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EDITOR'S PREF ACE 

The MANUAL OF THE VASCULAR PLANTS OF TEXAS is a continuation of the 
systematic account of the ferns and flowering plants of Texas initiated in 
1942 with the publication of Volume 3, Part I of Lundell's FLORA OF TEXAS. 
As originally projected, the FLORA OF TEXAS was planned as a ten-volume 
work, with volumes 1 and 2 to contain the history of botanical exploration, 
the key to the families, a catalogue of all the species, and maps of the species 
showing distribution according to counties. Volumes 3 through 10 were 
designated to include a series of definitive treatments covering all vascular 
plants of the state. 

With the issuance of Volume 1, Part I in 1955, the original plan was 
changed, and the FLORA was converted into a serial publication. Volume 3 
was completed in 1961, Volume 1 under the new plan was issued in 1966, 
and Volume 2 was published in 1969. With the issuance of Volumes 1, 2 and 
3, the FLORA OF TEXAS will be continued as a serial devoted to mono
graphic papers. 

When the projected two-volume introduction to the FLORA was abandoned 
in 1955, and the publication converted into a serial, plans were made to 
bring out a MANUAL OF THE VASCULAR PLANTS OF TEXAS to incorporate much 
of the material initially planned for these volumes. 

Based on published parts of the FLORA OF TEXAS, but involving revision 
of these, and the treatment of the entire Hora in a more concise form, the 
MANUAL is designed to make available the first complete taxonomic treatise 
covering all the vascular plants of the state. 

The FLORA OF TEXAS will serve as a continuing serial of monographic 
papers to provide a base for updating future editions of the MANUAL. 

-C. L. LUNDELL

Director of the Foundation





AUTHORS' PREFACE 

This is the first complete assemblage of information regarding all of the 
plant resources of Texas. It is a taxonomic, Horistic and, to some extent, 
ecologic and economic treatment of all the native and naturalized flowering 
plants and ferns known to occur in Texas. 

It is hoped that this work will prove to be a valuable teaching and research 
tool for teachers and students in the schools, colleges and universities of 
Texas and southwestern United States, generally, and for biologists every
where who are interested in any or all aspects of the :Hora of Texas. The 
ever-increasing interest in all native vegetation in :6.elds of economic botany, 
as represented by agricultural, medical, pharmaceutical, chemical, and all 
other such agencies in both private and government circles has stressed the 
need for works such as this MANUAL. It will make possible the identi:6.cation 
of the plants of this part of the country and also aid such agencies as those 
noted in their search for plants. We hope that this work will ful:611 these needs. 

The senior author would like to emphasize that to have been given the 
time and support to prepare a work of this nature is a rare privilege. It is a 
reflection of the broad-mindedness and serious interest of the supporters 
and administrators of Texas Research Foundation in not only the agriculture 
of Texas but in all phases of the botanical resources of the state. We are, 
indeed, grateful to Texas Research Foundation, its Board of Trustees, and 
its Director, C. L. Lundell, for support and encouragement during the 
course and preparation of this research. The junior author wishes to express 
his appreciation to the Department of Botany, The University of Texas at 
Austin, and its Chairmen, Harold Bold and B. L. Turner, for encouragement 
and time allowed for research on this project. Without the cooperative sup
port of these two institutions the authors could not have succeeded in 
producing this MANUAL. 

When this project was first proposed, and during its initial stages, some 
of our colleagues were of the opinion that it was "too soon" to attempt the 
preparation of a MANUAL of the vascular plants of Texas. Our response was, 
and continues to be, "When is soon enough?" We were of the opinion that 
further and constant delay was against, not in favor of, the ultimate produc
tion of a MANUAL. Realizing this, we decided to move ahead. 

We knew from the beginning that in order to produce this work we would 
need all the support, encouragement and cooperation that we could possibly 
obtain. We are pleased to say that throughout the project we have received 
far more of each of the above than we had anticipated in our most optimistic 
moments of planning. 

We are indebted to hosts of individuals who have made this work possible. 
First, we wish to acknowledge our indebtedness to the many plant collectors 
who, from the early days of Jean Louis Berlandier, Charles Wright, Thomas 
Drummond, Ferdinand J. Lindheimer, Julien Reverchon and many others, 

ix 



x Authors• Preface 

to the present time, have gone through all the vicissitudes of exploration to 
make available specimens upon which our present knowledge of the Hora 
of Texas is founded. Through their efforts of more than a century we now 
have a sound basis for the preparation of a work such as this. 

We were most fortunate to have the unselfish cooperation and collabora
tion of many capable colleagues who willingly contributed treatments of 
their special groups. These individuals and the contributions they provided 
us are: Loran C. Anderson ( Chrysothamnus); Lyman Benson ( Cactaceae); 
Andre F. Clewell ( Lespedeza); L. Turner Collins ( Orobanche, Section 
Myzorrhiza); Lincoln Constance (Hydrophyllaceae); Helen B. Correll 
(Phrymaceae, Plantaginaceae); Frank S. Crosswhite (Penstemon); Imre J. 
Eifert ( Caesalpinia, H offmanseggia); Walter S Flory ( Cooperia, Zephyr
anthes); Lowell David Flyr (Brickellia); John D. Freeman (Trillium); 
Howard Scott Gentry (Agave); Vernon L. Harms (Heterotheca); F. G. 
Hawksworth and Delbert Wiens ( Arceuthobium); Richard H. Hevly 
( Martyniaceae); Noel H. Holmgren (Castilleja); Hugh H. Iltis ( Cappari
daceae); John W. Ingram (Argythamnia); Robert S. Irving (Hedeoma, 
Rhododon); Howard S. Irwin (Cassia); R. Roy Johnson (Porophyllum); 
Walter H. Lewis (Hedyotis); Mildred E. Mathias and Lincoln Constance 
( Umbelliferae); Ronald L. McGregor ( Echinacea); Thomas R. Mertens 

• ( Polygonum); Kim I. Miller ( Tragia); Lillian W. Miller ( Acalypha); Harold
N. Moldenke ( A vicenniaceae, Verbenaceae) ; Cornelius H. Muller ( Qtter
cus); Royce L. Oliver ( Sisyrinchium); Kittie F. Parker ( Hymenoxys); Wil
lard W. Payne (Ambrosia); Donald J. Pinkava (Berlandiera); Duncan M.
Porter ( Zygopbyllaceae); A. Michael Powell ( Perityle); Peter H. Raven
( Onagraceae, excepting Calylophus); Clyde F. Reed ( Amaranthaceae, Chen
opodiaceae, Nyctaginaceae); James L. Reveal ( Eriogonmn); C. Marvin
Rogers (Linaceae); David J. Rogers (Manihot); Reed C. Rollins, Elizabeth
A. Shaw and Ray J. Davis ( Cruciferae); Norman H. Russell ( Violaceae);
Bernice G. Schubert { Desmodium); Lloyd H. Shinners ( Convolvulaceae);
John Strother ( Dyssodia); Tod F. Stuessy ( Melampodium); Henry J. Thomp
son and Joyce Roberts Zavortink ( Loasaceae ); Howard F. Towner ( Caly
lophus ); Wesley C. Walraven (Rhynchosia); U. T. Waterfall (Physalis);
Grady L. Webster ( PhyllanthtlS); Delbert Wiens ( Viscaceae family descrip
tion and key, Phoradendron); Robert L. Wilbur ( Cistaceae); James S. Wilson
( Persicaria). Except for minor editorial changes and those made so as to
maintain consistency in presentation, these contributions have been pub
lished without alteration. We also wish to acknowledge the assistance of
Gerald W. Thomas in the preparation of the Introduction.

The many researchers who have produced monographs, revisions and 
published notes have immeasurably lightened our burden. Their published 
works have in many instances been adapted to the Texas plants for inclusion 
in this work, and are acknowledged where they occur in the text. The 
publication of a "Catalogue of the Flora of Texas" in 1937 by V. L. Cory 
and H. B. Parks and the subsequent publication in 1962 of F. W. Gould's 
"Texas Plants-a Checklist and Ecological Summary" were most helpful in 
bringing to a focus the species of plants that were to be found in Texas. 
These two publications served as much-appreciated guideposts during the 
initial phases of this work. 
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We have relied upon and, in some instances, drawn to some extent upon 
various Manuals and comprehensive published Horistic studies, reference 
works and other such publications in the assemblage of this work. Without 
their availability, the identification of plants and the preparation of some 
parts of our text would have been a most difficult task. Our appreciation and 
grateful acknowledgment is herewith accorded the authors and publishers 
of these works. All such works that have not been acknowledged somewhere 
in the text are cited in the Selected References section, not only as an 
acknowledgment of their usefulness to us but also as a convenience for 
those who might wish to consult them. We would like to note particularly 
the generosity of Philip A. Munz in permitting us to use material from 
"Abbreviations of Authors' Names" and "Glossary" that was assembled by 
David D. Keck for their "A California Flora" ( 1959). In regard to the 
abbreviations of authors' names, we are indebted to many individuals who 
supplied us with supplementary information, especially to George H. M. 
Lawrence, who checked numerous names for us in the files of the Hunt 
Botanical Library. 

There are many individuals, too numerous to mention by name, who have 
been directly or indirectly helpful to us in our research, and to whom we 
are most grateful. Foremost among these are the curators of various herbaria 
in which Texas specimens are deposited. In regard to specimens, those of 
Barton H. Warnock from Trans-Pecos Texas that we were able to study 
were most helpful. We are indebted to Chester M. Rowell for his having 
made available to us his research findings in the Plains Country prior to 
their publication. Our understanding of the taxonomy of many of the grasses 
was helped immensely by the cooperation of our colleague, Frank W. Gould. 
The assistance of Lyman B. Smith and Elbert L. Little, Jr. in helping to 
solve some difficult determinations is gratefully acknowledged. Several 
botanists actively participated in field work on the project. Among these

was the late Ivan M. Johnston who was especially helpful in the initial 
planning of the work and whose untimely death was a real and personal 
loss to the senior author. Others who participated in field work were Lyman 
Benson, Kenton L. Chambers, Gabriel Edwin, Howard Scott Gentry, Craig 
A. Hanson, Elbert L. Little, Jr., Eugene C. Ogden, James L. Reveal, Reed C.
Rollins, Charles Schweinfurth, C. Earle Smith, Jr., Henry K. Svenson and
Dieter C. Wasshausen. We are indebted to all of them.

In addition to help received from professional botanists, a number of 
highly skilled amateurs have either directed us to new elements in the flora 
or have provided assistance in one way or another. Among these are the 
late Robert Runyon of Brownsville and Lance Rosier of Saratoga, Geraldine 
Watson of Silsbee, Peggy A. Amerson of Mt. Pleasant, Jim D. Bowmer of 
Temple, Fred B. Jones of Corpus Christi, and Raymond J. Fleetwood, now 
of Angleton. The majority of Mexican-American common names cited here 
are those published in 1947 by Mr. Runyon in his "Vernacular Names of 
Plants Indigenous to the Lower Rio Grande Valley of Texas." 

We are indebted to the Big Bend National Park Service, especially to Park 
Naturalists Douglas Evans and Roland Wauer, and to the Texas State Parks 
and Wildlife Service personnel, especially William M. Gosdin and Eugene 
A. Walker, who were most generous in permitting us to collect within the
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boundaries of the domains for which they were responsible. We are equally 
indebted to many ranchers, farmers and other individuals who permitted us 
to botanize on their lands. 

The financial aid and encouragement of the National Science Foundation 
through its several grants (Nos. Gl5901; GB-572; GB-3138; N-3228) made 
it possible for us to explore more fully every :Horistic region in the State of 
Texas, provided means for us to visit various institutions to further our 
research on the project, and enabled us to publish the work. We are, indeed, 
grateful to the National Science Foundation and its officials for this much
needed support. We are equally grateful to the Hoblitzelle Foundation for 
its help in the publication of this work. 

We wish to thank Miss Mary Humphries, Librarian of Texas Research 
Foundation, and Mrs. Sharon L. Horn, research assistant to Reed C. Rollins, 
Harvard University, for their much-appreciated bibliographic assistance. 
W. Andrew Archer generously made available to us both bibliographic
material and herbarium specimens, for which we are most grateful.

The careful and painstaking work of Mrs. Aileen Maddox in typing the 
manuscript and in assisting with the preparation of the Index is gratefully 
acknowledged. Her ability to transcribe at times almost undecipherable 
hieroglyphics made our burden much lighter than it would have otherwise 
been. Lastly, our wives, Helen B. Correll and LaVen1e A. Johnston, were a 
continuous source of help and encouragement during the course of this 
work. We are most grateful to them. 

The main purpose of this work, as is that of any Manual, is to provide a 
means for the identification of the plants in the region under consideration; 
namely, Texas. For the most part, we feel, the text is uncomplicated and 
straightforward and needs no explanation. Several points, however, should 
be clarified. Although the families are arranged phylogenetically essentially 
in accordance with the Engler and Prantl System, many of the genera and 
the species within a family or genus, respectively, are not arranged in 
phylogenetic order. This phase needs more study than time allowed for 
the present and remains to be done in hoped-for future revisions of this 
work. In the Keys the first number in each couplet, except in the first pair, 
is accompanied by a number in parenthesis. This number in parenthesis 
refers back to the previous couplet from which the present one was derived. 
With this aid one can quickly and readily retrace one's steps back to the 
very beginning of the Key if need be. The branches or "legs" of each couplet 
are always terminated either by a plant name or by a number in parenthesis 
that refers to a subsequent couplet. In regard to measurements and numbers 
of parts given in some sections of the text, as "petals ( 5-) 7-9 ( -12) mm. 
long," such may be interpreted as "petals usually 7-9 mm. long but some
times as short as 5 mm. or as long as 12 mm. long." The less common ex
tremes in measurements and numbers of parts are enclosed in parentheses. 

A factor that has undoubtedly affected our vegetation more than any 
other in the past, and is a continuing factor, is the grazing and browsing 
by wild and domestic animals; first the buffalo, antelope and deer, and later 
the cattle, horses, sheep, goats, antelope and deer. Because of this, and the 
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fact that Texas is a leading cattle-raising state, emphasis in some parts of 
the Introduction is placed upon the vegetational composition with respect 
to forage. 

We can not over-emphasize the need for greater conservation and a need 
for the utmost intelligence in the handling of the plant resources of Texas. 
An ample representation of each of the many different plant communities 
found in the state should be obtained by the state and set aside and con
served as examples for future generations. Greater restraint should be prac
ticed in the use of our pasturelands before many of our valued species are 
greatly reduced or even exterminated. Overgrazing is far too prevalent 
throughout much of the state. Some species, such as all of our native orchids, 
should be protected, and a state law should exist forbidding the cutting of 
our magnificent native magnolia ( Magnolia grandifiora) mainly for the 
making of railroad ties and furniture. 

Finally, we believe that a MANUAL, in so far as possible, should epitomize 
and extol the results of the labor of all those who have gone before. If it 
were otherwise it would be for them a case of iove's labor lost." To evolve 
knowledge of any sort, we should build on the results that have accrued to 
us through the work of others. We like to think of the present work as an 
evolvement of this nature, but the authors can not relinquish the responsi
bility of its contents. They are solely responsible for any shortcomings that 
may be found within these covers. 

DONOVAN S. CoRREIL 
MARSHALL C. JOHNSTON 
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INTRODUCTION
1

The vital statistics of Texas are, or should be, familiar to every school child 
in the state. They have been heralded far and wide, and are engraved in 
granite at a roadside park near the geographical center of the state. With 
slight modification and updating, this reads: 

Texas is 860 miles north to south and 773 miles east to west. Enclosed 
within the 4,137 mile perimeter of the state are 267,339 square miles. Brew
ster County, alone, is larger than Connecticut. Texas has a 624 mile coastline 
and 90 peaks in the Trans-Pecos a mile or more high. Each year about 56 
inches of rain fall in the pine-hardwood forests along the Sabine River, 
which forms part of the state's eastern boundary. Less than 8 inches fall in 
the Chihuahuan Desert in the extreme west. This is likened to Miami and 
Phoenix, respectively. 

The wide variety of rainfall, soils and elevation in Texas result in great 
differences in its vegetation in any given area. Nearly half of the grass 
species indigenous to the United States are to be found in Texas, and almost 
5,000 species of vascular plants are found in the state. Texas is the only 
state in which both Rocky Mountain and eastern varieties of oaks and pines 
are native, while in the extreme south are found many subtropical species. 

The major plant zones of Texas have been given various designations, 
but they are all basically and broadly those mapped by V. L. Cory and 
H. B. Parks in their 1937 "Catalogue," and later by F. W. Gould in his 1962 
"Texas Plants." The fundamental breakdown and following discussion is 
based on the zones as designated in our Map 1. 

THE TIMBER BELT ( Region 1) 
The Timber Belt, also known as Pineywoods and East Texas Forest 

Region, contains approximately 15,000,000 acres. For the most part it is a 
gently rolling or hilly country, averaging 200 to 500 feet in elevation, with 
numerous streams feeding into several large rivers, an ideal habitat for a 
diversified Bora. It is characterized by extensive pine and pine-hardwood 
forests with intermittent swamps and occasional cultivated or pasture land, 
and represents the most mesophytic area in Texas. It also represents the 
southwestern terminus of the vast southeastern United States pine-hardwood 
forest that extends east to Florida and northeast at least to Virginia, and in 
giving the general distribution of species it is here considered as a part of 
southeastern United States. Most of the genera and many of the species in 
this region are also found east and northeast of Texas. 

This is an area of relatively high rainfall with annual averages of 35 to 
more than 50 inches. The monthly average rainfall is rather uniformly 
distributed throughout the year although in any given year small deficiencies 

1 Prepared with the collaboration of Gerald W. Thomas, Dean of Agricultural Sciences, 
Texas Tech University. 
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2 Introduction 

or excesses are likely in some months. Temperatures usually are high in 
summer, and the area is comparatively free from persistent winds. The 
winters are mild. 

Soils are mostly light-colored to dark-gray sands or sandy loams of usually 
acid reaction. Very few evident rock outcrops occur. The most notable are 
the sandstone ridge formations that extend from Newton and Jasper counties, 
northwestward through Tyler and Angelina counties to Cherokee County, 
and the ferruginous rock formation in Morris County and vicinity. 

Although at the tw-n of the century this was a region primarily of small 
farms and woodlands, today it is essentially one of forestry and ranching. 
The major commercial timber species are loblolly, shortleaf, longleaf and 
slash pines. Many hardwoods, such as oaks, elm, magnolia, hickory and 
maple, also are present in the overstory. Most ecologists consider the pine 
forest as a subclimax or fire disclimax. Ranches are extremely varied in size 
and type of operation. The principal class of livestock is cattle. Deer are 
numerous and must be considered in vegetational management. 

Herbs and shrubs abound in the Timber Belt, many of which provide 
forage for native and domesticated animals. These are predominantly 
species of Andropogon, Sporobolus, Panicum, Paspalum, Muhlenbergia, 
Eragrostis, Chasmanthium, Indian grass ( Sorghastrum avenaceum), native 
legumes and occasional shrubs. Many other grasses as well as a large variety 
of herbs are represented to form an extremely complex association of £orbs 
and brush species. Common invaders are broomsedge ( Andropogon vir
ginicus), smutgrass ( Sporobolus indicus), yankee weed ( Eupatorium 
compositifolium), red lovegrass ( Eragrostis oxylepis), green brier ( Smilax 
spp.) and ya upon ( llex vomitoria). 

Introductions of grasses and legumes, mostly for improved pastures, have 
complicated the plant successional patterns. Some of these plants have 
invaded or have been overseeded in native vegetation. The most important 
of these are Bermuda grass ( Cynodon Dactylon), Dallis grass ( Paspalum 
dilatatum), Vasey grass (Paspalum Urvillei), carpet grass (Axonopus 
affinis), Medicago spp., Lespedeza spp. and others. 

In pockets throughout the region are evergreen shrub bogs, open seepage 
slopes and cypress-tupelo swamps. They are characterized by usually having 
peat moss ( Sphagnum spp.) present in varying degrees. The shrubs in and 
about these habitats are mostly viburnums, hollies, rhododendrons, wax
myrtles, hypericums, dogwoods, vacciniums, leatherwood ( Cyrilla racemi
-flora), and occasionally a sprinkling of poison sumac ( Rhus vernix). Often 
the herbaceous vegetation is quite different from that of the surrounding 
country, and is represented by such uncommon species as nodding-nixie 
( Apteria aphylla), Bartonia texana, Viola lanceolata, grass-of-Parnassus 
( Parnassia asarifolia), bogmoss ( M ayaca Aubletii), pitcher plant ( Sarra
cenia alata), rose pogonia ( Pogonia ophioglossoides), bearded grass-pink 
( Calopogon barbatus), small wood orchid ( H abenaria clavellata) and 
yellow fringed orchid ( H. ciliaris). 

In the extreme southeast, centered in Jasper, Tyler and Newton counties, 
are savannahs of broad, level, grassy, open pinelands. These are character
ized by a :fluctuating water-table, and they support a rather distinctive and 



VEGETATIONAL AREAS OF TEXAS 
1. Pineywoods
2. Gulf Prairies and Marshes
3. Post Oak Savannah
4. Blackland Prairies
5. Cross Timbers and Prairies
6. South Texas Plains
7. Edwards Plateau
8. Rolling Plains
9. High Plains

10. Trans-Pecos, Mountains and Basins

Map 1. Vegetational Areas of Tc:-.as. From "Texas Plants-A Checklist and Ec:ologic:al 
Summary" by Frank W. Gould ( 1962; 1969). Used with permission of Texas Agricultural 
Experiment Station, Texas A&�I University. 
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interesting Hora. This includes several orchids, as the snowy orchid ( Habe
naria nivea), crested fringed orchid ( H. cristata), grass-pink ( Calopogon 
pulchellus) and several species of ladies' tresses ( Spiranthes spp.), yellow 
stargrass ( Aletris aurea), pipeworts ( Eriocaulon spp.), whitehead bog
button ( Lachnocaulon anceps), several meadow beauties ( Rhexia spp.), 
clubmosses ( Lycopodium spp.), milkworts ( Polygala spp.), small butter
wort ( Pinguicula pumila), bluehearts ( Buchnera spp.), sundews ( Drosera 
spp.), seedboxes (Ludwigia spp.), and numerous sedges, grasses and bul
rushes that are indigenous to this type of plant community. The savannahs 
and shrub bogs commonly grade into one another. Plants in this border-zone 
are often a mixture of those in the two communities. 

GULF PRAIRIES AND MARSHES AREA (Region 2) 
The Gulf Prairies and Marshes Area occupies approximately 9,500,000 

acres along the coast of Texas. The Gulf or Coastal Prairies Area is a nearly 
level, slowly drained plain less than 150 feet in elevation, with numerous 
sluggish rivers, creeks, bayous and sloughs. It is characterized by level 
grasslands that support ranching and farming, low Hat woodlands especially 
along the streams, swamps and fresh-water marshes. The Marsh Area is 
limited to narrow belts of low wet marsh interspersed with dunes immedi
ately adjacent to the coast. 

Average annual rainfall varies from less than 30 inches in the west to 
about 50 inches in the east. The growing season usually is more than 300 
days, with warm temperatures and high humidity. On the average, rainfall 
is fairly uniformly distributed throughout the year with slight highs in 
September and late spring. 

Soils in the coastal Marsh Area are acid sands, sandy loams and clays. 
The upland prairie soils tend to be heavier textured acid clays or clay loams, 
although there are some sandy loams. In general, soils have slowly perme
able profiles. The soil moisture is not readily available to the vegetation. 
Typical range sites include blackland, sandy prairie, lowland Hats, coastal 
sands, salt meadow and salt marsh. 

Most of the marsh is grazed by cattle in large land holdings. Ranches and 
rangelands of the uplands of the Gulf Prairies are interspersed with farms. 
The better soils are highly productive under cultivation, or as improved 
pasture or native range. Wildlife, particularly deer, are an important con
sideration in management of the vegetation. 

The climax vegetation of the Gulf Prairies is largely grassland ( tall grass 
prairie) or post oak savannah. However, much of the area has been invaded 
by trees and brush such as mesquite ( Prosopis glandulosa), oaks ( especially 
Quercus virginiana), prickly pear ( Opuntia spp.) and several acacias. The 
principal climax plants are tall bunch grasses such as big bluestem ( Andro
pogon Gerardi), seacoast bluestem ( Schizachyrium scoparium var. lit
toralis ), Indian grass, eastern gamagrass ( Tripsacum dactyloides ), gulf 
muhly (Muhlenbergia capillaris ), species of Panicum and others. Some 
invading plants, other than brush species, include yankee weed, broomsedge, 
smutgrass, western ragweed ( Ambrosia psilostachya), tum blegrass 
( Schedonnardus paniculatus) and many annual weeds and grasses. 
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The salt marsh areas typically support species of Carex, Cyperus, Eleo
charis, ]uncus, Scirpus, several cordgrasses ( Spartina spp.) and seashore 
saltgrass ( Distichlis spicata). 

Introduced grasses, such as Bermuda and carpet grass, are common in 
tame pastures and some have escaped into uncultivated areas. 

The families Amaranthaceae and Chenopodiaceae are well-represented in 
the Coastal Prairies and Marshes. In the eastern half are to be found many 
of the same species that occur in the Timber Belt. To the south, however, 
are found such subtropical plants as black mangrove ( Avicennia germinans), 
Scaevola Plumieri and Borreria verticillata. Many additional interesting 
species are also found in the southern coastal area, such as the introduced 
but well-established Callisia repens, and Aneilema nudifiorum, leafless cress 
( Cressa nudicaulis), Polygonum striatulum, salt bush ( Atriplex kleber
gorum), Thurovia trifiora, Willkommia texana, Swallen' s lovegrass ( Era
grostis Swallenii) and Texas pink-root ( Spigelia texana). 

Aquatic plants abound in this region. Among these are Wolffea spp., 
Wolffiella lingulata, parrot's feather (Myriophyllum spp.), pondweeds 
( Potamogeton spp.), duckweeds ( Lemna spp.), duck meat ( Spirodela 
spp.), water-lilies (Nymphaea spp.), cow-lily (Nuphar luteum), Hygrophila 
lacustris and arrowheads ( Sagittaria spp.). The beneficial aquatic plant 
species as well as open water for fish and wildlife in many of the streams, 
canals, lakes and ponds are being threatened by several introduced noxious, 
weedy species. Foremost among these are the water hyacinth ( Eichhornia 
crassipes) and alligator weed ( Alternanthera philoxeroides). The native 
cat-tails ( Typha spp.) also belong here. Other species that can and may 
prove to be troublesome in this and other regions of Texas are aquatic 
species of water-primrose ( Ludwigia spp.), water-lettuce ( Pistia Stratiotes), 
common frogbit ( Limnobium Spongia) and American featherfoil ( H ottonia 
in-flata). In bays and open waters along the GuH Coast are to be found such 
species as Cymodocea filif ormis, Thalassia testudinum, H alophila Engel
mannii, H alodule Beaudettei, and rarely Posidonia oceania. Some of these 
are often found washed up on the beaches along the coast. 

POST OAK SAVANNAH AREA (Region 3) 
The Post Oak Savannah Area comprises approximately 8,500,000 acres, 

and lies immediately west of the primary forest region. In addition to this 
area, both the East and West Cross Timbers are classed as Post Oak 
Savannah. Some authorities consider this plant association as a part of the 
oak-hickory or deciduous forest formation. Others prefer to class the area 
as a part of the true prairie association of the grassland formation. This 
latter view is based on the fact that the understory vegetation is typically 
tall grass. There also is evidence that the brush and tree densities have 
increased tremendously from the virgin condition. 

Topography of the Post Oak Savannah is gently rolling to hilly. Elevations 
are 300 to 800 feet above sea level. Annual rainfall is 35 to 45 inches. The 
high rainfall month usually is May or June. 

Soils on the uplands are light-colored, acid sandy loams or sands. Bottom
land soils are light-brown to dark-gray and acid, ranging in texture from 
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sandy loams to clays. Typical range sites, based primarily on these soil 
differences, are deep sands, uplands and bottomlands. 

Most of the Post Oak Savannah is still in native or improved pastures, 
although small farms are common. Brush control and good management 
have shown that the area is capable of producing an abundance of forage, 
primarily tall grasses. Improved pastures are commonly seeded to Bermuda 
grass, Dallis grass, Vasey grass, carpet grass and clovers. All classes of live
stock are grazed but cattle are the most common. 

Climax grasses include little bluestem ( Schizachyrium scoparium var. 
frequens), Indian grass, switch grass ( Panicum virgatum), purpletop 
( Tridens flavus), silver bluestem ( Bothriochloa saccharoides), Texas winter
grass ( Stipa leucotricha) and Chasmanthium sessilifiorum. The overstory 
primarily is post oak ( Quercus stellata.) and blackjack oak ( Quercus mari
landica). Many other brush and weedy species also are common. Some 
invading plants are red lovegrass, broomsedge, split beard_ blue�tem ( Andro
pogon ternarius), yankee weed, bull nettle ( Cnidoscolus texanus), green 
brier, yaupon, smutgrass and western ragweed. 

BLACKLAND PRAIRIES (Region 4) 
The Blackland Prairies region consists of about 11,500,000 acres, including 

the San Antonio and Fayette Prairies. Topography is gently rolling to nearly 
level, well-dissected with rapid surface drainage. Elevations above sea level 
are 300 to 800 feet. 

Average annual rainfall varies from 30 inches in the west to slightly more 
than 40 inches in the east. The monthly distribution pattern shows highs 
in May to the north to an almost uniform pattern at College Station in the 
south-central re�ion. 

Blackland soils are fairly uniform dark-colored calcareous clays inter
spersed with some gray acid sandy loams. For the most part, this fertile 
area has been brought under cultivation, although a few excellent ( but very 
small) native hay meadows and a few ranches remain. 

Research on the native vegetation of the Blackland Prairies indicates that 
it should be classed as true prairie with little bluestem as a climax dominant. 
Other important grasses are big bluestem, Indian grass, switchgrass, side
oats grama (Bouteloua curtipendula), hairy grama (Bouteloua hirsuta), 
tall dropseed ( Sporobolus asper), silver bluestem and Texas winter-grass. 
Under heavy grazing, Texas wintergrass, buffalo grass ( Buchloe dacty
loides), Texas grama ( Bouteloua rigidiseta), smutgrass and many annuals 
increase or invade. Mesquite also has invaded hardland sites of the southern 
portion of the Blackland Prairies. Post oak and blackjack oak increase on 
the medium- to light-textured soils. 

Some excellent improved pastures have been established on cultivated 
lands within the Blackland Prairies. These have been seedeq. to various 
grasses including Dallis, Bermuda and some native species. 

Although classed as a true prairie, this region has much timber, especially 
along the streams that traverse it. The tree species include a variety of oaks, 
pecan, cedar elm ( Ulm us crass if olia), bois d' arc ( M aclura pomif era) and 
mesquite. Very few species are unique to the area but the endemics 
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Dasistoma macrophylla and Vernonia vulturina grow in Dallas County and 
a rose ( Rosa ignota) is apparently endemic to the area. 

CROSS TIMBERS AND PRAIRIES ( Region 5) 
There are roughly 17,000,000 acres in the Cross Timbers and Prairies. 

About 1,000,000 acres make up the East Cross Timbers, about 3,000,000
acres the West Cross Timbers and about 6,500,000 acres the Grand Prairie. 
The remaining area is sometimes called the North Central Prairies. Most 
of this region is rolling to hilly, deeply dissected and with rapid surface 
drainage. Average annual rainfall is 25 to 40 inches. April, May and June 
are the high rainfall months. 

The East and West Cross Timbers range from open savannah to dense 
brush, largely of post and blackjack oaks. Additional species, such as cedar 
ehn and pecan, occur along the streams. Mesquite, despite constant efforts 
by ranchers to remove it, is still well-established, especially to the south. 
The East Cross Timbers is a poorly defined region lying along the Red River 
mainly between Grayson and Clay counties and ending southward between 
the Blackland and Grand prairies. The West Cross Timbers lie immediately 
west of the Grand Prairie. 

Soils of the North Central Prairies are brown, neutral to slightly acid, 
sandy or clay loams. Some areas are rather stony. The Grand Prairie typically 
has dark-colored calcareous clays over limestone. Both the East and West 
Cross Timbers have acid or slightly acid sandy or sandy loam soils. 

Land use in this region is variable. Although the better soils are under 
cultivation, there are many large ranches which predominantly raise cattle. 
Other classes of livestock, including goats, are found on some ranches and 
farms. 

In spite of the wide variation in soils and range sites, the climax under
story vegetation is rather uniform. The predominant grasses are little blue
stem, big bluestem, Indian grass, switchgrass, Canada wild-rye ( Elymus 
canadensis ), side-oats and hairy grama, tall dropseed and Texas winter
grass. Brush species also have invaded the prairie proper, along with the 
weedy annual and perennial grasses, including Erioneuron pilosum. Texas 
grama, red grama ( Bouteloua trifida), tumble windmill grass ( Chloris 
verticillata), tumblegrass, red lovegrass and some perennial weeds. 

RIO GRANDE PLAINS (Region 6) 
The Rio Grande Plains region, also known as the South Texas Plains or 

Tamaulipan Brushlands, consists of about 20,000,000 acres. The topography 
is level to rolling, and the land is dissected by arroyos or by streams flowing 
into the Rio Grande and Gulf of Mexico. Elevations range from about sea 
level to 1,000 feet. It is characterized by open prairies and a growth of 
mesquite, granjeno ( Celtis pallida), cacti, clepe ( Ziziphus obtusifolia), 
coyotillo ( Karwinskia Humboldtiana), guayacan ( Porlieria angustifolia), 
white brush ( Aloysia gratissima), brasil ( C ondalia H ookeri), bis birinda 
( Castela texana ), cenizo ( Leucophyllum spp. ), huisache (Acacia Farnesi
ana), catclaw (A. Greggii), black brush (A rigidula), guajillo (A. Ber
landieri) and other small trees and shrubs which are found in varying 
degrees of abundance and composition. 
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Average annual rainfall is 16 to nearly 30 inches, increasing from west to 
east. At irregular intervals drouths occur in the area. An all-time low record 
of 2.82 inches fell at Cotulla during 1917. Average monthly rainfall is lowest 
during January and February and highest in May or June. After a mid
summer depression, another peak is reached in September. Summer tem
peratures are high, with extremely high evaporation rates in the Laredo 
area. 

Soils range from clays to sandy loams, and vary in reaction from very 
basic to very slightly acid. A wide range of soil profile types is responsible 
for great differences in soil drainage and moisture holding capacities. Typical 
range sites include deep sands, hardlands, shallow ridges, bottomlands, 
alkali Hats and mixed sandy land. 

Although there are large acreages of cultivated land in the Rio Grande 
Plains, most of the area is still range land. Land holdings predominantly are 
large cattle ranches. Deer and other wildlife species are common. 

About 100 to 150 years ago this area supported, on its rockier, more 
broken uplands, a dense brush dominated by chaparro prieto or black brush 
(Acacia rigidula), guajillo (A. Berlandieri) and other low shrubs, many of 
them thorny. The flatter, deeper-soiled areas supported an open brush or 
savannah with mesquites and other shrubs in mottes or scattered. A mixture 
of short or desert grasses and £orbs constituted the matrix of the vegetation. 
Since the settlement of the area, the density of mesquite and other woody 
plants has increased in many areas. 

There are distinct differences in climax plant communities and succes
sional patterns on the various range sites. Characteristic grasses of the sandy 
loam soils are seacoast bluestem, species of Setaria, Paspalum, Chloris and 
Trichloris, silver bluestem and coast sandbur ( Cenchrus incertus). The 
dominants on the clay and clay loams are silver bluestem, Arizona cottontop 
( Trichachne californica), buffalo grass, curly mesquite (Hilaria Belangeri) 
and species of Setaria, Pappophorum and Bouteloua. Low saline areas are 
characterized by gulf cordgrass ( Spartina spartinae ), seashore saltgrass and 
sacaton ( Sporobolus W rightii). Grasses of the oak savannahs are mainly 
seacoast bluestem, Indian grass, switchgrass, crinkle-awn ( Trachypogon 
secundus) and species of Paspalum. 

On the rolling open or brush-covered hills saladillo ( Varilla texana) and 
its root-parasite, broomrape ( Orobanche multi-flora), form extensive stands 
in saline and gypsophilous soils. The endemic, Frankenia Johnstonii, is 
occasionally associated with them. The uncommon damiana ( Turnera 
diffusa), Gochnatia hypoleuca, Amyris madrensis and M ortonia Greggii are 
scattered infrequently among the Cactaceae and more common shrubs while 
the rare ashy dogweed ( Dyssodia tephroleuca) is local only near the Rio 
Grande. The Malvaceae are also abundantly represented here as well as in 
the coastal area. 

In the extreme southern part of the Rio Grande Plains region is the Rio 
Grande Valley, also known as the Brownsville Area, where small groves 
of native palm ( Sabal texana) still survive the encroachments of agriculture. 
In these groves and in the surrounding brush-country occur shrubs, vines 
and herbs that have their affinity farther to the south. A few of these are 



Introduction 9 

Tournefortia volubilis, David's milkberry ( Chiococca alba), Urvillea ul
macea, Serjania spp., Isocarpha o-ppositifolia, tropical heartseed ( Cardio
spermum corindum), Palmer's bloodleaf (Iresine Palmeri), Colubrina 
Greggii, Verbena cameronensis and Egletes viscosa. 

In dunes and sandy soils to the southeast are found such plants as the 
endemic Monarda maritima and the more widespread M. fruticulosa, Croton 
Parksii, C. Coryi, sand brazoria ( Brazoria arenaria ), Texas senna ( Cassia 
texana), Silveus-grass ( Trichoneura elegans) and Texas grass ( V aseyochloa 
multinervosa) 

EDWARDS PLATEAU ( Region 7) 
The Edwards Plateau comprises about 24,000,000 acres of "Hill Counb-y'' 

in west-central Texas. Included in the region as herein designated is the 
granitic Central Basin or Llano Area, centering in Burnet, Llano and Mason 
counties, and the Stockton Plateau to the west. The Cedar Brakes and part 
of the Mesquite Belt occur on the Plateau, and are characterized by a dense 
growth of ]uniperus Ashei, scrub oaks and mesquite. On the east and south, 
the Balcones Escarpment, with its spectacular canyons, forms a distinct 
boundary to the Edwards Plateau, but on the north and west the Plateau 
blends into and inter.fingers with other regions. The surface is generally 
rough, elevations ranging from slightly less than 1,000 feet to more than 
3,000 feet. 

Average annual rainfall varies from less than 15 inches in the west to more 
than 33 inches in the east. On the average, there are more years with below 
average rainfall than above. Drouths have occurred in the area frequently 
but the most severe and prolonged drouth on record was from 1950 to 1958. 
The seasonal rainfall pattern shows a typical high in May and June and 
again in September. This pattern shifts to a late summer high on the western 
edge of the Stockton Plateau. 

Soils are usually shallow, with a wide range of surface textures. They are 
underlain by limestone or caliche on the Plateau proper and in the Central 
Basin by granite or gneiss. Typical range sites include adobe hills, shallow 
uplands, rough stony hills and deep valley soils. 

The Edwards Plateau predominantly is range land, with cultivation largely 
confined to the deeper soils, valley bottoms and around the larger towns. 
It has an excellent but often sparse mixture of forage plants, and ranches are 
often stocked with combinations of cattle, sheep and goats to make full use 
of the few edible plants. Deer are abundant on much of the area and serve 
as a valuable source of income for many ranchmen. 

The . most important climax grasses of the Plateau include switchgrass, 
several species of bluestems and gramas, Indian grass, Canada wild-rye, 
curly mesquite and buffalo grass. The rough, rocky areas typically support 
a tall or mid-grass understory and a brush overstory complex made up pri
marily of live oak, Texas oak, shinnery oak, junipers and mesquite. The 
northwestern portion of the Edwards Plateau grades into "mesquite-tobosa 
country" similar to that of the Rolling Plains, whereas the Stockton Plateau 
portion supports the shorter vegetation of semi-desert grassland. Throughout 
the region, the brush species are generally considered as "invaders" witn the 
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climax largely grassland or open savannah, except on the steeper, rockier 
canyon slopes which have continually supported a dense cedar-oak thicket. 

The rough, irregular surface of the Plateau is well-drained, being dissected 
by several perennially flowing river systems that have their origin in the 
large number of springs in this limestone-based region. Noteworthy is the 
growth of cypress along most of the streams and rivers. Because of the many 
large canyons and rugged terrain, this area is botanically of much interest 
and has consequently been visited by many botanical collectors. The ferns 
as well as many of the flowering plants are primarily lithophilous, being 
represented mainly by various species of lipferns ( Cheilanthes spp.), cloak
ferns (Notholaena spp.) and cliff brakes (Pellaea spp.). Columbine (Aqui
legia canadensis), endemics such as Anemone edwardsensis and wand 
butterfly-bush ( Buddleja racemosa), and other species are sometimes found 
together on large boulders in shaded ravines along with such species as 
mock-orange ( Philadelphus spp. ) , American smoke-tree ( C otinus ameri
cana), spicebush ( Benzoin aestivale) and the endemic silver bells ( Styrax 
platanifolia and S. texana). Near the western edge of the Plateau are found 
such species as Pistacia texana in sheltered canyons and Bauhinia congesta 
in the Anacacho Mts., and in streams and canals in the Del Rio area occurs 
the largest known Physostegia, P. Correllii, towering to more than 8 feet 
high. 

The Plateau is a region of endemism. Some of the endemics, in addition 
to those above, are netleaf forestiera ( Forestiera reticulata), plateau milk
vine ( Matelea edwardsensis ), basin bellflower ( Campanula Reverchonii), 
Lindheimer crown beard ( V erbesina Lindheimeri), Lythrum ovalifolium, 
Tridens Buckleyanus, twisted-leaf yucca ( Yucca rupicola), sotol ( Dasy
lirion heteracanthium), bracted twist-Hower ( Streptanthus bracteatus) and 
cliff bedstraw ( Galium Correllii). In addition to endemism, the Plateau 
Hora reveals a close relationship to that of Mexico. For instance, on limestone 
are found the uncommon fern species, Anemia mexicana, whitefoot lipfern 
( Cheilanthes leucopoda), halberd-fern ( Tectaria heracleif olia) and hairy 
maidenhair fern ( Adiantum tricholepis). Two other ferns on the granite of 
the Llano Area are the rare American pillwort ( Pilularia americana ), of 
wide but erratic distribution, and rock quillwort (Isoetes lithophila ), of 
local occurrence. 

ROLLING PLAINS (Region 8) 
The Rolling Plains, along with the High Plains, form the "Panhandle" of 

Texas. They are a part of the Great Plains region of central United States. 
The Rolling Plains area in Texas consists of approximately 24,000,000 acres 
of gently rolling to moderately rough topography. It is dissected by narrow 
intermittent stream valleys flowing east to southeast. Elevation is 800 to 
3,000 feet. The southeastern portion is sometimes referred to as the Reddish 
Prairies while the middle portion is often referred to as a part of the "South 
Plains". 

Annual rainfall ranges from about 22 inches in the west to almost 30 
inches in the eastern portion. Although seasonal precipitation is highly 
variable, May and September normally are the high rainfall months. 
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Typically there is a summer dry period, with high temperatures and high 
evaporation rates. 

Soils vary from coarse sands along outwash terraces adjacent to streams 
to tight clays or red-bed clays and shales. Soil reaction is neutral to slightly 
basic. Some typical range sites include hardland, mixed land, sandy land, 
sandy rough breaks and bottomland. 

Approximately two thirds of this area is still in range land. The primary 
class of livestock is cattle, most of which are grazed on large ranches as 
cow-calf operations. 

The original prairie vegetation included tall and mid-grasses, such as 
little bluestem, big bluestem, sand bluestem (Andropogon Hallii), side-oats 
grama, Indian grass, switchgrass, hairy grama, blue grama, Canada wild-rye 
and western wheatgrass ( Agropyron Smithii). Buffalo grass, curly mesquite, 
tobosa (Hilaria mutica), species of three awn ( Aristida spp.), sand drop seed, 
hooded windmill grass ( Chloris cucullata) and Cenchrus species tend to 
increase under grazing. Mesquite is a common invader on all soils. Shinnery 
oak (Q. Havardii) and sand sage (Artemisia filifolia) increase or invade on 
the sandy lands. In addition to brush invaders, heavy grazing tends to in
crease sandburs ( Cenchrus spp. ), hairy tridens, red grama, Texas grama, 
tumblegrass, gummy lovegrass ( Eragrostis curtipedicellata), Texas croton 
( Croton texensis), western ragweed and many other annuals and weedy 
perennials. 

HIGH PLAINS ( Region 9) 
The High Plains region is also known as the Staked Plains or Llano 

Estacado, and comprises about 20,000,000 acres. It is a part of the central 
Great Plains. It is a relatively level high plateau rather sharply separated 
from the Rolling Plains by the Cap Rock Escarpment and dissected in the 
north by the Canadian and Red River breaks and in the south by the Brazos 
and Colorado River systems. Some of the Escarpment walls along the 
Canadian and Red River reach a height of 800 feet or more. Elevation is 
3,000 to 4,500 feet, sloping gently toward the southeast. The southern part 
is sometimes referred to as the South Plains. The surface is spotted with 
"playa lakes" which sometimes cover more than 40 acres and contain several 
feet of water after heavy rains. According to their degree of wetness, these 
"playa lakes" support various vegetation compositions that differ from that 
of the surrounding terrain. 

Average annual rainfall is 15 to 21 inches, with some years showing as 
little as 12 and others more than 45 inches. Extended drouths have occurred 
in the area, the worst in 1917-18, in the 1930's and during 1951-56. Rainfall 
generally is low during the winter, high in April and May, low in midsummer 
and high in September and October. The average frost-free period is 179 to 
225 days. 

Soils range in surface texture from clays on hardland sites in the north to 
medium textures on mixed land sites and sands on the Southern High Plains. 
Surface soils are generally underlain with caliche accumulations at depths 
of 2 to 5 feet. 

Although cultivation has increased tremendously with underground water 
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irrigation, large areas of range land remain on the High Plains. Ranches are 
primarily cattle operations, usually i:q large holdings. Tfie principal large 
wildlife species is antelope. 

The vegetation on the High Plains is variously classified as mixed-prairie, 
short-grass prairie and in some locations as tall-grass prairie. There are 
distinct differences among the plant communities found on the hardlands, 
mixed lands, sandy lands, draws and caliche breaks. Successional patterns 
usually are different and relatively uncomplicated compared with other 
areas of Texas. 

The most abundant native grasses are buffalo grass and blue grama 
( Bouteloua gracilis). These grasses respond as "increasers" on most range 
sites, although blue grama often may be a "decreaser." Total density or 
ground cover tends to be higher under grazing, particularly in the inter
mediate range condition classes. Other important grasses are side-oats 
grama, black grama ( Bouteloua eriopoda), little bluestem, western wheat
grass, Indian grass and switchgrass. Sand dropseed and sandbur are common 
on the sandy lands to the south. 

The High Plains region characteristically is free from trees or brush, but 
mesquite and yucca have invaded some of the. area. Sand sage and shinnery 
oak are common on the deep sandy lands and cedars have spread out from 
some of the breaks onto the Plains proper. Forbs are common, but not in 
the abundance or in the complicated patterns found in other regions of 
Texas. Some of the more interesting species found in the Plains Country 
are smooth cliff brake ( Pellaea glabella ), gay feather ( Liatris lancifolia ), 
Crepis runcinata, Townsendia texensis, and numerous Eriogonums, includ
ing the rare E. Correllii. 

TRANS-PECOS, MOUNTAINS AND BASINS (Region 10) 
The Trans-Pecos region consists of approximately 19,000,000 acres of 

mountains and arid valleys in the extreme western part of Texas. As the 
name implies, the area includes the region west of the Pecos River. The 
extreme southeast portion is considered by some to be a part of the Stockton 
(Edwards) Plateau. It is a region of diverse habitats and vegetation, varying 
from desert valleys and plateaus to wooded mountain slopes and summits 
that support forests of conifer and hardwoods. Elevation is about 2,500 to 
more than 8,500 feet. Treabnent of this region as a single vegetational area 
is justified only in view of its extreme variability and the impracticability 
of recognizing more vegetational units. The region includes the main 
representation of the Chihuahuan Desert in the United States. Also, in the 
Trans-Pecos are to be found the most arid localities in Texas, with very scant 
growth of arid-land grasses and shrubs. 

The average annual precipitation over most of the area is less than 12 
inches. Precipitation increases at the higher elevations, to 16.l inches at 
Fort Davis and a reported 20 inches on Mt. Locke. Although records at 
many locations are incomplete, there is much evidence of extreme variability. 
The high rainfall months usually are July and August. 

Soils have developed from outwash materials from the mountains and are 
varied in surface texture and profile characteristics. In general, soil reaction 
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is basic and some areas show accwnulations of alkali as a result of poor 
drainage. Typical range sites are stony hills, clay Hats, sands, salty-saline 
soils, gypsum Hats, deep upland, rough stony mountains, gravelly outwash 
and badlands. 

Cultivated areas are confined largely to the irrigated valleys. Most of the 
land remains in native range in large holdings. Ranch operations typically 
are with cattle or sheep, some mixed cattle and sheep and some Angora 
goats. 

Because of the numerous ecological sites, many vegetation types exist. The 
most important of these are creosote-tarbush desert shrub, grama grassland, 
yucca and juniper savannahs, piiion pine and oak forests, and a limited 
amount of ponderosa pine forests. Saline sites support salt brush ( Atriplex 
spp. ), alkali sacaton ( Sporobolus airoides) and other salt-tolerant plants. 

Some of the important climax forage plants are Bothriochloa spp., side
oats grama, green sprangletop ( Leptochloa dubia), Arizona cottontop, bush 
muhly ( Muhlenbergia Porteri), plains bristlegrass ( Setaria macrostachya), 
Indian grass, alkali sacaton, vine-mesquite (Panicum obtusum), dropseeds, 
blue grama, black grama, chinograss ( Bouteloua ramosa) and other species 
of grama, tobosa, sacaton and three awns. Common invaders are burro grass 
( Scleropogon brevifolius), Huff grass ( Erioneuron pulchellum), Erioneuron 
pilosum, ear muhly ( M uhlenbergia arenacea), sand muhly ( M. arenicola), 
Croton dioicus, snakeweeds ( Xanthocephalum spp.) and Cactaceae. 

The flora of the Trans-Pecos is rich and varied, and much of it is rather 
localized. About one out of twelve species of the Texas flora occurs in the 
Trans-Pecos and nowhere else in Texas. On the eastern edge along the 
Pecos River is a region of low rainfall and high evaporation where the 
principal growth consists of such shrubs as lechuguilla ( Agave lecheguilla), 
ocotillo ( F ouquieria splendens), several species of Yucca, cenizo and other 
arid-land plants. In the more arid areas, chino and tobosa grasses prevail. 
In places creosote bush ( Larrea tridentata) and tarbush ( Flourensia 
cernua) grow with tussocks of burro and salt grasses. There is also some 
mesquite. 

In the dunes of Crane, Ward and Winkler counties are to be found such 
interesting plants as adder's tongue ( Ophioglossum petiolatum ), shinnery 
oak, Maurandya Wislizenii, big sandreed (Calamovilfa gigantea), Cyperus 
onerosus, and the rare endemic Proboscidea sabulosa. 

Extending westward to El Paso, the families Compositae, Nyctaginaceae, 
Euphorbiaceae, Aizoaceae, Labiatae, Cruciferae, Hydrophyllaceae, Rubia
ceae and Malvaceae are especially abundantly represented. For instance, the 
genera Galium and Sphaeralcea are each represented by 20 or more species 
and Euphorbia by nearly 30. Species of Cilia and Ipomopsis in the Pole
moniaceae are also rather numerous. In Presidio County, at Capote Falls, the 
highest in Texas, are the endemic columbine (Aquilegia Hinckleyana) in 
the spray of the falls and the coclcroach plant ( Haplophyton Crooksii), 
Sageretia Wrightii and Setcreasea leiandra on boulder-covered slopes 
nearby. 

In the higher, more mesophytic mountains are to be found such species 
as Texas madrone ( Arbutus xalapensis), Mexican manzanita ( Arctostaphylos 
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pungens), deer• s-ears ( Swertia radiata), valerians ( V aleriana texana and 
V. arizonica), American bittersweet ( Celastrus seandens), American spike
nard ( Aralia racemosa), fragile fem ( Cystopteris fragilis), bladder fem
( C. bulbifera), maidenhair spleen wort ( Asplenium Trichomanes), and
malefern ( Dryopteris Filix-mas). In the conifer forests only on the higher
mountains are found several tuber-bearing species of Solanum, relatives of
the cultivated potato; S. Fendleri is especially prevalent.

Endemics to the lower, hotter parts of the Trans-Pecos deserts include 
Andrachne arida, Euphorbia perennans, E. Golondrina, E. theriaca, E. 
Fendleri var. triligulata, Lycium berberioides and Ericameria tri-flora. 

SUMMARY OF THE FLORA OF TEXAS 

The flowering plants and ferns of Texas are incorporated in 1,216 genera in 174 families. 
In the count given below each species is represented by one entity, be it the nomen
clatural type, subspecies or variety. Additional taxa below specific rank, other than those 
that represent the species count, are included in their proper category. In other words, 
there are 5,479 taxa to be found in Texas. 0£ this number, 379 species, 17 subspecies, 66 
varieties and 2 forms are considered to be endemic to the state; about 8.3% of the total. 

Species ........................................ 4,839 

Subspecies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 

Varieties . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 532 

Forms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39 

Hybrids . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 

Total number of taxa in Texas ................. 5,479 





ARTIFICIAL ANALYTICAL KEY TO THE HIGHER 
TAXA OF THE VASCULAR PLANTS OF TEXAS 

KEY TO nm MAJOR GROUPS 

1. Rushlike, femlike, mosslike or quill-leaved plants without true seeds or flowers,
reproducing chiefiy by spores •...............• I. Pteridophyta, p.17. 

1. Habit various; plants producing seeds ( 2)
2 ( 1). Plants producing seeds but not true flowers, i.e., either having "cones.. ( with

seeds home more or less exposed on the upper surfaces of the scafes of the cones} 
or fleshy structures with the basic structures of cones ( as juniper "berries"), or 
cones with only a few thin scales ( as in Ephedraceae} . . . . . . . . . . . . . . . . . . . . . . . 
...•.................•..•................. II. Gymnospennae, p. 18. 

2. Plants producing true flowers, i.e., the seeds home enclosed in specialized structures
(ovaries) ( Angiospermae) ( 3 )

3(2). Plants with several if not all of the following characters: vascular bundles 
scattered in the usually solid internodes ( these bundles can be seen as scattered 
dots in the stem-transaction); cotyledon ( seed leaf) solitary; when flower parts 
in whorls then some in whorls of 3, at least not in whorls of 5 parts; leaves 
parallel-veined; root system 6brous ( i.e., most roots adventitious); plants nearly 
always herbaceous ......................... Ill. Monocotyledoiieae, p. 18. 

3. Plants with several if not all of the following characters: vascular bundles of young
stems forming an interrupted cylinder ( seen as a ring of dots in stem-transection);
cotyledons usually 2, rarely more or one; flower parts ( when in whorls) often in 
4',; or 5's, less often in 3's, 2's, 6's, etc.; leaves usually reticulate-veined; roots 
either 6brous or not; plants herbaceous or woody, the wood forming concentric 
layers when present; yoWlg stems nearly always hollow or with a pithy zone in 
the center ................................ IV. Dicotyledoneae, p. 21. 

I. PTERIDOPHYTA (p. 36 of text)

1. Foliage leaves scaJelike or long-subulate, sometimes united into toothed sheaths ( 2)
1. Foliage leaves or entire frond with broad or narrow, entire, toothed, pinnate, pin

natifid or variously dissected blades ( 6)
2 ( 1). Stems hollow, fluted, jointed; sporangia borne under peltate scales in a cone ... 

2. St��·s· ��uci,' ��t ·a�t��i �� ·i��t�:i; ·;p�r��gi� ·b���-� i� �r::
0

����1lk/!� small
leaflike or Iong-subulate bracts ( 3}

3 ( 2). Leaves rushlike, Iong-subulate, more than 3 cm. long, borne in a tuft on a 
short cormlike stem . . . . . . • . . . . . . . . . . . . . ....... 4. Isoetaceae, p. 40. 

3. Leaves scalelike, flat, sometimes concave or cymbifonn, less than 3 cm. long, borne
on erect or creeping elongate stems and branches ( 4)

4 ( 3). Plants often forming broomlike clumps; stem naked except for distantly placed 
minute scalelike leaves; sporangia subtended by 2 minute scale leaves and 
scattered on upper part of branches .•••••..••.••. 1. Psilotaceae, p. 36. 

4. Plants not in broomlike clumps; stem with closely placed or imbricated leaves;
sporophylls not bi6d, borne in cones ( 5)

17 
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5( 4 ). Plants with erect fruiting stems; cones cylindric; spores of 1 kind .......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. Lycopodiaceae, p. 36.

5. Plants with arcending or spreading fruiting branches; cones more or less quadrangu
lar; spores of 2 kinds . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. Selaginellaceae, p. 38. 

6( 1). Plants usually large and conspicuous, growing in soil or on rocks or trees, or 
( if free-floating or submerged) large and dendroid; spores of 1 kind, minute ( 7) 

6. Plants small, free-floating or partially submerged or rooted in mud; spores of 2 kinds,
borne in sporocarps ( 11 )

7 ( 6). Fertile fronds with 2 distinct parts, the fertile part being in the form of a spike 
or panicle and arising from the petioles, the sterile part of the frond being either 
entire or pinnately dissected . . . . . . . . . . . . . . . . . . . . 6. Ophioglossaceae, p. 42. 

7. Fronds not as in Ophioglossaceae ( 8)

8 ( 7). Sporangia borne on the back of ( the lower side of) or on the margin of the
blade ( 9) 

8. Sporangia in panicles or ( sometimes flngerlike) spikes developed from the modified
blade or parts of the blade ( 10)

9( 8). Plants never free-floating nor dendroid; sporangia usuaIJy lone:-stalked .. ~, • • • •  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11. Polypodiaceae, p. 49.

9. P]aT'!tS usua]]y free-Boating or very rarely deeply submer�ed, the sterile leaves form-
ing a 0qating sterile rosette; sporangia sessile or nearly so .................. . 
. . . . . . . . . . . . . . , ...... , ....................... 12. Parkeriaceae, p. 69. 

10( 8). Plants always erect, robust; sterile blades pinnate-pinnatifid to bipinnate, 40 cm. 
long or more when well-developed . . . . . . . . . . • . . . . 8. Osmundaceae, p. 45. 

10. Plants vinelike and twining or ( if erect) small and with the sterile blades simply
pinnate and less than 25 cm. long . . . . . . . . . . . . • . . 7. Schizaeaceae, p. 45. 

11 ( 6). Plants rooting in mud or on muddy bottoms; rootstocks creeping; leaves quadri
foliolate or filiform, not imbricate or matted, distant . 9. Marsileaceae, p. 46. 

11. Plants free-floating or resting on mud; rootstocks pinnately branched; leaves deeply
2-lobed, imbricate, matted .........•...••...... 10. Saloiniaceae, p. 48. 

Il. GYMNOSPERMAE (p. 70 of text) 

I. StPms jointed; leaves reduced to more or less deciduous scales that are distant and 
opposite or in whorls or 3's; ovules or seeds in small thin-�caled cones which in 
one species become fleshy ...................... 16. Ephedraceae, p. 80. 

1. Stems not jointed; leaves needlelike or linear, or ( if scalelike) persistent and closely
im bricate; ovules or seeds in thick-scaled cones that are sometimes berrylike ( 2) 

2(1 ). Leaves ( in the adult state) short, scalelike or awl-shaped; cones either dry and 
woody or fleshy at maturity ..................... 15. Cupressaceae, p. 76. 

2. Leaves elongate, narrowly linear or needlelike; cones dry and woody at maturity ( 3)
3 ( 2). Leaves in sheathed fascicles of 2 to 5 or solitary, long-persistent; cones usually

more or less elongate; cone scales and bracts distinct, each of the scales usuaUy 
with 2 win!!ed seeds ........••................. 13. Pinaceae, p. 70. 

3. Leaves spreading in 2 ranks, usually seasona1ly deciduous; cones globose; cone
scales club-shaped, without distinct bracts, Oat or peltate, with two 3-angled
or somewhat 3-winged seeds ..................•. 14. Taxodiaceae, p. 75. 

ID. MONOCOTYLEDONEAE (p. 84 of text) 

1. Plants 1 cm. long or usually less, thalluslike, stemless, usually floating ........•.•• 
. . . . • . . . . . . . . . . . . . . . . , .....•..•.............. 30. Lemnaceae, p. 343.

1. Plants usually larger, not with above combination of characters (2)
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2( 1). Each pistillate flower with 4 free carpels each of which at fruiting time is long-
stipitate; submerged aquatics with linear leaves .... 21. Ruppiaceae, p. 94. 

2. Carpels either coalescent or if free then not stipitate ( 3)

3 ( 2). Carpels 2 to numerous, free from each other ( 4)
3. Carpels solitary or if more than 1 then these ( at base or throughout) coalescent for

more than a third their length ( 7)

4( 3). Carpels numerous per female flower ............ 23. Alismataceae, p. 95. 
4. Carpels 2 to 9 per flower ( 5 )

5(4). Ovules numerous; flowers showy, yellow ......... 24. Butomaceae, p. 100. 
5. Ovules solitary; flowers inconspicuous ( 6)

6( 5 ). Perianth of 4 free, rounded, shortly clawed valvate segments 1-4 mm. long ...
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19. Potamogetonaceae, p. 86. 

6. Perianth absent ( genus Zannicliellia of) ........... 20. Zannichelliaceae, p. 93. 

7 ( 3). Ovary inferior; perianth clearly epigynous ( 8) 
7. Ovary superior or apparently so, in some taxa the perianth reduced or absent, in

some the perianth adnate to the ovary for a very short distance basally ( 15)

8(7). Partly or wholly submerged plants; ovules numerous, spread all over the inner 
surface of the carpels or on the intrusive septa ..... 25. Hydrocharitaceae, p. 100. 

8. Plants not submerged or if partly so the ovules confined to placentary areas ( 9)

9( 8). Twining vines with net-veined leaves .......•.... 40. Dioscoreaceae, p. 424. 
9. Habit otherwise; leaves parallel-veined ( 10)

10(9). At least the inner 3 tepals dissimilar to one another, the flower tlms not radially 
symmetrical ( 11 ) 

10. At least the inner 3 tepals ( and usually the outer ones, too) equal to each other or
nearly so, the flower thus approaching true radial symmetry ( 13) 

11 ( 10). Ovule solitary in each cell ................... 43. Marantaceae, p. 433. 
11. Ovules more numerous ( 12)

12 ( 11 ) . Flowers only slightly zygomorphic, reddish or orange, in terminal thyrses on
erect stems to 12 dm. tall ....................... 42. Caunaceae, p. 432. 

12. Flowers strongly zygomorphic, the lower of tl1e 3 inner tepals strikingly dillerent
from the other 2, forming a labellum; stems usually less than 5 dm. long .....•.. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45. Orchidaceae, p. 434. 

13{ 10). Leaves equitant, distichous and folded along the midrib; stamens 3 ........ , 
............................................. 41. lridaceae, p. 425. 

13. Leaves not equitant; stamens 3 or 6 ( 14)

14( 13). Stamens 3; basal leaves usually linear and grasslike and stem or scape leaves
scalelike ..................................... 44. Burmanniaceae, p. 433. 

14. Stamens usually 6; basal leaves usually broader; plants very diverse in habit ..... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39. Amaryllidaceae, p. 413. 

15(7). Palmlike plants with perennial stem 5-70 cm. thick at ground level and fanlike 
leaves 4-12 dm. broad .......................... 28. Palmae, p. 340. 

15. Habit otherwise ( 16)

16( 15). Submerged perennials mainly of salt-water gulfs and bays, occasionally inland
in brackish water .................•.•......... 20. Zanniclielliaceae, p. 93. 

16. Plants terrestrial or if submerged then occurring mainly in fresh or slightly brackish
water, rarely ( Posidonia) marine ( 17)

17 ( 16). Plants grayish-lepidote epiphytes ............. 34. Bromeliaceae, p. 354. 
17. Plants aquatic or terrestrial, not epiphytic ( 18)

18 ( 17). Wholly submerged fresh or brackish water or rarely marine aquatics •.•..•••. 
• . . . • . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . • . 22. Najadaceae, p. 94. 

18. Not wholly submerged (19)
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19 ( 18). Proper perianth absent or nearly so, the Bowers borne in dense heads, spikes or racemes or thickly crowded on a fleshy axis or else variously disposed in panicles,when genitalia subtended by scalelike stmctures these never numbering precisely3 in I series or 6 in 2 series ( 20) 19. Proper perianth present, often in 2 series of 3 members each ( in some families theouter or inner or both series scalelike) (25) 
20 ( 19). Flowers crowded on a terminal elongate fleshy axis which below the Bowerbearing zone usually has a large foliaceous partially or wholly sheathing bract (spathe) which covers the inflorescence during its early development ...•....... . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 29. ATaceae, p. 341. 20. Axis of inflorescence not fleshy; bract ( if present) not so large and not covering theyoung inflorescence ( 21 ) 
21 ( 20). Inflorescence a series of globose heads at the upper nodes, the uppermost heads of staminate Bowers, the lower ones of pistillate Bowers ..................... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18. Sparganiaceae, p. 86. 21. Inflorescence otherwise ( 22) 
22( 21 ). Inflorescence solitary, terminal, globose or hemispheric, 2-15 mm. thick, exceedingly dense, not subtended by large bracts (bracts only 1-4 mm. long) ..•... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33. Eriocaulaceae, p. 352. 22. Inflorescences not globose or hemispheric, or if so ( as in some Cyperaceae) thenclosely subtended by several bracts several times as long as the inflorescenceis thick ( 23 ) 
23(22). Inflorescence a very dense brownish spike 12-40 cm. long and 1-2 cm. thick with thousands of minute Bowers, the male above, female befow; "cat-tails" ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17. Typhaceae, p. 84. 23. Inflorescence otherwise ( 24) 
24 ( 23). Leaves distichous ( and sometimes eguitant); with rare exceptions each floret

subtended by 2 scales ( the lower or lemma abaxial and with 1 midvein; the upper or palea adaxial and with 2 unequal nonmedial nerves ) .•....••......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 26. Gramineae, p. 103. 24. Leaves tristichous; each floret subtended by a single abaxial scale ( seemingly 2 scales in Hemicarpha, or by a sac in Carex, or by bristles in addition to the scale in
some genera) .•...•..•.••..••.•..•........••.. 27. Cyperaceae, p. 261. 

25( 19). Desert plants with spreading rosettes of tough perennial sublinear arcuate leaves 

��-i� -�t -�-��s. ���� .r��s. �� ���� .s���s. ����r� �r· ;���i:��!e�;���:. of)
25. Habitally not as above or if slightly similar then marginal spines minute orabsent (26) 
26(25). Calyx irregular, glumaceous, the 2 persistent lateral sepals cymbiform anddorsally keeled or winged, the third sepal larger, obovate and enfolding or form-ing a hood over the corolla in bud and deciduous with it ................... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32. Xyridaceae, p. 348.26. Calyx otherwise (27) 
27 ( 26). The 3 inner tepals ( petals ) quite distinct in color and/ or texture from the3 outer ones ( sepals ) ( 28 ) 27. The 6 tepals all rather similar in color and texture, either all dry and scalelike orall corolline ( 29) 
28(27). Ovary completely 3-celled; lower part of leaves sheathing the intemodes ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35. Commelinaceae, p. 356. 28. Ovary incompletely 3-celled or I-celled; leaves not sheathing ................ .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31. Mayacaceae, p. 347. 
29(27). Perianth of 6 scalelike dry brown noncorolline tepals ....................•. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37. Juncaceae, p. 368. 29. Perianth of 6 coralline tepals or with 6 coralline segments ( 30)
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30(29). Usually floating, partially submerged or at least rooting in mud; inflorescencesubtended by spathelike leaf sheath; seeds usually ribbed; flowers usually somewhat zygomorphic . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36. Pontederiaceae, p. 366.30. Dry-land or marsh plants; inflorescence usually not subtended by a spathelike leafsheath; seeds various, usually not ribbed; flowers almost always radially symmetrical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38. Liliaceae, p. 378. 

IV. DICOTYLEDONEAE ( p. 447 of text)

1. Plants cactuslike, leafless ( or with vestigial permanently deciduous leaves on theyoung stems) with fleshy stems and spines borne in clusters on specialized areas( areoles) .................................... 131. Cactaceae, p. 1087. 1. Plants not as above, either with or without leaves and either unarmed or withsolitary spines or thorns ( these never clustered in specialized structures) ( 2)
2 (I). Flowers with all the petals united at their edges ( at least near the base) intoa single structure, this corolla often deciduous as a unit and often shaped like asaucer, a cup or a trumpet ( 3) 2. Flowers not as above, if any petals joined then not all of them involved or elsenot joined at their edges ( occasionally the petals may seem to be joined somewhatin bud but not in the mature open flower), or petals absent ( 61) 
3(2). Flowers epigynous or partly so, i.e., the perianth and stamens when presentappearing to be attached to the top or near the middle of the sides of the ovary ( 4)3. Flowers hypogynous or perigynous, the sides of the ovary free from the perianthor the floral cup, the perianth attached below the ovary ( 15) 
4 ( 3). Perianth ( actually a coralline calyx) S-shaped or U-shaped; stamens 6 ....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58. Aristolochiaceae, p. 506.4. Perianth otherwise; stamens more or fewer than 6 ( rarely 6 in Ericaceae and Styracaceae) ( 5) 
5( 4). Anthers 5 or 4, coalescent but filaments free ( anthers exceptionally free in thegenera Ambrosia, Xanthium, Iva); fruit an achene and usually crowned by themodified calyx of bristles or scales; style branches usually 2, usually divergent; flowers usually very small and aggregated in involucrate heads ............... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 4. Compositae, p. 1523. 5. Anthers usually free (exceptions: Cucurbitaceae; 1 genus of Campanulaceae); fruitdiverse but rarely an achene (exception: Valerianaceae); style branches 1 to 20;flowers rarely aggregated in involucrate heads ( 6) 
6(5). Stems trailing or twining, often vinelike, often scabrous, often with lobed leaves;fruits with a leathery or tougher rind and fleshy placental tissue inside andnumerous flattish seeds either buried in flesh (watermelon) or in 2 to manylongitudinal rows on the several ( 3 to 5, usually) placentas which are on thewalls of the chamber ( as pumpkin, gourd, cucumber, etc.); stamens often united............................................. 171. Cucurbitaceae, p. 1506.6. Plants not with the cucurbitaceous character-combination ( 7) 
7 ( 6). Anthers 8 or more ( 8) 7. Anthers 5 or fewer ( rarely 6 in Ericaceae) ( 10)
8( 7). Stamens numerous, a cluster of them present at the base of each petal ....... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146. Symplocaceae, p. 1191. 8. Stamens 8 to 16 ( 9) 
9 ( 8). Leaves and branchlets nearly glabrous, at least never with stellate or lepidote vestiture; fruit a many-seeded berry; anthers appendaged ( genus Vaccinium of) 
9. L���e� · �d · b;�chi;� · �-ith �t · 1��t ���e· �teilat� -�r· iep�:�te �;��:::; l��i �inged or few-seeded, round and dry; anthers unappendaged .............•......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145. Styracaceae, p. 1189. 
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10( 7). Placenta free, central, attached to base of locule ( genus Samolus of) ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141. Primulaceae, p. 1181. 

10. Placenta when axile not free from the sides ( in a few taxa the placenta is apical) ( 11)
11 ( 10). Leaves alternate ( rarely fortuitously subopposite in Goodeniaceae) (12)
11. Leaves opposite or whorled (13)

12( 11 ). Style not indusiate ...................... 172. Campanulaceae, p. 1514. 
12. Style beneath the stigma with an indusium ( a 2-lobed cup-shaped pollen receptacle)

.......................................... 173. Goodcniaceae, p. 1522. 
13( 11 ). Fruit an achene or an achenelike structure or at least indehiscent and with 

a single maturing ovule ..................... 170. Valerianaceae, p. 1503. 
13. Fruit a capsule, berry, drupe or schizocarp ( 14)
14( 13). Stipules present ( these sometimes in the form of leaflike structures which add

to the number of "leaves" at a node) .......... 168. Rubiaceae, p. 1479. 
14. Stipules absent but stipular lines sometimes evident .169. Caprifoliaceae, p. 1496.

15( 3). Corolla fanning a cap over the tiny flower and falling as a unit at the onset
of anthesis, the petals separating from each other only at the base; stamens 
opposite petals but not attached to the corolla, persistent after the corolla falls 
( genus Vitis of) ........................... 113. Vitaceae, p. 1015. 

15. Corolla not behaving as in grape flowers ( 16)
16( 15). Gynoecium at an thesis or shortly before anthesis with a 2-lobed ovary ( or

appearing as 2 carpels or 2 ovaries) but only a single style owing to fusion of the 
styles above the ovary-lobes; 1 or each lobe of the ovary maturing into a folliclelike 
structure; stigma massive ( 17 ) 

16. Ovary entire or if deeply 2-lobed then styles not united or if so the single style
gynobasic; stigmas not often massive ( 18)

17 ( 16). Sap milky or not; stigma free from or only loosely coherent to anther- and/or 
corolla tissue .............................. 150. Apocynaceae, p. 1211. 

17. Sap always milky; stigma massive and united to anther-tissue and often to some co-
rolla tissue to form a "crown" or "gynostegium" .151. Asclepiadaceae, p. 1219.

18(16). Leaves pinnately twice-compound .......... 91. Leguminosae,p. 761. 
18. Leaves simple to pinnately once-compound or palmately compound ( 19)

19( 18). Anthers more than 3 times as numerous as the petals ( or as the corolla lobes)
(20) 

19. Anthers numbering from 3 times as numerous as the petals or corolla lobes to as
few as 2 per flower ( 24 )

20( 19). Viciously armed desert plants with tubular reddish flowers ............... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122. Fouquiertaceae, p. 1069. 

20. Plants unarmed ( 21)
21 ( 20). Filaments not coalescent ( 22)
21. Filaments either coalescent to form a tube or at least coalescent at base ( 23)

22( 21). Herbs with deeply dissected leaves and highly zygomorphic flowers ( genus
Delphinium of) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72. Ranunculaceae, p. 634. 

22. Woody plants with mostly entire leaves and actinomorphic flowers ...•......... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146. Symplocaceae, p. 1191. 

23 ( 21). Filaments forming a tube which loosely sheaths the style ( s) for most of the 
length ..........................•......... US. Malvaceae, p. 1025. 

23. Filaments not forming a tube .................. 117. Tlieaceae, p. 1059. 

24(19). Stamens (6 or) 7 to 18, usually precisely 2 or 3 times as numerous as the

petals or corolla lobes ( 25) 
24. Stamens 2 to 5 ( or very rarely 6), as many as the petals or corolla lo�s or fewer

than them ( 32)
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25(24). Carpels free, equal in number to the calyx segments or corolla lobes, each 
maturing into a follicle . . . . . . . . . . . . . . . . . . . . . . 86. Crassulaceae, p. 714. 

25. Carpels coalescent into a compound pistil ( 26)

26(25). Viciously anned desert shrubs with tubular reddish flowers .......•....... 
. . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122. Fouquieriaceae, p. 1069. 

26. Either unarmed or else flowers not red ( 27)

27(26). Petals typically 3; flowers extremely zygomorphic; stamens 8 or rarely 6 .•...
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101. Polygalaceae, p. 914. 

27. Petals or corolla lobes 4 to 7; flowers only slightly if at all zygomorphic; stamens
(6 or) 7 to 18 (28)

28(27). Anthers often with little hornlike appendages and dehiscing by apical slits, 
clefts or pores ............................. 140. Ericaceae, p. 1173. 

28. Anthers unappendaged, usually opening longitudinally ( 29)

29( 28 ). Woody plants with stellate or lepidote vestiture .145. Styracaceae, p. 1189.
29. Plants herbaceous or woody, vestiture absent or else not stellate or Iepidote ( 30)

30( 29). Flowers perfect; plants herbaceous and with acidulous juice; leaves usually
palmately compound with 3 leaflets ( pinnately compound in 1 species and reduced 
to 1 leaflet in 1 species) . . . . . . . . . . . . . . . . . . . . 94. Oxalidaceae, p. 893. 

30. Flowers unisexual; plants herbaceous or shrubby ( 31 )

31(30). Stamens 15 or 16; rounded shrubs or small trees with entire leaves; fruits
fleshy, persimmonlike, with several seeds ...... 144. Ebenaceae, p. 1189. 

31. Stamens ( 6 to) 8 to 10; leaves often lobed; fruits dry, capsular, usually with 3 seeds
( genera Manihot, Cnidoscolus and Jatropha of) .. 102. Euphorbiaceae, p. 923.

32 ( 24). Ovule viviparous, i.e., germinating while still on the parent-plant; opposite
leaved mangrovelike small rhizomatous shrubs growing on salty mud flats along 
the coast ................................. 156. Avicenniaceae, p. 1311. 

32. Ovule not viviparous; plants not growing in salty mud or if so then not shrubby ( 33)

33 ( 32). Succulent perennial twining vines with alternate simple entire leaves; flowers
whitish, in spikelike inflorescences several cm. long . 68. Basellaceae, p. 611. 

33. Nontwining vines or if so then not succulent or flowers and inflorescences not as
described above ( 34)

34 ( 33). Fruit an incompletely celled capsule (i.e., 1 •celled with incomplete partitions), 
dehiscing apicalJy . . . . . . . . . . . . . . . . . . . . . . . . . . 69. CartJophyllaceae, p. 612. 

34. Fruit otherwise, if capsular then dehiscing differently ( 35)

35( 34 ). Fruit a circumscissile capsule; herbs with leaves nearly all basal and flowers
in dense spikes terminating the scapes ......... 167. Plantaginaceae, p. 1475. 

35. Fruit not a circumscissile capsule or if so then habit otherwise ( 36)

36(35). Fruit a capsule terminated by 2 prominent curved and incurved beaks, 1-3
dm. long ............•..................... 162. Martyniaceae, p. 1445. 

36. Fruit not as above ( 37)

37(36). Herbs with opposite leaves and the odor of wet wool (or a wet dog); stamens
3 ( rarely 2); flowers minute, white, in terminal dichasia or compound cymes; 
calyx minute, annular, involute ( often unrolling after anthesis) or with minute 
teeth; fruit a 1-see<led achenelike structure ..... 170. Valerianaceae, p. 1503. 

37. Plants not as above, usually with 2, 4 or 5 stamens and with the calyx usually
better.developed ( 38)

38(37). Herbs usually with linear leaves; fruit a capsule, more or less completely 10-
celled, at maturity splitting into 5 or 10 parts which fa)l away separately ...... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95. Linaceae, p. 897. 

38. Herbs, shrubs or trees; fruit not as in flax ( 39)



24 Artificial Analytical Key 

39( 38). Leaves alternate and stipulate ( the stipules sometimes small, deciduous) ( 40) 
39. Leaves alternate, opposite or whorled, either not having stipules or if with stipules

then opposite ( 41)

40(39). Fruit subglobose, drupaceous (with several stones), reddish, usually 5-10 
mm. thick ...........................•.... 106. Aquifoliaceae, p. 993. 

40. Fruit a capsule or schizocarp .................. 116. Sterculiaceae, p. 1055. 

41 ( 39). Leaves opposite or whorled and with stipules, the evidence of stipules some
times reduced to mere stipular lines or membranes at the sides of the node ( here 
may also be sought certain Rubiaceae whose essential epigyny has been over
looked) •..•.............................. 148. Loganiaceae, p. 1200. 

41. Leaves opposite or alternate, without the slightest evidence of stipules ( 42)

42( 41). Stamens 2 or 4, fewer than the 5 corolla lobes ( the number of corolla lobes
may be obscure in highly zygomorphic corollas) ( 43) 

42. Stamens 5 in flowers with 5 corolla lobes or 4 in flowers with 4 corolla lobes ( this'
usually easily ascertained ) ( 52)

43 ( 42). Fruit solitary, achenelike, dry, ellipsoid, I-celled, I-seeded .........•...... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166. Phrymaceae, p. 1475. 

43. Fruit not achenelike ( in a few taxa the fruit schizocarpous and the parts of the
fruit achenelike) ( 44)

44 ( 43). Fruit not capsular, either schizocarpous and breaking into I-seeded achene
like parts or else drupaceous; leaves always opposite ( 45) 

44. Fruit a capsule or a samara; leaves opposite or alternate ( 47)

45( 44). Flowers strongly zygomorphic; style usually manifestly bifurcate near the
apex ( the lower branches usually shorter than the upper); fruit a schizocarp ... 
. . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158. Labiatae, p. 1342. 

45. Flowers usually only slightly if at all zygomorphic; style usually microscopically if
at all bifurcate at apex; fruit schizocarpous or drupaceous ( 46)

46(45). Fruit a I-seeded drupe ......... ......... 147. Oleaceae,p.1192. 
46. Fruit a schizocarp or a drupe with 2 or more seeds . 157. V erbenaceae, p. 1312.

47 ( 44). Plants not green, appearing to be devoid of chlorophyll, terresbial ......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163. Orobanchaceae, p. 1449. 

47. Plants green ( very darkly so, almost black in some Scrophulariaceae or orange in
the stem-parasite Cuscuta of the Convolvulaceae) ( 48)

48( 47). Seeds compressed, winged, sometimes comose; mostly woody climbers but a 
few shrubs and trees ........................ 161. Bignoniaceae, p. 1442. 

48. Seeds sometimes flat but wingless or if winged then the plant herbaceous ( 49)

49 ( 48). Seeds minute, attached to a free central placenta in the I-celled ovary; fruit
a 2- or 4-valved capsule; small herbs .......... 164. Lentibulariaceae, p. 1452. 

49. Seeds attached to axile or nearly axile placentas in the 2-celled ovary; fruit a capsule
or a samara ( 50)

50 ( 49). Corolla lobes usually convolute in bud; capsule elastically dehiscent, the seeds 
ballistically ejected at dehiscence ............ 165. Acanthaceae, p. 1456. 

50. Corolla lobes usually imbricated or valvate in bud; capsule not elastically dehiscent
( or fruit a samara in some taxa), the seeds not ballistic ( 51 )

51 ( 50). The 2 stamens opposite each other or at least widely separated on the nearly 
actinomorphic corolla ....................... 147. Oleaceae, p.1192. 

51. The 2 or 4 stamens not widely separated in the usually strongly zygomorphic corolla
................................•......... 160. Scrophulariaceae, p. 1408. 

52 ( 42). Only a single seed maturing in each flower ( see also Cryptantha texana of the 
Boraginaceae) ( 53) 

52. At least 2 and commonly more seeds produced by each Hower ( 54)
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53( 52 ). Fruit dry, either achenelike or capsular; herbs or unarmed shrubs with usually 

perfect flowers ..................•.•...•... 142. Plumbaginaceae, p. 1185. 
53. Fruit fleshy, drupaceous; thorny shrubs or trees with unisexual flowers .......... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 143. Sapotaceae, p. 1187. 

54( 52). Placenta obviously free-central, attached at base of the single cell of the ovary; 
stamens opposite the corolla lobes ............. 141. Prlmulaceae, p. 1181. 

54. Placenta axile or parietal, or if basal then the ovary with more than 1 cell, or if
placentation difficult to determine, at least not obviously free-central; stamens
alternate with the corolla lobes ( but this very obscure in some flowers) ( 55) 

55( 54). Ovary 3-celled; style usually 3-cleft at apex; plant never twining; sepals united 
by translucent webbing tissue ..........•..•• 153. Polemoniaceae. p. 1262. 

55. Ovary usually 2- or 4-celled, rarely !-celled ( 56)

56(55). Placentae parietal (but often intruded deeply into the chamber and meeting
at the center, their parietal nature then revealed only by very careful dissection); 
seeds small and numerous; anthers after anthesis shrivelling into a spiral or helix; 
leaves opposite ( except in genus Nymphoides, of aquatic plants); cymes never 
scorpioid .................................. 149. Gentianaceae, p. 1204. 

56. Placentae axile or axile-basal ( except parietal in some Hydrophyllaceae with
scorpioid cymes and more than 1 stigma); seeds few to numerous; anthers after
anthesis not shrivelling into a spiral or a helix; leaves opposite or alternate ( 57) 

57 ( 56). Fruit drupaceous or a deeply lo bed schizocarp of 2 to 4 achenelike mericarps . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . 155. Boraginaceae, p. 1280. 

57. Fruit a capsule or berry ( 58)

58 ( 57). Each flower with a single ( sometimes shallowly 2-lobed) stigma ( 59)
58. Each flower with I or 2 styles and at least 2 stigmas ( 60)

59(58). Herbs or shrubs; leaves alternate (sometimes fascicled); flowers almost ex-
clusively radially symmetrical; fruit a capsule or berry ..................... . 
. . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . • . . . . . . . . . 159. Solanaceae. p. 1386. 

59. Either coarse stellate-tomentose alternate-leaved biennials or winter annuals with
nearly regular yellow flowers (genus Verbascum) or opposite-leaved herbs with
strongly zygomorphic corollas ( genus Penstemon); fruit a capsule ........... . 
. . . . . . . . . , ................................ 160. Scrophulariaceae, p. 1408. 

60 ( 58). Often herbaceous twining vines or rhizomatous or stoloniferous creeping herbs, 
very rarely shrubs ( 1 species of Bonamia and I of Ipomoea); flowers usually 
solitary from the axils; ovary usually 2- or 3- or 4-celled ..........•.........• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152. Convolvulaceae, p. 1241. 

60. Never twining, usually small erect taprooted herbs, very rarely shrubby { I species
of Nama); flowers in cymes or helicoid or scorpioid cymes, or solitary; ovary
usually I-celled ( 2-celled in Nama) ........... 154. Hydrophyllaceae, p.1272. 

61 ( 2). Completely submerged fresh-water aquatics with much-reduced flowers and 
very peculiar habits (cf. also Haloragaceae and Lemnaceae) ( 62) 

61. Either terrestrial plants or if aquatic then not completely submerged ( or only briefly
so at some seasons), the flowers always aerial or with a less bizarre habit ( 63)

62( 61). Leaves whorled; plants usually seemingly free-floating ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71. Ceratophyllaceae, p. 683. 

62. Leaves alternate, distichous; plants attached to rocks usually in swift-Howin_g water
. . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 85. Podostemaceae, p. 713. 

63 ( 61). Stem-parasites not in contact with the soil ( 64) 
63. Nonparasitic or if parasitic then appearing rooted in soil ( 66)
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64( 63). Vegetative parts immersed in the host; external parts (Bowers) appearing as 
warts or bumps on the woody stems of leguminous shrubs of the genus Dalea .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59. Rafflesiaceae, p. 509. 

64. Vegetative portions more extensive and conspicuous ( 65)
65( 64). Vegetative parts appearing threadlike, the leaves reduced to minute scales

( genus Cassytlia of) . . . . . . . . . . . . . . . . . . . . . . . . . . 77. Lauraceae, p. 660. 
65. Vegetative parts usually leafy bushes, if not leafy then stems not at all threadlike ...

. . . . . • . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . 56. Viscaceae, p. 503. 
66( 63). Shrublets or subshrubs with creeping underground organs, forming colonies on 

low sa1ty ground near the coast; leaves well-developed (cf. Salicornia where they 
are mere scales), opposite, fleshy, linear; pistillate flowers aggregated into and 
largely sunken in the axes of short axillary inflorescences; staminate Bowers in 
spikelike axillary inflorescences . . . . . . . . . . . . . . . . . . 64. Bataceae, p. 599. 

66. Habitally diverse, if fleshy then having leaves reduced to scales or alternate leaves
or the inflorescences different from Batis ( 67)

67 ( 66). Corolla absent, the Hower either with no perianth or with only one series of 
perianth parts ( sepals or "tepals"); ( also see here Rumex with 2 dissimilar 
whorls of sepals ) ( 68 ) 

67. Each flower with both calyx and corolla or occasionally in families with unisexual
Bowers the petals absent from the pistillate ones or in some taxa petals present
only in the chasmogamous flower but absent from cleistogamous ones ( 125) 

68 ( 67). Trees with flowers and fruits small and numerous in spherical heads; leaves 
palmately lobed ( 69) 

68. Trees, shrubs, herbs or vines with flowers not in spherical heads or if so then leaves
not palmately lobed ( 70)

69 ( 68). Bark furrowed; leaves deeply 5- or 7-lobed to resemble a star, smooth and 
shiny ( genus Liquidambar of) .................. 88. Hamamelidaceae, 

p.726.
69. Bark exfoliating in thin sheets; leaves 3- or 5-Iobed, usually with broad rounded

shallow sinuses, the undersurfaces usually pubescent . 89. Platanaceae, p. 727.

70( 68). Sepals coalescent at least near their bases either above the receptacle in hypo
gynous Bowers or above the floral cup or hypanthium in perigynous flowers or 
above the ovary in epigynous ones ( 71)

70. Sepals free from each other either completely to the receptacle in hypogynous
flowers or above the ovary in epigynous ones, or sepals absent ( 83)

71(70). Calyx: tube S-shaped or U-shaped ............. 58. Aristolochiaceae, p. 506. 
71. Calyx tube not S-shaped or U-shaped (72)
72(71). Ovary completely inferior (73)
72. Ovary superior or only partly inferior near the base (75)
73 ( 72). Herbs usually growing partially submerged or in mud but the flowers aerial ..

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 135. Haloragaceac, p. 1136. 
73. Plants never aquatic ( 7 4)
74(73). Erect herbs with merely opposite leaves and a pungently fetid odor (like that

of a wet dog) ...................•............ 170. Valerianaceae, p. 1503. 
74. Erect or often trailing herbs with whorled leaves and not strongly odoriferous

( genus Gali um of) .........•..•............... 168. Rubiaceae, p. 1479. 
75(72). Pistils several, free from each other ....•....... 72. Ranunculaceae, p. 634. 
75. Pistil solitary ( 76)
76 ( 75). Seeds ( or ovules) campylotropous, with embryos curved around the periphery

surrounding the perisperm or endosperm ( 77) 
76. Seeds not as above (80)

77 ( 76). Seeds several to numerous ( 78)
77. Seeds solitary ( 79)
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78( 77). Stamens more numerous than sepals . . . . . . . . . . • 66. Aizoaceae, p. 602. 
78. Stamens as many as the sepals . . . . . . . . . . . . . . . . • . . . 69. Caryophyllaceae, p. 612 

79(77). Calyx scalelike or scarious in texture .......... 62. Amaranthaceae, p. 551. 
79. Calyx not scalelike but usually corolline ............ 63. Nyctaginaceae, p. 574. 

80(76). Branches of inflorescence scorpioid (genus Penthorum of) .........•...... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87. Saxifragaceae, p. 717. 

80. Branches of inflorescence ( if any) not scorpioid ( 81)
81 { 80). Leaves pinnately compound ( genus Fraxinus of) .. 147. Oleaceae, p. 1192.
81. Leaves simple ( 82)

82 ( 81). Ovary I-celled; stigma solitary; stamens 2 to 5 . . 55. Urlicaccae, p. 498.
82. Ovary usually 3-celled; stigma usually more than l; stamens usually more than 5 ..

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . 102. Euphorbiaceae, p. 923. 
83(70). Stamen solitary; leaves opposite; low-growing subaquatics or aquatics; perianth 

absent ....................................... 103. Callitrichaceac, p. 985. 
83. Stamens more numerous or if only 1 then the leaves alternate or else the plants

woody; calyx often present ( 84)

84 ( 83). Carpels several, distinct ( see also Zanthoxylum of the Rutaceae) .......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72. Ranunculaceae, p. 634. 

84. Carpels ( when more than 1) united at least at their bases { at least at anthesis) ( 85)
85 ( 84). Ovary completely inferior as shown by micro- or macroscopic scales or sepals

at top { use strong lens) and/ or in some taxa by stamens at the very top of the 
ovary (86) 

85. Ovary superior or at least half-superior ( 93)
86(85). Climbing twining plant (genus Agdestis of) ... 65. Phytolaccaceae, p. 600.
86. Plants not climbers or twiners { 87)

87 ( 86). Plants herbaceous { 88)
87. Plants woody; fruit a nutlike structure ( 90)
88(87). Ovary of several folliclelike structures partially or almost wholly immersed in

the inflorescence axis and associated floral tissue ( genus Anemopsis of) ......•. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46. Saururaceae, p. 448. 

88. Ovary not as in Anemopsis ( 89)
89(88). Fruit a small indehiscent I-seeded nut ......... 57. Santalaceae, p. 506. 
89. Fruit a schizocarp of 2 mericarps .................. 137. U-mbelliferae, p. 1139. 
90(87). Nut subtended by a cupule of more or less consolidated bracts ............ . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52. Fagaceae, p. 465. 
90. Nut not having a basal cupule of bracts { 91)

91 ( 90). Leaves compound ......................... . 
91. Leaves simple ( 92)

50. Juglandaceae, p. 457.

92{ 91). Stipules present; leaves usually serrate . . . . . . . . . 51. Betulaceae, p. 462. 
92. Stipules absent; leaves usually entire-margined ...... 138. Comaceae, p. 1170. 

93 ( 85). Thorny shrubs, the thorns either straight or curved; fruits fleshy ( see also 
Maclura of the Moraceae) ( 94) 

93. Unarmed trees, shrubs, herbs or vines, if with occasional thorns ( as in Maclura,
Moraceae) the "fruit"' an aggregate of achenes ( 97) 

94(93). Thoms usually paired and short, occasionally somewhat curved; fruit orange; 
styles 2 { species Celtis pallid a of) . . . . . . . . . . . . . . . 53. Ulmaceae, p. 492. 

94. Thoms solitary (occasionally branched), elongate; fruit white to red or black, rarely
orange; styles usually not 2 { 95)

95(94). Flowers with floral cup at rim of which are the 5 sepals and 5 stamens alternate 
with the sepals { genus Condalia of) ............. 112. Rl1amnaceae. p. 1008. 

95. Flower without a floral cup; stamens usually more than 5 ( 96)
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96 ( 95). Fruits white, translucent, drying black; ovule solitary, basal, with curved 
embryo ( genus Phaulothamnus of) . . . . . . . . . . . . . . 65. Phytolaccaceae, p. 600. 

98. Fruit opaque, red; ovules and seeds several, anatropous ................•..... 
. . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • 127. Flacourtiaceae, p. 1078. 

97 ( 93). Annual herbs; sepals 4; fruit a compressed-flattened 2-celled pod with a thin 
narrow vertical septum parallel to the direction of compression .............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . 80. Cruciferae, p. 671. 

97. Annual or perennial herbs or shrubs, trees or vines (98)

98(97). Plants herbaceous (include in this category woody-based vines and herbs
which may have slightly woody stems at base but which die back to near the 
base every year) ( 99) 

98. Plants woody, never vinelike ( 112)

99(98). Embryo curved, occupying the periphery of the rounded ovule and surround
ing the perisperm and/ or endosperm ( 100) 

99. Embryo otherwise ( 108)

100 ( 99). Each pistillate or perfect flower maturing only 1 seed ( 101) 
100. Each pistillate or perfect Hower maturing several seeds ( rarely only 1 in Claytonia

of the Portulacaceae) ( 105)

101(100). Fleshy vines with spreading white perianth ... 68. Basellaceae, p. 611. 
101. Herbs ( 102)

102( 101). Sepals dry, scalelike, for the most part not green ..................... . 
. . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . • . • • . . • . 62. Amaranthaceae, p. 551. 

102. Sepals herbaceous in texture ( 103)

103 ( 102). Fruit with several hooked bristles ( genus Petiveria of) .................• 
. . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 65. Phytolaccaceae, p. 600. 

103. Fruit not with hooked bristles ( 104)

104(103). Stipules absent .•.•...•...•..•........•... 61. Chenopodiaceae,p.521. 
104. Stipules present (Subfamily lllecebroideae of) . . . . • . 69. Caryophyllaceae, p. 612.

105( 100). Leaves alternate; flowers in terminal racemes .. 65. Phytolaccaceae, p. 600.
105. Leaves alternate or opposite; flowers not in terminal racemes ( 106)

106( 105). Leaves usually opposite; ovary never even slightly inferior; fruit usually
dehiscent by terminal valves . . . . . • . • . • . • . • • . . . • . 69. Caryophyllaceae, p. 612. 

106. Leaves alternate or if opposite then the fruit opening otherwise and not uncommonly
at least slightly inferior ( 107)

107(106). Each Bower with 2 bracteoles (or "sepals") at base which often enclose the 
bud; ovary I-celled or incompletely several-celled . . • . 67. Portulacaceae, p. 605. 

107. Flowers rarely bibracteolate; ovary completely several-ceJled •.••.••........... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66. Aizoaceae, p. 602.

108 ( 99). Fruit a capsule of several folliclelike parts, each part dehiscing through the 
apical portion of the ventral suture . . • . . . • . . . . . . . 46. Saururaceae, p. 448. 

108. Fruit not as in Saururaceae ( 109)

109( 108). Flowers unisexual; fruits capsular, 3-celled .•.. 102. Euphorbiaceae, p. 923.
109. Flowers usually bisemal; fruits achenelike, indehiscent ( I 10)

110( 109). Leaves palmately lobed or palmately or pinnately compound ( genera Alche
milla and Sanguisorba of) •••..•..••.•..••..•.. 90. Rosaceae, p. 728. 

no. Leaves not palmately lobed ( 111} 

111( 110). Stipules usually present, usually deciduous, never sheathing or scarious; 
placenta apical; owle anatropous; achene usually not shiny, often neither lenticu
lar nor trigonous . . . • . . • . . • • • . . • • . • • . • . • . . . • • . • 55. Urticaceae, p. 498. 

111. Stipules (when present) usually sheathing; placenta basal; ovule orthotropous;
achene usually smooth and shiny, either lenticular or trigonous .••...•.•.•.... 
. . . . • . . • • . • . • . . • • . . • . . . . • • . • • . . • • . • . • . . • . . . • • 60. Polygpnaceae, p. 510. 
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112(98). Plants with curved prickles on the herbage (genus Zanthoxylum of) .......• 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97. Rutaccae, p. 906. 
112. Plants not having curved prickles ( 113)
113 ( 112). Embryo curved, occupying the periphery of the rounded ovule and surround-

ing the perisperm and/ or endosperm ( go back to couplet 102). 
113. Embryo not as above ( 114)
114 ( 113). Leaves opposite ( 115)
114. Leaves alternate ( 117)
115 ( 114). Fruit a berry borne in a spike ( genus Garrya of) ..................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138. Cornaceae, p. 1170. 
115. Fruit a drupe or samara ( 116)
116( 115). Fruit a drupe or a simple samara .......•.... 147. Oleaceae, p. 1192. 
116. Fruit a double samara, with the seed-bearing bases connate and the 2 blades di-

verging as in maple fruit ....................... 108. Aceraceae, p. 1001. 
117( 114). Flower with pronounced floral cup or hypanthium; fruit an achene, sheathed 

by the remains of the floral cup; style long, persistent, plumose; Trans-Pecos 
mountains ( genus Cercocarpus of) . . . . . . . . . . . . . . 90. Rosaceae, p. 728. 

117. Flowers without pronounced floral cups or long persistent plumose styles; mostly
east of Trans-Pecos Texas ( 118)

118( 117). Leaves pinnately compound (genus Pistacia of) .104. Anacardiaceae, p. 986. 
118. Leaves simple ( 119)
119 ( 118). Carpels separating from each other at maturity ( but persistent on torus) and

each dehiscing ventrally, folliclelike ( genus Firmiana of) .................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 116. Sterculiaceae, p. 1055. 

119. Carpels when more than 1 not separating from each other ( 120)
120( 119). Seeds numerous, each surrounded by a basal coma of hairs ............. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47. Salicaceae, p. 448. 
120. Seeds often 1 or few, with coma absent ( 121)
121(120). Androecium of 4 series, each series of 3 stamens whose anthers open by 2

or 4 uplifting valves, often an additional 3 staminodia present ............... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77. Lauraceae, p. 660. 

121. Androecium otherwise, usually the stamens fewer than 12; anther dehiscence usually
by longitudinal slits ( 122)

122( 121 ). Sap usually milky; flowers unisexual, aggregated very closely either on the 
outside on the inflorescence axis or ( in figs) lining the inside of a hollow re
ceptacle, the entire pistillate or bisexual inflorescence at maturity constituting the 
"fruit" or syncarp and falling as a unit ...•....... 54. Moraceae, p. 496. 

122. Sap not milky; flowers perfect or unisexual, not forming synanthetic "fruits" that fall
as unitary syncarps, each pistillate or perfect flower maturing a separate fruit ( 123)

123 ( 122). Flowers perfect or unisexual with both sexes on the same plant, solitary or in 
few-flowered fascicles; calyx 4- or 5-merous; fruit a samara, a roundish drupe or 
a nutlike structure . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53. Ulmaceae, p. 492. 

123. Flowers unisexual, usually with male and female flowers on separate plants or
sometimes on the same plant, on small spikes or aments; calyx absent at least
in staminate flowers; fruit either a small wax�coated sphere or an elongate 
drupe ( 124) 

124(123). Fruit a small wax-coated sphere; leaves subpersistent, usually toothed or 
lobulate above the middle .........•....•....... 48. Myricaceae, p. 459. 

124. Fruit an elongate leathery-skinned drupe; leaves deciduous, usually entire-margined
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49. Leitneriaceae, p. 457. 

125( 67). Ovary inferior or mostly so ( 126) 
125. Ovary superior or mostly so (here also see Nelumbo of the Nymphaeaceae whose

separate ovaries are mostly immersed in the receptacle and certain Rhamnaceae
and Celastraceae in which the massive disk may appear to adhere lightly to the 
side of the ovary) ( 134) 
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126(125). Fruit consisting of 2 achenelike mericarps which at maturity separate from 
each other and from the receptacle .............. 137. Umbelliferae, p. 1139. 

126. Fruit otherwise ( 127)

127(126). Embryo curved, forming the periphery of the roundish or disklike ovule, sur
rounding the perisperm and/ or endosperm ( go back to couplet 107). 

127. Embryo and ovule otherwise ( 128)

128( 127). Herbs usually with brittle stems; herbage very rough to the touch with barbed
or sometimes stinging hairs; petals usually large and showy; stamens usually 
numerous; ovary I-celled with I to 5 placentas; fruit a capsule or achene ...... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130. Loasaceae, p. 1082. 

128. Herbs or woody plants; herbage rarely rough or stinging; stamens few to numerous;
ovary usually several-celled; fruit a capsule, drupe, berry, pome or follicetum
(129) 

129( 128). Fruit a pome ............................. 90. Rosaceae, p. 728. 
129. Fruit not a pome or if resembling one then seeds numerous ( 130)
130(129). Fruit a drupe ............................. 138. Cornaceae, p. 1170. 
130. Fruit a berry, capsule or follicetum ( 131)
131 (130). Leaves compound ......................... 136. Araliaceae, p. 1139. 
131. Leaves simple (sometimes deeply lobed) (132)

132{ 131 ). Usually a long hypanthium present and prolonged above and completely
obscuring the top of the ovary; stamens ( often 8) usuaJly precisely twice as 
numerous as the petals; fruit a capsule ........... 134. Onagraceae, p. 1120. 

132. Top of ovary often plainly visible at or slightly above the point of attachment of the
stamens and perianth ( except in Ribcs); fruit a capsule, berry or follicetum ( 133)

133(132). Plants partially submerged weak-stemmed aquatics (genus Myriophyllum of) 
............................................. 135. Haloragaceae, p. 1136. 

133. Plants not partially submerged ................... 87. Sa:cifragaceae, p. 717. 

134(125). Filaments monadelphous or diadelphous, or confluent with a gynophore 
( anthers free or united) ( 135) 

134. Filaments distinct from each other or joined into more than 2 groups ( 145)

135(134). Pistil solitary and simple, often follicle like at maturity; stigma solitary (136)
135. Pistil solitary but compound, rarely folliclelike; stigmas mostly more than 1 ( 137)

136(135). Upper 3 petals united at their clawlike base; lower 2 petals purplish or green-
ish, glandlike, separate . . . . . . . . . . . . . . . . . . . . . . . . . 92. Krameriaceae, p. 889. 

136. Not as in Krameria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91. Leguminosae, p. 761. 

137(135). Flowers strongly bilaterally symmetrical; carpels usuaJly 2; stamens mona
delphous or diadelphous ( 138) 

137. Flowers nearly radially symmetrical; carpels more than 2; stamens monadelphous
(139)

138(137). Sepals 2; petals 4; stamens diadelphous ....... 79. Fumariaceac, p. 667. 
138. Sepals 5; petals usua])y 3; stamens monadelphous .... 101. Polygalaceae, p. 914. 

139(137). Filament tube elongate and forming a more or less loose sheath not only 
around the ovary but also around the elongate r.tyle( s); stamens numerous; flowers 
perfect ...................................... 115. Malvaceae, p. 1025. 

139. Filament tube not so elongate ( or if so then stamens only 10); stamens numerous
or fewer; flowers perfect or unisexual (140)

140( 139). Leaves bipinnately compound . . . . . . . . . . . . . . • 99. Meliaceae, p. 912. 
140. Leaves simple or palmately compound ( 141)

141 ( I 40). Carpels 3 as shown by number of stigmas or placentas ( 142)
141. Carpels 5 ( 143)
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142(141). Placentae axile-apical; ovules 1 per cell ...•.... 102. Eupl10rbiaceae, p. 923. 
142. Placentae parietal; ovules more numerous ........... 129. Passifloraceae, p. 1079. 
143( 141 ). Fruit separating at maturity into 5 or 10 uni- or biovulate mericarps which 

fall separately ................................ 95. Linaceae, p. 897. 
143. Fruit not a schizocarp or if so then the cells several-seeded ( 144)
144(143). Stamens 10; herbs; leaves usually palmately or pinnately trifoliolate but in

one species unifoliolate . . . . . . . . . . . . . . . . . . . . . . . . . 94. Oxalidaceae, p. 893. 
144. Stamens 5 or if more numerous then plants woody; leaves simple .............. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . 116. Sterculiaceae, p. 1055. 
145( 134). Aquatic perennial herbs with thick horizontal rhizomes, rooted in mud at 

bottom of water; leaves ( at least those home at or near the surface of the water) 
usually peltate or very deeply rounded-cordate . . . . . 70. Nymphaeaceae, p. 630. 

145. Habit not as in the water-lily family ( 146)
146( 145). Pistils several ( each simple) and quite separate ( even at base) at all stages

of development ( 147) 
146. Pistil 1, either simple or compound ( in some taxa the carpels united only near their

bases as for example the Simaroubaceae, Magnoliaceae and genera of Rutaceae,
Saxifragaceae, Hamamelidaceae, etc.) ( 151) 

147 ( 146). Flowers with a floral cup ( or "hypanthium") at the rim of which are attached 
the sepals, petals and stamens; stipules usually present; endosperm absent ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90. Rosaceae, p. 728. 

147. Calyx, corolla and androecium hypogynous or nearly so; stipules present or often
absent; endosperm usually present ( 148)

148(147). Herbs (149) 
148. Trees, shrubs or vines ( 150)
149 ( 148). Leaves usually fleshy and succulent, simple, unlobed or usually so, with entire

or toothed margins ............................ 86. Crassulaceae, p. 714. 
149. Leaves not succulent, usually deeply lobed or compound ..................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72. Ranunculaceae, p. 634. 

150(148). Twiners and climbers •.............. , ...... 74. Menispermaceae,p.656. 
150. Trees or shrubs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76. Anno11aceae, p. 659. 

151 ( 146). Carpels numerous, crowded together to cover the prolonged Horal axis, co-
hering to each other and in fruit forming a fleshy or rather woody conelike fruit, 
each folliclelike carpel opening longitudinally by a dorsal slit and each carpel 
uni- or biovulate; trees or shrubs . . . . . . . . . . . . . . . . 75. Magnoliaceae, p. 656. 

151. Gynoecium and fruit not as in the Magnoliaceae ( 152)

152( 151 ). Flowers bilaterally symmetrical; petals 3, bilobed; stamens 5, each filament
with a scale and all 5 scales connivent over the stigma; capsules explosively 
dehiscent .................................... 111. Balsaminaceae, p. 1008. 

152. Character combination not as above ( 153)

153 (152). Flowers bilaterally symmetrical; lowermost petal spurred or gibbous; fruit a
capsule with 3 valves and 3 parietal placentae ...... 126. V iolaceae, p. 107 4. 

153. Character combination not as above ( 154)

154 ( 153). Embryo curved around the periphery of the roundish or disklike seeds, sur
rounding the perisperm and/ or endosperm ( go back to couplet 100). 

154. Ovules and seeds not as in centrospermous plants ( 155)

155( 154). Fertile stamens precisely as many as sepals and alternate with them and/or
as many as petals and opposite them ( 156) 

155. Fertile stamens either more numerous than petals or sepals or if as few as petals
or sepals then opposite the sepals and alternate with the petals ( 160)
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156( 155}. Vines; fruit a several-seeded berry ......... 113. Vitaceae, p. 1015. 
156. Mostly trees, shrubs or herbs; fruit mostly drupes or capsules or ( if vines) then

fruit a drupe ( 157)

157 ( 156). Petals 6 or 9, yellow; leaves usually spiny-margined; anther valves lifting like 
trap-doors ( genus Berberis of) . . . . . . . . . . . . . . . 73. Berberidaceae, p. 654. 

157. Petals fewer, usually ( 4 or) 5; leaves rarely spiny; anthers dehiscing by longitudinal
slits (158)

158 ( 157). Fruit a drupe or a schizocarpous capsule; floral cup well-developed, the sepals, 
petals and stamens perigynous at the margin of the cup .................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 112. Rhamnaceae, p. 1008. 

158. Fruit usually a capsule; floral cup absent; perianth parts and stamens hypogynous
(159)

159( 158). Opposite-leaved herbs; capsule circumscissile ( genus Anagallis of) ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • 141. Primulaceae, p. 1181. 

159. Alternate-leaved plants; capsule not circumscissile .. 116. Sterculiaceae, p. 1055.
160( 155). Fruit a specialized capsule completely divided into 2 cells by a thin partition,

each cell then with 2 placentae situated at the juncture of the partition and the 
walls, at dehiscence the 2 valves separating from the persistent partition ( starting 
at base) and falling free . . . . . . . . . . . . . . . . . . . . 80. Cruciferae, p. 671. 

160. Fruit not a silique or silicle ( 161)
161 ( 160). Flowers bilaterally symmetrical, perfect, solitary in the axils of distal leaves

( which are simple, exstipulate); petals 5, very unequal, the upper 3 long-clawed 
and distinct or partly united and usually purplish or reddish, the 2 others much 
smaller, broad, thick, sessile, greenish and glandlike; ovary !-celled .......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92. Krameriaceae, p. 889. 

161. Flowers (especially corolla) not as above ( 162)
162( 161). Very thorny dark green desert shrubs, essentially leafless; sepals and petals 4;

stamens 8; fruit a small blackish berry ........ 125. Koeberliniaceae, p. 1073. 
162. Character combination not as above ( 163)
163( 162). Leaves palmately compound, opposite; flowers bilaterally symmetrical; fruit

a leathery structure with 1, 2 or 3 seeds ....... 109. Hippocastanaceae, p. 1004. 
163. Character combination not as above ( 164}
164( 163 ). Leaves tubiform, basal, trumpet-shaped, dilated upward, to 7 dm. long,

partially filled with fluid, with a ridge on the adaxial side and terminated by an 
expanded hood to 8 cm. long; stamens numerous . . 83. Sarraceniaceae, p. 712. 

164. Character combination not as above ( 165)
165(164). Rosettelike low nearly acaulous herbs; leaf blades usually rotund, the margins

with gland-tipped hairs that exude drops of clear glittering glutinous fluid; in
sectivorous by means of folding leaf blades . • . . • . 84. Droseraceae, p. 712. 

165. Character combination not as above ( 166}
166(165). Herbs; flowers large, terminal, usually conspicuously pedunculate; buds

usually drooping until shortly before anthesis when the peduncle becomes fully 
erect and the 2 or 3 large sepals fall completely from the flower; petals 4 to 8 or 
more, usually showy; stamens many • . . . . . . . . . . 78. Papaveraceae, p. 662. 

166. Character combination not as above ( 167)
167 ( 166). Tree with opposite palmately lobed leaves on long slender reddish petioles;

fruit of geminnte samaras (Acer rubrum of) ... 108. Aceraceae, p. 1001. 
167. Character combination not as above ( 168)
168( 167}. Shrub or tree with alternate simple stipulate leaves; flowers usually perfect,

small, borne in small axillary pedunct.ilate clusters or heads, with 3 sepals, petals, 
stamens and staminodes, and 2 long styles; capsule bivalvate, opening Ioculicidally 
from the top; seed I in each cell ............. 88. Hamamelidaceae, p. 726. 

168. Character combination not as above ( 169)
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169( 168). Epidermis usually nearly throughout the plant with aromatic oil-glands visible

under a lens and detectible in fresh material by smell; leaves often compound
( but never 2-foliolate); hypogynous disk usually present just above the androecium
and below the ovary; stamens 3 to 15; ovary with more than 1 cell ........... .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97, Rutaceae, p. 906. 

169. Character combination not as above ( 170) 

170(169). Trees with simple alternate stipulate serrate leaves; cymes axillary, peduncu
late, the peduncle adnate about to the middle of a narrow short-petioled foliaceous 
membranous bract; stamens numerous; fruit a nut (genus Tilia of) ..•......... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 114. Tiliaceae, p. 1023. 

170. Character combination not as above ( 171) 

171 ( 170). Perennial herbs forming colonies by creeping rhizomes; stems erect, the sterile 
ones terminated by a solitary peltate leaf, the flowering ones with 2 leaves and a 
single short-pedunculate nodding large flower; sepals 6, fugacious; petals 6 or 9, 
waxy-white (Yucca-like), to 4 cm. long; stamens 12 to 18; fruit a large 
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171. Character combination not as above (172) 

172( 171 ). Ovary with a slender axis 1-5 cm. long, at the base of which are 5 small
cells, each with 2 ovules; at maturity when dry the cells suddenly separating from
the axis and coiling up on their styles which are also adnate to the full length of
the axis . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . 93. Geraniaceae, p. 890. 

172. Character combination not as above ( 173) 

173 ( 172). Pistil simple, folliclelike with a single style and stigma and a single ventral
placenta . . . . . . . . . . . . • . . . . . . . . . . . • . . . . . . . . . . . . 91. Leguminosae, p. 761. 

173. Pistil not simple as shown by 2 or more stigmas, 2 or more cells, or 2 or more
placentae ( 17 4) 

174(173). Flowers unisexual; carpels 3 or rarely seemingly 2 (as in Croton monantho
gynus) or l ( as in Crotonopsis); fruit usually a capsule ( achene in Crotonopsis) 
and usually with a well-developed central axis ( columella) which persists after 
dehiscence; ovules 1 or 2 in each of the 1, 2 or usually 3 cells, attached to an
apical-axial ( columellar) placenta •.•.•....•...... 102. Euphorbiaceae, p. 923. 

174. Flowers usually bisexual; carpels 2 to 10, if 3 then character combination not as
above (175) 

175(174). Herbs with alternate palmately compound leaves (rarely reduced to! leaflet);
flowers hypogynous, often somewhat bilaterally symmetrical; stamens 6 to 27 or
more, as long as or usually longer than the petals; ovary borne on a slender 
gynophore ( rarely nearly sessile), I-celled ( 2-celled in W islizenia), usually cap
sular with 2 valves and many seeds . . • . . . . . . . . . . . 81. Capparidaceae, p. 706.

175. Character combination not as above ( 176) 

176 ( 175). Petals and stamens either dennitely perigynous, i.e., inserted in a floral cup
or "calyx tube" or very slightly epigynous ( the cup attached to the very basal
part of the ovary) ( 177 ) 

176. Petals and stamens hypogynous ( rarely very slightly or obscurely perigynous as in
some Sapindaceae and some Celastraceae) ( 180) 

177 ( 176). Leaves opposite; hypanthium urceolate; petals 4, fugacious, rose-color to
purple ( rarely white or yellow); stamens 8, basally appendiculate; anthers de-
hiscing by apical pores ......................... 133. Melastomataceae, 

177. Character combination not as above ( 178)
p. 1118. 

178( 177). Herbs; leaves mostly basal; ovary very shortly at base adnate to a floral cup;
stigmas 4; capsule I-celled, 4-valved; stamens 5, plus 5 staminodes ( genus
Parnassia of) ................................. 87. Saxifragaceae, p. 717. 

178. Ovary superior; style 1, 2, 3 or 5, never 4; stamens 4 to numerous ( 179) 
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179( 178). Flowers usually uniformly 5-merous (except for the gynoecium of Pliyso
carpus); stamens 10 to 40, inserted near the rim of the floral cup not very far 
from where the petals are inserted; stipules present . . 90. Rosaceae, p. 728. 

179. Flowers 4- to 7-merous; stamens 4 to numerous, usually inserted well down into
the calyx tube or floral cup, whereas the petals are inserted near the rim between
the short calyx teeth; stipules minute or usually absent ...................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 132. Lythraceac, p. 1113. 

180 ( 176). Shrubs or trees with numerous twigs and very numerous alternate scalelike or 
nearly terete leaves only about 1 mm. long, the entire plant often appearing 
grayish; flowers pink or white, very small, inconspicuous .............•...... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121. Tamaricaceae, p. 1068. 

180. Character combination not as above ( 181)
181 ( 180). Leaves opposite, simple and gland-dotted ( as seen with transmitted light);

styles often separate or nearly so or only lightly cohering until after anthesis; 
mostly herbs or weak-stemmed shrubs; sepals, petals and stamens free and hypo· 
gynous or stamens in 5 phalanges opposite the petals; placentae parietal or usually 
axile; ovules usually numerous; fruit a capsule; stamens 6 to numerous, when 
numerous tending to be in as many groups as there are petals ............... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 118. Hypericaceae, p. 1059. 

181. Character combination not as above but if most of the characters are similar then
the leaves mostly alternate or the styles permanently united ( 182)

182 (181). Jlerennial herbs ,,vith alternate or falsely verticillate simple leaves and yellow 
or red usually fugacious petals; styles permanently united often into a club-shaped 
or fungoid strncture; sepals, petals and stamens free and hypogynous; placentae 
3, parietal ( or deeply intruded); seeds 1 to 22 per capsule; stamens 3 to 50, 
not clumped ................................. 123. Cistaceae, p. 1070. 

182. Character combination not as above ( 183)
183 ( 182). Stamens more than 15, usually numerous; flowers large; petals 25-50 mm.

long ( 184) 
183. Stamens 15 or fewer, usually 5 or 10; petals usually shorter (185)
184( 183). Herbs; leaves palmately lobed; petals pinkish to orange; fruit a rather soft

oblong-ovoid capsule 30-50 mm. long with numerous seeds on parietal placentae 
............................•..•......•...... 124. Cochlospermaceae, 

p. 1073.
184. Shrubs; leaves not lobed; petals white; fruit a capsule about 15 mm. thick and with

few seeds on axile placentae .................... 117. Thcaceae, p. 1059. 
185( 183). Shrubs or small trees of eastern Texas; flowers usually white, in elongate 

racemes usually 5-20 cm. long and only 1 cm. thick ( 186) 
185. Habit various but if flowers in elongate racemes then plants herbaceous ( 187)
186( 185). Fruit dehiscent ........................... 139. Cletliraceae, p. 1172. 
186. Fruit inclehiscent ............................... 105. Cyrillaceae, p. 992. 
187( 185). Woody plants, occasionally scandent or perennial vines somewhat woody at 

base, commonly with a pubescence of medifixed hairs; leaves opposite, stipulate, 
simple; each sepal usually with 2 dorsal glands ( absent in Thryallis); petals 
conspicuously clawed .......................... 100. Malpighiaceae, p. 913. 

187. Character combination not as above ( 188)
188( 187). Shrubs of dry areas, the branches thorny; leaves alternate, simple, either small

and sparse or absent; ovary deeply lobed and at maturity the lobes largely separate 
( except immediately at base), each maturing into a somewhat dryish reddish 
drupelike mericarp ............................ 98. Simaroubaceae, p. 911. 

188. Character combination not as in C astela or H olacantha ( 189)
189( 188). Fruit indehiscent and usually fleshy, usually !-seeded except in Sapindus

( 190) 
189. Fruit dehiscent, usually dry at maturity ( 192)
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190 ( 189). Leaves pinnately compound; fruit a colorless or yellowish berry ( genus 
Sapindus of) ................................. ll0. Sapi11daccae, p. 1005. 

190. Leaves compound or simple; fruit a usually reddish drupe ( 191)

191 ( 190 ). Leaves simple, usually stipulate; stamens never more numerous than petals;
drupes usually nearly circular in transection, not resinous, usuaUy glabrous ..... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106. Aquifoliaceae, p. 993. 

191. Leaves usually compound, usually exstipulate; stamens as many as or rarely twice
as many as the petals; drupes usually somewhat flattened, resinous, often pubescent
............................................. 104. Anacardiaceac, p. 986. 

192(189). Leaves opposite (193) 
192. Leaves alternate ( 196)

193( 192). Leaves compound ......................... 96. Zygopliyllaceac, p. 901. 
193. Leaves simple ( 194)

194( 193 ). Flowers with thick-lobed disk that fills the bottom of the calyx and sometimes
hides much of the ovary; plants woody, with 4-sided green-barked branchlets; 
seeds with bright-red arils ( genus Euonymus of) ... 107. Celastraceae, p. 998. 

194. Disk ( if present) not so thick; plants various in habit but usually mostly herbaceous
in texture; seeds not with bright-red arils ( 195)

195( 194). Stamens 6; sepals united high up into a tube ... 120. Frankeniaceae, p.1067. 
195. Stamens 2 or 3, or 5 or 10; sepals free ............. 119. Elatinaceae, p. 1066. 

196( 192). Leaves simple but deeply pinnatifid into linear lobes ( genus Pegam1111 of) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96. Zygopltyllaceae, p. 901. 

196. Leaves not as in Peganum ( 197)

197(196). Leaves compound ( 198}
197. Leaves simple ( 200)

198( 197). Trees with pinnately compound leaves; leaflets 13 to 41 ................ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98. Simaroubaccae, p. 911. 

198. Herbs or vines, if woody then with leaflets fewer than 13 ( usually only 3) ( 199)

199 ( 198). Fruit with 5 cells and numerous seeds • . . . . . . . 94. Oxalidaceae, p. 893. 
199. Fruit usually with 3 cells and only 1 seed in each .... llO. Sapindaceae, p. 1005. 

200(197). Shrubs ( 201) 
200. Herbs or herbaceous vines ( 202)

201 ( 200). Leaf blades often bi glandular at base; styles apically fringed; fruit a many-
seeded capsule ............................... 128. Turneraceae, p. 1079. 

201. Leaf blades never biglandular; styles not fringed; fruit usually a few-seeded capsule
or a follicle or achene ......................... 107. Celastraceac, p. 998. 

202 ( 200). Petals white; leaves linear; capsule 4-beaked, depressed-globose .......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82. Resedaceae, p. 712. 

202. Petals yellow; leaves not linear; capsule not 4-beaked, usually elongate ( 203)
203( 202 ). Leaf blades ovate to narrowly lanceolate, to 6 cm. long, serrate; herbs usually

10-100 cm. tall ( genus Corchorus of) ............ 114. Tiliaceae, p. 1023. 
203. Leaf blades suborbicular or nearly so, 1-3 cm. long; herbs only 5-30 cm. tall

( Oxalis dichondraefolia of) . . . . . . . . . . . . . . . . . . . . . 94. Oxalidaceae, p. 893. 
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DIVISION I. PTERIDOPHYTA
2

FERNS AND FERN ALI.ms 

Terrestrial epiphytic, saxicolous or occasionally aquatic plants with a life cycle of two 
distinct phases-Sporophyte and Gametophyte. The sporophyte is usually differentiated 
into root, stem, and leaf provided with vascular tissue ( phloem and xylem ) , and produces 
spores asexually that are either alike ( plants homosporous) or of two very unlike kinds 
called microspores and megaspores ( plants heterosporous). The spores germinate to 
produce the gametophyte or minute inconspicuous sexual stage ( prothallium), In the 
homosporous series the prothallia are similar but may be either monoecious or dioecious; 
in the heterosporous series they are dissimilar and dioecious-the ones developing from 
microspores bearing only male reproductive organs ( antheridia), and those from mega
spores only female or�ans ( archegonia). Fertilization consists of the impregnation of an 
egg cell ( archegonia) by the coiled motile male cell ( spermatozoid); the resulting growth 
is the sporophyte or usually conspicuous asexual stage commonly known as a fern or 
fern ally. 

The Pteridophyta include more than 9,000 species in about 215 genera. Although 
world-wide in distribution, they attain their greatest number and most luxuriant develop
ment in the tropics and subtropics. Of the approximately 345 species in about 60 genera 
found in North America north of Mexico, 111 species, representing 35 genera, occur in 
Texas. 

FAM. I. PSILOTACEAE EICHLER WHISK FERN FAMILY 

Terrestrial or more or less epiphytic perennial plants with short creeping coralloid 
rhizomes; aerial stems and branches wiry, dichotomously branched, with minute remote 
alternate scalelike leaves; sporangia somewhat depressed-globose and 3-celled, opening 
at the apex into 2 or 3 valves, sessile in the axils of the usually 2-lobed minute sporophylls 
on the upper part of the numerous branches; spores all alike, numerous. 

A small family of two genera, Tmesipteris of Oceania and Australasia, with several 
species, and Psilotum.

I. PSILOTUM Sw.

Characters of the family. About 3 species that are widely distributed in tropical or 
warm temperate regions throughout the world. 

1. Psilotum nudum (L.) Beauv. Plant dichotomously branched 3 to 5 times, usually
about 25 cm. tall, rarely to 5 dm. tall; common stalks simple, 3-angled, up to 4 mm. thick; 
branches lightly winged along the 3 angles; scalelike leaves about 1 mm. long; sporophylls 
rudimentary. In swamps and low wet woods about base of trees and stumps, more or less 
partly saprophytic, in s.e. Tex., summer; from Fla., n. to S.C., w. to Tex., through Mex. 
and C. A. to s. S. A. and in W.I.; also widely distributed in the Old World trop. 

FAM. 2. LYCOPODIACEAE RE1CHB. CLUBMOSS FAMILY 

Low terrestrial erect or trailing perennial plants; stems mostly prostrate or arching and 
giving rise to aerial peduncles or branches, alternately branched or repeatedly dichoto-

2 Cf. D. S. Correll in C. L. Lundell, Flora of Texas I: 3-121. 1955, and Fems and Fern 
Allies of Texas. 1956, for more detailed treatments. 
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mous, densely or sparsely covered with small leaves; leaves numerous, mostly small and 
thin, I-nerved, usually uniform and imbricate, several- to many-ranked, rigidly ascending 
to spreading-reflexed; sporophylls similar to the vegetative leaves or more or less modified, 
crowded into a cone at the apex of the aerial stems; sporangia large, in the axils of the 
sporophylls, uniform, I-celled; spores all alike (plants homosporous), small, globose, 
light yellow; prothallia fleshy, tuberous, monoecious. 

This family is composed of two genera, the monotypic genus Phylloglossum. of Aus
tralia and New Zealand, and Lycopodium. 

1. LYCOPODIUM L. CLUBMOSS 

Characters same as those of the family. About 450 species that are found mainly in 
temperate and mountainous tropical regions. 

1. Stems arching and rooting, not truly prostrate; stem leaves spreading radially ..... . 
. . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I. L. alopecuroides var. 

1. Stems prostrate ( 2)
alopecuroides. 

2( 1 ). Foliage leaves unlike sporophylls; stem leaves spreading, arranged so as to
appear 2-ranked .... ...........•......... ..... 3. L. carolinianum. 

2. Foliage leaves and sporophylls similar ( 3 )

3 ( 2). Sporophylls incurved, appressed; cone slender, only slightly thicker than the
supporting peduncle ........................... 2. L. adpressum. 

3. Sporophylls more or less spreading; cone stout, 2 to 3 times the diameter of the 
supporting peduncle ...... ..................... 1. L. alopecuroides var. 

pinnatum. 

I. Lycopodium alopecuroides L. var. alopecuroides. FOXTAIL CLUnMoss. Peduncles
to 3 5  cm. tall; cone 2-10 cm. long; leaves linear-lanceolate, bristle-toothed below, 6-8 mm. 
long; sporophylls similar to leaves in shape and size. In wet places in savannahs and 
boggy areas in low open pinelands in s.e. Tex., July-Nov.; from Fla., in the Coastal Plain, 
n. to N.Y. and w. to Tex.; also S. A.

The outstanding characteristic by which var. alopecuroides is most easily recognized
in the field is the arching stem that usually roots at the tip when it touches the ground, 
and the several more or less erect peduncles. 

Var. pinnatum ( Chapm.) Lloyd & Underw. CREEPING FOXTAIL CLUBMoss. The prostrate 
habit of this variety is the only characteristic separating it from var. alopecuroides. L. 
prostratum Harper. Apparently isolated in Travis Co.; also from cen. La., e. to Fla. and 
n. along the coast to N .C.

2. Lycopodium adpressum ( Chapm.) Lloyd & Underw. SOUTHERN CLUBMOSS. Pedun
cles to 3 dm. tall and about 3 mm. in diameter; cone slender, 2-7 cm. long; leaves linear
lanceolate to lanceolate, entire or slightly toothed below, 6-7 mm. long; sporophylls 
similar to the leaves. L. alopecuroides var. adpressum Chapm. In depressions in savannahs 
and flat open pinelands, bogs and sphagnous habitats in e. and s.e. Tex., June-Oct.; 
mostly on Coastal Plain from Fla., n. to N. Y. and w. to Tex. 

The incurved appressed leaves on the peduncle and the slight difference in size between 
the peduncle and cone are distinctive. 

3. Lycopodium carolinianum L. SLENDER CLUBMOss. Peduncles slender, rigidly erect,
to 2 5  cm. tall and 1.5 mm. in diameter; cones 1-5 cm. long and about twice the diameter 
of the peduncle; leaves of the peduncle subulate, in whorls or scattered, about 5 mm. 
long; sporophylls broadly ovate to deltoid, acuminate, about as long as the peduncle 
leaves. Rare in depressions in savannahs and open flat pinelands in s.e. Tex., July-Sept.; 
from Fla., n. to N.Y., w. to Tex.; also occurring as variants in S.A., Asia, Afr., Austral. 
and N. Zeal. 

The erect slender peduncle with scattered small leaves and sporophylls different from 
the foliage leaves are distinctive. 
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FAM. 3. SELAGINELLACEAE MEIT. SPIKEMOSS FAMil.Y 

Small terrestrial or saxicolous plants of spreading habit, prostrate to ascending or 
suberect, usually profusely branched, with slender stems; stems leafy, usually producing 
wiry elongate rhizophores at some or all the nodes; leaves all alike or of two kinds, 
elliptic to lanceolate, several-ranked or in two planes, numerous, minute, I-nerved, 
obscurely ligulate, approximate to widely imbricate; sporophylls somewhat modified, 
borne in compact sessile cones at the apex of branches; sporangia of two kinds ( plants 
heterosporous), solitary in the axils of sporophylls, I-celled; megasporangia containing 
1 to 4 rather large megaspores; microsporangia containing numerous microspores. 

Only one genus in the family. 

I. SELAGINELLA BEAUV.

Characters same as those of the family. About 700 species are recognized in this 
complex genus that is highly developed in tropical and subtropical regions of both 
hemispheres. 
1. Plants delicately thin-herbaceous, flaccid, in moist habitats; stem leaves distant,

spreading . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. S. apoda. 
1. Plants not as above, in xerophytic habitats; stem leaves closely or loosely imbricate,

not noticeably spreading ( 2) 
2( 1). Plants forming conspicuous rosettes ( 3) 
2. Plants typically fanning dense mats, not noticeably rosulate ( 4)
3 ( 2). Leaves conspicuously white-marginate, broadly rounded or at most short-cus-

pidate at the apex ............................. 2. S. lepidopliylla. 
3. Leaves not conspicuously white-marginate, with a long white seta terminating the

acute apex ................................... 3. S. pilifera. 
4 ( 2). Plants wholly prostrate or creeping and spreading, not erect ( 5) 
4. Plants assurgent to ascending or erect ( 9)
5( 4 ). Stems definitely dorsiventral; leaves strongly upswept in habit, those of the

lower side of stem usually somewhat larger than the leaves of the upper side ( 6) 
5. Stems not at all dorsiventral; leaves all alike and symmetrically arranged on the

stem (8) 
6( 5). Seta of leaves stout, yellowish-white, not sharply distinguished from the leaves .. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. S. Wrightii. 
6. Seta of leaves slender, whitish, arising rather abruptly at apex of leaves ( 7)
7 ( 6). Seta persistent, 0.5 mm. long or more ............ 12. S. peruviana. 
7. Seta readily broken off in age, usually less than 0.3 mm. long .................. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3. S. arizonica. 
8 ( 5). Leaves linear-lanceolate to subulafe, usually about 2 mm. long ............. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 10. S. Underwoodii. 
8. Leaves typically ovate-elliptic, usually 1.5 mm. long or less .................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. S. mutica.
9( 4). Leaves without a conspicuous terminal seta, 1.5 mm. long o� l_es� : ........... .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. S. vir1diss1ma. 
9. Leaves with a prominent terminal seta, usually more than 1.5 mm. long {10)

10(9). Plants rigidly erect to strongly ascending, usually much less than 1 dm. tall .... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. S. Riddellii. 

10. Plants assurgent to laxly ascending or weakly erect, often 1 dm. tall or more ( 11)
11 ( 10). Stems short and compact, more or less dorsiventral with the leaves of the lower

side larger than those of the upper side ........... 11. S. densa var. scopulorum. 
11. Stems lax and open, not dorsiventral, with the leaves all alike ( 12)
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12( 11 ). Leaves lance-aciculate, evenly attenuate to an elongate yellowish-white seta that 
is about 1 mm. long .........•..••...... ....... 4. S. rupincola. 

12. Leaves subulate-attenuate to an acutish apex, giving rise rather abruptly to a short
whitish seta that is 0.5 mm. long or less .......... 5. S. X neomexicana. 

I. Selaginella apoda ( L. ) Spring. MEADOW SPIKEMoss. Plants annual, frequently
forming light- or bright-green mats on moist soil among grasses; leaves ovate to ovate
lanceolate, asymmetrical, the margins serrulate, 1-2 mm. long and about 1 mm. wide; 
cones to 2 cm. long and 4 mm. in diameter. S. ludoviciana A. Br. In moist places, usually 
in partial shade, in e. and s.e. Tex., w. into the Edwards Plateau and Rio Grande Plains, 
May-Dec.; from Me., w. to B.C., s. to Fla. and Tex. 

2. Selaginella lepidophylla ( Hook. & Grev.) Spring. RESURRECTION PLANT, SIEMPRE

VIVA, FLOR DE PIEDRA, Plant hygroscopic, forming a distinct rosette of bright-green 
cespitose branches when moist, the branches inrolled to form a tight nestlike ball when 
excessively dry, to about 2 dm. across when expanded; leaves about 1 mm. long, broadly 
ovate to suborbicular, rounded to slightly cuspidate at apex, ciliolate on the prominently 
hyaline margins; cones at the ends of the ultimate branchlets, strongly quadrangular, to 
15 mm. long and 1.5 mm. wide. On dry limestone ledges, bluffs and talus slopes, es
pecially under and around large boulders where soil has accumulated on north-facing 
slopes, up to 6,500 ft. alt. in w. Tex., Apr.-Jan.; from Tex. and N.M., s. to s. Mex. 

The plant is widely sold as a novelty and, in Mexico, great numbers are collected for 
this purpose. 

3. Selaginella pilifera A. Br. RESURRECTION PLANT. Similar in habit and characteristics
to S. lepidophyll.a but usually smaller in size and with more slender, less rigid, stems 
and paler green bristle-tipped leaves that are ovate to elliptic-lanceolate and about 2 mm. 
long; cones to 1 cm. long and 1.5 mm wide. S. Pringlei Baker, S. pilifera var. Pringlei 
(Baker ) Morton. On rocky slopes and floors of limestone canyons, up to 6,000 ft. alt. 
in w. Tex., June-Oct.; from Tex., N.M. and n. Mex. 

4. Selaginella rupincola Underw. Stems assurgent to nearly erect, ascendingly
branched, to 7 cm. long or more, the shoots equally clothed on all sides by 8 ranks of 
appressed linear-lanceolate leaves that are 2-3 mm. long and are terminated by elongate 
whitish or occasionally tawny setae that form a conspicuous tuft at the end of sterile 
shoots, with 15 to 20 cilia on each side; cones quadrangular, to 1 cm. long. On shaded 
cliffs and ledges of igneous rocks, on open rocky hillsides, and in depressions on large 
boulders, up to 6,000 ft. alt. in w. Tex., July-Oct.; from Tex. to Ariz. and cen. Mex. 

5. Sclaginella X neomexicana Maxon. Because of its abortive spores and intermediate
morphological characters, this plant is considered to be a putative hybrid of S. mutica X 
S. rupincola. The erect to ascendent branches with buds at their base are characteristics
of S. rupincol.a while the typically linear-lanceolate leaves ( usually with a strongly
carinate apex) suggests S. mutica. On dry granite rock ledges, cliffs and canyon walls,
slopes and boulders, up to 5,500 ft. alt. in w. Tex., June-Nov.; from Tex. to Ariz.

6. Selaginella Riddellii Van Eselt. Plants erect to ascending, cespitose, to 12 cm. tall;
leaves triangular- to linear-lanceolate, acute-setaceous, deeply sulcate dorsally, 1.2-1.8 mm. 
long, minutely 6- to 12-ciliate on each side. S. arenicola Underw. subsp. Riddellii (Van 
Eselt.) R. Tryon. In sandy or gravelly soil in open woods, on sunny ledges, open rocky 
slopes, dry sandy ridges and barrens, in e. third of Tex., throughout the year; Ala. 
to Okla. and Tex. 

7. Selaginella viridissima Weath. Plants erect or ascending, densely cespitose, usually
about 1 dm. tall; leaves subulate-linear to linear-lanceolate, muticous at apex, about 
1.5 mm. long, the margin sparsely denticulate. S. Con1i Weath. On large boulders, 
ledges and walls of canyons and on high mt. slopes, up to 7,500 ft. alt. in w. Tex., June
Aug.; Tex. and Coah. 

Readily separated from other Texas species having an erect growth by its rather thick 
and convex muticous leaves. Its erect habit and differently shaped nonciliate leaves also 
sparate it from the muticous-leaved S. m11tica.

8. Selaginella mutica D. C. Eat. Plants wholly prostrate to form dense mats; leaves
6-ranked, typically ovate-elliptic and obtuse to subacute, 1-2 mm. long, minutely ciliolate
on each side with about 9 cilia. On rocks of various kinds ( limestone, basalt and sand-
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stone), cliffs and ledges in steep clry canyons ancl on mt. slopes, up to 7,000 ft. alt. in 
w. Tex., Apr.-Oct.; from e. Ut., Colo. and Ariz., e. to w. Tex.

The several varieties found in Texas may be distinguisned as follows:
1. Cilia ( at least the upper) short, stiff, strongly ascending; sporophylls merely short-

fimbriate; leaves with a short (0.2 mm. or less) terminal seta. var. limitania Weath. 
1. Cilia of the foliage leaves long, weak and spreading; sporopylls definitely ciliate ( 2)
2( 1). Leaves muticous or at most short-mucronate . .... ....... ..... . var. mutica. 
2. Leaves with a terminal seta to 0.4 mm. long •. . .. ........... . var. texana Weath. 

9. Selagioella Wrightii Hieron. Plants wholly prostrate, the main stems rather rigid,
to 12 cm. long, rooting at the branch nodes; leaves in 6 to 8 ranks, linear-lanceolate, the 
apical seta rufous-lutescent, with short-pungent cilia on the margins; cones erect, quad
rangular, usually numerous, to 3 cm. long. On dry rocks, open hills, caprock, exposed 
flat rock outcrops, and on walls and ledges of canyons, usually on limestone, frequently 
forming large mats, up to 4,000 ft. alt. in w. half of Tex., Mar.-Dec.; from cen. Tex. and 
N.M. to cen. Mex.

A creeping plant of ten found carpeting shallow soil on limestone outcrops and com
monly on ledges of north-facing cliffs. The erect spikes are usually produced in great 
abundance. In its prostrate habit an<l recurved sterile branchlets S. Wrightii super
ficially resembles S. peruviana. The stems, however, of S. Wrightii are shorter, the leaves 
chartaceous to subcoriaceous, decidedly greener, and much longer ( up to 3.5 mm. long), 
the attenuate apex is tipped by a short, stiff, lutescent seta, and loµger cilia. 

10. Selaginella Underwoodii Hieron. Plants wholly prostrate; leaves loosely imbricate,
linear-lanceolate to subulate, 1.5-2. 5 mm. long, long-setigerous at the rather abruptly acute 
apex, at first bright-green, becoming brownish with age. On cliffs, rock ledges and rocky 
mt. slopes, floors of canyons, up to 8,000 ft. alt. in w. Tex., July-Oct.; from s.w. Tex and 
w. Okla. to Wyo., Ut., Ariz. and Chih.

11. Selaginella densa Rydb. var. scopulorum ( Maxon) R. Tryon. Stems short, forming
flat cushionlilce mats; leaves ligulate to ligulate-lanceolate, setaceous; sporophylls eciliate 
toward the apex. On cliffs, talus slopes, ledges, among boulders or in thin soil over rocks, 
on igneous or sedimentary rocks, in Tex. found only in Brewster Co. on a sandstone 
slope 3 miles e. of Study Butte; Alta. to B.C., s. to Tex., Ariz. and n. Calif. 

12. Selaginella peruviana ( Milde) Hieron. Plants wholly prostrate; leaves curving
upward to give a definite dorsiventral aspect to the plant, subulate to lanceolate-subulate, 
to 3 mm. long, setigerous at the acute apex, with 7 to 10 whitish widely spreadingi 
oblique or ascending cilia on each side. S. Sheldonii Maxon. On ledges of various types 
of rock ( mostly igneous) and talus slopes, edge of rim-rock, in soil or on rocks along 
1.treams, commonly forming large mats, up to 7,600 ft. alt. in cen. and w. Tex., June-Oct.; 
from w. Okla. to Tex., N. M., Coah. and Chih. 

13. Selaginella arizonica Maxon. Leaves linear-lanceolate, mostly 2-3 mm. long and
about 0.5 mm. wide, with 12 to 22 oblique cilia on each side; cone to 5 mm. long; 
sporophylls ovate-deltoid, to 2 mm. long. On rocky slopes, ledges and cliffs or in depres
sions on boulders, up to 5, 500 ft. alt., in several cos. in the cen. Trans-Pecos Tex. with an 
isolated locality in Mason Co. on the Edwards Plateau, July-Oct., from cen. Tex. to Ariz. 
and n. Mex. 

Allied to S. peruviana but the shorter subpersistent seta separates it from that species. 
Although the stiff straight or reflexed scabrous setae are readily broken off in age there are 
always some leaves in all plants that retain their setae. 

FAM. 4. ISOETACEAE RE1CHB. QUilLWORT FAMILY 

Small herbaceous perennial aquatic or terrestrial sedgelike plants with short un
branched 2- to 5-lobed subterranean connlike rhizomes that produce numerous 
branched roots and a tuft of compact erect or recurved rushlike leaves ( sporophylls); 
leaves bearing a small membranous ligule on the inner surface just above the sporangium; 
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sporangia of two kinds, sunken in the axils of the leaf bases, more or less covered by 
a velum; the microspores germinate into prothallia that bear only a solitary antheridium; 
the megaspores germinate into prothallia that bear only archegonia. 

This family is represented by two genera, Isoetes and Stylites.

1. ISOETES L. QUILi.WORT 

Characters same as those of the family. About 75 species that are widespread in 
temperate and tropical regions of both hemispheres. 

1. Velum complete; megaspores dark-brown when wet, small-tuberculate; leaves 12 cm.
long or less; plants light-brown at base ...•....... 1. I. lithophylla.

1. Velum narrow, usually covering not more than one third of sporangium; megaspores
whitish, nearly smooth to granular; leaves usually much more than 15 cm. long; 
plant usually blackish-brown at base ............. 2. I. melanopoda.

I. Isoetes lithophylla Pfeiffer. ROCJC QUILLWORT. Leaves 6 to 14. In shallow depressions
and temporary pools on rock outcrops and mts. of granite, found only in Burnet and 
Llano cos. on the Edwards Plateau where it is apparently endemic, Apr.-June. 

2. Isoetes melnnopoda Gay & Durieu. Leaves 10 to 50. I. melanopoda var. pallida
Engelm. In shallow ponds, bogs, old buffalo wallows, wet thickets and woods ( especially 
pinelands ), in seasonal streams and temporary sedge-grass puddles in meadows and 
prairies, and in temporary pools on granite outcrops, widely distributed but uncommon 
in e. Tex., w. to Mason Co. on the Edwards Plateau, Mar.-Oct.; from N.J., w. to Minn., 
S.D. and Ill., s. to Ga., La., Okla. and Tex.

FAM. 5. EQUISETACEAE RICH. 
HORSETAIL or ScoURING-RUSH FAMILY 

Large or small terrestrial rushlike plants with wide-creeping branching perennial 
rhizomes; roots felted, annual; aerial stems perennial or annual, cylindric, fluted, stout or 
slender, jointed, simple or with whorls of branches at the solid nodes, with usually hollow 
intemodes, often roughened by a coating of silex; stomata arranged in regular rows or 
broad bands in the grooves; stem leaves minute, reduced and united to form toothed 
sheaths at the nodes, the free or connivent apical teeth persistent or deciduous; sporo
phylls aggregated into a cone or strobile at the summit of the main stem or at the apex 
of the branches, modified as stalked peltate scales; sporangia 6 or 7 under each scale, 
opening down the inner side; spores all alike, numerous, green; prothallia in damp places 
above ground, green, monoecious or dioecious, variously lobed. 

The family is represented only by the following genus. 

1. EQUISETUM L.

Characters same as those of the family. A complex genus consisting of about 23 species 
that are widespread in both hemispheres. 

1. Aerial stems dimorphic; fertile stems light-brown, early-withering; sterile stems
green, with regular whorls of branches ..........• 1. E. arvense.

1. Aerial stems uniform, without regular whorls of branches ( 2)
2 ( 1 ) . Cones rounded at the summit, without a firm sharp tip; stems annual, soft and

easily crushed .........................•...... 2. E. kansanum.
2. Cones tipped by a firm dark point; stems perennial (evergreen), firm and resistant

or somewhat soft ( 3) 
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3(2). Sheaths dilated upward, green (when young), with a narrow black band at the 
summit below the promptly deciduous teeth, frequently with a second irregular 
band below; stems smoothish, only slightly scabrous . 3. E. laevigatum. 

3. Sheaths cylindric, tightly pressed to the stem, ashy-gray, usually with 2 black bands,
sometimes entirely black, the teeth mostly subpersistent or irregularly deciduous; 
stems firm, scabrous ......... ....... . .......... 4. E. hyemale var. affine. 

I. Equisetum arvense L. BOTTLE BRUSH. Sterile stems to 75 cm. tall, usually much
smaller; sheae�s of fertile stems with 8 to 12 brown lance-acuminate teeth; cones cylindric 
to ovoid, obtuse, to 4 cm. long and 1 cm. in diameter; sheaths of sterile stems tipped with 
about 12 sharp brown teeth. In sandy or clayey soil along streams and about lakes, in 
meadows, low ground and open woodlands, and on railroad embankments, in Tex. found 
only at Buffalo Spring ( now known as Buffalo Lakes) in Lubbock Co., in the Plains 
Country; from Nfld., w. to Alas. and s. to N.C., Ala., Tex. and Calif.; also Euras. 
and A. Afr. 

2. Equisetum kansanum J. H. Schaffn. Stems 3-10 dm. tall, 2-7 mm. in diameter,
usually very smooth to the touch, light-green; sheaths elongate, dilated upward, pale
green except for a narrow black band at summit, the articulate teeth soon deciduous; 
cone sessile or shortly pedunculate, 1-2.5 cm. long, 5-8 mm. in diameter. In moist or dry 
sandy or clayey soil, on bluffs, along irrigation ditches and lakeshores, in prairies, ditches, 
sloughs and among grasses and shrubs in marsh and swamp areas, mostly in the Plains 
Country, Trails-Pecos and s.e. Edwards Plateau, with a lone station in Somervell Co. in 
tl1e Blackland Prairies; from Mich. to B. C., s.w. through the Lake States to Mo., Tex., 
N.M. and s. Calif.; also n. Mex.

Except for the absence of the hard blackish apicule on its cone, the smoother texture
of its cone, and its annual habit, this species approaches very closely E. laevigatum. Two 
rather insignificant growth forms of this species occur in Texas; f. caespitosum (A.A.Eat.) 
Broun, with many small rough stems clustered around a large central one, and f. 
variegatoides (A.A.Eat.) Broun, with 6 to many small prostrate to ascending stems arising 
from the apex of the rhizome or about the old stems of the previous year. 

3. Equis�'tum laevigatum A. Br. COLA DE CABALLO, CANUELA. Stems mmtly clustered,
3-15 din. tall, to 8 mm. in diameter. Distinguished from E. hyemale, which it closely re
sembles, by its smoothness, long green sheaths with a narrow black limb, and darker
green color. In sandy soil or sandy loam along streams and lake banks, on seepage slopes,
in alluvial thickets, marshes, meadows, prairies, sandy barrens and rocky creek beds of
canyons, rather generally distributed in w. and cen. Tex., e. to Somervell and Waller
cos. in the Blackland Prairies and s. to Starr Co. in the Rio Grande Plains; from Anticosti
Is. and Que. to B.C., s. to N.C., La. and Tex.; also Mex. and Guat.

4. Equisetum hyemale L. var. affine (Engelm.) A.A.Eat. CANUELA. Stems erect,
evergreen, stout, up to 3 m. tall and 25 mm. in diameter, fluted with numerous ridges 
that are scabrous with bands of siliceous tubercles; sheaths 5-12 mm. long, cylindric, 
not dilated above, usually with a black band at the base and apex, the marginal teeth 
long and flexuous; cone ovoid to cylindric-ellipsoid, apiculate, 15-25 mm. long, 5-10 mm. 
in diameter. E. prealtum Raf., E. robustum A. Br., E. hyemale var. robustum ( A. Br.) 
A. A. Eat. In sandy or loamy soil in open or wooded areas along streams and on alluvial 
flats, in seepage and on wet ledges, rather generally distributed throughout Tex. but most 
frequent in the Blackland Prairies and on the Edwards Plateau; represented in most of 
the U. S. and Can. as well as in Mex. and Euras. 

Two insignificant forms of tllis species occur in Texas; f. Drummondii ( Milde) Broun 
having very tight sheath adorned with black and white rings, and £. texanum ( Milde) 
Broun with long green ampliated sheaths. 

FAM. 6. OPIDOGLOSSACEAE PRESL 

ADDER'S-TONGUE F AMIL y 

Succulent or herbaceous terrestrial or occasionally epiphytic plants with short fleshy 
rhizomes bearing numerous fibrous to tuberous-tllickened roots; fronds solitary or clustered, 
the blade erect or bent in bud (not circinate), erect or pendent when epiphytic, consisting 
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of a basal common stalk bearing at its apex a simple to variously compounded sessile or 
stalked sterile blade and ( if fertile ) one or more erect or pendent stalked spore-bearing 
spikes or panicles; sporangia in two rows, naked, opening by a transverse slit, formed 
from the interior tissue of the sporophyll; spores numerous, all alike, yellowish; prothallia 
subterranean, not green. 

This family is composed of four genera, including the monotypic Australasian genus 
Helminthostachys, the monotypic South African genus Rhizoglossum and the fol
lowing genera. 

1. Veins dichotomous and open; sterile blades ternately divided and variously dissected,
rarely simple ................................. 1. Botrychium, p. 43. 

1. Veins reticulate; sterile blades simple or rarely palmatifid ...................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. Ophioglossum, p. 43. 

1. BOTRYCIDUM Sw. GRAPE-FERN 

Succulent to thin-herbaceous plants of rich moM woods, with erect rhizomes bearing 
fleshy or tuberous-thickened coarse roots; fronds solitary or several, erect or spreading; 
common stalks entirely or party underground, erect; sterile blades erect or bent down 
in vemation, subsessile to long-stalked, more or less ternately divided and variomly 
dissected or rarely simple, with the ultimate segments mostly small, free-veined; fertile 
panicles long-�talked, usually bipinnate; sporangia rather large, globose, sessile or 
essentially so; buds for the following season borne at the apex of the rootstocks, exposed 
or enclosed within the base of the common stalk. 

About 40 species widespread mainly in temperate regions. 

1. Blade long-stalked, coarsely divided, the comparatively few ultimate segments ovate
to oblong-lanceolate with the margins crenulate to serrulate .............•...• 

• . • . . • • . • . • . . • • . • . . • . . . • • . • . • • • . . . ....•••••• 1. B. dissectum var. 
tenuifolium. 

1. Blade sessile, rather finely divided, the numerous ultimate segments oblong and
coarsely toothed at the apex ...•.....•.......... 2. B. virginianum. 

1. Botrychium dissectum Spreng. var. tenuifolium (Underw.) Farw. Plants slender,
lax, 10-35 cm. tall; common stalks rarely as much as 8 cm. lone;; sterile blades thick
herbaceous, to 2 dm. long and 25 cm. wide; fruiting spikes long-stalked, to 12 cm. long. 
B. tenuifolium Underw., B. obliquum of auth. In low wet open woods, swamps, moist
sandy pinelands, frequently on or about rotting wood, widely distributed but uncommon
in the Timber Belt, s. to Jefferson Co. in the Coastal Prairies and w. to Brazos Co. in the
Blackland Prairies; from Fla. to e. Tex., n. at least to Mo., s. Ind., and the Coastal
Plain of Va. and Md.

2. Botrychium virginianum (L.) Sw. RATTLESNAKE-FERN. Plants slender, erect, 8-75
cm. tall; common stalks rarely less than I dm. long; sterile blades thin-membranous, to
3 dm. long, often broader than long; fruiting spikes to 25 cm. long. In moist rich wood
lands and thickets, occasionally in alluvial soil of swamps, widespread but uncommon
in the Timber Belt, w. to Kerr Co. on the Edwards Plateau; from Lab. and Nfld., s. to
Fla., w. of B.C. and Ariz.; also Mex. and Euras.

2. OPIDOGLOSSUM L. ADDER'S-TONGUE 

Small fleshy-succulent terrestrial or epiphytic plants of wet or moist soils, with short 
( sometimes bulbous ) subterranean rhizomes bearing fibrous roots; fronds one or more 
from the same rhizome, erect in vemation, glabrous; common stalks slender, terete; 
sterile blades simple or palmatifid ( in the Floridian O. palmatum L.), sessile or short
stalked, with the veins profusely reticulate; fertile spikes slender, erect, long-stalked; 
sporangia large, coalescent in two ranks, subglobose; spores numerous, yellow; buds of 
the following season borne at the apex of the rhizomes, exposed, free. 

About 40 species of wide distribution in both hemispheres. 
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1. Rootstocks globose-bulbous; leaf blades ( when spread out) with a cordate to very
broadly cuneate base .••..•.....•.............. 1. 0. crotalophoroides.

I. Rootstocks cylindric to subglobose, not globose-bulbous; leaf blades with a rounded
to cuneate base ( 2) 

2 ( 1). Blade distinctly and prominently apiculate; principal veins characteristically 
forming large primary areoles in which are included numerous veinlets forming 
secondary areoles ••.•........•.••.••.........• 4. 0. Engelmannii.

2. Blade rounded to acute at apex, rarely minutely apiculate; principal veins forming
areoles not enclosing smaller secondary areoles but sometimes with included 
free veinlets ( 3) 

3( 2). Blade inserted near base of plant; rootstocks subglobose ................... . 
. . . . . . . . . . . • • . . . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . 2. 0. nudicaule var. tenerum.

3. Blade inserted towards middle of plant; rootstocks cylindric ( 4)
4( 3). Blade small, usually less than 5 cm. long, typically ovate-lanceolate and acute,

with 4 to 8 parallel veins passing down through base of blade ...........•.... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. 0. petiolatum. 

4. Blade larger, usually more than 5 cm. long, broadly elliptic to oblong-elliptic or very
rarely ovate, rounded at apex, typically with 8 to 20 parallel veins passing down 
through base of blade •............•..•.•.••... 5. 0. oulgatum.

1. Opbioglosswn crotalophoroides Walt. Plant usually small, to 15 cm. tall; rootstocks
about 8 mm. in diameter; common stalks mostly less than 3 cm. long; sterile blades 
orbicular-ovate to ovate, to 35 mm. long and 25 mm wide; fruiting spikes usually on 
short stalks that are to 7 cm. long, thick and abbreviated, sharp at apex, 3-4 mm. in 
diameter; sporangia 3 to 12, partly imbedded in the rachis. 0. pusillum Nutt. In damp 
pastures, moist sandy soil of open pine forests, and on grassy slopes, rare in s.-cen. and 
s.e. Tex. ( Bastrop, Hardin and Harris cos.), found once on top of Enchanted Rock 
( Llano Co.), reported by Reverchon from Newton Co. in the Timber Belt; from cen. 
peninsular Fla. to S.C. and w. to Tex.; also from Mex. to S. A. 

2. Ophioglossum nudicaule L. f. var. tenerum (Prantl) Clausen. Plant mostly small
and inconspicuous, to 12 cm. tall; common stalks mostly less than 1 cm. long; sterile 
blades ovate to elliptic or somewhat oblanceolate, to 15 mm. long and 8 mm. wide; 
fruiting spikes on very slender elongate weak stalks, much exceeding the sterile blades, 
with a sharp tip, to 2 mm. in diameter; sporangia as many as 12 on each side of the 
rachis. On grassy slopes and in wet meadows, damp depressions in pinelands, moist open 
woods, and on the edge of bogs, rare in Hardin Co. in s.e. Tex.; from Fla. and Ga., 
w. to Tex.; also Mex. to Arg., the W. I., Sumatra and the Phil.

3. Ophioglossum petiolatum Hook. ADDER's TONGUE, Plant to 21 cm. tall; common
stalks 2-9 cm. long; sterile blades thin in texture, to 6 cm. long and 1.7 cm. wide; fruiting 
spikes on stalks to 9 cm. long, 1-4 cm. long; sporangia to 1 mm. in diameter. In moist 
meadows, damp grassy places, depressions in old inland or coastal dunes, occasionally in 
moist woodlands and thickets, in Tex. only in Wink Co. in dunes about 10 miles n.e. of 
Kennit, in the Plains Country; in Fla., S.C. and Tex., Mex., the W. I. and n. S. A.; also 
in trop. Afr., Asia and Oceania. 

4. Ophioglossum Engelmannii Prantl. Plant to 25 cm. tall; common stalks to 1 dm.
long; sterile blades mostly elliptic, to 1 dm. long and 35 mm. wide; fruiting spikes on 
slender stalks to 1 dm. long, cylindric, apiculate, to 3 cm. long and 4 mm. in diameter; 
sporangia to about 30 on each side of the rachis. 0. oulgatum f. Engelmannii (Prantl) 
Clute. Usually found in large colonies in thin black soil on limestone barrens or ledges, 
rocky woodland slopes, in cedar brakes or in clayey soil along streams, occasionally 
invading pastures and old fields, generally distributed and rather frequent in the Black
land Prairies, with a few stations in the Timber Belt; from Va. to cen. Fla., w. to s. Ill., 
Kan. and Ariz.; also Mex. 

5. Ophioglossum vulgatum L. Plant often tall and slender, to 35 cm. tall; common
stalks to about 9 cm. long; sterile blades ovate to lanceolate, to 12 cm. long and 5 cm. 
wide; fruiting spikes on slender elongate stalks that are to 17 cm. long, to 4 cm. long 
and 3-5 mm. in diameter, compressed-cylindric apiculate; sporangia to 30 on each side 
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of rachis. In moist open woods, meadows, alluvial woodlands and swamps, rare in 
several cos. in the n. Timber Belt of e. Tex. and in Jefferson Co. in the Coastal Prairies, 
reported (fade Clausen ) from Denton and Harris cos.; from P. E. I. and N. S., s. to 
Fla., w. to Ont., Tex. and (?) Ariz.; also Mex., Alas. and Euras. 

FAM. 7. SCHIZAEACEAE MART. CURLY-GRASS FAMILY 

Tenestrial plants, rigidly erect to climbing, small and inconspicuous to rather large 
and prominent, with short or slender-creeping to ascending rhizomes; fronds erect to 
twining, of diverse forms ; sporophylls borne on the fronds or on specialized fronds; 
sporangia superficial, borne singly or in a double row on narrow specialized leaf segments 
or upon slender ultimate divisions of specialized nonfoliose pinnae, usually obovoid, 
sessile, having a complete articulated annulus at the apex, dehiscing by a longitudinal 
slit, without indusia or with false indusia; prothallia green, flat, simple or somewhat fila
mentous and branched. 

This family comprises four genera with about 160 species that are almost entirely 
confined to tropical regions of both hemispheres. They are rare in temperate regions. 

1. Plants erect; sterile pinnae ovate to lanceolate ... ..... I. Anemia, p. 45. 
I. Plants climbing, twining; sterile and fertile pinnae palmate ......... .. .........•. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. Lygodium, p. 45. 

I. ANEMIA Sw.

About 90 species, mostly in tropical America. 
1. Anemia mexicana Kl. Fronds to 5 dm. tall, from a hairy creeping rhizome; stipe to

3 dm. long; sterile portion of blade deltoid-ovate, pinnate, to 22 cm. long and 15 cm. 
wide; sterile pinnae in 4 to 6 pairs, subcoriaceous, with senulate margins; fertile pinnae 
long-petioled, to 3 dm. long and 5 mm. in diameter, glandular, the pinnules composed of 
densely clustered sporangia. Omithopteris mexicana (Kl.) Underw. On partially sheltered 
limestone ledges and bluffs, wooded rocky slopes, bank of dry ravines, rock walls of 
limestone conglomerate and clay in canyons and gorges, in s. half of the Edwards Plateau, 
with a lone station in Austin Co. in s.e. Blackland Prairies; also Mex. ( s. to Hgo. 
and Mor.). 

2. LYGODIUM Sw. CLIMBING FERN 

Several species that are most abundant in tropical regions of both hemispheres. 
1. Lygodium japonicum ( Thunb.) Sw. Slender twining plants mostly of low woods

and thickets with slender hairy rhizomes; fronds climbing, vinelike, pinnate, often several 
m. in length; sterile pinnae triangular-lanceolate in outline, long-acuminate, to 2 dm. 
long, the ultimate segments ovate to linear-lanceolate; fertile pinnae divided similarly 
to the sterile ones, to I dm. long, the ultimate segments deltoid to flabellate; sporangia 
obovoicl, borne in a double row on the contracted fingerlike revolute segments of the 
ultimate lobes; false indusia membranous, scalelike, hooded, attached to short oblique 
veins. In sandy damp woods, usually along streams and rivers, and along roadside ditches, 
established in several cos. in the s.e. comer of Tex.; nat. of Asia and the Austral. trap., 
but escaped and well-established at several localities from Fla. to N.C., w. to La. and Tex. 

FAM. 8. OSMUNDACEAE R. BR. CINNAMON FERN FAMILY 

Large tenestrial to subaquatic plants of low moist soils and wet places with creeping 
to erect woody rhizomes, rarely arborescent, the roots hard and 6brous; fronds erect
spreading, occasionally as much as 18 dm. or more tall, clustered; stipes scaleless; blades 
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bipinnatifid to bipinnate, rather coarse, uniform to entirely dimorphic or with some of 
the pinnae dimorphic, with the usually forked veins free and extending to the margins 
of the ultimate segments; sporangia in dense paniculate clusters, entirely replacing the 
vegetative tissue of certain pinnae or whole fronds, naked, large, globose, usually short
stalked, longitudinally cleft into two halves, with the ring or annulus few-celled or 
wanting; spores green. 

This family comprises three genera, the following and two Old World genera, that 
include about 20 species. 

I. OSMUNDA L.

Rather coarse plants; fronds in a large crown from a woody rhizome, arranged in two 
circles, the inner circle fertile, erect and developing first, the outer circle sterile and 
spreading; blades wholly spore-bearing or with part of the pinnae spore-bearing either 
near the middle or at the apex, the spore-bearing tissue red or brown; sporangia short
stalked, densely clustered on the ultimate veinlets; spores copious, green. 

About 10 species, mostly in the north temperate regions of both hemisperes. 

1. Sterile blades pinnate-pinnatifid, the ultimate segments entire; fertile fronds separate,
cinnamon-colored at maturity ................... 1. 0. cinnamomea. 

1. Sterile blades bipinnate, the pinnules serrulate; upper pinnae modified for spore
production ................................... 2. 0. regalis var. spectabilis. 

I. Osmunda cinnamomea L. CINNAMON FERN. Fronds several, erect, dimorphic, to
15 dm. tall; stipes irregularly coated with a loose cinnamon-colored tomentum; sterile 
blades lanceolate to oblong-lanceolate, acurninate, to 1 m. long and 35 cm. wide; pinnae 
opposite to subopposite, deeply pinnatifid, with a tuft of tomenturn persisting at the base 
of each pinna; fertile blades succulent, nonfoliose, soon withering. Usually in moist or 
wet soil of swamps, marshes, on open or wooded seepage slopes, along streams, on the 
edge of lakes and bogs and occasionally on wet ledges, rather generally distributed in 
the Timber Belt, s. to Orange Co. in the Coastal Prairies, w. to Gonzales, Lee and Milam 
cos. in the Blackland Prairies, with a lone station in Uvalde Co. on the Edwards Plateau; 
throughout e. N. A. from Nfl.d. to Minn., s. to cen. Fla. and N. M. 

2. Osmunda regalis L. var. spectabilis ( Willd.) Gray. ROYAL FERN. Fronds clustered,
to 18 dm. tall; stipes slender, glabrous; blades broadly elliptic to oblong-ovate, with the 
lower 2 to 6 pairs of pinnae sterile, the upper pinnae transformed into fertile ones. In 
swamps, marshes, moist woods, depressions in savannahs and prairies, on stream banks 
and seepage slopes, and in or on the edge of lakes, generally distributed and common in 
the Timber Belt, s. and s.w. to Jefferson and Victoria cos. on the Coastal Prairies, w. to 
Travis Co. in the Blackland Prairies adj. to the Edwards Plateau; from Nfl.d. to Sask., 
s. to Fla. and Tex.; also Berm., the W. I., Mex., C. A. and S. A.

FAM. 9. MARSILEACEAE R. BR. PEPPERWORT FAMILY 

Plants herbaceous, rooting in mud, creeping, often partly submerged, rarely floating, 
with slender branched rhizomes; leaves erect or floating, distichous, more or less remote, 
fiUorm or w:th long-petiolate 2- to 4-foliate blades; leaflets ( when present ) of a cuneate 
type, with close dichotomous venation; sporocarps hard, bony, globose to ellipsoid, pilose 
or essentially glabrous, pedunculate, one to several borne on the rhizome near the base 
of the petiole or upon the petiole; sori solitary within the compartments, each producing 
both megaspores and microspores; megaspores germinate into prothallia that bear mostly 
archegonia; microspores germinate into prothallia that bear antheridia. 

This family comprises three genera containing more than 70 species that are found 
chie8y in the Old World. 

1. Leaf blade 4-foliolate ............................. I. Marsilea, p. 47. 
1. Leaves filiform •..•.....•................•....... 2. Pilularia, p. 48. 
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I. MARSILEA L. w ATER CLOVER 

Small plants forming dense colonies; leaves long-petiolate, with cruciform ( 4-folinte) 
blades; sporocarps subglobose to e1lipsoid, mostly with 2 teeth near the base, splitting 
into 2 valves at maturity and emitting numerous sori on a gelatinous receptacle; sori 
including both megasporangia and microsporangia. 

About 60 species of wide distribution, mainly in the Old World. 
1. Sporocarps several on a special branch or from a common peduncle ( 2)
1. Sporocarps solitary, with paleaceous hairs or naked; leaves and petioles naked or

sparsely pubescent ( 3) 
2 ( 1). Leaflets and petioles with Jong loose hairs, without colored stripes; sporocarps 

densely covered with reddish hairs that are to 3 mm. Jong .................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 1. NI. 111acropoda. 

2. Leaflets and petioles essentially glabrous, usually developing ( with age) reddish
brown stripes on the lower surface; sporocarps losing ( with age) its light-brown 
hairs ................... , .................... 2. M. mexicana. 

3(1 ). Leaflets narrowly and obliquely cuneate, usually irregu]ar1y toothed or crenulate 
at the apex .................................. 5. M. tenuif olia. 

3. Leaflets flabellate to broadly cuneate, with entire or undulate-crenulate margins ( 4)
4( 3 ). Rhizome without conspicuous fascicled branches; pedunde usually very short,

often scarcely as long as the sporocarp, usual1y free from the petiole or attached 
at its very base; sporocarp with rather long coarse reddish hairs ............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. A1. mucronata. 

4. Rhizome producing fascicled branches that are paleaceous at their tips; peduncle
about twice the length of the sporocarp or more, usually attached above the base 
of the petiole; sporocarp sparsely provided with short coarse hairs ........... . 
. . . . . . . . . . . . . . . . . . • . . . . . • • . . . . . . . . . . . . . • . . . . . 4. AJ. uncinata. 

I. Marsilea macropoda A. Br. Plants robust, to 25 cm. tall, forming large mats;
leaflets broadly cuneate, to 5 cm. long and 2 cm. wide; sporocarps 2 to 6 on erect or. 
ascending branched peduncles that are 2-3 cm. long, obliquely obovate, 6-8 mm. long, 
5-6 mm. in diameter. In mud or sandy soil and water of swamps, marshes, woodland
bogs, ditches, streams, and on the edge of ponds and lakes, apparently endemic to Tex.
where it is widespread and rather frequent in the Rio Grande Plains, n. and e. to Jackson
Co. in the Coastal Prairies, Travis Co. in the B]ackland Prairies, and in the cos. bordering
the Edwards Plateau.

2. Marsilea mexicann A. Br. Plants to 2 dm. tall; leaflets broadly cuneiform to obovate
Habellate, 1-1.5 cm. long, typically marked with reddish-browi:i stripes ( or glands?) 
parallel with the veins on the lower surface; sporocarps densely clustered on special 
branchlets, these bearing also slender terete rigid rootlike structures, obovoid to ellipsoid, 
about 4 mm. long, dark-colored. In shallow water or on mud flats of pools and ponds in 
Aransas Co. on the Tex. coast; from Tex. and Mex., s. to Hond. 
· 3. Marsilea mucronata A. Br. Plants to 2 dm. tal1; leaflets obovate to spatu1ate, trun
cated to rounded at the entire or toothed apex, to 15 mm. long, about as wide as long;
sporocarps oval to ellipsoid, to 18 mm. Ion!?, 3-6 mm. in diameter. M. vestita of auth.
Usually in black waxy mud alont?: streams and rivers, in and about ponds, in silt of lakPs,
and in ditches or depressions such as old buffalo wallows in prairies th .. t are periodical1y
inundated, the most widespread Marsilea in Tex., occurring in every section but the
Timber Belt, most frequent and abundant in the Blackland Prairies and on the Edwards
Plateau; from s. Sask. and Alta., s. to Tex., N. M., Ariz. and Coah. e. to Fla.

4. Marsilea uncinata A. Br. Plants to 2 dm. tall; rhizomes producing fascicled branches
that are paleaceous at their tips; leaflets obovate to broadly ffabellate, to 3 cm. long and 
wide; sporocarps subglobose to eUipsoid, 4-8 mm. long, 3-6 mm. in diameter, more or 
less covered with short reddish hair. In or on the edge of permanent ponds. along spring 
branches and in shallow water of brooks, ditches and bayous, rather genera11y distributed 
but uncommon in the Blackland Prairies and in several isolated localities in every section 
of Tex. except the Timber Belt; apparently confined to Tex. and La. 
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5, Marsilea tenuifolia Kunze. Plants slender, 5-1 7 cm. tall; leaflets narrowly cuneate, 
truncate and usually irregularly toothed at apex, more oi' less falcate, to 25 mm. long, 
2-8 mm. wide; sporocarps on short slender peduncles, 5-8 mm. long, 4-5 mm. in 
diameter. M. vestita var. tenuifolia (Engelm.) Underw. & Cook. On the edge of lakes, 
in shallow beds of creeks, and in periodically inundated depressions, especially in old 
buffalo wallows, rare on the Edwards Plateau, in Travis Co. in the Blackland Prairies 
and in the s. part of the Plains Country; apparently confined to Tex. and Okla. 

2. PILULARIA L. Pn.LWORT 

Six widely distributed species. 
1. Pilularia americana A. Br. AMERICAN PILLWORT. Very small inconspicuous plants of

muddy situations, with slender wide-creeping rhizomes bearing at the nodes one to 
several leaves, forming dense mats; leaves setiform, solitary or sometimes several together 
from the nodes, glabrous, 2-6 cm. long, rarely to 1 dm. long; sporocarps produced just 
below surface of ground, axillary, pedunculate, globose, brownish-yellow, 2-3 mm. in 
diameter. In shallow temporary muddy pools on rock Bats and depressions in clayey 
prairies, only in Burnet Co. on the Edwards Plateau; from s. Calif. to Ore., also isolated 
in s.-cen. Kan., w.-cen. Okla., w. Ark. and cen. Ga. 

FAM. IO. SALVINIACEAE DuM. SALVINIA FAMILY 

Plants minute or small, aquatic, free-floating or on mud, with a branched rhizome 
bearing simple roots ( Azolla) or essentially stemless with some of the leaves modified 
as roots ( Salvinia); leaves 2-ranked or in whorls, opposite or alternate, simple or lobulate; 
sporocarps soft, thin-walled, home singly or two or more on a common stalk at the base 
of the leaves, I-celled, with a central often branched receptacle, unisexual, bearing either 
megasporangia containing a solitary megaspore or microsporangia containing numerous 
minute microsporangia; massulae within macrosporangia bearing septate or non-septate 
glochidia with barbed tips; megaspores gem1inate into prothallia bearing archegonia; 
microspores germinate into prothallia bearing antheridia. 

This family comprises 2 genera of wide distribution-Safoinia and Azolla with about 
16 species. 

I. AZOLLA LAM. WATER FERN 

Minute reddish or green free-floating plants, occasionally on mud, mostly densely 
matted and resembling some species of liverworts, with the stems pinnately branched 
and concealed by roots and imbricating leaves; leaves distichous, 2-lobed, with the upper 
lobe floating and the lower lobe submersed; sporocarps borne in one or two pairs on 
the lower leaf lobe. 

This genus consists of about 6 species of wide distribution. 
1. G!ochidia not septate; plants to 1 cm. in diameter; leaves about 0.5 mm. long, not

closely imbricate ..............••........•..... 1. A. caroUnlana.
1. Glochidia many-septate; plants usually more than 1 cm. in diameter; leaves 0.7 mm.

long or more, closely imbricate ................. . 2. A. nunkana. 
1. Azolla caroliniana Willd. Plants forming Boating mats to 3 cm. across; leaves

minute, deeply bilobed, imbricate, mostly with hyaline margins, to 0.9 mm. long and 
0.6 mm. wide, the upper emersed lobes oval or suborbicular-quadrate, deep-green to 
purplish-red, somewhat convex, hollow, provided with numerous 2-celled hairs, the lower 
submersed lobes glabrous, larger and paler than the upper lobes. On still water of 
swamps, ponds, lakes and in slow-moving water of streams and resting on mud, up to 
5,500 ft. alt., sporadically distributed from Wood Co. in the n.e. Timber Belt, s. to 
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Orange Co. on the Coastal Prairies and Cameron Co. in the Rio Grande Plains, w. to 
Jeff Davis and Presidio cos. in the Trans-Pecos; from Fla. w. to Tex., n. to N.C., 0. and 
Alas.; also the W. I. and Mex. to Patagonia. 

2. Azolla mexicana Presl. Plants similar to A. caroliniana but with larger leaves;
leaves tinged with purplish-cerise, papillose, with narrow hyaline cellular-papillose 
margins, the lower lobe usually much larger than the upper lobe. Floating on surface 
of lakes and ponds and in quiet waters of streams and irrigation canals in the Rio Grande 
Valley of s. Tex.; from s. Tex. and Mex., s. to n. S. A., n. to Ut., B.C., Wisc. and Ill. 

FAM. 11. POLYPODIACEAE S. F. GRAY 

TRUE FERN FAMILY 

Usually large terrestrial or epiphytic plants of diverse habits with short or elongate 
creeping to suberect rhizomes; fronds clustered or remote, pendent to erect-spreading, 
commonly stalked, occasionally dimorphic; blades simple to much, decompounded and 
variously dissected, with the veins simple to mostly forked, free or united and fanning 
areoles with or without included veinlets; sporangia long-stalked, provided with an 
incomplete vertical annulus and opening transversely, borne either upon the veins on 
the lower surf ace or near the margins of ordinary leaf blades in lines or clusters ( sori), 
occasionally borne on wholly fertile fronds or on partially sterile blades; sori naked or 
covered by a membrane (indusium) that develops from either the vein or modified leaf
margin; prothallia green. 

This family, that includes about 50 genera and several thousand species, is by far the 
largest family of fems in that it includes more than two thirds of the living ferns. They 
are found throughout the world from arctic to tropical regions in dense rain forests 
to desert areas. 

1. Blades simple, pinnatifid or once-pinnate; pinnae or primary divisions entire, toothed
or pinnati6d ( 2) 

1. Blades twice-pinnate or more dissected ( 20)

2 ( 1). Blades simple ............ .................... 12. Polypodium, p. 62. 
2. Blades not simple ( 3)
3 ( 2). Primary divisions or pinnae with the margins entire, undulate, irregularly toothed

or incised, never distinctly pinnatifid ( 4) 
3. Primary divisions or pinnae distinctly pinnatifid ( 13)

4 ( 3). Sterile or leafy blades deeply pinnatifid, with greater portion of the rachis winged
(5) 

4. Blades distinctly pinnate ( 7)
5 ( 4). Plants epiphytic or on rocks; fronds all alike ...... 12. Polypodium, p. 62. 
5. Plants terrestrial in low wet places; fronds dimorphic ( 6)
6( 5). Primary segments with entire to undulate margins; sterile blades with the pinnae

commonly opposite or essentially so; sporophylls with the divisions closely rolled 
together, beadlike . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. Onoclea, p. 61. 

6. Primary segments with serrulate margins; sterile blades with the pinnae commonly
alternate; sporophylls with the divisions narrowly linear .................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11. Lorinseria, p. 62. 

7 ( 4). Sori submarginal; indusia formed in part by the somewhat modified leaf margins 
(8) 

7. Sori dorsal; indusia not formed by the leaf margins ( 9)
8(7). Fronds densely pubescent or scaly (or both), sometimes yellow- or white-farinose

beneath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. Notholaena, p. 58. 
8. Fronds not densely pubescent or scaly beneath . . . . . . . 6. Pellaea, p. 53. 
9(7). Sori linear to oblong-elliptic, never orbicular ..... 13. Asplenium, p. 63. 
9. Sori reniform to orbicular ( 10)
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10 ( 9). Sori in a single row on either side of the midrib; veins all free ( 11) 
10. Sori in two rows or more; veins free or sometimes anastomosing ( 12)
11 ( 10). Pinnae with bristly teeth on the margins, the fertile pinnae much reduced;

indusia orbicular .............................. 19. Polystichum, p. 66. 
11. Pinnae without bristly teeth on the margins; fertile pinnae subequal to the sterile

ones; indusia reniform-orbicular ................. 20. Nephrolepis, p. 67. 
12 ( 10). Blades pinnately lobed; pinnae with spinulose-toothed margins; veins usually free 

............................................. 17. Phaneroplilebia, p. 66. 
12. Blades irregularly several-lobed; pinnae with smooth sinuate margins; veins anasto-

mosing to form areoles ........................ 18. Tectaria, p. 66. 
13 ( 3). Blades pentagonal, waxy beneath or densely hispid-pubescent ( 14) 
13. Blades not pentagonal, glabrous to laxly pubescent ( 15)
14( 13 ). Blades densely hispid-pubescent ............... 5. Bommeria, p. 53. 
14. Blades white- or yellow-waxy beneath, otherwise glabrous ..................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. Notholaena, p. 58. 
15 ( 13). Sori submarginal; indusia formed in part by the somewhat modified leaf margins 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. Pteris, p. 52. 
15. Sari dorsal; indusia not formed by the leaf margins ( 16)
16(15). Sori orbicular to reniform-orbicular (17)
16. Sori linear to elliptic, never orbicular ( 19)
17 ( 16). Plants rather small, mostly less than 4 dm. tall; lowermost pinnules pinnatifid

with the lobes toothed; indusia inferior, cuplike, cleft into narrow or broad seg-
ments with age ............................... 15. Woodsia, p. 64. 

17. Plants usually large, mostly more than 5 dm. tall; pinnules coarsely toothed at most,
never pinnatifid; indusia ( when present) superior, reniform-orbicular, with a nar
row sinus ( 18) 

18(17). Acicular, unicellular hairs present on the costae above; segments of the fronds 
ciliate; stipe bundles 2, these united below the base of the blade; rhizome scales 
ciliate ( sometimes sparingly so); rhizomes slender, mostly creeping; fronds mem-
branous, mostly deciduous; veins reaching the margin ..................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21. Thelypteris, p. 67. 

18. Acicular hairs absent on the costae above; segments of the fronds not ciliate; stipe
bundles 3 to 7, free to above the base of the blade; rhizome scales not ciliate, 
sometimes toothed; rhizomes massive, short-creeping to erect; fronds herbaceous 
to coriaceous, sometimes evergreen; veins ending short of the margin in elongate 
hydathodes ................................... 22. Dryopteris, p. 68. 

19 (16). Sori parallel to and contiguous to the midrib of the laaf segments on specialized 
veins ........................................ 10. W oodwardia, p. 61. 

19. Sori borne obliquely to and away from the midrib of the leaf segments on ordinary
veins ........................................ 14. Athyrium, p. 64. 

20 ( l). Sori submarginal or essentially marginal; indusia usually formed in part by the 
somewhat modified leaf margins ( 21) 

20. Sori dorsal; indusia not formed by the leaf margins ( 26)
21 ( 20). Sori globular, cup-shaped and somewhat bivalvate ....................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. Dennstaedtia, p. 51. 
21. Sori neither globular nor valvate ( 22)
22 ( 21). Plants mostly large and coarse; rhizome hairy, not scaly; stipe ( above base) and

rachises stramineous; blades ternately divided; sporangia borne on a continuous 
veinlike receptacle connecting the apices of the veins ....................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 2. Pteridium, p. 51. 

22. Plants mostly small and delicate; rhizome scaly, sometimes also hairy; stipes and
rachises varying from stramineous to reddish-purple or blackish; sporangia borne 
at or near the apices of unconnected veins ( 23) 

r-
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23(22). Sori home on the under surface of the recurved portion of the ultimate segments; 
blades with only the apical margin of the ultimate segments recurved ........ . 
. . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. Adiantum, p. 52. 

23. Sori not borne on the under surface of a recurved marginal lobule but on the leaf
surface under a recurved marginal lobule ( when this is present) ( 24) 

24( 23). Margin usually strongly modified and reflexed, elongate and continuous; pinnae 
scaleless, mostly glabrous, sometimes white-waxy beneath; rhizomes multicipital 
or creeping . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. Pellaea, p. 53. 

24. Margin reflexed or not, mostly interrupted ( 25)

25(24). Vein ends thickened; margin mostly reflexed, sometimes modified; rhizomes
multicipital or creeping; pinnae glabrous or mostly hairy or scaly, not waxy ..... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. Cheilanthes, p. 55. 

25. Vein ends thickened or not; margin not or scarcely reflexed, not modified; rhizomes
multicipital; pinnae scaly, hairy, or mostly white- or yellow-waxy ............. . 
• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . 8. Notholaena, p. 58. 

26 ( 20). Sari linear-elliptic; indusia curved and crescentiform ..................... . 
. . . . . . . • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14. Athyrium, p. 64. 

26. Sari round; indusia not curved or crescentiform ( 27)

27 ( 26). Plants rather large, usually more than 5 dm. tall; indusia superior, reniform
orbicular, attached at the sinus ( 28) 

27. Plants small, mostly less than 4 dm. tall; indusia not as above (29)

28( 27). Acicular, unicellular hairs present on the costae above; segments of the fronds
ciliate; stipe bundles 2, these united below the base of the blade; rhizome scales 
ciliate ( sometimes sparingly so); rhizomes slender, mostly creeping; fronds mem-
branous, mostly deciduous; veins reaching the margin ..................... . 
. . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21. Thelypteris, p. 67. 

28. Acicular hairs absent on the costae above; segments of the fronds not ciliate; stipe
bundles 3 to 7, free to above the base of the blade; rhizome scales not ciliate, 
sometimes toothed; rhizomes massive, short-creeping to erect; fronds herbaceous 
to coriaceous, sometimes evergreen; veins ending short of the margin in elongate 
hydathodes ................................... 22. Dryopteris, p. 68. 

29 ( 27). Blades thick-membranous, broadest above the middle; indusia inferior, cuplike, 
cleft into narrow or broad segments with age ...... 15. W oodsia, p. 64. 

29. Blades thin-herbaceous, broadest below the middle or at the base; indusia attached by
one side at the base, hoodlike .................. 16. Cystopteris, p. 65. 

l. DENNSTAEDTIA BERNH. HAY-SCENTED FERN 

About 70 species, mainly in tropical regions. 

1. Dennstaedtia globulifera (Pair.) Hieron. Usually large plants with slender wide
creeping rhizomes; fronds not joined to the rhizome, more or less clustered to somewhat 
distant, erect or arching, devoid of scales; stipes rather stout, to 1 m. long, bright
yellowish-brown, lustrous; blade ample, thick-membranous, deltoid-lanceolate, 1-3 m. 
long and broad, coarsely tripinnate; ultimate segments toothed; veins free, simple or 
branched; sori numerous, marginal, solitary, terminal on the free veinlets; indusia 
cupiike or pouchlike, formed in part by a more or less modified recurved segment of the 
leaf margin. Rare in caves of Val Verde Co.; from s.w. Tex., s. through Mex., C. A. and 
the W. I. to n. S. A. 

This primarily tropical fern, the largest species in our region, is well-established in the 
protective environment of caves or "sinks" north of Comstock. 

2. PTERIDIUM ScoP. BRACKEN 

Coarse plants with slender woody subterranean branching rhizomes, often forming 
large colonies; fronds erect-ascending, spreading, borne singly; stipes stout, partly woody, 
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continuous with the rhizome; blades ternately divided, broadly triangular, rigidly 
herbaceous to coriaceous, the ultimate segments with entire margins, with the veins free 
and mostly forked ; sori linear, marginal, continuous; indusia double, continuous, the 
outer one formed by the reflexed membranous margin of the ultimate segments, the 
minute inner one delicate and nearly concealed by the numerous sporangia. 

One world-wide species represented by several geographic varieties. 
1. Indusia glabrous; ultimate segments glabrous beneath or only slightly pubescent on

part of the segment; east Texas .. . ... . .. ... . .... 1. P. aquilinum var. 
pseudocaudatum. 

1. lndusia ciliate or pubescent on the outer surface, or both; ultimate segments densely
or sparsely pubescent beneath; Trans- Pecos ... ... . 1. P. aquilinum var. 

pubescens. 

I. Pteridium aquilinum ( L.) Kuhn var. pseudocaudatum (Clute ) Heller. Fronds to
about 2 m. tall; stipes dark-purple-brown at the base to stramineous above; blades nearly 
or quite glabrous, about 5 dm. long, the 3 main divisions usually bipinnate; terminal 
pinnules long-produced, 7 to 15 ( averaging 9) times as long as broad. Pteris aquilina 
var. pseudocaudata Clute, Pteridium latiusculum pseudocaudatum (Clute ) Maxon. In 
dry woodlands and thickets in the Timber Belt of e. Tex. and in the s. half of the Black
land Prairies, s.w. to Wilson Co.; from Fla. to Tex., n. to Mass., Ind., Mo. and Okla. 

Var. pubescens Underw. Plant similar to var. pseudocaudatum but with the blades 
mually densely pubescent to sericeous-tomentose on lower surface; longest entire segment 
or entire part of segment 3 to 5 ( averaging 4) times as long as broad. Rocky open-wooded 
slopes of high mts. in Jeff Davis Co. in Trans-Pecos Tex., over 7,000 ft. alt.; from several 
isolated localities in Que., Ont., and Mich. to S.D., Alas., B.C. and w. U. S., s. to 
Tex. and Mex. 

3. PTERIS L. BRAKE 

About 250 species that are mostly found in tropical and subtropical regions of both 
hemispheres. 

1. Pteris multifida Pair. HucuENOT-FERN. Fronds clustered, usually drooping, 1-6 dm.
long; stipes slender, sulcate, lustrous, to 28 cm. long; blades ovate to ovate-elliptic in 
outline, to 35 cm. long, pedately divided; ultimate segments linear-lanceolate and serrate 
along the sterile margins, 4-7 mm. wide, with the veins free and simple or forked; sori 
linear, marginal, mostly not continuing to the extreme base and apex of the pinnae; 
indusia single, linear, membranous, formed by the modified reflexed margins of the seg
ments. Pycnodoria multtfida (Pair.) Small. Naturalized in e. Tex. and in the Rio Grande 
Valley, commonly on masonry; believed to be a nat. of China but cult. tliroughout the 
world, occurring as an escape in the U. S. from Fla. to N. C. and Tex. 

4. ADIANTUM L. MAIDENHAIR FERN 

Delicate terrestrial or rock-inhabiting plants of moist wooded slopes, ravines and 
stream banks, with slender creeping to short and ascending scaly rhizomes; fronds 
suberect to pendent, distichous or in several ranks; stipes slender, strong, usually blackish 
and lustrous, glabrous or rarely pubescent, scaly at base only; blades pedately or pin
nately decompound, variously dissected, rarely simple; ultimate segments oblique, 
petiolate or subsessile, articulate and deciduous in some species, membranous to sub
coriaceous, mostly �abrous, with the veins free and forking or rarely anastomosing; sori 
borne along or rare1y between the ends of the ultimate veins, appearing marginal on the 
back of the reflexed apex of the lobules of the pinnules or ultimate segments; indusia 
formed in part by the reflexed margins of the lobules. 

About 200 species, mainly in tropical America. Many species are cultivated. 
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1. Fronds smooth; ultimate segments obovate-cuneate or rhombic, usually prominently
incised ...................................... 1. A. Capillus-Veneris. 

1. Fronds pilose with whitish hairs; ultimate segments suborbicu1ar, not prominently
incised ........................................ 2. A. tricholepis. 

I. Adinntum Capillus-Vencris L. CULANTRILLO. Rhizome slender, creeping; fronds
numerous, clustered or scattered along rhizome, to 7 dm. long, laxly ascending or 
pendulous; blades broadly ovate to lanceolate, to 4 dm. long and 35 cm. wide. A.

modestum Underw., A. tricholepis f. glabrum Clute. Limestone rocks, ledges and cliffs, 
especially along streams and about pools in canyons and ravines, frequent on the 
Edwards Plateau and in the Trans -Pecos, e. to Harris Co. on the Coastal Plain and 
s.w. to Zavala Co. in the Rio Grande Plains, with a few stations in the Blackland Prairies 
and n.-cen. Plains Country; from Va., s. to Fla., w. to Ky., Tenn., Mo., Ariz. and Mex. 
to n. S. A.; also Euras. 

2. Adiantum tricholepis Fee. lIAmY MAIDENHAIR FERN. Rhizome short, stout; fronds
several, cespitose, erect-recurved to pendulous, to 7 dm. long; blades oval to ovate, to 
4 dm. long and 35 cm. wide. On moist limestone cliffs along wooded streams on the 
Edwards Plateau; uncommon in Tex., Mex. and Guat. 

5. BOMMERIA FoURN.

A small genus of 4 species that occur from Texas to California southward to Guatemala. 
I. Bommeria hispida (Mett.) Underw. lIAmY BoMMERIA. Small terrestrial or saxicolous

fem with slender wide-creeping scaly rhizomes; fronds erect, usually 10-15 cm. tall, 
rarely more; stipes slender, much longer than the blades, light-brown, hairy and sparingly 
scaly; blades deltoid, pentagonal, pinnati6d to tripinnatifid, the main rachis winged 
throughout, herbaceous to coriaceous, hispid on upper surface, hispid and rusty-tomentose 
on lower surface, to 10.5 cm. Jong and wide, with the veins free and forked or anasto
mosing; sporangia following the veins throughout, naked or rarely protected by the 
reflexed margins of the segments. Gymnogramma hispida Mett., Gymnopteris hispida 
( Mett.) U nderw. Crevices of bluffs, on steep rocky slopes and flat rocks, in mts. of 
Trans-Pecos Tex.; from w. Tex. to Ariz. and Dgo. 

6. PELLAEA LINK CLIFF BRAKE 

Rather small or occasionally large rigid rock-inhabiting plants with slender long
creeping to short stout multicipital rhizomes; fronds erect to recurved; stipes and rachis 
slender, wiry, pale-brown or tan-colored to purplish-black, often shiny; blades 1- to 
4-pinnate, the segments jointed and deciduous, with the free veins forked; sori intra
marginal, terminal on the veins, elongate, at length contiguous laterally to form a
marginal line, protected by the reflexed margins of the fertile segments, the margin often
modified as a thin or membranous tissue.

About 80 species that are widespread but most abundant in tropical and sub
tropical regions. 

I. Blades linear-oblong to oblong-lanceolate, pinnate-pinnati.fid ( trifoliate ) or if bi
pinnate below with the 2 to 3 pairs of pinnules distinctly mucronate ( 2 )

1. Blades triangular-ovate to broadly oblong or lanceolate, bipinnate to tripinnate or if
simply pinnate with the pinnules nonmucronate ( 3 )  

2( 1 ). Stipe dark-castaneous to ebeneous; pinnae all trifoliate; midvein of segments 
noticeably light-brown beneath .................. 3. P. ternifolia var. ternifolia. 

2. Stipe purplish-brown; lowermost pinnae usually pinnate; midvein of segments be
neath not apparent ..........•................ 3. P. ternifolia var. 

Wrightiana. 



54 Polypodiaceae (True Fern Family) 

3( 1 ). Pinnules or ultimate segments sharply long-mucronate .................... . 
• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. P. longi1nucronata. 

3. Pinnules or ultimate segments not sharply long-mucronate ( 4 )

4 ( 3). Rach is es uniformly fractiflex throughout ......... 6. P. ovata. 
4. Rachises not fractiflex, at most slightly flexuous ( 5 )

5 (  4 ). Rhizome slender, widely creeping, about 1.5 mm. in diameter; rachises of pinnae
densely hispidulous ............................ 7. P. intermedia. 

5. Rhizome stout, usually multicipital, not widely creeping; rachises of pinnae glabrous
to pubescent ( 6 )  

6 ( 5 ). Pinnules or ultimate segments ovate to suborbicular, deeply cordate to sub-
sagittate at base .............................. 5. P. sagittata var. cordata. 

8. Pinnules or ultimate segments elliptic to linear-lanceolate or rarely ovate, broadly
cuneate to truncate or rarely shallowly subcordate at base ( 7 )  

7 ( 6 ). Stipe reddish-brown, glabrous to very sparsely pubescent with long flaccid 
articulate hairs; blade bluish-green .... ........ ... 1. P. glabella. 

7. Stipe dark-purple to blackish, provided with appressed crisp hairs; blade dull-green
to grayish-green ......... ................ ..... 2. P. atropurpurea. 

1. Pellaea glabella Kuhn. SMOOTH CLIFF BRAKE. Fronds clustered, to 3 chn. tall; blades
oblong to lanceolate, to 9 cm. long, usually less than 5 cm. wide, pinnate to bipinnate 
( at least below ). In crevices and on ledges of limestone or calcareous sandstone, in 

exposed situations, found only along John Rey Creek in Potter Co. in the n. Plains 
Country; from Que. to B. C., s. through N. E. to Va., Tenn., Ark., Okla., n.w. Tex. 
and Colo. 

2. Pellaea atropurpurea ( L.) Link. PURPLE CLIFF DRAKE. Fronds clustered, erect
spreading, to 45 cm. tall; blades deltoid-ovate to oblong or lanceolate, to 3 dm. long 
and 2 dm. wide, simply pinnate to bipinnate below; pinnae oblong to lanceolate. On 
rock ledges, among rocks, on cliffs, canyon walls, banks and talus slopes of limerock, and 
in open rocky woods, usually in partial shade, up to 6,500 ft. alt., represented throughout 
the state but most abundant on the Edwards Plateau and in the Trans-Pecos, rarest on 
the Coastal Prairies where rock outcrops are practically unknown; from Vt. and Ont. 
w. to S. D., s. to Fla. and s.w. through Tex., N. M., Ariz. and Mex. to Guat.

3. Pellaea ternifolia ( Cav.) Link var. ternifolia. Fronds clustered, to 45 cm. tall;
blades narrowly oblong-lanceolate to linear-lanceolate, to 3 dm. long and 7 cm. wide, 
pinnate-pinnatiRd ( at least below ). Among rubble of shaded talm slopes and on ledges 
of igneous rock, usually in the protection of boulders and shrubs, up to 7,500 ft. alt., 
rare in the Trans-Pecos; from w. Tex., s. through Mex. and C. A. to Peru, Arg. and n. 
Chile; also Hisp. and H. I. 

Var. Wrigbtiana (Hook. ) A. Tryon. Fronds clustered, to 3 dm. tall; blades linear
oblong to lanceolate, to 25 cm. long and 3 cm. wide, pinnate-pinnatifid to bipinnate 
below. P. Wrightiana Hook. In crevices of ledges, shelter of boulders and on rocky 
ridges, on igneous rocks and sandstone, usually in exposed situations, up to 7,500 ft. alt., 
most frequent and widespread in s. and e. Edwards Plateau and in the s.w. Trans-Pecos, 
less common and s. to Mctvlullen Co. in the Rio Grande Plains, n. to Palo Pinto Co. in 
the Cross Timbers, and e. to Washington Co., Blackland Prairies, and Tyler Co. in 
the Timber Belt; from e. Tex. and s.w. Okla. through Ariz. and n. 1\-lex. to Baja Calif. 

4. Pcllaea Iongimucronata Hook. Fronds clustered, to 45 cm. tall; blades triangular
ovate to narrowly triangular-lanceolate, to 25 cm. long and 12 cm. wide below middle, 
bipinnate to occasionally tripinnate below. On and about granite boulders and in crevices 
of cliffs, up to 5,200 ft. alt., rare and of local occurrence in the Trans-Pecos and w. 
Edwards Plateau; from w. Tex. to Colo., Ariz. and Nev.; also n. Mex. 

5. Pellaea sagittata var. cordata ( Cav.) A. Tryon. Fronds approximate, erect or
erect-arcuate, to 6 dm. tall; blades ovate-oblo11g, bipinnate to rarely tripinnate below. 
P. cardiomorpha Weath., P. cordata ( Cav.) Sm. In shallow cavernous places in cliffs,
on wet bluffs, in crevices on ledges of canyon walls and in rubble of talus slopes, up to 
8,000 ft. alt., rare and of local occurrence in Trans-Pecos Tex., s. to cen. Mex.

6. Pellaea ovata ( Desv.) Weath. Fronds approximate on slender rhizomes, to 1 m. or
more tall; blades oblong, lax, to 7 elm. long and 15 cm. wide, divaricately bipinnate to 

.. 
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tripinnate. Pteris -flexuosa Kaulf ., Pellaea -flexuosa ( Kaulf.) Link. On dry ledges and talus 
slopes of limestone, calcareous rocks or granite, on or at the base of cliffs, and in rich 
soil in open rocky woodlands, in exposed or partially sheltered situations, up to 5,200 
ft. alt., rather widespread and frequent in the s. and e. parts of the Edwards Plateau, 
w. to Brewster Co. in the Trans-Pecos, n. to Palo Pinto Co., with an isolated ( possibly
cult.) station in Chambers Co. in the Coastal Prairies; from Tex. to N. M., through
e. Mex. to C. A. and S. A.

7. Pellaea intermedia Mett. Fronds distant on widely creeping slender rhizomes, to 4
dtn. tall; blades broadly triangular-ovate to ovate-1anceolate or triangular-lanceolate, to 
25 cm. long and 2 dm. wide, bipinnate to trip innate. Incl. f. pubescens ( Mett.) Broun 
and var. pubescens Mett. On dry rocky slopes and ledges, cap rock, cliffs and about 
boulders of limestone and igneous rocks, up to 7,000 ft. alt., rather frequent and generally 
distributed in the Trans-Pecos, with outlying stations in Val Verde Co. on the Edwards 
Plateau and Upton Co. in  the extreme s. Plains Country; from s.w. Tex. to n. Mex. 

7. CHEILANTHES Sw. LIPFER.i.� 

Small evergreen plants with scaly short to wide-creeping multicipital rhizomes, usually 
found on rocks exposed to intense sunlight; fronds uniform, rigidly erect-spreading, mostly 
tomentose to glandular-pubescent or paleaceous; stipes wiry, blackish to reddish-brown 
or stramineous; blades pinnate to bipinnate-pinnatifid or more decompounded, often finely 
divided, with the veins free and thickened at the tips; sari borne at the thickened tips of 
the veins, marginal, roundish and distinct or narrowly confluent; indusia formed by the 
thin reflexed margin of the ultimate segments. 

About 125 species widespread in temperate and tropical regions. 
1. Blade broadly triangular to triangular-1anceolate or triangular-pentagonal ( 2 )
1. Blade ovate to elliptic- or linear-lanceolate ( 5)
2( 1 ). Rhizome slender, widely creeping ............... 12. C. lendigera. 
2. Rhizome short, stout ( 3 )
3 ( 2 ). Frond essentially glabrous or glabrescent; stipe blackish or dark-purplish brown .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11. C. aemula. 
3. Frond glandular-pubescent or hispid ( 4 )
4( 3 ). Stipe reddish-purple to purplish-brown, glandular-hirsute with brownish or

yellowish capitate hairs . . . . . . . . . . . . . . . . . . . . . . . . 1. C. Kaulfussii. 
4. Stipe stramineous, hispid with whitish hairs . . . . . . . . . 2. C. leucopoda. 

5 (1 ) . Rhizome slender, widely creeping ( 6) 
5. Rhizome stout, decumbent to suberect or shortly creeping ( 10 )

6( 5 ). Pinnae scaleless ( 7 )
6. Pinnae conspicuously scaly ( 8 )
7 ( 6). Stipe and rachis terete, densely arachnoid-vil1ous beneath .............• , .... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12. C. lendigera. 
7. Stipe and rachis deeply channeled on the upper side, essentially glabrous ........ . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • 9. C. Wrightii. 

8(6). Ultimate segments hairy throughout; the larger scales of blade shortly ciliate at 
the base ..................................... 13. C. Lindheimeri. 

8. Ultimate segments glabrous above, essentially devoid of hairs throughout ( 9 )
9( 8 ). Scales of blade not ciliate, inconspicuously dentate .15. C. Fendleri.
9. Scales of blar:Ie long-ciliate (at least at the base ) ..... 14. C. Wootonii. 

10( 5). Frond essentially glabrous to sparsely pubescent; ultimate segments not orbicular 
or beadlike ( 11 ) 

10. Frond densely pubescent, sometimes provided with prominent scales; ultimate seg
ments usually minute, orbicular and beadlike ( 12 ) 

11 ( 10 ). Stipe and rachis terete throughout ............. 10. C. alabamensis. 
11. Stipe and rachis deeply channeled on the upper side ... 9. C. Wrightii.
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12 ( 10). Frond provided with conspicuous scales that are ovate to ovale-lanceolate or 
narrowly lanceolate ( 13 ) 

12. Frond scaleless or sometimes with extremely narrow palcaceous hairs ( 16)
13( 12}. Blade rough on both surfaces with scattered short harsh whitish pustulate hairs;

scales serrulate ............................... 5. C. horridula. 
13. Blade not rough, densely Jong-pubescent; scales not serrulate ( 14}
14(13 ). Scales of rachises ovate-lanceolate, with a cordate base, closely imbricate; blade

provided above with coarse white crisped fiexuous hairs .................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. C. villo�·a. 

14. Scales of rachises narrowly lanceolate to linear, loosely imbricate ( 15 )
15(14 ). Ultimate segments closely enveloped and held together by a mass of entangled

hairs arising from both surfaces; pubescence and scales light-brown .......... . 
. . . • • • • . . • . • • . . • . . . . . • • . • . . . • • . . . . . . . . . . . . . . . 7. C. Eatonii f. Eatonii. 

15. Ultimate segments glabrescent above and separate, fewer and several times larger
than in typical C. Eatonii; pubescence and scales usually deep-castaneous ..... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. C. Eatonii f. castanea. 

16( 12 ). Blade rough on both surfaces with scattered short harsh whitish pustulate hairs 
..................................... ........ 5. C. horridula. 

16. Blade not rough; hairs slender, not pustulate ( 17)
17( 16). Stipe and rachis densely tomentose with hairs not noticeably articulate ...... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. C. tomentosa. 
17. Stipe and rachis sparsely or densely hispidulous with noticeably articulate hairs ( 18 )
18( 17 ). Blade laxly villous-hirsute beneath with crisped hairs ................•.... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. C. lanosa. 
18. Blade coarsely tomentose beneath ................. .4. C. Feei. 

I. Cheilanthes Kaulfussii Kunze. Fronds clustered, to 35 cm. tall, glandular-hirsute
throughout with brownish to yellowish capitate hairs; blades short, broadly triangular
pentagonal , to 15 cm. long, ternately tripinnate to tripinnate-pinnatifid. In crevices of 
rock ledges and among boulders on hillsides and mt. slopes, up to 7,500 ft. alt., rare 
in the Trans-Pecos and in  Llano Co. on the Edwards Plateau; from cen. Tex. through 
Mt'X. and C. A. to Col. and Venez. 

2. Cheilanthes leucopoda Link. WmTEFO0T LIPFERN. Fronds clustered, to 3 dm. tall;
blades triangular-pentagonal, sparsely glandular-pubescent throughout with yellowish 
hairs, to 16 cm. long and wide, tripinnate-pinnatifid to quadripinnate { at least below ). 
On exposed limestone slopes and ledges on hills, mountainsides and in canyons, confined 
to several cos. on the Edwards Plateau; from s.w. Tex. to Dgo. and S. L. P. 

3. Cheilanthes lanosa ( Michx.) D. C. Eat. HAIRY LIPFERN. Fronds ap-proximate, to
4 dm. tall; blades linear-oblong to oblong-elliptic or narrowly oblong-Ianceolate, to 3 dm. 
long and 7 cm. wide, bipinnate-pinnatifid to occasionally tripinnate { at least below ). On 
dry rocky slopes and ledges of sandstone in non-calcareous areas, only in McLennan Co. 
in the Blackland Prairies; from Conn. and N.Y., s. to Ga., La., Kan. and Tex. 

4. Cheilanthes Feei Moore. SLENDER LIPFERN. Fronds cespitose, erect-spreading, to
25 cm. tall, usually much smaller; blades ovate to deltoid-ovate or linear-oblong, to 13 cm. 
long and 4 cm. wide, tripinnate or rarely bipinnate-pinnati.fid. C. lanuginosa Hook. On dry 
rocky slopes and in dry crevices of boulders, cliffs and ledges of limestone or calcareous 
sandstone, usually exposed to intense sunlight, up to 7,000 ft. alt., rather generally 
distributed in the Plains Country and Trans-Pecos of n. and w. Tex., e. through the 
Edwards Plateau to Hamilton and Palo Pinto cos. in the n.w. Cross Timbers; from 
Ill. and Wisc., w. to B. C., s. to Ky., Ark., Okla., Tex., N. ?vi., Ariz., s. Calif. and in adj. 
Mex. { Coah. and Chih.). 

5. Cheilanthes horridula Maxon. Fronds clustered, to about 3 dm. tall; blade� narrowlv
lanceolate to oblong-lanceolate, to 2 dm. long and 5 cm. wide, bipinnate to bipinnate'
pinnatifid ( at least below ). C. aspera Hook., Pellaea aspcra (Hook.) Hook. & Baker. In 
sheltered or exposed rock crevices of limestone or sandstone, where the plants are usually 
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so firmly imbedded that they are clifficult to collect intact, up to about 4,000 ft. alt., rather 
frequent and generally distributed on the Edwards Plateau and in the Trans-Pecos, n. and 
e. to several cos. in the s. Plains Country and w. Blackland Prairies, s. along the Rio
Grande to Starr Co. in the Rio Grande Plains; also Chambers Co.; from the Arbuckle Mts.
of Okla., mainly through s.-cen. and w. Tex. to Dgo.

6. Cheilantlies villosa Davenp. Fronds clustered, to 35 cm. taH, usually much shorter;
blades linear-oblong to narrowly oblong-lanceolate, acuminate, to 25 cm. long and 5 cm. 
wide, tripinnate to occasionally tripinnate-pinnatifid or rarely quadripinnate. In dry 
crevices of limestone ledges, cliffs and boulders or among granite boulders, in canyons 
and on mt. slopes, up to 6,000 ft. alt., generally distributed but uncommon in the 
Trans-Pecos and in Val Verde Co. on the Edwards Plateau; from w. Tex. to s. Ariz. 
and n. Mex. 

7. Cheilanthes Eatonii Hook. & Baker f. Eatonii. Fronds tufted, to 4 dm. tall; blades
oblong-lanceolate to narrowly lanceolate, to 6 cm. wide, mostly tripinnate. On and about 
igneous and limestone rocks on ledges and talus slopes, on bluffs and about large boulders 
in thinly wooded areas, chaparral and similar locations, up to 8,000 ft. alt., generally 
distributed and rather frequent in the Trans-Pecos, extending eastw. through the Edwards 
Plateau to Brown and Wilson cos., with an isolated station in Morris Co. in the n.e. Tim
ber Belt where it occurs on ferruginous rocks and ledges in Daingerfield State Park; from 
n.e. Tex. to w.-cen. Okla., Colo. and Ariz. s. to Zac. and Hgo.

This species is represented in Texas by two intergrading phases-the densely villous
typical fonn and the more or less glabrescent f. castnnea (Maxon) Correll ( C. castanea 
Maxon). 

8. Cheilanthes tomentosa Link. WOOLLY LIPFERN. Fronds clustered, to 6 dm. tall;
blades oblong-lanceolate to linear-lanceolate, acuminate, to 45 cm. long and 9 cm. wide, 
bipinnate-pinnatifid to tripinnate. In crevices of ledges on cliffs, on and about boulders, 
on wooded hillsides and mt. slopes, usually on sandstone, granite or siliceous rock, up to 
7,000 ft. alt., rather generally distributed but of local occurrence in the n. half of the 
Blackland Prairies, in the s.e. Edwards Plateau and s. half of the Trans-Pecos, e. to 
Tyler Co. in the Timber Belt, s. to Atascosa Co. in the Rio Grande Plains and n.w. to 
Mitchell Co. in the extreme s. Plains Country; from Va., s. to Ca. and w. to Mo., Okla., 
Tex., Ariz. and n. Mex. 

9. Cheilnnthes Wrightii Hook. Fronds approximate, usually rigidly erect, usually less
than 15 cm. tall, rarely to 25 cm.; blades lanceolate to elliptic-lanceolate, to 12 cm. long 
and 4 cm. wide, mmtly tripinnatifid or bipinnate-pinnatifid. On exposed gravel and talus 
slopes and terraces, in crevices of igneous boulders and ledges in ravines and canyons, up 
to 5,000 ft. alt., rather generally distributed but uncommon in the s. and w. cos. of the 
Trans-Pecos; from w. Tex. to Ariz. and Mex. ( s. to Dgo.). 

IO. Cheilanthes alnbamensis ( Buckl.) Kunze. ALABAMA LIPFERN. Fronds clustered, 
to 5 dm. tall; blades elliptic to narrowly lanceolate, to 35 cm. long and 8 cm. wide, 
bipinnate to bipinnate-pinnatifld. C. microphylla of auth. On limestone hillsides, in rock 
crevices and under protecting ledges in ravines and canyons, up to 5,500 ft. alt., often 
associated with Pellaea atropurpurea, rather widely distributed and frequent on the 
Edwards Plateau and in the Blackland Prairies and Trans-Pecos, with outlying stations 
in Walker Co. in the Timber Belt, Zapata Co. in the Rio Grande Plains and in several 
cos. in the s. Plains Country; from Fla. and Ala., n. to Va., w. to Mo., Okla., Tex., Ariz. 
and n. Mex.; also Jam. 

11. Cheilanthes aemula Maxon. Fronds clustered, to 65 cm. tall; blades to 35 cm. long
and 26 cm. wide at the base, deeply tripinnate-pinnatifid below, otherwise tripinnate 
nearly throughout. Shaded banks, among boulders, on ledges in limestone canyons, 
mainly on the Edwards Plateau, also in "western Texas," and in Austin Co. in s.e. Black
land Prairies; from s.-cen. Tex. and s. N .M. to cen. Mex. ( s. to S. L. P.). 

12. Cheilanthes lendigera ( Cav.) Sw. Fronds scattered on a slender creeping rhizome,
to 4 dm. tall; blades triangular-lanceolate to oblong- or elliptic-lanceolate, acuminate, to 
2 dm. long and 7 cm. wide, tripinnate to qua<lripinnate. In crevices on cliffs and boulders 
in moist shaded ravines and canyons, up to 7,000 ft. alt., found only in the Chisos Mts., 
Brewster Co., in the Trans-Pecos; from w. Tex. and Ariz. through Mex. to Venez. and Ecu. 
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13. Cheilanthes Lindheimeri (Sm.) Hook. F AmY SWORDS. Fronds scattered on a

slender creeping rhizome, often forming extensive colonies, to 35 cm. tall; blades ovate
lanceolate to elliptic-lanceolate, to 2 dm. long and 5 cm. wide, tripinnate or quadri
pinnate. On dry shaded boulders and rock ledges of usually granite or sandstone, among 
talus rubble, in canyons, and on bluffs and cliffs, up to about 7,000 ft. alt., most frequent 
in the s. and w. Trans-Pecos and in the s.e. Edwards Plateau, with outlying stations in 
Palo Pinto Co. in the n. Cross Timbers and in McMullen Co. on the Rio Grande 
Plains; from Tex. to Ariz. and Mex. ( s. to Dgo. and S. L. P.). 

14. Cheilanthes Wootonii Maxon. BEADED LIPFERN. Fronds scattered on slender
rhizomes, to 3 dm. tall; blades narrowly oblong to oblong-lanceolate, acuminate, to 18 
cm. long and 5 cm. wide, tripinnate to tripinnate-pinnatifid or occasionally quadripinnate.
In dry rocky places at the base of boulders and ledges or in shallow caverns formed by
fallen boulders, up to 4,000 ft. alt., rare and of local occurrence in several cos. in the
Trans-Pecos, with a questionable station in Hays Co. on the Edwards Plateau; from
Okla., s.e. Colo. and s.-cen. Tex. to Ariz. and Son.

15. Cheilanthes Fendleri Hook. Fronds scattered on a slender creeping rhizome, to
3 dm. tall, usually much smaller; blades narrowly ovate-lanceolate to oblong-lanceolate, 
to 15 cm. long and 35 mm. wide, tripinnate, rigidly herbaceous. In rock crevices, at the 
base of boulders and along ledges, in shaded canyons and on dry wooded banks, up to 
8,000 ft. alt., uncommon in the mts. of Hudspeth and Jeff Davis cos. in the Trans-Pecos, 
with an isolated locality in Crosby Co. in the Plains Country; from n.w. Tex. to Colo. 
and Ariz. 

8. NOTHOLAENA R. BR. CLOAKFERN 

Small saxicolous ferns with glandular, paleaceous or variously hairy fronds from a 
short multicipital rhizome, very rarely without an indument, usually xerophytic; fronds 
rigidly erect or erect-spreading, uniform; stipes often longer than the blades, usually 
dark and rigid; blades linear to pentagonal, 1- to 4-pinnate and variously lobulate or 
pinnatifid, thick-herbaceous to coriaceous, sometimes white- to yellow-ceriferous beneath; 
veins all free, sometimes enlarged at the tips; sari usually submarginal, oblong to sub
orbicular, borne at the tip of veins; indusia wanting but the leaf margin either revolute 
and partially concealing the sporangia or flattish, the sporangia often somewhat pro
tected and hidden by the hairy, scaly or waxy vestiture. 

About 60 species that are found mainly in arid regions of both hemispheres. Included 
by some workers in Cheilanthes. 

I. Indument of lamina ( including upper and lower surface but excluding rachis) of
scales or hairs, not ceraceous ( 2) 

I. Indument of lamina ( including upper and lower surface but excluding rachis)
lacking or wholly ( or at least in part) ceraceous ( 3) 

2(1). Indument of scales (at least in part) ............ I. N.sinuata. 
2. Indument of hairs only . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. N. aurea. 

3 ( 1). Indument of lamina ceraceous and of scales or hairs, or lacking ( 4) 
3. Indument of lamina wholly ceraceous ( 8)

4( 3). lndument lacking ............................ 13. N. parvifolia. 
4. Indument of scales or hairs ( or both) in addition to wax ( 5)

5 ( 4). Indument on lower surface of lamina ceraceous and of large stiff brown trichomes
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. N. Schaffneri var. 

Nealleyi. 
5. Indument on lower surface of lamina ceraceous and of scales and sometimes also

tomentose ( 6) 

6(5). Scales on lower surface of lamina long-ciliate or dissected .................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. N. Aschenborniana. 

6. Scales on lower surf ace of lamina entire or nearly so ( 7)
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7(6). Upper surface of lamina somewhat ceraceous ..... 5. N. Grayi. 
7. Upper surface of lamina with sparse hairs, slightly ceraceous ................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. N. aliena. 

8( 3). All ultimate segments adnate for their whole breadth; rhizome scales dark
sclerotic, with or without pale margins ( 9) 

8. At least some of the ultimate segments constricted and petiolulate at the base, not
adnate for their full breadth; rhizome scales various but most often thin, bright 
brown, concolorous ( 10) 

9(8). La�ina abo:'e lowes_t pinnae fully pinnate,. the _ in�ument of lower surface white;
rach1s not wmged; pmnae abruptly decreasmg m size upward ..........•..... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. ll. candida var. 

Copelandii. 
9. Lamina above lowest pinnae usually pinnatifid, the lower pinnae segments usually

shortened, the indument usually yellow . . . . . . . . . . 8. N. Standleyi. 

10( 8). Lower pinnae much the largest, strongly inequilateral, the basiscopic pinnule 
much-produced; rhizome scales with sclerotic center and pale margins ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. N. neglecta. 

10. Lower pinnae not much the largest nor strongly inequilateral; rhizome scales usually
nonsclerotic, concolorous ( 11 ) 

11( 10). Stipe and rachis sulcate; pinnae acuminate with numerous approximate small 
cordate-based mostly simple pinnules with strongly revolute margins ......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. N. Greggii. 

11. Stipe and rachis terete; pinnae acute or obtuse with mostly compound and not
crowded pinnules with plane or slightly revolute margins ( 12)

12( 11). Stipe comparatively stout, it and the rachis reddish-brown to blackish; segments 
coriaceous, the veins not visible ................. 11. N. limitanea. 

12. Stipe slender, it and the rachis bright-chestnut-brown; segments subherbaceous, the
veins usually visible ........................... 12. N. dealbata. 

1. Notholaena sinuata (Lag.) Kaul£. WAVY CLOAKFERN. Fronds clustered, to 7 dm.
tall, usually much smaller in var. cochisensis; blades linear to linear-oblong or linear
lanceolate, 1.5-6 dm. long, 1-4 cm. wide, pinnate with the pinnae somewhat sinuate to 
pinnate-pinnatifid. 

This f pecies is represented in our region by three strikingly distinct phases-the typical 
variety, var. cochisensis, and a less clearly defined phase that is intermediate between the 
above two variant�, var. integerrima. This latter variety quite possibly is a hybrid of the 
first two phases. Their most obvious differences have been noted in the key below. Plants 
of this species, in the broad sense, occur on gravelly slopes , on and about boulders, ledges 
and canyon walls, and in crevices of cliffs, in full sunlight or in partial shade, up to 6,000 
ft. alt. 

1. Pinnae 1 cm. long or more, ovate, commonly subacute and cut one third to one half
the distance to the midrib into 4 to 6 pairs of oblong lobes; scales of the upper 
surface of the blade with narrow central portion or reduced to stellate processes, 
usually soon deciduous, those of the lower surface lanceolate and to 1.5 mm. long; 
rhizome scales pectinate-ciliate or serrulate ...................... var. sinuata. 

I. Pinnae mo�tly less than 1 cm. long, very obtuse, with 1 to 3 pairs of broadly ovate
lobes or entire; scales of the upper surface with relatively broad central portion 
usually persistent till full maturity of the frond ( 2) 

2(1). Pinnae oblong, entire or with about 3 pairs of shallow lobes; scales of lower 
surface of blade and rhizome as in var. sinuata ................ var. integerrima. 

2. Pinnae subquadrate, nearly or quite as broad as long, with 1 or 2 ( rarely 3) pairs of
lobes; scales of the lower surface of blade ovate, 0.5 mm. long; rhizome scales 
entire or nearly so ....................................... var. cochisensis. 

Var. sinuata is rather widespread from e. Tex. and w. Okla., w. to Calif., s. through 
Mex. and C. A. to Chile; also Jam. and Hisp. In Tex. it is frequent in tpe mt. country 
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of the Trans-Pecos and Edwards Plateau, sparingly distributed in several extreme s. cos. 
in the Plains Country, e. to Anderson Co. on the e. edge of the Blackland Prairies, and 
s. to McMullen and Webb cos. in the Rio Grande Plains.

Var. integerrima Hook. is found in habitats similar to those of the other two phases.
It has a wider area of general distribution than var. cochisensis, being found from s. Okla. 
and the w. half of Tex. to s.e. Ariz. and Mex. (s. to Ver.). In Tex. it is widespread and 
rather common in the Trans-Pecos and Edwards Plateau, more frequent than the other 
phases in the s. half of the Plains Country n. to Motley Co., e. to Palo Pinto Co. and s. 
to Zapata and Starr cos. in the Rio Grande Plains. 

Var. cochiscnsis (Goodd.) Weath. (HELECHILLO) occurs from Tex. to Ariz. and Mex. 
It is widespread and frequent in the Trans-Pecos where it is usually abundant on high 
slopes and summits of limestone mts. It extends n.e. to Motley Co. in the Plains Country 
and e. to Sterling and Edwards cos. on the Edwards Plateau. 

2. Notholaena aurea (Pair.) Desv. Fronds clustered, to 7 elm. tall; blades linear to
linear-lanceolate, abruptly acute, to 45 cm. long and 35 mm. wide, pinnate-pinnatifid. 
N. ferruginea Desv., N. bonariensis (Willd.) C. Chr. On talus slopes and in crevices of
ledges and cliffs, on canyon walls and about the base of boulders, up to 6,500 ft. alt.,
apparently confined to the w. and s. parts of the Trans-Pecos; from Tex. to Ariz. and
Mex., s. to Arg.; also Jam. and Hisp.

3. Notholaena Aschcnborniana Kl. Fronds clustered, to 5 dm. tall, usually much
shorter; blades oblong to oblong-lanceolate, to 4 dm. long and 3 cm. wide, bipinnate to 
usually bipinnate-pinnatifid. On rocky slopes and ledges and in deep limestone canyons, 
up to 5,000 ft. alt., rare in the mts. of the Trans-Pecos and in Val Verde Co. on the 
Edwards Plateau; from w. Tex. to Ariz. and Mex. 

4. Notholaena Schafineri ( Foum.) Underw. var. Nealleyi (Seaton) Wea th. Fronds
clustered, to 2 dm. tall; blades linear-oblong to oblong-lanceolate, to about 15 cm. long 
and 6 cm. wide, pinnate-pinnatifid to pinnate-bipinnatifid. N. Nealleyi Seaton. On exposed 
or partially shaded rock ledges and in crevices of cliffs and canyon walls, at moderate 
elev., uncommon on the Edwards Plateau and in the Rio Grande Plains and Trans-Pecos; 
from s.w. Tex. to Ver. 

5. Notholaena Grayi Davenp. Fronds clustered, to 35 cm. tall; blades oblong-lanceolate
to lanceolate, to 18 cm. long and 4 cm. wide, pinnate-pinnatifid to bipinnate-pinnati6d. 
On talus slopes, in rock crevices and rocky barrens of granite and limestone, up to 6,000 
ft. alt., rare in the Trans-Pecos and Edwards Plateau; from cen. Tex. to s.e. Ariz. nnd 
Mex. ( s. to Jal). 

6. Notholaena aliena Maxon. Fronds clustered, to 16 cm. tall; blades linear to linear
oblong, to 85 mm. long and 15 mm. wide, pinnate-pinnatifid to sometimes bipinnate 
below. On bluffs, ledges, rocky hills and talus slopes, found only in Brewster Co. in the 
Trans-Pecoc;; from Tex. and n. Mex. ( Tam., Coah. and Chih.). 

7. Notholaena candida (Mart. & Gal.) Hook. var. Copelandii (C. Hall) R. Tryon.
Fronds clustered, to 35 cm. long; blades triangular-ovate to broadly elliptic-lanceolate, 
pinnate-pinnatifid to bipinnate-pinnatifid, abruptly reduced to a narrowed tapering simply 
pinnatifid apex. N. Copelandii C. Hall. On limestone ledges and in crevices of canyon walls 
and bluffs, on open rocky slopes, at the base of cap rock and about boulders, up to 4,500 
ft. alt., rather frequent in the cen. and s. parts of the Edwards Plateau and rare in the 
Trans-Pecos; in s.w. Tex. and n.e. Mex. (s. to n. S. L. P.). 

8. Notholaena Standleyi Maxon. Fronds clustered, to 27 cm. tall; blades triangular
pentagonal, to 6 cm. long and 8 cm. wide, bipinnatifid to tripinnati6d. N. Hookeri D. C. 
Eat. On dry rock ledges and in crevices, on talus slopes, cliffs, canyon walls, and on and 
among boulders, up to 6,500 ft. alt., rare and of local occurrence on the Edwards Plateau 
but generally distributed and rather frequent in the Trans-Pecos; from w. Okla. and Tex. 
to Colo., Ariz. and Mex. 

9. Notholaena neglecta Maxon. Fronds clustered, to 25 cm. tall, usually less than 1
dm.; blades triangular-pentagonal to elongate-pentagonal, to 85 mm. long and 65 mm. 
wide, tripinnate to quadripinnate in the basal half. In dry crevices of limestone ledges 
and cliffs, and on rocky slopes and in canyons, up to about 4,000 ft. alt., rare on the 
Edwards Plateau and in the Trans-Pecos; from s.w. Tex. and s.e. Ariz. to n. Mex. 

IO. Notholaena Greggii (Kuhn) Maxon. Fronds small, clustered, rarely more than 
15 cm. tall; bladec; ovate-Ianceolate to oblong-1:mceolate, to 1 elm. long and 5 cm. wide 
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below middle, bipinnate-pinnatifid to tripinnate ( at least below). In exposed crevices of 
rocks and at base of ledges of limestone and gypsum on open mt. slopes and in canyons, 
at moderate elev., found only along the Rio Grande in Brewster and Presidio cos.; 
apparently confined to s.w. Tex. and n. Mex. 

11. Notholaena limitanea Maxon. Fronds clustered, to 25 cm. tall; blades deltoid
ovate to narrowly triangular-lanceolate, usually subpentagonal, to 25 cm. long and 16 cm. 
wide, 3- to 5-pinnate. Pellaea limitanea (Maxon) Morton. On limestone ledges and in 
talus rubble at base of limestone cliffs, up to 7,000 ft. alt., found only in the Chisos Mts. 
in Brewster Co. in the Trans-Pecos; from w. Tex. to s. Ut., Ariz. and Mex. 

Our plant is referable to var. mexicana (Maxon) Broun. It differs from var. limitanca 
in its 3- to 4-pinnate narrow blade with the basal pinnae one fourth to one third ( not 
half) as long as the blade and curved-ascending, not spreading. 

12. Notholaena dealbata ( Pursh) Kunze. Fronds clusterea, to 12 cm. tall; blades
triangular-ovate, to 1 dm. long and 8 cm. wide, tripinnate to quadripinnate, gradually 
less dissected above. N. nivea Desv. var dealbata (Pursh) Davenp., Pellaea dealbata
( Pursh) Prantl. In dry crevices on cliffs and boulders of limestone and other calcareous 
rocks, usually in partial shade, at moderate elev., concentrated in the e. part of the 
Edwards Plateau and in the Cross Timbers, with a station in Coleman Co. in the s. Plains 
Country and a questionable station in El Paso Co. in the Trans-Pecos; from Mo. and Neb. 
to Okla. and w.-cen. Tex. 

13. Notholaena parvifolia R. Tryon. Fronds clustered, usually small, to 4 drn. tall but
averaging about 15 cm.; blades triangular-ovate to ovate-oblong or narrowly triangular
lanceolate, to 23 cm. long and 15 cm. wide, tripinnate to quadripinnate, very rarely 
only bipinnate. Pellaea microphylla Kuhn. On limestone ledges in gorges and canyons, 
and on high limestone hills and talus slopes, face of cap rock, in shaded or exposed 
situations, apparently confined to limestone, up to 6,500 ft. alt., frequently and generally 
distributed in the Trans-Pecos, less frequent on the Edwards Plateau, with outlying 
stations in Howard Co. in the Plains Country and Brazos Co. in e. Blackland Prairies; 
from e. Tex. to n. Mex. 

9. ONOCLEA L. SENSITIVE FERN 

A monotypic genus native in the Northern Hemisphere. 
1. Onoclea sensibilis L. Coarse herbaceous plant with slender branching rhizome

to about 7 mm. thick and copiously rooting and with few light-brown elliptic fugacious 
scales; fronds conspicuously dimorphic, erect-ascending, scattered along the rhizome; 
stipes slender, greenish or tinged with brown; sterile frond to 13 dm. high, glabrous, 
thin-herbaceous, withering with frost; blades broadly triangular, deeply pinnatifid, the 
rachis winged; pinnae few, subopposite ( especially the lowermost pinnae), oblong
lanceolate to elliptic-lanceolate, obtuse to acute, entire to undulate or_ �he lower and 
sometimes the middle pinnae sinuately lobed; veins freely anastomo�ing; fertile frond
to 8 dm. high, rigidly erect, persistent over winter; blades bipinnate, with the pinnae 
much-contracted; pinnules rolled into closed berrylike bodies ( sporangia) and forming 
a narrow close panicle. In swamps, open flooded woodlands, meadows, sandy bogs, 
thickets along streams and about lakes, and on seepage slopes, widespread and rather 
frequent in the Timber Belt s. to Jefferson Co. in the Coastal Prairies, w. to apparently 
disjunct stations in Burnet Co. on the Edwards Plateau and Wilson Co. in the Rio Grande 
Plains; from Nfld. to Ont. , Minn. and S.D., s. to n. Fla. and Tex. 

10. WOODW ARDIA SM. VIRGINIA CHAIN FERN 

About 12 species found mainly in temperate regions of botl1 hemispheres. 
1. Woodwardia virginica ( L.) Sm. Rather large coarse terrestrial plants; rhizome

woody, ropelike, creeping-elongate and branching, black, to about 2 cm. thick, naked 
to densely chaffy ( especially at ape�) with brownish bro?dly lanceolate seal.es; fro?ds
erect-ascending, uniform, borne at mtervals along the rhizome, 4-15 dm. high; stipes 
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black to chestnut-brown at the base, green or reddish-brown above, glahrous, lustrous, 
3-9 elm. long; blades broadly ovate to oblong-e])iptic or elliptic-lanceolate, bluntly
acute, pinnate-pinnatifid, subcoriaceous, 3-6 dm. long, 12-30 cm. wide; pinnae linear
lanceolate to elliptic-lanceolate, acuminate, with smaU brown scales along the midrib,
7.5-15 cm. long, 12-35 mm. wide, deeply pinnatifid; ultimate segments obliquely ovate
to oblong-lanceolate, obtuse to acute, 5-6 mm. wide, with the margins somewhat re
flexed; sori double, contiguous to confluent, borne on the transverse veins forming the 
outer side of the areoles, oblong-linear, chainlike. Anchistea virginica ( L.) Presl. In 
sphagnous hogs, swamps, moist thickets and meadows, and along streams, rather 
generally distributed in the Timber Belt and in the extreme s.e. border cos. in the 
Coastal Prairies, w. to Gonzales, Lee and Milam cos. in the Blackland Prairies; from 
Fla. to Tex., n. to N. S., Ont. and Ill.; also Berm. 

11. LORINSERIA PREsL CHAIN FERN 

A monotypic genus. 

1. Lorinseria areola ta ( L.) Presl. Slender herbaceous plants; rhizomes slender,
widely creeping, chaffy with brown ovate-lanceolate to lanceolate scales, to 4 mm. 
thick; fronds dimorphic, scattered on the rhizome; sterile fronds spreading, to 75 cm. 
high; stipes slender, greenish or stramineous, sometimes purplish-brown toward the base, 
15-35 cm. long; blades ovate-oblong to ovate-deltoid, acuminate, usually deeply pinna
tifid, sometimes pinnate below, membranous, 1.5-4 dm. long; ultimate segments alternate,
linear-lanceolate to oblong-lanceolate, acute to acuminate, lightly or sometimes deeply
sinuate, serrulate, usuaUy connected by wings on the rachis or the lower pairs free, to
13 cm. long and 2 cm. wide, the veins joined in the numerous hexagonal areoles; fertile
frond� erect, usually surpassing the sterile ones; stipes stout, purplish-brown, lustrous,
3-6 elm. long; blades ovate-oblong, obscurely pinnatifid or pinnate, 1.5-3 elm. long;
pinnae alternate, distant, linear, often connected by a slight wing along the rachis,
mostly less than 5 mm. wide; sori linear to elliptic, in a single row on each side of the
midrib. Woodwardia angustifolia Sm., W. areolata ( L.) Moore. In sandy bogs and low
sandy woods, swamps, marshes, thickets, on seepage slopes and along streams, general1y
distributed and rather frequent in the Timber Belt s. to Jefferson Co. in the Coastal
Prairies and Bastrop and Gonzales cos. in the Blackland Prairies; from Fla. to Tex., Ark.
and Mo., n. to N. S. and Mich.

12. POLYPODIUM L. PoLYPODY 

Small or large epiphytic or occasionaUy terrestrial or rock-inhabiting plants with 
slender much-branched scaly creeping rhizomes; fronds erect-ascending to pendent, 
articulate to knoblike prominences of the rhizome; stipes slender, wiry, scaly; blades 
simple to tripinnate, frequently only pinnatifid, glabrous to pubescent or scaly, ultimate 
segments entire, with the veins free and forking or variously areolate; sori orbicular to 
eUiptic, large, depressed, terminal, dorsal on the tip of the vein branches, in a more 
or less distinct row on each side of the midrib; indusia wanting. 

This genus comprises perhaps several hundred species that are found mainly in 
tropical and subtropical regions of both hemispheres. 

I. Blades entire to only slightly sinuate ............... 1. P. erythrolepis. 
1. Blades deeply pinnatifid ( 2 )

2 ( 1 ). Plants usually growing on trees east of the Pecos River; scales of blades sub
entire to only sparingly and minutely ciliolate ..... 2. P. polypodioides var. 

M ichauxianum. 
2. Plants growing on rocks west of the Pecos River; scales of blade with the margins

toothed or copiously ciliate ..................... 3. P. thyssanolepis. 

1. Polypodium erythrolepis Weath. Fronds arising at short intervals on a slender
creeping rhizome, suberect to arcuate-spreading, to 15 cm. long; blades usual1y lanceo
late to oblanceolate or rarely ovate. Forming mats in soil along streams and on cliffs in 
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canyons, up to 6,500 ft. alt., rare in the Davis Mts. in Jeff Davis Co. in the Trans-Pecos; 
infrequent in w. Tex. and n. Mex. ( s. to Dgo.). 

2. Polypodium polypodioides ( L.) Watt var. Michauxianum Weath. RESUIIRECTION
FERN. Fronds distant on a slender creeping rhizome, to about 2 dm. long; blades oblong 
to triangular-oblong, to 5 cm. wide, deeply pinnatilld. Growing on various species of 
trees, especially oaks, occasionally on rock ledges, boulders, old buildings and mossy 
banks, usually in moderately shady and damp locations, at low elev., generally distributed 
and common in the Timber Belt, in the e. half of the Coastal Prairies, sparsely scattered 
in the Blackland Prairies and Cross Timbers n.w. to Parker Co. and s.w. to Atascosa Co. 
in the Rio Grande Plains and Uvalde Co. on the Edwards Plateau; from Md., III. and Mo. 
to Fla., Tex., Mex. and Guat. 

3. Polypodium thyssanolepis Kl. Fronds distant on a slender creeping rhizome,
to 6 dm. tall, usually about 15 cm. tall ( in our region); blades ovate-oblong to tri
angular-lanceolate or oblong, to 25 cm. long and 12 cm. wide, deeply pinnatifid, the 
segments characteristically irregular in length and width. On rocky open slopes and 
in crevices of cliffs and boulders, up to 7,500 ft. alt., apparently confined to and rare 
in the Trans-Pecos; from w. Tex. to Ariz., Mex. and S. A.; also Jam. and Hisp. 

13. ASPLENIUM L. 
0 SPLEENWORT 

Small or rather large delicate terrestrial or rock-inhabiting plants, often epiphytic 
( especially in tropical regions), with short-creeping to erect scaly rhizomes; fronds 
clustered, uniform or rarely slightly dimorphic, evergreen, erect to spreading; blades 
pinnate ( in ours) or simple to quadripinnate or variously pinnatifid; pinnae or segments 
usually variously toothed or incised, occasionally subentire; veins nearly always free 
and forked, rarely casually anastomosing; sari produced along veinlets, linear to oblong
elliptic, straight or slightly curved, usually oblique, separate; indusia always present, 
lateral, characteristically membranous. 

About 650 species of wide distribution, mainly in tropical and subtropical regions. 
1. Pinnae roundish, not noticeably auriculate nor hastate at base, usually less than 6 mm.

long at maturity .............................. I. A. Trichomanes. 
1. Pinnae deltoid to oblong, more or less auriculate or hastate at base, usually more

than 6 mm. long at maturity ( 2) 
2 ( 1). Some of the fronds with a prolonged naked apex bearing a proliferous bud; 

pinnae very irregularly and coarsely serrate ...... 2. A. Palmeri. 
2. Fronds neither naked nor proliferous at apex; pinnae subentire to regularly serrate

to crenate or crenulate, rarely incised ( 3) 
3(2). Fronds all fertile, erect or ascending; margins of subcoriaceous pinnae subentire 

to crenulate; stipe and rachis blackish ............ 3. A. resiliens. 
3. Fronds slightly dimorphic, the fertile erect, the sterile smaller and spreading; margins

of herbaceous pinnae subentire to deeply serrate or incised; stipe and rachis 
chestnut-brown .............................. .4. A. platyneuron. 

1. Asplenium Trichomanes L. MAIDENHAIR SPLEENWORT. Fronds clustered, to 25 cm.
tall, usually much smaller, arcuate-spreading; blades narrowly linear-oblong, to 2 dm. 
long and 15 mm. wide, pinnate; pinnae suborbicular to obovate or broadly elliptic, 
somewhat asymmetrically cuneate to truncate at base, minutely crenulate on the rounded 
margins. In sheltered crevices of ledges and cliffs, up to 7,800 ft. alt., rare in the Davis 
Mts. of the Trans-Pecos; from N. S. and Que., s. to Ga., w. to Ore. and Alas., and s.w. 
to Tex., N.M. and Ariz.; also Euras. 

2. Asplenium Palmeri Maxon. Fronds clustered, arcuate-spreading, to 2 dm. tall;
blades linear to linear-lanceolate, to 17.5 cm. long and 18 mm. wide, pinnate, the 
usually naked apex flagelliform and rarlicant, giving rise to a new plant by means of a 
terminal proliferous bud; pinnae broadly triangular to oblong, usually with the margins 
crenate-serrate. On moist shaded slopes and in crevices of granite cliffs, localized in 
the Davis Mts. in the Trans-Pecos; from w. Tex., N.M. and_ Ariz. through Mex. to Guat. 

0 See Appendix. 
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3. Asplenium resiliens Kunze. Lrrrx.E EDONY SPLEENWORT. Fronds clustered, to
35 cm. tall; blades subcoriaceous, linear-oblong to narrowly linear-oblanceolate, to 
28 cm. long and 3 cm. wide, pinnate; pinnae deltoid to liaear-oblong, with the margins 
subentire or crenulate. A parvulum Mart. & Gal. In crevices of cliffs, boulders or ledges 
of limestone, granite or in calcareous soils, usually in shaded dry situations, up to 
7,000 ft. alt., widespread and frequent on the Edwards Plateau and in the Trans-Pecos, 
s. to Frio Co. in the Rio Grande Plains, n. to Palo Pinto Co. in the Cross Timbers
and e. to Angelina Co. in the Timber Belt and Orange Co. ( probably on shell mounds)
in the Coastal Prairies; from s. Pa. s. to Fla., w. to Ill., Okla., N.M. and Ariz. into Mex.;
also Jam.

4. Asplenium platyneuron ( L.) D.C.Eat. EBONY SPLEENWORT. Fronds clustered, some
what dimorphic, to 5 dm. tall; blades herbaceous, linear-lanceolate to narrowly elliptic
lanceolate, to 37 cm. long and 65 mm. wide, pinnate; pinnae oblong to lanceolate or 
triangular, with the margins essentially entire to crenate-serrate or serrate. A. ebeneum
Ait. Most frequent in sandy loam on rich wooded banks and slopes along sheams and 
on the edge of flooded woodlands, also on hummocks in swamps, rotting logs, talus 
slopes, boulders, ledges and in thickets, rarely semiepiphytic, generally distributed and 
frequent in the Timber Belt, rather widely distributed but of local occurrence in the 
Blackland Prairies (n.w. to Parker Co. and s.w. to Wilson Co.), sparsely represented in 
the e. part of the Coastal Prairies; from Me. and Ont., s. to Fla., w. to Ia. and Tex., 
sporadically in Kan. and Colo.; also S. Afr. 

14. ATHYRIUM RoTH LADY FERN 

About 200 species that are in tropical and subtropical regions throughout the world. 
1. Athyrium Filix-femina ( L.) Roth var. asplenioides ( Michx.) Farw. SOUTHERN

LADY FERN. Rather large terrestrial plant; rhizome shortly creeping, with light-brown 
scales, about 7 mm. in diameter; fronds clustered, to 12 din. high; stipes yellowish
green, often tinged with red or brown, shamineous when dry, sparingly scaly below; 
blades ovate-lanceolate to elliptic-lanceolate, acuminate, pinnate-pinnatifid to rarely 
subtripinnate ( at least below), thin-herbaceous to subcoriaceous, essentially glabrous 
throughout, usually exceeding the length of the stipe, to 35 cm. wide; pinnae shortly 
stalked, elliptic-lanceolate to narrowly lanceolate, acuminate, spreading horizontally 
or curved-ascending with age, to 4 cm. wide; pinnules or ultimate segments mostly 
decurrent on the rachis, sometimes subpetiolate, oblong-lanceolate, obtuse to shortly 
acuminate, incised to serrate or lobulate with the lobules often again toothed; sori short, 
3 to 10 pairs in each segment; indusia mostly curved, with gland-tipped cilia. A. aspleni
oides ( Michx.) Eat. In sandy bogs, moist sandy woods, swamps, wet thickets and on 
stream banks, generally distributed and rather common in the Timber Belt and in 
several n. border cos. in the Coastal Prairies, w. to Williamson Co. in the Blackland 
Prairies; from Fla. to Tex., n. to e. Mass., Ind. and Mo. 

15. WOODSIA R. BR. WOODSIA 

Rather small plants of rock outcrops, rocky woods and fields with short tufted scaly 
rhizomes; fronds erect-ascending, clustered; stipes slender, sometimes jointed near the 
base, somewhat scaly; blades linear to narrowly elliptic-lanceolate, pinnate to bipinnate 
with the segments lobed or pinnatifid, membranous, glabrous to scaly, with the veins 
free and usually forked; sori round, borne on the back of the simply forked free veins; 
indusia basal, thin, roundish, early opening at the top and splitting into several spreading 
segments, the segments broad and subentire to filiform. 

This genus includes about 40 species, mainly of temperate and boreal regions. 
1. lndusial lobes broad, jagged but not long-laciniate at apex; plants mostly in the

eastern half of Texas ...... .................... 1. W. obtusa.
1. Indusial lobes laciniate at least one-third of their length; plants apparently confined

to the Plains Country and Wl"St of the Pecos River ( 2) 
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2( 1). Indusial lobes with a broad base, deeply laciniate on the upper hall; fronds 
typically glanduliferous ........................ 2. W. Plummerae. 

2. Indusial lobes deeply laciniate to near the base into filamentous lobes; fronds nor-
mally eglandular .............................. 3. W. mexicana. 

1. W oodsia obtusa ( Spreng.) Torr. BLUNT-LOBED WooosIA. Fronds clustered, to
5 elm. tall; blades elliptic-lanceolate to broadly lanceolate, to 4 dm. long and 15 cm. 
wide, pinnate-pinnatifid to bipinnate ( at least below ). Among rocks or along rather 
dry shaded ledges, on rock outcrops and cliffs, commonly in sandstone and granite 
regions, also on well-drained wooded banks, roadside banks, talus slopes and sandy 
knolls in woods, usually at moderate or low elevations, generally distributed and rather 
frequent in the Timber Belt and Cross Timbers (n.w. to Montague Co.), in the e. part of 
the Edwards Plateau and apparently isolated in Hudspeth and Jeff Davis cos. in the Trans
Pecos; from Que. to Minn. and Neb., s. to Ga. and s.w. to w. Tex. 

2. Woodsia Plummerae Lemm. Fronds clustered, to 35 cm. tall; blades elliptic
lanceolate, to 25 cm. long and 1 elm. wide, pinnate-pinnatifid to bipinnate. On moist 
shaded cliHs and ledges, talus slopes and at the base of boulders, usually on or about 
igneous rocks, up to 7,500 ft. alt., uncommon in the s. and w. parts of the Trnns-Pecos, 
rare and isolated in Palo Duro Canyon, Randall Co., in the Plains Country; from w. 
Tex. to Ariz. and Chih. 

3. Woodsia mexicana Fee. Fronds clustered, to 35 cm. tall; blades lanceolate, to 
25 cm. long and 8 cm. wide, pinnate-pinnatifid to occasionally bipinnate. On shaded or 
sometimes sunny rock ledges and boulders, in moist soil on slopes and in crevices of 
cliffs, up to 7,000 ft. alt., uncommon in the Trans-Pecos; from w. Tex. to Ariz. and 
Mex. (s. to S. L. P. and Ver.). 

16. CYSTOPTERIS BERNH.

Delicate plants of moist wooded slopes and rocky areas with slender creeping and 
branching scaly rhizomes; fronds several, clustered, weakly erect-spreading, more or 
less succulent; stipes slender, stramineous to reddish-brown; blades 1- to 4-pinnate, 
the ultimate segments cut-toothed, with few sparingly branched veins; sori roundish, 
borne on the back of veins near the base of shallow sinuses; indusia membranous, 
hoodlike, attached by a broad rounded base on the inner side partly under the sori, 
early withering to expose the sari. 

This genus includes about 18 species that are found in temperate and boreal regions 
of both hemispheres. 

1. Blade broadest at the base, long-tapering, commonly bearing bulblets beneath; most
of the veins ending in a sinus; lower pinnules not decurrent on the midrib ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. C. bulb if era. 

1. Blade broadest above the base, not noticeably long-tapering; most of the veins ending
in a tooth; lower pinnules decurrent on the midrib .. 2. C. fragilis. 

1. Cystopteris bulbifera ( L.) Bemh. BLADDER FERN, BULBLET FERN. Fronds weak,
usually clustered, commonly spreading or trailing, to 1 m. long or more; stipe slender, 
stramineous, 1-2 dm. long; blade narrowly lanceolate, often much-elongated and attenu
ate from a broad base, 1- or 2-pinnate, with the pinnae coarsely toothed or pinnatifid, 
the segments toothed or incised, typically bearing beneath fleshy bulblets in the axils 
of the pinnae and segments; bulblets often producing new plants when they fall on 
moist soil; indusia truncate. In pockets on ledges in narrow part of upper McKittrick 
Canyon, Guadalupe Mts.; from Nfld. to Ut., s. to Ga., Tex. and Ariz. 

2. Cystopteris fragilis ( L. ) Bemh. FRAGILE FERN. Fronds clustered or somewhat
distant, erect-spreading, delicate, to 45 cm. tall, usually much smaller; blades narrowly 
triangular-ovate to oblong-lanceolate, to 25 cm. long and 12 cm. wide, bipinnate to 
occasionally bipinnate-pinnatifid. In crevices of cliffs, on the walls of sink holes, on 
boulders, moist banks and wooded talus slopes, usually in sheltered areas, up to 8,000 
ft. alt., local and rare in the Devil's Sink Hole, Edwards Co., on the Edwards Plateau, 
in the Trans-Pecos and s. Blackland Prairies. The species, in the broad sense, occurs 
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from Lab. to Alas., s. to Ca. and s.w. to Tex., N.M., Ariz., s. Calif. and n. Mex.; also 
S. A., Creenl., Icel. and Euras.

17. PHANEROPHLEBIA PnEsL

Rather large terrestrial or saxicolous plants with short thick ascending to erect densely 
scaly rhizomes and fasciculate fronds; stipes shorter than the blades, provided with 
large pale-brown hair-pointed persistent spreading scales; blades imparipinnate or with 
a pinnatifid apex, coriaceous, glabrous, scaly ( especially the rachis and costae); pinnae 
numerous, usually falcate, unlobed or auriculate on the upper side at the base, spinulose
toothed; veins several times forked, free or casually anastomosing but not forming 
regular areoles, not reaching the margin; sori dorsal on the veins, not confined to the 
anterior branches, in two or more rows on each side of the midrib; indusia peltate, 
persistent or caduceus. 

This genus consists of about 20 species that occur mostly in temperate or subtropical 
egions in America. Placed in the genus Cyrtomium by some authors. 

1. Pinnae mostly auricled on the upper side at the base .. 1. P. auriculata.
1. Pinnae only cuneate at the base, not auricled . . . . ... . 2. P. umbonata. 

1. Phaneroph]ebia auriculata Underw. Fronds clmtercd, to 65 cm. tall; blades rigidly
herbaceous, elliptic-lanceolate to lanceolate, pinnate, to 45 cm. long and 2 dm. wide. 
On damp shaded canyon walls, under overhanging ledges, and in cracks in granite 
cliffs and cavernous recesses, rare in several cos. in the Trans-Pecos; w. Tex. to Ariz. 
and n. Mex. 

2. Phanerophlcbia umbonata Underw. Fronds approximate, to 7 dm. tall; blades
elliptic-lanceolate to lanceolate, subcoriaceous, to 5 dm. long and 28 cm. wide, pinnate. 
In damp places on canyon walls and cliffs, and in forested ravines along streams, rare 
in the Trans-Pecos; w. Tex. and n. Mex. 

18. TECTARIA CAv.

About 200 species that are found mainly in the tropics of both hemispheres. 

1. Tectaria heracleifolia ( Willcl.) Underw. HALBERD-FERN. Rather large saxicolous
plants; rhizome stout, erect to curved-ascending, 1-2 cm. thick, the apex minutely 
brown-paleaceous; fronds several, clustered, erect-arching, 4-9 dm. high; stipes lustrous, 
sulcate, stramincous to dark-brown, with deciduous scales at the reddish-brown base, 
about equal to or longer than the blade; blades dark-green, deltoid-ovate, pinnately 
3- or 5-lobed ( very rarely 7-lobed), thick-herbaceous to subcoriaceous, glabrous
except for the glandular-puberulent veins, 2-6 dm. long, 1.5-3 dm. wide; pinnae variable,
typically deltoid-ovate to oblong-lanceolate, the terminal pinna symmetrical, the lateral
pinnae more or less falcate, usually deeply lobed or the margins variom,ly irregularly
undulate-crenate to lobulate, broadly rounded at the base, acuminate to long-attenuate
at apex, the lowermost pinnae petioled, to 3 dm. long and 12 cm. wide; veins prominent,
the areoles rather large and often with simple or once-forked included veinlets; sori
numerous, in 2 rows between the lateral veins, to 3 mm. in diameter; indusia orbicular,
entire, centrally peltate, persistent, deciduously puberulent. In limestone sink-holes and
caverns in limestone bluffs where exists partial shade and protection from extremes of
heat and cold, occasionally in dark canyons, shaded rock outcrops and railroad tunnels,
in several cos. on the Edwards Plateau where it is uncommon; from Fla. and s.-ccn.
Tex., throughout the W.I., from Mex. to C. R. and in Venez.

19. POLYSTICHU:M Ron1

About 135 species, mainly in temperate and tropical regions in both hemispheres. 

1. Polystichum acrostichoides ( Michx.) Schott. CHRISTMAS FERN. Rather coarse
terrestrial plants; rhizome stout, short-creeping and ascending, to 1 cm. thick, with 
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light-brown lanceolate acuminate scales; fronds clustered, essentially evergreen, to 7 
dm. high; stipes rather stout, to 17 cm. long or more, densely chaffy with the scales 
continuing along the rachises; blades elliptic-lanceolate to lanceolate, acuminate, pin
nate, rigidly herbaceous to subcoriaceous, 3-6 dm. long to 13 cm. wide; pinnae oblong
lanceolate to narrowly lanceolate, acute to subacuminate, distinctly auricled at the base 
on the upper margin or sometimes incised, the margins with appressed bristly teeth, to 
65 mm. long and 15 mm. wide, the lowermost pinnae sterile or only fertile at the tips, 
the uppermost pinnae fertile and conspicuously contracted; sari crowded, in 2 to 4 
rows, often confluent with age; indusia peltate, entire, persistent. On rocky rich wooded 
hillsides or steep banks of ravines along streams, along sandy creeks and in swamps 
and thickets, widespread and frequent throughout e. and s.e. Tex., w. to Waller Co. in 
the Blackland Prairies; from N. S. to Wisc., s. to Fla. and Tex.; also Mex. 

20. NEPHROLEPIS SCHorr SwoRD FERN 

About 30 species that are widely distributed mainly in tropical and subtropical regions 
of both hemispheres. 

I. Nephrolcpis exaltata ( L.) Schott. Showy graceful epiphytic or terrestrial plants;
rhizome short, more or less erect, provided with light-brown lance-setaceous scales, 
stoloniferous; stolons wiry, widely creeping; fronds erect-spreading or recurved-pendent 
from tree trunks and walls, to 2 m. long or more; stipe ( and rachises ) slender, wiry, 
brownish and lustrous, at first slightly scaly, the stipe short; blades linear-lanceolate, 
acuminate, firmly membranous, pinnate, to 16 cm. wide; pinnae numerous, sessile, 
horizonta1ly placed, contiguous to subimbricate, the lowermost pinnae triangular-ovate 
and obtuse, the upper ones lanceolate and acuminate, upcurved-falcate, with the margins 
irregularly undulate-serrulate, auricled on the upper margin at the base, to 8 cm. long 
and 15 mm. wide near the middle; veins close, once- or twice-forked; sari submarginal; 
indusia firm, orbicular-reniform. In open woodlands, rocky banks and on trees, naturalized 
in e. Tex. and on the Edwards Plateau; from Fla. and Tex., through Mex., Bah. I., 
Berm., throughout the W. I., and in the Old World trop. and subtrop. 

21. THELYPTERIS SCHMID.

Terrestrial plants of moist woodlands and rocky places, with stout or mostly slender 
strong long-creeping sparsely scaly rhizomes; scales of the rhizome ciliate, entire, 
fibrous; fronds erect-ascending, somewhat distant, deciduous; stipes stramineous, essen
tially scaleless, with two bundles at the base; blades uniform, thin-membranous, bipin
natifid to pinnate-pinnatifid or bipinnate-pinnatifid, pubescent with acicular hairs, 
rarely sparsely scaly; ultimate segments usually entire or nearly so, rarely serrate or 
coarsely toothed, ciliate; veins few, simple or once-forked, reaching the margins; sari 
dorsal on the veins, median or supramedial; indusia small or sometimes absent, reniform, 
usually glandular or ciliate. 

A large world-wide genus of several hundred species that attains its optimum de
velopment in temperate and subtropical Asia. 

1. Ultimate segments with the margins serrate or coarsely toothed ................ . 
. . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . • • . • • • • • 6. T. Torresiana.

1. Ultimate segments with the margins entire to crenate or nearly pinnatifid, never
serrate (2) 

2( 1 ). Basal veins of the adjoining ultimate segments united below the sinus, with the 
resulting veinlet running to the sharp sinus ....... 2. T. dcntata.

2. Veins all free ( except in T. X vcrsicolor) ( 3)

3 ( 2). Blades more or less triangular, pinnatifid; indusia wanting .................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. T. hcxagonoptera.

3. Blades lanceolate, pinnate; indusia present ( 4 )
4 (3). Veins forked; indusia glabrous .................. 1. T. palustris var. Haleana. 
4. Veins simple; indusia pubescent ( 5)
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5(4). Basal veins of adjoining ultimate segments free .... 3. T. Kunthii. 
5. Basal veins of some adjoining ultimate segments united or arcuate so as to touch

one another ........ ............... ........... 4. T. X versicolor. 

I. Thelypteris palustris Schott var. Haleana Fem. SouTHERN MARSH FERN. Fronds
erect from a slender rhizome, to 12 dm. tall; blades lanceolate to elliptic-lanceolate, 
to 2 dm. wide, pinnate-pinnatifid to rarely bipinnate, slightly pubescent ( especially the 
rachis). Dryopteris Thetypteris var. Haleana (Fem.) Broun. In open sandy bogs, 
swamps and meadows, or in open low woodlands ( especially along streams ), rare in 
several cos. in the Timber Belt and in Jefferson Co. in the Coastal Prairies and Waller 
and Colorado cos. in the Post Oak Prairies; from Fla. to La. and e. Teic., n. to ( ?) Pa. 

2. Thelypteris dentata ( Forsk.) E. St. John. DoWNY SlllELD FERN. Fro.nds clustered,
erect-ascending from a thick rhizome, to 12 chn. tall; blades ovate-oblong to Janceolate, 
to 8 dm. long and 28 cm. wide, pinnate-pinnatind, shortly pilose throughout and 
minutely glandular on lower surface. Dryopteris dentata ( Forsk.) C. Chr. On rocky 
wooded slopes, on hummocks in swamps, and along wooded streams, at low elev., rare 
in the Timber Belt; from Fla. to Tex., in part escaped from cult.; also from Mex. to 
Arg., the W. I., Asia and Afr. 

3. Thelypteris Kunthii ( Desv.) Morton. SOUTHERN SlllELD FERN. Fronds approximate
in 2 rows on a creeping rhizome, erect or ascending, to 15 dm. tall; blades ovate-oblong 
to oblong-lanceolate or elliptic-lanceolate, to 4 elm. wide, pinnate-pinnatifid, glandular 
and whitish-pubescent on lower surface. Dryopteris normalis C. Chr., D. augescens var. 
Lindheimeri (A. Br.) Broun, Thelypteris augescens Lindheimeri (A. Br.) R. St. John, 
T. oormalis (C. Chr.) Moxley. On the edge of sandy creeks, in swamps, low woods and
deep canyons, on wet bluffs and ledges, especially at the base of dripping limestone
bluffs, frequently associated with Adiantum Capillus-Veneris, rather widespread and
frequent in the Timber Belt, less common in the Coastal and Blackland prairies, w.
through the s. part of the Edwards Plateau to Terrell and Brewster cos. in the Trans
Pecos; from Fla. to S.C. and Tex.; also Bah. I., Berm. and the W. I.

4. Thelypteris X versicolor R. St. John. Plants that appear to be intermediates of
T. Kunthii and T. dentata are here considered to be hybrids of those species. The
basal venation in the material examined in-egularly resembles either of its parent-species.
Dryopteris X versicolor (R. St. John ) Broun. Usually found associated with one or
both of its putative parents; Fla., La. and s.e. Tex.

5. Thelypteris hexagonoptera ( Michx.) Weath. BROAD BEECH FERN. Fronds distant,
arising at short intervals on a slender creeping rhizome, to 8 dm. tall; blades broadly 
triangular, to 38 cm. long and broad, bipinnatffid, with the lower usually larger pair of 
segments directed downward and away from the rachis at a different angle from the 
upper segments. Phegopteris hexagonoptera ( Michx.) Fee, Dryopteris hexagonoptera 
( Michx.) C. Chr. On sandy wooded slopes and in ravines along streams, in open rocky 
thickets, and on the edge of low swampy woods and bogs, at low elev., rare in the 
Timber Belt; from Fla. to e. Tex., n. to Que. and Minn. 

6. Thelypteris Torresiana ( Gaudich.) Alston. Fronds clustered on a stout r11izome, to 
2 m. or more tall;. blades deltoid-ovate to triangular-lanceolate, to 9 dm. or more long 
and 4 dm. wide, bipinnate-pinnatifid, membranous, setaceous with silvery-white hairs. 
Thelypteris setigera of auth., Drtjopteris setigera of auth. Along streams in pinelands, in 
swamps, marshes and on moist wooded banks, in e. Tex.; nat. of Asia and adj. I., escaped 
from cult. and more or less established in cen. peninsula Fla., Ala., Tex. and trop. Am. 

22. DRYOPTERIS AnANs.

Terrestrial or saxicolous plants of moist woodlands, bogs, and cliffs, with stout erect 
or short-creeping scaly rhizomes; scales of the rhizome glabrous, not ciliate, entire or 
toothed, fibrous; fronds erect, often approximate, commonly evergreen; stipes stramineous, 
with 3 to 7 free bundles; blades coriaceous to subcoriaceous, pinnate-pinnati6d to 
tripinnate; ultimate segments mostly toothed, often subspinulose, glabrous, not ciliate, 
sometimes capitate-glandular, sparingly or densely scaly; veins free, simple or mostly 
forked, ending short of the margin in elongate hydathodes; sori dorsal on the veins, 
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inframedial to submarginal; indusia renifonn, large, persistent, glabrous, sometimes 
glandular on margin or back. 

A large world-wide genus of about 150 species that are found mainly in tropical 
and subtropical regions of both hemispheres. 
1. Scales of the rachises few, ovate- to elliptic-lanceolate, essentially entire; lowermost

pinnae greatly reduced and broadly triangular . . . .. 1. D. cristata.
1. Scales of the rachises many, filiform to narrowly lanceolate, usually serrate to lacerate;

lowermost pinnae somewhat reduced and narrowly triangular-lanceolate . . . . . . .  . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. D. Filix-1nas.

I. Dryopteris cristata ( L.) Gray. CRESTED SHIELD FERN. Fronds inconspicuously
dimorphic, clustered on a thick rhizome, thick-herbaceous, glabrous on upper surface, 
sparsely scaly on lower surface, to 12 dm. tall; sterile fronds broad and spreading, 
usually evergreen; fertile fronds narrow and erect; blades ( of both types of fronds) 
linear-oblong to lanceolate or narrowly elliptic-lanceolate, to 8 dm. long and 15 cm. 
wide, pinnate-pinnati6d to nearly bipinnate. In marshes, bogs, swamps, thickets and 
meadows, and on springy wooded slopes, at low elevations, if extant only in the n.e. 
comer of the Timber Belt ( Bowie Co., "margin of sandy bog near Texarkana," October 
27, 1925, E. ]. Palmer 29404, p. p.); from Nfld. to Ida., s. to e. Va., N.C., s.e. Ark., 
n.-cen. La. and n.e. Tex. 

2. Dryopteris Filix-mas ( L.) Schott. MALE FERN. Fronds clustered on a stout rhizome,
to 12 dm. tall, ascending; blades oblong-lanceolate to elliptic-lanceolate, thin-herbaceous, 
up to 1 m. long and 3 dm. wide, pinnate-pinnati6d to almost bipinnate. In crevices and 
clefts of huge ledges and bluffs, on shaded talus slopes at base of cliffs, and in rich soil 
of cool rocky woods, up to 8,500 ft. alt., rare on Mt. Livermore and Sawtooth Mt. in 
the Davis Mts. of the Trans-Pecos; from Nfld. to B. C., s. to Vt., Mich., and in the 
mts. to w. Okla., w. Tex., N.M., Ariz., s. Calif. and Mex.; also Greenl. and Euras. 

FAM.12. PARKERIACEAE HooK. FLOATING FERN FAMILY 

Aquatic or semiaquatic plants with roots on the stipes; stems creeping, sparsely scaly, 
reduced; fronds alternate, successive, viviparous, fleshy-herbaceous, dimorphic, reticulate
veined, floating or emergent; sporophylls erect, taller and more finely divided than the 
sterile fronds, the linear ultimate segments with the margins evenly and narrowly 
revolute; sporangia solitary. 

Only one genus. 

I. CERATOPTERIS BRONGN.

Characteristics of the family. Three species, mostly in the tropics and subtropics of 
both hemispheres; edible aquatic plants. 

I. Ccratopteris thalictroidcs ( L.) Brongn. Fronds erect, strict, to 75 cm. long, usually
much smaller; stipes 4-27 cm. long; lamina of sterile frond narrowly deltoid to oblong, 
to 28 cm. long and 13 cm. wide, 1- or 2-pinnate or -pinnatifid with the pinnae ovate
lanceolate; segments linear-lanceolate to oblong, acute, to 25 mm. long and 5 mm. 
wide; sporophylls taller than the sterile fronds, the oblong lamina 2- to 5-pinnately 
divided with the pinnae and smaller divisions distant; ultimate segments flagelliform, 
1-5 cm. long, the margins narrowly revolute to cover 1 or 2 rows of areolae and sporangia.
Well-established in spring-fed back-waters of the San Marcos River in Hays Co. where
it was originally introd. ( probably about 1960); nat. apparently to both hemispheres;
also in s. Fla.

It is quite possible that the other two species in this genus, C. pteridoides (Hook.) 
I-Heron. and C. deltoidea Benedict, may be introduced in Texas rivers. In contrast to C.
tlialictroides, they both have broadly deltoid fronds. The sterile fronds of C. pteridoides
are usually simple with broad basal lobes and short, often swollen, stipes that are widest 
at base of blade and tapered downward, while the sterile fronds of C. deltoidea are pin
nately divided, \vith long, slender stipes. 
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DIVISION II. SPERMATOPHYTA 

SEED-BEARING OR FLOWERING PLANTS 

Plants producing seeds. that contain the young plants in a dormant condition until 
germination. Sporophylls arranged in groups (flowers) of definite or indefinite numbers, 
heterosporous, those bearing microsporangia ( anther sacs) termed stamens, those pro
ducing mncrosporangia (ovules) carpels. The gametophytes very much reduced, the 
female being confined within the macrosporangia where its egg-cell is fertilized by the 
spermatozoid of the male gametophyte ( pollen tube), the sporophyte thus beginning 
its development while still attached to the sporophyte of the preceding generation. 
Eventually detached in an embryonic stage, together with the enclosing tissues, as a seed. 

The seed-bearing plants form the most numerous plant group in existence, more 
than 200,000 species being known. The seed-habit, now restricted to the Spermatophyta, 
i,; also known to have occurred in ancient fernlike plants. This category is now con
sidt>red essentially one of convenience rather than distinction because of the apparent 
diverse ancestry of its component members. 

CLASS I. GD1NOSPERMAE
3

Plants monoecious or dioecious, more or less resinous trees or shrubs; ovules and 
seeds not enclosed in an ovary, typically borne on scales that are arranged in a cone 
or strobilus, or sometimes terminal on naked or bracteate stalks; microsporangia mostly 
embedded in microphylls that are arranged in a cone or strobilus; male and female 
cones distinct, dissimilar. 

The Gymnosperms comprise an ancient remnant of about 700 species of trees and 
shrubs that are considered to have been most abundant in the Mesozoic. The group 
contains such relicts as the Cycads, the Ginkgo tree, Metasequoia and Araucarias. 

FAM. 13. PINACEAE LINDL. PINE FAMILY 

Resinous evergreen or rarely deciduous monoecious trees or shrubs, with whorled 
opposite or rarely alternate branches; leaves linear, needlelike or scalelike, arranged 
in spirals; flowers surrounded at base by the persistent budscales, unisexual, the staminate 
consisting of many spirally arranged stamens with 2 pollen sacs, the ovulate of many 
scales that bear 2 pendent ovules on their inner surface; fruit a woody cone, maturing 
the first, second or third season; seeds with or without wings; embryo axile in the 
copious endosperm; cotyledons several. 

A family of 10 genera and about 250 species that are widely distributed over the 
Northerp Hemisphere. Our pines are of considerable economic importance in east 
Texas for timber, naval stores and pulpwood. 
1. Leaves in bundles of 2 to 5 that are surrounded at base by a persistent or very rarely

deciduous scaly sheath; cones maturing the second or third year ............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. Pinus, p. 71. 

1. Leaves not in sheaths, solitary, often appearing 2-ranked; cones maturing the first
year ............•.........•.....•.••.....•.. 2. Pseudotsuga, p. 74. 

• Cf. D. S. Correll in C. L. Lundell, Flora of Texas I: 322-368. 1966 for a more
detailed treatment. 
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I. PINUS L. PINE 

Evergreen trees or rarely shrubs, with furrowed to laminate or thin scaly bark, 
rather hard or often soft wood; leaves of two kinds, the secondary forming the ordinary 
foliage leaves, needlelike, borne in clusters of 2 to 5 or rarely 1, terminating short 
rudimentary branchlets in the axils of scalelike primary leaves, surrounded at the base 
by a persistent or rarely deciduous membranous sheath, persistent from 2 to 8 years; 
staminate flowers clustered at the base of the season's growth, forming a distinct zone 
on the twig which becomes naked after the flowers have fallen, each Bower subtended 
by an involucre of several scales, composed of many 2-celled anthers; ovulate Bowers 
subterminal or lateral, solitary, in pairs or clustered, sessile or stalked, consisting of 
many ovule-bearing scales, subtended by nonaccrescent bracts and bearing 2 pendent 
ovules; fruit a woody cone, maturing the second year or sometimes the third year, opening 
and shedding the seeds at maturity or ( in some species) remaining closed and persistent 
on the branches for years; cone-scales elongated, variously thickened and appendaged 
at the exposed apex ( the apophysis ), with the ends of the growth of the previous year 
appearing as terminal or dorsal brown protuberances or scars ( the umbo); seeds usually 
obovoid, often with conspicuous membranous wings, their coats crustaceous; cotyledons 
3 to 15 or sometimes more. 

A genus of about 100 species widely scattered over the Northern Hemisphere. The 
genus includes species that are important for timber, paper pulp, and naval stores. 

The vast forest of pines of southeastern United States reaches its southwestern limits 
in east Texas. The boundary of its westernmost extension in Texas is represented by its 
natural occurrence in the following counties, reading north to south: Fannin, Lamar, 
Franklin, Rains, Van Zandt, Henderson, Anderson, Leon, Madison, Brazos, Burle!>on, 
Lee, Bastrop, Fayette, Colorado, Wharton, Fort Bend and Brazoria. One or more 
species of eastern species of pines occur in each of the 59 counties in Texas including 
and lying to the east of the above-cited counties, 

1. Di!>tribution east and southeast Texas, west to Bastrop County ( 2)
1. Distribution from the west-central Edwards Plateau north into the Plains Country

and west into the Trans-Pecos, east to Real and Uvalde counties ( 5) 
2( 1 ), Needles mostly 25 cm. long or more, consistently 3 in a bundle; bundle sheaths 

of new leaves on young twigs usually 25 mm. long or more; mature cones mostly 
over 15 cm. long; terminal buds silvery white ••..•. 1. P. palustris.

2. Needles usually much less than 25 cm. long, 2 or 3 in a bundle; bundle sheaths of
new leaves on young twigs 20 mm. long or less; mature cones mostly less than 
12 cm. long; terminal buds brownish ( 3) 

3(2). Leaves about 10 (5-12) cm. long, mostly 2 but sometimes 3 in a bundle; bundle 
sheaths mostly less than 10 mm. long; mature cones 4-7 cm. long ...•...••...•• 
. . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . • • . 5. P. echinata. 

3, Leaves about 17 ( 12-23) cm. long, mostly 3 but sometimes 2 in a bundle; bundle 
sheaths mostly more than 12 mm. long; mature cones usually 8 cm. long or more 
(4) 

4( 3). Leaves almost invariably 3 in a bundle; cones sessile .•..................... 
• . . • . . . . . . . . . . . . . . . . . . • • • • . . • • • • • . . . . . . . . . , •• 2. P. taeda. 

4. Leaves 2 or 3 in a bundle; cones short stalked ... .... 3. P. Elliottii.

5( 1 ). Needles 5 in a bundle; bundle sheaths early deciduous, 1.5-2 cm. long ....... . 
. • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. P. strobiformis. 

5. Needles usually less than 5 in a bundle; bundle sheaths persistent, of various lengths
(6) 

6(5). Needles more than 100 mm. long, mostly 3 (only occasionally 2, 4 or 5) in a 
bundle; bundle sheaths more than 10 mm. long; mature cones more than 7 cm. 
long; seeds with prominent wings ......•.•...... 4. P. ponderosa.

8. Needles 25-45 mm. long, 2 or 3 (rarely 1) in a bundle; bundle sheaths about 5 mm.
long; mature cones usually less than 5 cm. long; seeds wingless or essentially so 
(7)
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7 ( 6). Needles 2 ( sometimes 1 or 3) in a bundle, stout, semicircular in transverse section, 
yellow-green; mature cones usually more than 4 cm. long; seeds typically soft-
shelled ...................................... 6. P. edulis. 

7. Needles 2 or 3 in a bundle, slender, often triangular in transverse section, dark blue
green; mature cones mostly less than 4 cm. long ( 8) 

8 ( 7). Needles mostly 3 in a bundle; seeds thick-shelled; distribution in the Trans-Pecos 
region ....................................... 7. P. cembroides. 

8. Needles mostly 2 in a bundle; seeds thin-shelled; distribution mostly on the Edwards
Plateau .....................................• 7. P. cembroides var. remota. 

1. Pinus palustris Mill. LoNGLEAF PINE, LONGLEAF YELLOW PINE. Tree to 30 m. tall,
with a long clear trunk to 7 5  cm. in diameter and short stout branches to form a small 
open crown; twigs stout, orange-brown; buds large, invested by numerous silvery-white 
spreading fringed scales; bark orange-brown, composed of thin papery scales, usually 
plated on large trees; leaves in bundles of 3, in dense tufts at the ends of stout branch
lets, subtended by a scarious bract, 20-4 5 cm. long, bright-green, slender, flexible, 
pendulous, 3-sided; bundle sheath 2 5  mm. or more long, persistent; bract symmetrically 
decurrent and rounded or truncated at base; male Bowers dark-rose-purple, numerous 
in clusters; female flowers dark-purple, in clusters of 2 to 4; conelets with shortly 
mucronate scales; cones sessile, narrowly ovoid-elongate to cylindric, essentially sym
metrical, 1 5-2 5 cm. long, when deciduous usually leaving a few scales on the tree; 
cone-scales thin, flat, rounded at apex; apophysis reddish-brown

i 
commonly wrinkled, 

somewhat elevated along a transverse keel, the prominent umbo with a small persistent 
reflexed prickle; seeds about 12 mm. long, mottled; seed-wing about 4 cm. long, semi
elliptic, somewhat irregular at apex, striped. P. australis Michx. f. Mostly in deep sands 
or coarse sandy loams in several cos. in extreme s.e. Tex.; in the Coastal Plain from 
s.e. Va. to cen. Fla., w. to s.e. Tex.

In southeastern United States this is an important timber tree and a leading world
producer of naval stores. 

2. Pious taeda L. LoBLOLLY PINE, OLDFIELD PINE. Tree to 3 5  m. tall, with a long
clear trunk 6-12 elm. in diameter and spreading and ascending branches to form a 
large open crown; twigs reddish-brown to darlc-yellow-brown; buds with numerous 
narrow triangular reddish-brown scales that are often reflexed at their free tips; bark . 
nearly black and scaly on young stems, dark-brown on older parts and to 5 cm. thick, 
divided into irregular scaly blocks; leaves in bundles of 3 or sometimes 2, subtended 
by a scarious bract, 12-23 cm. long, yellow-green to grayish-green, slender though 
somewhat rigid, sometimes twisted; bundle sheath 1.5-2 cm. long, persistent; bracts 
decurrent and somewhat constricted into an obliquely cuneate base; male flowers 
yellow, in large clusters; female flowers yellow, solitary or in clusters of 2 or 3; conelets 
erect, their scales subacuminate; cones sessile ovoid-cylindric to narrowly conical, essen
tially symmetrical, 7-12 cm. long; cone scales thin; apophysis tawny, somPtimes lustrous, 
Battened, wrinkled, somewhat elevated along a transverse keel, the entire umbo forming 
a stout triangular spine with somewhat concave sides; seeds about 7 mm. long, pebbly 
to the touch, dark-brown, mottled with black; seed-wing about 2 cm. long, semiobovate, 
lustrous, yellowish-brown to somewhat grayish-black. In sands, sandy loams or gravelly 
soils in flatwoods, on ridges and hills, and savannahs in e. Tex., w. to Bastrop, Burleson, 
Leon, Anderson, Smith and Woo<l cos.; on the Coastal Plain and Piedmont from s. 
N.J. and Md., s. to cen. Fla. and w. to e. Tex. and n. in the Miss. Valley to s.e. Okla., 
Ark. and s. Tenn. 

This species comprises the so-called "Lost Pines" of Bastrop County. This romanticism 
is misleading since the pines of Bastrop and Fayette counties are now known to be 
definitely connected with the main body of pines that are the principal component of 
the east Texas forest. 

3. Pinus Elliottii Engelm. SLASH PINE, PITCH PINE, YELLOW SLASH PINE. Tree to
3 5  m. tall, with a tall tapering trunk to 1 m. in diameter and horizontal branches to 
form a rounded crown; twigs roughened with spreading scales; bark broken up into 
rather large flat flakes; leaves stout, dark green and lustrous, ascending in rather tight 
clusters to appear broomlike, borne in fascicles of 2 or 3, 12.5-27 cm. long; fascicle 
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sheaths 1-1.5 cm. long; cones stalked, 7.5-15 cm. long, usually falling from tree by the 
end of the second year, elongate and ovoid-conic when unopened, ovoid-conic when 
open; cone scales with lustrous tan faces, transversely keeled, each with an elongate 
umbo that bears a small recwved spine; seeds somewhat triangular, with a thin brittle 
shell, the wings dark-brown. P. caribaea of auth. 

This species is commonly planted in reforestation. Plantations have been seen or are 
known to occur in Austin, Montgomery, Tyler, Jasper and Newton counties. It repro
duces well and, in time, this species should become a naturalized element in the flora 
of Texas. Slash pine occurs on the Coastal Plain from s. S.C. to cen. Fla. and s.e. La.; 
planted and tending to escape in s.e. Tex. 

4. Pious ponderosa Laws. PoNDEROSA PINE, WESTERN YELLOW PINE. Tree to about
35 m. tall, with a straight trunk 9-12 dm. in diameter and rather stout branches forming 
a pyramidal open crown; twigs short and congested, emitting a turpentine-like odor 
when bruised; bark blackish and furrowed on young trees, yellowish-brown to cinnamon
red and plated on old trunks; leaves usually in bundles of 3 but occasionally 2 on the 
same tree, rarely 4 or 5, subtended by a scarious bract, 1-3 dm. long, gray-green to 
dark-yellowish-green, flexible to somewhat rigid; bundle sheath 1.5-2 cm. long, persistent, 
the scales at first dull-brown but soon becoming blackish with age; bract about 3 mm. 
long after loss of the lanceolate fimbriate apical portion, the base umbonate and scarcely 
or not at all decurrent; male flowers yellow; female flowers clustered or in pairs, dark
red; cones essentially sessile, ovoid to ovoid-conic or ellipsoid, more or less symmetrical, 
light-reddish-brown, 8-15 cm. long, when deciduous usually leaving a few basal scale� 
on the tree; cone scales thickish; apophysis diamond-shaped, tawny-yellow to dull-brown, 
lustrous, elevated along a transverse keel, the prominent umbo armed with a sharp 
usually persistent prickle; seeds ovoid, about 7 mm. long, somewhat compressed toward 
the apex, brownish-purple; seed wing about 25 mm. long, semiobovate. P. brachyptera
Engelm. In canyons and on upper slopes of mts. in the Trans-Pecos; widespread from 
the mts. of w. Tex., w. to s. B. C. and w. and n.w. U.S. and s. to n.-cen. Mex. 

This is an important timber tree in western United States. In the Chisos Mts. some 
specimens with 4 and 5 needles tend toward the var. arizonica ( Engelm.) Shaw of 
northern l\,fexico, southern Arizona and southwestern New Mexico. 

5. Pinus echinata Mill. SHORTLEAF PINE, SHORTLEAF YELLOW PINE. Tree to 30 m.
tall, with a long clear trunk 6-9 drn. in diameter and rather short spreading branches 
to forn1 a narrow pyramidal crown; twigs at first pale-green, usually with a bluish or 
purplish bloom, in time smooth and reddish-brown; buds with several slender red-brown 
scales; bark nearly black and roughened on young stems, reddish-brown and separated 
into irregular flat scaly plates on older parts; leaves in bundles of 2 or 3 on same 
branch, subtended by a scarious bract, 7-12 cm. long, dark-blue- or yellow-green, slender, 
flexible; bundle sheath 6-12 (-15) mm. long, persistent; bract irregularly decurrent with 
the decurrent portion soon exfoliated; male flowers yellowish-brown to pale-pink, in 
large clusters; female flowers light-pink, solitary or in clusters of 2 or 3; conelets with 
mucronate scales; cones subsessile, releasing their seeds at maturity but remaining on 
the branches for many years, ovoid to conical, essentially symmetrical, 4-6.5 cm. long; cone 
scales thin, rounded at the apex; apophysis reddish-brown, thin or thickened along a 
transverse keel, the prominent umbo armed with a small sharp straight or curved often 
deciduous prickle; seeds nearly triangular, with rounded sides, about 7 mm. Ion�, 
brown, usually mottled with black; seed wing about 12 mm. long, semiobovate, stranu
neous, sometimes streaked with yellow-brown. On well-drained hills, flatwoods and slopes 
in e. Tex., w. to Burleson and Henderson cos.; from s.e. N. Y. and N. J., s. to n. Fla. and 
s.w. to s. Mo., e. Okla. and e. Tex.

An important timber tree in southeastern United States.
6. Pinus edulis Engelm. PINYON, NUT PINE, COLORADO PINYON PINE. Small trees to

10 m. or more tall, with a short trunk 6 drn. or more in diameter and a compact globose 
spreading crown; bark furrowed into scaly ridges! gray to r�ddish-��o�; needles _2( sometimes 3 or rarely 1 ) in a bundle, stout, yellowISh-green, with whitish Imes on therr 
outer rounded surface; bundle sheath about 5 mm. long, cones ovoid, 3.5-5 cm. long, 
light-brown or tan-color, with thick blunt scales; seeds brown, wingless, usually soft
shelled, about 13 mm. long, oily and edible. P. cembroides var. edulis (Engelm.) Voss. 
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On mt. slopes in extreme n. Trans-Pecos, also reportedly on breaks of the Prairie Dog 
Town Fork of the Red River in Deaf Smith Co. in the Plains Country; from Tex., w. 
to Colo., Ut., Ariz. and n. Mex., with several local areas in n.w. Okla., s.w. Wyo. and 
s.e. Calif.

E. L. Little, Jr. has observed that P. edulis is more or less consistently parasitized by
Arceuthobium while P. cembroides is relatively immune. The edible seeds of this species 
are gathered from the wild and are sold as "pinyon nuts." 

7. Pinus cembroides Zucc. MEXICAN PINYON, MEXICAN PINY0N PINE, PINO PINONERO.
Small trees to 10 m. or more tall, with a trunk 5 dm. or more in diameter and a com
pact globose spreading crown; bark deeply furrowed into scaly ridges, reddish-brown 
or blackish, with Battened plates on large trunks; needles 3 ( sometimes 2) in a bundle, 
25-45 mm. long, slender, dark-bluish green; bundle sheath about 5 mm. long; cones
ovoid, 2.5-4 cm. long, reddish-brown, with thick blunt scales; seeds brown, usually
hard-shelled, about 1 cm. long, oily and edible. On mesas and mt. slopes of s. half of
Trans-Pecos Tex.; from Tex., w. to s.e. Ariz. and n. Mex.

Var. remota Little. This plant, which is somewhat remotely centered in the Edwards 
Plateau of west-central Texas, is characterized by having usually 2 needles in a bundle 
and thin-shelled seeds. According to Little, the trees have persisted on the Edwards 
Plateau at low elevations probably since the glacial periods when the distribution prob
ably was continuous. 

8. Pinus strobiformis Engelm. SOUTHWESTERN WlilTE PINE, PINO ENANO. Tree to 25
m. tall, with a trunk to about 1 m. or more in diameter and rather slender branches
forming a broad rounded crown; spring shoots reddish-brown and pubescent; twigs and
branchlets tough and pliant, glabrous, usually with a glaucous bloom; buds with ovate
lanceolate loosely imbricated brownish scales having scarious margins; bark smooth and
whitish-gray on young trunks, grayish or dark-brown and deeply furrowed on older
trunks; leaves in bundles of 5, at first subtended by a scarious bract, 4-9 cm. long,
bluish-green, slender, entire to very sparsely serrulate; bundle sheath 1.5-2 cm. long,
early deciduous; bract from a swollen base not noticeably decurrent; male Bowers
reddish-brown in appearance, in short spikes; female Bowers bright reddish-purple,
several in a cluster; conelets smooth; cones short-stalked to subsessile, pendent, oval to
subcylindric, symmetric, yellowish-brown, 7-25 cm. long, dehiscent at maturity; cone
scales thick, rounded at apex; apophysis pale-tawny-yellow or yellow-ochre, lustrous,
commonly prolonged and somewhat reflexed, the thickened apex and unarmed umbo
raised above the surface of the cone; seeds oval, 5-12 mm. long, wingless or essentially
so, reddish-brown mottled with black. P. -flexilis of auth., P. -/lexilis var. reflexa Engelm.,
P. reflexa ( Engelm.) Engelm. In canyons and on upper slopes of mts. in cen. and n.
Trans-Pecos; from the mts. of w. Tex., w. to Ariz. and s. to cen. Mex.

2. PSEUDOTSUGA CARR.

Seven species in North America and eastern Asia. 

1. Pseudotsuga Menziesii ( Mirb.) Franco. DoucLAs-nR, BLUE DouGLAS-FIR. Pyra
midal evergreen trees with long whorled branches, usually drooping branchlets and 
rough furrowed bark, to 50 m. or more tall, with a straight trunk to about 15 dm. in 
diameter; the twigs somewhat roughened by the bases of fallen leaves, glabrous or 
pubescent; leaves short-stalked, linear, spreading on all sides of twigs or sometimes in 2 
rows, 1.5-3 cm. long, about 1.3 mm. wide, flat, slightly grooved and dark-blue-green 
above, paler beneath, rounded at apex, falling away after from 6 to 8 years to leave 
a rounded sessile leaf scar; cones ellipsoid to ovoid-ellipsoid, reddish-brown, 4-7 cm. 
long, with thin rounded scales and long thin conspicuously 3-pointed bracts projecting 
beyond the scales; seeds dull-russet-brown with areas of white. P. Douglasii ( Lindl.) 
Carr., P. taxifolia (Lamb.) Britt., P. mucronata (Raf.) Sudw. In canyons and on upp�r 
slopes in the mts. of the Trans-Pecos; from w. Tex. to Mont., Alta. and B.C., s. to Calif., 
Ariz. and n. Mex. 

One of the most important timber trees that, according to the best authorities, has the 
largest total stand of any timber tree in the United States. Our plant is usually referred 
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to var. glauca (Mayr) Franco on the basis of its more compact habit and more ascend
ing branches, the shorter more or less bluish-green leaves, and smaller cone ( about 5 cm. 
long ) with spreading and often reflexed bracts. 

FAM. 14. TAXODIACEAE WARMING T AXODIUM FAMILY 

Deciduous or essentially evergreen trees with light-brown furrowed and scaly bark 
and upright or spreading branches; branchlets of two kinds, those near the apex of the 
shoot persistent and with axillary buds, those on the lower part of the shoot without 
axillary buds and deciduous; winter-buds globose, scaly; leaves alternate, subulate or 
Hat and linear with stomatic bands below, those of the deciduous branchlets usually 
spreading in two ranks, those of the persistent branchlets spreading radially; staminate 
Bowers ovoid, consisting of 6 to 8 stamens and forming terminal drooping panicles; 
pistillate Bowers scattered near the ends of the branches of the preceding year, sub
globose, consisting of 2-ovuled scales; fruit a short-stalked globose or ovoid cone that 
ripens the first year, consisting of many thick coriaceous peltate scales that are dilated 
from a slender stipe into an irregularly 4-sided often mucronate disk; each fertile scale 
with 2 unequally 3-angled seeds with 3 thick wings. 

About 16 species in 10 genera in both hemispheres. 

I. TAXODIUM RICH. BALD CYPRESS 

Trees with light-green deciduous leaves and slender leafy branchlets of the season 
that are deciduous in autumn, monoecious, often with erect columnar "knees" produced 
from the roots in areas of frequent flooding; flowers unisexual, the two kinds on the 
same branches; staminate flowers in panicles of short or slender spikes, with few stamens; 
filaments scalelike, peltate, bearing 2 to 5 anther cells; pistillate aments ovoid, in small 
clusters, scaly, with a pair of ovules at the base of each scale; cone closed, globular, 
composed of thick and angular somewhat peltate scales that bear two 3-angled seeds 
at their bases. 

Three species in southern United States and Mexico. Important timber trees that are 
commonly grown for their ornamental qualities. 

1. Distribution in Texas north of the Rio Grande Valley; deciduous; branches of
staminate flowers short and crowded, the flowers commonly in short compact 
secondary branches ........................ ... 1. T. distichum.

1. Distribution in Texas confined to the Rio Grande Valley; essentially evergreen;
branches of staminate Bowers long and slender, open, composed of single flowers 
or tight clusters of several flowers ............... 2. T. mucronatum.

1. Taxodium distichum ( L.) Rich. BALD CYPRESS, SOUTHERN CYPRESS. Tree occasion
ally to 50 m. tall, with a tapering trunk strongly buttressed at the swollen base, pyra
midal when young, in old age usually spreading to form a broad rounded head; bark 
reddish-brown or gray, with long fibrous or scaly ridges; young branchlets green, becom
ing brown the first winter; the 2-ranked feathery leaves linear to linear-lanceolate, flat, 
apiculate, 1-1.5 cm. long, soft bright-green to yellowish-green or whitish below, turning 
dull-orange-brown before falling; panicle of staminate flowers 10-12 cm. long; cone 
globose or obovoid, about 25 mm. across; disk of hard scales, rugose, usually without a 
mucro; seeds heavy, angular, about 1 cm. long. In swamps and along rivers and streams 
in e. Tex, w. from Brazoria Co. to Real and Uvalde cos. on the Edwards Pl�teau in cen. 
Tex.; from Del. to Fla., w. to Ill., Mo., Ark. and Tex. 

Especially in wet and frequently inundated areas the roots produce woody cylindrical 
projections to 2 m. tall and 3 dm. in diameter that are called "cypress-knees." An 
important timber tree that is sometimes grown for its ornamental value. Individuals of 
this species exhibit some remarkable genetic differences. For example, near Saratoga 
two trees growing side by side have the appearance of two entirely different species. 
One, with open crown, has its branches ascending, while the other, with a dense closed 
crown, has spreading and descending branches. 
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2. Taxodium mucronatum Ten. MONTEZUMA BALD CYPRESS, SABINO, AHUEHUETE,
CIPRES. Large tree with straight trunk enlarged near the base, up to 30 m. high; bark 
brownish-rea, relatively smooth to shallowly furrowed, fibrous, more or less shredded; 
leaves linear, 6-12 mm. long, spreading in nearly 2-ranked sprays, these and some young 
branchlets falling with appearance of new growth; staminate cones small, ovoid, 1.5- 2.5 
mm. long, in slender spikes 5-15 cm. long; ovulate cones subglobose, 15-2 5 mm. in
diameter; seeds dark-reddish-brown, 4-8 mm. long, irregularly angular because of
crowding. Along the Rio Grande and occasionally along resacas in Cameron and Hidalgo
cos. in the Rio Grande Valley; from s. Tex., s. on the Mex. tableland and along the
coast of the Gulf of Mex.

This species is the famous large tree of Santa Maria del Tule, Oaxaca, Mexico, which, 
according to the best authority, has a height of about 3 9  meters and a trunk circumfer
ence of 5 2  meters, with the spread of its branches about 4 2  meters. 

FAM. 15. CUPRESSACEAE BARTL. CYPRESS F AMIT, y 

Monoccious or dioecious trees or shrubs, with imbricated opposite or whorled sca1elike 
( or rarely linear) leaves, decurrent and thickly clothing the branchlets, or jointed at 
base; Bowers small, unisexual, terminal on the branchlets or axillary; stamens with 
several pollen sacs attached at the lower half of the thin shieldlike connective; ovuliferous 
scales several, opposite or whorled, bearing at base 1 to many erect ovules; cones woody 
or fleshy, the scales shield-shape or imbricated; seeds often angled or winged; cotyledons 
2 or more. 

A family of about 19 genera and about 130 species widely distributed over both 
hemispheres. 

1. Fruit a woody dehiscent cone, long-persistent; seeds winged, numerous under each
scale; leaves scalelike, decussate ................. 1. Cupressus, p. 76. 

1. Fruit an indehiscent berrylike cone, formed by the coalition of the scales, not long-
persistent; seeds not winged, 1 or 2 under each scale; ovules 1 or 2 ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. Juniperus, p. 76. 

I. CUPRESSUS L.

Fifteen or more species native to warm temperate Asia, southern Europe, northern 
Africa, southwestern United States and Mexico. 

1. Cupressus arizonica Greene. ARIZONA CYPRESS, CEDR0 BLANCO, Resinous aromatic
monoecious evergreen tree to about 2 5  m. tall, usually less than 10 m. tall, with a straight 
trunk usually 5 dm. or less in diameter and a conical or rounded crown; twigs .numerous, 
stout, 4-angled, 1.5- 2 mm. thick, branching nearly at right angles in all directions; bark 
on young or small tJ:unks smooth and shedding in thin scales to expose the red inner 
bark, on older or larger trunks rough and thick and becoming furrowed and fibrous or 
checkered, often exfoliating, mostly gray or blackish; leaves scalelike, triangular-ovate, 
sharp-pointed, pale-blue-green, commonly with a whitish bloom, about 2 mm. long; cones 
short-stalked, globose, 2-2.5 cm. in diameter, hard and woody, gray, often glaucous, 
with 6 to 8 flattened scales bearing a hard point in center, remaining attached for several 
years; seeds purplish-brown, somewhat triangular, about 2 mm. long. Incl. var. bonita
Lemm., C. glabra Sudw. In Tex. known only from high forested canyons in the Chisos 
Mts. in Brewster Co.; from w. Tex. and s.w. N.M. to s. Calif. and n. Mex. 

Used mainly for fence posts, in shelterbelts and as an ornamental. 

2. JUNIPERUS L.

More or less aromatic evergreen dioecious or sometimes monoeciom trees or shrubs 
with thin shredded or thick checkered or furrowed bark and soft close-grained often 
reddish wood; branches often slender; leaves persistent for several years, scalelike or 
sometimes awl-shaped, sometimes jointed at base, opposite or in whorls of 3, decurrent 
at the base; flowers small, terminal; staminate flowers solitary or clustered, their scales 
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ovate or peltate, bearing 3 to 6 anther cells; ovulate flowers subglobose, of 2 to 3 series 
of scales; ovules 1 or rarely 2 to each scale; cones berrylike by the coalition of the 
fleshy scales; seeds 1 to several, wingless; cotlyedons 2 to 6. 

About 60 species that are widely distributed over the Northern Hemisphere. 
Juniperus communis L., the common juniper, has been reported from the Plains 

Country ancl Trans-Pecos Texas, but these reports undoubtedly were based upon mis
identified specimens. 

In all species of Juniperus the juvenile leaves and frequently those on leading shoots 
are needlelike. Any one species may also have glaucous individual trees as well as those 
with bright-green foliage. A common teratological condition in ]uniperus, caused by 
parasitic insects, is the exsertion of the seed at the tip of the cone. This is known in 
several Texas species, and, according to Morton ( Rhodora 43: 34 5. 1941), it is known 
altogether in about 16 species. 

With few exceptions, cedars are trees and shrubs of poor dry soils. In Texas, they are 
especially common on breaks and rim rocks of mesas in the central and western parts 
of the state. 

1. Leaf margins irregularly minutely cellular-serrulate or cellular-denticulate, not
smooth ( under magnification) ( 2) 

1. Leaf margins entire and smooth, sometimes hyaline ( under magnification) ( 6)
2 ( 1). Mature fruits reddish or copper-colored; large hilum of seeds reaching about

halfway up their surface ( 3) 
2. Mature fruits blue or bluish-black; small hilum of seeds about one third way up their

surface ( 5) 
3(2). Seeds 1 or 2; cones without a bloom, usually less than 8 mm. in diameter, the 

pulp usually resinous and soft; leaves frequently in threes; leaf gland usually 
prominent and more or less swollen and elevated, round; bark of trunk furrowed 

............................................ 2. ]. Pincliotii.
3. Seeds 3 or 4; cones more or less glaucous, usually more than 8 mm. in diameter,

the pulp dry and solid; leaves usually in pairs, opposite; leaf gland usually in
conspicuous and fiat, depressed or rounded with the leaf curvature, oval to 
elliptic; bark of trunk furrowed or checkered ( 4) 

4(3). Bark of trunk checkered; twigs rather thick and spreading; leaf gland frequently 
ruptured ..................................... 1. ]. Deppeano.

4. Bark of trunk furrowed, not checkered; twigs thin and drooping; leaf gland rarely
ruptured ..................................... 1. ]. Deppeana var. Sperryi.

5(2). Cones mostly 4-7 mm. long when mature; seed solitary or rarely some in pairs, 
sometimes flattened, prominently ridged and obtuse; leaf gland elliptic and flat 
or depressed; plants of the Trans-Pecos region and Plains Country ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. ]. monosperrna.

5. Cones mostly 7-8.5 mm. long when mature; seeds 1 or 2, not flattened when solitary,
ridgeless and pointed at the tip; leaf gland ( when evident) round and somewhat 
swollen; plants confined to the Edwards Plateau of central Texas ............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. J. Ashei.

6 ( 1). Species in the Trans-Pecos region and Plains Country of west and northwest 
Texas; leaf gland elliptic, elongate, rarely oval; mature leaves always paired and 
only slightly ( if at all) overlapping the ones directly above ( 7) 

6. Species of central and east Texas; leaf gland usually small and oval or round, rarely
elliptic, much shorter than the distance from the gland to the leaf tip; mature 
leaves in pairs or occasionally with some in threes, usually overlapping to some 
degree the ones above ( 8) 

7 ( 6). Cones red-brown or grayish-brown, usually more than 8 mm. in diameter, 4- to 
12-seeded; branchlets drooping; leaves sharply acuminate; leaf gland shorter than
or nearly equal the distance from the gland to the leaf tip; apparently confined
to the Chisos Mountains ........................ 5. J. fiaccida.

7. Cones bright-blue, usually less than 8 mm. in diameter, 1- or 2-seeded; branchlets
not noticeably drooping; leaves bluntly obtuse to subacute; leaf gland as long as 
or mostly longer than the distance from the gland to the leaf tip; distribution 
north of the Chisos Mountains .................. 6, J. scopulorum.
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8 ( 6 ). Branches mostly pendulous; ultimate twigs usually less than 1 mm. thick; leaves 
bluntly obtuse to acute, mostly less than 1.5 mm. long; cones mostly ovoid and 
3-5 mm. long; distribution in extreme southeast Texas •..••..••...........•. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. J. silicicola. 

8. Branches typically horizontally spreading; ultimate twigs usually 1 mm. thick or
more; leaves acute to acuminate, 1.5-2 mm. long; cones essentially globose and 
5-8 mm. in diameter; distribution rather general in east T�xa� : 

............•.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. ]. virginiana. 

1. Juniperus Deppeana Steud. ALLIGATOR JUNIPER, WESTERN JUNIPER. Small dioecious
tree to about 15 m. high, usually much smaller, with a short thick trunk to about 1 m. 
in diameter and stout spreading branches that form a broad-pyramidal or round-topped 
crown; bark thick, grayish or dark-brown, deeply furrowed into checkered or square 
plates; branch]ets and leafy twigs slender; leaves on mature fruiting or flowering branches 
opposite, closely appressed, rhombic-ovate, broadly obtuse to acute and sometimes 
apiculate at apex, 1.5-3 mm. long, the margins minutely cellular-serrulate or cellular
denticulate, glandular on the somewhat keeled back, often with whitish drops of resin, 
bluish-green and often more or less glaucous; staminate cones ellipsoid, green-brown, 
up to 6 mm. long; mature fruit reddish-brown to tan or sometimes purplish-red, glaucous, 
subglobose to broadly ellipsoid, 8.5-12 mm. in diameter, maturing the second year, the 
mealy brownish pulp drying tightly around the seeds; seeds 1 to 5 ( usually 4) per 
fruit, about 7 mm. long, light-chestnut-color or tannish. Incl. var. pacliyphloea (Torr.) 
Martinez, J. pachyphloea Torr. On grassy open rocky hills and slopes and in scrub oak 
areas in the mts. and foothills of the Trans-Pecos; from w. Tex., w. to cen. Ariz. and 
s. to cen. Mex.

The wood of this species is used for fence posts and fuel.
Var. Sperryi Correll. This plant, which is rare in the Davis and Guadalupe mts., is

characterized by having bark longitudinally furrowed and scaly; branches and branchlets 
flaccid and drooping; twigs slender; leaves usually sparsely sprinkled with glistening 
specks and the inconspicuous dorsal gland rarely ruptured; fruit dry and similar to 
that of var. Deppeana. 

2. Juniperus Pinchotii Sudw. RED-BERRY JUNIPER, PINCHOT JUNIPER. Large dioecious
or rarely monoecious shrub or small tree with shrubby aspect, to about 6 m. high, 
usually with several or numerous stems arising from the base to form a dense clump; 
bark thin, ashy-gray, longitudinally fissured into persistent scales; branches somewhat 
rigid, their slender tips erect or ascending; wood with nearly white sapwood and light
brown-reddish tinged heartwood; leaves on mature fruiting or flowering branches in twos 
and threes, closely appressed, triangular-ovate, acute, 1.5-2.5 mm. long, the margins 
minutely cel1ular-serrulate or cellular-denticulate, usually with a roundish gland on 
the somewhat thickened back, yellowish-green; mature fruit variable in size and color, 
reddish- or copper-brown, with very little or no bloom, subglobose to slightly ellipsoid, 
with a thick dryish sweetish pulp, 6-10 mm. in diameter; seeds 1 or 2 per fruit, about 
5 mm. long, broadly ovoid, pointed, indistinctly ridged, lustrous-chestnut-brown; hilum 
somewhat bilobed and covering the seed for about one-half its length from the base. 
]. erythrocarpa Cory, ]. texensis Van Melle, ]. monosperma var. Pinchotii ( Sudw.) Van 
Melle. In gravelly or rocky soils on open flats and dry hills, in arroyos and canyons, 
on caprocks and talus slopes, commonly about limestone and in gypseous soils from 
cen. Tex., n. to Plains Country and w. to the Trans-Pecos; from cen. Tex. to s.e. N.M. and 
w. Okla.·

This species has a remarkable viability for sprouting from charred or cut stumps after
burning or cutting. The sprouts grow very rapidly at first and are willowy. In addition 
to their difference in fruit-color, the branchlets of J. Pinclwtii tend to be more slender 
and erect than those of J. Ashei which are usually stiffish and recurved. This species is 
used locally for fuel and fence posts but it is considered to be only moderately durable 
when in contact with soil. 

3. Juniperus monospenna ( Engelm. ) Sarg. ONE-SEEDED JUNIPER, CHERRY-STONE
JUNIPER. Large dioecious shrub or small tree with shrubby aspect, to about 6 m. high. 
usually with several small trunks arising from tlte base or branched near the bast:, 
forming a low open and bushlike crown; bark light-ashy-gray, ridged, divided into thin 
shreddy fibrous scales; branchlets slender, tetragonal; leaves on mature fruiting and 
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flowering branches in pairs or rarely in threes, closely appressed or sometimes slightly 
spreading, ovate, acute to acuminate, often rough to the touch, 2-3 mm. long, the 
margins minutely cellular-serrulate or cellular-denticulate, with or without a conspicuous 
elliptic and flat or depressed gland on the usually thickened and rounded back, grayish
green; staminate cone brownish, ovoid-ellipsoid, about 4 mm. long; mature fruit dark- or 
pale-blue to purplish-violet and glaucous, subglobose or globose-ovoid, with a thin 
sweetish resinous pulp, 4-7 mm. long; seeds mostly 1 or rarely 2 or 3 per fruit, pale
chocolate- or chestnut-brown, ovatish, obtuse, prominently ridged, sometimes flattened; 
hilum whitish, covering the seed for about one-third its length from the base. Incl. f. 
gymnoca,pa (Lemm.) Rehd., J. gymnocarpa (Lemm.) Cory, J. mexicana var. mono
sperma ( Engelm.) Cory. Mostly on steep slopes and broken ground about rimrocks and 
breaks, in eroded soils of arroyos and plains and in brushlands, in the n. Plains Country 
and Trans-Pecos; from n.w. Okla. and w. Tex. to Ut., Nev., s.e. Ariz. and n. Mex. 

The multistemmed plant that produces small bluish or bluish-black, commonly 
glaucous, fruits and that occurs in the Trans-Pecos and in the northern Panhandle is what 
we consider to be this species. 

4. Juniperus Ashei Buchh. ROCJt CEDAR, POST CEDAR, MEXICAN JUNIPER, MOUNTAIN
CEDAR. Large dioecious shrub or small tree with shrubby aspect, to 6 m. high, usually 
with several trunks arising from a short furrowed main trunk or sometimes branching 
from the ground, rarely with a single trunk, forming a broad globular or open irregular 
crown; bark thin, ashy-gray, in long narrow persistent shreddy scales; wood heavy, with 
pale-brown heartwood and a broad zone of nearly white sapwood; branches spreading, 
their tips often recurved, the twigs grayish with age; leaves on mature fruiting or 
flowering branches in pairs or less frequently in threes, closely appressed, triangular-ovate, 
acute, 1-2 mm. long, to 1 mm. wide, the margins minutely cellular-serrulate or cellular
denticulate, with or without an oval or roundish more or less swollen gland on the back, 
dark-gray-green; staminate cones with about 12 overlapping peltate scarious scales that 
are brownish at the obtuse to rounded erose tips; mature fruit dark-blue, glaucous, 
globose-ovoid, with a thin sweet resinous pulp, 7-8.5 mm. long, 6-7.5 mm. wide; seeds 
one or sometimes two per fruit, broadly ovate, pointed, not flattened when single, 5-6 
mm. long, 3.5-4.5 mm. wide, light-yellow-brown to chocolate-brown, without ridges
or angles but with several very shallow grooves extending lengthwise; hilum smooth,
whitish, covering the seed for about one-third its length from the base. ]. me.xicana of
auth., ]. sablnoides (H.B.K.) Nees (not Griseb.), Sabina sabinoides (H.B.K.) Small.
In rocky soil in canyons, ravines, arroyos and about rimrocks and breaks, and on eroded
slopes and flats, often forming thickets or "cedar brakes," centered on the Edwards
Plateau, extending s. to Zavala Co., n.e. to Dallas Co., w. to Terrell Co. and n. to Nolan,
Taylor and Stephens cos.; from s. Mo. and n. Ark., s.w. to Tex., s.e. N.M. and n. Mex.

In central and west Texas the wood of this species is the main source of fence posts 
which are extremely durable when in contact with the soil. As far as known, the cedar
apple rust <;loes not occur on this species. 

5. Juniperus flaccida Schlecht. WEEPING JUNIPER, DROOPING JUNIPER, MEXICAN
DROOPING JUNIPER, TASCATE. Small dioecious trees to 9 m. high, with a short furrowed 
trunk and spreading branches and slender drooping branchlets to form a globose crown; 
twigs leathery and drooping; leaves on mature fruiting and flowering branches opposite, 
narrowly ovate, commonly spreading at the acuminate apex, with entire margins, with or 
without a more or less elliptic gland on the back; fruit dark- or dull-reddish-brown, with 
a bloom, subglobose, 8.5-12 mm. in diameter, with a mealy pulp interspersed with 
resinous glomerules that dries tightly about the seeds, resin often conspicuous on outer 
coat of fruit; seed 4 to 12, pinkish. On forested or open rocky slopes of the Chisos Mts. 
in the Trans-Pecos; from w. Tex. to s. Mex., with a doubtful locality in Real Co. on the 
Edwards Plateau. 

6. Juniperus scopulorum Sarg. ROCKY MoUNTAIN JUNIPER. Large or shrubby dioecious
tree to 12 m. high, with a short stout trunk to about 9 dm. in diameter that is often 
divided to near the ground into several slightly spreading stems and stout spreading
ascending branches to form an open irregularly round-topped crown; bark thin, dark
reddish-brown or gray tinged with red, divided by shallow fissures into narrow flat 
connected ridges that break up on the surface into persistent shredded fibrous scales; 
branchlets slender and 4-angled, becoming terete with age; leaves on mature fruiting 
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and flowering branches opposite and in pairs, closely appressed but usually not noticeably 
overlapping, ovate to ovate-elliptic, obtuse to acute, about 2 mm. long, the margins 
smooth, usually with a somewhat obscure elongate-elliptic gland on the back, dark-green 
or sometimes pale and glaucous; staminate cone subglobose to ellipsoid, 2-4 mm. long; 
mature fruit developed in 2 years, bright-blue, covered with a glaucous bloom, globose, 
with a sweet resinous pulp, 5.5-8.5 mm. in diameter; seeds one or usually two per fruit, 
rarely more, ovate, acute, prominently grooved and angled, about 5 mm. long, lustrous 
light-chestnut-brown; hilum small, 2-lobed. In rocky areas in canyons and on breaks 
in the Guadalupe Mts. of the Trans-Pecos and in the n. Plains Country; from N. D. and 
Mont., w. to B. C., Wash., Nev. and Ariz., s. to Tex. and in extreme w. Okla. 

This species is very closely allied to /. virginiana but it tends to have larger fruits 
that take 2 years to mature, less acute and less overlapping leaves that have a longer 
dorsal gland, and more fibrous-shredded reddish-brown or grayish-brown bark. In spite 
of these differences, when they are found in proximity they are extremely difficult to 
distinguish one from the other. 

1. Juniperus silicicola (Small) Bailey. SOUTHERN RED CEDAR, SAND CEDAR, COAST
JUNIPER. Medium-sized dioecious tree to IO m. high or more, with a short single trunk 
to 6 dm. in diameter and ascending or spreading branches to form a dense pyramidal or 
somewhat irregular rounded crown; bark thin, reddish-brown, exfoliating in fibrous 
shreds; branchlets and twigs slender, terete or 4-angled, typically pendulous, tl1e ultimate 
twigs mostly less than 1 mm. thick; leaves on mature fruiting or flowering branches 
opposite in pairs or sometime in tluees or more, imbricate and closely appressed, ovate or 
triangular-ovate, blunt to acute at apex, 1-2 mm. long, dark-bluish-green, the margin 
smooth, with an oval-obJong gland on the back; staminate cones ellipsoid, to 5 mm. 
long, yellowish-brown; fruits blue, with a waxy glaucous bloom, 5 mm. or less in 
diameter, subglobose to ellipsoid-ovoid, with a soft resinous pulp; seed usually solitary, 
ovoid, acute, usually prominently grooved. J. barbadensis of auth., J. lucayana of auth., 
Sabina silicicola Small. Usually in sandy soils in s.e. Tex.; on the Coastal Plain mostly 
near the coast from s.e. N. C., s. to cen. Fla. and w. to s.e. Tex. 

This species is very similar to J. virginiana but it typically has more slender, elongated 
and pendulous branches and branchlets, smaller and more blunt leaves and smaller cones. 

8. Juniperus virginiana L. EASTERN RED CEDAR. Medium-sized to large dioecious or
sometimes monoecious trees to 30 m. high but usually much smaller, with an erect 
solitary trunk to about 1 m. in diameter and numerous spreading or erect branches to 
form a dense pyramidal to almost columnar crown; bark thin, reddish-brown, fibrous and 
shredding into long narrow fringed scales; wood with a red fragrant heartwood; twigs 
rounded or 4-angled, slender; leaves on mature fruiting and flowering branches opposite 
or rarely in threes, closely appressed and nearly always overlapping the leaf above, 
rhombic-ovate, acute to acuminate, sometimes apiculate, 1.5-2 mm. long, the margins 
smooth, with or without a rounded or oval gland on the back, dark-bluish-green; staminate 
scales tipped with yellow at the rounded smooth apex; mature fruit developed in one 
year, dark-blue or bluish-purple, glaucous, globose to subglobose or sometimes ovoid, 
with a dry resinous pulp, 5-8 mm. in diameter; seeds one or two or rarely more per 
fruit, ovatish to subglobose, bluntly pointed, yellowish-brown, 2-4 mm. long, 1.5-3 mm. 
wide, very shallowly pitted; hilum small, inconspicuous. A field and pasture tree of dry 

sandy and rocky soils, commonly in old fields, along fence-rows and on the edge of 
forests in e. Tex. and the n. Plains Country in the Tex. Panhandle; from s.w. Me., w. to 
n. N. Y., s. Can. and s.w. N.D., s. to Kan., w. Okla., n.w. and e. Tex., and Ga.

An important source of fence posts. Also a source of timber for chests, paneling and
for cedar-leaf oil. Commonly cultivated. 

FAM. 16. EPHEDRACEAE DUM. EPHEDRA FAMILY 

Shrubs or viny shrubs with jointed opposite or fascicled branches, usually dioecious; 
leaves scalelike, opposite or whorled, mostly reduced to membranaceous sheaths tlmt are 
more or less connate at base, persistent or tardily deciduous; flowers unisexual, with 
decussate persistent bracts; stamens monadelphous, subtended by a membranous 2-lobed 
calyxlike perianth; anthers dehiscent by terminal pores: ovulate flowers composed of one 
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or two erect ovules enclosed in an urn-shaped perianth that becomes hardened in fruit; 
seed-coats 1, separating into 2 and ending in an elongated stylelike micropyle; embryo 
axillary, surrounded by copious endosperm; cotyledons 2. 

A single genus with representatives in the arid regions of the Northern Hemisphere. 

I. EPHEDRA L. MORMON-TEA. MEXICAN-TEA 

Desert shrubs with jointed Equisetum-like photosynthetic stems and branches, and 
persistent or deciduous scalelike leaves. 

A geologically ancient genus of about 40 species that are distributed over the desert 
or semidesert regions of Asia, northern Africa and North America. An Old World 
species produces the drug, "ephedrine," that has proved to be somewhat efficacious in 
the treatment of nasal colds, asthma and hay fever. Although they are not the most 
palatable of browse, they are often heavily grazed in times of emergency, at which 
times they attain much importance. 

1. Leaves and bracts of cones in threes; bracts of ovulate cones clawed (2)
1. Leaves and bracts of cones in twos, very rarely with some in threes; bracts of ovulate

cones not clawed ( 3) 
2( 1). Leaves 5 mm. long or more, their tips rigid and awnlike, with age becoming 

gray and shredded, persistent; terminal buds spinose .1. E. trifurca.
2. Leaves less than 5 mm. long, their tips fiat and recurved, with age remaining firm

or falling off; terminal buds not spinose ........... 2. E. Torreyana.

3 ( 1). Plants erect, yellowish to tan-colored or bright-green, usually somewhat glaucous, 
typically with clusters of straight stems that are closely parallel to form a broom
like appearance; leaf bases somewhat swollen, brown to blackish and persistent ( 4) 

3. Plants typically sprawling, spreading or climbing, dull- to grayish-green, the stems
and branches rarely forming parallel clusters; leaf bases not noticeably swollen, 
grayish or with a thin dark-brown central line or tan basal line encircling the stem, 
not long-persistent ( 5) 

4 ( 3). Ovulate cone sessile or on a short scaly peduncle; bracts of ovulate cone thin, 
broadly rounded, the inner ones membranous or herbaceous; seed solitary or 
occasionally with some paired; stamina} column noticeably exceeding the bracts; 
connate portion of most leaves about as long as the free portion; distribution in 
Trans-Pecos Texas and in extreme western part of the Edwards Plateau ....... . 
. . . . . . . . , .................................... 3. E. aspera. 

4. Ovulate cone on a long naked peduncle that has a pair of bracts only at its base and
summit; bracts of ovulate cone firm, acute, the inner ones becoming fleshy; seeds 
paired; stamina! column usually scarcely exceeding the bracts; connate portion 
of most leaves much shorter than the free portion; distribution in Edwards Plateau 
and Panhandle in Texas ...................... .4. E. Coryi.

5 ( 3). Stems stout and stiffish, spreading; peduncles ( when present) of mature cones 
concealed by bracts; seed solitary or rarely with some paired; connate portion of 
leaves prominent, mostly about as long as or longer than the free portion; anthers 
sessile ( or essentially so) on stamina} column ...... 5. E. antisyphilitica.

5. Stems usually slender and somewhat contorted, more or less climbing or trailing;
peduncles of mature cones more or less exposed; seeds always paired; connate 
portion of leaves abbreviated, mostly much shorter than the free portion; anthers 
definitely stipitate ............................. 6. E. pedunculata.

1. Ephedra trifurca Torr. LONGLEAF EPHEDRA, CANATILLA. Erect shrub to 2 m. high;
branches rigid, hard, terete, to 3.5 mm. thick, solitary or whorled at the nodes; internodes 
3-9 cm. long; young stems pale-green, almost smooth, with numerous small longitudinal
furrows, becoming yellow, then gray-green; bark of older stems cinereous, cracked and 
somewhat irregularly fissured longitudinally; terminal buds 1 cm. long, spinose; leaves
ternately whorled, 5-13 mm. long, subspinosely tipped from a dorsomedian thickening,
connate for one-half to three-fourths their total length; sheath at first membranaceous,
later fibrous, shredded and grayish, persistent; cones sessile or shortly scaly-pedunculate,
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solitary or nu.'!"erous in a whorl at the nodes of the young branches, elliptic to obovate; 
staminate cones 6-9 mm. long; staminate bracts temate, in 8 to 12 whorls, obovate, 
slightly clawed, 3-4 mm. long, 2-3 mm. broad, membranaceous, reddish-brown, the lower 
whorls empty; perianth almost equaling the subtending bract, stamina) column 4-5 mm. 
long, one-fourth exserted, with 4 to 5 short-stipitate anthers; ovulate cones 10-14 mm. 
long; ovulate bracts temate, in 6 to 9 whorls, orbicular, clawed, 8-12 mm. long and 
broad, translucent except for the reddish-brown center and basal portion, margins entire; 
seed solitary or ( occasionaUy) two or three, usuaUy tetragonal, light-brown, smooth, 9-14 
mm. long, 1.5-3 mm. wide, equaling the bracts; tubillus stTaight, twisted, about 1 mm.
long, conspicuously exserted. Sandy and graveUy soils on hiUs and plains, along dry 
creek beds in arroyos and in desert scrub areas in w. Tex., e. to Loving, Ward and Pecos
cos.; from w. Tex. and s. N.M., w. to Calif. and adj. Mex.

This species is easily recognized by its yellowed and spinosely-tipped branches and 
the frayed but persistent spinose leaves of the older stems. 

2. Ephedra Torreyana Wats. TORREY EPHEDRA, TORREY JOINT-FIR. Erect shrub to 1 m.
high; branches rigid, hard. terete, to 3.5 mm. thick, solitary or whorled at the nodes; 
intemodes 2-5 cm. long; young stems pale-blue-green, glaucous, almost smooth, with 
many sma11 longitudinal furrows, becoming gray; bark of older stems cinereous, cracked 
and irregularly fissured; terminal buds less than 4 mm. long, conical but not spinose; 
leaves ternately whorled, 2-5 mm. long, obtusely or occasionally acutely pointed from 
a brownish-green dorsomedian thickening, connate for one-third to two-thirds their total 
length, in age spreading and recurved; sheath at first membranaceous, later thickened 
and gra}'ish, subpersistent; cones sessile, solitary to several in a whorl at the nodes of the 
young branches, ovate; staminate cones 6-8 mm. long; staminate bracts temate, in 6 to 
9 whorls, ovate, slightly clawed, 2-3.5 mm. long, 2-3 mm. broad, membranaceous, cream
colored to pale-yellow, the lower whorls empty; perianth exceeding the subtending bract; 
stamina) column 2.5-4 mm. long, one-fourth to one-half exserted, with 5 to 8 sessile 
or !,hort-stipitate anthers; ovulate cones 9-13 mm. long; ovulate bracts temate, in 5 to 6 
whorls, obovate, clawed, 6-9 mm. long, 6-10 mm. broad, hyaline except for the orange
yellow to greenish-yellow center and basal portion, the margins minutely toothed and 
undulate; seeds solitary or two, occasionally three, trigonal or tetragonal, light-brown to 
yellow-green, scabrous, 7-10 mm. long, 1.6-3 mm. wide, equaling or slightly exceeding 
the bracts; tubi11us straight, somewhat contorted, about 1 mm. long, conspicuously 
exserted. On breaks and dry rocky or sandy hills and slopes, frequently in gypseous soils, 
in w. Trans-Pecos and the n.w. Panhandle, with isolated stations in Howard Co.; from 
w. Colo. to w.-cen. Tex., w. to n. Ariz. and Nev.

3. Ephedra aspera Engelm. BouNDARY EPHEDRA, P0POTILL0. Erect shrub to 13 run.

high; branches rigid, firm, terete, to 3 mm. thick, opposite or whorled at the nodes; 
internodes 1-5.5 cm. long; young stems pale- to dark-green, stTongly asperous to smooth 
and glaucous, with numerous small 1ongitudinal furrows, with age becoming yellow; 
bnrk of older stems cinereous, cracked and fissured; terminal buds about 1.5 mm. long, 
obtuse-conical; leaves opposite, very rarely with some temately whorled, 1-2.5 mm. long, 
obtusely tipped from a dorsomedian thickening, connate for one-half to seven-eighths 
their len�th; sheath splitting but the parts subpersistent; cones sessile or short- and 
scaly-pedunculate, paired or sometimes solitary or whorled at the nodes of the younger 
branches; staminate cones el1iptic-ovate, 4-7 mm. long; staminate bracts opposite, in 6 
to 10 whorls, obovate, about 3 mm. long and 2 mm. broad, membranaceous, ye11ow to 
red-brown, the lower whorl empty; perianth sliJ?htly exceeding the subtending bract; 
stamina] column 4-5 mm. long, one-third exserted, with 4 to 6 sessile or very short
stipitate anthers; ovulate cones ovate, 6-10 mm. long; ovulate bracts opposite, in 5 to 7 
whorls, orbicular, 2-5 mm. long and broad, thickened, red-brown, the margins mem
branaceous; seed solitary, in cro�s section circular to slightly trigonal, with a minute 
indentation at the tip between the an�les, smooth to slightly roughened, tan to light
brown or chestnut, 5-8 mm. long, 2.5-4 mm. broad, exceeding by one third to one half 
the brncts; tubillus almost straight, contorted, about 0.5 mm Jong, slightly exserted. 
E Reedii Cory, E. neoademls Wats. var. aspera (Engeim.) L. Benson. On rocky hills and 
in dry ravines and arroyos, on gravelly plains and arid talus slopes, and arid fiats on the 
w. edge of the Edwards Plateau and in the Trans-Pecos, with disj. stations in Webb Co.
in the Rio Grande Plains; in s.w. U. S. and n. Mex.
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The swollen persistent somewhat roughened blackish leaf bases of this species and 
E. Coryi separate them from all other species found in Texas. In turn, the essentially
sessile I-seeded ovulate cones and long-connate leaves distinguish E. aspera from E. Coryi.

4. Ephedra Coryi E. L. Reed. CoaY EPHEDRA. Erect shrubs, growing from spreading
rhizomes, to 1 m. high; branches terete, to 2.5 mm. thick, opposite or whorled at the 
nodes; intemodes 2-4.5 cm. long; young stems almost herbaceous, bright-green, slightly 
asperous, with numerous small longitudinal furrows, with age becoming yellow; bark of 
older stems red-brown, cracked and fissured irregularly; terminal buds 1-3 mm. long, 
obtusely conical; leaves opposite, acutely tipped from a dorsomedian thickening, connate 
for one-third to three-fourths their length; sheath membranaceous-margined, soon falling 
to leave the brown to blackish thickened and persistent base; cones usually noticeably 
pedunculate, paired to numerous at the nodes of the young branches; staminate cones 
obovate, 4-7 mm. long; staminate bracts opposite, slightly connate at the base, in 5 to 9 
whorls, ovate, 2-4 mm. long, 2-3 mm. broad, membranaceous, light-yellow, the lower 
whorl empty; perianth slightly exceeding the subtending bracts; stamina! column 2-4 mm. 
long, one-fourth exserted, with 5 to 8 sesssile or short-stipitate anthers; ovulate cones 
obovate to spherical, 7-15 mm. long; ovulate peduncle 3-20 mm. long, with two pairs 
of bracts, one basal, the other subterminal; ovulate bracts opposite, in 3 to 4 whorls, 
ovate-acute at first, with age becoming yellow, fleshy and orbicular at maturity; seeds 
paired, trigonal, brown to chestnut or sometimes purplish and glaucous, smooth, 5-7 mm. 
long, usually equaling or slightly exceeding the bracts; tubillus somewhat recurved, ahout 
1 mm. long, slightly exserted, early deciduous. Usually in loose sands or sandy soils in 
dune areas and on dry prairies in the s. Plains Country in w. Tex.; also s.e. N. M. 

5. Ephedra antisyphilitica C. A. Mey. CLAPWEED, JOINT-FIR, POPOTE, CANATILLA. Erect
or spreading shrub to 1 m. high; branches stiff, hard, terete, up to 4 mm. thick, alternate 
or whorled at the nodes; intemodes 2-5 cm. long; young stems green, glaucous, almost 
smooth, with many small longitudinal furrows, with age becoming yellow-green, then 
gray-green; bark of older stems cinereous, slightly cracked and fissured; terminal buds 
2-3 mm. long, obtusely pointed; leaves binate, 1-3 mm. long, obtusely tipped from a
dorsomedian herbaceous thickening, connate for two-thirds to nine-tenths their total
length; sheath membranaceous, later splitting and falling; cones essentially sessile, solitary
or paired or sometimes several at the nodes of the young branches; staminate cones
elliptic, 5-8 mm. long; staminate bracts in 5 to 8 pairs, obovate, one-eighth connate
at the base, 2-3.5 mm. long, 2-3 mm. broad, slightly thickened, the margins membrana
ceous, pale-green to reddish, the lower pair empty; perianth slightly exceeding the sub
tending bract; staminal column 4-5 mm. long, one-half exserted, with 4 to 6 sessile or
very short-stipitate anthers; ovulate cones elliptic, 6-11 mm. long; ovulate bract� in 4 to
6 pairs, orbicular-ovate, 3-6 mm. long, one-eighth to seven-eighths connate, the inner
pairs becoming red and fleshy-succulent when ripe; seed solitary or rarely some paired,
trigonal or occasionally tetragonal, light-brown to chestnut, smooth, 6-9 mm. Ion�, 2-3.5
mm. broad, conspicuously exserted; tubillus straight, somewhat contorted, about 0.5 mm.
long, slightly exserted. Incl. var. brachycarpa Cory, E. texana E. L. Reed. In gravelly or
rocky soil on plains, hills, breaks, rimrocks, and in arroyos, ravines and canyons, in mo�t
of the s. Panhandle, Edwards Plateau and Rio Grande Plains, with some apparently
isolated stations in the cen. and s. Trans-Pecos; from s.w. Okla. through most of the
w. two-thirds of Tex., s. to n.e. Mex.

This coarse plant is readily distingui�hed from all other species found in Texac: by tl1e
very narrow pale-orange-yellow or tannish band that encircles the stem at the very base 
of the connate leaves. 

6. Ephedra pedunculata Engelm. VINE JOINT-FIR, COMIDA DE vmoRA. Vinelike shrub,
trailing on ground or clambering over bushes, trees and rocks, often to a height of 7 m.; 
branches lax, firm, terete, to 3 mm. thick, alternate, opposite or sometimes whorled at the 
nodes; intemodes to 7 cm. long; young stems gray-green, glaucous, almost smooth, with 
several moderately deep longitudinal furrows, with age becoming more green, thl'n 
yellow-green; bark of older stems cinereous, slightly cracked and Assured; terminal buds 
1-3 mm. long, narrowed; leaves binate, to 3 mm. long, obtusely tipped from a dor�o
median herbaceous thickening, connate below the middle; sheath membranaceous,
splitting with age; cones with a peduncle to 2 cm. long, solitary or several at the nodes
of the young branches; staminate cones suborbicular to broadly elliptic, 4-8 mm. long;
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staminate bracts in 6 to 12 pairs, obovate, free or one-eighth connate at the base, 1.5-3.5 
mm. long, 1.5-3 mm. broad, slightly thickened, the margins membranaceous, pale-yellow
to reddish, the lower pair empty; perianth slightly exceeding the subtending bract;
stamina} column 3-5 mm. long, one-half exserted, with 4 to 6 definitely stipitate anthers;
ovulate cones elliptic, 6-10 mm. long; ovulate bracts in 3 to 6 pairs, ovate, one-eighth
to seven-eighths connate, the inner parts becoming red and fleshy-succulent when ripe;
seeds paired, trigonal, light-brown to chestnut, smooth, 4-9 mm. long, 2-3.5 mm. broad,
conspicuously exserted; tubillus slightly kinked, somewhat contorted and exserted, about
0.5 mm. long. Widely sprawling or climbing over trees, shrubs, fences and boulders from
Howard Co., s. through the w. Edwards Plateau to Hidalgo Co. in the Rio Grande
Plains; from s.w. Tex. e. of the Pecos River, s. to S. L. P.

This species is readily separated from E. antisyphilitica, with which it is often confused, 
by its clambering vinelike habit, its 2-seeded ovulate cones that are commonly borne on 
a somewhat naked peduncle, and the definitely stipitate anthers. 

CLASS 2. ANGIOSPERMAE 

Plants diverse in habit, structure, form, size, habitat and sexualization; ovules and 
seeds borne enclosed in carpels that are at the center of flowers and which are interpreted 
as fertile fronds with megasporangia on the upper surfaces, these fronds are loosely folded 
along a median zone in such a way that the margins meet to form a more or less firmly 
sealed ventral ( adaxial) suture; carpels either free ( constituting a simple pistil) or often 
several united into a compound pistil; ovule-bearing portion of the pistil ( the ovary) 
maturing into the fruit; gametophytic stage of the plant of very short duration ( a matter 
of only a few hours) as compared to the gymnospermous counterparts, and the male ga
mete reaching the female gamete (in the ovule) by means of a tube that penetrates the 
tissues of the carpel; fertilization consisting of a double process: not only does the sperm
nucleus fertilize the egg-nucleus to form a diploid zygote which develops into the em
bryonic sporophyte in the seed, but another simultaneous fertilization in the same female 
gametophyte results in a triploid or higher polyploid nucleus which in many members of 
the class produces a nutritive tissue called endosperm closely associated with the em
bryonic sporophyte. 

A stupendous array of about 200,000 species including all the most important sources 
of food and fiber, and including all the plants which the man in the street calls flowers. 

SUBCLASS I. MONOCOTYLEDONEAE 

Cotyledons usually solitary; embryonic radicle usually developing only to a very limited 
extent, most of the roots being adventitious on the lower part of the stem, resulting in a 
so-called fibrous root system; vascular strands of the stem usually not in any cylindrical 
pattern, the stem-transection revealing a number of scattered strands; vascular strands 
( nerves, veins) of the leaves usually not forming a network but parallel for most of tl1eir 
length; sepals, petals, stamens and carpels usually in multiples of three, but many excep
tions. 

Plants with long, narrow leaves such as grasses, sedges and lilies are characteristic of 
this subclass; but such bizarre plants as palms, yuccas and century plants also belong 
here. About 50,000 species, roughly a fourth of all angiosperms, fall into this group. 

FAM. 17. TYPHACEAE Juss. CAT-TAIL FAMILY 

Aquatic or paludal monoecious perennial herbs with a creeping rhizome and distich
ously arranged erect leaves; leaves sessile, linear, nerved, glabrous, sheathing the base 
of the simple jointless stems; flowers unisexual, in a long dense cylindrical spike tenninat
ing tl1e stem, without proper floral envelopes; staminate :flowers forming the upper 
portion of the spike, consisting of stamens inserted directly on the axis and intermixed 
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with long hairs or slender bracts; pistillate flowers forming the lower portion of the 
spike, consisting of stipitate I-celled fertile or abortive ovaries with their stipes pro
vided with ascending or spreading slenderly clavellate bristles that form the copious 
down of the fruit; ovary I-celled and 1-ovuled, with usually persistent linear style and 
elongated I-sided linear or linear-lanceolate stigma; fruit a long-stalked minute nutlet; 
seed suspended, anatropous. 

A solitary genus. 

1. TYPHA L.4 CAT-TAIL 

Characters of the family. About 15 species of worldwide distribution. 

1. Staminate and pistillate portions of spike usually contiguous; stigmas ligulate to
lanceolate; sterile ovary ellipsoid, tipped at the rounded apex by a rudimentary 
style; leaves flat on back ....................... 1. T. latifolia. 

1. Staminate and pistillate portions of spike usually separated by an interval; stigmas
linear to filiform; sterile ovary not ellipsoid; leaves commonly convex on back ( 2) 

2( 1 ). Leaves 5- 8 mm. wide, dark-green; sterile ovary cuneate, with a rudimentary 
style on the truncate-flattened apex .............. 2. T. angustifolia. 

2. Leaves 7-15 mm. wide, light yellowish-green; sterile ovary obovoid, the rounded apex
tipped by a short rudimentary style .............. 3. T. domingensis. 

1. Typha latifolia L. COMMON CAT-TAIL, TULE ESPADILLA. Plant coarse and stout, to
about 3 m. tall; pith of the stem base white; leaves essentially flat; sheathing, pale- or 
grayish-green, 6-23 mm. wide, often exceeding the stem; sheaths cylindrical but open 
to base, the scarious upper margin tapering to blade, rarely truncate or slightly auricled; 
the staminate and dark-brown pistillate parts of the spike usually contiguous, the staminate 
portion to 12 cm. long, the pistillate portion to 2 dm. long, when in fruit 15-35 mm. 
thick, its surface ( when magnified) appearing minutely pebbled with crowded persistent 
stigmas and scarcely bristly; pistillate flowers without bractlets among the bristles; stigma 
ovate-lanceolate, fleshy, persistent; pollen grains in fours; denuded axis of old spike 
retaining slender pedicels that are 1-2 mm. long. In marshes or shallow water and along 
streams throughout most of Tex., Mar.-May; from Nfld. to Alas., through most of the 
U. S. into Mex. 

2. Typha angustifolia L. NARROW-LEAVED CAT-TAIL. Plant slender, to about 15 dm.
tall, the stem pith white; leaves mostly less than 10, somewhat convex on back, dark
green, 3-7 mm. wide; sheaths appearing cylindrical below but actually open to base, 
usually conspicuously auriculate above, rarely with some sheaths tapering to the blade, 
the auricles scarious-margined; pistillate and staminate parts of spike usually separated by 
a short interval; pistillate portion of spike reddish-brown, in fruit to 15 cm. long and 
15 mm. thick, its surface minutely bristly with persistent linear stigmas; staminate portion 
of spike to 2 dm. long; pollen grains simple; pistillate flowers with a linear fleshy stigma 
and usually with a hairlike bractlet with dilated blunt tips among the bristles; the 
denuded old axis covered with stout blunt compound papillate pedicels that are 0.5-0.7 
mm. long. In coastal and inland marshes in s. Tex.; from N. S. and s. Me. to s. Que. and
Ont., s. to S. C., W. Va., Ky., Mo., Neb. and Tex.; also Calif. and Euras.

3. Typlia domingensis Pers. TULE. Plant slender, to about 3 m. tall, the stem pith
white; leaves 6 to 10, usually flat, yellowish-green, firm or coriaceous, 7-15 mm. wide, 
usually shorter than the inflorescence; sheaths tapering at throat to the blade, scarious
margined above; staminate portion of spike 2-4 dm. long, more or less separated ( some
times by as much as 6 cm.) from the whitish-brown pistillate portion; surface of spike 
similar to that of T. angustifolia; stigmas linear, interspersed with many apiculate
bladed bractlets, soon deciduous; compound pedicels 0.5-0.8 mm. long. T. truxillensis 
H.B.K. In brackish or fresh marshes and pools throughout most of Tex., Apr.-May; from 
Fla. to Tex. and s. Calif., n. along the coast to Del. and e. Mel. and inland to Kan., 
Ut., Nev. and n. Calif.; also trop. Am. 

• Adapted from Neil Hotchkiss and Herbert L. Dozier in Am. Midi. Nat. 41:237-2.54.
1949. 
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FAM. 18. SP ARGANIACEAE RunoLPm BUR-REED FAMILY 

Perennial marsh or aquatic monoecious plants with horizontal rootstocks and alternate 
sessile 2-ranked linear leaves on an erect simple or branched stem; flowers in distant 
somewhat regularly disposed globular sessile or pedunculate heads on the upper part of 
the stem or its branches; upper heads bearing sessile staminate naked flowers and minute 
scales irre_gularly interposed; lower heads composed of numerous sessile or shortly pedicelled 
pistillate lfowers with a calyxlike perianth of 3 to 6 linear to spatulate or obovate-Habellate 
scales; bracts caducous or the lower ones persisting and leaflike; ovary 1- to 2-celled; 
achenes suborbicular to obovoid to fusiform, 1- to 2-seeded. 

A monotypic family. 

1. SPARGANIUM L. BUR-REED 

Characters of the family. Pistillate heads becoming burlike from the divergent beaks 
but the pistils at maturity falling away separately in summer and autumn. 

About 20 species in the temperate and cold regions of both hemispheres. 
1. Leaves firm and rigid; inflorescence commonly branched, the branches jointed and

bearing 3 or more staminate heads; bracts ascending; fruiting heads 25-35 mm. 
thick; achenes subsessile, the body usually constricted at middle, the stipe about 
1 mm. long, the beak 3-4 mm. long; receptacle fimbrillate-alveolate ......•....• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. S. androcladum.

1. Leaves soft and flaccid; inflorescence simple or the branches strict and bearing no
more than 2 staminate heads; bracts mostly spreading; fruiting heads 15-25 mm. 
thick; achenes stipitate, the body not constricted, the stipe 4-5 mm. long, the 
beak about 5 mm. long; receptacle scarcely alveolate .... .................•• 
. . • • . • • . . . . . . . . . . . . . . . . . . • • . • . . . . . • • . . . • • . . . • 2. S. arnericanum.

1. Sparganium androcladum ( Engelm.) Morang. Plants stout, to 12 dm. tall; leaves
stiffish, strongly ascending, elongate, nearly flat but keeled below, to 15 mm. wide; 
lower bracts similar to the leaves, slightly scarious-margined at base; inflorescence 
branched or rarely simple, the primary axis with 1 to 4 mostly sessile axillary pistillate 
heads and 4 to 10 staminate heads, the 1 to 3 filiform strongly arched geniculate branches 
with 3 to 8 staminate heads and rarely 1 pistillate head; stigma filiform, 2-4 mm. long; 
achenes lustrous, the body 5-6 mm. long and 2.5-3 mm. thick; anthers 1-1.5 m. long. 
In swamps and shallow water of streams in e. Tex., Apr.-June; from Que. to Minn., s. 
to Va., e. Ky., Ill., Mo., Okla. and Tex. 

2. Sparganium americanum Nutt. Plants stout to slender, to I m. tall; leaves soft,
thin, flat, translucent, loosely ascending or occasionally floating, to 2 cm. wide; lower 
bract similar to leaves, spreading-ascending, scarious-margined at base; inflorescence 
simple or sometimes branched, the heads or branches axillary, the primary axis with 1 to 
5 pistillate heads and 5 to 9 staminate heads, the branches ( when present ) with 1 to 6 
staminate heads and I to 3 ( rarely 0) pistillate heads; stigma linear-oblong to lanceolate, 
1-2 mm. long; achenes dull or but slightly lustrous, the body 4-5.5 mm. long and about
2 mm. thick; anthers about 1 mm. long. In shallow water in e. Tex., Apr.-June; from
N0d. to Ont., Wisc., Minn. and N. D., s. to Fla., Ala., Tex. and Mo.

FAM. 19. POTAMOGETONACEAE DUM.5

PONDWEED FAMILY

Aquatic herbs of fresh water; leaves alternate or imperfectly opposite, those immersed 
thin, those above water often leathery, sheathing at the base, the sheath free or partially 
adnate to the petiole; Rowers bisexual, small, arranged in pedunculate axillary spikes; 
peduncle surrounded by a sheath at the base; bracts absent; perianth comprised of 4 
free rounded shortly clawed valvate segments; stamens 4, inserted on the claws of the 

• Adapted from Eugene C. Ogden in C. L. Lundell, Flora of Texas I: 369-382. 1966.
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segments; anthers extrorse, 2-celled, sessile: gynoecium of 4 sessile free l�Iled carpels; 
stigmas sessile or on short styles; ovule solitary, attached to the adaxial angle of the 
carpel, carnpylotropous; fruiting carpels sessile, free, !-seeded, indehiscent; seeds without 
endosperm, the embryo with large 'foot', the plumule enclosed by the cotyledon. 

A family of two widespread genera, the following and Groenlandia. 

I. POTAMOGETON L. PONDWEED 

Annual or perennial aquatic herbs propagated from seeds, winter-buds ( hibernacula) 
or rhizomes; stems variable in length according to water depth, branched or unbranched, 
terete or flattened; leaves all submersed or with both submersed and floating blades; 
submersed leaves usually flaccid, sessile or petioled, linear or orbicular, acute to obtuse 
at apex, the margins entire to denticulate or serrate, the nerves 1 to 3 5; stipules fused 
to form a single structure with 2 midveins, arising from the axil of the stem and leaf, 
free or adnate to the leaf base, often sheathing the stem and sometimes with the outer 
margins partially fused ( connate); floating leaves usually coriaceous, petioled, elliptic 
to ovate, cuneate to rounded or cordate at base, the nerves 3 to 51, the margins entire, 
the stipules like those of submersed leaves but never adnate nor connate; peduncles about 
same diameter as stem, terete, sometimes clavate at tip; inflorescence a spike with 1 to 
20 whorls of flowers, compact or moniliform, with 2 to 4 flowers in each whorl, mostly 
buoyed above the water surface; flowers bisexual, perianth of 4 free rounded short-clawed 
greenish segments; stamens 4; anthers sessile on the claws, 2-celled, extrorse; carpels 4, 
free, sessile; fruits dryish drupelets or achenes with spongy mesocarp and bony endocarp, 
one-seeded, embryo coiled, cotyledon one, endosperm absent. 

A genus of 90 to 100 species found in all parts of the world, except the polar regions, 
but mostly in the north temperate areas. Nearly 40 species occur in North America, all 
but one being indigenous; about half of these are widespread, common and often locally 
abundant. The species are found primarily in shallow ponds and quiet rivers and are 
important as food for wild waterfowl and cover for fish. 

1. Leaf margins finely and irregularly dentate •••.••••• 3. P. crlspus.
1. Leaf margins entire ( 2)

2(1). Submersed leaves linear, mostly more than 10 times as long as wide ( 3) 
.2. Submersed leaves lanceolate to ovate, mostly less than 10 times as long as broad ( 11) 

3(2). Stipules united with the base of the leaf for a distance of 7 mm. or more; floating 
leaves absent; embryo coil less than 1 revolution ( 4) 

3. Stipules free from the leaf or ( if united) then for a distance of less than 6 mm. and
with embryo coil more than 1 revolution ( 5) 

4( 3). Leaves .2-7 mm. wide, the apex rounded to broadly obtuse and apiculate, the 
veins 3 to 7 ................•.....•...•....... 1. P. latifolius. 

4. Leaves 0.2-1 ( 1.5) mm. wide, the apex sharp-pointed, the veins I to 3 .•.••.•..•.•
•• . • . . • . . • . . . • • . . . . . . . . . . . . • . . . . . • • . . . . . . . . . . 2. P. pectinatus. 

5(3). F1oating leaves absent; stipules free from the base of the leaf; seed not coiled 
more than 1 revolution, the coil not evident through the thick pericarp ( 6) 

5. F1oating leaves often present; stipules free or united with the base of the leaf for a
distance of less than 6 mm.; seed coiled more than 1 revolution, the coil evident 
through the thin pericarp ( 10) 

6( 5). Fruits with dorsal keel prominent, thin, alate, undulate or toothed ( 7) 
6. Fruits with dorsal keel rounded or acute but never thin and alate ( 8)

7 ( 6). Leaves 1.4-2.7 mm. wide, the veins 3 to 5; fruits 2-2. 5 mm. long •..........• 
. . . • • . . • . . . . .......•.....•.....•..•...•..•... 4. P. foliosus var. f oliosus. 

7. Leaves 0. 3-1.5 mm. wide, the veins 1 to 3; fruits 1.8-2.3 mm. long .....•.•..••..• 
. . . • . . • • . • . . . . . . . . . • . . • . . . . . . . . . . . • . . . . . . • . • . 4. P. foliosus var. macellus. 

8( 6). Fruits tuberculate, especially at base, 2.5-2.8 mm. long, the lateral keels prominent 
............................................. 6. P. clystocarpi,,s. 

8. Fruits smooth, 2-2.5 mm. long, the lateral keels rounded or obscure ( 9)
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9(8). Stipules connate when young; peduncles 1.5-8 cm. long; spikes 6-12 mm. long, 
of 3 to 5 separated whorls ..................... 5. P. pusillus. 

9. Stipules not connate; peduncles rarely more than 3 ·cm. long; spikes 2-8 mm. long,
of 1 to 3 contiguous whorls ..................... 7. P. Berchtoldii var. 

ten uissimus. 

10( 5). Submersed leaves 0.4-1.5 mm. wide, the apex subobtuse to acute; stipules 6-30 
mm. long; floating leaves 10-40 mm. long, 3-20 mm. wide, with 5 to 1 5  veins,
the apex rounded; submersed peduncles 1-4 mm. long ...................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. P. diversifolius var. 

diversifolius. 
10. Submersed leaves 0.1-0.6 mm. wide, the apex setaceous; stipules 3-12 mm. long;

floating leaves 7-2 6 mm. long, 1-1 5 mm. wide, with 3 to 7 veins, the apex acute 
to acutish or mucronulate; submersed peduncles 3-13 mm. long .. ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . 8. P. diversifolius var. 

triclwphyllus. 

11 ( 2). Apex of submersed leaves acute to sharp-pointed, sometimes mucronate; stipules 
of submersed leaves firm and persistent; stem with endodcrmis cells unevenly 
thickened, inter1acunar bundles present ........... 11. P. illinocmis. 

11. Apex of submersed leaves acute but not sharp-pointed; stipules of submersed leaves
usually delicate and decaying early; stem with endodennis cells evenly thickened, 
interlacunar bundles absent ( 12) 

12( 11 ). Floating leaf blades usually cordate, rarely rounded at -base, with 21 to 29 
( sometimes more) veins; submersed leaves tapering rather abruptly to a sessile 
base or short petiole to 1.5 cm. long; mature fruit light-brown to olive-green, 
3-3.5 mm. long; stem with stele of the prototype pattern .................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. P. pulcher. 

12. Floating leaf blades cuneate or rounded at base, with 9 to 21 veins; submersed
leaves tapering graduall� to a petiole 2-13_ cm. long; mature fruit usually reddish,
3.5-4 mm. long; stem with stele of the tnotype pattern .................... , 
............................................. 10. P. nodosus. 

1. Potamogeton latifolius (Robbins) Morang. WESTERN PONDWEED. Rhizome creeping,
rooting freely at the nodes; stem whitish, simple below, repeatedly branched above; 
stele of the one-bundled-type or oblong-type; endodermis of U-cells; interlacunar bundles 
present in the outer interlacunar circle; subepidennal bundles absent; pseudohypodermis 
absent or partly 1 cell thick; leaves all submersed, linear, entire, green to bronze, rather 
opaque, to 7 cm. long and 7 mm. wide, the apex obtuse to rounded or shortly apiculate 
to acutish on the upper leaves; nerves 3 to 5, with strong crossveins making a rectangular 
pattern; stipules prominent, 8-12 mm. long, adnate to the base of the leaf to form a 
broad sheath, hyaline along the margin, the free portion 1-4 mm. long; peduncles 2-2 5 
cm. long; spikes with 4 to 6 whorls, contiguous when young but soon becoming monili
form; basal intemodes 5-12 mm. long, the upper shorter, in fruit 2-4 cm. long; flowers
sessile; perianth semiorbicular, slightly wider than long, up to 5.2 mm. wide; anthers
about 1.8 mm. long; fruits obliquely obovate, the sides convex but somewhat compressed,
3-4 mm. long, 2-4 mm. wide; dorsal keel obscure, lateral keels rounded; beak facial,
slightly recurved, about 1 mm. long; exocarp olive-green to fulvous; endocarp loop solid
or with a spongy area; apex of seed pointing above the basal end. In quiet or flowing fresh
or brackish water, in Tex. collected once at the now defunct Comanche Springs, Ft.
Stockton, flowers and mature fruit from June to Sept.; rare in s.w. U.S.

2. Potamogeton pectinatus L. SAGO PONDWEED. Rhizome creeping, much-branched,
1-1.5 mm. in diameter, bearing terminal tuberous bulblets; stem terete or slightly com
pressed, about 1 mm. in diameter, mostly simple near base but abundantly branched
near summit; stele with the oblong pattern or one-bundled in slender branches; endo
dermis of U-cells; interlacunar bundles present; subepidermal bundles present or absent;
pseudohypodennis 1 or 2 cells thick; leaves all submersed, filiform to narrowly linear,
entire, to 1 5  cm. long and 1 mm. wide, occasionally wider on robust forms, the apex
tapering to a narrowly acute point ( sometimes obtuse on young seedlings); nerves 1 to 3,
with strong crossveins, the lateral nerve usually marginal; stipules prominent, 2- 5 cm.
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long, the base adnate to the leaf to form a sheath slightly wider than the stem, greenish 
or whitish, the free portion less than ha]f the length of the sheath; peduncles 3-25 cm. 
long, flexuous; spikes with 2 to 5 whorls of flowers, soon becoming widely and unequally 
spaced ( moniliform), in fruit to 5 cm. long; flowers sessile or nearly so; perianth greenish, 
the blades orbicular to elliptica1, 1-2 mm. wide; anthers 0.5-1 mm. long; fruits obliquely 
obovate, plump, narrow at base, rounded on the dorsal side, 2.5-4 mm. long, 2-3 mm. 
wide; dorsal keel absent, the lateral keels obscure; beak facial, usua1ly recurved, about 
0.6 mm. long; exocarp light tan, yellowish or pale-olive-green; endocarp loop solid, apex 
of seed pointing toward the basal end or slightly above. In alkaline, brackish or saline 
water of ponds, quiet rivers, marshes and ocean shores, throughout Tex. except perhaps 
the e. Timber Belt and Black1and Prairies, mature fruit from May to Oct.; throughout 
much of e. half of U. S. and Can. 

3. Potamogeton crispus L. Rhizome buff or reddish, about the same thickness as the
stem; stem simple or branched, laterally compressed and somewhat 4-angled with the 
broader sides furrowed, 0.5-2.5 mm. in greatest diameter; stele of the oblong-type pattern 
with but 1 central bundle and 1 lateral bundle on each side; endodermis of O-cells; 
interlacunar bund1es absent; subepidermal bundles absent; pseudobypodennis 1 cell thick; 
leaves all submersed, bright-green to dark-green or occasionally slightly reddish, trans
lucent, linear-oblong to linear-oblanceolate, up to 1 dm. long and 1 cm. wide, the apex 
broadly rounded, the base semiclasping; nerves 3 to 7, the laterals close to the margin; 
lacunae of 1 or 2 rows on each side of midrib; margins finely and irregularly dentate and 
often undulate; stipules 5-15 mm. long, slightly adnate at base, the upper part fraying 
early to leave papery or sbreddy bases; peduncles 2-7 cm. long; spikes of 3 to 5 whorls 
of flowers, compact or moniliform, in fruit 1-2 cm. long, 1-1.3 cm. wide; flowers sessile 
or on very short pedicels; perianth blades orbicular, 1.2-2.1 mm. wide; anthers 0.7-1.3 
mm. long; fruits ovate, 2-3.6 mm. long ( excluding beak), 1.5-2.8 mm. wide; keels obtuse
but prominent, the dorsal one strongly developed below and with a small tooth near the
base; beak prominent, straight or incurved, as long as the fruit body; exocarp dark-olive or
brownish; endocarp loop solid and near the base; apex of seed pointing toward the basal
end; winter-buds burlike, hard and horny, 1-2.5 cm. thick. In ponds and streams, often
abundant in quiet muddy calcareous water; seldom found fruiting but does not produce
fruits in shallow warm non-fluctuating water, in n.-cen. Tex. ( recently reported from
Hemphill Co. in tl1e Panhandle). lntrod. into N. A. from Eur., it has reached Tex.
during the last quarter-century but is still not common. When thoroughly established
may become an aggressive weed. Fruiting plants unkown in Tex. but elsewhere the
fruits are produced earlier in the growing season than most other species in the genus.

4. Potamogeton foliosus Raf. Rhizome freely branching, rooting at the nodes; stem
subsimple below, much branched above, fi1iform, laterally compressed, usually without 
glands at the nodes; stele of the one-bund]ed-type; endodermis of O-cells; inter1acunar 
bundles absent; subepidermal bundles present; pseudohypodermis absent; leaves all sub
mersed, narrowly linear, green to bronze, up to 1 dm. long and 2.7 mm. wide, slightly 
tapering to a sessile base, entire-margined, acute or subacute at apex; nerves 3 to 5, the 
midrib prominent, without bordering lacunae or with 1 to 3 rows on each side at the 
base, lateral nerves joining the midrib 1 to 3 leaf-widths below the apex, in broad leaves 
with 5 nerves the marginal ones may join the laterals farther down; stipules 7-18 mm. 
long, with connate margins when young to form tubular delicately fibrous blunt sheaths, 
soon tearing and deciduous; peduncles slightly thickened upward, to 3 cm. long; spikes 
subcapitate or cylindric, of 1 to 3 contiguous whorls of 2 flowers each; perianth blades 
flabellate, brownish, 0.6-1 mm. long; fruits obliquely suborbicular, laterally compressed, 
2-2.5 mm. in diameter; dorsal keel with a thin undulate to dentate wing; lateral keels
obscure; benk erect, broad at base, 0.2-0.4 mm. Jong; exocarp fulvous or olive-brown;
embryo with apex pointing toward the basal end or slightly above; winter-buds sessile
in the axils or on short branches. In fresh ( mostly calcareous) or brackish water of ponds
and slow or swift streams, common in the Trans-Pecos, occasional elsewhere, n.e. to the
Panhandle and e. to e.-cen. Tex., mature fruit from May to Oct.; throughout Can. and
the U.S. to Mex. and the W.I.

Var. macellus Fem. Similar to var. foliosus but smaller and more bushy-branched; 
leaves bright-green, to 7 cm. long and 1.5 mm wide; nerves 1 to 3; midrib without 
adjacent lacunae or with a single row on each side below the middle; fruits green, 



90 Potamogetonaceae (Pondweed Family) 

obliquely obovoid, 1.8-2.3 mm. long, the body longer than broad; beak slender, 0.3-0.8 
mm. long; winter-buds terminating elongate branches. Same habitats as var. foliosus.
This poorly-marked variety that differs only in size is apparently rare in Tex.

5. Potamogeton pusillus L. Plants often with winter-bud at base; rhizome absent; stem
usually much-branched, slender, terete or slightly compressed, usually with a pair of 
small translucent glands at the nodes; branches ( late in the season) often terminated by 
winter-buds; stele of the one-bundled-type or oblong-type; endodermis of O-cells; inter
lacunar bundles absent; subepidermal bundles present; pseudohypodermis absent; leaves 
all submersed, linear to linear-setaceous, entire, light green, to 7 cm. long and 3 mm. 
wide, acute to obtuse at apex; nerves 3 to 5, the lateral nexves obscure in narrow extremes, 
joining the midrib one-half to 2 leaf-widths below the tip; midrib usually not bordered 
by lacunae but they are sometimes evident on the young uppermost leaves; stipules 
scarious-membranaceous, 6-17 mm. long, clasping the stem and with margins united at 
base to above the middle, this union tearing with age; peduncles axillary, filiform, 1.5-8 
cm. long; spikes cylindrical, with 3 to 5 separated few-flowered whorls, 6-12 mm. long;
flowers with perianth round-flabelliform and with slender claw, 1.2-2 mm. long; anthers
0.5-0.8 mm. long; fruits obliquely obovoid, 1.9-2.8 mm. long, 1-1.8 mm. wide; dorsal keel
obscure, very low and broad; lateral keels absent; beak facial, prominent, erect or slightly
recurving, 0.2-0.6 mm. long; exocarp olive-green, smooth; endocarp loop solid; apex of
seed pointing slightly above the basal end or between the base and the middle of the
opposite side. In neutral or slightly alkaline or slightly brackish water of ponds and rivers,
throughout Tex., mature fruit from May to Oct.; throughout much of e. U.S. and Can.,
s. to e, Mex.

6. Potamogctoo clystocarpus Fem. Stem much-branched, slender, terete or slightly
compressed, usually with a pair of small translucent glands at the nodes; stele of the 
one-bundled-type; endodermis of O-cells; interlacunar bundles absent; subepidermal 
bundles present; pseudohypodermis absent; leaves all submersed, linear, entire, light
green, translucent to subopaque, to 9 cm. long and 3 mm. wide, the acute apex often 
with a sharp mucro; nerves 3 ( 5), often obscure, laterals joining the midrib near the 
apex or disappearing in the apical area; midrib bordered on each side by one or two 
rows of lacunae; stipules hyaline to subherbaceous, 0.5-1 mm. long, usually clasping the 
stem but with margins free, becoming lacerate at the apex; peduncles filiform, 15-65 mm. 
long; spikes short-cylindric, 8-10 mm. long, with 2 or 3 whorls of flowers; flowers with 
perianth broad-flabelliform and with slender claw, 2.5-3 mm. long, 1.5-2.5 mm. wide; 
anthers 0.8-1.2 mm. long; fruits obliquely obovate to suborbicular, with 2 or more 
verrucose protuberances near the base, 2.5-2.8 mm. long, 1.8-2 mm. wide; dorsal keel 
rounded to prominently developed and gibbous at base; lateral keels rounded or obscure; 
beak facial, recurved, 0.2-0.5 mm. long; exocarp dark-olive-green; endocarp loop solid; 
af ex of seed pointing slightly above the basal end or between the base and the middle
o the opposite side. In quiet pools and flowing streams, known only from Little Aguja
Canyon, Davis Mts. in the Trans-Pecos where it is endemic, in fruit from May to Oct. 
and perhaps later. 

7. Potamogeton Berchtoldii Fieb. var. tenuissimus ( Mert. & Koch) Fem. Plants often
with winter-bud at base; rhizome absent; stem usually much-branched, slender, terete or 
nearly so, usually with a pair of small translucent glands at the nodes; branches (late fn 
the season) often terminated by winter-buds; stele of the one-bundled-type; endodermis 
of O-cells; interlacunar bundles absent; subepidermal bundles present; pseudohypodermis 
absent; leaves all submersed, linear to linear-setaceous, acute at apex, entire, light-green to 
deep-green, translucent and flaccid, up to 85 mm. long and I mm. wide; nerves 3, laterals 
often obscure and ( when not evanescent) joining the midrib one-fourth to 2 leaf-widths 
below the tip; midrib bordered on each side ( at least in the lower half) by a single row 
of lacunae; stipules hyaline to subherbaceous, 3-14 mm. long, usually clasping the stem 
but with margins free ( or adhering because of adhesive materials in the water); peduncles 
axillary, filiform, to 3 (rarely-4.5) cm. long; spikes subglobose, with 1 to 3 few-flowered 
whorls, 2-8 mm. long; flowers with perianth round-flabelliform and with slender claw, 
1-2 mm. long; anthers 0.5-0.8 mm. long; fruits obliquely obovoid, 2-2.5 mm. long, 1.2-
1.9 mm. wide; dorsal keel obscure, very low and broad; lateral keels absent; beak facial,
prominent, erect or slightly recurving, 0.1-0.5 mm. long; exocarp dark-olive-green, smooth
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or faintly rugulose when dry; endocarp loop solid; apex of seed pointing slightly above 
the basal end or between the base and the middle of the opposite side. In neutral to 
acid water of ponds and rivers, known from one locality in n.e. Tex. ( Bowie Co.) but 
probably elsewhere along the n. border, probably in fruit from May to Oct.; throughout 
much of N. A. 

8. Potamogeton diversifolius Raf. var. diversifolius. Rhizome freely branching, rooting
at the nodes; stem filiform, terete, much-branched; stele of the oblong-type with one or 
two median bundles; endodermis of O-cells; interlacunar bundles absent; subepidermal 
bundles absent or occasionally with faint mechanical strands; pseudohypodermis present 
or absent; submersed leaves narrowly linear, entire, pale-green, mostly 2-6 cm. long, 0.5-
1.5 mm. wide, slightly tapering to a sessile base, acute to obtuse at apex; nerves 3, 
laterals inconspicuous; midrib usually bordered by 1 to 4 rows of lacunae; stipules deli
cately fibrous, adnate to the base of the leaf blade; floating leaves coriaceous, elliptic to 
oval or narrowly obovate, rounded at apex, cuneate or rounded at base; petioles usually 
shorter than the blades; blades to 4 cm. long and 2 cm. wide; nerves 5 to 15; stipules 
free from the petioles, 6-30 mm. long, delicately fibrous, persistent; peduncles usually 
slender, often clavate, 1-4 mm. long from the axils of submersed leaves and 2-30 mm. 
long from the axils of Boating leaves, ascending or arching; submersed spikes few
flowered, subglobose; emersed spikes elongate, 5-20 mm. long, in fruit 3-4 mm. wide; 
flowers sessile or nearly so; perianth suborbicular to broadly rhombic, 0.7-1 mm. long, 
with a short claw; fruits suborbicular, the sides flattened or slightly concave and often 
cochleate-sulcate, 1-1.5 mm. in diameter; dorsal keel prominent, alate, 0.2-0.4 mm. wide, 
undulate or with a few very low teeth; lateral keels low and fine but evident, entire or

slightly dentate; beak facial, minute but usually definite; exocarp greenish to brownish, 
endocarp with loop solid; embryo coil more than one complete revolution; winter-buds 
may form late in the growing season, being short branches with crowded intemodes. In 
pools, tanks and small streams, common in e. Tex. and in the mts. of the Trans-Pecos, 
freely fruiting throughout the summer; mostly in s. U.S. and Mex. 

Var. trichophyllus Morong. Similar to var. diversifolius except submersed leaves 
8accld, setaceous or setaceous-linear, 0.1-0.6 mm. wide, tapering to an acute apex, the 
nerves 1 or obscurely 3; stipules delicate, free or partially adnate to the base of the leaf 
blade, deciduous with age; floating leaves lance-elliptic to oval-elliptic, acutish or ( if 
rounded) at least submucronate at apex; blades 7-26 mm. long, 1-10 mm. wide; nerves 
3 to 9; stipules 3-10 mm. long; peduncles 1-4 mm. long from the axils of submersed 
Icnves and 2-30 mm. from the axils of floating leaves; fruits with dorsal keel entire or 
with 3 to 12 small teeth. Common in e. Tex. in the same habitats as var. diversifolius.

9. Potamogeton pulcher Tuckerm. Rhizome pale-buff, often with dark-red spots;
stem simple, terete, 1-2.5 mm. in diameter, usually conspicuously dark-spotted; stele 
with the prototype pattern; endodermis of O-cells; interlacunar and subepidermal bundles 
absent; pseudohypodermis mostly 1 cell thick; submersed leaves of two intergrading 
types, those of the lower part of the stem semiopaque and oblong with rounded apices, 
those of the upper part of the stem translucent and lanceolate to lance-linear, with an 
acutish but not sharp-pointed apex, both types tapering at base to petioles to 35 mm. 
long; blades entire, to 18 cm. long and 35 mm. wide, usually smaller; nerves 11 to 21, 
the outer ones marginal; lacunae 4 to 8 rows on each side of midrib; floating leaves 
coriaceous, ovate to rotund, rounded to bluntly mucronate at apex, cordate or rounded 
at base; petioles 4-18 cm. long; blades to 11 cm. long and 85 mm. wide, with 19 to 35 
nerves; stipules of the submersed leaves decaying early, those of the floating leaves per
sistent, narrowly triangular, obtuse when young, acutish with age, 2-5 cm. long, 2-keeled; 
peduncles 5-11 cm. long; spikes with about 10 whorls, in fruit 2-3.5 cm. long, 8-11 mm. 
thick; flowers sessile or nearly so; perianth greenish, blades orbicular to elliptical and 
1.2-3 mm. wide; anthers 0.8-1.4 mm. long; fruits obliquely ovate, rounded or cuneate 
at base, the sides flat or slightly concave, 2.7--4 mm. long, 2.3-3.4 mm. wide; keels usuall)' 
prominent, acutish, the dorsal one often strongly developed and sometimes with a basal 
lobe projecting below the point of attachment; beak often prominent, up to 0.8 mm. long; 
exocarp light-brown to olive-green; endocarp with 3, prominent acutish and somewhRt 
muricate keels; beak linear, facial, about 1 mm. long; loop solid; apex of seed pointing 
0.5-1.2 mm. above the basal end. In muddy pools, boggy streams, lakes and occasionally 
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in clear water in sanely bottom ( Carrizo outcrop), in Tex. only in the Timber Belt, flowers 
in Apr. and May, mature fruit by mid-May; in the e. half of U.S. 

10. Potamogeton nodosus Poir. Rhizome white, suffused or spotted with rusty red;
stem simple, terete, often pressing very flat, 1-2 mm. in diameter; stele with the triotype 
pattern, with the phloem on the inner face of the trio-bundle appearing as one patch; 
endodermis of O-cells; interlacunar and subepidermal bundles absent; pseudohypodermis 
absent; submersed leaves thin, linear-lanceolate to broadly lance-elliptic, to 2 dm. long 
and 35 mm. wide, tapering gradually at base into a petiole 2-13 cm. long, tapering 
gradually to an acutish but not sharp-pointed apex; nerves 7 to 15; lacunae of 2 to 5 
rows along the midrib; margin of young blades with fugacious translucent denticles; 
floating leaves coriaceous, with long petioles; blades lenticular to elliptic, cuneute or 
somewhat rounded at base, acutish to rounded at apex and sometimes with an obtuse 
mucro, to 11 cm. long and 45 mm. wide; nerves 9 to 21; lacunae rarely present; stipulcs 
of submersed leaves brownish, often delicate and decaying early, linear, acute or obtuse, 
3-9 cm. long, those of the floating leaves similar but usually broacler at base and more
or less 2-keeled; peduncles usually thicker than the stem, 3-15 cm. long; young spikes
compact but becoming loose at anthesis, of 10 to 17 whorls of flowers, at maturity usually
not densely fruited, 3-7 cm. long, 8-10 mm. thick; flowers sessile; perianth greenish or
brownish, orbicular or elliptical, 1.4-2.6 mm. wide; anthers 1-1.4 mm. long; fruits obovate,
3.5-4.3 nun. long, 2.5-3 mm. wide; keels prominent, the dorsal strongly developed ( es
pecially upward), the laterals often muricate; beak facial, short; exocarp of mature fruits
brownish or reddish; endocarp with keels strongly developed, the dorsal often 0.5 mm.
wide, the laterals strongly muricate; beak linear, erect, to 1 mm. long; loop solid; apex of
seed pointing a little above the basal end. P. americanus Cham. & Schlecht. In streams
and lakes throughout Tex., mature fmits in late spring and summer; in much of the
U.S., Can. and n. Mex.

11. Potamogeton illinoensis Morong. Rhizome buff, spotted or suffused with red; stem
simple or branched, terete, 1-5 mm. in diameter; stele with the prototype, triotype or 
oblong-type pattern; endodermis of U-cells; interlacunar bundles in the outer intcrlacunar 
circle, sometimes a few in the next to the outer circle; subepidennal bundles present or 
absent; pseudohypodermis absent or of 1 cell thick; submersed leaves thin, elliptic to 
lanceolate, often somewhat arcuate; blades to 2 dm. long and 45 mm. wide, sessile or 
tapering into a petiole to 4 cm. long, acute and usually somewhat mucronate at apex; 
nerves 7 to 19; lacunae of 2 to 5 rows along midrib and larger nerves; margin entire or 
with fugacious I-celled translucent denticles; floating leaves ( often absent) more or less 
coriaceous, transition to submersed leaves usually gradual; blades elliptic to ovate
elliptic or oblong-elliptic, to 19 cm. long and 65 mm. wide, obtuse-mucronate at apex, 
cuneate or rounded at base; petioles 2-9 cm. long, shorter than the blade; nerves 13 to 
29; lacunae of 2 or 3 rows of cells along midrib, sometimes obscure; stipules persistent, 
divergent and conspicuous, obtuse, those of the submersed leaves 1-8 cm. long and 3-12 
mm. wide at base, prominently 2-keeled, with 15 to 35 finer nerves; those of the floating
leaves broader; peduncles as thick as or thicker than the stem, 4-30 cm. long; spikes in
anthesis compact, of 8 to 15 whorls of flowers, at maturity cylindric and crowded, 2.5-7
cm. long, 8-10 mm. thick; flowers sessile or on pedicels up to 0.5 nun. long; perianth
orbicular to oval, 1.3-3.2 mm. wide; anthers 0.6-2 mm. long; fruits obovate to orbicular
or ovate, 2.5-3.6 mm. long ( excluding beak), 2.1-3 mm. wide, the sides flat; keels
prominent and acute, the dorsal strongly developed above and below, the laterals less
strongly developed but often each with a projecting knob at the base; beak facial, short,
erect or curved toward the back; exocarp gray-green to olive-green or brownish, some
times reddish; endocarp with keels low but prominent or with dorsal keel thin and very
weak; beak deltoid and weak, about 0.5 mm. long; loop solid; apex of seed pointing at
the middle of the opposite side or between middle and base. P. lucens L., P. a11gustifolius
Bercht. & Presl. In quiet or flowing water of ponds and rivers in s.-cen. Tex., especially on
the Edwards Plateau and in the Guadalupe Mts., fruiting by early May; throughout much
of U.S. and Can.

A variable species due, in part, to habitat. Hybrids may occur between this species and 
P. nodosus, especially where the two are found together.
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The following species of Potamogeton have been reported from Texas, but they are 
excluded on the basis that no material of any of them has been seen: P. capillaceus 
Poir. ( P. hybridus of auth., not Michx. ), P. -fluitans Roth, P. gramineus L. var. gramini
foliu.s Fries ( P. heteropliyllus Schreb. ), P. natan.s L., P. panormitanus Biv. 

FAM. 20. ZANNICHELLIACEAE DuM. 

HORNED PONDWEED F AMil.. y 

Submerged aquatic dioecious or monoecious herbs, with a slender creeping rhizome; 
leaves alternate or opposite or crowded at the nodes, linear, sheathing at the base, the 
sheaths mostly ligulate at the apex, the floral leaves sometimes reduced to sheaths; Bowers 
minute, bisexual or unisexual, axillary, solitary or in cymes; perianth of 3 small free scales 
or absent; stamens I to 3, the anthers 1- or 2-celled and opening lengthwise; pollen 
globose or threadlike; gynoecium of 1 to 9 free carpels; style short or long, simple and 
with a capitate to peltate or spatulate stigma, sometimes 2- to 4-lobed; ovule solitary, 
pendulous; fruiting carpels sessile or stipitate, indehiscent; seed pendulous, without 
endosperm. 

Widely distributed, mainly in salt or brackish water; 3 genera and 6 species. 

1. Pollen spheroid; carpels several, free; plants of fresh or brackish water; leaves filiform
............................................. 1. Zannichellia, p. 93. 

1. Pollen threadlike; gynoecium 1- or 2-carpellate; plants of marine habitats ( 2)

2 (1). Leaves Bat, tridentate at apex; styles simple; one anther attached higher than
the other .................................... 2. Halodule, p. 93. 

2. Leaves terete or semitcrete, acute or pointed at apex; styles 2- to 4-lobed; anthers
at an equal height ............................. 3. Cymodocea, p. 94. 

I. ZANNICHELLIA L. HORNED PONDWEED 

A genus of two species, the other in Africa. 

I. Zannichellia palustris L. COMMON POOLMAT. Submerged aquatic plant, monoccious,
rooted on bottom and floating below surface of water; stem simple or much-branched; 
leaves mostly opposite, linear-filiforrn, entire, to 1 dm. long, acute or almost pungent at 
the apex, I-nerved; stipules scarious, free from the leaf bases, scarcely 2 cm. long; Bowers 
unisexual, sessile, usually both kinds from the same axil, enclosed in a hyaline deciduous 
spathe, the perianth wanting; staminate flower consisting of a single 2- to 4-celled anther 
on a slender filament; pistillate flowers sessile at first, often pedicellate after anthesis; 
carpels 2 to 8, flask-shaped, ribbed or toothed on the margins, or sometimes smooth; 
style recurved, persistent; mature fruit 2-4 mm. long, rarely pitted, flattened, slightly 
incurved, smooth or slightly dentate on the convex back, the body 2-3 rn_m. long, the 
beak to 1.5 mm. long. In fresh or brackish water in pools, streams and irrigation canals, 
in Tex. mainly in the Edwards Plateau and in the Trans-Pecos, Apr.-f uly; nearly through
out N. A., except the extreme n., also S. A., Euras. and Afr. 

2. HALODULE ENDL.

Several species of marine waters mainly in tropical regions. 

I. Halodule Beaudettei ( den Hartog) den Hartog. Submerged dioecious perennial,
with creeping rootstocks; rootstocks branching, articulated and rooting at the nodes, the 
roots often terminating in fleshy starchy tuberlike swellings, with a short erect stem at 
each node; internodes 5-40 mm. long; scales elliptic, 5-10 mm. long; sheaths 1.5-6 cm. 
long; leaves mostly crowded on short erect lateral branches, all linear, grasslike, more 
or less narrowed and sheathing at the base, 5- 20 cm. long, 0.8-1.2 mm. wide, midrib 
conspicuous, widening and often furcate near the tip; leaf tip with a very prominent 
acute median tooth which is 1 to 10 times as long as tl1e narrow linear lateral teeth; 
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flower unknown. Dlplanthera Beaudettel den Hartog, D. Wrlghtli of auth., Halodule
Wrlghtli of auth. In saJt water of bays along the Gulf Coast in Tex., frequent in sea 
drift; widely distributed in the Carib. and aJso in the Gulf of Mex., along the Atl. Coast 
of N.A. n. to N.C.; also along the Pac. Coast of Pan. and Nie. 

3. CYMODOCEA Komc

Several species of marine waters mainly in tropical regions. Sometimes placed in a 
separate family, Cymodoceaceae. 

1. Cymodocea 61iformis (Kiltz.) Correll. MANATEE-CRASS. Submerged acaulescent
dioecious perennial, with creeping rootstocks branching and rooting at the nodes; leaves 
all submerged, grasslike. terete or semiterete. acute at the apex and sheathing at the 
base, the sheaths more or less auriculate, to 35 cm. long and 2 mm. wide; stipular sheaths 
completely surrounding the leaf bases. scarious. to 45 mm. long; flowers unisexual, solitary 
or in simple or dichotomous cymes; staminate flowers consisting of two anthers on the 
end of a Jong pedicel. the anthers equally attached, both the same height, 2-celled: 
pistillate flower of 2 carpels. without perianth but subtended by a hyaline perianthlike 
bract; style 2- to 4-Iobed; stigmas 2, hairlike; mature fruit I-seeded, 3 mm. long and 
beaked by the persistent style. Cymodocea manatorum Asch., Syrlngodium filiforme Kiitz. 
In shallow saJt water of bays along the Gulf Coast of Tex., frequent in sea drift; from 
Fla. and Tex. to Berm., Cuba and Martinique. 

FAM. 21. RUPPIACEAE HUTCHINS. DITCH-GRASS FAMILY 

Aquatic herbs of brackish or saline waters; stems simple or branched, submerged; 
leaves opposite or alternate, linear or setaceous, with a stipular sheath at the base; flowers 
perfect, small, few, arranged in terminal spikes that are at first enclosed by the sheathing 
leaf bases, at length much-elongated to the surface of the water; bracts absent; perianth 
wanting; stamens 2, opposite each other, with very short broad filaments; anthers extrorse, 
the 2 cells reniform and separated by the connective; carpels 4, with peltate or umbonate 
stigmas; ovule solitary, pendulous from the apex of the carpel, campylotropous; outlets 
long-stipitate, with spirally twisted stalks, indehiscent; seeds pendulous, without endo
sperm. 

Only one genus distributed throughout temperate and subtropical regions. 

1. RUPPIA L.

Characters of the family; 2 species. 
1. Ruppia maritima L. WIDGEON-CRASS. Stem whitish or green, to I m. long; leaves

all submerged, threadlike, entire, I-nerved, to I dm. long and 0.3 mm. wide, with a 
sharp pointed or more or less pungent apex; stipular sheath 6-10 mm. long, membranous, 
the free part very short or wanting; flowers on a short peduncle that elongates after 
anthesis and ultimately becomes a loosely coiled spiral; stamens without a filament, early 
deciduous; anthers 2, sessile, 2-celled; mature carpels ovoid, equilateral or gibbous and 
oblique, about 2 mm. long, long-stipitate; style short and stout or finely attenuate, straight 
or hooked; pedicellate stipe of the black nutlet to 3 cm. long. On the Gulf Coast and in 
saline waters of pools, rivers and marshes in the interior, Apr.-July; from Can. s. to Mex. 

FAM. 22. NAJADACEAE Juss. WATER-NYMPH FAMILY 

Submerged annual monoecious or dioecious herbs of fresh or brackish waters, with 
6brous roots; stems slender, much-branched; intemodes spiny or unarmed; leaves small, 
sessile, subopposite to somewhat alternate or verticillate, with a sheathing base and 



Nafadaceae (Water-nymph Famfly)-Alismataceae (Water Plantain Family) 95 

linear entire or toothed blade; within the sheath a pair of minute scales; flowers unisexual, 
very small, borne at the base of the branches; staminate flowers with 1 stamen, mostly 
subsessile and included in a spathe, the perianth bilabiate at the apex; anther sessile, 1-
to 4-celled, opening by slits lengthwise; pistillate flowers without a perianth or this very 
thin and adhering to the carpel; ovary of 1 carpel, I-celled, with 2 to 4 linear stigmas; 
ovule solitary, erect from the base, anatropous; nutlet usually embraced by the leaf 
sheath, indehiscent, enclosed in a loose and separable membranous coat, smooth and 
shining or reticulate with angled or roundish areolae. 

Contains only the following genus and about 50 species widely distributed in temperate 
and warm regions. See note regarding Posidonia at end of Najas. 

1. NAJAS L. WATER-NYMPH 

Characters of the family. 
I. Male and female flowers on different plants; leaves coarsely toothed; intcmodes and

back of the leaf spiny •••••..•. ...••.•••••.•••.. 1. N. marina.

1. Male and female flowers on same plant; leaves minutely denticulate; internodes and
back of leaf unarmed .. .... ....•. .•... ..•..•..• 2. N. guadalupensis. 

1. Najas marina L. HoLLY-LEAVED WATER-NYMPH. Plants brittle; stems branched,
sometimes dichotomously so, armed with brownish spinulose teeth on the internodes; 
leaves linear, opposite to somewhat alternate, stiffish or recurved, to 45 mm. long and 
3 mm. wide, with toothed margins and sometimes dorsally toothed on the midrib, the 
usually triangular teeth apiculate and 1 mm. long or more; basal leaf sheaths rounded, 
without teeth or rarely with a few short teeth; male and female flowers on different 
plants; staminate flowers 3-4 mm. long, the anther 4-celled; pistillate flowers 3-4 mm. 
long; stigmas 3, sometimes one shorter than the others; mature seeds ovoid, apparently 
tesselated in dried specimens, smooth when fresh. lo lakes and ponds, rare in s. Tex., 
May-July; from N.Y. to Calif., s. to Fla., Tex., Mex. and Cuba; also Euras. and Austral. 

2. N ajas guadalupensis ( Spreng. ) Magnus. COMMON WATER-NYMPH. Plan ts mono
ecious, flaccid; stems slender, branched, to about 6 elm. long; leaves all submerged, linear, 
to 25 mm. long and 2 mm. wide, acute to obtuse at apex and usually tipped with I or 2 
spines, the 20 to 40 marginal teeth inconspicuous or often apparently wanting; basal leaf 
sheaths sloping or rounded, not auriculate, spinulose; male and female flowers on same 
plant; staminate flowers 2-3 mm. long, the anthers 4-celled; pistillate flowers 2-3 mm. 
long; mature fruit crowned with 2 or 3 stigmas and usually with 1 or 2 spiny sterile 
stigmatic processes; seeds ellipsoid, dull, reticulate with numerous 4-sided areolae. At
tached to bottom and floating just below surface of water in ponds, lakes, springs, ditches 
and streams, often forming large mats, rather common throughout Tex., Apr.-June; from 
Pa. w. to Ore., s. to Fla., Tex., Mex., C. A., the W.I., Jam. and Guadeloupe. 

The Eurasian marine species, Posidonia oceania Konig, sometimes placed in the 
Najadaceae or Potamogetonaceae and more recently, and apparently more correctly, in 
a separate family, the Posidoniaceae, is represented in Texas by plants being washed up 
on the beaches in the Brownsville area. It is characterized by tl1e rhizome and stem 
being densely covered with the persistent fibrous leaf bases; leaves linear, rounded at 
apex, up to 5 dm. long and 7 mm. wide, about 13-nerved; inflorescence a 3-Bowered 
spike, 2 flowers of which are perfect and one staminate; staminal connective broad, 
abruptly long-aristate; fruit semioval, fleshy, indehiscent. 

FAM. 23. ALISMATACEAE VENT. 
w ATER PLANTAIN F AMIL y 

Annual or perennial aquatic or marsh plants with fibrous roots from a usually somewhat 
thickened rootstock and a cluster of basal leaves with their long petioles sheathing a 
scape; leaves at first typically bladeless but soon developing either a linear or sagittate 
type of blade with prominent nerves and transverse veinlets; scape erect or arching. with 
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a simple or branched bracteate inflorescence; Bowers perfect or unisexual, regular, borne 
in verticils; perianth segments imbricate or involute in bud; sepals 3, green, persistent; 
petals 3, deciduous; stamens 6 to many, included, the filaments distinct, the anthers 2-
celled and dehiscing by longitudinal slits; carpels numerous, distinct, I-celled and mostly 
1-ovuled, arranged in a ring or crowded on a receptacle to produce a headlike fruit of
flat or turgid achenes.

A family of about 1 3  genera and 90 species of worldwide distribution. 
1. Achenes arranged in a single ring on the receptacle, strongly .Battened; stamens 6 ..

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. Alisma, p. 96. 
1. Achenes densely crowded over the surface of the receptacle; stamens more than 6 ( 2)
2 ( 1). Flowers all perfect; achenes plump; fruiting heads simulating a bur .......•... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . • . . . 2. Echinodorus, p. 96. 
2. Flowers perfect or unisexual, the upper ones mostly staminate; achenes Battened;

fruiting heads not burlike ......... , ...•.. , .... 3. Sagittaria, p. 97. 

1. ALISMA L. vVATER PLANTAIN, Mun PLANTAIN 

About 10 species mostly in the North Temperate Zone. 
I. Alisma subcordatum Raf. Erect perennial herb with a basal cluster of erect long

petioled laminated leaves surrounding a scape, essentially glabrous;· leaf blades ovate to 
elliptic, cuneate to cordate at base, abruptly acute at apex, to 1 2  cm. long and 8 cm. wide, 
usually shorter than the petioles; scape to 6 elm. tall, with whorled panicled branches 
of small white or pinkish flowers; bracts lanceolate, acwninate, about 1 cm. long; pedicels 
filiform; Bowers perfect, numerous; sepals broadly ovate to suborbicular, obtuse, up to 
2.5 mm. long; petals to 2 mm. Jong; anthers spherical, 0.3-0.5 mm. long; ovaries many 

in a simple circle on a small Battened receptacle; style 0.2-0.4 mm. long; fruiting heads 
3- 4 mm, across; achenes obliquely obovate, 1.5-2 mm. long, dorsally keeled, the minute
beak ascending. A. paroi-/lorum Pursh, A. Pla11tago-aquatica var. paroiflorum ( Pursh)
Farw. Usually in shallow water of marshes, streams and ponds in n.e. Tex. and the Pan
handle, June-Sept.; Ont., N.E. and N.Y., w. to Minn. and Neb., s. to Fla. and Tex.

2. ECHINODORUS RICH. BURHEAD 

Annuals or short-lived perennials of wet habitats, with basal leaves and naked erect 
or repent scapes that are sparingly branched or occasionally simple; flowers pedicellate, 
perfect, usually in remote whorls; sepals 3, persistent; petals 3, imbricated in the bud, 
white, deciduous; stamens 6 to usually many more; filaments elongate, usually exceeding 
the anthers in length; achenes forming a head, turgid, ribbed or ridged, beaked or 
beakless. 

A dozen or more species in America, Europe and Africa. 
1. Achenes 20 or fewer in a loose head, essentially beakless; stamens 9; anthers basifixed

............................................. 1. E. paroulus. 
1. Achenes 30 or more in a dense tight head, prominently beaked; stamens 1 2  or more;

anthers versatile ( 2) 
2 (1). Sepals with papillose ridges; scape erect when young but soon repent; achenes 

with summit or keel often crested and the beak ascending; pellucid lines of leaves 
mostly 1 mm. or more apart and rarely exceeding 1 mm. in length .... , ..... . 
. . . . . . . . . . . . , •.. , ...•......•. , .... , . , .... , ... 3. E. cordifolius. 

2. Sepals with smooth veins; scape rigidly erect at maturity; achenes with keel entire
and the beak erect or nearly so; pellucid lines of leaves mostly less than 1 mm. 
apart and often several mm. long ( 3) 

3( 2). Plants robust, usually much more than 2 dm. tall; leaves typically broadly ovate, 
broadly cuneate to cordate at base; beak of achenes 1.2-2 mm. long .......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. E. rostratus. 
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3. Plants delicate, rarely more than 2 dm. tall; leaves typically lanceolate, narrowly
cuneate to somewhat rounded at base; beak of achenes 0.5-1 mm. long . .....•. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. E. rostratus var. 

la nceolatus. 

1. Echinodorus parvulus Engelm. Plants small and delicate, with the shoots often
creeping and proliferous; scapes to 1 dm. tall, supporting a single umbellate inflorescence 
of 2 or more flowers; leaves with a petiole to 5 cm. long, the blade ( to 3 cm. long and 
8 mm. wide) narrowly elliptic and acutely tapered at both ends; pedicels slender, to 3 
cm. long, reflexed in fruit; flowers white, about 6 mm. across; achenes 8-ribbed, reddish
brown, glanclless, E. tenellus var. parvulus ( Engelm.) Fassett, Helianthium parvulum
( Engelm.) Small. Among grasses in wet sandy soils about ponds in s. Tex., Mar.-Sept.;
from Fla. and Tex., locally n. to Mass., III. and Mo.

2. Echinodorus rostratus (Nutt.) Engelm. Plants usually coarse; scapes rigidly erect,
to 6 dm. tall, exceeding the leaves; leaves broadly ovate, cordate to broadly rounded
cuneate at base, obtuse at apex, to 15 cm. long, and often as broad; umbels proliferous, 
in a branched panicle; flowers white, about 1 cm. across; achenes with 2 glands at base 
of the conspicuous erect beak; seeds brown, obliquely oval, with rows of murications. 
E. cordifolius, misapplied; E. Berteroi (Spreng.) Fassett, as to descr. In mud and shallow
water about lakes, ponds and along streams mostly in s. Tex. but sparingly throughout
most of the state, May-Oct.; from Ont., w. to Calif. and s. to Fla., Tex. and Mex.

Var. lanceolatus Engelm. Plants small and delicate, with typically lanceolate leaves. 
Echinodorus Berteroi var. lanceolatus ( Engelm.) Fassett, as to descr. Habitat and dis
tribution similar to that of var. rostratus. 

3. Echinodorus cordifolius ( L.) Griseb. Plants coarse and usually stout; scapes pro
strate, arching and creeping, to 12 dm. long, proliferous and bearing numerous whorls 
of flowers, also sometimes producing leaves with the flowers; leaves with a petiole to 
2 dm. or more long, the blade ( to 2 dm. long and nearly as broad) broadly ovate and 
truncately cordate at base and obtuse at apex; flowers white, 12 mm. or more across; 
achenes with the keeled back denticulate. E. radicans (Nutt.) Engelm. In mud and 
shallow water of ponds and quiet streams in e. Tex., Apr.-June; from s.e. Va., Ill., Mo. 
and Kan., s. to Fla., Tex. and Mex. 

3. SAGITTARIA L.6 ARROWHEAD 

Paludal or aquatic mostly perennial erect or lax stoloniferous herbs, with milky juice, 
monoecious or rarely dioecious, sometimes tuber-bearing; leaves submersed or emersed, 
with long cellular petioles, bladeless ( i.e., phyllodia) or with unlobed or sagittate blades; 
scapes erect or laxly ascending, sheathed at base by the bases of the leaf petioles, sup
porting a narrow verticillate inflorescence that is simple or sparingly branched; Bowers 
produced all summer, pedicellate, in whorls of three, mostly unisexual, subtended by 
membranous bracts, the staminate Bowers typically uppermost in the inflorescence; sepals 
3, persistent, in fruit appressed, loosely spreading or reflexed; petals 3, white or rarely 
pink, imbricated in the bud, usually exceeding the sepals, deciduous; stamens whorled, 
mostly numerous; carpels numerous, spirally arranged in a crowded spherical head on a 
dome-shaped receptacle, I-celled and 1-ovuled; achenes flattened, membranous-winged, 
more or less beaked. 

About 20 species, mostly in America. 

1. Pistillate flowers ( in fruit) with sepals appressed or spreading and pedictls recurved
. and noticeably thickened. . ......... .......... . 1. S. montevidensis.
· 1. Pistillate flowers ( in fruit) with reflexed sepals and pedicels ascending or ( if re

curved) not noticeably thickened ( 2) 

2 ( 1 ) . Filaments pubescent or minutely scaly ( 3) 
2. Filaments smooth ( 5)

• Adapted from C. Hogin in Mem. N. Y. Bot. Gard. 9(2):179-233. 1955.
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3( 2). Bracts of inflorescence thinly membranous, smooth, more or less connate; filaments 
dilated ( 4) 

3. Bracts of inflorescence somewhat thickened, papillose or coarsely ridged, nearly free;
filaments linear •........•..........•......... .4. S. lancifolia. 

4( 3). Pistillate pedicels ascending, if recurved the achene beak less than 0.3 mm. long; 
leaves typically narrow ...... .... ........ ...... 2. S. graminea. 

4. Pistillate pedicels recurved; subulate beak of mature achenes 0.3 mm. or more long;
leaves typically broad .............•........•.. 3. S. platyphylla. 

5 ( 2). Bracts of inflorescence papillose; leaves never sagittate .•..•..•........•..••• 
. . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . • . . . 5. S. papillosa. 

5. Bracts of inflorescence smooth or at most pubescent; leaves sagittate ( 6)
6( 5). Achene beak laterally inserted, more or Jess projecting horizontally ( 7)
6. Achene beak apically inserted, more or less erect ( 8)
7 ( 6). Bracts of inflorescence almost plane, at least not cymbiform, acuminate or

attenuate, membranous, never pubescent; achene beak less than 0.5 mm. long .... 
. . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . • . . . . . . . . . . . 6. S. longiloba. 

7. Bracts of inflorescence cymbiform, obtuse or acute, rather firm, sometimes pubescent;
achene beak 0.5 mm. or more long .•..•.........• 7. S. latifolia. 

8( 6). Achene usually with one narrow facial wing or keel, the beak somewhat curved 
and 0.5 mm. or more long ........ ........•..... 8. S. brevirostra. 

8. Achene face wingless, typicany with a large resin duct, the minute to obsolescent
beak erect •..........•...................•.•• 9. S. cuneata. 

I. Sagittaria montevidensis Cham. & Schlecht. Leaves erect-spreading; leaf blades
broadly ovate, sagittate, to 2 dm. or more long and wide; scape erect or reflexed, simple 
or occasionally branched below, with up to 10 whorls; bracts membranous, ovate to 
ovate-lanceolate, acute to attenuate, connate, about 1 cm. long; pistillate flowers usually 
with a ring of functional stamens; sepals orbicular-ovate, concave, about 13 mm. long, 
covering most of the fruiting head; stamens with linear pubescent filaments; heads of 
carpels to 2 cm. in diameter; achenes cuneate-obovate, to 2.5 mm. long and 1.3 mm. wide, 
the faces usually with a resin duct, the horizontal or oblique beak about as long as the 
breadth of the achene and narrowly winged on the margin. S. calycina Engelm., Lophoto
carpus calycinus ( Engelm.) J. G. Sm. Sloughs, lakes and ponds in e., cen. and w. Tex., 
June-Oct.; 0. and Mich., w. to N.D., Calif. and N.M., s. to Va., Tenn., La. and Tex. 

Our piants have been segregated as subsp. calycina ( Engelm.) Bogin. 
2. Sagittaria graminea Michx. Leaves erect, either represented by thin broadly linear

(strap-shaped) acute to shortly acuminate phyllodia or with the slender petioles bladeless 
or with narrowly lanceolate tapering blades to 2 dm. long and 25 mm. wide; scape simple, 
usually surpassed by the leaves, with as many as 10 whorls, the flowers with filiform 
ascending or spreading pedicels to 3 cm. long, the lower one or two whorls of pistillate 
flowers or sometimes all staminate; bracts ovate, obtuse to subacute, to 6 mm. long, 
more or less connate, membranous; sepals ovate, obtuse, to 5 mm. long; petals white or 
rarely pinkish, to 6 mm. long; stamens with dilated pubescent filaments to 1 mm. long; 
fruiting heads to 1 cm. in diameter; achenes obovate, to 2 mm. long and 1.2 mm. wide, 
the narrow-winged back strongly rounded to a high shoulder, the sides plane or with 1 
or 2 narrow ridges, the subulate beak to 0.3 mm. long, obliquely inserted below the 
summit of the achene. S. cycloptera (J. G. Sm.) Mohr. Rooted in mud or in shallow 
water of ditches, ponds, marshes and streams in e, and s.-cen. Tex., flowering throughout 
the year but mostly Apr.-Nov.; throughout e. N. A., w. to the Great Plains; also Cuba. 

3. Sagittaria platyphylla Engelm. Leaves erect, overtopping the scape; leaf blades
ovate to elliptic or lanceolate, unlobed, to 18 cm. long and 8 cm. wide; scape simple, 
with as many as 8 whorls, the 1 to 4 lower whorls pistillate and with their thickish 
pedicels to 25 mm. long and soon recurving; bracts ovate, obtuse, scarious, strongly 
connate, to 8 mm. long; stamens with dilated pubescent filaments that are mostly longer 
than the anthers; fruiting heads to 15 mm. in diameter; achenes cuneate-obovate, to 2 
mm. long and 1.2 mm. wide, the dorsal keel rounded to the subtruncate summit, the
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faces with I to 3 narrow ridges; beak subulate, 0.3 mm. or more long, obliquely ascending. 
S. graminea var. platyphylla ( Engelm.) J. G. Sm. In mud or shallow water of marshes,
streams, sloughs, swamps and ponds in e. Tex., Apr.-Oct.; Mo., w. to Kan., s. to Tex. and
Ala.; adv. in the Pan. Canal Zone.

4. Sagittaria lancifolia L. Leaves erect; leaf blades ovate to eiliptic or narrowly
lanceolate, unlobed, tapering to both ends, firm, to 4 dm. long and 1 elm. wide; scapes 
simple or branching at lower nodes, the main axis with as many as 10 whorls, the lower 
I to 4 whorls pistillate with pedicels to 25 mm. long, the staminate pedicels to 35 mm. 
long; bracts ovate, obtuse, strongly papillose, up to 15 mm. long, connate; sepals more 
or less papillose; stamens with slender arachnoid filaments that are longer than the 
anthers; fruiting heads about 15 mm. in diameter; achenes cuneate-oblanceolate, falcate, 
to 2.5 mm. long and 1 mm. wide, dorsally narrowly winged, usually with I or 2 low 
facial ridges; beak obliquely inserted; subulate from a thick base, to 0.8 mm. long, 
ascending. S. falcata Pursh. In fresh-water and brackish tidal marshes, swamps, and along 
streams in s.e. Tex., May-Nov.; Fla. to Tex., n. to Del.; also Mex. and C. A. 

Our plants, as described here, have been segregated as subsp. media (Mich.) Bogin. 
5. Sagittaria papillosa Buch. Leaves erect; leaf blades linear to narrowly lanceolate,

to 25 cm. long and 5 cm. wide; scapes typically branching from the lowest whorl, the 
main axis w;th as many as IO whorls, the lower I to 4 whorls pistillate with pedicels 
much shorter than those of the staminate; bracts ovate, obtuse, somewhat connate, densely 
papillose, to I cm. Jong; sepals to 6 mm. long, more or less papillose; petals about twice 
as Jong as the sepals; stamens with linear glabrous filaments to 1.6 mm. long; fruiting 
heads about 1 cm. in diameter; achenes cuneate, to 1.5 mm. long and 1 mm. wide, with 
the remotely crested dorsal wing about 0.2 mm. wide and the ventral wing somewhat 
narrower, the faces plane; beak broad-based, laterally inserted above the middle of the 
achene body, more or less recurving, about 0.2 mm. long. In swamps, marshes, bogs, 
ditches, small ponds and depressions in prairies in e. and s. Tex., Mar.-Nov.; Ark., La. and 
Tex. 

6. Sagittnria longiloba Engelm. FLECHA DE AGUA. Leaves erect or erect-spreading; leaf
blades ovate-triangular, acute at apex, sagittate, the portion above the ba!ial lobes to 
15 cm. long and 1 dm. wide, the conspicuously long linear to lanceolate basal lobes always 
longer than and commonly twice as long as the body of the blade; scapes commonly 
branching at the lowest whorl, the main axis with as many as 12 whorls; pedicels to 35 
mm. long, ascending; bracts ovate-lanceolate to narrowly lanceolate, attenuate, to 25 mm.
long, connate at base; stamens with glabrous linear filaments to 3 mm. long and exceeding 
the anthers; fruiting heads to 12 mm. in diameter; achenes obovate, to 2.3 mm. long and 
1.3 mm. wide, the narrow dorsal wing to 0.3 mm. wide, the ventral wing nearly obsolete, 
the faces commonly I-winged; beak laterally inserted, triangular, to 0.15 mm. long or 
obsolete. In shallow water of sloughs, ditches, ponds and swamps, especially common 
in roadside ditches in s. Tex. and extending to n. and w. Tex., Apr.-Nov.; Ariz., Calif., 
Colo., Kan., Neb., Okla., Tex. and Mex. 

7. Sagittaria latifolia Willd. WAPATO, DUCK-POTATO. Leaves erect or erect-spreading;
leaf blades triangular-ovate, obtuse to acute at apex, sagittate, the portion above the 
basal lobes to 25 cm. long and wide, the linear to ovate-triangular basal lobes one half 
as long as or longer than the body of the blade; scapes angled, occasionally branching 
from the lowest whorls, the main axis with as many as IO whorls, with one or more of 
the lower whorls pistil1ate or all unisexual; pedicels of pistillate flowers typically shorter 
than those of the staminate Bowers; sepals to 1 cm. long, glabrous to densely pubescent; 
bracts cymbiforrn, distinctly or only slightly connate, thin, somewhat scarious, obtuse to 
acute, glabrous to densely pubescent; stamens with slender filaments that are usually 
longer than the anthers; fruiting heads to 25 mm. in diameter; achenes obovate, to 3.5 
mm. long and 3 mm. wide, with broad marginal wings but no facial keels; beak broad
based, subhorizontal to slightly incurved, up to 2 mm. long. Incl. var. obtusa (Muhl.)
Wieg. In water or wet places from s.e. to n. Tex., May-Aug.; throughout most of the U.S.
and much of Latin Am.

Both the entirely glabrous widespread var. latifolia and the southern var. puhescens 
(Muhl.) J. G. Sm. ( S. pubesccns Muhl.), with densely pubescent bracts and calyx, are 
rare in Texas. 
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8. Sagittaria brevirostra Mack. & Bush. Leaves erect; leaf blades broadly ovate to
lanceolate, obtuse to acute at apex, sagittate, the portion above the basal lobes to 2 drn. 
long and usually about as wide, the ovate to ovate-lanceolate and acute basal lobes about 
equaling the body of the blade; scapes simple or branched at base, the main axis with 
as many as 12 whorls, the lower 2 to 6 whorls pistillate with pedicels to 2 cm. long, the 
staminate with slightly longer pedicels; bracts firm, lanceolate, long-attenuate, to 25 
mm. long; stamens with slender glabrous filaments about as long as the anthers; fruiting
heads depressed, not noticeably echinate, to 2 cm. in diameter; achenes cuneate-obovate
to quadrate, to 3 mm. long and 2 mm. wide, with an often dentate or serrate dorsal keel
and usually with a narrow facial ridge; beak broad-based, obliquely ascending, to 1.5 mm.
long, terminating the straight ventral margin. S. Engelmanniana J. G. Sm. subsp.
brevirostra ( Mack. & Bush) Bogin. Along rivers, ditches and sloughs in cen. Tex., June
Aug.; 0. and Mich., w. to S.D. and s. to Tex.

9. Sagittaria cuneata Sheld. Leaves erect or erect-spreading; leaf blades broadly
ovate to ovate-triangular, obtuse to acute at apex, sagittate, the portion above the basal 
lobes to 15 cm. long and 1 elm. wide, the deltoid basal lobes somewhat smaller than the 
body of the blade; scapes erect or arching, simple or sometimes branched, the main axis 
with as many as 7 whorls, the lower I or 2 ( or sometimes all) whorls pistillate and 
subsessile or on pedicels to 2 cm. long, the staminate pedicels somewhat longer; bracts 
narrowly ovate to lanceolate, acute to attenuate, usually connate at base, to 2 cm. long; 
stamens with glabrous subulate filaments that about equal the anthers; fruiting heads 
to 15 mm. in diameter; achenes obovatc, to 2.5 mm. long and 2 mm. wide, the wide 
dorsal keel rounded, the faces usually with a low narrow ridge; beak subulate, usually 
recurved, erect to suberect, to 0.4 mm. long, terminating the strongly rounded ventral 
keel. Along rivers and streams in the High Plains, June-Aug.; n.e. Can., s. to N.E., N.Y., 
0., Ind., Ill., Ia., Kan., Tex., N.M., Ariz. and Calif. 

FAM. 24. BUTOMACEAE fucH. FLOWERING-RUSH FAMILY 

Perennial aquatic or marsh herbs with stout short or elongate rhizomes and usually 
with milky juice; leaves cauline or basal; flowers perfect, in involucrate umbels or soli
tary; sepals 3, persistent; petals 3, showy; stamens 6 to many, free, the outer ones usually 
sterile; anthers basifixed, 2-cclled, laterally clehiscent; pistils 4 to 8, free or basally co
herent, with numerous ovules attached over the inner surface; fruit a many-seeded folJicle, 
dehiscing on the inner side; seeds without endosperm. 

Several genera containing about 10 species, mostly of warm regions. 

I. HYDROCLEYS RICH.

Characteristics of family. Four species, all native to Brazil. 

I. Hy<lroclcys nym1>hoi<les (Willd.) Buch. WATER-POPPY. Rhizomes rooting at the
nodes; leaves alternate, long-petioled; leaf blades broadly ovate, cordate at base, rounded 
at apex, 5 cm. long or more, entire, glossy on upper surface, somewhat spongy along the 
midrib and sparsely pubescent on lower surface, usually floating; flowers axillary on long 
peduncles, raised well above the water and lasting only one day; petals light-yellow, 
obovate, 2-3 cm. long; stamens numerous, the outer ones sterile, fertile stamens purple 
or violet-color; pistils usually 6, gradually tapering into the style. Cult. in ponds and 
pools in s. U.S., including e. Tex., and becoming somewhat naturalized, summer; nat. 
of Braz. Included here on the basis of Muenscher's report of its occurrence in Texas; 
we have seen no specimens. 

FAM. 25. HYDROCHARITACEAE Juss.° Fnoc's-Brr FAMILY 

Fresh- or salt-water herbs, partly or wholly submerged, monoecious or dioecious, with 
terrestrial or floating roots; leaves radical and crowded or dispersed on elongated stems, 

0 See Appendix. 
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alternate to opposite or whorled; flowers regular, usually unisexual, arranged in a bifi<l 
spathaceous bract or within 2 opposite bracts, the staminate usually more than 1, the 
pistillate solitary; spathe sessile to long-pedunculate, the peduncle sometimes spirally 
twisted; perianth segments free to the base, 1- or 2-seriate, 3 or rarely 2 in each series, 
the outer often green and valvate, the inner imbricate and petaloid; stamens 1 to numer
ous; anthers with 2 parallel cells that open by longitudinal slits; rudimentary ovary 
present in the staminate flowers; staminodes sometimes present in the pistillate Bower; 
ovary inferior, sometimes beaked, I-celled, with 3 to 6 or rarely more parietal placentas 
that sometimes protrude nearly to the middle of the ovary; styles as many as placentas, 
entire or 2- or 3-branched; ovules numerous on the placentas; fruit globose to linear, dry 
or pulpy, rupturing irregularly; seeds numerous, without endosperm; embryo straight, 
with a thick radicle and usually inconspicuous plumule. 

About 16 genera and 80 species, mainly of tropical and wam1 temperate regions. 

1. Fresh-water plants that are pollinated at or above the surface of the water; pollen
spheroid ( 2) 

1. Marine plants that are pollinated beneath the surface of the water; pollen confervoid
or united in strings ( 4) 

2( 1 ). Plant floating; leaves broadly ovate to reniform, distinctly petiolate, emersed or 
floating; spathe composed of 1 or 2 free bracts ..... 1. Limnobium, p. 101. 

2. Plants attached to bottom; leaves linear or straplike, without a petiole, submersed;
spathe composed of 2 bracts connate into a tube ( 3) 

3 ( 2). Leaves in approximate whorls on an elongated stem, less tl1an 5 cm. long; petals 
well-developed and much larger than the sepals .... 2. Egeria, p. 101. 

3. Leaves clustered at the base, straplike, more than 15 cm. long; petals rudimentary
and much smaller than the sepals ............... 3. Vallisneria, p. 102. 

4( 1 ). Leaves alternate on a short stout concealed stem, ribbonlike, more than 1 elm. 
long; spathe composed of 2 bracts connate at the base to form a tube ......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. Thalassia. p. 102. 

4. Leaves opposite at summit of slender nearly naked stem, mostly oblong-elliptic, less
than 5 cm. long; spathe composed of 2 free bracts .. 5. Halophila, p. 103. 

I. LIMNOBIUM R1CH. AMERICAN Fnoc's-BrT 

Three species centered in tropical America. 

1. Limnobium Spongia (Bose.) Steud. Cm,IMON FROG's-DIT. Floating aquatic with
pendent roots and stolons; leaves in a basal rosette, erect or ascending, with petioles to 
15 cm. long, ovate to suborbicular or the earlier ones reniform, to 5 cm. broad, obtuse at 
the apex, truncate to cordate at base, entire, faintly 5-nerved, purplish and spongy 
beneath; flowers unisexual; staminate scapes to 1 dm. long, producing 3 or more flowers, 
filiform, the lance-ovoid spathe 3-5 cm. long; pistillate scapes 2-leaved, with 1 or 2 
short-pedicelled flowers, about 25 mm. long in flower, stout, strongly recurved and 
elongated in fruit; sepals 3, 7-10 mm. long; petals 3, 8-10 mm. long; stamens represented 
by 3 to 6 subulate mdiments; anthers linear, apiculate, 2-4 mm. long; ovary inferior, 
6- to 9-cellecl; stigmas filiform, as many as the cells, deeply 2-parted, 1-1.5 cm. long,
papillose-ciliate; berry ovoid, many-seeded, 1-1.5 cm. long, on a stout recurved peduncle.
In shallow mostly stagnan� water of quiet lakes, ponds, lagoons and ditches in e. Tex.,
June-Oct.; from Ont. and N.J., s. to Fla., Tex., Mo. and Ill.

2. EGERIA PLANCH.

Two species that are native to South America. 

1. Egeria densa Planch. Perennial submerged aquatic herb of fresh water, dioecious,
rooting on the bottom or drifting when broken loose; sterns terete, slender, 2-3 mm. 
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thick, ascending, simple or sparingly dichotomously branched; lower leaves opposite or 
in whorls of 3; middle and upper leaves in whorls of 4 to 8, sessile, crowded, pellucid, 
linear-elliptic to linear-lanceolate, subobtuse to acuminate, serrulate, to 4 cm. long and 5 
mm. wide, much longer than the intemodes; flowers unisexual; staminate spathes funnel
form, sessile, 2- to 4-flowered, borne in the upper axils, to 12 mm. long and 3.5 mm.
broad, cleft on one side, the apex bifid; flowers stipitate, borne to the surface of the water
on a thread-like hypanthium 3-6 cm. long; sepals 3, herbaceous, elliptic-oblong, 3-4
mm. long; petals 3, white, obovate to suborbicular, membranous, about I cm. long and
8 mm. wide; stamens 9, distinct; anthers loculicidal; filaments glandular-papillose above;
nectary central, 3-lobed, small; pistillate plants not seen. Elodea densa ( Planch.) Casp.,
Anacharis densa ( Planch.) Viet. In lakes, ponds, pools, ditches and quiet streams in cen.
and e. Tex., Apr.-June; a nat. of S. A. that has escaped from cult. in various places in
the U.S. and Eur.

3. VALLISNERIA L. T APEGRASS. EELGRASS 

Two species, one native to America, another in the Old World. 
1. Vallisneria americana Michx. WATER-CELERY. Aquatic dioecious submerged plant

from perennial stoloniferous rootstocks with fibrous roots and fleshy propagating buds; 
leaves in basal clusters, linear, obtuse, thin, ribbonlike, flaccid, entirely submerged or 
with the upper part floating, to about 6 dm. long and 2 cm. wide, somewhat nerved and 
netted-veined, often minutely denticulate on the margin; staminate spathes 2- or 3-
parted, bluntly acuminate, 1-2 cm. long, on thick clavate scapes to 5 cm. long; staminate 
flowers numerous, crowded on a short-pedunculate spadix, enclosed in the spathe, de
tached at maturity and Boating and expanding on the surface of the water; perianth of 
3 sepals; stamens 1 to 3; peduncles of the pistillate plant to 1 m. long, curved but scarcely 
spirally twisted in fruit; spathe 2-cleft, 2-2.5 cm. long, rather loose; pistillate Bowers 
solitary in the spathe, Boating on the water; hypanthium linear-cylindric, in Bowers 2.5-3 
cm. long, fully 2 mm. thick, in fruit about I dm. long; sepals 3, fused to the inferior ovary,
oval, 5-6 mm. long, rounded at the apex; petals 3, about 2 mm. long; ovary I-celled,
cylindric; stigmas 3, large, about 5 mm. long, 2-cleft to near the base with each division
obliquely obovate and abruptly short-acuminate; fruits cylindric, indehiscent, 8-12 cm.
long. V. spiralis of auth. In lakes and beds of flowing streams, rare in the e. half of Tex.,
Apr.-July; from N. B., w. to N.D., s. to Fla. and Tex.

4. TIIALASSIA SoLAND. TURTLE-GRASS 

Several species in marine waters of tropical and warm temperate regions. 
1. Thalassia testudinum Konig. PALMAS DEL MAR. Submersed perennial herb with thick

creeping scaly rhizome 3-5 mm. thick, dioecious; the short stems covered by the fibrous 
remains of old leaves; leaves several, 2-ranked, clustered on short erect branches, sheath
ing at base, linear, to 35 cm. long and I cm. wide, glabrous, minutely serrulate at the 
obtuse-rounded apex, withering-persistent; scapes arising from the leaf axils, bearing a 
solitary unisexual Bower in a 2-cleft tubular spathe whose lobes are elliptic and papillose
dentate on the margins; staminate Bowers pedicelled; pistillate Bower nearly sessile in 
the spathe; perianth lobes 6, in both kinds of flowers oblong, rounded_ above, 1-1.2 cm. 
long; stamens 9; anthers about 8 mm. long, linear, opening laterally; stigmas 9 to 12, 
linear-filiform, pilose, grooved on the inside, about 1 cm. long; fruit oval to ellipsoid
fusiform, short-stalked and short-beaked, densely warty-mammillate, opening by valves, 
2 cm. or more long. In shallow salt water along the Gulf Coast where it forms dense and 
extensive marine meadows in bays and about reefs, occasional in beach drift; from Fla. 
to Tex., s. to n. S. A. 
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Several species widespread in marine waters of tropical and warm temperate regions. 
1. Halophila Engelmannii Asch. Submersed perennial with horizontal slender creeping

scaly branching stoloniferous stems 1-1.5 mm. thick that root at the nodes and produce 
short erect leafy branches; intemodes 2-4 cm. long; scales and leaves in pairs, opposite; 
scales broadly obovate, glabrous, to about 1 cm. long; erect shoots 2-4 cm. long, with 1 
pair of scales at the middle and 2 or 3 pairs of leaves clustered at the summit; leaves 
sessile or with a very short thick petiole 2 mm. long or less, linear-oblong to oblong
elliptic, obtuse to subacute at apex, tapering at base, to 4 cm. long and 8 mm. wide, 
rather thick, faintly 3-ribbed and with 6 to 8 pairs of lateral veins, reticulate-roughened, 
finely serrulate on the margins; flowers 1 or 2 enclosed in a bifoliate sheath, both kinds 
often in the same sheath; pistillate -flowers sessile in the axils of the leaves; hypanthium 
ovoid, 3-4 mm. long, its neck about 5 mm. long; sepals 3, minute; stigmas 3, filiform, 
sessile, channeled and with usually 2 rows of papillae; fruit a membranous capsule with 
3 parietal placentae, enclosed in the sheath; seeds numerous; staminate -flowers not seen. 
In shallow salt water along the Gulf Coast, occasional in beach drift; from Fla. to Tex., 
the Bah. I. and W. I. 

FAM. 26. GRAMINEAE Juss.1 GRASS FAMILY 

Herbs or less commonly woody reedlike plants; roots fibrous; leaves distichous, each 
with a more or less sheathing lower portion ("sheath") and a terminal usually more or 
less linear blade, often at the juncture of sheath and blade an adaxial fringe- or scalelike 
structure ( "ligule"); in each axil often a small 2-nerved asymmetric ( in transection often 
H-shaped) structure ( "prophyll"); leaves often with a meristem near the ligule that
permits continued elongation; flowers (florets) very much reduced, pedect or neuter, less
commonly staminate or pistillate, usually aggregated distichously in small clusters known
as spikelets, each flower comprising the genitalia ( when present) at the base of which
are usually 2 minute bulbs or scales ('1odicules"), this floret subtended usually by a
minute adaxial prophyll-like bract scale (palea) and a slightly larger abaxial bract scale
(lemma); lemmas (when more than one present) distichous on the spikelet axis
( rachilla); base of spikelet usually with 2 empty bract scales ( glumes), or one of these
sometimes obsolete or rarely both glumes absent; perianth absent; stamens 1 to 6 ( usually
3); ovary a usually dorsiventrally flattened I-celled uniovulate structure; style deeply
divided into 2 ( rarely 3) long feathery stigmas; fruit ( "grain," "caryopsis") an achene
like structure but with the ovary wall usually tightly coherent to the solitary endosperm
containing seed ( ovary wall apparently not persistently tightly adherent to seed in Sporo
bolus, Blepharoneuron, Calamovilfa, Eleusine and some species of Muhlenbergia), or in
some genera ( e.g., Stipa, Aristida, Panicum, etc.) the word "fruit" is used to refer to the
lemma and its contents since in these plants the lemma tightly and persistently clasps the
grain and thus constitutes a spurious outer fruit layer. Poaceae Bamh.

One of the largest families of flowering plants, the Gramineae are the most important 
economically as measured by several criteria. They produce the dietary staples of most 
of the world's population. One species, rice, is the most important of all the grasses, and 
probably the single most important plant species in the world. 

1. Uppermost lemma of a firmer texture than the bract scales below it, usually char
taceous or thin-cartilaginous or of the texture of finger nails, usually convex and
its margins ( at least laterally) fitting around the margins of the flattish palea 
( which usually has the same texture) and enclosing the perfect floret; uppermost 
lemma subtended by a variable number of bract scales, usually 1 or 2 glumes and 
a sterile lemma with or without a membranous palea ( 2) 

-----

' Many data have been derived from the work of A. S. Hitchcock, "Manual of the 
Grasses of the United States," U.S. Dept. Agric. Miscell. Puhl. No. 200, 2nd ed. revised 
by Agnes Chase, 1051 pp. (1950). The arrangement of genera is one designed by Walter 
V. Brown.
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I. Uppermost lemma usually of a texture much like that of the other bract scales or
thinner than them and hyaline ( 17)

2 (1 ) . Spilcelets in 2 rows, appressed and sunken into a niche on one side of an erect, 
tough, fleshy, articulated rachis .................• 53. Stenotaphrum, p. 153. 

2. Spikelets not sunken in the rachis ( 3)

3(2). Spilcelets subtended or surrounded by 1 to many distinct or more or less connate
bristles that form an involucre ( see also a few species of Panicum in which some 
of the spikelets are subtended by solitary bristles) ( 4) 

3. Spikelets not subtended by bristles ( occasionally the pedicels pilose) ( 5 J

4( 3). Bristles persistent, the spikelets deciduous ....... 62. Setaria, p. 184. 
4. Bristles (burs) falling with the enclosed spikelet ( s) at maturity .............. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63. Cenchrus, p. 187. 

5( 3). Glumes or sterile lemma awned ( awn reduced and concealed in the silky hairs 
of the spikelet in Rhynchelytrum, reduced to a mere point in Echinochloa 
colonum ) ( 6) 

5. Glume ( s) and sterile lemma awnless ( 8)

6( 5). Spikelets long-silky-pubescent ................ 48. Rliynchelytrum, p. 147. 
6. Spikelets not long-silky-pubescent ( 7)

7 ( 6). Blades lanceolate, broad; culms creeping ........ 60. Op.lismenus, p. 182. 
7. Blades elongate; culms not creeping ............... 61. Echinochloa, p. 183. 

8(5). Fertile (uppermost) lemma with thin hyaline margins readily visible over the 
dorsal side of the palea which they clasp and almost cover; "fruit" ( i.e., fertile 
lemma and its enclosures) usually dark-colored ( 9) 

8. Fertile lemma with margins not readily visible over the dorsum of the palea, seem
ing to be inrolled or revolute, the apparent margins of the lemma just barely
clasping the side� of the palea most of which is therefore exposed; "fruit" usually 
pallid, often essentially white ( 12 ) 

9 ( 8). Spilcelets in racemes, usually short-pedicelled in 2 rows along one side of the 
raceme rachis ( IO ) 

9. Spikelets Ionger-pedicelled in open panicles ( 11)

IO( 9). Racemes digitately or subdigitately disposed; spikelets rarely long-silky-pu-
bescent ...................................... 51. Digitaria, p. 149. 

10. Racemes panicled; spikelets usually silky-pubescent .. 50. Trichachne, p. 148.

11(9). Panicles nan·ow; upper lemma cymbiform ...... .49. Anthaenantia, p.147. 
11. Panicles very open and diffuse; upper lemma merely slightly concavo-convex ..... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52. Leptoloma, p. 152. 

12 ( 8). Spikelct with the convex dorsum of the uppermost ( fertile, firm) lemma turned 
away from the axis to which it is appressed, the dorsum of the flattish palea ( flat 
side of spikelet) appressed to the axis in most spike lets of the panicle ( 13) 

12. Spikelets tw-ned the other way, with the convex side of spikelet toward the axis, or
the panicle so diffuse that this orientation cannot be determined ( 15)

13( 12). That portion of the rachilla between the minute first glume and the well-
developed second glume swollen into a minute "callus" .................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54. Eriochloa, p. 153. 

13. Lower rachilla internode not swollen ( 14)

14 ( 13). First glume present ( next to the raceme axis); racemes racemously arranged
along the main panicle axis ..................... 55. Brachiaria, p. 155. 

14. First glume absent; racemes digitate or subdigitate .. 56. Axonopus, p. 155.

15( 12). Second glume gibbous basally ................ 59. Sacciolepis, p. 182. 
15. Second glume not gibbous at base ( 16)

16( 15). First glume usually absent; spikelets in rows along one side of a raceme axis ..
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57. Pas·Jlalum, p. 156. 
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16. First glume present; spikelets rarely in racemes ...... 58. Panicum, p. 164. 
17 ( 1). Uppem1ost lemma usually minute, Bat, often hyaline in texture over most of its 

area, often awned from the summit, subtended by a similarly small hyaline 
sterile lemma ( both lemmas surpassed by the much larger and firmer usually 
flattish or concavo-convex awnless glumes); spikelets in pairs along a rachis, the 
usual arrangement being that one spikelet in the pair is nearly sessile, the other 
de.6nitely pedicelled ( 18) 

17. Uppermost lemma usually at least slightly laterally compressed or folded along
the midrib and usually surpassing the glumes, or if not then the spikelets not ar
ranged in pairs as described above ( 31) 

18( 17). Spikelets all alike, all perfect ( 19) 
18. Spikelets not all alike, at least some not perfect ( 21)
19( 18). Lemma awnless ............................ 64. lmperata, p. 189. 
19. Lemma awned ( 20)
20( 19). Spikelets paired ............................ 65. Erianthus, p. 190. 
20. Spikelets not paired, each subtended by a bristle representing the pedicel of a

spikelet that has been wholly reduced ............ 71. Sorghastrum, p. 200. 
21 ( 18). All spikelets unisexual ( 22) 
21. At least some ( usually tl1e lower spikelet of each pair but the upper in Trachypogon)

spikelets perfect ( 23 )
22( 21). Staminate and pistillate spikelets both in the same androgynous terminal spike-

like raceme .................................. 76. Tripsacum, p. 203. 
22. Staminate spikelets borne at the top of the plant, pistillate ones in lateral cobs ...•

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77. Zea, p. 203.
23( 21). Each sessile spikelet sunken in a niche at tl1e bottom of a sculptured intemode 

of a much thickened subcylindric rachis .......... 75. Manisuris, p. 202. 
23. Spikelets not sunken in niches in the rachis ( 24)
24( 23). Pedicel ( of the pedicellate spikelet of the pair) thickened and appressed to

the thickened rachis joint ...................... 74. Elyonurus, p. 202. 
24. Pedicels and rachis joints not thus thickened ( 25)
25( 24). Pedicellate spikelet perfect, the sessile one infertile •............ ......... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73. Trachypogon, p. 201. 
25. Sessile spikelet perfect, the pedicellate one infertile ( 26)
26(25). Lower part of raceme bearing fairs of staminate spikelets and remaining

intact, the upper part bearing pairs o spikelets ( and the upper part of the raceme
rachis eventually disarticulating at the lower part of each intemode, the hairy
internode thus remaining at the bottom of the spikelet as a hairy "callus") ..... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72. Heteropogon, p. 201. 

26. Racemes uniform through their full length; callus absent ( 27)
27 ( 26). Racemes reduced to one or few joints, these mostly peduncled in a subsimple

or compound terminal panicle .................. 70. Sorghum, p. 199. 
27. Racemes of several to many joints, solitary, digitate or aggregated in panicles (28)
28(27). Racemes solitary on each peduncle; rachis joints oblique and hollow at the

summit ...................................... 66. Schizachyrium, p. 191. 
28. Racemes 2 to numerous on each peduncle ( 29)
29 ( 28). Racemes 2 to several on each peduncle, digitate; rachis joints slender, some-

times with a shallow groove on one side .......... 67. Andropogon, p. 192. 
29. Racemes few to numerous in a leafless panicle usually on a relatively long axis

( several cm. long usually), the rachis joints ( and usually the pedicels) flat ( 30)
30 ( 29). Pedicels of pedicellate spikelets with a translucent groove or thin area in the 

center ............................... , ....... 68. Bothrioc11loa, p. 194. 
30. Peclicels without a translucent groove ...... , ....... 69. Dichanthium, p. 198. 
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31 ( 17). Spikelets 5-8 cm. long .. • • . . . . • . . • • . • • .. • .. • 1. Arundinarla, p. 112. 
31. Spikelets (not including awns, if any) considerably less than 5 cm. long (32)
32( 31). Spikelets in terminal dense ovoid or spikelike panicles, the panicle axis centrally

located in the dense mass; spikelets strongly laterally compressed, the plane of 
the glumes perpendicular or at an angle to the panicle a.xis, the edge of a spikelet
transection thus median-tangential to the panicle .. 47. Phalaris, p. 146. 

32. Spikelets either not in such dense panicles, or not strongly laterally compressed, or
not uniformly oriented as in Phalaris ( 33)

33 ( 32). Spikelets all unisexual, falling entire, I-flowered, the pistillate ones terete or 
nearly so ( 34) 

33. At least some spikelets perfect and/or not falling entire and/or several-flowered or
not terete ( 36)

34( 33). Terminal panicles with staminate spikelets, subterminal ones with pistillate 
spikelets . . . . . . . . • . . . . . . . . • • . . . . . . . • . . . . . . . . . • 4. H ydrochloa, p. 113. 

34. Both staminate and pistillate spikelets in the same panicle ( 35)
35 ( 34). Lower part of panicle with spreading branches bearing staminate spikelets, the

upper part with ascending or appressed branches bearing pistillate spikelets .... 
. . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . . . . . . . . . . . . . 2. Zizania, p. 112. 

35. Staminate. and pistillate spikelets intermingled in most parts of the panicle ...... . 
. . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 3. Zizaniopsis, p. 112. 

36( 33 ). Spikelets falling entire, I-flowered, very flat, the lemma and palea about equal 
( both keeled); glumes small or absent ( 37) 

36. Glumes either persistent on the /edicels or if the spikelet falling entire then the
glumes relatively well-develope ( 38)

37(36). Glumes minute; lemma mucronate or awned . • • . 6. Oryza, p.114. 
37. Glumes absent; lemma awnless . • • . • . . . . . • . . . . . . • . 5. Leersia, p. 113. 
38(36). Spikelets I-flowered (or the staminate ones 2-flowered), in groups of 2 to 5, 

these spikelet groups in a spikelilce terminal raceme with the groups falling entire 
as a unit; lemma and palea thinner than the glumes ( 39) 

38. Spikelets not as above ( 40)
39(38). Second glume of lower spikelets of the group bearing hooked spines, the

group of spikelets forming a little bur ............. 110. Tragus, p. 253. 
39. Spikelets not with hooked spines, the second glume mustly cleft and awned ...... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 109. Hilaria, p. 252. 
40( 38). Spikelets I-Bowered, each sunken in a niche at the bottom of a thick sculp

tured rachis joint . . . . . . . . . . . . . . . . . . . . . • . . . • . . . . 13. Parapholis, p. 118. 
40. Spikelets either not sunken in rachis niches or if so ( as in Lolium) then more than

I-flowered ( 41)
41 ( 40). Low stoloniferous perennials forming mats; flowers and spikelets all unisexual; 

staminate spikelets and pistillate spikelets borne on separate culms ( 42) 
41. Not as above ( 43)
42( 41 ). Pistillate lemmas each with 3 very long fine awns; staminate panicles 4-6 cm.

long, loosely spikelike, not secund . . . . . . • . . . . . . . • • 78. Scleropogon, p. 203. 
42. Pistillate lemmas not awned; staminate panicles about I cm. long, comblike, the

spikelets secund ....•...•..................... 104. Buchloe, p. 249. 
43( 41 ). Spikelets 1- to several-flowered, sessile on opposite sides of a jointed or continu

ous a.xis forming symmetrical spikes (not 1-sided, but spikelets turned to one 
side in some species) [Hordeae] (44) 

43. Spikelets 1- to several-flowered but not arranged in symmetrical spikes as described
for the H ordeae ( 50)

44 ( 43). Spikelets solitary at each node of the spike ( rarely 2 in species of Agropyron
but never throughout the spike) ( 45) 
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44. Spikelets in two's or three's at each node of the spike (solitary at some nodes of
some spikes in some species of Elymus) ( 48)

45( 44). Perennials; natives . . . . . . . . . . . . . . . . . . . • . . . . . 29. Agropyron, p. 135. 
45. Annuals; introduced ( 46)
46( 45). Spikelets turgid or cylindric . . . . . . • . . . . . . . . . . . 35. Aegilops, p. 139. 
46. Spikelets compressed ( 47)
47 ( 46). Glumes ovate, 3-nerved . . . . . . . • . . . . • . . . • . . . • . 32. Tritlcum, p. 138. 
47. Glumes subulate, I-nerved ....................... 34. Secale, p. 139. 
48 ( 44). Spikelets in three's at each node, the central one largest, the lateral ones in 

mo�t species reduced .......................... 31. Hordeum, p. 137. 
48. Spikelets paired at each node ( 49)
49(48). Rachis continuous (rarely tardily disarticulating); glumes broad or narrow,

entire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30. Elymus, p. 136. 
49. Rachis readily disarticulating at maturity; glumes extending into long awns, these

and the awns of the lemma making the spike very bristly ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33. Sitanlon, p. 138. 

50( 43). Spikelets I-flowered; lemma indurated and its lower part nearly terete and 
tightly enveloping the palea ( often reduced) and the floret, its apex often extended 
into one awn or 3 awns ( 51) 

50. Spikelets 1- to several-flowered but when only l the lemma not enveloping the floret
which is usually not terete ( 54)

51 ( 50). Lemma apex 3-awned ( the lateral awns occasionally minute) ............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115. Aristida, p. 255. 

51. Lemma apex I-awned ( 52)
52 ( 51). Lemma awn not twisted but short, fragile and readily deciduous ......•..•• 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14. Oryzopsis, p. 118. 
52. Lemma awn twisted and bent ( 53)
53(52). Edges of lemma meeting or overlapping, thus hiding the dorsum of the palea

which is membranous . . . . . . . . . . . . . . . . . . • . . . . . • 16. Stipa, p. 119. 
53. Edges of lemma scarcely meeting, exposing part of the back of the palea which

is of the same texture as the lemma . . . . . . . . . . . . . . 15. Piptochaetium, p. 118. 
54( 50). Spikelets usually crowded ( not in Schedonnardus) and attached in 2 rows 

along one side of the continuous usua11y somewhat Battened spike or "raceme" 
rachises ( in Bouteloua uniflora the spikelets solitary, cf. also 23. Catapodium and 
27. Lamarckia) ( 55)

54. Spike lets not so arranged ( 69)
55(54). Panicles diffuse, the spikes 3 to 12, 1-15 cm. long (the lower ones much longer

than the upper), the spikelets remote, scarcely or not at al1 over1appin� .......• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98. Schedonnardus, p. 237. 

55. Panicles not as above; spikelets mostly densely crowded ( 56)
56 ( 55). Spikelets I-flowered ( occasiona11y the rachilla prolonged above the Boret but

rudimentary upper florets absent) ( 57) 
56. Spikelets 2- to several-flowered, often the upper ones reduced or rudimentary ( 59)
57 ( 56). Zone of abscission at the base of the spikelet, thus the spikt>1f't falling

entire ..............•......•..............•.. 105. Spartina, p. 249. 
57. Zone of abscission between the glume node and the lowest lemma node, thus the

glumes persistent ( 58)
58( 57). Spikes digitate; rachilla prolonged . . . . . . • . . . . . 98. Cynodon, p. 237. 
58. Spikes racemose along the main axis; rachilla not prolonged ..........•......•• 

. . . . . . . . . . . . . • . . . . . . . . . . . . . . . . • . . . . . . . . • • • • . • 97. Willkommfa, p. 237. 
59(56). Spikelets with 2 or more perfect florets (60)
59. Spikelets with one perfect floret plus 1 or more infertile ones above the perfect

one (65)
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60 ( 59). Spikes solitary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93. Tripogon, p. 236. 
60. Spikes 2 to numerous ( occasionally only 1 in depauperate Eleusine) ( 61)
61 ( 60 ). Lemmas long-white-hirsute on the lateral nerves, the hairs as much as 1 mm.

long • . . . • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92. Trichoneura, p. 235. 
61. Lemmas glabrous or only short-pubescent on the lateral nerves ( 62)
62( 61 ). Each lower lemma with 3 awns, the central awn 5-15 mm. long, the lateral ones

less than half as long as the central one .......... 101. Trichloris (pluriflora), 

62. Lemmas I-awned or awnless ( 63)
p. 243.

63 ( 62). Spikes 4 to 90, racemose on an elongate axis ( except in one species) ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . 91. Leptochloa, p. 233. 

63. Spikes ( 1 or) 2 to 7, digitate or nearly so (cf. also Leptochloa chloridiformis) ( 64)

64 ( 63). Rachis of spike not extending much if at all beyond the spikelet-bearing zone;
the strong 3 nerves of the lemmas close together to form a keel .............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94. Eleusine, p. 236. 

64. Rachis of spike extending beyond the spikelets; lateral lemma nerves near the
margin and indistinct . . . . . . . . . . . . . . . . . . . . . . . . . . 95. Dactyloctenium, p. 236. 

65( 59). Spikes digitate or nearly so ( 66) 
65. Spikes racemose along the main panicle axis ( 67)
66(65). Lemmas each with 3 awns about 1 cm. long .... 101. Triclilori�· (c,iuita), 

66. Lemmas I-awned or awnless ...................... 100. Chloris, p. 238. 
p. 243.

67 ( 65). Spikelets appressed, not crowded; spikes slender, elongate ............... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99. Gym11opogo11, p. 238. 

67. Spikelets crowded, not appressed; spikes relatively short and stout ( 68)
68 ( 67). Stoloniferous mat-forming perennials; each spike with 3 spikelets, the terminal

spikelet with a basal pistillate floret and above that a rudiment of 2 reduced 
florets, the other 2 spikelets staminate or neutral; in Trans-Pecos Texas ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103. Cathestecum, p. 248. 

68. Various in habit and spike-makeup but not with the above combination of characters;
widespread ................................... 102. Bouteloua, p. 243. 

69(54). Floret solitary, the spikelet thus usually with 4 scales (2 glumes, 1 lemma, 1 
palea) (cf. also species of Eragrostis) ( 70) 

69. Florets 2 to numerous per spikelet ( rarely seemingly reduced to 1 floret as in a fow
species of Eragrostis) ( 80)

70 ( 69). Lemma on back ( below the middle) bearing a twisted once-geniculate awn .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45. Alopecurus, p. 145. 

70. Lemma awned above the middle or awnless ( 71 )
71 ( 70). Lemma at base with a callus bearing a beard of soft white hairs 4-5 mm.

long ......................................... 86. Calamovilfa, p. 217. 
71. Lemma at base not with a long-bearded callus ( 72)
72 ( 71). The three nel'ves of the lemma and a median band on the palca-dorsum densely

short-villous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88. Blep1wroneuron, p. 223. 
72. Bract scales variously glabrous or pubescent but not as described for Blepharo11e11ro11

(73)
73 ( 72). Zone of abscission immediately below the glumes of the individual spikelets 

causing them to fall individually ( see also Agrostis semiverticillata in which there 
are 2 zones of abscission, 1 just above and 1 just below the glume node; and cf. 
Lycurus and 2 species of Muhlenbergia whose spikelets fall in pairs) ( 74) 

73. Zone of abscission either above the glume node and below the lemma node or on
the branchlet such that 2 spikelets foll together ( 76)

74(73). Glumes coalescent at the base and each awned .. 42. Polypogon, p.144. 
74. Glumes free, awnless ( 75)
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75(74). Lemma body 3-4 mm. long, bind, from between the 2 teeth bearing a once-
geniculate twisted awn 4-12 mm. long ............ 44. Limnodea, p. 145. 

75. Lemma body 5.5-6 mm. long, dorsally just below the tip bearing a minute awn ( use
lens!) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43. Cinna, p. 144. 

76(73). Body of second glume longer than lemma body (77) 
76. Lemma body surpassing glume bodies ( 78)

77 ( 76). Glumes equal, each with a fhm sharp keel prolonged into a short spreading
a,vn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46. Phleum, p. 146. 

77. Glumes not as above ............................ 41. Agrostis, p. 142. 
78 ( 76). Pedicellary branchlets very short, borne in pairs, unequal, with a zone of 

abcission at the base of each pair, the spikelet on the shorter pedical infertile, 
the other fertile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89. Lycurus, p. 224. 

78. Pedicellary branchlets not as above, if the spikelets falling in pairs then both of
the pair fertile ( 79 )

79 ( 78). Grain at maturity falling from the lemma and pale a; seed not tightly adherent 
to the fruit wall which usually opens when ripe or when moistened ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87. Sporobolus, p. 217. 

79. Grain not usually falling from the lemma and palea at maturity; seed clo�ely
adherent to fruit wall . . . . . . . . . . . . . . . . . . . . . . . . . . 90. Muhlenbergia, p. 224. 

80 ( 69 ) . Panicle more or less spikelike with numerous short spreading branches each of 
which has a secund fascicle of 4 to 5 ( rarely 6) appressed spikelets of 2 kinds, in 
each fascicle one central fertile spikelet ( rarely 2) and the rest sterile ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27. Lamarckia, p. 134. 

80. Inflorescence not as described for Lamarckia ( 81)
81(80). Spikelets in terminal lax spikes, each in a niche in a thickened sculptured

internode; first glume obsolete and adaxial . . . . . . . . 21. Lolium, p. 130. 
81. Inflorescence not as described for Lolium ( 82)

82(81). Canes or reeds (1-) 2-6 m. tall, with very hairy panicles (83)
82. Grasses less robust or if as robust then the panicles nearly glabrous ( 84)

83(82). Rachilla densely hairy, abscising at the upper part of each node (base of
each internode); lemmas glabrous . . . . . . . . . . . . . . . 7. Phragmites, p. 114. 

83. Rachilla glabrous, abscising at lower part of each node ( top of each internode);
lemmas long-pilose . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. Arundo, p. 115. 

84 ( 82). Flowers all unisexual, the staminate ones borne on some culms ( or plants), 
the pisti11ate on others; plants colonial by means of rhizomes and/ or stolons ( see 
also Poa spp.) ( 85) 

84. Flowers not aU unisexual or both kinds borne on the same culm ( except in some
species of Poa); habit various ( 87)

85( 84). Low-gr�wing, the mats usual1y 5-10 ( -15) cm. tall; panicles reduced to solitary 
3- to 5-flowered spikelets, appearing terminal and embedded in the masses of leaves
............................................. 113. Monanthocl1loe, p. 254. 

85. UsuaUy taller; panicles conspicuous with several to numerous spikelets ( 86)

86(85). Rhizomes absent; long thick stolons present; blades flat, elongate; pistillate
spikelets about twice as large as staminate ones .... 111. Allolepis, p. 253. 

86. Rhizomes present; stolons rare or absent; blades narrow, involute, pungent; pistil-
late and staminate spikelets not greatly disparate in size .................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 112. Disticlilis, p. 254. 

87 ( 84). Lemmas I-awned from the back ( not from the apical margin ) ; spikelets 2- or 
3-flowered (cf. also species of Bromus in which the awn is dorsal but the spikeletc;
are several-flowered) ( 88)

87. Lemmas either awnless or awned from the apex ( 90)

88( 87). Glumes about equaling the lowest lemma body in length ...............•.. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38. Trisetum, p. 141. 

88. Glumes surpassing the bodies of the lemmas ( 89)
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89(88). Clumes (spikelets) 20-30 mm. long ........... 40. Aoena,p.142. 
89. Clumes only 2-2.5 mm. long • . . . . • . . . . . . • . . • • . . • • . 39. Aira, p. 141. 
90( 87). Lemmas divided at summit into 9 to 15 awns or awnlike lobes which at the 

tip are often ciliate or plumose ( 91) 
90. Lemmas not so divided ( 93)
91 ( 90), Cleistogamous panicles usually present in lower sheaths; rachilla with a zone

of abscission just below each lemma node .•....... 106. Cottea, p. 251. 
91. Cleistogamous panicles absent; rachilla with only one zone of abscission which is

just above the glume node ( 92)
92(91). Spikelets 4- or 5-ftowered, the lower 1 or 2 (or 3) fertile, the rest reduced; 

lemma awns 13 or 15, not plumose .............. 107. Pappophorum, p. 251. 
92. Spikelets 3-Bowered, only the lowest one fertile; lemma awns 9, plumose ....... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108. Enneapogon, p. 251. 
93 ( 90). Lateral 2 nerves of lemma or the zone between the 2 lateral nerves and the 

margins with some pubescence conspicuous under a lens either near the base 
or the middle ( 94 ) 

93. Lateral veins or marginal zones of lemma essentially glabrous ( see also Trident
albescens) ( 100)

94( 93 ). Inflorescence a few-flowered head or capitate panicle overtopped or at least 
partially concealed by the leaves ( 95) 

94. Inflorescence an exserted open to spikehke panicle ( 97)
95 ( 94). Plants mat-forming annuals; lateral nerves with a tuft of hairs near the middle

. . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 84. Munroa, p. 216. 
95. Plants perennial; lateral nerves hairy more extensively ( not just in the middle) ( 96)
96(95). Plants tufted, 6-18 cm. tall .•..••••..•..•..•• 82. Blepharidachne, p. 215.
96. Plants stoloniferous, mat-forming • • • . . • . • • . . . • . . • • . 83. Erioneuron (pulchel-

lum), p. 215. 
97(94). Lemmas awnless, rarely emarginate, 5-nerved (but this obscure even under 

a lens) . . . • . . . . . • . . . • . . . . • • . . . . . . . • . . . . . . . . . . 24. Poa, p. 131. 
97. Lemmas usually either emarginate or rather deeply cleft, the midnerve usually

excurrent in the sinus as a point or awn ( 98)
98(97). Palea long-silky-pubescent from the distal margin and in the distal third of 

the length; annuals . . • . . . . . . . . . . • . . . . . . • . . • . . . . 85. Triplasis, p. 217. 
98. Palea either glabrous or with a different length or distribution of the pubescence;

perennials ( 99 )
99( 98). Leaves not usually crowded at the base; blades mostly Oat, elongate, margin

ally not white-cartilaginous . . . . . . . . . . . . . . . . . . . . . 81. Tridens, p. 213. 
99. Leaves crowded at the base; blades short, folded and keeled, falcate, marginally

white-cartilaginous • . • . . . . . . . . . . . . . . • . . . . . . . . . • 83. Erioneuron. p. 215. 
100( 93). Spikelets 2- or 3- ( rarely 4-) Bowered, each lemma with a densely silky

pilose callus at base and 3 glabrous nerves; rachilla abscising just above each 
node • • • . • . . . . • • . . . • . . . . . . . . • . . . . . . . . • . . . . . . . 80. Redfieldia, p. 213. 

100. Spikelets not as in Redfieldia ( with a tuft of Oexuous hairs basally in some species
of Poa) (101)

101 ( 100). Lemmas apically with 2 setaceous teeth and from between the teeth the mid
nerve prolonged into a long darkly pigmented basally twisted �eniculate awn ... 
•• • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • . • • • . • . . • • Q. Dantlaonia, p. 115.

101. Lemmas from entire to bifid at apex, the awn (if present) not as described for
Danthonia ( 102)

102( 101 ). Panicle narrow, erect, with few ascending branches each of which bears at 
af ex a very dense aggregation ( about 1 cm. thick) of secund nearly sessile fascicles
o spikelets . . . . • . . . . . . . . . . . . • . . • • . • . . . . . . . . . . 28. Dactylis, p. 135. 

102. Inflorescence not as above ( 103)
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103( 102). Spikelets falling entire ( zone of abscission just below the glumes) or entire 
and in groups ( 104) 

103. Glumes persistent on panicle, the spikelet rachilla in most cases disarticulating at
the lemma nodes ( 105)

104( 103). Lower panicle branches with all spikelets intact, falling entire ( zone of 
abscission at base of lower panicle branch) .....•. 22. Sclerochloa, p. 130. 

104. Spikelets falling entire from a zone of abscission just below the glumes ......... . 
. . • . . . . . . • . . . . . • . . • . . • • . • . . . . . . . . . . . . . . . . • . . . 37. Sphenopholis, p. 140. 

105( 103). Clumes equal, membranous with narrow white margins, about three fourths 
to four fifths as long as the remainder of the spikelet ...................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . 10. Schlsmus, p. 116. 

105. Glumes not as in Schfsmus, usually proportionately much shorter (longer in Melica)
or unequal ( 106 )

106( 105). Lower ( 1 or) 2 to 6 lemmas empty, the fertile florets thus near the middle 
( or upper) portions of the spikelet ( 107) 

106. Lower lemma( s) enclosing fertile florets in at least some spikelets ( 108)
107( 106). Rhizomatous plants with culms 10-25 elm. tall, growing in coastal loose sand

...........••...•.•.••..•..••••••••••.•...••. 11. Untola, p. 116. 
107. Plants 3-10 (-15) dm. tall, sometimes rhizomatous but growing in woodlands .... 

. . . . . . . . . . . . • • . . . . . • • • • • • • . . . . . • • . . • . . . . • • • . . 12. Chasmantliium, p. 116. 
108( 106). Spilcelets secund on the lower side of the panicle branches, these branches 

numbering 10 to 20 and ( in tum) secund on the Battened and slightly zigzag main 
axis .......•.....•...•.........•.•••.......•. 23. Catapodium, p. 130. 

108. Panicle branches and spikelets not so disposed ( 109)
109(108). Grain beaked, nearly as long as the lemma at maturity and so large that the

spreading floret gapes ...................•..... 26. Diarrhena, p. 134. 
109. Grain proportionately smaller, not beaked ( 110)
110(109). Lemmas 3-nerved, this in most species readily apparent (cf. also species of

Poa and Briza in which some of the nerves are so obscure the lemma appears 
3-nerved on cursory examination) ............... 79. Eragrostis, p . .204. 

110. Lemmas 5- to 9-nerved as determined by examination of transection (111)
111( 110). Lemmas about as broad as long, 1.5-2 mm. long, spreading and with margins

outspread, basally auriculate and overlapping each other; spikelets pendulous from 
the ultimate capillary pedicels at the periphery of the very diffuse panicle .....• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . .25. Briza, p. 134. 

111. Lemmas longer than broad ( except in a few species of Bromus) and the lemmas and
panicles otherwise ( 112 )

112 ( 111). Panicles densely spikelike ( either continuous or somewhat interrupted) 
.....•.................•...................•. 36. Koeleria, p. 139. 

112. Panicles more open or diffuse ( 113)
113 ( 112). Lemmas dorsally keeled ( somewhat rounded in some species of Poa) ( 114)
113. Lemmas dorsally rounded ( somewhat keeled toward the summit in species of

Festuca, Vulpia and Bromus) ( 115)
114(113). Lemmas awned from a minutely bi£d apex (awnless or nearly so in B.

unioloides); spikelets large .•...••.............. 19. Bromu8, p. 123. 
114. Lemmas awnless; spilcelets small •..•.........•.... 24. Poa, p.131. 
115 ( 113). Glumes papery; lemmas firm, strongly nerved, scarious-margined; upper florets 

sterile, often reduced to a club-shaped rudiment infolded by the broad upper 
lemmas ..............................•....... 17. Melica, p. 121. 

115. Glumes not papery; upper florets not unlike the others ( 116)
116(115). Each lemma long-tapered to a point (in some cases this appearance due to

involution of lemma) ( 117) 
116. Lemmas broader, not long�tapered to apex { 118)
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117 ( 116). Perennials ............................... . 
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20a. Festuca, p. 127. 
20b. Vulpia, p. 128. 117. Annuals ...................................... . 

118( 116). Perennials with slender fragile short rhizon1es and occasionally short fragile 
stolons ( these often with cleistogamous flowers in the lower sheaths); spikelet 
scarcely compressed laterally, essentially glabrous and unawned ...........•.. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 114. Vaseyochloa, p. 255. 

ll8. Annuals or perennials with a combination of characters different from those for 
Vaseyochloa ( 119) 

119( 118). Nerves of lemma parallel, not converging toward summit or but slightly so .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18. Glyceria, p. 122. 

119. Nerves of lemma converging toward the summit, the lemmas narrowed at apex ( 120)
120( 119). Lemmas awned or awn-tipped from a minutely bifid apex .............. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19. Bromus, p. 123. 
120. Lemmas awnless or if awned the apex not bifid . . . . . 24. Poa, p. 131. 

1. ARUNDINARIA M1CHX.

About 150 species in wanner parts of the world; one species in Texas. 
l. Arundinaria gigantca (Walt.) Muhl. G1ANT CANE. Mostly glabrous robust rhizoma

tous cane-grass forming dense brakes; primary aerial culms perennial ( not usually freez
ing back), 2-8 m. tall, 2-20 mm. thick, erect, with some ascending or appressed branches 
along the length; sheath margins ciliate; small sheath auricles usually with a few spread
and bristles; blades very shortly petiolate, of two size-classes, larger ones on the primary 
aerial culms 12-20· cm. long and 10-25 mm. broad, smaller ones on the branches; inflores
cences narrowly paniculate, the lower pedicels mostly included in the sheath and the 
upper ones free ( most of them nearly as long as their spikelets); spikelets few, 5-8 cm. 
long, about 8 mm. broad, 9- to 13-flowered, lax enough so that the internodes of rachis are 
often visible; zone of abscission at lower part of each lemma node; lower lemmas 22-25 
mm. long, cymbifonn, finely pubescent, obscurely 11-nerved, with fine awnlike tips. Local
ly forming brakes in low areas near sloughs, bayous and rivers, e. and s.e. Tex., s.w. to
Wharton Co., spring; s.e. U.S., n. to N. C., 0. and Ind.

Giant cane formerly covered many square miles in east and southeast Texas but with 
the introduction of domestic stock it has almost disappeared and is now relatively rare. 

2. ZIZANIA L. WILDRICE 

A genus of 2 species in North America and one in Asia; we have one species. 
1. Zizania texana Hitchc, TEXAS WILDRICE. Coarse perennial; culms long-decumbcnt

and rooting at nodes, stoloniform, distally ascending, 1-3 m. long, 3-13 mm. thick; ligule 
a scale 5-15 mm. long; blades 12-110 cm. long, 5-23 mm. broad, Bat, forming long stream
ers beneath surface of water; panicle 2-3 dm. long, the lower portion with spreading 
branches bearing staminate spikelets, the upper part with ascending or appressed branches 
bearing pistillate spikelets; zone of abscission lielow the floret or spikelet; spikelets con
sisting of a single naked floret ( glumes obsolete or absent); staminate spikelets pendulous, 
7-9 mm. long, 1.5 mm. broad, not indurated nor awned; pistillate spikelets erect, about 10
mm. long and 1 mm. broad, terete or at least not laterally compressed, the lemma indurate
at maturity and bearing an awn 10-23 mm. long. In clear cool fast-Bowing spring-water in
the San Marcos River , Hays Co., where it is becoming rare, fall-spring, usually early
spring; endemic.

3. ZIZANIOPSIS DOELL & AsCH.

A genus of 4 species in North America and South America; we have one species. 
1. Zizaniopsis miliacea ( Michx.) Doell & Asch. SOUTHERN WILDRICE. Coarse perennial

frqm creeping rhizomes 5-11 mm, thick; culms !'.}-30 dm. long, 5-15 mm. thick, rooting 
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at some of the lower nodes, mostly erect ancl unbranched; ligule a scale 5-1,5 mm. Jong; 
blades 1 5-100 cm. long, 8-22 mm. broad, flat; panicle 3-6 dm. long, 10-17 cm. broad, the 
main branches verticillate and ascending, much verticillately rebranchcd with each 
branchlet bearing some pistillate spikelets and some staminate ones, both kinds ascending 
and appressed and superficially similar; zone of abscission below the floret; each spikelet 
consisting of a single naked floret ( glum es obsolete or absent), 6-8 mm. long, ellipsoidal, 
acuminate, not at all laterally compressed; lemma 7-nerved, mucronate or with an awn 
2-3 mm. long. At the edges of streams, s.e., e. and n.-cen. Tex., Edwards Plateau and
extreme n. Rio Grande Plains, locally abundant, spring-fall; Coastal States, Md. to Tex.,
n. to Ky., Ark. and Okla.

4. HYDROCHLOA BEAUV.

A monotypic genus of southern United States. 
1. Hydrochloa caroliniensis Beauv. Mostly submerged bottom-rooted aquatic perennial;

culms 3-10 drn. long, about 0.5 mm. thick, often rooted at most nodes, somewhat 
branched; ligule a scale of 0.5-1 mm. long; blades floating near surface or usually 
emergent a few cm., 2-4 ( -6) cm. long, 2-3 ( - 5) mm. broacf; panicles 5-20 mm. long, 
racemiform, few-flowered, the terminal ones with staminate spikelets, the subterminal 
axillary ones with pistillate spikelets; zone of abscission below the floret; each spikelet 
consisting of a single naked floret ( glumes obsolete or absent), not indurate<l and scarcely 
compressed; staminate floret about 4 mm. long, pistillate ones about 2 mm. long. Ponds, 
lakes and slow -flowing streams in e. Tex., rare, late summer; Coastal States, N. C. to Tex. 

This is a very inconspicuous grass and may well be more common than is indicated 
by the few collections. 

5. LEERSIA Sw.

Perennials with few slender wiry culms; inflorescences lax open panicles with capillary 
branches; zone of abscission at the base of the spikelet; spikelet'> second along the abaxial 
sides of the distal portions of the branch]ets, overlapping, each consisting of a solitary 
naked fertile floret ( glumes or sterile florets absent), laterally compressed (both lemma 
and palea keeled), cartilaginous, with obscure or conspicuous nerves. 

About 1 5  species in wam1er regions of the world. 

1. Floret only 1 to 1.5 times as long as broad ( 2)
1. Floret at least twice as long as broad ( 3)
2( 1 ). Floret 4- 5 mm. long, pubescent ................. 1. L. lenticularis.
2. Floret 1-1.5 mm. long, essentially glabrous .......... 5. L. manandra.

3( 1 ). Spikelets 2.5-3 mm. long, closely imbricate and usually parallel with the 
branches of the panicle ........................ 4. L. virginica.

3. Spikelets about 4 mm. long, loosely imbricate and usually pendulous and pectinately
arranged at an angle to the branches of the panicle ( 4) 

4( 3). Panicles 10-20 cm. long, open, the branches diverging ..................... . 
. . . • • . • • . . • . . . . . • . • . . . . . . . • . . . . . • • . . . . . . . . . . . 2. L. oryzoides. 

4. Panicles 5-10 cm. long, narrow, the branches ascending or appressed ............ . 
. . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. L. hexandra.

l. Leersia lenticularis Michx. CATCHFLY GRASS. Perennial with short scaly rhizomes
( these seldom preseQt on prepared specimens); aerial culms 7-1 5 dm. long, 1-3 mm. 
thick, erect or often sprawling and distally ascending; ligule a tough scale about 0.5 mm. 
long; blades 13-40 cm. long, 1-2 cm. broad, flat; panicle 1-2 dm. long, very open and 
subpyramidal, often nodding, the branches naked about half their length; florets 4- 5 mm. 
long, nearly or quite as broad as long, SJ:>arsely pubescent, the keels comb-toothed. Sloughs, 
bayous and marshy prairies in e. ancl s.e. Tex., infrequent or locally abundant, late 
summer-fall; Md. to Minn., s. to the Gulf States. 
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2. Leersia oryzoides {L.) Sw. R.IcE CUTGRASS. Perennial with short slender scaly
rhizomes; culms 7-15 dm. long, 2-3 mm. thick, often decumbent and rooting at the lower 
nodes or erect, shortly bearded at the nodes; ligule a firm scale about 0.5 mm. long; blades 
(3-) 7-25 cm. long, 6-11 mm. broad, Bat; panicle 1-2 dm. long, open, the branches 
diverging, naked for less than half their length; florets 3.7-5.5 mm. long, about 2.5 times 
as long as broad, pubescent, the keels comb-toothed. Near and along creeks in e. and 
n.-cen. Tex., Edwards Plateau, n.w. part of Rio Grande Plains and Plains Country, in
frequent, mostly spring-fall; most of U. S. n. to Que. and B. C. ( not known from Mont., 
Wyo., Nev. or Mex.) 

3. Leersia hexandra Sw. Perennial with short slender scaly rhizomes; culms 5-10 dm.
long, 1.5-3 mm. thick, usually long-decumbent and rooting at the lower nodes, shortly 
bearded at the nodes; ligule a firm scale about 0.5 mm. long; blades 5-18 cm. long, 3-7 
(-10) mm. broad, Bat; panicle 5-9 ( -12) cm. long, 1-2 cm. broad, the few branches 
ascending or appressed, naked for less than half their length; florets 3.3-4.5 mm. long, 
about 2.5 times as long as broad, sparsely pubescent, the keels minutely comb-toothed. 
Near creeks, rivers and resacas in e. and s.e. Tex. and coastal parts of the Rio Grande 
Plains, infrequent, spring-fall; widely distributed in warmer parts of the world, in Am. 
n. to Va. and the Gulf States.

4. Leersia virginica Willd. WHITE GRASS. Perennial with short rhizomes 2-4 mm. thick
( these seldom present on prepared specimens); culms 25-120 cm. long, 1-1.5 mm. thick, 
often geniculate and rooting at a few of the lower nodes but mostly ascending or erect, 
upper nodes. minutely bearded; ligule a scale about 1 mm. long; blades 4-10 (-13) cm. 
long, 3-8 mm. broad, Bat; panicle 5-10 ( -18) cm. long, the very few branches diverging, 
naked for more than haH their length; florets 2.5-3 mm. long, closely appressed and 
parallel to the branches, 2 to 3 times as long as broad, microscopically pubescent on 
sides and keels. Swamps and bogs in e., s.e. and n.-cen. Tex., infrequent to rare, spring
fall; e. U.S. w. to S. D., Neb., Kan., Okla. and Tex. 

5. Leersia monandra Sw. Tufted perennial; culms 3-10 dm. long, about 1 mm. thick,
erect; ligule a hyaline scale 1-3 mm. long; blades 5-15 cm. long, 2-5 mm. broad, Bat, 
tapered to both ends; panicle 6-12 cm. long, open, few-branched, the branches naked for 
most of their length; florets 1-1.5 mm. long, nearly as broad, essentially glabrous and 
smooth even on the keel. In well-drained calcareous loam, usually in leaf-mold beneath 
brush, often in dense shade, Rio Grande Plains, infrequent or rare, late summer-fall; 
W. I., s. Fla., Tex., Tam. and N. L.

6.0RyzAL. 

About 25 species in the Old World tropics and subtropics; we have one. 
I. Oryza sativa L. R.IcE. Robust annual; culms 6-20 dm. long, 4-20 mm. thick, erect,

often rooting from lower nodes; ligule a firm lacerate scale 2-6 mm. long; blades 1-6 dm. 
long, 4-14 mm. broad, Bat; inBorescence an open branched drooping panicle 15-40 cm. 
long, each branch bearing a number of large spikelets; zone of abscission below each 
spikelet; spikelets sessile or usually on very short pedicels, appressed to the branches, 
slightly laterally compressed; lowermost parts of spikelets ( interpreted either as two sterile 
lemmas or two glumes) small, lance-subulate, scalelike, 2-3 mm. long; fertile floret solitary; 
lemma and palea fitting closely together, 7-10 mm. long, pubescent, brownish, shining, 
cartilaginous-indurate, the lemma mucronate ( or in some varieties awned). Volunteering 
in ditches and other muddy and seasonally flooded areas in s.-cen. and s.e. Tex., late 
summer-fall; warmer parts of the world, indigenous to Old World trop.; in Am. n. to 
Va. and the Cul£ States. 

Economically and for the direct use of mankind this is undoubtedly the single most 
important plant species in the world. 

7. PHRAGMITES TRIN.

A genus of 3 species, cosmopolitan; we have one. 
I. Phragmites communis Trin. CoMMON REED, Perennial reed with thick rhizomes;

cuJms 1-3 m. tall. 5-15 mm. thick; ligule a short tough lacerate fringe; blades Bat, 1-4 
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cm. broad; panicle a large terminal plume, many-branched and densely flowered; spike
lets few-flowered, the lower flowers empty or merely staminate, the rest perfect; rachilla
abscising at the upper part of each node, the fragments thus consisting of one floret
with a portion of the densely long-silky-villous rachilla below ( not above) the node;
glumes lanceolate, shorter than the lowest lemma; lemmas lanceolate, glabrous, about
11 mm. long. Locally abundant in marshes, seeps, along rivers, at streamsides and canal
banks, scattered throughout the state, fall; in most of the warmer parts of the world.

8.ARUNDOL.

About 8 species in the Old World tropics; we have one. 
1. Arundo Donax L. GIANT REED, GEORGIA CANE, CARRIZO. Canelike grass from thick

short rhizomes, forming large clumps; aerial culms 2-6 m. long, to 5 cm. thick, erect, rarely 
branched, perennial or in the northern extremes mostly freezing down annually or every 
few years; ligule a short scale; blades mostly 3-6 elm. long, 2-5 cm. broad or larger, often 
glaucous, firm; inflorescence a thick narrowly ellipsoid huffy-white panicle 3-6 elm. long; 
spikelets 13-15 mm. long, usually 3-flowered; rachilla glabrous, with zones of abscission 
at lower part of each node; glwnes subequal, cymbiform, th.in, nearly as long as the 
spikelet, each 3-nerved; lemmas ( including the small calloused base) long-pilose, 3-
nerved, thin, cymbifonn, obscurely round-keeled, long-attenuate to very fine points. Sand 
bars and levees of the Rio Grande in Rio Grande Plains, w. to the Trans-Pecos and near 
rivers and lakes in s.e. and cen. Tex., summer-fall; widespread in warmer areas, nat. to 
Old World, adv. in Tex. 

Planted for erosion control along roads and in dune areas. 

9. DANTHONIA LAM. � DC. 0ATGRASS 

Tufted perennials; cul.ms 2-10 dm. long, erect; leaves mostly clustered at the base, 
the blades mostly folded or involute; panicles erect, few-flowered, 2-13 cm. long, either 
nearly loosely spikelike or else slightly flabellate with a few somewhat diverging branches, 
the pedicels short; spikelets appressed, erect, only very slightly laterally compressed, 
4- to IO-flowered, all the florets perfect except the uppermost one reduced; rachilla
abscising at the lower part of each node; glumes persistent, membranous or papery,
lanceolate, acute, not at all keeled, far-surpassing the rest of the spikelet except some of 
the upper lemma awns; lemmas broadly ovate, slightly convex dorsally, becoming char
taceous medially and papery marginally, obscurely several-nerved, apically bifid ( the 
teeth setaceous) with the midnerve between the teeth prolonged into a long darkly 
pigmented basally twisted and geniculate awn. 

About 10 species in warm regions. 

1. Panicles 6-13 cm. long; glumes 15-18 mm. long; lemmas dorsally with a long silky
pilose pubescence that becomes even longer and fuzzier toward the distal margin 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .......... 1. D. sericea. 

1. Panicles 2-6 cm. long; glwnes 11-15 mm. long; lemmas dorsally with a short even
pubescence that becomes shorter and sparser toward the distal margin ...•..•. 
. . . • . . . . . . . . • . . . . • . . . . . . • . • . . . . . . . . . . . . • . . . . . 2. D. spicata.

1. Danthonia sericea Nutt. Culms 5-10 drn. long; panicles 6-13 cm. long, often some
what flabellate; glumes 15-18 mm. long; spikelets 7- to IO-flowered; lemmas dorsally with 
a long silky pubescence that becomes more dense and longer near the distal margin. 
Rare in woods in extreme n.e. comer of Tex. ( Bowie Co.), spring; Coastal States, Mass. 
to Tex.; also Ky. and Tenn. 

2. Dnnthonia spicata ( L.) Beauv. POVERTY OATCRASS. Culms 30-75 cm. long; panicles
2-6 cm. long, usually spikelike; glwnes 11-15 mm. long; spikelets mostly 3- to 7-flowered;
lemmas dorsally rather shortly and evenly pubescent, the pubescence shortest toward the
distal margin. Woods on sandy soils, infrequent in e. Tex., rare in n.-cen. Tex., spring;
e. Can. and e. U. S., w. to Minn., Ia., Kan., Okla. 'and Tex.; also in mts. in Wash., Ore.,
Ida., Mont., Wyo., S. D., Colo. and N. M.
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10. SCHISMUS BEAUV.

About 5 species in warm parts of the Old World; we have one. 
1. Schismus barbatus ( L.) Thell. Densely tufted annual; culms 5-35 cm. long, often

slightly geniculate at the nodes, mostly ascending; ligule a fringed scale; blades short 
and slender, mostly loosely involute; inflorescence a panicle 2-4 cm. long, dense, usually 
obovoid, with a few very short ascending branches in the lower part ( these densely 
secundly flowered on the abaxial side); lateral spikelets nearly sessile; spikelets 4- to 8-
flowered, all but the terminal floret perfect and fertile, scarcely at all laterally compressed; 
rachilla abscising above the glumes and at the lower part of each node; glumes equal, 
lanceolate, acute, membranous with narrow white margins, about three fourths to four 
fifths as long as the remainder of the spikelet, glabrous, prominently 5- to 7-nerved, the 
nerves aerodrome; lemmas broadly obovate, 1.8-2.4 mm. long, about 9-nerved, mem
branous, apically notched, the 8 lateral nerves appearing to terminate near the broad 
white-hyaline distal margin but the midnerve excurrent as a mucro; midnerve, lateralmost 
nerves and base of lemma minutely ascending-hispidulous. Infrequent or rare in desert 
flats of the Trans-Pecos, Mar.-Apr.; nat. to Medit. region, now widely introd. in arid 
parts of the world. 

11. UNIOLA L.8 

A genus of 2 species of seashores in the warmer parts of the Americas; we have one. 

I. Uniola paniculata L. SEA OATS, ESPIGA DEL MAR. Essentially glabrous strongly
rhizomatous perennial; rhizomes stramineous, 3-15 mm. thick; aerial culms in few-culmed 
tufts at the nodes of the rhizomes, 1-2 m. tall, 5-10 mm. thick, erect; sheaths longer than 
the internodes, tightly clasping; blades 2-5 elm. long, fairly broad but mostly tightly 
involute and arcuate; panicles cylindric to ovoid, terminal, 2-5 cm. long, much-branched 
( the branches except the lower ones strictly ascending), densely 40- to 200-spikeletted; 
ultimate branchlets only 5-8 mm. long; spikelets very strongly laterally compressed, 14-
to 20-.flowered ( the lower few florets sterile), 20-37 mm. long, 10-15 mm. broad, the 
rachis remaining intact ( or said by some authors to disarticulate below the glumes); 
glumes subequal, 5-6 mm. long, 1.5-2 mm. broad, cymbiform, shorter than the lowest 
lemma; lemma broadly lanceolate to narrowly ovate, 12-14 mm. long, 5-6 mm. broad, 
unfolded, ( 7- to) 9- ( to 13-) nerved, apically slightly incurved, when unfolded emargi
nate and mucronate, stramineous, very firm, the keels antrorsely scabrous; palea slightly 
shorter than the lemma and of the same texture and color, lanceolate, acute, 2-keeled, the 
keels minutely pectinate-scabrous; flowers perfect, triandrous; lodicules 2, fleshy, cuneate, 
lobed-truncate; grain linear, 3-5 mm. long, 1-1.5 mm. broad, enclosed between the 
scarcely changed lemmas and paleas. Frequent in loose sand of coastal clones all along 
the coa�t, July-Aug.; Atl. and Gulf shores; W.I., s. to Tab. and Cuba. 

12. CHASMANTIIlUM L1m:9

Tufted or colonial rhizomatous perennials; culms herbaceous, usually simple; blades 
flat, serrate, long-linear to linear-lanceolate or broadly linear-lanceolate; ligule a fringe 
of hairs or a hyaline ciliate membrane; spikelets becoming tawny to brown at maturity, 
2- to many-flowered, laterally compressed, the rachilla disarticulating above the glumes
and between the florets; glumes 2, equal to subequal, shorter than the lemmas, acute
to acuminate, 3- to 7-nerved, compressed-keeled, the keel serrate to serrulate; lemmas
( lower 1 to 4 empty) acuminate, entire or bind, 5- to 15-nerved, compressed-keeled,
the keels serrate or ciliate; paleas shorter than to exceeding the lemmas, bowed out at
the base, 2-keeled, the keel wings serrate; flowers perfect, monandrous, sometimes cleistog
amous in C. latifolium; lodicules 2, fleshy, cuneate, lobed-truncate, 2- to 4-nerved, the

R Adapted partly from Harris 0. Yates, Southwest. Nat. 11: 372-394. 1966. 
'Aclapted from Harris 0. Yates, Southwest. Nat. 11: 415-455. 1!)66. 
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nerves unbranched; grain ovate to elliptical, laterally compressed, asymmetrical, reddish 
brown or black. 

A North American genus of 5 species, of which we have 3. 

1. Flowers 6 to 26 per spikelet; spikelets ovate to elliptical in overall outline as seen
from the side, drooping ........................ 1. C. latifolium. 

1. Flowers 2 to 5 ( to 7) per spikelet; spikelets ffabelliform-cuneate in overall outline as
seen from side, not drooping ( 2) 

2 ( 1). Culms 1-3 mm. thick; sheaths apically densely pilosulous .................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. C. sessiliflorum. 

2. Culms 0.5-1 mm. thick; sheaths essentially glabrous ... 3. C. laxum.

1. Chasmanthium Intifolium ( Michx.) Yates. INLAND SEA OATS. Essentially glabrous
rhizomatous perennial; rhizomes short, indurated, forming mats; culms rising singly from 
the mats, 5-13 dm. long, 1.5-3 mm. thick, usually purplish, reclining and geniculate 
below, above erect, simple and stramineous, terete; sheaths considerably shorter than the 
intemodes and tightly clasping them; blades lanceolate, 1-2 dm. long, 8-16 mm. broad, 
divergent, acute, striate-veined; panicles very_ lax, 1 5-30 cm. long, of 10 to 30 ( to 50) 
large spikelets drooping at the ends of mostly naked capillary branches 3-10 cm. long; 
spikelets very strongly laterally compressed, 12- to 18-Howered, 2 5-4 5 mm. long, 13-16 
mm. broad; rachis of spikelet with zone of abscission at the lower part of each node;
glumes subequal, 5-7 mm. long, about 1 mm. broad, cymbiform, shorter than the lowest
lemma; lemmas broadly lanceolate, 9-13 mm. long, 5-7 mm. broad when unfolded,
apically slightly incurved and acutish, grayish to bluish-green, firm, marginally very
narrowly hyaline with 3 to 6 nerves on each side, minutely scabrellate, on the keels
minutely pectinately scabrous; paleas only two thirds as long as the lemmas and of the
same texture, doubly strongly keeled ( the keels minutely pectinate), falcate; grain
laterally compressed, black, rough, about 3 mm. long. Uniola latifolia Michx. Locally
abundant in moist loamy soils of creek bottoms in e. and s.e. Tex., less common w. to
n.-cen. Tex., e. Edwards Plateau and n. part of Rio Grande Plains, summer-fall; most of
s.e. U. S., n. to Pa., 0., Ill. and Neb.; also N. L.

2. Chasmanthium sessiliHorum ( Poir.) Yates. Tufted perennial or occasionally bases
slightly loosened due to elongation of the rhizomes; culms 70-12 5 cm. long, 1-3 mm. 
thick, grayish or yellowish-green; sheaths longer than the intemodes and tightly clasping 
them, usually densely pilosulous apically, more sparsely so dorsally; blades lance-linear, 
1 5-3 5 cm. long, 4-8 mm. broad, often pilosulous or hirsutulous, ascending; panicles 
strictly erect, spikelike, 2- 5 dm. long, with a few short erect branches in the lower part; 
spikelets strongly laterally compressed, 3- to 5-Howered ( the lowest Hower reduced, rudi
mentary), 5-7 mm. long, 4-6 mm. broad; rachis of spikelet with a zone of abscission 
at the lower part of each node ( except the node of the sterile lemma); first glume about 
1 mm. long, the second about 1.5 mm. long, ovate; lowest (sterile} lemma :tbout 2 mm. 
long, ovate when unfolded; other lemmas about 4 mm. long, broadly lanceolate, acute, 
firm, striate, often strongly falcate-contorted; palea about 3 mm. long, ovate, 2-keeled, 
scabrous on the keels and margins; grain laterally compressed, rough, black, about 2 mm. 
long. Uniola sessili/lora Poir. Frequent in sandy woods in e. and s.e. Tex., summer; s.e. 
U. S., n. to Va., Tenn., Mo. and Okla.

3. Chasmanthium laxum ( L.) Yates. Essentially glabrous tufted perennial or occasion
ally the bases slightly loosened due to elongation of the rhizomes; culms 65-100 cm. 
long, 0.5-1 mm. thick, strictly erect, grayish-green; sheaths longer than their intemodes, 
tightly clasping them; blades linear, 1 5-40 cm. long, 3- 5 mm. broad, ascending; panicles 
strictly erect, spikelike, 1 5-25 cm. long, with a few short erect branches near the base; 
spikelets erect, appressed, strongly laterally compressed, 3- to 4-flowered ( the lowest 
Hower reduced, rudimentary), 4- 5 mm. long, 3- 5 mm. broad, rachis of spike let with zone 
of abscission at the lower part of each node ( except the node of the sterile lemma); 
glumes 1.5-2.5 mm. long ( the lower one the shortest); lowest (sterile) lemma 2.5-3 mm. 
long, lanceolate; other lemmas about 4 mm. long, broadly lanceolate, firm, striate, the 
keels essentally smooth; paleas ovate, 2-keeled, about 2. 5 mm. long; grain laterally 
compressed, black, rough, about 2 mm. long. Uniola laxa ( L.) B.S.P. Infrequent in e. 
and s.e. Tex. in moist sandy soil, summer-fall; s.e. U.S., n. to L. I., Ky., Mo. and 0kb. 
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13. P ARAPHOLIS C. E. HtmB.

A genus of 4 species in the Old World. 
1. Parapholis incurva ( L.) C. E. Hubb. S1CXLEGRASS, Tufted annual; culms 1-3 elm.

long, decumbent most of their length, terminally arcuate upward; intemodes short; 
sheaths loose, departing from and revealing the intemodes which they only slightly 
exceed in length; blades of upper leaves shorter than their sheaths; inflorescences not 
fully exserted, arcuate, terminal, lax. nearly terete or somewhat compressed -cylindrical; 
spikes 3-10 cm. long and only about 3 mm. thick; rachis of spikes eventually abscising 
at the lower part of each node, the intemodes sculptured, each with a niche for a spikelet; 
spikelets 2-ranked, solitary at each node, I -flowered, the only parts visible being the 
halves of the 2 strongly nerved lanceolate -acute glumes; lemma adaxial, flattened, fitting 
into the niche of the intemode, 4-7 mm. long. Pholiurus incurous (L.) Schinz & Thell. 
Brackish shores and ditches, coastal s.e. Tex., s.w. to San Patricio Co., spring; oat. of 
Eur., now established in many coastal areas of N, A. 

14. ORYlOPSIS M1cmc. fuCEGRASS 

Perennials with paniculate inflorescences; spikelets one-flowered, the rachis disarticu
lating above the persistent hyaline glumes; lemma indurated, tightly involute, nearly 
terete, apically with a short fragile readily deciduous awn; palea narrow, indurated, 
enclosed by and as long as the lemma, the lemma and its enclosures fall together and 
constitute the "fruit". 

About 50 species of North Temperate and subtropical regions. Ricegrasses are grazed 
but being local and infrequent have only limited forage value. 

1. Panicle branches nearly straight ••.....••.•...•.. •. 1. 0. micrantha. 
1. Panicle branches curved and flexuous •.........••. , • 2. 0. hymenoides. 

1. Oryzopsis �icrantha ( Trio. & Rupr.) Thurb. Tufted perennial; culms erect, 3-7 dm.

long, about 1 mm. thick, unbranched; ligule a scale about 1 mm. long; blades few, 10-30 
cm. long, basa1ly mostly fiat, 1-2 mm. broad, otherwise mostly involute and tapering to a
very fine involute point; panicle 15-20 cm. long, erect or commonly weak and nodding,
very dilfuse when mature, the branches 2-6 cm. long, weak, naked in the lower part, the

spikelets crowded toward the tips; glumes 2.5-3 mm. long; lemma 2 mm. long, about
1 mm. thick, glabrous or nearly so; awn 5-11 mm. long, readily deciduous. Canyons in
the Plains Country where locally frequent, summer; Sask. and Mont. s. to Nev., Ariz.,
N. M. and Tex.

2. Oryzopsis hymenoides ( R. & S.) Ricker. INDIAN rucEcRASs. Tufted perennial; culms
erect, not branched, 25-60 cm. long, 1-2 mm. thick; ligule a scale 2-7 mm. long; blades 
10-25 cm. long, involute; panicle 5-15 cm. long, very dilfuse and open, the branches
dichotomous and fleruous, the ultimate branches about 1 cm. long and each bearing
a single spikelet; glurnes 6-8 mm. long, acuminate and pointed; lemma 3- 5 mm. long, 
elliptical, with long white silky antrorse hairs that equal the glume tips; awn 4-7 mm. 
long, promptly deciduous. Dry, usually loose sandy soil, infrequent in tl1e w. Plains 
Country, rare in the Trans-Pecos, summer; all of w. U. S. e. to N. D., S. D., Neb., Kan., 
Okla. and Tex. 

15. PIPTOCHAETIUM J. PREsL. PINYON fuCEGRASS 

A genus of 20 species in North America and South America; we have only a single 
species. The genus should perhaps be considered merely a subgenus of Stipa. 

I. Piptochaetium fimbriatum ( H.B.K.) Hitchc. Densely tufted perennial; culms erect,
unbranched, 25-75 cm, tall, 1 mm. thick; ligule a scale 1-3 mm. long; blades mostly 
basally clustered, 5-25 cm. long, mostly closely involute, even when Bat less than 1 mm. 
broad, weak and sprawling; ·panicle 5-15 cm. long, erect or often weak and nodding, 
the branches basally naked, few -flowered, weak; glumes about equal, 4- 5 mm. long, 
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elliptical, scarious, persistent; rachis disarticulating above the glumes, liberating the single 
floret at maturity ( the lemma and its enclosures and appendages constituting the fruit); 
lemma indurate, involute and tightly enveloping the palea and the sex organs, nearly 
terete, ellipsoidal, 3-4 mm. long, about 2 mm. thick, dark brown and shining at maturity, 
finely antrorsely sordidly pubescent, apically with a persistent obscurely twice-geniculate 
awn 9-18 mm. long; palea indurate and brown like the lemma, linear, a little longer than 
the lemma and probuding as a minute point at the base of the awn. Incl. var. con'{ine 
I. M. Johnst., Stipa '{imbriata H. B. K. Pine forests on rocky slopes of usually igneous
rocks in Trans-Pecos mts., locally abundant, Aug.-Sept.; Colo. to Ariz. and s. to cen. Mex.

Said to be a valuable forage species. 

16. STIPA L. NEEDLEGRASS. 

Perennials with paniculate inflorescences; spikelets one-flowered, relatively large ; 
glumes broadly lanceolate to linear, usually very thin, even hyaline in some species; 
rachis disarticulating above the persistent glumes; lemma indurated, tightly involute, 
nearly terete, with a basal callus and an apical usually twice-geniculate more or less 
persistent awn; palea entirely enclosed by and shorter than the lemma, membranous; 
lemma and its enclosures and appendages fall together and constitute the .. fruit." 

A genus of 300 species in warm, usually dryish areas of the world. Some of the 
species have value as forage, especially before heading out; the calluses of the "fruits" 
cause mouth wounds. 

1. Lemma about 2 mm. long. . . . . . . . . . . . . . . . . . . . . . . . . 8. S. tenu«ssima. 
1. Lemma much longer than 2 mm. ( 2)
2 ( 1). Lemma longer than 12 mm.; awn longer than 1 dm., often deciduous ( 3)
2. Lemma shorter than 12 mm.; awn shorter than 1 dm., persistent ( 4)
3(2). Ligule 2-5 mm. long; lemma 13-15 mm. long; awn glabrous or its hairs less

than 1 mm. long .......................... ... 10. S. co1Tlilta. 
3. Ligule shorter than 1 mm.; lemma 15-18 mm. long; terminal part of awn with

silky white hairs more than 1 mm. long ..•....... 11. S. neomexicana. 

4(2). Apical 1 mm. segment of the lemma cylindrical, cartilaginous, Jess than 1 mm. 
thick; leaves densely hairy . . . . . . . . . . . . . . . . . . . . . . 9. S. leucotrlcha. 

4. Apex of lemma not so diHerentiated; leaves not densely hairy ( 5)
5(4). Panic1e dense and spikelike (6)
5. Panicle diffuse, sometimes narrow but not at all spikelike ( 9 )

6(5). Awn 4-5 cm. long ............................ 7. S. arida. 
6. Awn shorter than 4 cm. (7)
7(6). Awns 10-20 mm. long; apex of lemma shortly bilobed .................... . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. S. lobata. 
7. Awns 20-38 mm. long; apex of lemma truncate ( 8)
8(7). Cuhns 1.5-2.5 mm. thick toward the base of the plant; auricles of sheaths

nearly glabrous; ligule Jess than l mm. long ....... 4. S. columblana. 
8. Culms 3-6 mm. thick toward the base of the plant; auricles of sheaths pubes

cent; ligule 1-4 mm. long ...............•...... 5. S. f'Obusta. 

9(5). Awns less than 3 cm. long ..................... 2. S. Pringlei. 
9, Awns more than 3 cm. long ( 10) 

10(9). Lemma 4-6 mm. long .... . .................... 6. S. eminens. 
10. Lemma 8-10 mm. long . . . . . . . . . . . . . . . . • • . • • • • • • . . 1. S. avenacea. 

1. Stipa avenacea L. BLACKSEED NEEDLEGRASS. Softly tufted perennial; culms erect,
unbranched, 35-80 cm. long, 1-1.5 mm. thick; ligule a scale 2-4 mm. long; blades mostly 
basally clustered, 5-30 cm. long, involute or often flat, about 1 mm. broad; panicle 1-2 
dm. long, open, erect or often weak and nodding, the branches basally naked, few
flowered, weak; glumes 10-13 mm. long; lemma 8-10 mm. long, dark brown and shining 
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when mature, with a dense dark antrorse beard near the basal callus, above on the sides 
nearly glabrous and at the summit with a few short erect dark hairs; awn 35-70 mm. 
long, obscurely twice-geniculate. Piptochaetium avenaceum ( L.) Parodi, Sorghastrum 
nutans ( L.) Nash. Sandy soils in e. Tex. forests, frequent, Mar.-May; Mass. to Mich. and 
s.w. to Tex.

2. Stipa Pringlei Scribn. Softly tufted perennial; culms erect, unbranched, 5-10 dm.
long, 1.5-2 mm. thick; ligule a scale 1-3 mm. long; blades mostly in a basal cluster, 
9-30 cm. long, 1.5-2 mm. broad, mostly flat even to the apex; panicle 1-2 dm. long,
open, erect, often weak and nodding, the branches naked basally, few-flowered, weak;
glumes 9-11 mm. long; lemma 7-8 mm. long, dark brown and shining when mature,
laterally with sparse antrorse sordid hairs, apically with a ring of such hairs and an
oblique point; awn 20-27 mm. long, obscurely twice-geniculate. Piptochaetium Pringlei
( Scribn.) Parodi. Rocky slopes and pine woods in the Davis Mts. at 5,000-7,000 ft.
elev., infrequent, Aug.-Sept.; N.M. to Ariz. and s. to Chih.

3. Stipa lobata Swall. Tufted perennial; culms erect, unbranched, 4-10 dm. long,
1.5-5 mm. thick; ligule a minute scale 0.2-0.5 mm. long; blades 15-50 cm. long, 2-4 mm. 
broad at the very base, almost as broad as the auriculate sheath, long-tapering to a fine 
involute point; panicle 15-25 cm. long, narrow, spikelike; glumes 8-13 mm. long; lemma 
6-7 mm. long, pubescent with silky-white antrorse hairs about 1 mm. long and with a ring 
of such hairs ( 1-2 mm. long) at the summit, the summit prolonged laterally into 2 lobes 
0.5-1.5 mm. long; awn from between the lobes 1-2 cm. long, obscurely twice-geniculate. 
Closely related to S. columbiana and S. robusta. Rocky grassy slopes in Trans-Pecos mts. 
at 4,500-7,000 ft. elev., June-Sept.; also N. M. 

4. Stipa columbiana Macoun. COLUMBIA NEEDLEGRASS. Tufted perennials; culms erect,
unbranched, 5-10 dm. long, 1.5-2.5 mm. thick; ligule obsolete or a minute scale 0.5-1 mm. 
long; blades 1-3 dm. long, 1-3 mm. broad at the very base, considerably narrower than 
the auriculate sheath, long-tapering to a fine involute point; panicle 15-35 cm. long, 
narrow, spikelike; glumes 7-13 mm. long; lemma 6-7 mm. long, sparsely covered on the 
sides with antrorse appressed silky-white hairs and at the summit with a ring of such 
hairs but not lobed; awns 20-35 mm. long, obscurely twice-geniculate. Reported as being 
in the Trans-Pecos; nearly throughout w. U.S., e. to w. S.D., Colo. and N.M., chie8y at 
high alt.; also s.w. Can. 

5. Stipa robusta (Vasey) Scribn. SLEEPY GRASS. Tufted perennial; culms erect, un
branched, 7-15 dm. talJ, 3-6 mm. thick; ligule a scale 1--4 mm. long; blades 25-50 cm. 
long, 3-8 mm. broad at the very base near the ligule, nearly as broad as the auriculate 
sheath that bears some soft hairs at the corners; panicles 20-35 cm. long, 1.5-2 cm. thick, 
dense, spikelike, often interrupted basa1ly; glumes 8-13 mm. long; lemma 6-8 mm. long, 
sparsely covered laterally with antrorse appressed silky-white hairs and at the summit 
with a ring of such hairs but not lobed; awn 20-38 mm. long, obscurely twice-geniculate. 
S. Vaseyi Scribn. Reported as being in the Trans-Pecos mts.; Colo., Ariz., N.M. and n.
Mex., chiefly at moderate alt., among oaks and pines.

Said to cause narcosis in animals, especially horses, when eaten, hence the com
mon name. 

6. Stipa eminens Cav. Tufted perennial; culms erect but weak, often growing up
through shrubs, unbranched, 6-12 dm. long, 1-1.5 mm. thick; ligule a lacerate scale
2-5 mm. long; blades 1-3 dm. long, the basal portion Bat, about 2 mm. broad, the distal
portion tapering to a fine involute point; panicle narrow but diffuse and open, not at aU
spikelike; glumes 7-12 mm. long, with broad hyaline margins; lemma 4-6 mm. long,
densely pubescent with very short white antrorse hairs; awns 3-6 cm. long, twisted
basally and obscurely twice-geniculate. Rocky slopes, deserts and grassy areas in the
Trans-Pecos, locally abundant where not overgrazed, summer-fall; Tex. to Ariz. and
s. to Mex.

7. Stipa arida M. E. Jones. Tufted perennial; culms stiffiy erect, sparingly or not
branched, 60-85 cm. long; ligule a lacerate scale 0.5-1 mm. long; blades 8-21 cm. Jong, 
involute, curved; panicle 11-25 cm. long, dense and spikelike; glumes 10-12 mm. long, 
lemma 6 mm. long, toward the base very sparsely pubescent with short white antrorse 
hairs; awns 4-5 cm. long, barely twisted and obscurely twice-geniculate. Reported to 
occur on rocky slopes in TPx.; in Colo., Ut., Ariz. and s.e. Calif. 
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8. Stipa tcnuissima Trin. Tufted perennial; culms erect, unbranched, 3-7 dm. long,
about 1 mm. thick; ligule obsolete or a scale 2-4 mm. long; blades 10-35 cm. long, stiflly 
erect, involute, about 0.5 mm. thick, very scabrous; panicle 1-3 dm. long, about 1 cm. 
thick, erect or slightly nodding; glumes 2-5 mm. long; lemma 2 mm. long, ellipsoidal, 
glabrous except for the bearded callus; awn 35-80 mm. long, about 0.1 mm. thick. Open 
woods on rocky flats and slopes in Trans-Pecos mts. at 5,000-7,000 ft. elev., locally 
abundant, June-Sept.; N. M. to cen. Mex.; also Arg. 

9. Stipa leucotricha Trin. & Rupr. TEXAS SPEARGRAss, TEXAS WINTER-GI\ASS. Tufted 
perennial; culms erect or often weak and sprawling, 2-8 dm. long, 0.5-1.5 mm. thick, 
shortly hairy at the nodes; ligule obsolete or a minute scale shorter than 0.5 mm., rarely 
longer; blades 5-35 cm. long, straight, involute or usually flat at least basally, 2-4 mm. 
broad, densely furnished with antrorse and somewhat rough white hairs; panicle 5-20 cm. 
long, often weak and nodding, the branches usually appressed or eventually somewhat 
spreading, weak, naked in the basal part; glumes 12-18 mm. long; lemma 9-12 mm. 
long, linear, glabrous in the upper half, the apical l mm. segment formed by a cylindrical 
white cartilaginous crown 0.5-0.8 mm. thick; awn 45-100 mm. long, obscurely once
or twice-geniculate. Prairies, brushy areas, roadsides and other disturbed areas, usually 
on fine calcareous soils, abundant in n.-cen. Tex. and Edwards Plateau, infrequent in 
e. Plains Country and e. and s.e. Tex. and n. Rio Grande Plains; Okla. s. to Coah. and
N. L.

The calluses of the "fruits," when the latter are properly thrown, easily penetrate
clothing and stick into skin. The plants, therefore, are of considerable recreational value 
to boys. 

10. Stipa comata Trin. & Rupr. Tufted perennial; culms erect, unbranched, 5-12 dm.
long, 2-3 mm. thick; ligule a scale 3-5 mm. long; panicle erect or commonly somewhat 
nodding, the lower branches usually erect and appressed, naked in the basal part; glumes 
22-32 mm. long, hyaline; lemma 13-15 mm. long, brownish when fully mature, the
sides above the bearded callus sparsely covered with short white antrorse hairs; awn
10-18 cm. long, obscurely twice-geniculate, often deciduous. Prairies and grassy dry 

slopes, locally abundant in the Plains Country, rare in the Trans-Pecos, May-July; w.
U.S. e. to Mich., la., Kan. and Tex.

ll. Stipa neomexicana (Thurb.) Scribn. NEW MEXICAN FEATHER GRASS. Tufted 
perennial; culms erect, 4-8 elm. long, 1-1.5 mm. thick; ligule obsolete or only 0.5 mm. 
long; blades 15-40 cm. long, involute, erect, very narrow; panicle 1-2 dm. long, the 
branches erect and appressed, naked in the lower part, few-flowered; glumes 35-55 mm. 
long, very thin; lemma 15-18 mm. long, brown when mature, linear, the callus bearded 
and the sides very sparsely pubescent with short sordid antrorse hairs; awns 12-18 cm. 
long, obscurely twice-geniculate, the terminal half furnished with soft silky-white antrorse 
hairs more than 1 mm. long, the awn readily deciduous. Rocky usually limestone slopes 
in the Trans-Pecos and w. Plains Country, infrequent, Apr.-July; Wyo. s. to Ariz. 
and Coah. 

17. MELICA L. MELIC-GRASS 

Tufted or shortly rhizomatous perennials, in some species with bulbous enlargements 
basally; ligule a long erose hyaline scale; blades mostly soft and flat or only the tip 
loosely involute; panicles terminal, loosely oblong to spikelike, few-flowered; spikelelc; 
with 1 to 4 fertile (perfect) florets and in addition a terminal rudiment representing 
several sterile ones; rachilla tardily disarticulating at the nodes, the spikelets falling entire 
( except in M. bulbosa); glum es 3- to 5-nerved; lemmas several-nerved, usually with 
hyaline margins. 

A genus of 70 species in North and So�th Temperate regions, excluding Australia.

1. Culms with bulbous basal enlargements; rachilla of spikelet abscising at lower
part of each node ................................... 1. M. bulbosa.

I. Culms sometimes slightly enlarged basally but not bulbous; rachilla not abscising
( spikelet falling entire) ( 2) 
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2( 1 ). Spikelets usually with 4 perfect florets plus a rudiment ..•. 2. M. Porten.

2. Spikelets with 1 to 3 perfect florets plus a rudiment ( 3)
3(2). Spikelets with 1 perfect floret; blades mostly involute ... . 5. M. Montezumae.
3. Spikelets with 2 ( rarely 3) perfect florets; blades mostly flat ( 4)
4 ( 3). Spikelets longer than broad; lemmas not cucullate distally but with broad hyaline

margins; rudiment narrowly obovoid, not truncate ..... ... 3. M. nitem. 
4. Spikelets not much longer than broad; lemmas cucullate distally, with narrow hyaline

margins; rudiment broadly obovate, truncate •.......... .4. M. mutica. 
I. Melica bulbosa Port. & Coult. ONION CRASS. Culms with bulbous enlargements

basally, 3-6 dm. long, erect; panicle interrupted, spikelike, 8-20 cm. long, 5-10 mm. 
thick, with some appressed branches; lateral spikelets on pedicels about 2 mm. long and 
erect-appressed, 5- to 6-flowered, 7-15 mm. long; rachilla abscising at the nodes. Reported 
to occur in Jeff Davis Co. in the Trans-Pecos; if present then probably rare at the highest 
elev., summer; Mont. to B. C., s. to Calif., Nev., Ut. and Colo. 

2. Melica Portcri Scribn. Culms 4-10 elm. long, often basally decumbent; panicles
open with spreading branches 4-9 cm. long; spikelets on pedicels about 1 mm. long, 
drooping or pendent, with usually 4 perfect florets plus a rudiment, falling entire but 
the rachilla �en tardily abs�ising at the nodes. Infrequent � higher parts of the Trans
Pecos ( Mt. Livermore, Davts Mts. ), late summer; Colo., Anz., N. M. and Tex. 

Our plants seem to belong to the var. Iaxa Boyle, with more spreading panicle branches 
and purple-tinged spikelets. 

3. Melica nitens ( Scribn.) Piper. Culms 45-100 cm. long, usually erect from the base
or only very shortly decumbent, 1.5-4 mm. thick; blades 4-7 (-15) mm. broad, flat; 
panicle open, with spreading branches; srikelets longer than broad, on pedicels about
1 mm. long, drooping or pendent, with 2 very rarely 3) perfect florets plus a rudiment, 
falling entire but the rachilla then tardily abscising at the base of the upper fertile floret; 
lemma elongate with broad hyaline margin, not cucullate; rudiment obovoid. Abundant 
in calcareous or sandy loam along roads, bluffs, streamsides, often in partial shade, 
Edwards Plateau and n.-cen. Tex., rare w. to the Trans-Pecos and e. to w. part of e. Tex., 
spring; interior U.S. from Pa. and Va. w. to Ia. and Kan., thence s. to Coah. and N. L. 

In most of its range in the U. S., north and east of Texas, this species is called "Three-
0ower Melic," but the name is very inappropriate for our plants. 

4. Melica mutica Walt. Culms 3-7 dm. long, usually rather long-decumbent (sub
rhizomatous) basally, about 1 mm. thick; blades 2-4 mm. broad, Bat; panicle usually 
nearly simple, very few-flowered; spikelets about as broad as long, on pedicels about 
1 mm. long, cemuous or pendent, with 2 perfect florets plus a rudiment, falling entire; 
lemma not elongate, markedly cucullate apically with narrow margin; rudiment broadly 
obconic, truncate. Infrequent in forests on sandy soil in e. Tex., spring; s.e. U. S. n. to 
Md., W. Va., Ind., Ill. and Ia., w. to Okla. and Tex. 

5. Melica Montezumae Piper. Culms 3-7 dm. long, usually erect from the base, about
1.5 mm. thick; blades mostly loosely involute ( tightly so near tip); panicle with a few 
short branches; spikelets longer than broad, on pedicels about 1 mm. long, ascending or 
merely slightly nodding, with 1 perfect floret plus a rudiment, falling entire; lemma 
elongate, with very broad hyaline margins; rudiment narrow, inconspicuous. Locally 
abundant in juniper-pin yon woods or dry limestone slopes in the Trans-Pecos ( Pecos 
and Brewster cos.), spring; also Coah. and Chih. 

One collection from Brewster Co. combines the habit of this species with the 2-flowered 
spikelets of M. nitens. 

18. GLYCERIA R. BR. MANNA-CRASS 

Perennials, tufted or in one species also subrhizomatous; ligule a hyaline scale; blades 
flat, thin; panicles open; spikelets turgid or only slightly laterally compressed, 3- to 14-
flowered; all flowers perfect or the terminal one usually abortive or rudimentary; glumes 
scarious to hyaline, the first usually shorter, acutish and 1-nerved, the second obtuse, 
almost equaling the lowest lemma and obscurely 3-nerved; rachilla eventually abscising 
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at the lower part of each node; lemmas firm to membranous, green, broadly ovate or 
obovate, usually blunt and scarious-margined apically, usually awnless, 7-nerved, the 
nerves not converging to the apex but terminating severally near the distal margin. 

About 40 species, cosmopolitan in distribution. 

1. Panicle branches weak and 8exuous; lemmas 1.5-2.1 mm. long; spikelets 3- to
7-0owered .•..•..•..•........•........•....•. I. G. striata. 

1. Panicle branches rather short and rigid; lemmas 2.5-4 mm. long; spikelets 10- to
14-flowered (2)

2( 1). Lemmas 2.5-3.5 mm. long .......•......•...••• 2. G. arkansana. 
2. Lemmas 3.5- 5 mm. long ...•.•...•........••...... 3. G. septentrionalls. 

1. Glyceria striata (Lam.) Hitchc. FowL MANNA-CRASS. Perennial forming mats by
means of short rhizomes; panicles 1-2 elm. long, with numerous slender ascending
diverging branches about 0.2 mm. thick ( in tum bearing even more slender Horiferous 
branchlets) ; pedicels 0.5-1 mm. long, appressed; spikelets 3- to 7-flowered, ovate in out
line; lemmas 1.5-2.1 mm. long. Rare at the margins of clear permanent streams in lime
stone areas in the Trans-Pecos (Guadalupe Mts). and e. part of Edwards Plateau, spring
summer; most of the temp. parts of N. A. 

2. Glyceria arkansana Fem. Tufted perennial; culms stout, 10-1 5 dm. long, erect;
panicles 3 5- 50 cm. long, with a number of ascending floriferous branches 0.4-1 mm. 
thick, rather rigidly straight; spikelets 10- to 14-Howered, nearly sessile, appressed, remote; 
lemmas 2. 5-3.5 mm. long, minutely pubescent. Probably only a form of G. septentrionalis. 
Reported to occur in e. Tex.; if present then rare in marshy areas, roadside ditches, etc., 
spring-summer; also La. and Ark. 

3. Glyceria septentrionalis Hitchc. Like G. arkansana but lemmas merely minutely
scabrous and 3.5- 5 mm. long. Reported to occur in marshy areas and roadside ditches in 
e. and s.e. Tex., spring-summer; e. N. A. w. to Wisc., Ia., Mo., Ark. and Tex.

19. BROMUS L. Cm:ss. BROME 

Plant diverse in habit; inflorescence an open or dense panicle; spikelets diverse, large, 
either strongly compressed or turgid, several-flowered with all the flowers perfect; rachilla 
glabrous, abscising above the glumes and below the florets; glumes 1- to 5-nerved, shorter 
than the lower lemma; lemmas basally not calloused or else with a glabrous callus, 5- to 
9-nerved, apically narrowed or bifid, the nerves converging toward the summit, mucronate
or awned either between the teeth or from the back shortly below the apex. Anisantha
C. Koch, Ceratochloa Beauv., Zema Panz.

A genus of about 1 50 species in temperate regions. Some European authors split Bromw
into several genera, perhaps justly. 

1. Lemmas lanceolate, apically bifid, basally calloused ( 2)
1. Lemmas mostly broader or if lanceolate then either not bifid or not calloused ( 4)

2( 1 ). Awns 3- 5 cm. long ........•.•..........•.••.• 1 5. B. rlgidus. 
2. Awns shorter ( 3)
3(2). Awns 12-14 mm. long; panicle open •••.......... 14. B. tectorum. 
3. Awns 18-24 mm. long; panicle dense ..•.....•...•.• 13. B. rubens. 

4 ( 1 ) • Lemmas sharply keeled ( spikelets strongly laterally compressed) even at ma
turity ( 5) 

4. Lemmas not keeled or somewhat so only when immature and along part of the
length (7) 

5( 4 ). Awns absent or to 3 mm. long .•...........•...• 12. B. uniololde8. 
5. Awns longer ( 6)
6( 5). Awns 3-6 mm. long; foliage hispidulous; lemmas essentially glabrom ........• 

. . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. B. polyanthus. 
6. Awns 7-1 5 mm. long; foliage essentially glabrous; lemmas hirsute toward the margin

...................................... : ...... 11. B. arlzonlcw. 
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7 ( 4). Weedy annuals of disturbed areas with usually turgid spikelets ( 8) 
7. Tufted perennials of relatively undisturbed places with slightly compressed spike

lets ( 11) 
8(7). Panicles 4-10 cm. long, 15-30 mm. broad, dense; lemmas densely pilose and 

hispidulous ................................... 9. B. molliformis. 
8. Panicles mostly more than 10 cm. long, not dense ( 9)
9( 8). Panicle branches elongate, drooping; lemmas mostly 5-6 mm. broad, at first

membranous, eventually becoming slightly chartaceous and only the lower 
part of the margin becoming revolute ............ 8. B. ;aponicus. 

9. Panicle branches relatively short, ascending; lemmas mostly 6-8 mm. broad, at first
membranous, quickly becoming chartaceous and the margin partly revolute ( 10) 

10(9). Awns 1-5 mm. long; lemmas early in maturation becoming chartaceous-indurate 
and the margins totally and broadly revolute around the palea and grain ...... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. B. secalinus. 

IO. Awns 5-12 mm. long; lemmas early in maturation becoming chartaceous and the 
lower two-thirds of the margin narrowly revolute around the palea ........... . 
. . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. B. com.mutatus. 

11 ( 7). Plant of the mountains in Trans-Pecos Texas ( 12) 
11. Plants in other parts of the state ( 14)
12( 11 ). First glume 1-nerved, the second 3-nerved; lemmas pubescent near the lateral

margins but the median portion glabrous ......... 5. B. Richardsonii. 
12. First glume 3-nerved, the second 5-nerved; lemmas finely pubescent all over the

dorsum ( use lens) ( 13) 

13(12). Body of lemma 7-10 mm. long, the awn 2-3 mm. long ..•................. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. B. anomalus. 

13. Docly of lemma 10-13 mm. long, the awn 3-4 mm. long ..•..•.................. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. B. lanatipes. 

14( 11 ). Panicles 15-25 cm. long; blades 5-17 mm. broad .. 1. B. pubescens. 
14. Panicles 7-14 cm. long; blades 3-6 mm. broad ......... 2. B. texensis. 

1. Bromus pubescens Muhl. Tufted perennial; culms 5-12 dm. long, basally decumbent,
mostly erect, 2-4 mm. thick; sheaths often densely retrorsely hispidulous; blades 5-17 mm. 
broad, the lower corners near the ligule with minute round auricles; paniclcs nodding, 
15-25 cm. long, very open, few-flowered; spikelets 5- to 9-flowerecl; first g1ume I-nerved,
the second 3-nerved; lemmas not at all keeled, cymbiform with a body 11-14 mm. long
and an awn 5-10 mm. long, densely finely pubescent all over the c1orsum. Our plants
have usually (incorrectly) been called B. purgans L. Usually on moist banks in e. and
n.-cen. Tex. and e. part of Edwards Plateau, spring-summer; e. U. S. w. to N. D., S. D.,
Neb., Kan., Okla. and Tex.

2. Bromus texensis (Shear) Hitchc. Tufted perennial; culms 4-9 dm. long, erect ( or
ascending through bushes), about 2 mm. thick; sheaths densely retrorsely hispidulous; 
blades 3-6 mm. broad; panicles 7-14 cm. long, very open and few-flowered, nearly erect 
to slightly drooping; spikelets 4- to 8-Howered; first glume I-nerved, the second 3-nerved; 
lemmas not at all keeled, cymbiform with a body 8-11 mm. long and an awn 4-8 mm. 
long, densely finely pubescent all over the dorsum. Probably no more than a variety of 
B. pubescens. Infrequent to rare and local, in n. parts of Rio Grande Plains, w. to s. part
of s.e. Tex. and Edwards Plateau, spring; endemic.

3. Bromus lnnatipes (Shear) Rydb. Tufted perennial; culms 4-9 dm. long, 2-3 mm.
thick, erect except shortly decumbent ( subrhizomatous) at the base, simple; sheaths 
usually densely retrorsely grayish-woolly-pubescent; blades 3-8 mm. broad, mostly Hat; 
panicles nodding, 8-17 cm. long, few-flowered; spikelets 5- to 9-flowered; first glume 
3-nerved, the second 5-nerved; lemmas not at all keeled ( except when very immature),
cymbiform with a body 10-13 mm. long and an awn 3-4 mm. long, pubescent all over
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the dorsum but the hairs longer toward the lateral margin. B. anomalus var. lanatipes
(Shear) Hitchc. Frequent in mts. of the Trans-Pecos, summer; Colo. to Ariz. and s. 
to Coah. 

4. Bromus anomalus Foum. Tufted perennial; culms 3-9 dm. long, 1-2 mm. thick, erect
except shortly decumbent ( subrhizomatous) at the very base, simple; sheaths nearly 
glabrous or very shortly retrorsely woolly-pubescent; blades 2-5 mm. broad, mostly flat; 
panicles nodding, 8-16 cm. long, few-flowered; spikelets 5- to 9-flowered; first glume 
3-nerved, the second 5-nerved; lemmas not at all keeled ( except when very immature),
cymbiform with a body 7-10 mm. long and an awn 2-3 mm. long, pubescent all over the
dorsum but the hairs longer toward the lateral margin. Zema anomala ( Fourn.) Henr.
Frequent in mts. of the Trans-Pecos, summer; also Mex.

5. Bromus Richardsonii Link. Tufted perennial; culms 4-8 elm. long, about 2 mm.
thick, often decumbent in the lower part and geniculate; sheaths usually glabrous; 
blades 5-15 mm. broad, mostly flat, the lower corners ( where joining sheath) minutely 
round-auricled; panicles nodding, 1-2 dm. long, very open and diffuse; spikelets 6- or 
7-flowered; first glume I-nerved, the second 3-nerved; lemmas not at all keeled ( except
when very immature), cymbiform with a body 10-13 mm. long and an awn 3-5 mm.
long, densely pubescent near the lateral margins but the median portion glabrous. Zcrna
Richardsonii ( Link) Nevskii. These plants have usually been called B. ciliatus L. Infre
quent in higher parts of mts. in the Trans-Pecos, summer; Rocky Mts. and s. to Tex.

6. Bromus commutatus Schrad. Annual; culm 4-9 dm. long, ascending, mostly 1.5-3
mm. thick; sheaths mostly densely retrorsely hispidulous; blades 4-12 mm. broad, mostly
flat, often pilose above; panicles 1-2 elm. long, 3-6 mm. thick, the whole panicle nodding
slightly but the individual branches mostly appressed or only divergent at low angles;
spikelets rather turgid; lemma with a body 7-9 mm. long and 6-7 mm. broad, the awn
5-12 mm. long, not at all keeled, roundly cymbiform, at first membranous with hyaline
margins (broadly overlapping the next lemma), eventually becoming chartaceous and
the lower part of the margin revolute around the sides of the palea which is conspicuously
shorter; anthers 1.3-1.9 mm. long. Infrequent in e. and n.-cen. Tex., Plains Country and
Edwards Plateau, spring; Euras., introd. and a volunteer in scattered parts of N. A.

1. Bromus secalinus L. CHESS. Annual; culms 3-6 dm. long, ascending, slender; sheaths
and blades glabrous or usually hispidulous; panicle narrowly ovoid, few-flowered, 7-20 
cm. long, often I-sided, the longer ones nodding, with a few ascending few-flowered
branches; spikelets 12-20 mm. long ( not including awns), ascending, turgid, 7- to 9-
flowered, when very immature the lemmas broadly overlapping; lemmas 7-nerved, with
a body 6-9 mm. long and an awn 1-5 mm. long, glabrous or pubescent during the matura
tion of the spikelet, at first cymbiform but very quickly from base to apex becoming
revolute and indurate, the margin tightly enclosing the palea which is equal in length;
rachilla tardily abscising at the upper part of each node. Infrequent in e. and n.-cen.
Tex. and Plains Country, rare in Rio Grande Plains, spring-summer; introd. from Eur.,
escaping from wheat fields.

Some of our plants show the delayed and less severe induration and ro1ling of the 
lemma which characterizes B. commutatus, and might better be referred to by that name. 

8. Bromus japonicus L. JAPANESE CHESS. Annual; culms 3-8 dm. long ascending, 
slender, sheaths and blades usually shortly pilose; blades mostly 2-5 mm. broad; panicle 
1-2 dm. long, I-sided, ( when mature) nodding with several long curved drooping few
flowered branches at the base; spikelets turgid, 7- to IO-flowered; lemmas with awns 5-11
mm. long, ( at first straight or eventually slightly curved and spreading) and bodies 7-9
mm. long and 5-6 mm. broad, broadly overlapping, the thin margins conspicuous and
eventually ( very late in maturation) becoming chartaceous and the margins revolute to
clasp the palea which is conspicuously shorter; anthers 0.6-1.2 mm. long. Abundant weed
in scattered parts of Tex. ( rare in Trans-Pecos), spring; widespread in temp. parts of
Euras. and N. A.

9. Bromus molliformis Lloyd. Annual; culms 1-3 dm. long, 1-2 mm. thick; sheaths
densely retrorsely short-pilose; blades 1-3 mm. broad, Hat; panicles 4-10 cm. long, 15-30 
mm. broad, few-flowered, with pedicels 2-8 mm. long; spikelets slightly compressed,
with 8 to 10 closely imbricated florets; lemmas with awns 3-7 mm. long and bodies
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about 8 mm. long, marginally narrowly hyaline, medially green, membranous and densely 
pilose and hispidulous (use lens). Very likely no more than a form of B. mollis L. Rare 
along roadsides and in gardens, e. and n.-cen. Tex. ( Brazos and Limestone cos.), probably 
not persistent, spring; Euras., introd. in Calif. and Tex. 

10. Bromus polyanthus Scribn. Tufted perennial; culms 35-60 cm. long. erect, 1-2 mm.
thick; sheaths shortly and densely hispidulous at least on the upper part; blades 2-5 mm. 
broad, pubescent like the upper part of the sheaths at least on the lower part of the 
blade, panicle 5-20 cm. long, very narrow, few-flowered, with a few mostly ascending 
branches; spikelets 5- to 6-flowered, strictly ascending, strongly laterally compressed, 
lemmas strongly sharply keeled, essentially glabrous ( or microscopically scabrous), shiny, 
with a body 10-15 mm. long and an awn 3-6 mm. long. Infrequent in Chisos and Davis 
mts. in the Trans-Pecos, summer; most of w. U. S. e. to Mont., Wyo., Colo. and N. M.; 
our race occurs in Tex. and Coah. 

Our plants may possibly prove to be an undescribed species or variety; typical B.

polyanthus of the Rocky Mts. comprises more robust plants with nearly glabrous foliage. 
11. Bromus arizonicus (Shear) Steb. Ephemeral annual; culms 3-6 dm. long; foliage

essentially glabrous; panicle stiffiy erect, narrow; spikelets 5- to 7-flowered, strongly 
laterally compressed; lemmas strongly sharply keeled, mostly glabrous but hirsute toward 
the margin, with an awn 7-15 mm. long. Reported to occur in w. Tex.; if present very 
rare, spring; Ariz., Calif. and Baja Calif. 

12. Bromus unioloides H.B.K. REscUE CRASS. Annual; culms 5-40 cm. long, simple,
erect or slightly geniculate basally and ascending; sheaths glabrous to densely retrorsely 
hispidulous; blades highly variable, 2-10 mm. broad, flat; panicle 3-25 cm. long, usually 
eventually inclined or nodding with a very few spreading-ascending mostly naked 
branches at the base bearing a very few spikelets; spikelets strongly laterally compressed, 
ascending, mostly 8- to IO-flowered, elongate-ovate in outline; first glume about 5-nerved, 
second glume 7- to 9-nerved; lemmas very broad, compressed-keeled, 7- to 11-nerved, 
with narrow chartaceous margins, 9-15 mm. long, glabrous to usually minutely scabrous 
in lines to minutely strigose ( especially in the intemerve stripes), mucronate or with an 
awn to 3 mm. long. Ceratochloa Haenkeana Presl. Our plants for a long time passed 
under the name B. catharticus. Throughout the state, spring-summer; nat. of S. A., now 
common in the U.S. 

A valuable forage grass, but now also a weed and pest along roadsides and in lawns 
and gardens. 

13. Bromus rubens L. FoXTAn. cuESs. Annual; culms 15-40 cm. long; sheaths and
blades minutely pubescent; panicle erect, obovoid, rather dense ( spikelets touching), 3-7 
cm. long ( including awns) with an axis only half as long, usually purplish; spikelets 4-
to 11-flowered, erect; lemmas with awns 18-24 mm. long and elongate lanceolate bodies
12-16 mm. long, bifid apically, basally calloused. Anisantha rubens ( L.) Nevskii. In
frequent to rare along roads and in draws in the Trans-Pecos and w. part of Edwards
Plateau, spring; Eur., introd. widely in w. U.S.

14. Bromus tectorum L. DoWNY CHESS. Annual; culms 15-50 cm. long, erect or as
cending; sheaths and blades minutely pubescent; panicle 4-15 cm. long, usually slightly 
one-sided and nodding, rather dense { but the spikelets not in clo�e contact); spikelets 
4- to 6-flowered, more or less drooping; lemmas elongate-lanceolate, densely pubescent
( or rarely glabrous) with an awn 12-14 mm. long, with an apicaUy bifid and ba�aUy
calloused body 10-12 mm. long. Incl. var. glabratus Spenner, Anisantha tectorum ( L.)
Nevskii. Infrequent to rare along roadsides and in pastures in the Trans-Pecos, Plains
Country, Edwards Plateau and e. to n.-cen. Tex.; frequent on Pac. coast, scattered
throughout rest of U.S., s. to Va., Miss. and Tex.

15. Bromus rigidus Roth. R1PCUT. Annual; culms 3-7 dm. long, erect; sheaths and
blades pilosc; panicle 1-2 dm. long, usually slightly nodding, the lower branches 3-7 cm. 
long or less; spikelets 3- to 6-flowered; lemmas with awns 3-5 cm. long and scabrous, 
with apically bifid and basally calloused bodies 25-33 mm. long. Anisantlia rigida (Roth) 
Hylander. Rare and not persistent in e. Tex. and the Edwards Plateau ( one record for 
each area), spring; Euras., in trod. in N .A. 

The east Texas plants belong to the var. Gussonei (Par].) Coss. & Dur., characterized 
by having more open panicles and stiffer, more spreading lower branches as much as 
10-12 cm. long.
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20a. FESTUCA L. PERENNIAL FESCUE 

Tufted perennials 1-11 dm. tall; spikelets very slightly if at all laterally compressed, 
2- to 8-flowered, most of the flowers pedect and chasmogamous but the uppermost
staminate or rudimentary; lower glume usually well-developed, I-nerved; upper glume
usually merely pointed though less commonly awned, usually 3-nerved ( but the lateral
nerves obscure); spikelet rachiUa disarticulating at the lower part of each node ( i.e., top
of each internode ) ; lemmas usually ovate or elliptic, blunt to acute, awned or awnless,
cymbiform and/or convex, not keeled ( except slightly in F. rubra ), revolute, 5-nerved
(lateral nerves obscured); anthers 3, free, exserted; grains ellipsoid or ovoid.

A moderately large genus of temperate regions of the world. 

1. Ligule a scale 3-3.5 mm. long .....•............•... 5. F. ligulata.
1. Ligule shorter or obsolete ( 2)
2(1). Blades involute; lemmas lanceolate, with awns 1-4 mm. long (3)
2. Blades flat for at least a part of their length; lemmas elliptical, awnless or with awns

shorter than 1 mm. ( 4) 
3(2). Culms about 1.5 mm. thick .................... 6. F.arizonica.
3. Culms 0.5-1 mm. thick ...... ..................... 7. F. rubra.

4( 2). Spikelets 5- to 8-Howered; lower panicle branches floriferous nearly to their bases 
............................................. 4. F. elatior.

4. Spikelets 2- to 4-fiowered ( rarely 5-flowered); lower panicle branches naked in the
basal half ( 5 ) 

5 ( 4). Lemmas 5-7 mm. long ........................ 3. F. oersuta.
5. Lemmas 3.5-5 mm. long ( 6)
6 ( 5). Lower panicle branches naked for at least the basal two-thirds to three-fourths

their length .......................•.......... I. F. obtusa.
6. Lower panicle branches naked only for about the basal half ............•.•...•• 

• . . . . • • • . • . . . • . . • . . . . . . • . • . • . . . • • . • . . . . . • . . . . 2. F. paradoxa. 

1. Festuca obtusa Biehler. NoDDING FESCUE. Tufted perennial; culms 5-11 dm. long,
1-2 mm. thick, basally shortly decumbent, usually geniculate at the lower nodes; blades
3-8 mm. broad, flat at least part of their length; panicles 12-25 cm. long, usually less
than haH as thick, more or less open, nodding, with several branches, the long lower
ones naked in at least the basal two-thirds to three-fourths their lengths; pedicels 2-4 mm.
long, appressed; spikelets turgid, 2- to 5-fiowered; lemmas elliptical, not at all keeled,
convex, marginally thin, eventually revolute, the lowest lemmas 3.5-4.5 mm. long, awn
less, apically acute ( the angle broad, blunt), eventually turning greenish-stramineous, the
lateral nerves very obscure. Scarce in woods, e. Tex., spring; e. U.S., w. to N.D., S.D.,
Neb., Kan., Okla. and Tex.

2. Festuca paradoxa Desv. Tufted perennial; culms 5-11 dm. long, 1-2 mm. thick,
basally shortly decumbent, usually geniculate at the lower nodes; blades 3-9 mm. broad, 
Hat at least part of their length; panicles 8-15 cm. long, usually about half as broad, 
open, drooping, with several branches, the lower ones longest and naked in the basal 
half, the upper ones shorter and floriferous nearly to the base; pedicels 2-4 mm. long, 
appressed; spikelets very slightly laterally compresed, 2- or 3-0owered; lemmas narrowly 
elliptical, not at all keeled, convex, marginally thin, revolute, the lowest lemmas 4-5 mm. 
long, awnless, rounded apically, eventually chartaceous and brownish, I-nerved. Perhaps 
only a form of F. obtusa. Rare in e. Tex., summer; most of e. U.S. w. to Wisc., Ia., Kan., 
Okla. and Tex. 

3. Festuca versuta Beal. Tufted perennial; culms 5-10 dm. long, 1-2 mm. thick, basally
very shortly decumbent, otherwise erect; blades 2-7 mm. broad, flat at least part of their 
length; panicles 8-25 cm. long, usually less than half as thick, ofen, nodding, with several
branches, the longer lower ones naked for at least the basa half to two-thirds their 
length; pedicels 3-20 mm. long, appressed or usually slightly divergent; spikelets slightly 
laterally compressed, 2- to 4-flowered ( rarely 5-Howered); lemmas elliptical, not at all 
keeled, convex, marginally thin, revolute, the lowest ones 5-7 mm. long, awnless but 
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apically very shortly acuminate, acute and rarely mucroriatc, eventually turning brownish, 
the lateral nerves obscure. Infrequent along creeks and in rich woods of river bottoms, 
s.e. margin of Edwards Plateau (Bexar to Travis cos.), spring; Ark., Okla. and Tex.

4. Festuca elatior L. MEADOW FESCUE. Tufted perennial; culms 5-11 dm. long, often
basally shortly decumbent or even subrhizomatous, otherwise erect, 1-2 mm. thick; blades 
3-9 mm. broad, flat at least part of their length; panicles 12-30 cm. long, usually only
2-4 cm. broad, with a few short branches floriferous nearly to the base; pedicels 2-4 mm.
long, mostly appressed; spikelets turgid or only very slightly laterally compressed, 5- to
8-fiowered; lemmas elliptical, not at all keeled, convex, marginally thin, revolute, the
lowest ones mucronate or with awns to 1 mm. long and apically acute bodies 6-7 mm.
long, eventually becoming papery. Incl. var. arundinacea ( Schreb.) Wimm., F. arundi
nacea Schreb. Infrequent to rare in e. and s.e. Tex., and cult. elsewhere ( tending to
volunteer along roads), spring; nat. of Euras., now widely escaped in temp. N. A.

5. Festuca ligulata Swall. Tufted perennial; culms 5-8 dm. long, 1-2 mm. thick, basally
very shortly decumbent or even subrhizomatous, otherwise erect; blades involute, ter
minally subspinose; ligule a hyaline scale 3-3.5 mm. long; panicle 6-16 cm. long, narrow, 
with a very few branches in the lower part that are ascending and basally nakecf; pedicels 
1-2 mm. long, appressed; spikelets turgid, 2- or 3-flowered; lemmas elliptical, not at all
keeled, convex, marginally thin, revolute, apicalJy acute ( the angle blunt), awnless, the
lowest ones 5-6 mm. long, slightly exceeded by the palea, eventually becoming thin
chartaceous. Grassy slopes in the higher parts of the Trans-Pecos mts., summer; endemic.

6. Festuca arizonica Vasey. Tufted perennial; culms 5-8 dm. long, about 1.5 mm. thick,
erect; ligule a thin scale 1-1.5 mm. long; blades each 1 mm. broad, closely involute; 
panicle usually interrupted-spikelike, occasionally more lax, with some ascending or 
appressed branches in the lower part floriferous nearly to the base; pedicels about 2 mm. 
long, appressed; spikelets somewhat laterally compressed, 5- to 7-flowered; lemmas 
lanceolate, not at all keeled, cymbiform, marginally thin, revolute, apically long-tapered, 
acute, mucronate or with an awn about 1 mm. long, the lowest ones with bodies 6-7 mm. 
long, eventually becoming chartaceous. Higher parts of mts. in the Trans-Pecos, summer; 
Colo. to Tex. and w. to Nev. and Ariz. 

7. Festuca rubra L. Rm FESCUE. Tufted perennial; culms 1-5 dm. long, 0.5-1 mm.
thick, usually decumbent at the base, reddish-fibrillose and subrhizomatous, otherwise 
erect; ligules extremely short to obsolete; panicles interrupted-spikelike ( or more lax 
with a few very short ascending branches in the lower part floriferous nearly to their 
bases), 4-12 cm. long; pedicels 1-2 mm. long, appressed; StJikelets laterally compressed, 
3- to 5-flowered; lemmas lanceolate, very slightly ( if at all) keeled near the apex, mar
ginally thin and revolute, apically long-tapered, acute with an awn 1-4 mm. long, the
lowest with bodies 5-7 mm. long. Rare in highest parts of Madera Canyon, Davis Mts.
in the Trans-Pecos, summer; widespread in the cooler parts of the N. Hemis., in Am. s. in
the mts. to S.C., Ala. and :Mex.

20b. VULPIA C. C. GMEL. ANNuAL FEsCUE 

Spring annuals; spikelets slightly laterally compressed, 4- to 13-flowered, most of the 
flowers perfect and cleistogamous but the uppermost staminate or rudimentary; lower 
glume I-nerved, often greatly reduced, the upper one usually 3-nerved (but the lateral 
nerves very obscure), frequently awned; spikelet rachilla dis articulating at the lower 
part of each node ( top of each internode); lemmas slender, long-attenuate to long-awned, 
cymbiform and/ or convex but not keeled, revolute, 5-nerved ( but the lateral nerves very 
obscure); anther usualJy solitary, appressed to the lemma or the included stigmas; grains 
linear-cylindric, attenuate to top and to base. 

A small genus of Europe, North Africa, Southwestern Asia and temperate North and 
South America, weakly distinguished from the perennial fescues ( F estuca).

1. Lowest lemmas with bodies 2.8-3.5 mm. long and awns 6-11 mm. long ... . . . .... . 
. . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . 2. V. Elliotea. 

1. Lowest lemmas with bodies more than 3 .5 mm. long ( 2)
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2( 1). Body of lemma with a few minute cilia on the upper margin ( use strong lens) 
............•................................ 3. V. 1negalura. 

2. Body of lemma not marginally ciliate ( 3)
3(2). Awns 0.3-7 mm. long ... ................... .... 1. V. octoflora.
3. Awns 7-22 mm. long (4)
4( 3). First glume less than half as long as the second ... 4. V. myuros.
4. First glume more than haH as long as the second ..... 5. V. dertonensis.

1. Vulpia octo8ora (Walt.) Rydb. SIX-WEEKS FESCUE. Tufted annual; culms 5-30 cm.
long, 0.2-0.6 mm. thick, numerous, simple, often geniculate at the lower nodes, otherwise 
erect; blades 0.5-1 mm. broad, usually involute; panicles interrupted-spikelike or rarely 
looser; spikelets laterally compressed, 5- to 13-flowered; lemmas not at all keeled, cymbi
fonn, with capillary awns 0.3-7 mm. long and lanceolate bodies 3.6- 5.5 mm. long, either 
glabrous, scabrous or minutely pubescent dorsally, marginally membranous, quickly 
becoming revolute, eventually the whole becoming chartaceous. Incl. the trivial forms 
which have been called var. tenella ( Willd.) Fem., var. glauca (Nutt.) Fern. and var. 
hirtella (Piper) Henr., Festuca octoflora Walt. Nearly throughout Tex. (rare in Rio 
Grande Plains }, spring; temp. N.A. 

2. Vulpia Elliotea (Raf.} Fem. Tufted annual; cuhns 1- 5 dm. long, 0.5-1.2 mm. 
thick, few, simple, slightly geniculate at the lower nodes, mostly erect; leaves mostly 
crowded at the very base of the plant; blades 0.3-0.9 mm. broad, mostly involute, filiform; 
panicles interrupted-spikelike; spikelets laterally compressed, 4- to 6-flowered; lemmas 
not at all keeled, cymbiform, the lowest ones with capillary awns 6-11 mm. long and 
lanceolate bodies 2.8-3. 5 mm. long, usually minutely scabrous toward the tip and mar
ginally very thin, almost hyaline, becoming revolute and eventually slightly chartaceous. 
Festuca sciurea Nutt. Infrequent in open woods on sandy soil, e. Tex. and n. parts of 
Rio Grande Plains, spring; Coastal States, N. J. to Tex., inland to Mo. and Okla. 

3. Vulpia megalura (Nutt.) Rydb. FOXTAIL FESCUE. Tufted annual; culms 1 5- 60 cm.
long, often shortly decumbent at the base and geniculate at the lower nodes, otherwise 
erect, simple, 1-2 mm. thick; blades 1-2.5 mm. broad, mostly involute; panicles inter
rupted-spikelike; spikelets laterally compressed, 4- to 6-fl.owered; first glume less than 
half as long as second glume; lemmas not at all keeled, cymbiform, the lowest ones with 
awns 14-17 mm. long and lanceolate bodies 5-8 mm. long, dorsally scabrous and mar
ginally revolute and hyaline and near the apex with a few longer cilia ( use lens I), 
becoming chartaceous. Festuca megalura Nutt. Probably only a form of V. myuros, Rare 
in disturbed roadsides in sandy soil, e. Tex., spring; Wash. and Ida., s. to Calif. and 
Ariz.; Tex., Ark., N.J., Me., Cuat. and S. A. 

4. Vulpia myuros { L.) C. C. Cmel. Tufted annual; culms 1 5-4 5 mm. long, often
shortly decumbent basally and geniculate at the lower nodes, otherwise erect, simple, 
about 1 mm. thick; blades 1-2.5 mm. broad, mostly involute; panicles interruptecl
spikelike; spikelets laterally compressed, 4- to 6-flowered; 6rst glumes less than half as 
long as second; lemmas not at all keeled, cymbiform, the lowest ones with awns 7-22 mm. 
long and lanceolate bodies 4-7 mm. long, dorsally scabrous and marginally revolute, 
hyaline { not ciliate), becoming chartaceous. F estuca myuros L. Rare and probably not 
persistent in disturbed soil, n.-cen. Tex. and n. part of Rio Grande Plains, spring; Atl. 
and Pac. Coastal States, \Vise., 0., La., Tex., Ariz., and Nev.; Mex. and S. A.; introd. 
from Eur. 

5. Vulpia dertonensis (All.) Volk. Loosely tufted annual; culms 1-8 dm. long, 0.2-2
mm. thick, shortly decumbent basally and geniculate at the lower nodes, otherwise erect,
simple; blades 0.3-2 mm. broad, mostly involute; panicles either shortly interrupted
spikelike or often with a few stout branches at the base diverging at low angles; spikelets
laterally compressed, 4- to 6-Howered; first glume more than half as long as second;
lemmas not at all keeled, cymbiform, the lowest ones with awns 9-13 mm. long and
lanceolate bodies 5-8 mm. long, dorsally scabrous toward the apex and marginally
revolute and hyaline ( not ciliate), becoming chartaceous. F estuca derlonensis (All.)
Asch. & Graebn. Reported to have been introd. in n.-cen. Tex.; if so rare and probably
not persistent, spring; nat. of Eur., adv. in Pac. States.
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21.LOLIUML.

Inflorescences elongate, terminal, lax spikes; axis sculptured with a niche for a spikeleton one side of each internode, the axis remaining intact; spikelets 2-ranked, solitary, eachfitting within the niche of the intemode, slightly if at all laterally compressed, 5- to
20-flowered, all the florets perfect except the terminal one; rachilla eventually abscisingabove the glume ( s) and at the lower part of each node; first glume obsolete or muchreduced, adaxial when present ( thus hidden except on terminal spikelet), 3- to 5-nerved; second glume abaxial, strongly 5- to 7-nerved, membranous, obtuse; lemmas broadly ovate, 5- to 7-nerved, eventually marginal1y revolute. A genus of perhaps 12 species in temperate Eurasia. 

1. Glume shorter than the rest of the spikelet or if nearly as long then only 6-10 mm.long; plant perennial .•.......... .............. 1. L. perenne. 1. Cl�� .�:��l�� �� _e_x������ �� _r��� �� �� _s���l��•. ���2: 1£�!:::f n��:� annual .. 
I. Lolium perenne L. RYEGRAss. Tufted perennial; culms 3-10 dm. long, mostly erect;spikes 7-25 cm. long, compressed; spikelets 4- to 20-flowered; second (only) glume 6-10( -14) mm. lop.g, from less than a third to nearly as long as the rest of the spikelet;lemmas awnless or short-awned. L. multiflorum Lam. Scattered in lawns and otherdisturbed areas over most of the state except the Rio Grande Plains, spring; nat. of Eur.,now widely introd. in temp. parts of N. A. and S. A. 2. Lolium temulentum L. DARNEL. Annual; culms 4-10 dm. long, mostly erect; spikes1-3 dm. long; spikelets 5- to 8-flowered; second ( or only) glume 1-2 cm. long, equalingor exceeding the remaindet of the spikelet; lemmas short-awned. Weed in lawns inn.-cen. Tex., apparently a repeated waif but not persistent, spring; nat. of Eur., nowwidely introd. in temp. N. A. 

22. SCLEROCHLOA BEAuv.

A monotypic Eurasian genus. 
1. Sclerochloa dura ( L.) Beauv. Densely tufted annual; culms very numerous, 2-8cm. long,. ascending, simple, the sheaths loose; ligule an acute hyaline scale; blades short, flat or folded, apically bluntly pointed; panicles dense, secund, ovate in outline, with a flattened zigzag axis 1-2 cm. long; the upper of the attached ascending branches 1 mm.long ( bearing only solitary spikelets), the lower again branched, with glomerules of 2 to 5 nearly sessile spikelets; each of these branches eventually abscising at the ,·uncture to themain axis, falling entire with the 1 to 5 spikelets still attached; spike ets 3-flowered( upper floret sterile), moderately laterally compressed, about 7 mm. long; rachilla remaining intact; glumes unequal, both firm medially and hyaline marginally, the first 3-to 5-nerved, the second 5- to 7-nerved, larger and not equaling the lowest lemma; lower lemma about 5 mm. long, firm and green medially, hyaline marginally, blunt and awnless, with 5 prominent nerves and often other obscure intermediate nerves, these not or only slightly converging apically, appearing to terminate severally near the distal margin. Rare in disturbed areas near roads in n.-cen. Tex. and the Edwards Plateau, spring; Eur.,now introd. and scattered over parts of the U.S. 

23. CATAPODIUM LINK

A genus of 2 species in Europe and the Mediterranean region. 
1. Catapodium rigidum ( L.) C. E. Hubb. Loosely tufted annual; culms 5-20 cm. Jong,0.6-1 mm. thick, usually shortly decumbent basally, mostly ascending; sheaths shorter thantheir intemodes; ligule a hyaline scale; blades short, Hat or usually mostly involutefalcate; panicles 2-9 cm. long, 5-19 mm. broad, of 10 to 20 ascending branches, secundon the flattened and slightly zigzag axis, each 4-17 mm. long and floriferous to the base;pedicels 1 mm. long, appressed; spikelets second on the lower side of the branches, 4-to IO-flowered, linear; florets all perfect except the terminal 1 or 2 which are staminateor rudimentary; rachilla very tardily breaking at the lower part of each node ( not the
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upper part as stated in manuals); first glume about 1 mm. long, I-nerved, acutish; second 
glume about 2 mm. long, 3-nerved, acutish; lemmas elliptic, not at all keeled, convex, 
apically acute, 5-nerved ( but all the nerves extremely obscure), marginally revolute, 
the lower ones about 2 mm. long; palea equaling lemma. Scleropoa rigida ( L.) Criseb., 
Demazeria rigida ( L.) Tutin. Local in disturbed areas, e., s.e. and n.-cen. Tex. and e. 
part of Edwards Plateau, spring; in trod. from Euras., now scattered in N. A. 

24. POA L. BLUEGRASS 

Inflorescence paniculate; spikelets 2- to several-Bowered, laterally compressed, all the 
Bowers functional except usually the terminal one reduced, in some species the flowers 
unisexual and in some the male and female flowers on separate plants ( at least in some 
populations); rachilla abscising above the glumes and at the lower part of each node; 
glumes usually shorter than first lemma, thin ( marginally often hyaline), keeled, the first 
usually I-nerved, the second 3-nerved; lemmas keeled, ovate-lanceolate, awnless, thin 
( marginally often hyaline), 5-nerved ( or often appearing only 3-nerved, one pair of 
nerves being obscure). 

A genus of about 300 species in cool and temperate regions of the world. 

1. Lowest node of panicle with a whorl of 5 to 7 branches ( 2)
1. Lowest node of panicle with 1 to 3 ( rarely 4) branches ( 3)
2( 1 ). Creeping rhizomes 1-2 mm. thick; panicles 5-13 cm. long; lowest lemma 3-4

mm. long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. P. pratensis. 
2. Rhizomes absent; panicles more than 10 cm. long; lowest lemma 2.5-3 mm. long .... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. P. sylvestris. 

3( 1 ). Lemmas merely microscopically scabrous, with no pubescence .............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. P. involuta. 

3. Lemmas pubescent at least minutely on some of the nerves ( 4)
4( 3). Culms basally long-decumbent, stoloniform or subrhizomatous, strongly com-

pressed and with 2 longitudinal keels . . . . . . . . . . . . 5. P. compressa. 
4. Culms sometimes slightly compressed but never 2-keeled ( 5)
5(4). Keel of lemma basally with a tuft of flexuous silky white hair (6)
5. Lemma not tufted (sometimes weakly so in P. annua) (9)

6( 5). Lowest lemmas 5-6 mm. long; fragile rhizomes 1-2 mm. thick .........•..... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. P. arachnifera. 

6. Lowest lemmas 3-4 mm. long; rhizomes absent ( 7)
7 ( 6). Tufted summer perennial; lemmas firm, buffy-stramineous ................. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. P. interior. 
7. Tufted spring annual; lemmas thin, greenish with white margin ( 8)
8(7). Panicles about 1 cm, thick, 5-1 5 cm. long, interrupted-spikelike ............. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. P. Bigelovii. 
8. Panicles broader, more open, 1-7 cm. long ........... 12. P. Chapmaniana. 

9(5). Nonrhizomatous plants of east, southeast and north-central Texas, rarely to 
Edwards Plateau ( 10) 

9. Rhizomatous or subrhizomatous plants of Trans-Pecos Texas and the Plains Country
( 11) 

10(9). Annual 3-30 cm. tall; lowest lemmas 3-3.5 mm. long; panicle 1-7 cm. long ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11. P. annua. 

10. Perennial 30-60 cm. tall; lowest lemmas 3.5-5 mm. long; panicle 7-20 cm. long .... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. P. autumnalis. 

11 ( 9). Lower part of the internerve area of the lemma finely pubescent ( use strong 
lens!); lower panicle branches naked in the,lower quarter to a third their length; 
Plains Country . . . . . . . . . . . . . . . . • . . . . . . . . • . . • . . . 3. P. arida. 

11. Lower part of the internerve area of the lemma glabrous; lower panicle branches
Horiferous nearly to the base; Trans-Pecos mountains ............•..........• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. P. Feooleriaoo. 
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1. Poa Fendleriana (Steud.) Vasey. MurroN-GRASS. Tufted perennial with fragile
whitish rhizomes 1-2 mm. thick and 5-15 cm. long ( these usually detached during 
collecting); culms 1-4 dm. long, mostly erect; lower sheaths white-stramineous; blades 
of midculm often equaling or exceeding the panicle, folded and marginally very narrowly 
involute or rarely partiafly flat, apically subspinulose; upper blades greatly reduced; 
panicles 2-lQ cm. long, narrowly ovoid to interrupted-spikelike, rather dense with a few 
short ascending branches floriferous nearly to the base; lowest node with 2 or 3 branches; 
pedicels about 1 mm. long; spikelets laterally compressed, 4- to 7-flowered, whitish
stramineous, the florets perfect or unisexual with male and female flowers on separate 
plants; lemmas dorsally keeled, very thin, almost hyaline, minutely appressed-pubescent 
on the lower part of the midnerve and marginal nerves, the intermediate nerves obscure, 
the internerve area glabrous even at the base; basal flexuous coma absent; lower lemmas 
4-5 mm. long, apically blunt; palea narrow, acute, nearly equaling the lemma. Rocky
slopes in Trans-Pecos mts., infrequent, spring ( rarely again in late summer-fall); most
of w. U.S. e. to N.D., S.D., Neb., Colo., N.M. and Tex.; also n. Mex.

2. Poa arachnifera Torr. TEXAS BLUEGRASS. Tufted perennial with fragile rhizomes 1-2
mm. thick and 5-20 cm. long, staminate or pistillate; aerial culms 30-75 cm. long, mostly
erect; blades rarely equaling the panicle, mostly much shorter, 2-4 mm. broad, flat or
less commonly folded; panicles 5-16 cm. long, 15-50 mm. thick, occasionally interrupted
spikelike or usually broader, ellipsoid or ovoid, usually dense; lowest node with ( 2) 3
or 4 branches floriferous nearly to the base; spikelets unisexual, nearly sessile, 5- to 9-
flowered, laterally compressed; lemmas acute, very thin, nearly hyaline, apically short
pointed, 5-nerved, dorsally keeled; lemmas of pistillate plants about 6 mm. long, the
midnerve and marginal nerves pubescent in the lower part and basally with a tuft of
flexuous silky-white hairs as long as the lemma or longer, the intemerves glabrous even
at the base; lemma of the staminate plants about 5 mm. long, the nerves glabrous and
the base with only a weakly developed short tuft. Plains Country, n.-cen. Tex. and
Edwards Plateau, parts of e. Tex. and the Trans-Pecos, occurring only on relatively
undisturbed prairies, thus now very rare and local, spring; Kan., Okla. and Tex.; introd.
elsewhere in the Gulf States.

3. Poa arida Vasey. PLAINS BLUEGRASS. Tufted perennial with rhizomes 0.6-2 mm. thick
and to 15 cm. long; aerial culms 2-6 dm. long, mostly erect; ligule a thin pointed scale; 
blades 2-3 mm. broad, usually folded and marginally very narrowly involute, rarely 
partially Hat, sharp-pointed; panicles 5-12 cm. long, very narrow or somewhat open
conical, the lower whorls of branches remote, ascending, usually naked in the lower 
one-fourth to one-third the length; lowest node usually with 2 or 3 branches; pedicels 
1-3 mm. long; spikelets only slightly laterally compressed, 4- to 8-flowered, the flowers
perfect; lemmas 3-4 mm. long, the midnerve and marginal nerves minutely pubescent in
the lower part, the intermediate nerves obscure, the intemerve areas basally finely
pubescent; tuft absent. Prairies in Plains Country, infrequent, spring; N.D. to Mont., s.
to Tex. and N.M.

4. Poa pratensis L. KENTUCKY BLUEGRASS. Tufted perennial with fragile rhizomes 1-2
mm. thick and to 2 dm. long; aerial culms 3-6 dm. long, mostly erect, slightly flattened
but not two-keeled; ligule a short usually erose scale; blades thin, 2-4 mm. broad, flat or
folded, basally not markedly broader than the top of the sheath; panicles 5-13 cm. long,
conical, usually open and with a whorl of 5 Hexuous basally naked branches at the lowest
node, the successively higher nodes with fewer branches; pedicels 0.5-1.5 mm. long;
spikelcts somewhat laterally compressed, crowded, 4- to 6-flowered; lowest lemma 3-4
mm. long, green with a broad thin whitish margin, dorsally keeled, 5-nerved, the lower
part of the midnerve and marginal nerves pubescent, the intermediate nerves and inter
nerve area glabrous, basally with a long tuft of flexuous silky hairs. Meadows and tame
pastures, n.-cen., e. and Trans-Pecos Tex., infrequent and probably not persistent, spring;
nat. of Euras., now widely introd. in moist temp. areas of N. A. and S. A.

5. Poa compressa L. CANADA BLUEGRASS. Perennial; culms basally long-decumbent,
stoloniform or subrhizomatous, strongly compressed, 1-2.5 mm. broad, with 2 longi
tudinal keels; aerial culms ascending, somewhat geniculate; lower sheaths shorter than 
tl1e intemodes; blades 3-12 cm. long, 1-3 mm. broad, fiat or folded; panicles conic
cylindric, 3-10 cm. long, open, with few short branches per whorl rather strikingly 
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ascending; pedicels 5-10 mm. long; spikelets crowded, laterally compressed, 3- to 6-
flowered; lowest lemma 2-3 mm. long, finn, green-stramineous, keeled, 5-nerved, the 
lower part of the midnerve and marginal nerves minutely pubescent, the very obscure 
intermediate nerves and internerve areas glabrous, basally with very short scant tuft of 
silky hair or this absent. Tame pastures, n.-cen. Tex. and the Rio Grande Plains, probably 
elsewhere, not persistent but repeatedly introd., spring; oat. of Eur., now widely introd. 
in Am. 

6. Poa involuta Hitchc. Tufted perennial; culms basally shortly decumbent and sub
rhizomatous or rarely stolonifonn, otherwise erect, 0.5-1 mm. thick; blades 1-2 mm. broad, 
tightly involute for most of the length, ascending; panicles open, 1-2 dm. long, 3-8 cm. 
broad, usually with 2 basally naked branches at each node; pedicels 5-10 mm. long; 
spikelets 3- to 5-flowered, laterally compressed; lowest lemmas 2.3-3.5 mm. long, green 
with broad thin white margins, 5-nerved, merely microscopically scabrous ( with no other 
pubescence); tuft absent. Grassy slopes in Chisos Mts. of the Trans-Pecos, at elev. above 
6,000 ft., summer; endemic. 

7. Poa autumnalis Ell. Tufted perennial; cuhns 3-6 elm. long, 1-2 mm. thick, erect;
blades 1-4.5 mm. broad, mostly flat; panicles open, 7-20 cm. long, 3-9 cm. broad, the 
lowest node with usually 2 long branches that are naked for two-thirds to four-fifths 
their length; spikelets 4- to 6-flowered, laterally compressed; lowest lemmas 3.5-5 mm. 
long, green, with broad thin white margins, keeled, 5-nerved, the midnerves and marginal 
nerves pubescent at least in the lower part, the intermediate nerves glabrous, the inter
nerve areas glabrous or minutely pubescent; basal tuft completely absent. Rich woods, 
e. and s.e. Tex., infrequent, spring; e. and s. U.S., n. to Pa. and Mich., w. to Ill., Ark.
and Tex.

8. Poa sylvestris Gray. Tufted perennial; culms 3-60 cm. long, 1-2 mm. thick, erect;
blades 2-5 mm. broad, flat; panicles open, 10-15 cm. or more long, conical, the lowest 
node with 5 to 7 spreading branches tl1at are naked a little more than half their lengths; 
spikelets laterally compressed, 2- to 4-flowered; lowest lemmas 2.5-3 mm. long, green 
with narrow thin white margins, keeled, 5-nerved, the midnerves and marginal nerves 
pubescent at least in the lower part, the intermediate nerves glabrous, the intemerve 
areas glabrous or minutely pubescent, the base with a long tuft of silky white flexuous 
hair. Reported to occur in e. Tex.; if present then rare in rich woods, spring; most of 
e. U.S. w. to Neb., Kan. and Okla.

9. Poa interior Rydb. Tightly tufted perennial; culms numerous, 2-5 dm. long, about
1 mm. thick, strictly erect; blades short, about 1 mm. broad, flat, erect; panicles 4-8 cm. 
long, 1-2 cm. broad, rather dense, almost spiciform, strictly erect, the lower node with 2 
( rarely 3) strictly erect basally naked branches; spikelets crowded, laterally compressed, 
2- to 4-flowered; lowest lemmas 3-4 mm. long, keeled, stramineous, firm, 5-nerved, the
midnerve and marginal nerves pubescent at least in the lower part, the intermediate
nerves very obscure, the internerve areas glabrous, the base with a weak tuft of long
flexuous silky white l}air. Reported to occur in Tex.; if present then rare at highest elev.
in the Trans-Pecos mts., summer; forested mt. slopes, Que. to B. C. and s. in the mts. to
Ariz. and N.M.

10. Poa Bigelovii Vasey & Scriba. Tufted annual; culrns 6-35 cm. long, about I mm.
thick, mostly erect ( slightly geniculate below); blades thin, 2-5 mm. broad, flat; panicles 
5-15 cm. long, about 1 cm. thick, interrupted-spicifonn or slightly looser, the lower
branches floriferous most of the length; spikelets laterally compressed, 3- to 5-flowered;
lowest lemmas 3-4 mm. long, stramineous-green with white-hyaline margins, 5-nerved,
the midnerves and lower part of marginal nerve minutely pubescent, the intermediate
nerves obscure and glabrous, the intemerve areas minutely pubescent or glabrous, basally
with a tuft of silky white flexuous hairs. Common in crevices and under shrubbery on
north-facing slopes in the Trans-Pecos, rare e. to n.-cen. Tex. ( waif), spring; Nev., Ut.,
Colo. and Okla. s. to Chih. and Coah.

11. Poa annua L. Tufted annual; culms 3-30 cm. Ion�, 0.5-1 mm. thick, mainly erect
( slightly geniculate below); blades 1.5-4 mm. broad, flat, thin; panicles 1-7 cm. long, 
conical, open, the branches spreading, the lowest node with 1 or usually 2 basally naked 
branches; spikelets laterally compressed, 3- to 6-flowered; lowest lemmas 3-3.5 mm. long, 
keeled, greenish with broad white-hyaline margins, 5-nerved, minutely pubescent on the 
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lower part of all 5 nerves, the intemerve areas glabrous, the keel basally with a few 
slightly long hairs but lacking a long 0exuous tuft. Crevices of sidewalks and flagstone 
patios, Bower-beds, lawns and rich woods, e., s.e. and n.-cen. Tex. and Edwards Plateau, 
spring; nat. of Eur., now widely established in temp. N. A. and S. A. 

12. Poa Chapmaniana Scribn. Tufted annual; culms 3-30 cm. long, 0.5-1 mm. thick,
mostly erect ( slightly geniculate below); blades 1.5-4 mm. broad, Hat, thin; panicles 
1-7 cm. long, conical, open, the branches spreading, the lowest node with 1 or usually 2
basally naked branches; spikelets laterally compressed, 3- to 5-Howered; lowest lemmas
about 3 mm. long, keeled, greenish with narrow white-hyaline margins, 3-nerved,
minutely pubescent on the 3 nerves, the keel also basally with a short tuft of silky
Hexuous hairs. Said by some authors to be merely a form of P. annua. Rare in e. and
n.-cen. Tex., spring; most of e. U.S. w, to Neb., Kan., Okla. and Tex.

25. BRIZA L. QUAKING GRASS 

A genus of 20 species in temperate North America and South America; we have only 
a single species. Another species, B. maxima L., the big quaking grass, is occasionally 
cultivated but does not persist or escape. 

I. Briza minor L. LITI'LE QUAKlNG GRASS. Annual; culms 1-4 dm. long, erect or at the
very base shortly decumbent; ligule a long hyaline scale; sheaths shorter than the inter
nodes, having an inverted V-shaped juncture to the blade; blades 5-10 mm. broad, flat; 
panicle broadly ovoid, 5-12 cm. long, about as broad, open, diffuse, with ascending
spreading branches that are twice trichotomous and naked; spikelets pendulous from the 
ultimate capillary pedicels at the periphery of the panicle, 3-5 mm. long, 6- to 8-flowered, 
broader than long, markedly tapered, only very slightly laterally compressed; glumes 2, 
very broad, spreading, 3-nerved, with broad hyaline margins; lemmas 1.5-2 mm. long, 
spreading, cymbiform, 5-nerved, marginally broadly hyaline, basally auriculate and thus 
basally overlapping each other; rachilla abscising above the glumes and at the lower part 
of each node. Infrequent in swales and in woods or open sandy soil in e. and s.e. Tex., 
spring; nat. of Eur., widely introd. in the U.S. 

26. DIARRIIENA BEAUV.

A monotypic genus. 
I. Diarrhena americnna Beauv. Perennial from short slender scaly rhizomes; aerial

culms erect, 45-130 cm. long, simple, slender; ligule a short scale; blades soft, 8-18 mm. 
broad, Hat; panicle terminal, Jong-exserted, 9-25 cm. long, mostly narrowly interrupted
spikelike or with a few weak drooping branches toward the base, few-flowered; spikelets 
appressed to the axis and branches, 3- or 4-Howered, 8-15 mm. long, glabrous, all flowers 
perfect or the pistil of the terminal one often abortive; glumes very short, much shorter 
than the lowest lemma; rachilla abscising above the ?:lumes and at the lower part of each 
lemma node; lemmas ovate, 7-10 mm. long, abruptly acuminate and apiculate, charta
ceous, 3-nerved, the nerves converging to the apex of the subulate or awnlike apex; grain 
large, beaked, at maturity forcing open the floret. Rare in deep mature beech-maple 
woods, n. part of e. Tex., summer-fall; Va. to Mich. and S.D., s. to Tenn. and Tex. 

27. LAMARCKIA MoENCH

A monotypic genus; originally spelled Lamarkia.

I. Lamarckia aurea (L.) Moench. GOLDENTOP, Densely tufted annual; culms 1-4 dm.
long; foliage soft; ligule a pointed hyaline scale; panicles erect, thickly spikelike, 2-7 cm. 
long, �-2 cm. thick, consisting of numerous short spreading secund branches ( each having 
a fascicle of 4 to 5 ( rarely 6) appressed spikelets of 2 kinds); each fascicle with one 
( rarely 2) central fertile spikelet and the rest sterile; fascicles falling entire; fertile 
spikelet short, consisting of one stalked fertile floret and one minute stalked sterile floret, 
the lemma of each with a capillary awn from just below the apex; sterile spikelets 
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elongate, linear, with numerous unawned lemmas. Rare in desert areas in the Trans-Pecos, 
spring; a Medit. species, introd. and escaped in Calif., Ariz., Tex. and n. Mex. 

28. DACTYLIS L.

A genus of 5 species indigenous to temperate Eurasia. 
1. Dactylis glomerata L. ORCHARD GRASS. Densely tufted perennial; culms geniculate,

ascending, 6-10 dm. long; ligule a lacerate hyaline scale; sheaths and blades soft, the 
blades Hat and mostly aggregated toward the base; panicles long-exserted, mostly narrow, 
erect, with few mostly ascending branches, each of which bears apically a very dense 
aggregation ( about 1 cm. thick) of secund nearly sessile fascicles of spikelets; spikelets 
few-flowered, laterally compressed; rachilla abscising at the lower part of each node; 
glumes and lemmas keeled, the keels hispid; lemmas 5-nerved, about 7 mm. long, 
narrowly lanceolate, mucronate. Rare in farm pastures and roadsides in Plains Country 
( Lubbock Co.), spring-summer; widespread in temp. areas, nat. to Euras. 

29. AGROPYRON GAERTN. WHEATGRASS 

Perennials; comers of base of blades discolored and minutely auriculate or pointed; 
inflorescences spikelike, the axis usually slightly zigzag, unbranched, remaining intact; 
spikelets several-flowered, solitary ( rarely in pairs) at each node, sessile, laterally com
pressed, turned with one side appressed to the rachis ( or to the next spikelet above when 
crowded); all florets perfect or usually the terminal 1 or 2 reduced; rachilla abscising 
above the glume and at the lower part of each node; glumes lanceolate, acute, persistent, 
roundly keeled, equal, firm, several-nerved ( the nerves obscure in some species); lemmas 
roundly keeled, 5- to 7-nerved ( nerves obscure in some species at some stages of ma
turity), firm to subindurate, lanceolate, acute or in some species awned, eventually the 
lateral margins revolute. 

A genus of about 100 or more species in temperate regions. 

1. Intemodes of spike about 1 mm. long ............... 1. A. cristatum. 
1. lntemodes longer ( 2)
2(1). Lower lemmas with outwardly-curved awns 12-20 mm. long ................ . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. A. arizonicum. 
2. Lower lemmas awnless or with awns only 1-3 mm. long ( 3)
3 ( 2). Bases of the aerial culms clumped, erect; slender rhizomes present ( but fragile

and easily detached); spikes densely flowered ( spikelets often overlapping more 
than half their lengths) ........................ 3. A. Smithii. 

3. Rhizomes very rarely developed but bases of culms always shortly decumbent; spikes
10-22 cm. long, the spikelets overlapping for less than half their lengths ( 4)

4( 3). Glumes. about 2.5 mm. broad, about two thirds as long as the spikelet at maturity 
............................................. 4. A. trachycaulum. 

4. Glumes about 2 mm. broad, about half as long as the spikelet at maturity ( or less) ..
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. A. inerrne. 

I. Agropyron cristatum ( L.) Gaertn. CRESTED WHEATGRAss. Rhizomes absent; culms 

geniculate; spikes short and very dense, the intemodes only about 1 mm. long; lemma 
with short awns. Rarely or infrequently planted in the Plains Country, persisting but not 
spreading, summer; introd. from Russ., widely but sparingly scattered in N. A. 

Very similar and to be expected also is A. desertorum (Fisch.) Schult., in which the 
plants are slightly more robust and the awns of the lemma average shorter. 

2. Agropyron arizonicum Scribn. & Sm. Culms decumbent at the base but creeping
rhizomes in the usual sense absent; spikes of ten nodding, the axis flexuous and the inter
nodes increasing in length from bottom to top ( rather than decreasing as in the other 
species); spikelets remote; lower lemma with outcurving awns 12-20 mm. long. Elymus 
arizonicus ( Scribn. & Sm.) Gould. Frequent in higher parts of mts. in the Trans-Pecos, 
summer; Calif., Nev., Ariz. to Tex. and n. Mex. 

The typical populations in Arizona have lemmas with longer awns than ours. 
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3. Agropyron Smithii Rydb. WESTERN WHEATGRASS. Fanning large colonies by means
of slender fragile easily detached rhizomes, the aerial culms erect even at the base; 
spikes strictly erect, rather dense, the spikelets overlapping usually more than half their 
lengths. Elymus Smithii ( Rydb.) Gould. Abundant ( fonnerly) in the prairies of the 
higher parts of the Plains Country, infrequent e. to n.-cen. Tex. and w. to the Trans
Pecos, late spring-summer; w. U.S. e. to 0., Ky., Tenn., Ark. and Tex. 

This species apparently tends to disappear under grazing. 
4. Agropyron trachycaulum (Link) Malte. SLENDER WHEATGRASS. Rhizomes absent

but basal parts of aerial culms shortly decumbent; spikes long and slender, the spikelets 
overlapping less than half their lengths; glwnes lance-ovate, broader than the spikelet is 
thick at maturity, prominently veined when immature, about two thirds as long or as 
long as the spikelet at maturity. Elymus trachycaulus (Link) Shinners. Reported to occur 
in the Plains Country; if present then exceedingly rare, summer; s. Can. and n. U.S. s. to 
W.Va., 0., Ind., Ill., Mo., Kan., N.M., Ariz. and Calif.

5. Agropyron inerme ( Scribn. & Sm.) Rydb. Rhizomes absent but basal parts of aerial
culms shortly decumbent; spikes long and slender, the spikelets not or only shortly 
overlapping; glumes narrowly lanceolate, about half as long as the spikelet at maturity. 
Frequent in mts. in the Trans-Pecos, summer; B. C. and n.w. U.S. s. to Nev., Ut., Colo. 
and Tex. 

Our plants are tentatively referred to by this name. 

30. ELYMUS L. WILD-RYE. 

Perennials; culms slender; minute pointed auricles present at juncture of blade and 
sheath; inflorescence a terminal spike, the axis slender with short internodes, remaining 
intact; spikelets collaterally paired at each node, each basally only slightly laterally 
compressed and with one side toward the axis but each distally ( due to contortion of 
rachilla) with 1 keel toward the axis; spikelets 2- to 6-flowered, all the flowers perfect 
except the terminal 1 or 2; glumes equal, firm to subindurate, lanceolate to subulate, 1-
to several-nerved; lemmas lanceolate, cymbiform, not keeled, eventually subindurate, 
obscurely 5-nerved, awned from the tip in most species. 

A genus of about 70 species in temperate North America and South America. 

I. Rhizomes present; awns of lemmas 0-2 mm. long ...... 1. E. triticoides. 
1. Rhizomes absent but base of culm usually decumbent; awns of lemmas 5-45 mm.

long (2) 
2 ( 1). Glwnes basally discolored, indurate, roundish in transection and diverging from 

the axis at a large angle, becoming broader and flatter toward the middle and then 
tapering to the awn ....•..•.... ....... ... . .... 4. E. virginicus. 

2. Glumes basally flat, neither discolored, indurate nor rounded, diverging at a low
angle, broadest near the base and tapering the full length to the awn ( 3) 

3( 2). Glumes basally 0.2-0.5 (-0. 7) mm. broad ........ 2. E. interruptus. 
3. Glumes basally 0.7-1.4 mm. broad ......... .... . .... 3. E. canadensis. 

1. Elymus triticoides Buckl. Perennial from creeping rhizomes; aerial culms erect, 6-12
dm. long; spikes erect, 7-20 cm. long, slender, the spikelets of successive nodes over
lapping only a sixth to a half their lengths; spikelets paired; glumes subulate, much 
shorter than the body of the lemma; lemma tapering into a mucro or awn only 1-2 mm. 
long. Reported to occur in the Plains Country and Trans-Pecos; if present exceedingly 
rare and probably not nat., spring; abundant in Pac. States, less frequent e. to the mts. 
of Mont., Wyo., Colo. and N.M. 

This species is apparently more closely related to species included in the genus 
Agropyron than it is to the other 3 species of Elymm below. 

2. Elymus interruptus Buckl. Perennial; culms basally decumbent, mostly ascending,
6-10 run. long; peduncles typically 2-3 dm. long ( that is, the length from the uppermost
culm node to the lowermost spike node); spikes 5-12 ( -15) cm. long, mostly erect, less
commonly nodding; intemodes 10-12 mm. long except the lowermost which is 15-20 mm.
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long; glumes basally 0.2-0.5 ( 0.7) mm. broad, ridge-keeled tu flat abaxially, straight an<l 
diverging at a low angle, produced into a scabrous awn, never becoming indurate; lemmas 
glabrous, with scabrous awns mostly 15-22 mm. long and bowed outward slightly. Rare or 
infrequent in creek canyons on the Edwards Plateau and in the Trans-Pecos, spring; Tex., 
Ark. and N. M. 

Some plants appear to combine characters of this species and of E. canadensis and/or 
E. virginicus, apparently as a result of past and perhaps continuing crossing.

3. Elymus canadensis L. CANADA WILD-RYE. Perennial; culms basally decumbent,
mostly ascending, 8-15 elm. long; peduncles ( at maturity of the spike!) typically 25-45 
cm. long, spikes 8-15 cm. long, nodding; spikelets usually paired or less commonly in
threes at each node; glumes basally 0.7-1.2 (-1.4) mm. broad, ridge-keeled and fairly
straight and diverging at a low angle, tapering into a slender scabrous outbowed awn,
never becoming completely indurate but remaining flexible; lemmas glabrous to pubescent,
with awns mostly 20-35 ( -45) mm. long that diverge or curve away from the axis slightly
or greatly. Incl. forms that have been called var. brachystachys ( Scribn. & Ball) Farw.,
var. robustus (Scribn. & Sm.) Mack. & Bush and var. villosus (Muhl.) Shinners (E.
villosus Muhl.). Nearly throughout the state except s. part of Rio Grande Plains, com
monest on wooded slopes near streams, spring ( less commonly summer); nearly through
out temp. N. A. ( except Ala., Ga., Fla. and S.C. ).

This species is somewhat variable and grades into both E. virginicus and E. interruptus. 
4. Elymus virginicus L. Perennial; culms basally erect or very shortly decumbent,

mostly erect, 6-12 dm. long, peduncles ( at maturity of the spike!) 7-30 cm. long; spikes 
3-12 cm. long, mostly erect or at least ascending; spikelets paired; glumes linear-elliptic,
at the very base discolored, tending to be terete in transection, strongly indurate and
diverging at a large angle from the axis but upward broader, Hatter and less thoroughly
indurate, 1.2-2.2 mm. broad near the middle and becoming more erect, tapered upward
to a straightish ascending or sli�tly divergent awn 5-25 mm. long. Incl. forms that have
been called var. australis ( Scribn. & Ball) Hitchc., var. glabri-florus (Vasey) Bush and
var. intermedius (Vasey) Bush. Frequent in e., s.e. and n.-cen. Tex., less abundant in
n. parts of Rio Grande Plains, Edwards Plateau and Plains Country, spring-summer; e.
U. S. w. to Wash., Ida., Ut. and n. N.M., rare to n. Ariz.

This species is highly variable. Many plants referred here show some characters of 
E. canadensis, with which this species undoubtedly intergrades.

31. HORDEUM L. BARLEY 

Tufted annuals ( 1 species a weak perennial) ; inflorescences dense tem1inal spikes; 
rachis abscising at the lower part of each node except in H. vulgare; spikelets in threes 
at each node, the central one largest, the lateral ones reduced except in H. vulgare and 
H. leporinum and pedicellate except in H. vulgare and some specimens of H. pusillum,
I-flowered; lemma contorted so that its back is abaxial; rachilla produced beyond the
lemma node as a point; glumes setaceous, produced into awns; lemmas cymbiform or
flatter, not keeled, obscurely 5-nerved, tapering into an awn.

A genus of about 20 species of temperate regions. 

I. All 3 spikelets at each node sessile and perfect; axis of spike remaining intact; lemmas
4-6 mm. broad across the dorsum .•. .... ... .....• 4. H. vulgare. 

1. Lateral spikelets shortly pedicelled, staminate or rudimentary; axis of spike abscising
at the lower part of each node ( 2) 

2 ( 1). Lemmas of lateral spikelets longer than those of the central spike let . ..... .... . 
. . . . • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. H. leporinum. 

2. Lemmas of lateral spikelets reduced ( 3)
3(2). Awns of glumes and lemmas 5-15 mm. long . ..... 2. H. pusillum. 
3. Awns of glumes and lemmas 25-60 mm. long . .. . ..... 1. H. ;ubatum. 

1. Hordeum juhatum L. FOXTAIL BARLEY. Short-lived perennial or often behaving as
a spring annual; culms basally decumbent, mostly ascending, 30-65 cm. long; spikes 2-11 
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cm. long ( not including awns) and about 1 cm. thick ( not including awns), nodding,
dense, the rachis abscising at the lower part of each node; spikelets in threes at each
node, the lateral ones pedicelled and with slightly smaller lemmas than the central one
and merely staminate; awns of the various glumes and lemmas not curved at maturity,
25-60 mm. long. Infrequent weed in Plains Country and Trans-Pecos, spring; w. U.S. e.
to Plains States and as a weed e. to N. E.

2. Hordeum pusillum Nutt. LITTLE BARLEY, Annual; culms 1-4 dm. long, geniculate
in the lower part, mostly ascending; spikes 2-9 cm. long, 7-8 mm. thick, dense, the rachis 
eventually abscising at the lower part of each node; size-reduction and degree of pedicel
lation of lateral spikelets only slight; awns of lemmas (etc.) only 5-15 mm. long, ascend
ing. Abundant weed in n.-cen. Tex. and the Plains Country, less abundant in e., s.e. and 
Trans-Pecos Tex. and the Rio Grande Plains, spring; nearly all states except N. E. 

3. Hordeum leporinum Link. Tufted annual; culms 12-60 cm. long, geniculate in
lower part, mostly ascending; spikes 3-10 cm. long, 10-15 mm. thick, dense, the axis 
eventually abscising at the lower part of each node; lemmas of pedicellate lateral spikelets 
nearly half again as big as those of the fertile sessile central spikelet; awns of lemmas 
(etc.) 10-35 mm. long, ascending. Infrequent weed in the Plains Country, Edwards 
Plateau and Trans-Pecos, spring; nat. of Eur., now widespread in scattered parts of N. A. 

4. Hordeum vulgare L. BARLEY. Annual; culms 5-10 dm. long, mostly ascending;
pointed auricles conspicuous at juncture of blade and sheath; spikes 5-10 cm. long ( not 
including awns) and about 1 cm. thick, dense, the axis remaining intact; all 3 spikelets 
at each node sessile and fertile, nearly equal in size; bodies of the lemmas broadly ovate, 
eventually indurate, passing into stifBy ascending stout awns 8-15 cm. long. A few plants 
have been collected at scattered points as waifs near barley fields, not persistent; introd. 
from the Old World. 

32. TRITICUM L.

A genus of about 20 species in Eurasia and the Mediterranean region. 
I. Triticum aestivum L. WHEAT. Tufted annual; culms 3-10 dm. long, usually shortly

decumbent basally; sheaths loose; blade with minute pointed auricles at the lower corners; 
inflorescence a terminal erect dense spike 5-12 cm. long, about 1 cm. thick; axis un
branched, slender, with internodes 2-4 mm. long, remaining intact; spikelets solitary at 
each node, 2-ranked, laterally compressed with 1 side appressed to the axis, eventually 
indurate, 2- to 5-Bowered ( only the lower 2 or 3 Bowers perfect}; glumes broadly ovate, 
equal, keeled, 3-nerved, in some varieties awned; lemma keeled, lopsided, acute or in 
some varieties awned. Wheat occurs as a waif along roads in wheat-growing areas but 
apparently does not persist, spring; introd. from the Old World. 

33. SITANION RAF.10 SQUIRREL-TAIL 

A genus of 4 species in temperate western North America, very weakly distinguished 
from Elymus; we have one species. 

1. Sitanion longifolium J. G. Sm. Tufted short-lived perennial; culms 1-5 dm. long,
ascending; minute pointed auricles present at the juncture of the sheath and blade; blades 
slender, Bat or loosely involute, ascending; inflorescence a spike 3-9 cm. long ( excluding 
awns}, about 1 cm. thick ( excluding awns), the rachis slightly flexuous, eventually 
abscising at the lower part of each node; spikelets paired at each node, 2- or 3-Bowered, 
the upper florets reduced; glumes about 0.5 mm. broad basally, each slightly tapered 
upward into a long outcurved awn; lemmas cymbiform, not or obscurely keeled, at 
length the margins strongly revolute, obscurely 5-nerved, tapered upward into a scabrous 
eventually outcurved awn 2-10 cm. long. Abundant in disturbed areas in the Trans-Pecos 
and Plains Country, less frequent e. to Edwards Plateau, spring-summer; w. U. S. e. to 
S. D., Neb., Kan., Okla. and Tex. s. to Mex.

111 Adapted from F. Douglas Wilson in Brittonia 15: 303-323. 1963. 



Gramineae (Grass Family) 139 

34. SECALE L.

A genus of 4 species in Eurasia and Africa. 
1. Secale cereale L. RYE. Tufted annual; culms 5-10 dm. long, erect; blades not notice

ably auricled basally; inflorescence a terminal dense spike 5-12 cm. long and about I cm. 
thick; axis unbranched, with slender intemodes 2-4 mm. long, remaining intact; spikelets 
solitary at each node, 2-ranked, laterally compressed, with 1 side appressed to the axis, 
eventually chartaceous, usually 2-flowered ( both flowers perfect); glumes equal, keeled, 
narrowly lanceolate with a subulate awnlike tip and only a solitary median nerve; lemma 
lance-ovate, keeled, 5-nerved, shortly and finely pectinate-ciliate at the exposed margins, 
with a scabrous awn 5-60 mm. long. A waif along roadsides and in disturbed areas, 
especially near rye fields, not persistent, spring; introd. from the Old World. 

35. AEGILOPS L.

A genus of 25 species in western Asia. 
1. Aegilops cylindrica Host. GoATGRAss. Tufted annual; culms 3-5 dm. long, erect;

blades with minute pointed auricles at the lower comers; inflorescence a terminal rigidly 
erect dense nearly cylindrical spike 5-10 cm. long ( not including awns) and about 3 mm. 
thick; axis unbranched, with thick sculptured intemodes 7-10 mm. long, each with a 
niche to accommodate the spikelet of the subtending node, the axis eventually abscising 
at the lower part of each node; spikelets solitary at each node, fitting in the niche of the 
internode, only very slightly laterally compressed ( one side being exposed), eventually 
subcoriaceous, 2- to 5-flowered ( upper florets reduced); glumes lanceolate, equal, keeled, 
several-nerved, those of the uppermost spikelets awned; lemmas several-nerved, keeled, 
lopsided, acute or those of the uppermost spikelets with scabrous awns 3-6 cm. long. 
Roadsides and other disturbed areas, n.-cen. Tex. and the Plains Country, spring-early 
summer; introd. from Euras., now rather widespread in N. A. 

36. K-OELERIA PERS.

Tufted annuals or perennials; inflorescence a terminal erect dense or interrupted 
spiciform panicle; spikelets sessile, laterally compressed, 3- to 6-flowered, the terminal 
1 or 2 flowers reduced, the lower ones perfect; rachilla abscising above the glumes and 
at the lower part of each node, extending beyond the uppermost lem,ma node as a bristle; 
glumes persistent, the first slightly shorter and much narrower than the second, I-nerved; 
second glume obscurely 3-nerved, nearly equaling the lowermost lemma in length, with 
broad thin margins; lemmas ovate, very obscurely 5-nerved, awnless or short-awned from 
the apex, with broad subhyaline margins. 

About 55 species in temperate regions in the world. 
I. Perennial of grassy uplands; spikelets merely scaberulous, not pubescent ... ..... . 

. . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . . 1. K. pyramidata.
I. Annual of disturbed areas near the coast; spikelets with some pubescence ( use lens)

............................................. 2. K. Gerardi. 

I. Koeleria pyramidata (Lam.) Beauv. JuNEGRASS. Tufted perennial; culms 25-60 cm.
long, erect; leaves mostly clustered at the base of the tuft; panicle 5-15 cm. long, 6-20 
mm. thick, often tapered above; spikelets mostly 2- to 4-flowered, nearly glabrous or
merely minutely scaberulous; second glumes and lowest lemmas 3-6 mm. long, the
lemmas acute but rarely awned. K. macrantha ( Ledeb.) Spreng., K. gracilis Pers., K.

cristata Pers. ( Persoon's names are illegit.) Infrequent in grassland at considerable elev.
in the Trans-Pecos, rare in grasslands in the Plains Country and n.-cen. Tex., summer;
widespread in temp. areas of the N. Remis.

2. Koeleria Gerardi ( Vill.) Shinners. Tufted annual; culms 8-30 cm. long, slightly
geniculate and somewhat branched in the lower part, mostly simple and erect; panicle 
2-7 cm. long, 5-8 mm. thick, slightly tapered above; spikelets mostly 4- to 6-flowered,
with some pubescence on the glume and lemmas; second glumes and lowest lemmas 2.5-3
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mm. long, the lemmas shortly awned from the bifid apex. K. plil.eoides (Vil!.) Pers. ( an 
illegit. name), Lophochloa cristata ( L.) Hy lander. Rare waif in coastal areas near
Galveston, probably not persistent, spring; nat. of Eur., introd. in various temp. areas.

37. SPHENOPHOLIS ScruBN. WEDGEGRASS 

Soft tufted perennials; culms ascending; inflorescence a terminal panicle with much
branched main branches, these usually appressed or at least ascending; pedicels abscising 
jmt below the spikelets; spikelets slightly laterally compressed, 2- or 3-flowered, all 
flowers pedect (?); rachilla extended beyond the last lemmas as a bristle; first glume 
linear-6liform, green; second glume usually slightly exceeding the first in length, broadly 
obovate, truncate to slightly acute apically, marginally broadly hyaline or at least thin, 
medially green and obscurely 3- to 5-nerved, the median nervate portion in some species 
coriaceous or even thickly verrucose and scabrous along the veins, clasping the second 
lemma; first lemma lanceolate, thin-chartaceous or marginally hyaline, shiny, in almost 
all species perfectly glabrous; second lemma shorter than the first, similar in texture 
but in several species scabrous ( at least toward the tip), often cellulose under high 
magnification; paleae hyaline, as long as the lemmas, shiny. 

A North American genus of about a dozen species. 

1. Lowest lemma 3.5-3.8 mm. long ................... 1. S. longi/lora. 
1. Lowest lemma 1.9-3.3 mm. long ( 2)
2(1). Leaves crowded toward the base of the plant; blades only 1-2 mm. broad,

loosely involute ............................... 3. S. filiformis. 
2. Leaves broader, mostly flat ( 3)
3 ( 2). Panicle very open and relatively few-flowered, 10-50 mm. broad, a I-cm.

transection near the middle enclosing 8 to 15 spikelets; first glume 2.2-3 mm. 
long ..... ................................... 2. S. nitida. 

3. Panicle somewhat open to dense, 5-20 mm. broad, a 1-cm. transection near the middle
enclosing 15 to 75 spikelets; first glume 1.3-2.4 mm. long ( 4) 

4(3). Lowest lemma 2.7-3.2 mm. long; a I-cm. transection near the middle of the 
panicle enclosing 15 to 30 spikelets .............. 4. S. interm.edia. 

4. Lowest lemma 1.9-2.7 mm. long; a 1-cm. transection near the middle of the panicle
enclosing ( 20-) 30 to 75 spikelets, the panicle so dense as to be nearly spikelike . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. S. obtusata. 

1. Sphenopholis longiffora (Vasey) Hitchc. Perennial; culms 50-75 cm. long, basally
about 2 mm. thick, shortly decumbent, geniculate at the lowest nodes, mostly erect; blades 
8-18 cm. long, 3-8 mm. broad, flat; panicles 15-20 cm. long, 15-25 mm. thick, rather
open, the pedicels flexuous and 2-4 mm. long, a 1-cm. transection near the middle
enclosing about 15 to 30 spikelets; spikelets mostly widely gaping, entirely glabrous
and shining, remaining soft even at maturity; first glume 3-3.5 mm. long; second glume
3.2-3.5 mm. long, blunt or very slightly pointed; lowest lemma 3.5-3.8 mm. long. S.
obtusata var. major Gray. Infrequent or rare in streamside forests on sandy soil in e. and
s.e. Tex., spring; also Ark. and probably La.

2. Sphcnopholis nitida ( Biehler) Scribn. Perennial; culms 35-65 cm. long, basaliy
about 1.5 mm. thick and very shortly decumbent, mostly erect; leaves mostly aggregated 
toward the base; sheaths usually softly and minutely pubescent; blades 2-4 mm. broad, 
flat; panicles 9-21 cm. long, 1-5 cm. broad, very open, the pedicels flexuous and 1-2 mm. 
long , a I-cm. transection near the middle enclosing about 8 to 15 spikelets; spikelets 
gaping, shining; glurnes mostly quite smooth and thin, the first 2.2-3 mm. long, the second 
blunt and 2.5-3.2 mm. long; lowest lemma becoming chartaceous, microscopically postu
late-roughened, 2.6-3.3 mm. long; second lemma rougher than the first, toward the apex 
the pustules_ ":ith microscop�c antrorse-appressed_ hairs. Infrequent to rare in deep forests 
on sandy 1m1l m e. Tex., sprm�; e. U.S. w. to Mich., Mo., Ark. and Tex. 

3. Sphenopholis fitiformis ( Chapm.) Hitchc. Perennial; culms 20-55 cm. long, erect,
about 1 mm. thick basally; leaves crowded at the very base of the plant, with only I or 
2 of them along the main length of the culm; blades 1-2 mm. broad, mostly involute, 
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stiflly ascending; panicles 5-15 cm. long, 5-10 ( -20) mm. broa<l, the pediccls 0.2-0.5 
( -1) mm. long, a 1-cm. transection near the middle of the paniclc enclosing about 6 to
13 spikelets; spikelets gaping, shining; glumes smooth, the first 1.5-2.3 mm. long, the
second blunt and 1.8-2.5 mm. long; lowest lemma becoming very thin-chartaceous, micro
scopically smooth or pustulate-cellulose, 2.2-2.6 mm. long, mostly minutely pustulate
roughened, toward the apex with microscopic antrorse-appressed hairs. Infrequent to rare
in pine woods on sandy soil in e. and s.e. Tex., spring; Coastal States, Va. to Tex.; also
Ark. and Tenn.

4. Sphenopholis intermedia (Rydb.) Rydb. Perennial; culms leafy, 3-10 dm. long,
basally 1-2 mm. thick, very shortly decumbent basally, slightly geniculate at the lower 
nodes, mostly erect; blades 2-7 mm. broad, flat; panicles 8-20 cm. long, 1-2 cm. thick, 
with pedicels 0.5-2 mm. long, fairly open, a 1-cm. transection near the middle enclosing 
about 15 to 30 spikelets; spikelets only narrowly gaping, shining; first glume 1.7-2.4 mm. 
long; second glume subacute to acute, neither verrucose nor chartaceous medially but 
only firm and subchartaceous, 2.3-3 mm. long; lowest lemma smooth or miscroscopically 
cellulose-pustulate, 2.7-3.2 mm. long. Reported to occur in extreme e. Tex.; if present 
rare on heavily wooded moist banks, spring; most of U.S. 

5. Sphenopholis ohtusata ( Micbx.) Scribn. PRAIBIE WEDCESCALE. Perennial; culms
leafy, 1-10 dm. long, basally 1-2.5 mm. thick, shortly decumbent, geniculate at the lower 
nodes, mostly ascending or erect; blades 3-12 mm. broad, flat; panicle dense, usually 
interrupted-spiciform or slightly more open, 3-18 cm. long, 5-20 mm. board, with 
pedicels about 0.5 mm. long, a 1-cm. transection through the middle enclosing about ( 20) 
30 to 75 spikelets; spikelets rarely gaping, usually yellowish; first glume 1.3-2.3 mm. 
long; second glume very blunt, almost cucullate, with a distinct line separating the 
chartaceous to subcoriaceous convex median portion from the flat thin margins, 1.7-2.4 
mm. long; lowest lemma usually microscopically cellulose-pustulate or scaberulous toward
the apex, 1.9-2.7 mm. long; second lemma often more scabrous than the first. Essentially
all parts of the state, in moist swales, spring; s. Can. and nearly all of U. S. and higher
parts of Mex.

38. TRISETUM PERS.

A genus of 75 species on temperate regions. 
1. Trisetum interruptum Buckl. Tufted annual; culms 7-60 cm. long, erect, simple;

blades mostly rather short, subensiform to erect, mostly Hat basally, folded above; 
panicle interrupted-spikelike, 2-15 cm. long, 3-15 mm. thick, tapered toward the tip, with 
numerous very short branches, the spikelets at each node often paired with one nearly 
sessile and one short-pedicelled, each pedicel eventually abscising just below the glumes 
( this occurring in nature usually after the abscission at the nodes of the spikelet); spike
lets about 5 mm. long ( not including the awn), slightly laterally compressed, 2- to 3-
flowered, the upper (third) floret often rudimentary; rachilla abscising at the lower part of 
each node, pubescent and prolonged as a point above the uppermost lemma-node; 
glumes subequal, ·about equaling the lowest lemma, the first narrower than the second 
and obscurely 3-nerved, the second 5-nerved, both with a firm green median portion and 
thin pale margins; lemmas obscurely 5-nerved, minutely pustulate-cellular to pustulate
scabrous, apically bind ( the teeth acute) and bearing on the back shortly below the 
notch a geniculate awn 4-8 mm. long. Infrequent nearly throughout the state except in 
extreme e. parts of e. and s.e. Tex. and extreme s. part of Rio Grande Plains, spring; 
Ariz., Colo., N. M. and Tex. 

39. AlRA L.

A genus of about 12 species in temperate regions; some widely scattered as weeds. 
I. Aira elegans Gaud. Tufted annual; culms 10-35 cm. long, slender, simple, erect;

blades very narrow, usually involute-filiform, erect; panicles much-branched, very open 
and diffuse, ovoid, 5�10 cm. long, 3-10 cm. broad; spikelets 2-2.5 mm. long, 2-flowered, 
both flowers perfect, the lemma eventually abscising at the lower parts of both nodes; 
glumes subequal, ovate, acute, hyaline, apparently each with a single median nerve, 
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slightly surpassing the bodies of the lemma; lemmas minutely pustulate-scaberulous in 
the small median-basal green-membranous areas, marginally broadly white-hyaline, bifid, 
the lower one essentially awnless, the second one bearing from near the middle of the 
back a geniculate awn barely exserted from the spikelet. Infrequent in e. Tex., spring; 
Coastal States, Md. to Tex.; also Ark., Calif. and Ore. 

40. AVENAL.

A genus of about 70 species in temperate regions of the Old World. 
1. Avena fatua L. OATS. Tufted annual; culms 40-75 cm. long, often geniculate at

some lower nodes, mostly ascending; panicles open and diffuse, 15-25 cm. long, 3-10 cm. 
broad, few-flowered, the capillary branches weak and sharply flexuous; spikelets slightly 
laterally compressed, with 2 perfect florets and in some plants a third rudimentary one; 
rachilla pubescent, abscising just below the lowest lemma node but usually not or only 
tardily at second lemma node; glumes 2-3 cm. long, surpassing the bodies of the lemmas, 
broadly lanceolate, attenuate, acute, cymbiform { not keeled), white-membranous, with 
7 to 9 green nerves terminating severally near the distal margin; lemmas firm to indurate, 
lanceolate, 5- to 9-nerved, bifid, the lateral margins revolute, bearing from near the 
middle of the back either a short relatively straight awn or a very long genicu)ate darkly
pigmented one. Disturbed areas in e., s.e. and n.-ceo. Tex. and the Edwards Plateau, 
locally abundant, spring; nat. to Eur., now widely introd. 

The so-called wild oats { var. fatua) has long awns; the usual cultivated plant [subsp. 
sativa {L.). Thell.] has short awns, hairy lemmas and usually lacks the rudimentary 
third floret. 

41. AGROSTIS L. BENTGRASS 

Blades flat; inflorescences paniculate; spikelets one-flowered, very slightly laterally 
compressed; zone of abscission between the glumes and the lemma ( in A semiverticillata 
a zone of abscission also in the pedicel below the glumes); lemma shorter than the 
glumes, awned or awnless. 

A genus of 150 to 200 species, chiefly in the North Temperate Zone. 

1. Lemma awned (2)
1. Lemma not awned ( 3)
2( 1 }. Glumes 3-4 mm. long ......................... 1. A. avenacea. 
2. Glumes 1.2-2.2 mm. long ............. ............ 2. A. Elliottiana. 

3( 1}. Longest glume shorter than 2 mm. ( 4) 
3. Longest glume longer than 2 mm. ( 5)
4( 3). Panicle very dense with short scabrous branchlets that are many-flowered nearly

to the base; stolons present ..................... 9. A. semiverticillata. 
4. Panicle very diffuse; branchlets long and naked most of their length, the spike-

lets crowded toward the tips; stolons absent ....... 3. A. hyemalis. 

5( 3). Tufted perennials without rhizomes or stolons; panicles open and diffuse, the 
branches mostly naked ( 6} 

5. Perennials with stolons or rhizomes or the lower internodes reclining and sub
rhizomatous; panicles sometimes open but not diffuse, the branches bearing flowers 
for at least half their length ( 7) 

6(5). Panicle at maturity irregularly rounded, the main branches branched above the 
middle, the pedicels short, the spikelets crowded and appressed near the 
ends of the branches .............. ............ 4. A. scabra. 

6. Panicles at maturity subpyramidal, the main branches branched near the middle or
slightly above, the ultimate pedicellary branchlets divaricate, the spikelets not 
crowded; plants of east Texas, flowering mainly in October ................ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. A. perennans. 
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7 ( 5 ). Panicles more than 2 5  mm. broad, the branches spreading; rhizomes present, 2-3 
mm. thick ................................... 6. A. stolonifera. 

1. Panicles less than 2 5  mm. broad, the branches ascending or appressed; rhizomes
absent but stolons often present ( 8 )

8 ( 7). Palea present; plants of southeast Texas, near the coast ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. A. palustris. 

8. Palea absent; plants of Trans-Pecos mountains ....... 8. A. exarata. 

I. Agrostis avenacea J. F. Gmel. Tufted perennial; culms 2-6 dm. long, 1-2 mm. thick,
erect or the lowest intemodes reclining, leafy; ligule a scale 2-5 mm. long; blades 5-1 5 cm. 
long, 1-2.5 mm. broad, flat; panicle 1 5-30 cm. long, diffuse, open; glumes 3-4 mm. long; 
lemma and palea 0.5-2 mm. long, the former minutely pubescent, with a mid-dorsal 
once-geniculate awn 3-5 mm. long. Collected May, 1 90 2  at Kent, Culberson Co. in the 
Trans-Pecos as a waif near the railroad, probably no longer a member of our Bora; 
introd. in scattered parts of the U.S.; Pac. Is. 

2. Agrostis Elliottiana Schult. Annual; culm 1- 3 ( -4 ) dm. long, 0.3-1 mm. thick,
erect, leafy; ligule a scale 1.5-3 mm. long; blades 2-6 cm. long, about 1 mm. broad, Bat; 
panicle 6-2 2 cm. long, very open and diffuse at maturity, the branches capillary, mostly 
naked; spikelets crowded toward the ends of the branchlets; glumes 1.2-2.2 mm. long; 
lemma 1.1-2 mm. long, usually bearing dorsally just below the tip a fragile Bexuous curly 
white awn 4-8 mm. long; palea absent. Sandy soils, fields, roadsides and other openings 
in forested areas in e. Tex. and the granitic flatrocks of Llano and Burnet cos. in cen. 
Tex., locally abundant, Mar.-Apr.; s.e. U.S. n.e. to Me., s.w. to Tex.; also Yue. 

3. Agrostis hyemalis (Walt.) B.S.P. SPRING BENTGRASs. Tufted perennial; culms 1-6
dm. long, 0.5-1 mm. thick, leafy, erect or the lowermost internodes reclining; ligule a 
thin scale 1-4 mm. long; blades 3-9 cm. long, 1-2 mm. broad, flat; panicle 5-30 cm. long, 
at least half as broad at maturity, open and very diffuse, the long branches capillary and 
mostly naked, branched in the outer third; spikelets crowded at the ends of the branch
lets, appressed; glumes 1.5-2.1 mm. long, subequal; lemma 1-1.3 ( -1.5 ) mm. long, awn
less; palea absent. Usually moist sandy soil, roadsides and other open places in most 
of Tex. except w. Plains Country, scattered, Mar.-May, rarely to June; e. U.S. w. to Kan., 
Okla. and Tex. 

4. Agrostis scabra Willd. Similar to A. hyemalis but the glumes 2-2.6 mm. long, some
of them on any plant at least 2.2 mm. long; lemma 1.3-1.6 mm. long, rarely as short 
as 1.2 mm.; palea absent. A. hyemalis var. tenuis ( Tuckerm.) Cl. Moist soil, openings in 
forests, at elev. of 6,000-8, 300 ft. in the Trans-Pecos mts. where probably nat., also 
scattered in other parts of the state ( Dallas, Hardin and Harris cos., etc.) where introd., 
July-Sept. in the mts., Apr.-May elsewhere; most of cool temp. N. A. 

5. Agrostis perennans (Walt.) Tuckerm. AUTUMN' BENTGRAss. Tufted perennial; culms
2 5-100 cm. long, 0.5-2.5 mm. thick, leafy, erect or the lowest internodes reclining; ligule 

a scale 1-3 mm. long; blades 5-2 2 cm. long, 1-6 mm. broad, Bat; panicle 1-3 dm. long, 
about half as broad, often subpyramidal, very diffuse, open, some of the main branches 
branched near the middle or slightly above, the pedicellary branchlets appressed or often 
more divaricate; glurnes 2-3.2 mm. long; lemma shorter, awnless ( in ours, elsewhere 
rarely awned'); palea absent. Moist sandy soils along streams in e. Tex., infrequent, Oct.; 
Que. and e. U. S. w. to Neb., Kan., Okla. and Tex.; also Mex. 

6. Agrostis stolonifera L. REDTOP DENTGRAss. Perennial from rhizomes 2-3 mm. thick;
aerial culms 3 5-100 cm. long, 1.5-2.5 mm. thick, the lower internodes usually decumbent, 
leafy; ligule a thin scale 4-8 mm. long; blades 6-20 cm. long, 3-8 mm. broad, flat; panicle 
1 2-2 5 cm. long, less than half as broad, the branches spreading; glurnes equal, 2-3 mm. 
long, gaping; lemma nearly as long as the glumes, not awned; palea about two thirds 
as long as lemma. Often called A. alba L. but that name pertains to a species of Poa.

A. gigantea Roth. Wet meadows and stream banks, e. and n.-cen. Tex., the Plains Country
and Trans-Pecos mts., scattered, mostly in tame pastures, summer; widespread in temp.
N. A., introd. from Euras.

1. Agrostis palustris Huds. CREEPING BENTGRASS. Perennial; culms decumbent, often
long-stoloniferous, the aerial ones erect, 3-5 dm. long, 1-2 mm. thick, leafy; ligule a thin 
scale 2-4 mm. long; blades 4-10 cm. long, 1-3.5 mm. broad, flat; panides 5-1 5 cm. long, 
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1-2 cm. thick, the short branches ascending; glumes 2-3 mm. long; lemma about two
thirds as long as the glumes, not awned; palea about two thirds as long as the lemma.
Fresh-water shores, s.e. Tex., scattered or rare, summer; widely introd. in temp. N. A.
from Euras.

8. Agrostis exarata Trin. SPIKE BENTGR"-SS. Tufted perennial; culms 3-9 dm. long, 1-2
mm. thick ( in ours; more robust elsewhere ), leafy, mostly erect or the lower intern odes
reclining and substoloniferous; ligule a scale 3-5 mm. long; blades 4-20 cm. long, 2-8 mm. 
broad, flat; panicle 1-3 dm. long, 10-25 mm. thick, rather lax and often somewhat 
interrupted toward the base, the branches many-flowered, appressed; glumes 2.5-3 mm. 
long, narrowly acuminate; lemma 1.7-2.3 mm. long, not awned ( in ours; elsewhere 
apically awned ); palea absent. Wet places at high elev. in Trans-Pecos mts., rare, late 
summer; w. Can. and w. U. S. {including Alas.), e. to S. D., Neb. and in the mts. 
to w. Mex. 

9. Agrostis semiverticillata ( Forsk.) Christ. WATER BENTGRASS. Stoloniferous perennial
freely rooting at the nodes; aerial culms 2-5 dm. long, 1-2 mm. thick, leafy; ligule a thin 
scale 2-7 mm. long; blades 4-14 cm. Ion�, 2-7 mm. broad, flat; panicle 3-10 cm. long, 
1-3 cm. thick, ellipsoidal, very dense; swollen zone of abscission present on the scabrous
pedicellary branchlets below the spikelel�; glumes 1.3-2 mm. long, scabrous; lemma
about 1 mm. long or shorter, truncate; palea narrow, as long as lemma. Polypogon
semiverticillatus ( Forsk.) Rylander. At the edges of streams in calcareous mud, n.-cen.
Tex., Edwards Plateau, Plains Country and Trans-Pecos, locally abundant, Apr.-June and
continuing now and then into Nov.; wanner parts of the world, in N. A. n. to Wash.,
Nev .• Ut., Colo., and Tex., introd. from the Old World.

42. POLYPOGON DEsF.

Lower internodes reclining on mud, the nodes with adventitious roots; panicles dense; 
zone of abscission below the glumes; glumes nearly equal, both persistent, awned, united 
at the very base, scabrous or pubescent; lemma much shorter than glumes, involute, ellip
soidal, with a dorsal readily deciduous awn; palea membranous, enclosed by the lemma. 

A genus of about 15 species in warm regions of the world. 
1. Awns of glumes more than 4 mm. long ............. I. P. monspeliensis. 
1. Awns of glumes less than 4 mm. long ............... 2. P. interruptus. 

1. Polypogon monspeliensis ( L.) Desf. RABBITFOOT GRASS. Annual; culms often root
ing at the lower nodes or less commonly totally erect, 1-7 dm. long, 1-3 mm. thick; ligule 
a scale 3-10 mm. long; blades 4-16 cm. Ion�, 2.5-11 mm. broad, flat; panicle 2-15 cm. 
long, 1-2 cm. thick, either narrow and spilcelike or broader and ellipsoidal and somewhat 
interrupted, stramineous at maturity; glumes 2 mm. long, apicalJy notched and in the 
notch each bearing an awn 5-9 mm. long; lemma less than 1 mm. long, with a deciduous 
awn less than 1 mm. long. Moist soil near fresh water, all parts of the state except the 
Rio Grande Plains, scattered and local, Mar.-July; Eur., introd. and now widespread in 
temp. N. A.; of local forage value. 

2. Polypogon interruptus H.B.K. Perennial; culms rooting at the lower nodes, 2-10 dm.
long, 1-4 mm. thick; ligule a scale 4-10 mm. long; blades 4-22 cm. long, 2-12 mm. broad; 
panicle 3-20 cm. long, 1-5 cm. thick, occasionally narrowed and somewhat spilcelike but 
usually broad, interrupted, with whorled branches 1-5 cm. long; glumes 2 mm. long, 
apically entire, each bearing an awn about 2 mm. long; lemma a little longer than l mm. 
with a deciduous awn 2-3 mm. long. Calcareous mud on Edwards Plateau, rare ( known 
only from Val Verde Co.), Apr.; widespread in temp. N. A. and S. A., n. to B. C. and Neb. 

43. CINNA L. WooDREED 

A genus of 4 species in Eurasia, North America and South America; we have 
one species. 

1. Cinnn nrundinncea L. STOUT woonnEED. Clumped perennial with short thick
rhizomes; aerial culms erect, 7-15 dm. taU, 2-5 mm. thick, leafy; ligule a stramineous 



Gramineae (Grass Family) 145 

scale 2-3 mm. long centrally and with long auricles laterally; blades 15-37 cm. long, 7-14 
mm. broad near the middle, tapering to both ends, flat; panicles 15-32 cm. long, ellip
soidal, the numerous branches ascending or rarely spreading, densely-flowered; zone of
abscission just below the glumes; spikeletc; one-flowered, faUiI'lg as a unit, strongly
laterally compressed, with keeled scales; first glurne 4-4.5 mm. long; second glume 5-5.5
mm. long; lemma 5.5-6 mm. long, bearing dorsally just below the tip a minute awn
equaling the tip of the lemma ( use lens). Moist usually sandy soil, floodplains and
stream banks in forests of e. Tex., infrequent, Aug.-Sept.; all of e. U. S. w. to S. D.,
Neb., Kan., Okla. and Tex.

44. LIMNODEA L. H. DEWEY

A monotypic genus. 
I. Limnodca arkansana (Nutt.) L. H. Dewey. Annual; lowermost intemqdes often

prostrate; otherwise culms erect, not or rarely branched, 15-60 cm. long, 0.5-2 mm. 
thick; ligule a scale about 1 mm. long; blades 2-12 cm. long, 1.5-8 mm. broad, flat; 
panicles 4-20 cm. long, often weak and slightly nodding, usually about 1 cm. thick and 
dense, less commonly the branches weak and lax and panicles broader and more diffuse, 
branches 5-50 mm. long, naked in the lower part; spikelets I-flowered, deciduous as a 
unit by an abscission layer just below the glumes; glumes firm or almost indurate, 3-4 
mm. long, lanceolate, involute, acute, scabrous or hirsute; lemma as long as the glumes,
not as firm, apically shortly bifld, bearing an awn from between the 2 teeth; awn once
geniculate, twisted in the lower portion, 4-12 mm. long. Loamy usually very sandy soils
in prairies and disturbed areas, common in n.-cen. and e. Tex., less common to e. Plains
Country, n. Rio Grande Plains and s.e. Tex., Mar-May; Okla. and Ark. s. to Tex. and La.;
adv. in Ala. and Fla.

45. ALOPECURUS L. ForrAIL 

Annuals; blades flat; panicles dense, straight, spikelike; zone of abscission just below 
the glumes; spikelets falling as a unit, one-flowered, strongly laterally compressed; 
glurnes equal, united by the margins basally, keeled dorsally; lemma about as long as 
glumes, the margins united to each other basally, bearing an awn dorsally below the 
middle, this once-geniculate, the lower portion twisted; palea absent. 

About 50 species in temperate Eurasia, North America and South America. 

1. Glumes 6-7 mm. long, not ciliate on the keel except basally . .  1. A. myosuroides.
1. Glumes 2-2.5 mm. long, ciliate on the keel . .. . .. . . . . . . ... . 2. A. carolinianus.

I. Alopecurus myosuroides Huds. Tufted annual; culms 2-7 elm. long, 1.5-3 mm. thick,
erect or the lower few intemodes reclining; ligule a scale 2-4 mm. long; blades 
5-30 cm. long, 3-7 mm. broad, flat; spike 5-11 cm. long, 5-10 mm. thick; glumes 6-7 mm. 
long, the keel merely scabrous, not ciliate except basally; awn of lemma 5-8 mm. long. 
Moist meadows in e. Tex., occurring only as a waif brought in with hay, May; Euras., 
adv. and widespread in n.e. U. S.; also Wash. and Ore. 

Other European species are to be expected in the state as introductions, notably 
A. pratensis L., the meadow foxtail, rather similar to A. myosuroides but perennial and
the keels of the glumes ciliate.

2. Alopecurus carolinianus Walt. Tufted annual; culm 1-5 dm. long, 1-2 mm. thick, the
lower intemodes commonly not erect, the remainder erect; ligule a scale 1-3 mm. long; 
blades 2-�5 cm. long, 1.5-5 mm. broad, flat; spikes 2-5 cm. long, 4-6 mm. thick; glnmes 
2-2.5 mm. long, densely ciliate on the keels; awn of lemma 3-5 mm. long. Moist soil near
ponds and streams, wet meadows, e., s.e. and n.-cen. Tex., infrequent and rare w. to
Bexar, Burnet, Llano and Wichita cos, �ar.-i\fay; B. C. and practica11y throughout the
U. S. except n. N. E.
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46. PHLEUM L.

A genus of 1 5  species in temperate Eurasia, North America and South America; 
probably all Eurasian in origin. 

I. Phleum pratense L. TIMOTHY. Perennial from very short bulbously thickened rhi
zomes; aerial culms 5- 10 dm. long, 2- 3 mm. thick, the lowest intemodes often reclining, 
otherwise erect, leafy; ligule a thin scale 2-4 mm. long; blades 6-26 cm. long, 5-10 mm. 
broad, tapered to a long point, flat; panicle 5-20 cm. long, 5-8 mm. thick, terete, spike
like; spikelets I-flowered, strongly laterally compressed; glumes equal, 3-3.5 mm. long, 
oblong, hyaline but each with a firm keel prolonged into a short spreading awn, the keel 
ciliate; zone of abscission between the glumes and the lemma; lemma and palea about 
half as long as the glumes, hyaline, the palea very narrow. Occasional as a waif in the 
e. half of Tex., not persisting, brought in with hay, summer; widespread in moist temp.
parts of N. A., introd. from Euras.

47. PHALARIS L. CANARY GRASS 

Sort tufted annuals with broad flat blades and large hyaline scalelike ligules; inflor
escences terminal dense capitate ovoid or spikelike panicles; spikelets sessile, 90 to 800 
per panicle, strongly laterally compressed ( the plane of the glumes perpendicular or at 
an angle to the axis of the panicle, in transection tangential to the panicle); glumes nearly 
equal, large, cymbiform, enclosing and hiding the rest of the spikelet, strongly keeled 
and usually with wings on the upper part of the keels, usually with a strong lateral nerve 
on each side; zone of abscission just above the glumes; fertile floret solitary ( persistently 
subtended at the base by 2 awns or scales or glandlike structures representing the remains 
of reduced sterile floret,;); lemma compressed-ovoid, cartilaginous, nerveless, enclosing 
and falling with the pale a and caryopsis (grain), usually antrorsely strigose. 

About 20 species in temperate regions. 

1. Grain 3.5-4.2 mm. long; fertile florets 4.4-6.8 mm. long; glumes 6.3- 9 mm. long,
broadly winged, as viewed from the side ( when folded) 2 or 3 times as long as 
broad; panicles usually 1 or 2 times as long as broad ( 2) 

1. Grain 1.4-2.3 mm. long; fertile florets 2.1-4.7 mm. long; glumes 3-6.7 mm. long,
narrowly winged, as viewed from the side ( when folded) 3 or 4 times as long 
as broad ( 3) 

2( 1 ). Sterile florets 2.5-4.5 mm. long, scalelike; grain 3.9- 4.2 mm. long ............ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. P. canariensis. 

2. Sterile florets 0.5-1.2 mm. long, minute, swollen and glandlike at the base of
the fertile floret; grain 3.5- 3.9 mm. long .......... 2. P. brachystachys. 

3( 1 ). Grain 2-2.3 mm. long; lateral nerves of glumes essentially smooth; panicle ovoid 
to elongate-ovoid, usually 2 to 4 times as long as broad ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. P. caroliniana. 

3. Grain 1.4-1.6 mm. long; lateral nerves of glumes with remote microscopic teeth or
scabrous projections; panicle narrow, cylindric, usually at least 5 times as 
long as broad ................................ 4. P. angusta. 

1. Phalaris canariensis L. Tufted annual; culms 3-10 dm. long, 2- 4 mm. thick, erect,
sparingly branched; ligule a hyaline scale 2- 5 mm. long; blades 10-2 5 cm. long, 3-10 mm. 
broad, Bat; panicle 1 5-20 (- 40) mm. long, 1 5-20 mm. thick; glumes 7- 9 mm. long, 
broadly winged, as viewed from the side 2 or 3 times as long as broad; "sterile florets" 
merely scale,; 2.5-4.5 mm. long; fertile floret 4.8-6.8 mm. long; grain 3. 9-4.2 mm. long. 
Loamy garden soil, repeatedly introd. into or a waif in cen. and e. Tex., rare and not 
persistent, spring-summer; nat. to Medit. region, widely introcl. and naturalized in cool
temp. parts of Am. 

2. Phalaris brachystachys Link. Tufted annual; culms 3-9 dm. long, 2-3 mm. thick,
erect, sparingly branched; ligule a hyaline scale 1- 4 mm. long; blades 8-2 5 cm. long, 
3-10 mm. broad, flat; panicle 1 5-30 (-40) mm. long, 8-18 mm. thick; glumes 6.3-8.5 mm.
long, broadly winged, as viewed from the side 2 or 3 times as long as broad; "sterile
florets" reduced to glandlike nubbins 0.6-1.2 mm. long; fertile floret 4. 4- 5.5 mm. long;
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grain 3.5-3.9 mm. long. Rare in sandy loam along a road near Asherton, Dimmit Co., in 
the Rio Grande Plains, where deliberately sown or a waif and not persistent, spring; nat. 
to Medit. region, infrequently introd. at scattered points in N. A. 

3. Phalaris caroliniana Walt. Tufted annual; culms 23-100 cm. long, 1- 4 mm. thick,
erect, sparingly branched in the lower part; ligule a hyaline scale 1-5 mm. long; blades 
5-12 ( -20) cm. long, 2-9 ( -13) mm. broad, Hat; panicle 1-6 ( -9) cm. long, 8-20 mm.
thick, ovoid to subcylindric, glumes 4.2-6.7 mm. long, narrowly winged, as viewed
from the side 3 or 4 times as long as broad; "sterile florets" subulate, 1.5-2.5 mm. long;
fertile floret 3- 4.7 mm. long; grain 2-2.3 mm. long. Abundant in loamy usually alluvial
soils near creeks, in disturbed soils along roadsides and in fallow fields and pastures
throughout Tex., common toward the coast, rare in the Trans-Pecos and w. Plains Country,
spring; Va. to Okla. and s. to the Gulf States; also Ore., Calif., s. Nev., Ariz. and N. M.,
s. to Son., Chih. and Coah.

4. Phalaris angusta Trin. Tufted annual; culms 55-150 cm. long, 2-6 mm. thick, erect,
sparingly branched in the lower part; ligule a hyaline scale 1-3 mm. long; blades 2-25 cm. 
long, 3-10 mm. broad, flat; panicle 2.5-17 cm. long, 6-15 mm. broad, cylindrical; glumes 
3-5.5 mm. long, narrowly winged, as viewed from the side nearly 4 times as long as
broad; "1,terile florets" subulate, 0.7-1.5 mm. long; fertile floret 2.1-3.8 mm. long; grain
1.4-1.6 mm. long. Locally abundant in moist loamy soil near ditches, creeks and bayous
in s.e. Tex., Mar.-Apr.; Ga. to Tex., w. Ariz., Calif., S. A.; introd. into S. Afr.

48. RHYNCHELYTRUM NEES NATALGRASS 

A genus of 37 species in warm parts of the Old World; one species now widely 
distributed. 

1. Rhynchelytrum repens (Willd.) C. E. Hubb. Perennial; culms 5-13 dm. long,
usually decumbent basally and rooting at the lower nodes, otherwise ascending, the nodes 
usually villous; panicles ovoid or narrower, 8-15 cm. long, 3-7 cm. broad, rather open, 
with some long ascending branches near the base ( these with capillary-flexuous branchlets 
and pedicels); pedicel with a zone of abscission just below the glumes and just below 
the zone of abscission with a few long ascending white hairs; spikelets 2-flowered ( the 
lower floret merely staminate), mostly drooping in the direction away from the prevailing 
wind, eventually falling entire, slightly laterally compressed, ringent; first glume minute, 
linear-subulate, long silky-villous; second glume chartaceous, cyrnbiform, obscurely 
3-nerved, 3- 4 mm. long, apically acuminate and very slightly notched, recurved outward,
short-awned but the awn and nerves obscured by the long dense ascending white or
rosy silky-pubescence; lower lemma like the second glume but enclosing a well-developed
palea and 3 functional stamens; fertile lemma much shorter than the "sterile" one,
glabrous, thin-chartaceous, the margins clasping the palea of the same texture. R. roseum
(Nees) Stapf & Hubb., Tric11olaena rosea Nees. Locally abundant along highway and
railroad right-of-way, Rio Grande Plains, spring-fall; nat. of Afr., introd. and now wide
spread in the warmer parts of Arn.

A grass with a beautiful feathery, rosy inflorescence used for home decorations but 
lasting only a short while before the spikelets fall. 

49. ANTHAENANTIA BEAUV.

Erect perennials with short creeping rhizomes; blades narrow, firm, flat, the uppermost 
much-reduced; panicles terminal, narrow, the slender branches ascending or appressed; 
spikelets obovoid, 2-flowered, the lower flower reduced; first glume absent; second glume 
and sterile lemma about equal, 5-nerved, the broad intemerves infolded, densely villous; 
sterile lemma with a small palea and sometimes with a staminate flower; fertile lemma 
cartilaginous, brown, with narrow pale hyaline margins, cymbiform, 3-nerved, subacute. 

An American genus of 2 species. 

1. Blades erect or spreading, rather blunt or rounded at apex, linear, folded at base;
panicle usually purple ................ . ........ 1. A. rufa. 

1. Blades ascending or spreading ( on the average shorter and broader than in A. rofa),
tapering to apex, rounded at base; panicle usually pale .... ............. ... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .....• 2. A. villosa. 
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1. Anthaenantia rufa (Ell.) Schult. Cuhns slender, 6-12 dm. tall; blades elongate,
3-5 mm. broad, often scabrous; panicle 8-15 cm. long, usually purple; spikelets 3-4 mm.
long. Infrequent in savannahs and sandy woodlands, e. and s.e. Tex., summer-fall; Coastal
States, N. C. to Tex.

2. Anthaenantia villosa ( Michx.) Beauv. Differing from A. rufa in the broader, mostly
shorter, spreading blades and in the usually pale panicles. Rare in sandy woodlands and 
savannahs, s.e. and e. Tex., summer-fall; Coastal States, N.C. to Tex. 

50. TRICHACHNE NEES

Wiry-stemmed perennials from knotty usually pubescent bases; panicles of several 
racemes, attached at several levels along the axis; spikelets paired, lanceolate, attached 
in 2 rows on 1 side of the rachis of the raceme, rather remote but usually overlapping, the 
members of each pair on unequal pedicels; zone of abscission below the glumes; first 
glume glabrous, minute, noticeable only under a lens; second glume and sterile lemma 
about as long as the fruit or often longer, the former 3-nerved, the latter 5-nerved, both 
with abundant long antrorse silky hairs; "fruit" piano-convex, lanceolate, often vaguely 
prolonged basally into a very short "stipe", apically acuminate. 

About 15 species of Australia and warmer parts of America. By some authors, 
Trichachne i s  submerged in the large genus Digitaria.

1. Intemerves of the sterile lemma all pubescent; spikelets 2.5-3.8 mm. long; blades
2-6 cm. long ......... ...•.•.................. 4. T. Hitchcockii.

1. Internerves of the sterile lemma adjacent to the midnerve glabrous, the more marginal
ones pubescent ( 2 )  

2(1 ). Glabrous median stripe of the sterile lemma narrow, less than half the total 
breadth of the lemma; fruit 3.8-4.2 mm. long ...... 1. T. nutans.

2. Glabrous median stripe or portion of the sterile lemma at least half as broad as the
sterile lemma; fruit 3-3.5 mm. long ( 3 )

3(2 ). Racemes of panicle few, spreading .... . ......... 2. T. patens.
3. Racemes of panicle numerous, ascending or appressed . 3. T. califomica.

I. Trichachne nutans ( L.) Baum. SoURGRAss. Tufted perennial from tough hairy
knotty or cormlike bases; culms 35-100 cm. long, 1- 2 mm. thick, erect, essentially un
branched; ligule a hyaline scale 2-3 mm. long; blades 7-17 cm. long, 3-6 mm. broad, 
flat or folded; sheaths usually pubescent; panicles 11-20 cm. long, 1-2 cm. broad; 
racemes few, 4-12 cm. long and erect and appressed; spikelets ( not including the apical 
hairs ) 3.9-5.3 mm. long; first glume minute; second glume 3-nerved, with dense antrorse 
appressed silky white somewhat tawny or huffy-white hairs much-exceeding the apex; 
sterile lemma 5-nerved, pubescent like the second glume but with a very narrow median 
stripe ( between the midnerve and the nearest laterals ) glabrous, less than half as broad as 
the sterile lemma; fruit 3.8-4.2 mm. long. Trichachne insularis ( L.) Nees, Digitaria
insularis ( L.) Mez. Among brush on tight loamy well-drained soils in Rio Grande Plains, 
n. to Bexar and Wilson cos., locally frequent, spring-fall; widespread in wa1mer parts of
the New World n. to Fla., Tex. and Ariz.

In most of tropical America sourgrass has a more robust habit than in our area, with 
blades as much as 15 mm. broad and panicles to 30 cm. long. The name sourgrass alludes 
to the unpleasant odor of the bases of the plants when bruised, reminiscent of rotting 
lemons. The color of the spikelet-pubescence varies from pure-white to tawny. 

2. Tricbachne pateos Swall. Tufted perennial from pubescent knotty bases; cuhns
35- 90 cm. long, 1-2 mm. thick, erect, essentially unbranched, the lower nodes slightly
geniculate; ligule a hyaline scale 1-4 mm. long; blades 4-12 cm. long, 2-3 mm. broad,
flat, sheaths usually pubescent; panicles 10-18 cm. long, (2- ) 4-15 cm. broad, very open;
racemes few, 4-15 cm. long, laxly flowered, spreading; spikelets ( not including hairs )
3.2-4.3 mm. long; first glume minute; second glume 3-nerved, densely covered with
silky-white or tawny or purplish hairs that are antrorse at first but when dry widely
spreading; sterile lemma 3-nerved ( actually 5-nerved, anc:ither indistinct pair of nerves
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sometimes discernible very near the margin), pubescent like the secou<l glwnc but with 
a glabrous median stripe between the midnerve and the nearest laterals, this about half 
as broad as the lemma; fruit 3-3.5 mm. long. Digitaria patens ( Swall.) Henr. Among 
brush and in pastures on tight well-drained loam in Rio Grande Plains, n. to s. part of 
n.-cen. Tex. and e. Edwards Plateau ( Llano Co.), infrequent, spring-fall; endemic. 

The color of the spikelet-pubescence is very variable. 
3. Trichachne californica (Benth.) Chase. AnrzoNA coTIONTOP. Tufted perennial

from pubescent knotty bases; culms 35-110 cm. long, 1-2 mm. thick, erect, sometimes 
slightly geniculate at the lower nodes, essentially unbranched; ligule a hyaline scale 1-3 
mm. long; blades 5-18 cm. long, 2-5 ( -7) mm. broad, usually flat or ( when very dry)
involute; sheaths sparsely to densely pilose; panicle 5-16 cm. long, 4-16 ( -20) mm.
thick, usually dense; racemes numerous, 3-7 cm. long, ascending or usually appressed;
spikelets ( not including hairs) 3-4.2 mm. long; first glume minute; second glume 3-
nerved, densely covered with long silky whitish or purplish hairs that before drying are
antrorse and much-exceed the spikelet but after drying are widely spreading and fluffy;
sterile lemma 3-nerved ( actually 5-nerved, another faint pair of nerves discernible along
the margins), pubescent like the second glume but with a broad glabrous median stripe
between the midnerve and the nearest lateral, this stripe more than half the total breadth
of the lemma; fruit 3-3.5 mm. long. Digitaria californica ( Ben th.) Henr. Prairies, brush
and rocky slopes in the Plains Country, Trans-Pecos, Edwards Plateau and Rio Grande
Plains, frequent, infrequent and locally e. to n.-cen. Tex., spring-fall; Okla. ancl Colo. to
Ariz. and s. to s. Mex.; also s. S. A.

The color of the spikelet-pubescence is very variable. The plants of low, coastal areas 
in the Rio Grande Plains have usually broader leaves and more densely pilose sheaths, on 
the average, than the plants of west Texas. 

4. Trichachne Hitchcockii (Chase) Chase. Tufted perennial from pubescent slightly
knotty bases; culms 20-55 cm. long, 0.5-1 mm. thick, erect, slightly geniculate at the 
lower nodes, sparingly branched; ligule a hyaline scale 1-2 mm. long; blades 2-6 cm. 
long, 2-3 mm. broad, flat, the margins usually crisped; panicles 5-11 cm. long, 5-10 cm. 
broad; racemes 1-3 (-8) cm. long, spreading or rarely ascending or erect; spikelets 2.5. 
3.8 mm. long; first glume 0.3-1 mm. long; second glume 3-nerved, densely silky-pubescent 
on the internerves with the hairs rather short; sterile lemma 5-nerved, densely silky
pubescent on all the internerves; fruit 2.1-3.5 mm. long. Digitaria Hitchcockii (Chase} 
Stuck. Rocky usually calcareous slopes, Trans-Pecos and w. Edwards Plateau, infrequent 
to rare, summer-fall; Tex. to Tam. and S. L. P. 

51. DIGITARIA FABR. CRABGRASS 

Panicles of several long linear spikelike racemes either in one whorl or attached to the 
short axis at more than one level; spikelets with a single perfect floret [ond the remains 
( sterile lemma) below the perfect floret and above the glumes of a sterile floret], very 
slightly dorsally_ compressed, appressed in 2 rows along 1 side of the flattened and/or 
winged rnchis of the raceme, paired, 1 spikelet of each pair on a minute pedicel, the 
other nearly sessile; zone of abscission at the base of the spikelet; first glume abaxial 
( away from the rachis), minute cir obsolete; second glume appressed to the rachis and 
to the convex fertile lemma, minute or as large as the spikelet, usually several-nerved and 
with some pubescence on the intemerves; sterile lemma ( when the first glume obsolete 
this appearing as the second glume) abaxial, appressed to the flat back of the palea 
("fruit"), usually several-nerved and pubescent on the intemerves, as large as the spike
let; lemma convex, thin-cartilaginous but not indurate, white to brown or gray or black, 
usually shiny and glabrous, usually minutely rugose or puncticulate, lance-elliptic, 
pointed, the edges revolute and enclosing the margin of the palea; palea flat, similar in 
texture to the lemma and held closely by its margins; the lemma and its enclosures con
stitute the "fruit" although the true fruit is the caryopsis or grain within. 

A genus of several hundred species in warm regions, sometimes made to include the 
related genera Trichachne and Leptoloma. The introduced annual crabgrasses, D. san
guinalis, and the more abundant native D. adscendens and D. diversiflora are persistent 
and pernicious weeds in the loamy soil of plowed fields, lawns and flowerbeds. 
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1. Glume ( i.e., the "second'' glume, the first being obsolete) equaling or slightly sur
passing the fruit, pilose when mature; stoloniferous or often subrhizomatous 
perennial of sandy soils of southern Texas .. .... ... 7. D. texana. 

1. Glume ( true second glume of D. sanguinalis, D. adscendens and D. diversi-/lora)
slightly or greatly shorter than the fruit, if nearly as long then the plants annual 
and/ or the fruit darkly pigmented ( 2) 

2 (1 ) . First glume present, i.e., a minute scale present on the flat abaxial side of the 
spikelet at the base of the sterile lemma ( 3) 

2. First glume absent, i.e., only 2 scales subtending the fruit, namely the "second"
( actually first) glume on the convex side toward the rachis and the sterile lemma 
on the flat side ( 5) 

3( 2). Sterile lemma of lower spikelet of a pair with 5 equidistant nerves, glabrous or 
minutely pubescent on 2 of the lateral internerve spaces; first glume of lower 
spikelet round or truncate, 0.3 mm. long or less; sterile lemma of upper spikelet 
of a pair densely ciliate-fimbriate on 2 of the lateral intemerve spaces, this fringe 
conspicuous after anthesis at which time it is widely spreading ........... ... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. D. diversi/lora. 

3. Sterile lemma of lower spikelet of a pair with the internerve spaces next the
midnerve noticeably wider than those nearer the sides; sterile lemma of both 
spikelets of a pair glabrous or variously pubescent in some of the lateral 
internerve spaces ( 4) 

4(3). Spikelet 2.3-3.2 mm. long; second glume 1-1.9 mm. long, thus a third to 
three fifths as long as spikelet; the 4 lateral nerves of the sterile lemma 
nearest the midnerve ( as seen under a strong lens) scabrous with a row of 
minute pointed cilia; blades usually densely papillose-pilose like the sheaths 
..•..••.......•••.•.....•...•..•......••.•..• 1. D. sanguinalis. 

4. Spikelet 2.6-3.5 mm. long; second glume ( 1.5-) 1.8-2.3 mm. long, thus half to
four fifths as long as the spikelet; the 4 lateral nerves of the sterile lemma 
nearest the midnerve ( as seen under a strong lens) usually perfectly smooth; 
blades essentially glabrous or sparsely papillose-pilose ( especially near the 
ligule) in contrast to the almost always papillose-pilose sheaths ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. D. adscendens. 

5 ( 2). Rachis of raceme broadly triangular in transection, the margin ( if any) much 
narrower than the central rib; plants perennial but flowering the first year ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. D. filiformis. 

5. Rachis of raceme with thin margins or wings as broad as the central rib or a little
broader; plants annual ( 6) 

6( 5). Sheaths pilose; "second" glume a fourth to a sixth as long as the spikelet ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. D. serotina. 

6. Sheaths not pilose or very sparsely so; "second" glume at least two thirds as long as
the spikelet ... .................... ........... 5. D. violascens. 

I. Digitaria sanguinalis (L.) Scop. NoRTHERN CRABGRASS. Tufted and/or usually
stoloniferous annual freely rooting at the nodes; culms 1 5-90 cm. long, 1-3 mm. thick, 
usually long-decumbent, ascending only at the ends; ligule a thin scale 1-2 mm. long; 
blades 2-7 cm. long, 3-10 mm. broad, flat, usually crisped, sparsely or usually densely 
papillose-pilose; sheaths papillose-pilose; panicle axis 1-1 5 ( -30) mm. long; racemes 2 
to 11, 4-12 cm. long, 1-2 mm. thick, often purplish, the wing of the rachis as broad as 
the central rib; spikelet 2.3-3.2 mm. long; first glume present but minute; second glume 
1-1.9 mm. long, narrow, a third to three fifths ( usually half) as long as the spikelet; 
sterile lemma as long as the spikelet, usually with a sparse short antrorse-appressed silky 
fringe on the margins and the 2 to 4 lateral nerves usually with minute inflexible pointed 
cilia ( as seen under a powerful lens); "fruit" often pale-plumbeous. Disturbed soil 
along _roads, in fields and gardens, frequent in the Plains Country and infrequent to 
Trans-Pecos, n.-cen. and e. Tex., s. as far as Travis and Gonzales cos., summer-fall; s. 
Can., N. E. s. to Va., w. and s.w. to Wash., Calif. and Tex.; scattered in U.S.; also Son., 
Chih. and Dgo.; introd. from n. Eur., now widespread in temp. areas. 
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2. Digitaria adscendens (H.B.K.) Henr. SOUTHERN CRABGRASS. Tufted annual and/or
usually stoloniferous, freely rooting at the lower nodes; culms 2-6 dm. long, 1-3 mm. 
thick; blades 2-10 ( -20) cm. long, 3-10 mm. broad, flat, usually crisped, glabrous or 
occasionally sparsely papillose-pilose; sheaths nearly glabrous to usually papillose-pilose; 
panicle axis 1-15 (-30) mm. long; racemes 3 to 5 (to 10), 3-10 (-16) cm. long, 1-2 mm. 
thick, the wing of the rachis as broad as the central rib; spikelets 2.6-3.5 mm. long; first 
glume of lower spikelet of the pair obtuse or acute, about 0.3 mm. long; second glume 
( 1.5-) 1.8-2.3 mm. long, half to four fifths ( usually two thirds ) as long as the spikelet; 
sterile lemma of both spikelets of a pair as long as the spikelet, with inconspicuous 
antrorse appressed fringes laterally and 5 to 7 smooth nerves, the 2 intemerve spaces 
nearest the midnerve glabrous and noticeably wider than the spaces nearer the margin. 
D. marginata Link, D. fimbriata Link, D. NeaUeyi Henr. (fide Swallen). Disturbed loamy
soils along roads, in fields and gardens, frequent in n.-cen., e. and s.e. Tex., infrequent
w. to the Trans-Pecos and rare in the Rio Grande Plains, summer-fall; warm-temp. areas,
perhaps introd. in the New World, now common n. to Va. and the Gulf States, Ark. and
Tenn., casual n. to N. E., Mo., Neb. and Ut.; s. in the highlands to cen. and s. Mex.;
also S. A. and W. I.

Some few specimens of southern crabgrass recombine the species-characters of leaf 
pubescence, ciliation of sterile lemma and relative length of second glume that usually 
distinguish this species from D. sanguinalis. These plants may be interpreted as the 
products of past hybridization. 

3. Digitaria diversiflora Swall. TROPICAL CRABGRASS. Tufted annual and/or usually
stoloniferous, freely rooting at the nodes; culms 3-10 dm. long, 1-3 mm. thick, usually 
long-decumbent, ascending only at the ends; ligule a thin scale 1-3 mm. long; blades 
2-12 ( -25) cm. long, 3-6 ( -10) mm. broad, flat, usually crisped, glabrous or occasionally
sparsely papillose-pilose; sheaths nearly glabrous or papillose-pilose; panicle axis 1-15
( -45) mm. long; racemes 2 to 5 ( to rarely 9}, 3-10 ( -16} cm. long, 1-2 mm. thick,
usually stramineous, the wing of the rachis as broad as the central rib; spikelets 2.5-3.1
mm. lon,g; first glume of lower spikelet of the pair round or truncate, 0.3 mm. long or less;
second glume 1.8-2.3 mm. long, narrow, half to four fifths ( usually two thirds) as long
as the spikelet; sterile lemma as long as the spikelet, that of the lower spikelet of the
pair with 5 conspicuous strong glabrous or nearly glabrous nerves that are nearly
equidistant from each other ( the lateral intemerve spaces occasionally with some
antrorse hairs); sterile lemma of the pedicelled spikelet with coarse ciliate fringes in the
lateral intemerve spaces, the cilia antrorse-appressecl at anthesis, eventually on drying
spreading at right angles, comblike; "fruit" usually stramineous. Disturbed usually loose
sandy soils along roads, in fields and gardens, and in overgrazed prairies, abundant in
Rio Grande Plains, summer-fall; trop. Am. lowlands n. to Cuba, Tex. and Son., prob
ably indigenous.

4. Digitaria serotina (Walt.) Michx. DWARF CRABGRASS. Loosely tufted or usually
stoloniferous annual freely rooting at the nodes; culms 3-10 dm. long, about 1 mm. thick, 
long-decumbent, ascending only at the ends; ligule a thin scale 1-2 mm. long; blades 1-3 
( -5) ( -8?) cm. long, 2-5 ( -7} mm. broad, flat, papillose-pilose; sheaths densely pilose;
panicle axis 1-5 ( -9} mm. long; racemes 3 to 5, 4-7 cm. long, about 1 mm. thick, pale
stramineous, the narrow wings of the rachis as broad as the central rib; spikelets about
1.7 mm. long; first glumes absent; second glume about 0.3 mm. long, a fourth to a sixth
as long as the spikelet; sterile lemma as long as spikelet, very finely pubescent on the
intemerves; "fruit" very pale. Rare and local in sandy soils, e. Tex. ( Brazos Co.}, fall;
Coastal States, Pa. to Tex.; also Cuba.

5. Digitaria violascens Link. Tufted annual, rarely shortly stoloniferous at the base;
culms 25-70 cm. long, 1-2 mm. thick, basally somewhat genuflexed; ligule a thin scale 
1-2 mm. long; blades aggregated toward the base of the plant, 2-6 ( -12} cm. long, 3-6
mm. broad, flat, these and the sheaths very sparsely pilose or essentially glabrous; panicle
axis 1-9 ( -15} mm. long; racemes 2 to 6, 3-5 ( -9) cm. long, 1 mm. thick, the wings of
the rachis as broad as the central rib; spikelets 1.5-1.7 mm. long; first glwne absent;
second glume ( 1-) 1.2-1.5 mm. long, at least two thirds as long as spikelet, very finely
pubescent on the internerves; sterile lemma as long as spikelet, very finely pubescent
on the internerves; "fruit" purplish-black, very finely puncticulate and shiny. D. -floridana 

Hitchc. Disturbed openings in pine forest, e. and s.e. Tex., infrequent, summer-fall; warm
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parts of the world, nat. to s.e. Asia, in Am. n. to the Gulf States; casual in Ark. and Ky. 
6. Digitaria filiformis ( L.) Koel. Tufted perennial but Bowering the first year; culms

1-15 dm. long, 1-3 mm. thick, stramineous, usually erect, less commonly very shortly
genuflexed basally, essentially unbranched; ligule a thin scale 1-2 mm. long; blades 10-25
cm. long, 2-6 mm. broad, Bat, the lower ones softly pilose as are the sheaths but not so
densely as the sheaths and (like the sheaths) commonly turning purplish; panicle axis
2-8 cm. long; racemes ( 2 to) 4 to 8, ( 4-) 6-20 ( -25) cm. long, about 1.5 mm. thick, the
rachis broadly triangular and commonly somewhat arcuate-zigzag; spikelets 1.8-2.8 mm.
long; 6rst glume absent; second glume 1.3-2.6 mm. long, about five sixths the length of
the spikelet, villosulous on the internerves, some of the white hairs thicker apically than
basally or even capitellate; sterile lemma as long as the spikelet, pubescent like the
�econd glume; "fruit" purplish-brown or purplish-black, puncticulate and shiny. Incl.
var. villosa (Walt.) Fern. ( this being the name given to the more robust plants with
larger panicles and spikelets 2.3-2.8 mm. long), D. villosa (Walt.) Pers. Frequent in
forest-openings on sandy soil, e. and s.e. Tex., summer-fall; Gulf States and n. to la.,
Mich. and Vt. ( behaving mostly as an annual n. of Okla., Ky. and Va.); Cuba; Mex.

7. Digitaria texana Hitchc. Long-stoloniferous or long-subrhizomatous perennial (?);
culms 5-10 dm. long, 2-3.5 mm. thick, the part that creeps on or is slightly beneath the 
surface of the sand more slender and ascending toward the end; ligule a thin scale 1-3
mm. long; blades 4-20 cm. long, 2.5-6 mm. broad, Bat, pointed, nearly glabrous or the
lower ones somewhat pilose; lower sheaths usually densely pilose ( eventually glabrate),
the upper ones less pilose or even glabrous; panicle axis 6-76 mm. long; racemes 4 to 15
per panicle, 4-15 cm. Jong, about l mm. thick, the rachis very, narrow and somewhat
curviflexuous; spikelets 2.2-3.4 mm. long; first glume absent or vestigial; second glume
2.2-3.5 mm. long, completely covering the convex side of the fruit and equaling or
barely surpassing it in length, pilose on the internerves when quite dry and mature but
before maturity the hairs appressed-antrorse and inconspicuous; sterile lemma equaling
second glume and similarly pubescent ( except the 2 internerves nearest the midnerve
glabrous); fruit plumbeous to stramineous. D. Runyonii Hitchc. Sandy prairies near the
coast, Rio Grande Plains n.e. to s. part of s.e. Tex. ( Calhoun Co.), infrequent, fall, winter
and early spring; endemic.

The plants from farthest inland ( Brooks and Kenedy cos.) have spikelets averaging 
only 2.2-2.4 mm. long; those from near the coast (D. Runyonii) have spikelets averaging 
larger, but there are no other correlated differentiating characters. 

52. LEPTOLOMA CHASE

About 5 species, one in North America, the rest in Australia. 
I. Lcptoloma cognatum (Schult.) Chase. FALL WITCHGRASS. Perennial from pubescent

knotty bases, the lower parts of the culms either erect or commonly briefly or lengthily 
rhizomntous; aerial culms 2-5 dm. long, 1�2 mm. thick, ascending, not or sparingly 
branched; ligule a scale 1-2 mm. long; blades 2-8 ( -16) cm. long, 2-6 mm. broad, mostly 
Hat, nearly glabrous like the upper sheaths ( or, in Rusk and Nacogdoches cos. in e. Tex. 
populations densely pilose on blades and sheaths); panicle when mature 12-20 cm. long, 
12-25 cm. broad, the branches widely divaricate but at anthesis much smaller and
partially included in the uppermost sheath, after anthesis the much-elongating culm
drying and breaking, the mature panicle blowing before the wind as a "tumbleweed";
principal panicle branches numerous, distally broadly triangular and rachislike, terminat
ing in a spikelet and bearing along the length from the abaxial side in two rows 1 to
several pedicelled solitary spikelets; pedicels capillary, divaricate; zone of abscission at
the base of the spikelet; spikelets 2.3-3.6 (-4.3) mm. long, about l mm. broad, piano�
convex; first glume minute, nearly obsolete; second glume and sterile lemma equaling
fruit, several-nerved, the intemerves pubescent, the pubescence antrorse-appressed before
maturity but upon drying spreading and fluffy; "fruit" lanceolate, consisting of a glabrous
shiny cartilaginous but not indurate convex lemma whose edges clasp the margins of the
palea which has the same texture, the fruit pale or in some populations turning brown or
blackish. L. arenicola Swall., Digitaria cognata (Schult.) Pilg., D. are11icola { Swall.)
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Beetle. Nearly throughout Tex., most abundant in loose sandy prairies on the Coastal 
Plain and in n.-cen. Tex., frequent elsewhere; N.H. to Minn., s. to Fla. and Tex., w. to 
Ariz. 

In tight soil the rhizomes are short or are not noticeable; they become well -developed 
in loose sand. 

53. STENOTAPHRUM TRIN.

About 7 species in warm regions, possibly all South American in origin. 
I. Stenotaphrum secundatum (Walt.) 0. Ktze. ST. AUGUSTINE GRASS. Perennial, long

creeping and stoloniferous, the stolons 1-10 elm. long; floriferous culms 1-4 dm. long, 
compressed, about 2 mm. thick on the long axis, erect, unbranched; ligule a fringe 0.2-
0.3 mm. long; blades 2-10 cm. long, 4-10 mm. broad, flat or folded, blunt; inflorescence 
a solitary erect terminal raceme 5-10 cm. long, with a tough fleshy articulated rachis 
3-5 mm. broad, the usually paired spikelets in 2 rows, appressed and sunken into 1 side
of the rachis, 1 member of each pair sessile, the other ( often obsolete or absent) on a
short pedicel along the margin of the rachis; spikelets persistent in the articles of the
rachis ( that abscises tardily near the base of each pair of spikelets), strongly dorsally
compressed, 4-5 mm. long, with a single fertile floret, subtended by the remains of a
reduced floret ( a sterile lemma) and 2 glumes; first glume minute, abaxial; second
glume as large as the "fruit" and adaxial, hidden between the fruit and the rachis; sterile
lemma as large as the fruit and abaxial; fruit consisting of the slightly cartilaginous
broadly lanceolate lemma with revolute margins clasping the palea of the same texture.
Widely cult. for lawns in Tex., with slight tendency to escape though commonly not
persistent outside of cult.; trop. Am., n. to S.C. and the Gulf States, especially near the
coast.

This lawn grass is commonly but mistakenly called "carpet grass," a name best reserved 
for Axonopus.

54. ERIOCHLOA H. B. K. CUPGRASS 

Tufted annuals or perennials; inflorescence an elongate panicle of racemes attached in 
2 rows along 1 side of a more or less flattened axis ( or on 2 sides when the axis is vaguely 

broadly triangular in transection); racemes with more or less flattened ( or in transection 
broadly triangular) rachises; zone of abscission at the base of the spikelet below the 
callus; spikelets attached in 2 rows abaxiaUy on the rachis, strongly dorsally compressed, 
each with one perfect floret, solitary or paired or at the bases of the raceme in racemelets 
of 3 ( in extralimital species the basal racemelets have up to 15 spikelets in 2 rows along 
the abaxial side of a flattened rachilla, the "raceme" then being a small panicle ), com
monly the uppermost spikelets solitary even when the lower ones are paired and the 
pedicelJed one slightly larger than the sterile one of the same pair; first glume truncate, 
about 0.1 mm. long, discolored, closely investing the minute swollen portion of the 
rachilla below the second glume, the swelling and the glume constituting the "callus"; 
second glume as large as the spikelet, abaxial, marginally often revolute; sterile lemma 
toward the rachis, nearly as large as the second glume; fertile lemma abaxial, thin
cartilaginous but not indurate, stramineous, elliptic-oblong, shorter than the second 
glume, marginally revolute and clasping the palea of the same texture, surficially with 
microscopic transverse rugae or puncticulate and apically mucronate or with an antrorsely 
scabrous awn. 

About 20 species in warm regions. The spikelet measurements given below do not 
include the "callus", 

I. Spikelets all solitary, never paired; racemes few, remote on the panicle axis, scarcely
overlapping; leaves distinctly involute ... ......... 4. E. sericea. 

I. Spikelets paired or in triplets on at least tl1e lower parts of some racemes; racemes
overlapping; leaves flat or eventually loosely involute ( 2) 
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2( 1 ). Fertile lemma with a mucro 0.0 5-0.1 (-0.2) mm. long; spikelets abruptly acumi-
nate to a short point; blades usually glabrous ...... 3. E. gracilis. 

2. Fertile lemma with an awn 0.3- 1.5 mm. long; spikelets sharp-pointed or long
acuminate; blades glabrous or pubescent ( 3) 

3( 2 ). Plant annual; foliage finely pubescent ( as seen under a lens), rarely glabrate; 
spikelets distinctly acuminate to a very fine point, usually greenish; fertile lemma 
with an awn 0.3-0.8 (-1) mm. long .............. 2. E. contracta. 

3. Plant perennial ( but flowering the first year); foliage essentially glabrous; spikelets
slightly acuminate or usually merely tapered to a point, usually with a purplish 
tinge; fertile lemma with an awn 0.9-1.5 mm. long .. 1. E. punctata. 

1. Eriochloa punctata ( L.) Desv. Tufted weak perennial but flowering the first year;
culms 3-10 dm. long, 2-5 mm. thick, commonly geniculate and stoloniform basally, distally 
ascending, leafy; ligule a fringe about 1 mm. long; blades ( 3-) 10-27 cm. long, 3-10 mm. 
broad, mostly flat or folded, essentially glabrous; panicle dense and elongate with 
numerous broadly overlapping ascending racemes; pedicels merely scabrous, without any 
longer hairs; spikelets solitary or paired or in threes, 4-6 mm. long, tapered to the 
slightly or not acurninate apex, purplish when mature; fertile lemma with an awn 0.9-1.5 
mm. long. Tight loamy moist soil near ponds or seasonally muddy areas, s.e. Tex. and
coastal parts of the Rio Grande Plains, frequent, spring-fall; warmer parts of Am., n. to
La. and Tex.

Some plants seem intermediate between this species and E. contracta. 
2. Eriochloa contTacta Hitchc. PRAnuE CUPCRASS. Tufted annual; culms 2- 8 elm. long,

1-4 mm. thick, geniculate and infrequently shortly stoloniform basally, mostly ascending,
leafy; ligule a fringe 1-2 mm. long; blades 3-20 cm. long, 2-6 mm. broad, mostly flat
or folded, or eventually involute, shortly pubescent (like the sheaths ) ; panicle narrow,
with overlapping erect racemes; pedicels scabrous and also apically with some long 
erect cilia a third to half as long as the spikelet; spikelets solitary or paired, ( 3.1-) 
3. 7-4 ( - 5) mm. long, somewhat shaggy-pubescent, acuminate to a long fine point, 
greenish to stramineous at maturity; fertile lemma with an awn 0. 3-0.8 (-1) mm. long. 
Tight loamy usually seasonally moist soil near swales in prairies and at edges of fields and 
roadsides and lawns, frequent, s.e. Tex. and Rio Grande Plains n. to n.-cen. Tex., in
frequent w. to e. Plains Country, spring-fall; Neb. s. to Tex. and La., w. to Colo. and 
Ariz.; adv. in Mo. and Va. 

Some plants seem intermediate between this species and E. gracilis. 
3. Eriochloa gracilis (Foum.) Hitchc. Tufted annual; culms 2-8 dm. long, 1-4 mm.

thick, often geniculate and rarely shortly stoloniform basally, mostly ascending, leafy; 
li�le a fringe 1-2 mm. long; blades 3-20 cm. long, 3-1 3 mm. broad, mostly flat, usually 
glabrous, less commonly finely pubescent; panicle narrow, with overlapping ascending 
racemes; pedicels scabrous and also with longer arcuate-erect hairs about half as long 
as the spikelet; spikelets solitary or paired, 3-4.3 mm. long, somewhat shaggy-pubescent, 
abruptly acuminate to a very short point ( the angle below the point being blunt), 
greenish to stramineous; fertile lemma with a mucro 0.0 5-0.1 ( -0.2) mm. long. Incl. var. 
minor (Vasey) Hitchc., E. Lcmmonii var. gracilis (Foum.) Gould. Disturbed areas in 
seasonally moist gravelly loam in the Trans-Pecos; w. Okla. and Calif. s. to cen. Mex. 

4. Eriochloa sericea ( Scheele) Munro. Tufted perennial; culms 4-8 dm. long, 1-2 mm.
thick, erect, leafy; ligule a fringe about 1 mm. long; blades 1- 3 dm. long, 1.5-3.5 mm. 
broad, flat at first but soon involute, mostly erect or ascending, with dense short soft 
pubescence; panicle very narrow, with few erect remote short racemes rarely overlapping; 
pedicels scabrous and also with many arcuate-erect soft hairs half to three fourths as long 
as the spikelets; spikelets always solitary, 3.5-5 mm. long, shaggy-pubescent, acute, 
whitish; fertile lemma with a mucro 0.0 5-0.1 mm. long. Well-drained prairies and 
brushy rocky slopes of tight loamy soil, n.-cen. Tex. and e. Plains Country, s. to Rio 
Grande Plains and e. Edwards Plateau, infrequent, also in pockets of prairie in e. Tex. 
( Leon Co.), rare, spring-fall; also Okla. 
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55. BRACHIARIA GRISEB.

Leaves broad and flat; inflorescence a panicle of spiciform racemes that are subsecund 
on a flattened twisted axis; racemes with flattened and ( in some species) more or less 
winged rachises; zone of abscission at the base of the spikelet; spikelets solitary ( in 
extralimital species rarely in pairs or racemes even with secondary racemelets basally) 
in 2 rows on the abaxial side of the rachis, piano-convex ( B. ciliatissima) or dorsally 
much-compressed ( B. platyphylla); first glume smaller than the spikelet but present, 
turned toward the rachis; second glume as long as the spikelet and with the same shape, 
abaxial; sterile lemma adaxial, as large as the spikelet, with a membranous palea in the 
axil, this lower floret either neutral ( B. platyphylla) or bearing the 3 stamens ( B.

ciliatissima); fertile lemma abaxial, cartilaginous-indurate, marginally revolute and 
enclosing the palea of the same texture, surficially with irregular microscopic transverse 
rugae. 

A genus of perhaps 50 species in warm regions. The species included here are very 
dissimilar and are perhaps severally more closely related to species here included in 
Panicum ( near P. fasciculatum) than they are to each other. Certain species of Panicum
( P. reptans, P. purpurascens, P. obtusum) have been referred to Brachiaria by some 
authors. The single character of the orientation of the spikelets, with the fertile lemma 
abaxial as in Eriochloa, is the only character separating the genus from Panicum, al
though our two species are remarkable also in having only solitary spikelets. 

1. Spikelets pubescent, not much-compressed; lower floret staminate; first glume more
than half as long as the spikelet; long-stoloniferous perennial; racemes very short, 
few-flowered, erect ...... .... ......... ......... I. B. ciliatissima.

1. Spikelets glabrous, dorsally much-compressed; first glume less than half as long as
the spikelet; tufted annual; racemes elongate, several-flowered, mostly not erect .. 
. . . . . . . . . . • • . . . . . . . . • . . . . . . • . . . . . . . . . . • . . . . . . 2. B. platyphylla. 

I. Brachiaria ciliatissima ( Buckl.) Chase. Long-stoloniferous perennial; culms 3-20
dm. long, 1-2 mm. thick, decumbent, branched, freely rooting at the bearded nodes, 
ascending only shortly at the floriferous ends; ligule a fringe about 0.5 mm. long; blades 
2- 5 ( -9) cm. long, 2- 5 mm. broad, flat, pointed, white-margined, marginally pilose;
sheaths pilose; panicles 2-6 cm. long, 3- 5 mm. broad; racemes 3 to 8, short and few
flowered, ascending or usually erect, with narrow rachises that are triangular in tran
section; spikelets not much-compressed, usually appearing turgid, 3-4 mm, long; first
glume three fourths the length of the spikelet, glabrous; second glume with dense soft
white spreading pubescence; "sterile" (lower) lemma with such pubescence only mar
ginally and enclosing 3 stamens between it and the "sterile" palea; fruit 2.5-3 mm. long.
Sandy prairies, abundant in Rio Grande Plains, s. part of s.e. Tex. and Plains Country,
less frequent in parts of e. and n.-cen. Tex., Edwards Plateau and n. Plains Country,
spring-fall; s.-cen. Okla. and Tex.; Benton Co., Ark.

This is one of the nondescript ground-cover grasses commonly and mistakenly lumped 
under the name "mesquite" grass or "buffalo" grass in parts of Texas. 

2. Brachiaria platyphylla ( Griseb.) Nash. Tufted annual; culms 2 5-90 cm. long, 1-2.5
mm. thick, commonly genuflexed and stoloniferous basally but mostly ascending; ligule
a fringe about 0. 5 mm. long; blades 5-12 cm. long , 6-12 mm. broad, Bat, glabrous;
panicles 8-30 cm. lonu; ra_cemes 3 to 7, long and many-flowered, usually somewhat
spreading, with Bat rachises about 2 mm. broad; i:;_:>ikelets compressed, appearing flattish,
4-4.5 mm. long; first glume about a third the length of the spikelet; second glume and
sterile lemma as long as the spikelet, exceeding the fruit by 1-1.5 mm., glabrous, the
portions extending beyond the fruit usually slightly wrinkled to reveal the transverse
venation. Usually disturbed loamy soils in fields, gardens, along road_s and in ditches,
e. and s.e. Tex. and coastal parts of the Rio Grande Plains, infrequent, spring-fall; Ga.,
Fla., Mo., Ark., La., Okla. and Tex.; Cuba.

56. AXONOPUS BEAUV.

Tufted and usually stoloniferous perennials; blades broad and flat; floriferous culm at 
anthesis short, after anthesis greatly elongating, filiform; panicle a terminal pair of 
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ascending divergent linear spikes, with or without another 1 or 2 spikes attached to the 
axis subterminally; spikes with flattened or even narrowly winged rachises; zone of 
abscission at the base of the spikelet; spikelets solitary, in 2 rows on the abaxial side of 
( and appressed to) the rachis, considerably dorsally compressed; first glume absent; 
"second" ( or only) glume abaxial ( away from the rachis), as large as the spikelet; 
sterile lemma appressed to the rachis ( sterile palea absent); fertile lemma oblong, 
abaxial, thin-cartilaginous but not indurate, the margins revolute and c1asping the palea 
of the same texture; fertile floret perfect. 

A genus of warm parts of America, with perhaps as many as 75 species. They are of 
considerable importance in pastures near the coast in east and southeast Texas. 

1. Spikelets 4.5-6 mm. long; spikes about 2 mm. thick ... 1. A. furcatus.
1. Spike lets 1. 7-3 mm. long; spikes about 1 mm. thick ( 2)
2 ( 1) .. Spikelets ( 2.3-) 2.5-3 mm. long ... ......... ..... 2. A. comfressus.
2. Sp1kelets 1.7-2.2 mm. long ....... ..... ..........•. 3. A. affenis.

I. Axonopus furcatus ( Fliigge) Hitchc. Stoloniferous perennial with floriferous tufts
at the nodes; culms 4-10 dm. long, compressed, 2-4 mm. wide on the broad axis; ligule 
a minute firm scale or obsolete; blades 5-15 ( -25) cm. long, 5-10 ( -13) mm. broad, 
blunt; spikes 2, digitate, 4-10 cm. long, about 2 mm. thick; spikelets 4.5-6 mm. long, 
glabrous, apically pointed. Moist sand, e. and s.e. Tex., infrequent, summer-fall; Coastal 
States, Va. to Tex.; also Ark. 

2. Axonopus compressus ( Sw.) Beauv. Tufted perennial; culms 20-75 cm. long, com
pressed, about 2 mm. broad on the long axis, often rather long-stoloniferous basally, the 
tufted floriferous culms erect and unbranched; ligule a scale about 0.5 mm. long; blades 
8-25 cm. long ( shorter on stolons), 5-7 (-10) mm. broad; spikes 2 to 4, 4-10 cm. long,
1 mm. thick; spikelets ( 2.3-) 2.5-3 mm. long, minutely pubescent basally, apically
pointed, the point prolonged beyond the blunt end of the fruit. Moist sand, s.e. Tex.,
rare ( near Anahuac, Chambers Co.), mostly in the fall; widespread in wanner parts of
Am., n. to Fla., La. and Tex.

3. Axonopus affinis Chase. CARPET GRASS. Tufted perennial; culms 20-75 cm. long,
compressed, about 2 mm. broad on the long axis, often rather long-stoloniferous basally, 
forming carpets but the tufted floriferous culms erect and unbranched; ligule a scale 
about 0.3 mm. long; blades 6-17 ( -28) cm. long, shorter on the stolons, 3-6 ( -9) mm. 
broad, flat, blunt; sheaths keeled; spikes 2 to 4, 2-10 cm. long, about 1 mm. broad; 
spikelets 1.7-2.2 mm. long, very minutely pubescent around the edges, apically rather 
blunt, the "second" glume not much if any prolonged beyond the fruit. Moist sand, 
openings in forests, roadsides, etc., e. and s.e. Tex., very frequent, spring-fall ( in Calhoun, 
Jackson and Aransas cos. even as late as Dec. and as early as Feb.); widespread in 
warmer parts of Am. n. to N.C. and Gulf States, Ark. and Okla. 

57. PASPALUM L. PASPALUM 

Ligule a scale; inflorescence a panicle of 1 to several racemes on the common axis; 
raceme with a more or less flattened rachis; the numerous spikelets borne in pairs or 
singly in 2 rows on the abaxial side of the rachis, the pedicels of the pairs short and 
unequal in length; zone of abscission at the base of the spikelet at the end of the pedicel; 
spikelets each with a single perfect floret subtended by 2 or 3 scales, when 3 then the 
lowest one being a minute abaxial first glume; next highest one the adaxial second glume 
as large or nearly as large as the spikelet; the abaxial sterile lemma representing the sole 
remains of a neutral lower floret; fertile lemma adaxial, chartaceous-indurate, convex, 
the margins revolute, c1asping the fertile palea of similar texture, the fertile lemma.and 
palea and their enclosures and appendages constituting the "fruit." 

A genus of about 250 species in warm regions. Most Paspalums are of great economic 
importance as forage plants. 

1. Racemes 20 to 50 per panicle, eventually deciduous from the panicle axis; attached
and floating aquatics; spikelets solitary, 1.2-1.7 mm. long, pubescent ... ....... . 
. . . . . . . . . . . . . . . • . . . . . . • . . . . . • . . . . . . . . . . . . . . . . 22. P. -fluitans.



Gramineae (Grass Family): Paspalum 157 

1. Racemes fewer, persistent ( 2)
2 (1). "Second" (only) glume and sterile lemma abruptly pointed beyond the blunt

fruit ( 3) 
2. Second (only) glume and sterile lemma not abruptly pointed beyond the fruit ( 5)
3 ( 2). Spikelets solitary ( that is, not paired) and glabrous; fruit with microscopic cilia

apically ...................................... 20. P. acuminatum. 
3. Spikelets paired and silky-fringed ( 4)
4( 3). Racemes ( 8 to) 12 to 22 per panicle; spikelets 2-3 mm. long ................ . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11. P. Urvillei. 
4. Racemes 3 to 6 ( to 11) per panicle; spikelets 2.8-4.l mm. long ................. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12. P. dilatatum. 

5(2). Spikelets 3.6-5 mm. long ( 6) 
5. Spikelets less than 3.6 mm. long ( 9)
6( 5). Spikelets solitary ( 7)
6. Spikelets paired; fruit brown ( 8)
1 ( 6). Nonrhizomatous ( but culms long-decumbent); spikelets stramineous, pointed;

plants of moist saline to brackish sands at edge of lagoons, bays and river mouths 
............................................. 19. P. vaginatum. 

1. Sod-formers with masses of thick short branching rhizomes; spikelets greenish
stramineous, usually blunt; plants of sandy openings in forests or upland roadsides 
............................................. 23. P. notatum. 

8 ( 6). Spike let pairs remote, usually not overlapping; first glume present on at least 
some of the spikelets; rachis of raceme 0.5-0.8 mm. broad .................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. P. bifidum. 

8. Spikelet pairs approximate, overlapping; first glume absent; rachis 1-1.5 mm. broad .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . � ............... 6. P. fioridanttm. 

9(5). All the spikelets solitary, never paired (10) 
9. Some and usually nearly all the spikelets paired (1 7)

10( 9). Spikelets 1.4-2.3 mm. long ( 11) 
10. Spikelets 2.4-3.6 mm. long ( 13)
11 ( 10). Panicle axis 30-80 mm. long; rachis 1.8-3 mm. broad, broadly winged ....... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21. P. dissectum. 
11. Panicle axis very short, to 2 mm. long; rachis 0.7-0. 8 mm. broad, triangular in cross

section ( 12) 
12 ( 11). Spikelets 1.9-2.3 mm. long, glabrous; raceme 2.5-7 cm. long .............. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25. P. minus. 
12. Spikelets 1.4-1.8 mm. long, pubescent; racemes 4-15 cm. long ................. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 6. P. conjugatum. 

13 ( 10). Panicle axis 3-10 ( -19) cm. long; racemes 2 to 9 per panicle ........ ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13. P. laeve. 

13. Panicle axis obsolete or only to 2.5 cm. long; racemes l to 3 per panicle ( 14)
14( 13). Plants sod-forming or densely tufted from short branched rhizomes; rachis

about 1 mm. broad; racemes nearly always 2, arched so that the spikelets are on 
the concave side of the arc ( 15) 

14. Plants spreading, the culms long-decumbent and rooting at the nodes; racemes
either spreading and straight or else reflex-arched so that the spikelets are on the 
convex side of the arc ( 1 6) 

15( 14). Sod-forming perennial from a mass of short thick branching rhizomes; blades 
mostly aggregated at ground level; spikelets broadly ovate to broadly obovate .... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23. P. notatum. 

15. Densely tufted perennial shortly and slenderly subrhizomatous basally; culms Jeafy
in the lower half .............................. 24. P. almum. 



158 Gramineae (Grass Famil,y): Paspalum

16( 1 4). Spikelets 2.5-3.2 mm. long; second glume minutely pubescent; first glume usually 
16. Spik:i!��.i-4.s° ��: i��gi �����d 0gl��; ·�e·a�iy gi�i,;;;s�. ir�td;��::;ually absent............................................. 19. P. vaginatum.

17 ( 9). Fruits ( fertile lemmas) brown or brownish-olive at maturity ( 18 )17. Fruits ( fertile lemmas) whitish or stramineous at maturity ( 21) 
18 ( 17). Panicle axis 1 2-25 cm. long; racemes 7 to 25 per panicle; spikelets conspicuously pubescent; fruits pale-brown .................... 10. P. virgatum. 18. Panicle axis to 1 3  cm. long; racemes 1 to 15 per panicle; spikelets essentially glabrousor minutely pubescent; fruits quite brown { 19) 
19( 18). Perennial with long to very short rhizomes; rachis of raceme 0.5-1 mm. broad, broadly triangular in transection ................. 7. P. plicatulum. 19. Annuals without rhizomes; rachis of raceme 1-2.5 mm. broad, with margins more orless winglike { 20) 
20{ 19). Rachis 2- 2.5 mm. broad, remarkably winged; spikelets 2-2.3 mm. long ....... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. P. Boscianum. 20. Rachis 1-2 mm. broad, the winglike margins relatively narrow and interrupted by the zigzag central spikelet-bearing rib; spikelets 2.2-3 mm. long .............. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. P. convexum. 

21( 17). Rachis 0.4-1 mm. broad, triangular to broadly triangular in transection; first glume usually present ( except in P. setaceum); axillary panicles often present in the uppermost sheaths in addition to the exserted terminal panicles ( 2 2) 21. Rachis 1. 3-2.5 mm. broad, broadly triangular in transection or usually with narrow to broad winglike margins; first glume usually absent; axillary panicles absent ( 25) 
2 2{ 21). Blades involute and the margins coalescent toward the tips ................ . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. P. monostachyum. 2 2. Blades flat, the margins separate ( 2 3  )
2 3( 2 2). Spikelets 2.9- 3.4 mm. long; racemes solitary, very rarely 2 per panicle ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. P. unispicatum.2 3. Spikelets 1.5-2.8 mm. long; racemes often not solitary ( 24) 
24( 2 3). First glume usually present on at least one spikelet of every pair; spikelets with large sordid-brownish splotches all over ........... 3. P. Langei. 24. First glume very rarely present; spikelets smooth or with merely small scatteredbrown points, mostly whitish or stramineous . . . . . . . 4. P. setaceum.

25(21 ). Spikelets orbicular or suborbicular, glabrous ..... 14. P. praecox.25. Spikelets longer than broad ( 26) 
26( 25). Spikelets thickly turgidly plano-convex, usually pubescent; rachis rarely with purplish coloration; racemes only 1 to 6 per panicle . 17. P. pubiflorum. 26. Spikelets flatly compressed piano-convex; rachis usually with a distinct purplishcolor; racemes usually more numerous, 3 to 15 per panicle ( 27) 
27(26). Spikelets (2.1-) 2. 3-2.7 {-2.9) mm. long, glabrous ....................... . • ............................................ 15. P. lividum. 27. Spikelets ( 2.2-) 2.5-2.9 (-3.2) mm. long, pubescent .. 16. P. Hartwegianum. 

I. Paspalum monostachyum Vasey. Perennial from scaly creeping rhizomes 2-5 mm. thick; aerial cuhns 4-10 dm. long, 2-3 mm. thick, erect; ligule a scale about 2 mm. long (base of blade next to it with a fringe of long cilia); blades 15-60 cm. long, 1-2 mm. thick, strongly involute ( the upper part with the two edges coalescent), tough and wiry; panicles terminal { rarely a short axillary one present from the same sheath as the primary terminal one); panicle axis ( when the racemes not solitary) 10-35 ( -95) mm. long, tough; racemes 1 or 2 ( to 4), 8-30 cm. long; rachis about 0.8 mm. broad, triangular in transection; spikelets paired, 2.7-3.3 mm. long, usually obovate, piano-convex, apically blunt, stramineous, glabrous, on minutely pubescent pedicels; first glume usually present, small, triangular. Sandy prairies, s.e. Tex. and coastal parts of Rio Grande Plains, frequent, summer-fall; Fla., La. and Tex. 



Gramineae (Grass Family): Paspalum 159 

2. Paspalum unispicatum ( Scribn. & Merr.) Nash. Perennial from short scaly rhizomes
2-4 mm. thick; aerial culms 2-8 din. long, 1-2.5 mm. thick, erect; ligule a scale 1-3 mm.
long ( immediately juxtaposed portion of blade hirsute); blades 10-25 cm. long, 8-15
mm. broad, mostly flat or folded, sparsely to densely papillose-hirsute; panicles terminal
and axillary; panicle axis ( when (rarely) the racemes are not solitary) 1-2 cm. long;
racemes solitary, very rarely 2 per culm, 6-20 cm. long; rachis about 1 mm. broad,
triangular in transection; spikelets paired, 2.9-3.4 mm. long, obovate, piano-convex or
somewhat concavo-convex, apically acute, stramineous, glabrous; first glume usually
present, small, triangular. Sandy or loamy prairies, Rio Grande Plains ( rare, Kleberg
Co.), perhaps no longer a member of our flora, not collected since 1906, summer; Venez.,
Parag., Arg.; Cuba; e. Mex.

3. Paspalum Langei ( Foum.) Nash. Tufted perennial; culms 3-10 din. long, about 1
mm. thick, erect, unbranched; ligule a sordid scale about 1 mm. long; blades 9-40 cm.
long, 6-15 mm. broad, flat, pointed, marginally often crisped, nearly glabrous or (like
the sheaths) with a few papillose cilia near the ligule, or minutely appressed-pubescent;
panicles terminal and often in the same sheath a nearly hidden axillary one; panicle axis
( when racemes not solitary) 3-8 ( -12) cm. long; racemes 1 to 4 ( or 5), 3-11 cm. long;
rachis 0.4-0.6 mm. broad, triangular in transection; spikelets paired, rarely by abortion
a few solitary in the same raceme, 2.1-2.6 ( -2.8) mm. long, usually narrowly obovate,
plano-convex, apically blunt, dark-stramineous with sordid-brown glandular splotches;
first glume about a fourth as long as the spikelet, always present on at least one ( usually
both) spikelets of each pair, pubescent at least marginally and apically; second glume
with minute spreading pubescence; sterile lemma usually pubescent like the second
glume. Loamy soils, often in shaded areas, woods in stream bottoms, s.e. Tex., Rio Grande
Plains and s. parts of e. Tex., frequent, spring-fall; widespread in trop. Am. n. to Fla.,
La. and Tex.

4. Paspalum setaceum Michx. Perennial from tufted knotty and shortly subrhizomatous
branched bases; flowering culms 20-65 (-100) cm. long, 1-2.5 mm. thick, erect, un
branched; ligule a scale 0.2-0.3 mm. long ( base of blade next to it usually pilose); blades 
5-35 cm. long, 2-20 mm. broad, varying from very sparsely papillose-pilose along the 
margins to densely softly pubescent all over both sudaces, mostly flat or loosely folded; 
sheaths varying in pubescence like the blades; panicles axillary as well as terminal, the 
axillary ones often short and hidden in the sheaths; panicle axis ( when racemes more 
than one) 10-65 mm. long; racemes 1 to 3 (or 4), 4-10 (-17) cm. long, often with long 
hairs in the axils, often weak and arcuate-nodding; rachis 0.5-1 mm. broad, triangular in 
transection; spikelets paired, ( 1.5-) 1.8-2.1 (-2.7) mm. long, ovate to obovate or usually 
suborbicular, turgidly piano-convex to plano-hemispheric, blunt apically, white to 
stramineous; first glume very rarely developed, when present narrowly triangular; second 
glume and sterile lemma glabrous to usually minutely pubescent all over. P. ciliatifolium
Michx., P. debile Michx., P. ciliatifoliu.m var. Mulilenbergii (Nash) Fern., P. pubescens 
Muhl., an illegit. name, P. stramineum Nash ( P. ciliatifolium var. stramineum ( Nash) 
Fern.), P. rigidifolium Nash, P. separatum Shinners. Usually in sandy soil throughout the 
state except rare in Edwards Plateau and Trans-Pecos, most abundant in e. and s.e. Tex. 
and coastal parts of Rio Grande Plains, spring-fall; e. U.S. w. to Wisc., Neb., Kan., Okla. 
and Tex.; also Colo., N.M., Ariz., Son., Chih. and e. Mex.; C. A., W. I. 

A common plant [ var. Muhlenbergii (Nash) D. Banks] in east Texas combines some 
or all of the characters of robust habit, highly pubescent foliage, long racemes with 
little or no axillary hair and large, glabrous, orbicular spikelets. Other plants completely 
connect this variant with the average P. setaceum through recombination of characters. 
Nearly all of our plants are the var, stramineum (Nash) D. Banks. 

5. Paspalum bifidum (Bert.) Nash. Perennial from rhizomes 3-4 mm. thick with
pubescent scales; aerial culms 5-12 dm. long, 2-3 mm. thick, erect, unbranched; ligule 
a thin brownish scale 1-5 mm. long; blades 1-5 dm. long, 3-14 mm. broad, flat or folded, 
densely pilose at least near the ligule and often on both sudaces; sheaths pilose; panicle 
axis 12-20 cm. long; racemes 2 to 6, 4-16 cm. long, ascending or somewhat spreading; 
rachis 0.5-0.8 mm. broad, triangular in transection, often markedly zigzag; spikelets 
paired or by abortion a few solitary in the same raceme ( the pairs remote from each 
other and not much if at all overlapping), 3.6-4.2 mm. long, ovate to obovate, brownish, 
turgidly plano-convex, glabrous; first glume present as a minute triangle at the base of 
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the sterile lemma; second glume and sterile lemma fim1-membranous; fruit brownish
green or olivaceous. Incl. var. pro;ectum Fem. In moist acid sand near bogs and open 
woods, infrequent or rare in e. Tex., Sept.-Oct.; Coastal States, from Va. to Tex. and 
inland to Ark. and Okla. 

6. Paspalum 8oridanum Michx. Robust perennial from short rhizomes 3-6 mm. thick
with pubescent scales; aerial culms ( 5-) 8-15 ( -20) dm. long, 2-5 mm. thick, erect, 
unbranched; li_gu)e a brownish scale 1-2 mm. long; blades 1-5 dm. long, 4-13 mm. broad, 
firm, flat or folded, glabrous to pilose; sheaths keeled, glabrous to pilose; panicle axis 
(when racemes not solitary) 4-13 (-20) cm. long; racemes (1 or) 2 to 4 (to 6), 4-15 
cm. long, ascending or somewhat spreading; rachis 1-1.5 mm. broad, usually strongly
zigzag, the central rib to which the pedicels are attached even more markedly zigzag, the
very narrow margins thus interrupted; spikelets paired or by abortion some solitary on
the same raceme, 3.6-5 mm. long, ovate to obovate, usually broadly so, brownish, turgidly
piano-convex, glabrous; first glume always absent or present as a mere minute line at the
base of the sterile lemma; second glume and sterile lemma firm-membranous, sometimes
the latter slightly wrinkled; fruit pale-brownish. Incl. var. glabratum Engelm. Per
manently or seasonally moist clay or sa�dy loam, e., s.e. and n.-cen. Tex. and extreme
n.e. Rio Grande Plains, frequent, summer-fall; N.J. to Ill., Mo. and Kan., s. to the Gulf
States.

7. Paspalum plicatulum Michx. BnoWNSEED PASPALUM. Tufted perennial with very
short to rather elongate rhizomes basally; culms 3-8 dm. long, 1-2 mm. thick, unbranched; 
erect or occasionally basally decumbent and rooting at the nodes; ligule a thin brownish 
scale 2-3 mm. long; blades 1-4 dm. long, 2-4 ( -6) mm. broad, flat or usually folded, or 
on drying loosely involute, usually pilose near the ligule; sheaths loosely keeled; panicle 
axis 5-13 cm. long, slender; racemes (2 or) 3 to 5 (to 8), 2-5 (-8) cm. long, arcuate, 
commonly spreading; rachis 0.5-1 mm. broad, triangular in transection, olivaceous; spike
lets paired or by abortion a few solitary in the same raceme, ( 2-) 2.3-2.9 ( -3.1) mm. 
long, obovate, olive-brown, piano-convex; first glume always absent; second glume 
glabrous or microscopically pubescent; sterile lemma glabrous, often with several trans
verse wrinkles; fruit brown at maturity. P. texanum Swall. Sandy loam prairies and open 
woods, common in s.e. and e. Tex. and coastal part of Rio Grande Plains, infrequent w. 
to n.-cen. 1:ex. and n. Rio Grande Plains, spring-fall; widespread in warmer parts of 
Am., n. to Ga. and the Gull States. 

The elongation of the rhizomes is more pronounced in some populations (P. texanum) 
of moist, sandy soils in southeast Texas. 

8. Paspalum Boscianum Fliigge. BULL PASPALUM. Tufted annual; cuhns 3-10 dm.
long, 2-7 mm. thick, ascending, often prostrate basally, rooting and genuflexed at the 
nodes, purple; ligule a brown scale 2-4 mm. long; blades 1-4 dm. long, 5-13 mm. broad, 
flat or folded, pilose near the ligule; lowermost sheaths inconspicuously pilose; ax.is of 
panicle 5-10 cm. long; racemes (2 to) 4 to 11 (to 15), 2-9 cm. long, ascending, arcuate, 
pilose in the axils; rachis 2-2.5 mm. broad, olivaceous, the pedicels attached in a narrow 
central rib, the marginal winglike portions mostly broader than the rib; spikelets paired 
or by abortion a few in the same raceme solitary, 2-2.3 mm. long, piano-convex, brownish, 
obovate-orbicular, glabrous; first glume always absent; second glume and sterile lemma 
thin; fruit brown and shining at maturity. Reported to occur in e. Tex., summer-fall; 
Coadal States, Va. to Tex. and inland to Tenn. and Ark.; W. I. 

9. Paspalum convexum H.&B. Tufted annual; culms 10-75 cm. long, 1-2.5 mm. tllick,
mostly ascending, often the lower nodes geniculate; li_gu]e a thin brownish scale about 
2 mm. long; blades 5-23 cm. long, 3-11 mm. broad, ffat, pilose at least on part of the 
upper surf ace; panicle axis ( when racemes not solitary) 2-8 cm. long; racemes 1 to 4, 
1-7 cm. long, spreading, pilose in the axils; rachis 1-2 mm. broad, the pedicel-bearing
central rib zigzag from side to side, marginal winglike portions thus interrupted; spikelets
paired, 2.2-3 mm. long, piano-convex, obovate-suborbicular, olive-brownish; first glume
always absent; second glume and sterile lemma membranous, the former minutely
pubescent; fruit brown at maturity. Disturbed sandy soil near roads, e. Tex., rare (Jasper
Co.), summer-fall; widespread in Am. tropics n. to n. Mex.; introd. and probably not
persistent in Tex.

10. Paspnlum virgatum L. Robust tufted perennial; culms 1-2 m. long, 2-8 mm. thick,
erect, unbranched; ligule a scale 0.5-2.5 mm. long; blades 30-75 cm. long, 10-25 mm. 
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broad, firm, flat, marginally serrulate, pilosc near the ligulc; sheaths pilose at the summit; 
axis of panicle 12-25 cm. long; racemes 7 to 25, 3-15 cm. long, ascending; rachis 1-1.5 
mm. broad, purplish-olive or olive-purple, the central . rib ( to which the pedicels are
attached) narrow, the winglike margins slightly broader than the rib, commonly with
some few scattered cilia; spikelets paired, 2.5-3.2 mm. long, brownish or purplish-brown,
elliptic to narrowly obovate, much-compressed, piano-convex; first glume always absent;
second glume softly spreading pubescent, the hairs longer near the margin; sterile lemma
often nearly glabrous; fruit pale-brownish. Moist clay loam, disturbed places, s. Rio
Grande Plains, rare ( Cameron Co.); widespread in trop. Arn. n. to Tex. and Cuba.

11, Paspalum Urvillei Steud. VASEY CRASS. Tufted perennial, often shortly subrhizo
matous basally; culms 7-20 elm. long, 2.5-8 mm. thick, mostly strictly erect; ligule a scale 
3-6 mm. long (base of blade pilose); blades 1-4 dm. long, 4-13 mm. broad, flat, essen
tially glabrous except near the ligule; lowerinost sheaths densely pilose; panicle axis 8-25
cm. long; racemes ( 8 to) 12 to 22, 2-13 cm. long, pilose at the axils; rachis about 1 mm.
broad, greenish or purplish, flattened, the pedicels attached at the central rib, the mar
ginal portions about as broad as the rib; spikelets paired, ( 2-) 2.2-2.7 ( -3) mm. long,
broadly obovate, greenish-stramineous, much-flattened, plano-convex, extended in the
broad triangular point beyond the fruit; nrst glume always absent; second glume softly
silky-pubescent, this pubescence much longer near tl1e margins than in the center; sterile
lemma nearly glabrous at the center; fruit elliptic-oblong, slightly obovate. Loamy dis
turbed usually very moist soil, e., s.e. and n.-cen. Tex., rare w. to Edwards Plateau,
spring-fall; nat. of S. A., now distributed in N. A., n. to N.C., the Gulf States and Ark.;
Calif.

12. Paspalum dilatatum Poir. DALLIS GRASS, Tufted perennial,· shortly subrhizomatous
basallv; culms 3-15 elm. long, 2-6 mm. thick, erect or somewhat sprawling and slightly 
genuflexed and rarely rooting at the lower 1 or 2 nodes; ligule a scale 2-5 mm. long ( base 
of blade pilose); blades 7-36 cm. long, 4-12 mm. broad, flat, essentially glabrous except 
near the ligule; lowermost sheaths pilose; panicle axis ( 3-) 5-10 ( -15) cm. long; racemes 
3 to 6 ( to 11 ), 4-12 cm. long, pilose at the axils; rachis 0.8-1.7 mm. broad, greenish or 
purplish-olive, flattened, the pedicels attached at the narrow central rib, the marginal 
portions winglike and at least as broad as the rib; spikelets paired, ( 2.8-) 3.2-3.5 ( -4.1) 
mm. long, basally obovate, greenish-stramineous, very flattened, compressed piano-convex,
extended in a broad triangular point beyond the fruit; first glume always absent; second
glume softly pubescent, shortly so in the middle but near the margins with a long silky
fringe; sterile lemma softly pubescent; fruit nearly orbicular. Loamy disturbed soils,
abundant in e., s.e. and n.-cen. Tex., infrequent in Rio Grande Plains, Edwards Plateau
and Trans-Pecos, spring-fall; nat. of S. A., now rather widely distributed in warm-temp.
areas n. to N.J., Tenn., Ark., Okla. and Ore.

A persistent weed in lawns, almost impossible to eradicate once it has become 
established. 

13. Paspalum laeve Michx. Tufted perennial, very shortly subrhizomatous basally;
culms 3-9 dm. long, about 2 mm. thick, erect, unbranched; ligule a brown scale 1-2 mm. 
long; blades 6-40 cm. long, 3-10 mm. broad, flat or folded, glabrous or pilose; sheaths 
somewhat keeled, glabrous or pilose; panicle axis 3-10 (-19) cm. long; racemes ( 2 to) 
3 to 6 ( to 9), 3-11 cm. long, spreading, pilose in the axils; rachis about 1 mm. broad, 
dark-olive-green, with a zigzag central rib, the pedicels attached on this rib where it is 
nearest the margin, tl1e narrow winglike margins interrupted; spikelets solitary, 2.4-3.1 
mm. long, very broadly obovate to orbicular, pale or stramineous-olive, plano-convex,
blunt; first glume always absent; second glume and sterile lemma firm-membranous,
glabrous. P. longipilum Nash, P. circulare Nash. Sandy loam, prairies and open forests,
e. and s.e. Tex. and extreme n.e. Rio Grande Plains (Nueces Co.), infrequent, summer
fall; Coastal States, Mass. to Tex. and inland to 0., Ind., Ill., Mo., Kan. and Okla.

14. Paspalum praecox Walt. Tufted perennial, very shortly rhizomatous basally, culms
5-15 elm. long, 1-3 mm. thick, erect, unbranched; ligule a brown scale 1-3 mm. long;
blades 1-3 ( -4) dm. long, 3-10 mm. broad, flat or usually folded, glabrous to pilose;
sheaths glabrous to pilose, keeled; panicle axis 5-17 cm. long; racemes (2 to) 4 to 6 (to
9), 2-7 ( -9) cm. long, arcuate, ascending or spreading, shortly bearded and sometimes
also pilose at the axils; rachis 1.3-2 mm. broad, purplish-olive, with a broad central rib
to which the pedicels are attached, the marginal winglike portions firm and narrower
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than the central rib; spikelets paired or a few by abortion solitary on the same raceme, 
2.2-3.2 mm. long, orbicular to suborbicular, yellowish-green, occasionally with a purplish
tinge, highly compressed piano-convex; first glume always absent; second glume and 
sterile lemma membranous, glabrous. P. lentiferum Lam. Sandy loam, open pine flats, 
s.e. Tex:., infrequent, summer-fall; Coastal States, Va. to Tex.

15. Paspalum lividum Trin. LoNGTOM. Tufted perennial; culms 50-175 cm. long,
compressed, 2-4 mm. thick on the long axis, often basally decumbent and freely rooting 
for up to 1 m., then ascending at the floriferous ends; ligule a scale 1-3 mm. long; blades 
10-23 cm. long, 3-5 mm. broad, flat or folded; panicle axis 3-12 cm. long, curviflexuous;
racemes 3 to 8, 15-50 mm. long, ascending and curved, floriferous to the base, the lower
racemes with a few hairs in the axils; rachises 1.5-2.5 mm. broad, thin, purplish-olive to
olive-purple, rather elongate, spreading, the rather elongate spreading pedicels attached
along a very narrow central rib, the lateral portions of the rachis foliaceous and winglike
and usually sparsely papillose-pilose marginally; spikelets paired or rarely a few also
solitary in the same raceme, ( 2.1-) 2.3-2.7 ( -2.9) mm. long, obovate, bluntly pointed,
with nearly parallel plane surfaces or at least very compressed plano-convex, yellowish
green or occasionally with a purplish cast; first glume always absent; second glume and
sterile lemma essentially glabrous. Moist tight clay loam in ditches, tanks, resacas and
shallow lakes, s.e. Tex. and coastal parts of Rio Grande Plains, frequent, spring-fall;
widespread in warmer parts of Am., n. to Ala., La. and Tex.

16. Paspalum Hartwcgianum Fourn. Tufted stoloniferous perennial; floriferous culms
5-15 dm. long, slightly compressed, 2-5 mm. thick on the long axis; ligule a scale 1-3
mm. long; blades 10-35 cm. long, 2-6 mm. broad, flat or folded; sheaths keeled; panicle
axis 5-15 cm. long, mostly straight and slender; racemes ( 3 or) 4 to 8, 2-9 cm. long,
ascending or somewhat spreading, often slightly curved, floriferous to the base, the lower
ones usually with a few long hairs in the axils; rachises 1.5-2 mm. broad, thin, olive or
purplish-olive, the rather elongate spreading pedicels attached along a very narrow
central rib, the lateral portions of the rachis foliaceous and winglike; spikelets paired,
rarely also a few in the same raceme solitary, ( 2.2-) 2.5-2.9 ( -3.2) mm. long, obovate,
slightly pointed, with nearly parallel plane surfaces or at least very compressed plano
convex, yellowish-green; first glume always absent; second glume and sterile lemma
shortly and uniformly pubescent. Moist tight soil, Rio Grande Plains, frequent, spring
fall; much of Mex. n.w. to Son.; Tex.

17. Paspalum pubiHorum Foum. Loosely tufted perennial; culms 3-15 dm. long, com
pressed, 2-3 mm. thick on the long axis, decumbent and freely rooting in the basal third 
to half the length but usually mostly ascending; ligule a scale 1-3 mm. long; blades 6-30 
cm. long, 5-13 mm. broad, mostly flat, marginally crisped and basally papillose-pilose;
lower sheaths usually papillose-pilose; panicle axis 8-62 mm. long; racemes 2 to 4 ( to 6),
2-10 cm. long, ascending or spreading, floriferous to the base or infrequently with a
naked basal portion 1-3 mm. long and a few long hairs in the axil; rachises 1.5-2 mm.
broad, broadly triangular, olive-green; spikelets attached even along the margins, paired
or rarely in the same raceme a few of them solitary, ( 2.3-) 2.7-2.9 ( -3.2) mm. long,
obovate, turgidly plano-convex, greenish to stramineous or with a purplish cast, blunt to
very slightly pointed; first glume small, triangular, usually absent or much-reduced;
second glume and sterile lemma microscopically pubescent to rarely glabrate. Incl. var.
glabrum Scribn. Moist garden loam and moist usually calcareous soil at edges of streams
and lakes, throughout the state ( but rare in Plains Country), spring-fall; lowlands of
s.e. U.S. n. to N.C., 0., Ind., Ill., Mo. and Kan.; much of Mex.; Cuba.

18. Paspalum distichum L. KNoTGRASS. Long-decumbent perennial; culms 5-15 dm.
long, compressed, 2-3 mm. thick on the long axis, extensively creeping, freely rooting, 
somewhat branched, ascending at the simple floriferous ends; ligule a scale 0.5-1 mm. 
long; blades 3-12 cm. long, 2-6 mm. broad, membranous and usually flat or folded, or 
the tip on drying loosely involute, basally broader than the summit of the sheath; sheaths 
slightly keeled at summit, the corner with a few soft hairs and often the lower sheaths 
( when emergent) visibly pubescent ( "var. indutum") but these usually lost in specimens; 
racemes usually 2, rarely 1 or 3, 15-70 mm. long, erect or somewhat spreading, often 
arcuate, floriferous essentially to the base; rachises broadly triangular in transection, 1-1.5 
( -2) mm. broad; spikelets attached nearly at the margin by the short pedicels, solitary,
elliptic, (2.5-) 2.7-3 (-3.2) mm. long, greenish to stramineous, blunt to somewhat
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pointed; first glume usually present, minute, triangular; second glume microscopically 
pubescent; sterile lemma glabrous or rarely with a few microscopic hairs near midrib. 
Incl. var. indutum Shinners. Margins of fresh ponds, streams and lakes, frequent in e., 
s.e. and n.-cen. Tex., Edwards Plateau and Trans-Pecos, infrequent in Rio Grande Plains
and Plains Country, summer-fall; widespread in the warmer parts of the world, in Am.
n. to N.J., Tenn., Ark., Okla., Ut., Ida. and Wash.

Some coastal specimens seem intermediate between P. disticlium and P. vaginatum;
some specimens from central Texas seem to combine characters of P. distichum and 
P. pubifiorum.

19. Paspalum vaginatum Sw. Long-decumbent perennial; culms 5-25 dm. long, com
pressed, 3-4 mm. thick on the long axis, extensively creeping and freely rooting, branched, 
ascending only at the simple Boriferous ends; ligule a scale about l mm. long; blades 
2.5-15 cm. long, 3-8 mm. broad, firm and stiffly straight, basally narrower than the 
summit of the sheath and folded, tapering to a long-involute tip ( occasionally near semi
brackish water the blades persistently Bat); sheaths keeled, the comers ciliate; panicle 
axis 1-10 (-15) mm. long; racemes 1 or 2 (or 3), 2-8 cm. long, divaricate; rachises often 
naked for the basal 2-5 mm., 1-2 mm. broad, broadly triangular or occasionally very 
narrowly winged; spikelets attached nearly at the margin by the broad short pedicels, 
solitary, ovate-elliptical, 3.1-4.2 (-4.5) mm. long, glabrous, stramineous, pointed; first 
glume very rarely present; sterile lemma thin and often transversely wrinkled; fruit 
pointed, nearly as long as spikelet, apically glabrous. Moist saline to brackish sands at 
edges of lagoons, bays and river-mouths, rarely in sub-brackish ponds near the coast, s.e. 
Tex. and Rio Grande Plains, frequent, summer-fall-early winter; widespread in warm 
coastal areas of the world, in Am., n. to N.C. and the Gulf States. 

20. Paspalum acuminatum Raddi. Long-decumbent aquatic or subaquatic perennial;
culms 3-10 dm. long, 1-3.5 mm. thick, soft, freely rooting and rather freely branching, 
ascending and emergent only at the end; ligule a membranous scale 1-3 mm. long; blades 
3-20 cm. long, 2-12 mm. broad, Bat, thin; panicle axis 1-3 cm. long; racemes 2 or 3 ( to
5?), 3-7 cm. long, ascending, usually somewhat arcuate; rachis 3-3.5 mm. broad, with
the spikelets borne in a very narrow central rib, the remainder of the rachis forming
foliaceous wings; spikelets solitary, elliptic, 3.3-3.5 mm. long, glabrous, greenish, apically
abruptly pointed beyond the fruit; first glume absent; fruit blunt, apically with some
minute cilia. In fresh water ponds, Rio Grande Plains, rare ( Cameron and Brooks cos.),
spring-fall; lowlands, widespread but scattered in trop. Am., n. to s. La. and s. Tex.

21. Paspalum dissectum ( L.) L. Long-decumbent mat-forming perennial; culms 20-
75 cm. long, compressed, 1.5-2 mm. thick on the long axis, freely rooting in the mud, 
rather freely branched; ligule a membranous scale 1-2 mm. long; blades 2-9 ( -12) cm. 
long, 2-5 mm. broad, thin, Bat or folded; panicle axis 3-8 cm. long, slender and grooved, 
0.2-0.4 mm. thick; racemes 2 to 4, 1-5 cm. long, ascending and slightly arcuate; rachis 
1.8-3 mm. broad, with the spikelets borne on a very narrow central rib, the remainder 
of the rachis forming foliaceous wings; spikelets solitary, broadly elliptic, 1.7-2 mm. long, 
1-1.2 mm. broad, essentially glabrous, greenish to stramineous, apically blunt; first glume
absent; fruit blunt. Forming mats in moist sand at the margins of seeps, bogs and Jakes,
e. Tex., infrequent, summer-fall; lowlands of s. U.S., n. to N.J. and Ill.; Cuba.

22. Paspalum Auitans (Ell.) Kunth. Long-decumbent or floating aquatic grasses said
to be annual; culms 3-10 dm. long, 2-5 mm. thick, soft ( with much gas-holding tissue), 
mostly submerged, only the Boriferous ends emergent; ligule a membranous scale 2-4 mm. 
long; aerial blades 10-25 cm. long, 9-20 mm. broad, very thin and flat; sheaths pubescent, 
their corners triangular-auricled; panicle axis 6-16 cm. long, 0.5-1 mm. thick; racemes 
( 20 to) 30 to 50, 25-75 mm. long, ascending or usually arcuate-spreading, at maturity 
deciduous from the axis; rachis 1-1.7 mm. broad, the spikelets borne on a very narrow 
central rib, the remainder of the rachis forming thin foliaceous wings; spikelets solitary, 
1.2-1.7 mm. long, only about 0.7-0.9 mm. broad, pubescent, pale-stramineous, often with 
a discolored or stained spot at the base of the sterile lemma and apically acute; first 
glume absent. P. repens Berg. Forming colonies in fresh water, s.e. Tex., infrequent, 
summer-fall; widespread in trop. Am., n. to N.C., Ill., Ind., Mo. and Neb. 

23. Paspalum notatum Fliigge. BAHIA GRASS. Sod-forming perennial from a mass of
thick short branching rhizomes; aerial culrns numerous, 2-5 dm. long, compressed, 1.5-3 
mm. thick on the long axis, erect; ligule a fragile scale 0.2-0.3 mm. long ( the base of the
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blade next to the ligule pilose); blades aggregated in tufts at ground level, 7-20 cm. long. 
3-6 mm. broad, mostly flat or folded, rather stifBy shaight; panicle axis 1-2 mm. long or
rarely 5-10 mm.; racemes 2, emerging at the same level or rarely a third raceme present
a short d�tance below, 3-12 cm. long; rachis about 1 mm. broad, hiangular in hansection,
the marginal portions narrower than the cenhal spikelet-bearing rib; spikelets solitary,
( 2.5-) 2.8-3.5 ( -4) mm. long, broadly ovate to broadly obovate, greenish-stramineous,
very compressed, piano-convex; first glurne always absent; second glume and sterile
lemma glabrous, shiny. Sandy loam, openings in forest, usua11y on roadsides, e. Tex.,
late spring-fall; warmer parts of Am., indigenous n. to Cuba and Mex.; inhod. and
persi�tent in the Gulf States.

A more robust plant, var. Saurae Parodi, has been inhoduced but it neither spreads 
nor persists. 

24. Paspalum almum Chase. CoMB's PASPALUM. Densely tufted perennial, shortly and
slenderly subrhizomatous basa11y at the margins of the tuft; culms 20-35 cm. long, slightly 
compressed, 1-2 mm. thick, erect; ligule a scale about 1 mm. long; blades 8-28 cm. long, 
3-5 mm. broad, mostly flat, straightish, papillose-pilose near the ligule and on the margin 
basaUy; panicle axis 1-5 mm. long, rarely to 25 mm.; racemes 2, emerging at nearly the 
same level, less commonly a third one present below, 5-9 cm. long; rachis about 1 mm. 
broad, triangular in transection, the marginal portions narrower than the cenhal spikelet
bearing rib; spikelets solitary, 3-3.3 ( -3.5) mm. long, ovate, 1.8-2 mm. broad, stramineous, 
very much-compressed, plano-convex; first glume always absent; second glume and 
sterile lemma glabrous. Rare in e. Tex. (Jefferson Co.), summer-faU; Braz., Parag. and 
Arg.; introd. and persistent in s.e. Tex. 

25. Paspalum minus Fourn. Sod-forming perennial from a mass of slender short branch
ing rhizomes aerial culms 20-35 cm. long, compressed, 1.5-2 mm. thick on the long 
axis, erect; ligule a fragile scale 0.2-0.3 mm. long ( base of blade near the ligule pilose, 
ligulelike); blades aggregated at ground level, 5-13 cm. long, 3-7 mm. broad, flat, mostly 
erect; panicle axis 0-2 mm. long; racemes 2, emerging at nearly the same level ( very 
rarely a third present below), 25-70 mm. long; rachis about 0.8 mm. broad, triangular 
in transection, the marginal portions very narrow; spikelets solitary, 1.9-2.3 mm. long, 
ovate to obovate, stramineous, very compressed, piano-convex; first glume always absent; 
second glume and sterile lemma glabrous. Loamy soil in coastal prairies, s.e. Tex., rare 
( Chambers and Jefferson cos.) where probably in!rod., summer-faU; widespread in trap. 
Am. grasslands, n. to Mex. and W. I. 

26. Paspalum conjugatum Berg. Loosely tufted perennial with long leafy stolons 3-20
dm. long, bearded at the nodes; flowering culms 2-5 dm. long, 1-1.5 mm. thick, erect; 
ligule a scale 0.3-1 mm. Ion� ( base of blade hirsute and pilose next to it); blades 5-22 
cm. long, 5-15 mm. broad, Hat or folded; panicle axis 1 mm. long, rarely 15-30 mm.;
racemes 2, emerging at nearly the same level, very rarely with a third one below, 4-15
cm. long, densely short-pubescent in the axils; rachis 0.7-0.8 mm. broad,. triangular in
tramection, the thin marginal portions very narrow; spikelets solitary, 1.4-1.8 mm. long,
very broadly ovat�, strongly compressed concavo-convex, stramineous, acute or abrnptly
acuminate; first glume always absent; second glume glabrous except for a marginal fringe
of long papillose-cilia; sterile lemma glabrous. Moist loam in disturbed areas near the
Rio Grande, s. Rio Grande Plains, infrequent or rare ( Cameron Co.), summer-fall;
widespread in warmer parts of the world, in Am. n. to Fla. and Tex.

An unpalatable "sour" grass. 

58. PANICUM L. p ANIC GRASSES

Widely diverse in habit; spikelets in panicles or less commonly in racemes ( rarely in 
spikelike panicles and then sometimes with a bristlelike sterile branch subtending some 
spikelets); pedicels usually present; each spikelet falling as a unit, 2-ffowered, tl1e lower 
floret staminate or completely reduced, the upper perfect; first glume much shorter than 
the spikelet, several-nerved, membranous; second glume as long as the spikelet or nearly 
as long; lower "sterile" lemma several-nerved, membranous, usually as long as the 
spikelet or essentiaUy so; sterile palea usually obsolete but occasionally ( as in P. hians)
very strongly developed and cupped and/or hooded; fertile lemma usually somewhat 
indurate, shongly convex, the margins revolute and clasping the palea of the same 
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texture, usually smooth and shining like white cartilage, rarely transversely rugose. 
A large genus ( perhaps 500 species) of warm parts of the world, made particularly 

difficult in North America because of the occurrence of cleistogamy and occasional wide 
outcrossing among the "Dichantheliums" or dichotomous panic grasses ( see key below). 
The taxonomy of Dichanthelium has consisted mainly of arbitrary pigeonholing on highly 
technical and equally highly superiiciql "key" characters of a mass of populations varying 
and intergrading chaotically in nearly every character. The admirable work of A. S. 
Hitchcock and Agnes Chase in reducing hundreds of names to synonymy has been a 
great step forward, but it was not carried quite far enough. 

1. Axis of panicle branchlets extending beyond the base of the uppermost spikelet as a
point or bristle 1- 6 mm. long ( occasionally such bristles are seen in P. rigidulum 
but it has an open panicle); panicle slender, often spikelike ( 2) 

1. Axis of panicle branchlets not so extended or if so panicle not spikelike ( 4)
2( 1 ). Blades 4-7 mm. broad, about 10 times as long as broad .................... . 

. . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68. P. finn11l11m. 
2. Blades 2-4 mm. broad, often 25 to 50 times as long as broad ( 3)

3(2). Spikelet 2.4-3(-3.2) mm. long .................. 66. P. ramisetum. 
3. Spikelet ( 2.6-) 3-4 mm. long ...................... 6 7. P. Reverchonii. 

4 ( 1). Basal leaves usually distinctly different from those of the culm, forming a winter 
rosette ( not very marked in species 1 through 3 or in No. 21); plants perennial, 
in spring producing simple culms with mostly narrowly lanceolate blades and 
terminal panicles with numerous spikelets ( in most species these not producing 
viable seeds); later culms often much-reduced and much-branched, producing an 
autumnal phase usually quite different from the vernal phase and with reduced 
axillary panicles ( Dic1iant'1elium) ( 5) 

4. Basal leaves similar to though usuallr. smaller than those of the stem leaves; winter
rosette absent; plants annual or perennial; spikelets usually nearly all fertile ( 30) 

5 ( 4). V crnal blades elongate, not more than 5 mm. broad, 20 to 50 times as long as 
broad; autumnal phase branching from the base only ( 6) 

5. Vernal blades either not so elongate or if so then more than 5 mm. broad or the
autumnal phase not branching from the base ( 7) 

6( 5). Spikelets 3.2-4.2 mm. long ..................... I. P. depauperatum.
6. Spikelets 2.2-3.2 mm. long . . . . . . . . . . . . . . . . . . . . . . . . 2. P. linearifolium.

7 ( 5). Plants branching from the base, finally forming rosettes or cushions, the foliage 
soft and lax . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. P. laxiflorum. 

7. Plants branching from the culm nodes or rarely remaining simple ( 8)
8(7). Blades long, stiff; autumnal phase bushy-branched above (9)
8. Blades not long and stiff except in some species; not bushy-branched ( 11)
9 ( 8). Spike lets subsessile and more or less secund along the panicle branches ....... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. P. neuranthum. 
9. Spikelets not as above ( 10)

10 ( 9). Vernal blades 4-6 cm. long; autumnal blades involute, sharp-pointed, usually
arcuate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. P. aciculare.

10. Vernal blades (5-) 7-15 cm. long; autumnal blades flat or mostly involute,· not
remarkably sharp-pointed . . . . . . . . . . . . . . . . . . . . . . 4. P. angustifolium.

11 ( 8). Plants not forming a distinct winter rosette; spikelets attenuate at base, 3.5-4.3 
mm. long ( 1 2)

11. Plants forming a distinct winter rosette; spikelets not usually markedly attenuate at
base, 0.9-4.7 mm. long ( 13) 

1 2  ( 11). Blades mostly 5- 9 mm. broad and mostly 6 to 10 times as long as broad; plants 
of sandy soil in south Texas ..................... 20. P. nodatum. 

12. Blades mostly 3-6 mm. broad and mostly much more than 10 times as long as broad;
plants of Edwards Plateau and other limestone uplands .................... . 
. . • . . . . • . • • . . . . . . . . . . • . . . . . . . • . . . . • . . . . . . . . . . 21. P. pedicellatum.
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13( 11). Spikelets blunt and strongly nerved; blades rarely as much as 15 mm. broad 
(sometimes 20 mm. broad in P. Ravenelii) ( 14) 

13. Spilcelets rarely both blunt and strongly nerved ( 17)

14( 13). Spikelets 1.5- 2.4 mm. long; culms erect, wiry with few short stiff diver-
gent blades ................................... 13. P. portorlceme. 

14. Spikelets 2.6-4.3 mm. long; culms spreading to erect, not wiry, usually with well-
developed ascending blades ( 15) 

15( 14). Spilcelets 2.6-3 mm. long ...................... 18. P. malacophyllum. 
15. Spilcelets ( 2.9-) 3-4.3 mm. long ( 16)

16( 15). Blades of vernal culms 10- 20 mm. broad, densely velvety hirsute beneath; spike-
lets 3.7-4.3 mm. long .......................... 2 2. P. Ravenelii. 

16. Blades of vernal culms 5-1 2 mm. broad, pubescent to glabrous beneath; spikelets
2.9-4 mm. long ............................... 1 9. P. oligosanthes. 

17 ( 13). Ligule ( or at least a ligulelike tuft at the extreme base of the blade) of con
spicuous hairs usually ( 2-) 3-5 mm. long ( 18) 

17. Ligule less than 2 mm. long to obsolete ( 2 2)

18( 17). Spikelets 0.9-1.3 mm. long; "ligule" 2-3 mm. long ....................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. P. leucothrix. 

18. Spikelets 1.3-2.9 mm. long; '1igule" ( 2-} 3-5 mm. long (1 9) 

1 9( 18). Sheaths glabrous or sparingly pubescent; spikelets 1.3-1.7 mm. long ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. P. Llndheimeri. 

1 9. Sheaths pubescent; spikelets 1.6- 2.9 mm. long ( 20) 

20(1 9). Spikelets 1.6- 2.1 mm. long; pubescence various but rarely copiously pilose .... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. P. lanuginosum. 

20. Spikelets 1.8-2.9 mm. long; sheaths pilose ( 21)

21 ( 20). Spikelet 1.8- 2.8 mm. long; tuft of hairs at base of blade ( 2-) 4-5 mm. long;
sheaths copiously and usually retrorsely pilose ..... 11. P. villosissimum. 

21. Spikelet 2.7- 2.9 mm. long; tuft of hairs at base of blade 2-3 mm. long; sheaths
ascending-pilose .............................. 1 2. P. ovale.

2 2(17). Spikelets nearly spherical at maturity; blades glabrous, firm, cordate; ligule 
obsolete ( 23) 

2 2. Spikelets usua1ly obovoid or ellipsoid; ligule usually developed ( obsolete in P. com-
mutatum and allies) ( 24) 

23 ( 2 2). Panicle nearly as broad as long ................ 16. P. sphaerocarpon. 
23. Panicle at least twice as long as broad .............. 17. P. polyanthes. 

24( 2 2). Spikelets 3.6-4.7 mm. long ................... 23. P. latifolium. 
24. Spikelets 1.2-3.2 mm. long ( 25)

25(24). Spikelets 2.3-3.2 mm. long (26)
25. Spikelets 1.2- 2.2 mm. long ( 28)

26( 25). Ligule obsolete; blades only 5-10 ( -15) cm. long, 8- 25 mm. broad, glabrous, 
at base cordate and ciliate; spilcelets slenderly ellipsoid, 2.4-3.1 mm. long, 
never turgid ................................. 25. P. commutatum. 

26. Ligule a muticous scale or a short fringe; blades 10- 23 cm. long, 9-30 mm. broad,
glabrous or scabrous, at base only slightly if at all cordate; spilcelet turgidly 
ellipsoid to obovoid or ovoid, 2.3-3.2 mm. long ( 27) 

27 ( 26). Spikelets 2.7-3.2 mm. long ................... 26. P. clandestinum. 
27. Spikelets 2.3- 2.6 mm. long ........................ 24. P. scoparium. 

28(25). Culms delicate, usually less than 30 (rarely to 40) cm. tall; blades filmy, 
usually only 1-3 cm. long and 1-3 mm. broad, often reflexed ................ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14. P. ensifolium. 

28. Culms delicate or usually not so delicate, ( 15-f 20-100 cm. tall; blades firmer ( mem
branous, or firmer), 3-1 2 cm. long, 3-15 mm. broad, reflexed or ascending (2 9) 
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29( 28). Blades soft, never cartilage-margined; panicle 5-1 2 cm. lon�; spikelets 1.4- 2.2
mm. long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. P. die otcnnum. 

29. Blades rather firm and stiff, tending to become cartilaginous at the margin; panicle
3-6 cm. long; spikelets 1.3-1.8 mm. long .......... 15. P. tenue. 

30( 4). Plants annual ( Doubtful cases should be keyed under both alternatives) ( 31) 
30. Plants perennial ( 45)
31 ( 30). Inflorescence consisting of several more or less secund spikelike racemes; fertile

lemma transversely rugose ( 3 2) 
31. Inflorescence a more or less diffuse panicle ( 35)
3 2( 31 ). Spikelets 5-6 mm. long ...................... 63. P. texanum.
3 2. Spikelets 1.9-3.8 mm. long ( 33) 
33 ( 3 2). Spikelets 3.5-3.8 mm. long ................... 64. P. arizonicum.
33. Spikelets 3 mm. long or less ( 34)
34( 33). Spikelets strongly reticulate-veined ( i.e., longitudinal nerves connected by 

random transverse connections ) ................. 65. P. fasciculatum.
34. Spikelets never reticulate-nerved ................... 30. P. reptans.

35(31). Spikelets microscopically tuberculate (36) 
35. Spikelets not tuberculate ( 37)
36( 35 ). Spikelets 1.8- 2.6 mm. long, glabrous ........... 35. P. verrucosum.
36. Spikelets 3.2-3.6 mm. long, pubescent .............. 34. P. brachyanthum.

37 ( 35). First glurne about a fourth as long as the spikelet ...................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 2. P. dichotomi/lorum.

37. First glume usually proportionately longer ( 38)
38(37). Spikelets about 1.3 mm. long .................. 48. P. trichoides.
38. Spikelets 1.7-5 mm. long (39)
39( 38). Spikelets 4.5-5 mm. long ..................... 55. P. miliaceum.
39. Spikelets 1.7-4.2 mm. long ( 40)
40( 39 ). Panicles about half the length of the entire plant ( 41)
40. Panicles a third the total length of plant or less { 43) 
41 ( 40). Panicles narrow, usually less than half as broad as long ................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60. P. -flexile.
41. Panicles as broad as long or nearly so ( 4 2)
4 2( 41 ). Fertile lemma with a prominent lunate scar or discolored area at base ...... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58. P. Hillmanii.
4 2. Fertile lemma not scarred or discolored at base ...... 59. P. capillare.

43(40). Spikelets 1.7- 2.2 mm. long .................... 61. P. philadelphicum.
43. Spikelets 2.7-4.2 mm. long ( 44)
44 ( 43). First- glume half to two thirds the length of the spikelet; spikelets 2. 7-3.3

mm. long .................................... 56. P. hirticaule.
44. First glume more than three fourths the length of the spikelet; spikelets 3.8-4.2

mm. long .................................... 57. P. pampinosum.

45 ( 30). Spikelets short-pedicelled along one side of the rachises, forming spikelike 
racemes; fertile lemma transversely rugose ( except in P. h emitomon) ( 46) 

45. Spikelets in open or sometimes contracted or congested panicles ( somewhat I-sided
in P. anceps and P. rigidulum) ( 51) 

46(45). First glume nearly equaling the sterile lemma (47) 
46. First glurne much shorter than the sterile lemma ( 48)
47 ( 46). Racemes spreading; fertile lemma not more than one third the total length of

the spikelet .................................. 31. P. gymnocarpon.
47. Racemes appressed; fertile lemma nearly as long as spikelet ................... , 

............................................. 33. P. obtusum.
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48(46). Fertile lemma not transversely rugosc ........... 32. P. liemitomo11.

48. Ferttle lemma transversely rugose ( 49)

49(48). Nodes bearded ......................... : ... 29. P. purpurascens. 
49. Nod� not bearded ( 50)

50(49). Spikelets 2.2-2.4 mm. long ................... 27. P. geminatum. 
50. Spik�lets 2.5-3 mm. long ......................... 28. P. paludivagum. 

51 ( 45). Fertile lemma tranversely rugose ( 52) 
51. Fertile lemma not transversely rugose ( 53)

52( 51). Blades ( 10-) 17-35 mm. broad; nodes usually densely hirsute; rare in extreme
south Texas .................................. 47. P. maximum. 

52. Blades usually 3-17 mm. broad; nodes not bearded; uplands and mountains in west
Texas ....................................... 46. P. bulbosum.

53 ( 51). Sterile palea enlarged and indurate at maturity, expanding the spikelet; blades 
scarcely broader than their sheaths; spikelets about 2.3 mm. long, borne toward 
the ends of the few slender branches ............. 36. P. hians. 

53. Sterile palea usually absent or ( if present) minute ( 54)

54 ( 53). Plants with conspicuous creeping scaly rhizomes ( 55)
54. Plants without creeping scaly rhizomes ( 59)

55 ( 54). Spikelets short-pedicelled, more or less secund along the nearly sin1ple panicle
branches ..................................... 37. P. _anceps. 

55. Spikelets long-pedicelled, not secund, arranged in an open or contracted panicle ( 56)

56( 55 ). Spikelets 2.2-2.5 mm. long ................... .45. P. repens. 
56. Spikelets 2.8-8 mm. long ( 57)

57 ( 56). Panicle compact, strongly contracted, elongate and nodding; plants of coastal
sands ....................................... 42. P. amarulum. 

57. Panicle diffuse or only slightly contracted ( 58)

58 ( 57). Spikelets 2.8-5 mm. long .................... .44. P. virgatum. 
58. Spikelet usually 6-8 mm. long ..................... 43. P. Havardli. 

59 ( 54). Panicles narrow and few-flowered; culms erect and wiry; blades drying involute 
............................................. 41. P. tenerum. 

59. Panicles open or contracted, many-flowered ( 60)

60(59). Spikelets 5-6 mm. long, the fertile lemma only 1.6-1.8 mm. long ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54. P. capillarioides. 

60. Spikelets 1.8-3. 7 mm. long ( 61)

61 ( 60). Spikelets short-pedicelled along the nearly simple panicle branches; plants
usually of low moist ground ( 62) 

GI. Spikelets either long-pedicelled in open panicles or if very short-pedicelled then the 
panicle open and its branches branching and plants not confined to low moist 
ground (63) 

62 ( 61). Ligule fimbriate-ciliate, 2-3 mm. long .......... 40. P. longifolium. 
62. Ligule membranous, about 1 mm. long or less ....... 39. P. rigidulum. 

63 ( 61). Culrn ( at least the lower part) knotty, the nodes as much as twice as thick as 
the middle of the internodes ................... 38. P. antidotale. 

63. Cuhn not so knotty ( 64)

64( 63). Blades (larger ones) 20-35 mm. broad ......... .49. P. hirsutum. 
64. Blades 2-12 mm. broad (65)

65( 64 ). Blades hirsute on both surfaces ( glabrescent in some specimens) ........... . 
. • . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50. P. Ghiesbreghtii. 

65. Blades glabrous or essentially so ( at least above) ( 66)

66(65). Culrns 70-100 cm. tall, at least the lower nodes with a ring of erect hairs;
panicle often nearly half the height of the plant ... 53. P. pilcomayense. 

66. Culms 15-80 cm. tall, the lower nodes nearly glabrous; panicle 6-25 cm. long ( 67)
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67(66). Spikelets 3-3. 7 mm. long ... .... ......... ..... 51. P. Ilallii.
6 7. Spikelets 2-3 mm. long .................. ......... 5 2. P. filipes. 

I. Panicum depauperatum Muhl. Perennial; elongate vernal phase differing slightly
from the compact autumnal phase; bases firm crowns; vernal phase with cuhns several to 
many in a tuft, slender but rather stiff, erect or nearly so; sheaths glabrous or papillose
pilose; ligule less than 1 mm. long; blades 6-15 cm. long, 2-5 mm. broad, often involute 
in drying, 20 or more times as long as broad; panicle exserted but usually not much 
exceeding the leaves, 4-8 cm. long, few-flowered; spikelets 3.2-3.8 ( -4.2) mm. long, 
elliptic, pointed, glabrous or sparsely pubescent; second glume and sterile lemma ex
tending beyond the fruit to form a beak, the sterile lemma 7 - to 9-nerved; autumnal phase
similar, the reduced panicles partly concealed in the basal leaves. Rare on gravelly 
slopes in pine-oak woodlands, e. Tex., very rare w. to n.-cen. Tex., spring-fall; Que. and 
N.S. to Minn., s. to Ga. and Tex. 

2. Panicum linearifolium Scribn. Perennial; vernal phase in dense tufts; culms slender,
erect, 20-45 cm. tall, often pilose; sheaths papillose-pilose; ligule a fringe 0.6-1.5 mm. 
long; blades erect, usually nearly as long as the panicles, 2-4 mm. broad, 20 or more 
times as long as broad; panicle long-exserted, 5-10 cm. long, the flexuous branches 
ascending; spikelets 2. 2-3.2 mm. long, oblong-elliptic, obtuse, sparsely pilose; glume and 
sterile lemma not extending beyond the fruit, the sterile lemma 7- to 9-nerved; autumnal
phase similar, the reduced panicles hidden among the basal leaves. P. perlongum Nash. 
Frequent in dry sterile gravel or sandy slopes, e. Tex. and isolated in the Llano region, 
spring(-fall); Que. and Me. to Man. and N.D., s. to Ga., Tex. and Colo. 

A form known as "P. Wemeri Scribn.," probably not specifically distinct, with blades 
15 cm. long or shorter, nodes usually sparingly pilose, sheaths glabrous, spikelets nearly 
glabrous, has been reported to occur at Dallas. P. linearifolium is probably merely the 
small-spikeletted extreme of a continuously intergrading series of forms, all of which 
should probably be referred to P. depauperatum.

3. Panicum laxifforum Lam. Perennial, tufts loose or compact; vernal culms ( 1) 2-4
dm. tall, erect or geniculate below, branching from the base; nodes bearded with reflexed 
hairs; sheaths retrorsely pilose; foliage soft, lax, aggregated toward the base, the basal 
leaves not in distinct rosettes in autumn; ligule nearly obsolete; blades 5-15 (- 20) cm. 
long, 7-1 2 mm. broad, glabrous or sparsely ciliate, or pilose on 1 or both surfaces; panicle 
long-exserted, 8-1 2 cm. long, lax, few-flowered, the lower branches often reflexed; spikelets 
1.7- 2.3 mm. long, obovate, obtuse, turgid, 5- to 7-nerved; autumnal phase branching near 
the base, forming a close flat tuft; blades scarcely reduced or shorter, often much
exceeding the much-reduced secondary panicles, often in dense tufts. P. xalapense H.B.K. 
and var. strictirameum Hitchc. & Chase. Frequent in sandy woodlands, e., s.e. and n.-cen. 
Tex., spring-fall; Md. to Ill. and Mo., s. to Gulf States; Mex., Guat., Hisp. 

A very depressed, depauperate form from a few boggy areas in east Texas has been 
referred to ''P. ciliatum Ell." but does not appear to be specifically distinct in any 
critical way. A form known as P. strigosum Muhl. wit!h glabrous spi.kelets 1.3-1.7 mm. 
long has been reported to occur in east Texas. It is very closely related to P. laxiflorom
and probably not speci6cally distinguishable; we have seen no Texas material. 

4. Panicum nngustifoliwn Ell. Perennial; densely tufted vernal culms ascending or
spreading 3-5 dm. tall, the lowermost or all the internodes gray crisp-villous or often all 
internodes nearly glabrous; nodes sometimes bearded, sometimes not; sheaths villous or 
glabrous, or the lower villous and the upper glabrous; ligules not more than 1 mm. long; 
blades stiff, ascending, ( 5-) 7-15 cm. long, 3-8 mm. broad, long-acuminate, glabrous or 
villous on both surf aces, with usually fairly conspicuous principal nerves, often ciliate 
at base; panicle long-exserted, 4-10 cm. long, loosely flowered, the branches widely 
spreading at anthesis, the lower branches often reflexed or ascending; spikelets 2-3 mm. 
long, elliptic-obovate, papillose-pubescent, attenuate at base, rather strongly 7-nerved; 
first glume narrow and sheathing at base; autumnal phase ascending, repeatedly branch
ing, often somewhat top-heavy and reclining, or spreading or decumbent or mat-like; 
blades much reduced, very numerous, flat or involute, appressed, falcate or straight, 
rather thin and papery. P. consanguineum Kunth, P. ovinum Scribn. & Sm., P. arenico
loides Ashe, P. chrysopsidifolium Nash. Sandy woodlands, e. and s.e. Tex., s. to Nueces 
Co., spring-fall; s.e. U.S., W.I., Guat., Nie. and n. S.A. 
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This is a fairly variable species, as species of Panicum go, but the variation is too 
chaotic to permit recognition of more than one species. The more glabrous phase, P.

ovinum, grades completely into the rest, although the extremes may be recognized on 
ultra-technical characters. There is complete intergradation also to P. portoricense 
through the plant known as "P. aciculare." 

5. Panicum neuranthum Griseb. Perennial; rather like the glabrous phase of P. angusti
folium but the short-pedicelled spikelets more or less secund along the panicle-branches. 
Reported to occur in Tex., apparently on the basis of a misdetermined specimen of the 
glabrous phase of P. angustifolium, from which it is doubtfully distinct, spring-fall; 
savannahs and open ground, s. Fla.; Miss.; Br. Hond.; Cuba. 

6. Panicum aciculare Poir. Perennial, densely tufted; vernal culms ascending from
a spreading base, 2-5 dm. tall, appressed-pubescent below; lower sheaths villous; ligules 
not more than 1 mm. long; blades spreading or ascending, stiff, narrowed to an involute 
point, glabrous or the lower sparsely pilose, the middle-culm blades 4-6 cm. long and 
2-5 mm. broad; panicle 3-7 cm. long, the flexuous branches spreading at maturity;
spikelets 1.8-2.2 mm. long, obovate, pubescent, attenuate at base, rather strongly 7-
nerved; first glume narrow and sheathing at base; autumnal phase bushy-branched;
culms 1 { -3 ) dm. long, spreading, forming dense cushions; blades involute, sharp
pointed, usually arcuate, mostly 1-3 cm. long. Scattered in e. and s.e. Tex. on sandy
soil, spring-fall; N.J., Va. to n. Fla., Ark., Okla. and Tex.; W.I.; n. S.A.

This is closely related to both the P. angustifolium complex and to the P. portoricense
P. lancearium complex, probably representing a selection of intermediate specimens of 
hybrid origin and is of negligible taxonomic value. 

7. Panicwn dichotomum L. Perennial; vernal phase ( Apr.-Aug.) culms tufted, erect
or ascending from a knotted or loose crown, 3-5 ( -10) drn. tall, glabrous but the nodes 
very often with a grayish retrorse beard about 1 ( -2) mm. long and often the lower 
nodes geniculate; sheaths essentially glabrous; ligules minute; blades usually spreading, 
the upper often reflexed, 3-12 cm. long, 4-15 mm. broad, glabrous or sparsely papillose
ciliate at base, green ( often bright, rarely olivaceous) and thin, quite flat; panicle usually 
elongate-ovoid, usually many-spikeletted, 5-12 cm. long, with the slightly spreading 
very slender and often flexuous branches usually copiously branched; spikelets 1.4-2.2 
mm. long, elliptic, glabrous or pubescent, 5- to 7-nerved; second glume usually shorter
than fertile lemma; autumnal phase (June-Dec.) much-reduced, much-branched at
some nodes, the lower part usually ascending ( or reclining from the heavy weight of the
top) and bladeless like a slender tree-trunk, the upper part copiously bushy-branched
with numerous small blades 2-4 cm. long and 1-3 mm. broad ( thin, green, flat or often
involute). P. nitidum Lam., P. barbulatum Michx., P. microcarpon Muhl., P. lucidum
Ashe, P. roanokense Ashe, P. yadkinense Ashe. Frequent in moist sandy woodlands, e.
and s.e. Tex., rare w. to n.-cen. Tex., spring-fall; s.e. Can., e. U.S., Bah. I., Cuba.

A slightly variable species represented with us mostly by the trivial forms known as 
"P. barbulatum" and "P. microcarpon." In some parts of the range it is apparently often 
contaminated genetically by the "P. Lindheimeri" form of the P. spretum complex. Ap
parently the more glabrous forms of P. dichotomum pass ( through large-leaved plants 
known as P. cryptanthum) to the P. scoparium alliance. 

8. Panicum leucothrix: Nash. Perennial; vemal phase light olive-green to dark-green;
culms 1-5 (-7) dm. tall, ascending (often decumbent at base and somewhat geniculate), 
weak, slender, glabrous or appressed papillose-pilose, the nodes pubescent or glabrous; 
sheaths papillose-pilose to puberulent or glabrous; ligule minute but blade at base with 
a ligulelike tuft of hairs 2-3 mm. long; blades 3-8 mm. broad, about 2-5 cm. long, 
glabrous or sparsely villous above, puberulent or glabrous beneath, or even velvety
puberulent beneath; panicle 3-8 cm. long, rather densely flowered; spikelets 0.9-1.3 mm. 
long, pubescent, elliptic; autumnal phase: stems reclining or decumbent-spreading, occa
sionally the culms at first sending out from lower and middle nodes long branches 
similar to primary culms, later producing more or less fascicled branches, or usually the 
culms with crowded branchlets, the whole somewhat bushy-branched; blades flat or 
subinvolute. P. Wrig.htianum Scribn., P. longiligulatum Nash. Infrequent in sandy 
woodlands, often in boggy or moist low places, e. and s.e. Tex., spring-fall; Coastal 
States, Mass. to Tex.; also Tenn.; W.I., C.A., Col. 
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Closely related to the P. spretum-P. Lindheimeri complex, and grading into the smaller
spikeletted forms of P. Lindheimeri. 

9. Panicum Lindheimeri Nash. Vernal culms 3-9 dm. long, tufted, ascending or spread
ing; lower internodes often pubescent; sheaths glabrous or pubescent; ligule minute but 
blade at base with a ligulelike tuft of hairs 2-5 mm. long; blades firm, ascending to 
reflexed, 4-8 mm. broad, sparingly ciliate around the base, otherwise glabrous; panicle 
4-8 ( -12) cm. long, usually nearly as broad, the branches ascending or appressed or 
usually spreading; spikelets 1.3-1.7 mm. long, elliptic to obovate, pubescent ( rarely 
nearly glabrous ), 5- to 7-nerved; autumnal phase mostly reclining or stiffiy spreading, the 
early branches elongate, the subsequent branches in short fascicles or in tufts of short 
appressed branches; blades involute at least at the tip, greatly reduced and often ap
pressed or ascending, often ciliate basally. P. lanuginosum var. Lindheimerl (Nash) 
Fem. Widespread often in calcareous soils in e. half of Texas, w. over the �dwards 
Plateau and even to Brewster Co. in the Trans-Pecos, spring-fall; N.S., Que., e. U.S., 
N.M., Calif., Coah.

P. Lindheimeri freely grades into the phases of the P. lanu�inosum complex which
have small spikelets and sparse pubescence. Closely related and reportedly occurring in 
the moist coastal areas of the state is P. spretum Schult. with large, narrow panicles; 
we have seen no Texas material of this species. 

10. Panicum lanuginosum Ell. Perennial; vernal phase ( usually grayish) olive-green or
bluish-green, velvety-villous to densely spreading-villous throughout or the upper parts 
of the culm or the various parts of the leaves glabrate; culms usually in large clumps, 
2-1 dm. tall, spreading, often with a glabrous ring below the nodes, the nodes themselves
usually with a retrorse gray beard; sheaths like the midstems in pubescence; ligule a short
fringe but blade at base with a ligulelike tuft of hair 3-5 mm. long; blades thickish,
sometimes stiff, often somewhat incurved or spoon-shaped ( when fresh), from nearly
glabrous to densely velvety or densely villous, 4-10 cm. long, 5-12 mm. broad, sometimes
with a very thin firm mar�in; panicle ( 4-) 6-12 cm. long, the axis and alro often the
branches pubescent; spikelets 1.6-2.1 mm. long, pubescent, 5- to 9-nerved; autumnal
culms widely spreading to matted-decumbent or ascending or rarely erect, freely branch
ing from the middle nodes, the branches repeatedly branching and much-exceeding the
internodes, the ultimate branchlets forming flabellate fascicles; blades much-reduced,
2-3 cm. long, usually much-exceeding the panicles. P. Thurowii Scribn. & Sm. Frequent
in sandy woodlands and prairies, e. half of state, spring-fall; N .S. and Que. to Mont., s.
to Gulf States, N.M., Ariz. and Calif. (rare w. of the 100th meridian).

This species in its typical form looks like a small edition of P. scoparium. P. lanugino
sum grades into the P. spretum-P. Lindheimeri alliance through such forms as have 
been called P. huachucae Ashe [incl. var. fasciculatum (Torr.) F. T. Hubb. and P. 
tennesseenso Ashe]. One form, "P. auburne Ashe," recombines the small spikelets of 
P. Lindheimeri and the pubescence of P. lanuginosum. P. lanuginosum passes into the
shaggier P. villosissimum through fom1s called "P. praecocius Hitchc. & Chase." There
seems to be little merit in recognizing all these "species," which are arbitrary selections
of specimens showing various recombinations of characters. See remark under P. villo
sissimum.

11. Panicum vilJosissimum Nash. Perennial; vernal phase light olive-green; culms
25-45 cm. tall, erect or ascendin�, pilose with spreading hairs 3 mm. long; sheaths
pilose; ligule a minute fringe but blade at base with a ligulelike tuft of hairs ( 2-) 4-5
mm. long; blades rather firm, 6-10 cm. long, 5-10 mm. broad, pilose on both surfaces or
occasionally nearly glabrous above; panicle 4-8 cm. long, the branches stiffly ascending or
spreading; spikelets 1.8-2.8 mm. long, pilose, 5- to 9-nerved; autumnal culms stiffi.y
spreading, finally prostrate, often sparingly branched from the middle and lower nodes,
the leaves of the fascicled branches appressed to give the cluster or mat a "combed-out"
appearance. P. pseudopubescens Nash. Infrequent or locally abundant in sandy wood
lands, e., s.e. and n.-cen. Tex., spring-fall; Mass. to Wisc. and Kan., s. to Fla. and Tex.;
Mex., Guat.

The merits of recognizing this as distinct from the P. lanuginosum complex will have 
to be the subject of investigation. Only the arbitrary,spikelet-size character can be used 
to separate P. villosissimum from some of the shaggier forms of P. lanuginosum. 
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12. Panicum ovale Ell. Perennial; vernal culms 2-5 elm. tall, erect or ascending, rather
stout, long-pilose below with ascending or appressed hairs, often nearly glabrous above, 
the nodes bearded; sheaths ascending-pilose; ligule a minute fringe, the blade at base 
with a ligulelike tuft 2-3 mm. long and rather sparse; blades 5-10 mm. broad, the upper 
surface nearly glabrous except for long hairs near the base and margins, the lower surface 
appressed-pubescent; panicle 5-9 cm. long; spikelets 2.7-2.9 mm. long, 5- to 9-nerved, 
pubescent; autumnal phase spreading-decumbent, the stiff culms rather loosely branch
ing from the middle and upper nodes, the leaves and panicles greatly reduced. Reported 
to occur in Waller Co., s.e. Tex., where it supposedly was collected once in 1906; we 
have not seen any Tex. collections that fit the description; N.C. to Fla.; Ind.; Ill.; Tex. ( ?) 

13. Panicum portoriccnse Hamilt. Perennial, olive-green; vernal culms 15-50 cm. long,
wiry, slender minutely grayish crisp-puberulent to nearly glabrous, often somewhat 
geniculate at the lower nodes; sheaths glabrous or crisp-puberulent; ligule a very minute 
ciliate fringe or obsolete; blades firm, 2-6 cm. long, 3-7 mm. broad, glabrous to puberu
lent; panicle 2-4 ( -6) cm. long, the branches spreading, with few spikelets; spikelets 
( 1.5-) 1.7-2.4 mm. long, puberulent or rarely nearly glabrous, asymmetrically pyriform, 
strongly 7- to 9-nerved, markedly turgid; autumnal culms spreading, branching from 
all but the uppermost node, the reduced blades involute-pointed. P. lancearium Trin., 
P. pauciciliatum Ashe. Rare in e. and s.e. Tex. (locally common in Aransas Co.) in
sandy woodlands, spring-fall; Coastal States, Va. to Tex.; Br. Hond.; Gr. Ant.

This species grades into the widespread P. angustifolium through the plant known 
as P. "aciculare." 

14. Panicum cnsifolium Ell. Perennial, glabrous throughout; vernal culms 2-4 dm.
talI, erect or reclining; ligule a very minute fringe or obsolete; blades cli�tant, often 
reflf'xed, 1-3 cm. long, 1.5-3 mm. broad, puberulent beneath ( at least toward the tip); 
panicle 15-40 mm. long; spikelets 1.2-1.7 mm. long, glabrous or puberulent, 5- to 7-
nerved; autumnal culms spreading or reclining, sparingly branching from the middle 
nodes, the branches mostly simple. Rare in moist sand, e. Tex. ( Nacogdoches and 
Newton cos.), spring-fall; Coastal States. N.J. to Tex. 

"P. curtifolium Nash," reported to occur in e. Tex., is basically P. e11sifolit1m as to 
gen!'tic constitution, but contaminated by something like the P. spretum-P. Li11dheimeri 
complex. 

15. Panicum tcnue Muhl. Perennial; vernal phase green to olive-green; culms 15-55 cm.
tall, tufted, often slightly geniculate at tl1e lower nodes, ascending or erect, sometimes 
sparsely appressed-pubescent below, the leaves rather crowded near the base, sheaths 
puberulent between the nerves or sparsely appressed-pilose or nearly glabrous; ligule a 
very minute dense fringe; blades rather firm and stiff, tending to becoming minutely 
cartilaginous at the margin, the lower ones 3-5 (-7) cm. long and 3-6 mm. broad, rather 
much-reduced upward along the stem and distant, glabrous on both sides or puberulent 
beneath; panicle 3-6 cm. long; spikelets 1.3-1.8 mm. long, puberulent, 5- to 7-nerved; 
autumnal culms erect, leaning or spreading, usually much-branched, tl1e branches bushy 
or fa�cicled. P. albomarginatum Nash, P. trifolium Nash. Infrequently or locally abundant 
in sandy soil, e. and s.e. Tex., spring-fall; s.e. U.S. and along the coast n. to N.J.; Cuba; 
Guat. 

This is fairly closely related to P. sphaerocarpon. 
16. Panicum sphaerocarpon Ell. Perennial, except for spikelets completely glabrous

( except when genetically contaminated); vernal phase light-green; culms few in a tuft, 
2-8 elm. long, radiate-spreading, sometimes nearly erect, the nodes appressed-pubescent;
ligule absent ( except a minute scale in contaminated genotypes); blades 7-14 mm. broad,
thick, cartila�nous-margined, at base cordate and ciliate; panicle 5-10 cm. long, about
as broad as long, the branches often viscid; spikelets 1.3-2 mm. long, obovoid-spherical
when fully mature, ellipsoid when young, 5- to 7-nerved, puberulent to essentially
glabrou,;; autumnal phase prostrate-spreading, remaining simple or sparingly branched
late in the season from the lower and middle nodes, the short branches mostly simple,
the thick white-margined blades of the winter rosette conspicuous. Frequent, sandy or
gravelly soil, e., s.e. and n.-cen. Tex. ancl Rio Grande Plains ( coastal part), isolated in
dunes in Winkler and Ward cos., spring-fall; Vt. to Kan., s. to n. Fla. and Tex.; Mex.
to Venez.

Miscellaneous genetically contaminated plants with minute ligules have been desig
nated as var. inffatum ( Scribn. & Sm.) Hitchc. & Chase. 
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17. Panicum polyanthes Schult. Perennial, completely glabrous ( except spikelets);

vernal culms erect, 3-9 dm. tall, the nodes gJabrous or nearly so; ligules absent or a 
minute fringe in genetically contaminated plants; blades 12-33 cm. Jong, 15-25 mm. 
broad, firm, cartilage-margined, at base cordate and ciliate, the upper scarcely reduced; 
panicle 8-25 cm. long, a fourth to half as wide as long, densely flowered, the branches 
mostly viscid; spikelets 1.3-1.8 mm. long, minutely puberulent, obovoid-spherical at 
maturity, broadly ellipsoid when young, 5- to 7-nerved; autumnal phase remaining erect, 
producing simple branches from the lower and middle nodes, the thick white-margined 
blades of the winter rosette conspicuous. Infrequent in sandy woodlands, e. Tex., spring
fall; s.e. U.S. n. to Conn., Pa., IH., Mo. and Okla. 

18. Panicum malacophyllum Nash. Perennial; vernal phase velvety or minutely
velvety-pilose throughout; culms slender, 25-70 cm. long, erect or ascending, rarely 
spreading, the nodes retrorsely bearded; sheaths with retrorse hairs; ligule a fringe 
1-1.5 mm. long ( actually the true ligule minute, the fringe attached at the very base
of the blade); blades 7-10 cm. long, 5-12 mm. broad; panicle 3-7 cm. long; spikelets
2.6-3 mm. long, papillose-pilose, strongly 7- to 9-nerved; autumnal phase spreading,
forming bushy top-heavy clumps with reduced blades. Infrequent in sandy woodlands,
n.-cen. Tex., spring-fall; Tenn., Mo., Kan., Ark., Okla. and Tex.

This neatly combines characters of the P. oligosanthes-P. lanuginosum complex, indi
cating its probable origin. 

19. Panicum oligosanthes Schult. Perennial; vernal culms 2-6 dm. talJ, glabrous or
variously pubescent; sheaths often papillose-pubescent; ligules less than 1 mm. long; 
blades 5-15 cm. long, 5-12 mm. broad, rather firm, variously pubescent, usually ascend
ing, at base often short-ciliate, at apex usually sharply acute; panicle 4-12 cm. long; 
spikelets pedicelled, 2.9-4 mm. long, usually turgid-obovoid, pubescent to nearly glabrous, 
usually quite blunt, strongly 7- to 9-nerved, at base somewhat attenuate; sterile lemma 
often with a dark spot at the base; autumnal phase much-branched most of the length, 
especially in the upper part. P. Helleri Nash, P. Scribnerianum Nash. Practically all over 
Tex., spring-fall; most of the U.S.; Coah. 

An attempt has been made to recognize several taxa in this rather variable one but 
the intergrading series is so complete from one sort to another that nothing is thereby 
gained. The "true" P. oli[!,osanthes, with rather stiff blades which have some harsh 
pubescence beneath, is confined to the sandy soils of east Texas ( in our range), whereas 
the "Helleri" and "Scribnerianum" segregates are more generally distributed and weedy, 
but every conceivable intermediate type can be found. There is also intergradation 
through such forms as "P. malacon Nash" and P. malacophyllum to the P. lanuginosum
complex; and through P. Ravenelii to the P. scoparium complex. 

20. Panicum nodatum Hitchc. & Chase. Perennial; vernal culms ascending or spread
ing, hard and wiry, 25-35 ( -65) cm. ta11, finely papillose, crisp-puberulcnt; blades firm, 
ascending, 3-5 ( -9) cm. long, 5-9 mm. broad, puberulent on both surfaces, rather 
abruptly narrowed at apex; panicle 4-5 cm. long, few-flowered; spikelets 3.5.-4.3 mm. 
long, slightly pyriform, rather long-attentuate basally, 7- to 9-nerved, pubescent; autum
nal culms widely geniculate-decumbent, branching from all but the uppermost node, the 
branches somewhat divaricate, the nodes of the main culm swollen, no distinct winter 
rosette formed. Sandy prairies, Rio Grande Plains and the s. extremes of e. and s.e. Tex., 
grading into forms of P. oligosa11thes on a broad scale, the basal attenuation of the 
spikelets being the sole technical character permitting determination in many instances, 
spring-fall; endemic. 

21. Panicum pedicellatum Vasey. Perennial; vernal culms erect or ascending, 2-5 dm.
tall, usually ascending-hirsute, at least below; blades 5-9 cm. long, 3-6 mm. broad, mostly 
linear, often narrowed toward base, glabrous or sometimes minutely hispid; panicle 3-6 
(-10) cm. long; spikelets about 3.5-3.7 mm. long, pubescent, narrowly obovoid, attenuate 
and often discolored at base, 7- to 9-nerved; first glume about half as long as the 
spikelet, acute, the second glume slightly shorter than the fertile lemma; autumnal
ct,lms erect or leaning, freely branching from all but the uppermost nodes, the branches 
spreading, no distinct winter rosette formed. Frequent in limestone uplands, Edwards 
Plateau and nearby limestone areas, spring-fall; Tex., Coah. 

Closely related to P. transiens SwalJ., and both are related to the P. oligosantlies a1Iinnce. 
22. Panicum Ravenelii Scribn. & Merr. Perennial; vernal culms fairly stout and erect,

,3-7 dm. tall, densely papi1lose-hirsute with ascending hairs, the nodes short-bearded; 
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sheaths hirsute like the culms; ligule a fringe or tuft 3-4 mm. long, on the larger leaves 
grading into additional tuft at blade base; blades thick and firm, 8-15 cm. long, 1-2 cm. 
broad, glabrous above, densely velvety-hirsute beneath; panicle 7-12 cm. long; spikelets 
3.7-4.3 mm. long, sparsely papillose-pubescent, strongly 7- to 9-nerved; autumnal phase
more or less spreading, branching from the middle and upper nodes, the short branches 
crowded at the summit. Sandy woodlands, e. and s.e. Tex., spring-fall; Del. to Mo., s. to 
Fla. and Tex. 

This species combines the spikelet characters of P. latifolium, the/ubescence of some
other species, such as P. scoparium or typical P. oligosanthes, an the "ligule" of P.
lanuginosum. The blades are not as cordate as those of P. latifolium. Reports of the 
occurrence in Texas of P. Leibergii (Vasey) Scribn. are based on specimens referable 
to P. Ravenelii.

23. Panicum latifolium L. Perennial; vernal culms from a knotted crown, suberect,
4-7 dm. long, glabrous to downy-villous, the nodes retrorsely bearded; sheaths glabrous
to downy-villous; ligule a fringe about 0.5 mm. long; blades spreading, 7-12 cm. long,
15-30 mm. broad, sparsely ciliate at the cordate base, glabrous to velvety; panicle 6-12
cm. long; spikelets 3.6-4.7 mm. long, about half as broad, ellipsoidal, pubescent, 7- to
9-nerved; autumnal phase more or less spreading, branching from the middle nodf:s,
finally top-heavy and reclining, the upper leaves of the branches crowded and spreading,
not much reduced. P. Boscii Poir. var. molle (Vasey) Hitchc. & Chase. Infrequent in
sandy woodlands, e. and s.e. Tex., spring-fall; e. U.S.

Doubtfully distinct from P. macrocarpon Le Conte ( P. "latifolium" of older manuals) 
( with usually nonbearded nodes and spikelets averaging smaller, and occurring s.w. 
to Ark.). P. latifolium is closely related to the P. oligosanthes-P. Ravenelii alliance, hav
ing the large spike lets precisely like those of P. Ravenelii but the herbage more like that 
of P. commutatum ( or P. clandestinum).

24. Panicum scoparium Lam. Perennial; vernal phase grayish-olive-green, velvety
pubescent throughout except on a viscid ring below the nodes and at the summit of the 
sheath; culms 8-15 dm. long, stout, usually 2-3 (-4) mm. thick, erect or ascending, 
usually geniculate basally, sometimes scabrous below the nodes, sometimes puberulent; 
sheaths glabrous or hispid, often mottled or white-spotted, commonly swollen basally 
and contracted upward; ligule a fringe 0.5-1.3 ( -1.4) mm. long ( more than 1 mm. 
long only in the best-developed leaves); blades rather thick, 12-25 cm. long, 9-18 mm. 
broad, often stiffish, ascending or spreading, glabrous or scabrous, sometimes more or less 
pubescent beneath; panicle 8-20 cm. long, the axis and branches with viscid blotches or 
these absent; spikelets 2.3-2.6 mm. long, ovate to obovate, turgid, papillose-pubescent 
to obscurely puberulent to glabrous, pointed ( not sharply), 7- to 9-nerved; autumnal
phase erect, leaning or spreading, freely branching from the middle and upper nodes, 
forming flabellate fascicles. P. scabriusculum Ell. Sandy woodlands, usually in moist or 
even boggy areas, e. and s.e. Tex., spring-fall; Mass. to Fla. w. through Ky. to Mo., 
Okla. and Tex.; Cuba. 

Apparently grading through glabrous forms known as "P. cryptanthum Ashe" to 
P. dichotomum.

25. Pnnicum commutntum Schult. Perennial; vernal culms erect or decumbent often
from somewhat knotty bases, 25-75 cm. long, sometimes purplish-tinged; nodes never 
bearded; sheaths glabrous or nearly so; ligule a minute scale or usually essentially absent; 
blades 5-10 ( -15) cm. long, ( 6-) 8-25 mm. broad, glabrous on both surfaces but often 
slightly cordate and marginally ciliate near base; panicle 5-12 cm. long, loosely flowered, 
not much or often incompletely exserted from the upper sheath; spikelets 2.4-3.1 mm. 
long, 7- to 9-nerved, pubescent, ellipsoid, not very turgid; autumnal culms erect or lean
ing, often widely spreading, not much-branched, the winter rosette leaves often with a 
minute cartilaginous margin. P. Joorii Vasey, P. Ashei Pearson. E. U.S. w. to Mo., Okla. 
and Tex.; Mex. 

Some populations seem to show some introgressive influence of the P. oligosanthes
complex. This species is rather like a version of P. clandestinum ( or P. latifolium), con
taminated by P. dichotomum genes. 

26. Panicum clandestinum L. Perennial; vemal culms in large dense clumps, sometimes
with strong rhizomes, 5-10 cm. long; culms 7-15 dm. tall, scabrous to papillose-hispid at 
least below the nodes; sheaths strongly papillose-hispid to nearly glabrous; ligule a 
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muticous scale, very short; blades spreading or finally reflexed, 10-23 cm. long, 12-30 mm. 
broad, scabrous on both surfaces ( at least toward the end), usually ciliate and slightly 
cordate at base, sharply acute; panicle 8-15 cm. long; spikelets 2.7-3.2 mm. long, 
pubescent, 1- to 9-nerved; autumool culms erect or leaning, the branches leafy, the 
swollen bristly sheaths overlapping and wholly or partly enclosing the panicles, usually 
rather sparingly branched. Rare in extreme n.e. Tex. ( Bowie Co.), reported also from 
Dallas Co. in last century, spring-fall; N.S., Que. and Me. to Kan., s. to Gulf States. 

21. Panicum geminatum Forsk. Perennial, glabrous; culms terete, tufted, 25-80 cm.
long, rarely decumbent basally and rooting at the nodes, usually slightly geniculate 
basally and essentially erect; blades 1-2 dm. long, 3-6 mm. broad, flat or toward the 
apex involute; panicle 12-30 cm. long, extremely narrow; appressed spikelike racemes 
( 3 to) 8 to 18, lower racemes 25-30 mm. long, upper gradually shorter; raceme rachis 
ending in a short naked point; spikelets 2.2-2.4 mm. long, 5-nerved, subsessile, abruptly 
pointed, glabrous, the first glume truncate; fertile lemma and palea transversely rugose. 
Paspalidium geminatum ( Forsk.) Stapf. Moist ground or shallow water, e. half of Tex., 
frequent nearest the coast, summer-fall; Fla., La., Tex., Okla. and warmer regions of 
the world. 

28. Panicum paludivagum Hitchc. & Chase. Perennial, glabrous, resembling P. gemi�
natum but the culms at base elongate, creeping, rooting, rather succulent, as much 
as 2 mm. long, the lower part often submerged, loosely branching; blades 15-40 cm. 
long, scabrous on the upper surface; spikelets 2.5-3 mm. long, faintly 3-nerved; fertile 
lemma obscurely to obsoletely transversely rugose. Paspalidium paludivagum ( Hitchc. 
& Chase) Parodi. Scattered in wet places, s. Tex. ( Cameron, Hidalgo and San Patricio 
cos.), summer-fall; F1a., Tex; Mex.; Guat. 

This is not adequately separable from P. geminatum, being scarcely more than a 
form of that species. 

29. Panicum purpurascens Raddi. Robust stoloniferous perennial; culms decumbent
and rooting at the base, 2-5 m. long, the nodes densely villous; sheaths villous or the 
upper glabrous, densely pubescent on the collar; blades 1-3 dm. long, 10-15 mm. broad, 
flat, glabrous; panicle 12-20 cm. long, the rather distant subracemose densely flowered 
branches ascending or spreading; spikelets subsessile, 3 mm. long, elliptic, 5-nerved, 
glabrous; fertile lemma and palea minutely transversely rugose. Brachiaria purpurascens 
( Raddi) Henr. Abundant along canals and resacas in the Rio Grande delta, Brownsville 
region, late summer-fall; Tex., Fla. and Ala.; throughout trop. Arn. at low alt.; commonly 
cult. in trop. Am. as a forage grass, being cut for green feed; probably introd. into Braz. 
at an early date from Afr., where it was perhaps indigenous. 

30. Panicum reptans L. Branching annual; culms ascending 1-3 dm. above the creep
ing base ( rooting at the lower nodes); ligules less than 1 mm. long; blades 15-60 mm. 
long, 4-12 mm. broad, flat, cordate basally, usually glabrous, ciliate on the undulate 
margin near base; panicles of ascending spikelike racemes along an angled axis, 2-6 cm. 
long; the 3 to 12 ascending or spreading racemes 2-3 cm. long, aggregated, the rachis 
usually pilose with long weak hairs; spikelets second along the raceme, about 2 mm. 
long, glabrous, abruptly pointed, strongly 5-nerved, on pubescent or pilose pedicels about 
1 mm. long; first glume very short, truncate or rounded. Infrequent, s.e., e. and n.-cen. 
Tex. and Rio Grande Plains, usua11y in flowerbeds or other disturbed ground, summer
fall; Fla. to Tex.; trop. regions of the world, probably introd. in Tex. at an early date. 

31. Pnnicum gymnocarpon Ell. Perennial, rooting at the lower nodes; culms basally
prostrate, terminally ascending, 3-7 mm. thick; blades 14-25 mm. broad, basally with 
pronounced corners, marginally finely serrate; ligule a thin scale I mm. long; inflorescence 
paniculoid, 12-40 cm. long, 7-25 cm. broad, of 14 to 35 loosely ascending remote or 
remotely whorled branches ( "racemes" of some descriptions ) with each secondly bearing 
a number of closely set appressed nearly sessile spikelets or ( toward the base) usually 
compound with short appressed secondary branchlets ( each bearing several appressed 
sessile spikelets); spikelets 5.5-7 mm. long, narrow; 6rst glume nearly as long as the sterile 
lemma, the second glume strongly 3- to 5-nerved and surpassing the sterile lemma, both 
of them acuminate and glabrous; fertile lemma 2 mm. long, smooth, shiny. Local in wet 
sand along streams, e. and s.e. Tex. ( w. to Anderson and Colorado cos.), fall; Coastal 
States, S.C. to Tex. and inland to Ark. 
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32. Panicum hemitomon Schult. MAIDENCANE. Aquatic or subaquatic perennial from
extensively creeping rhizomes, often producing numerous sterile shoots with overlapping 
sometimes densely hirsute sheaths; culms 5-15 dm. tall, usually hard; sheaths of fertile 
culms usually glabrous; blades 10-25 cm. long, 7-15 mm. oroad, usually scabrous on the 
upper surface and smooth beneath; panicles elongate, very narrow, 15-30 cm. long, the 
branches erect, the lower branches distant, the upper ones approximate, 2-10 cm. long; 
spikelets subsessile, 2.4-2.7 mm. long, lanceolate, acute, 3- to 5-nerved, glabrous; first 
glume about half the len� of the spikelet; fertile lemma less indurate than usual in 
Panicum; apex of fertile palea scarcely enclosed by the margin of the fertile lemma. 
Frequent ( rarely flowering) on margin of lakes, ponds and stream, e. and s.e. Tex., 
spring ( usually May); Coastal States, N.J. to Tex.; also Tenn.; Braz. 

33. Panicum obtusum H.B.K. VINE-MESQUITE. Perennial forming large colonies from
extensive stolons; culms in tufts from a knotty base at intervals along the stolon, wiry, 
compressed, 2-8 dm. tall; Ugules about 1 mm. long; blades mostly elongate, 2-7 mm. 
broad, glabrous or nearly so; panicles narrow, 3-12 cm. long, about 1 cm. broad, the few 
appressed branches densely flowered, the short pedicels secund; spikelets 3-3.8 mm. long, 
obovoid, brownish, blunt, scabrous; first glume nearly as long as the spikelet; fertile 
lemma smooth and shiny. Frequent, forming large colonies near water or in sporadic 
overflow areas, w. ha1f of Tex., e. to n.-cen. Tex. and the Coastal Bend area, spring-fall; 
Mo. to Colo., s. to Ark. and cen. Mex. 

34. Panicum brachyanthum Steud. Glabrous branching annual; culms slender, weak,
decumbent at base, 3-10 dm. long; ligules minute; blades 5-15 cm. long, 2-3 mm. broad; 
panicle 5-15 dm. long, diffuse, the few branches divaricate and capillary, spikelet-bearing 
toward the ends; spikelets mostly in twos, 3.2-3.6 mm. long, fusiform, acute, obscurely 
nerved, roughened with small warts each of which is furnished with a short stiff hair; 
first glurne minute; fertile lemma minutely papillose, the margin inrolled only in the 
lower part. Frequent in sandy woodlands, e. and s.e. Tex. (s. to Aransas Co.), late 
summer-fall; Ark., La., Tex. and Okla. 

35. Panicum verrucosum Muhl. Glabrous branching annual, bright green, at first erect
(or erect when growing up through thick vegetation}, later widely spreading when not 
crowded; culrns slender, weak, 2-15 dm. long, decumbent at base, usually with prop
roots; ligules minute; blades thin, Hat, lax, 5-20 cm. long, 4-10 mm. broad; panicles 5-30 
cm. long, about as wide, diffuse, with divaricate capillary branches that are spikelet
bearing toward the ends; small panicles often produced at the lower nodes; spikelets
mostly in twos, 1.8-2.1 (-2.6) mm. long, elliptic-obovate, subacute, roughened with
small warts, the nerves obscure or obsolete; first glume minute; fertile lemma minutely
papillose, the margin inrolled only in the lower part. Sandy woodlands, e., s.e. and n.-cen.
Tex., frequent, late summer-fall; Mass. to Fla., w. to Mich., Ky., Ark. and Tex.

36. Panicum hians Ell. Tufted perennial; culms compressed, 2-6 dm. tall, mostly erect,
sometimes more or less decumbent or prostrate with erect branches; ligules minute; blades 
5-15 cm. long, 1-5 mm. broad, flat or folded, pilose on the upper surface near base;
panicles 5-20 cm. long, usually loose and open, the primary branches few, slender, distant,
spreading or drooping, the branchlets borne on the upper half or toward the ends only;
spikelets in more or less secund clusters, short-pedicelled, 2.2-2.4 mm. long, 5-nerved,
glabrous; palea of the sterile floret becoming enlarged and indurate, expanding the
spikelet to twice as thick as wide at maturity; fertile lemma minutely papillose-roughened,
relatively thin for this genus. Usually in low places, damp soil, e., s.e. and n.-cen. Tex.
and Rio Grande Plains, rare w. to Llano region, spring-fall; Coastal States, Va. to Tex.;
also Mo., Ark., Okla. and N.M.; Mex.

Some of the denser-spikeletted forms bear a strong superficial resemblance to Spheno
pholis obtusata. 

31. Panicum anceps Michx. Perennial from branching scaly rhizomes 2-4 mm. thick;
culms 3-10 dm. long, erect, compressed; sheaths keeled, glabrous to pilose or densely to 
sparsely villous ( especially at summit); ligule a scale 0.2-0.6 mm. long, firm; blades 
elongate, 4-12 mm. broad, pilose near base or often pubescent on both surfaces; panicles 
15-40 cm. long, the branches ascending or spreading, slender, remote, bearing short
mostly appressed rather densely flowered br:mchlets; spikelets slightly oblique to the
pedicels, 2.4-3.8 mm. long, short-pedicelled, lanceolate, pointed, glabrous, often gaping;
sterile lemma 5- to 7-nerved; glumes and sterile lemma mostly keeled; fertile lemma
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smooth and shiny and with a very minute tuft of thickish hairs at apex. P. rhizomatum 
Hitchc. & Chase. Abundant in sandy well-drained usually forested uplands, e. and s.e. 
Tex., infrequent w. to n.-cen. Tex., late summer-fall; s.e. U.S., w. to Kan., Okla. and 
Tex. 

38. Panicum antidotale Retz. Perennial from short knotty subrhizomatous base; culms
5-20 ( -30) dm. long, mostly erect, sparingly branched, robust, glabrous, compressed,
mostly exposed ( the sheaths shorter than and often diverging from the intemodes ), the
swollen nodes as much as twice as thick as the middle of the intemodes; sheaths nearly
glabrous or the lowest ones minutely pubescent; ligule 0.3-0.8 mm. long, a fimbriate scale;
blades elongate, flat, 5-12 mm. broad; panicle 15-30 dm. long, the many-Bowered branches
ascending; spikelets 2.5-3 mm. long, strongly nerved, pointed, the first glume a third 
to two thirds as long as the spikelet; sterile lemma 7-nerved; fertile lemma smooth and 
shining, acute. Local in roadsides and other disturbed areas, Rio Grande Plains, spring
fall; nat. of India, introd. and naturalized in Tex. and Ariz., perhaps elsewhere. 

39. Panicum rigidulum Nees. Tufted perennial in dense clumps from a short multi
noded crown, with numerous short-leaved innovations at base; culms 5-10 dm. tall, erect, 
compressed; sheaths keeled; ligules membranous, about 1 mm. long or less; blades erect, 
folded basally, flat distally, 2-5 dm. long, 5-12 mm. broad, glabrous or sparsely pilose on 
the upper side at the folded base; panicles terminal and axillary, 1-3 dm. long, a fifth to 
nearly as broad as long, the long branches erect or spreading, naked at base, the appressed 
to spreading densely flowered branchlets mostly borne on the underside of the branches, 
the pedicels glabrous or bearing near the summit 1 or several hairs; spikelets 1.8-2.8 mm. 
long, short-pedicelled, lanceolate, pointed, glabrous; sterile lemma 5- to 7-nerved; glumes 
and sterile lemma mostly keeled; fertile lemma and palea smooth and shiny, the fertile 
lemma sessile or rarely with a very minute stipe and with a minute tuft of thickish hairs 
at apFx. P. agrostoides Spreng. and var. ramosius (Mohr) Fem., P. condensum Nash, 
P. stipitatum Nash. Abundant in moist or poorly drained areas, e. and s.e. Tex., infrequent
w. to n.-cen. Tex., late summer-fall; most of e. U.S.; W.I.; Coah.

40. Panicum longifolium Torr. Perennial; cuhns erect, 35-80 cm. tall, in dense tufts,
compressed, usually surrounded by basal leaves nearly half as long; sheaths usually villous 
near summit; ligule membranous, fimbriate-ciliate, 2-3 mm. long; blades elongate, 2-5 
mm. or more broad, pilose on the upper surface near the base; lateral panicles few or
none, the terminal ones 10-25 cm. long, the branches slender and ascending; spikelets
2.4-2. 7 mm. long, short-pedicelled ( the pedicel often with a delicate hair near the tip),
lanceolate, pointed, glabrous; sterile lemma 5- to 7-nerved; glumes and sterile lemma
mostly keeled; fertile lemma smooth and shiny, with a minute tuft of thickish hairs at
apex. Reported to occur in e. Tex.; Mass. to Fla. and Tex., to Ind. and Tenn.

Extremely similar to P. rigidulum; the merits of recognizing the 2 as separate species 
should be carefully re-evaluated. 

41. Panicum tenerum Beyr. Perennial from knotty crowns; culms several, sub
compressed, wiry. erect, 4-9 dm. tall; lower sheaths pubescent toward the summit, with 
spreading hairs; ligule minute; blades 4-15 cm. long, 2-4 mm. broad, erect, firm, sub
involute, pilose on upper surfaces toward the base; panicle 3-8 cm. long, very slender, 
terminal and axillary; spikelets short-pedicelled ( the pedicel usually with a few long 
hairs), 2.2-2.8 mm. long, pointed, glabrous; fertile lemma and palea smooth and shiny. 
Rare in wet places in s.e. Tex., rarer still in e. Tex., summer-fall; Coastal States, N.C. to 
Tex.; W.I. 

42. Panicum amarulum Hitchc. & Chase. BEACH PANIC. Perennial from extensive
decumbent subrhizomatous to rhizomatous bases, forming clumps as much as 3 m. across; 
ascending aerial portions of the numerous culms to 1 m. long and 1 cm. thick, glaucous, 
glabrous throughout; ligule a fringe about 2 mm. long or at the extreme base of the 
fringe a firm minute scale; blades linear, firm, 2-5 dm. long, 5-12 mm. broad, involute 
near the tip, pilose on the upper surface near the base; panicle large, rather compact, 
3-10 cm. broad, slightly nodding, densely flowered; spikelets 4.3-5.5 mm. long, acuminate
pointed, glabrous; sterile lemma strongly 5- to 9-nerved; lower floret staminate; fertile
lemma and palea smooth and shiny. All along the Gulf beaches in loose dune sand, fall;
b'.•aches, N.J. to Mex.; W.I.

Very d01ibtfully distinct from P. amarum Ell., which occurs on beaches from Con
necticut to Georgia, and has been reported to occur in Texas. P. amarum supposedly 
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differs in more definitely rhizomatous habit, with culms rising singly at intervals, panicle 
a fourth to a third the entire height of the plant and not more than 3 cm. broad and 
spikelets 5-6.5 mm. long. P. amarulum intergrades with P. oirgatum inland. 

43. Panicum Havard.ii Vasey. Perennial from extensively creeping scaly rhizomes to
1 cm. thick; culms robust, about 1 m. tall, rising solitary and erect at intervals from the 
rhizomes, stout, glaucous, pale green, glabrous; sheaths glabrous; ligule membranous, 
ciliate; blades firm, 5-10 mm. broad, tapering into long setaceous-involute tips; panicle 
to 4 dm. long, diffuse; spikelets usually 6-8 mm. long, turgid, usually gaping, strongly 
5- to 9-nerved, glabrous, pointed; lower floret usually staminate; fertile lemma and
palea smooth and shiny. Sandhills, usually in deep loose blowing sand, w. half of Tex.,
especially abundant in the sandy South Plains, late summer-fall; Tex., N .M. and Chih.

Perhaps no more than a dune ecotype of P. oirgatum. 
44. Panicum virgatum L. SwrrcHGRAss. Perennial from strong branching scaly hori

zontal rhizomes; culms stout, robust, in large bunches, green or glaucous, tough, 1-2 ( -3) 
m. tall; sheaths glabrous; ligule membranous, ciliate; blades 1-6 dm. long, 3-15 mm.
broad, Oat, glabrous or sometimes pilose above near base, rarely pilose all over; panicle
15-50 cm. long, open and diffuse; spikelets turgid, often gaping, glabrous, ( 2.8-) 3.5-5
mm. long, acuminate-pointed; first glume clasping, two thirds to three fourths as long
as the spikelet, acuminate or cuspidate; sterile lemma 5- to 9-nerved; lower 0oret usually
staminate; fertile lemma narrowly ovate, smooth and shiny, the margins inrolled only
in the lower part. In moist or seasonally moist open places nearly throughout the state
but infrequent or rare in the Trans-Pecos, late summer-fall; N.S. and Ont. to N.D. and
Wyo., s. to Gulf States; Cuba; reported in Jal. and Gro. but perhaps based on mis
deterrninations; reports of its occurrence in Coah. and Chih. are based on specimens of
P. bulbosum.

45. Panicum repens L. Perennial with strong horizontal often extensively creeping
rhizomes which are clothed basally with bladeless sheaths; culms stout, rigid, 3-8 dm. 
long, erect; sheaths more or less pilose; ligule membranous, ciliate; blades flat or folded, 
linear, mostly firm, 2-5 mm. broad, sparsely pilose to glabrous; panicle open, 7-12 cm. 
long, the somewhat distant branches stifBy asc·ending; spikelets turgid, usually gaping, 
strongly 5- to 9-nerved, glabrous, pointed, 2.2-2.5 mm. long, ovate; first glume about a 
fifth as long as the spikelets, loose, truncate; lower floret usually staminate; fertile lemma 
smooth and shining. Rare in beach sand, Chambers and Galveston cos., probably not 
persistent, summer; Fla. to Tex.; trop. and subtrop. coasts of the world, possibly adv. 
in Am. 

46. Panicum bulbosum H.B.K. Perennial from knotty subrhizomatous bases, the knots
roundish and as much as 1-2 cm. thick in some p�ulations; culms robust and knotty. 
( 5-) 8-20 dm. tall, the bases sometimes shortly decumbent but the culms mostly erect, 
slightly compressed; sheaths glabrous to pilose toward the summit; ligule membranous, 
ciliate; blades 2-6 dm. long, 3-17 mm. broad, scabrous or glabrous above, glabrous be
neath, flat; panicle 2-5 cm. long, diffuse or open; spikelets 2.8-4.2 mm. long, ellipsoid, 
faintly nerved, glabrous; first glume about half the total length of the spikelet or a 
little less, usually rather blunt; fertile lemma transversely rugose. Incl. var. minus Vasey, 
P. plenum Hitchc. & Chase. Frequent in higher parts of Trans-Pecos Tex., mostly more
than 4,500 ft. elev., late summer-fall; Tex., N.M. and Ariz., s.e. to Oax.

47. Panicum maximum Jacq. GUINEA GRASS. Robust perennial ( often lasting only one
season in our range because not frost-hardy), light-green, from short stout rhizomes; 
culms mostly erect, usually 1-2 mm. tall, the nodes usually densely hirsute; sheaths papil
lose-hirsute to glabrous, usually densely pubescent on the collar; ligule 4-6 mm. long, 
membranous, ciliate; blades flat, 30-75 cm. long, to 35 mm. broad, glabrous, very scabrous 
on the margins, sometimes hirsute on the upper surface near base; panicles many-flowered, 
2-5 dm. long and about a third as broad, the long rather stiff branches ascending, naked
at base, the lower in whorls, the axils pilose, the short branchlets appressed and bearing
more or less clustered short-pedicelled spikelets; spikelets 3-3.3 mm. long, ellipsoid,
faintly nerved, glabrous; first glume about a third the length of the spikelet; fertile lemma
transversely rugose. Repeatedly introd. and as a waif in s. Tex. but not hardy; s. Fla.;
trop. regions of the world, probably originally from Afr.

This is one of the most highly esteemed forage grasses in the world, hence the repeated 
attempts to establish it in southern Texas, but the winters are too severe. 
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48. Panicum bichoides Sw. Annual; cuhns widely creeping and spreading, freelybranching; sheaths mostly longer than the internodes, pilose; blades 4-7 cm. long, 8-15 mm. broad, thin, ovate-lanceolate, asymmetrical, ciliate at base; panicle 8-15 cm. long,very diffuse, the branches capillary, ascending to spreading, the branchlets even thinner,spreading, few-flowered; spikelets about 1.3 mm. long, acute, sparsely pubescent. Exceedingly rare and probably not persistent, Brownsville region of s. Tex.; Mex.; W.I.,s. to Peru and Braz.; s.e. Asia and Phil.49. Panicum hirsutum Sw. Perennial; culms tufted, robust, erect, to 15 elm. tall and1 cm. thick, simple or branched at base only; nodes appressed-pubescent; sheaths papillose-hirsute, the hairs stiff, spreading, fragile, causing mechanical irritatian to the 
skin when handled; ligule membranous, ciliate; blades Hat, to 6 dm. long, 20-35 mm. broad, glabrous; panicle 20-35 cm. long, at first condensed, finally open, the branches ascending; spikelets pointed, 7- to 9-nerved, glabrous, 2-2.2 mm. long; fertile lemma smooth and shiny. Rare in thickets, Rio Grande delta ( Brownsville region) in extreme s. Tex., June-Dec.; Tex. and trop. Am.50. Panicum Ghiesbreghtii Foum. Perennial; culms tufted, stiff, erect, rather robust,ascending-hirsute, 6-8 dm. tall, the nodes densely hirsute; sheaths mostly hirsute; ligule membranous, ciliate; blades to 6 dm. long and 12 mm. broad, Hat, papillose-hirsute to glabrescent; panicles 2-3 dm. long, usually less than half as broad as long, the branches ascending, naked at base, the branchlets more or less appressed; spikelets pointed, 7- to 9-nerved, glabrous, 3 mm. long, 1 mm. broad; fertile lemma smooth and shiny. Infrequent in low moist ground and dense thickets, s. Tex. ( Calhoun, Cameron andHidalgo cos.), late summer-fall, rarely spring; Tex. and trop. Am.51. Panicum Hallii Vasey. Perennial, erect, 15-60 cm. tall, somewhat glaucous; leavesusually crowded toward the base; sheaths sparsely papillose-hispid to glabrous; blades ascending, Hat, curling with age, 4-15 cm. long, 2-6 mm. broad, sparsely ciliate toward the base, otherwise glabrous or nearly so; panicle 6-20 cm. long, the few branches stifHy ascending; spikelets 3-3.7 mm. long, 7- to 9-nerved, glabrous; fertile lemma smooth and shining. Frequent in rocky open dry uplands, w. two thirds of the state, intergrading on a broad scale with P. filipes and probably not specifically distinct from it, (spring-) summer-fall; Okla., Colo. and Ariz., s. to n. Mex. 52. Panicum 61ipes Scribn. Perennial, tufted; culms 3-8 dm. tall, erect or ascending,stiff; sheaths rarely pubescent; ligule membranous, ciliate; blades laxly ascending or spreading, 10-25 cm. long, 3-8 mm. broad, flat, glaucous, glabrous or sometimes sparsely hirsute beneath; panicles 7-25 cm. long, usually equaled or exceeded by the upper blades, the distal branches spreading; spikelets about 3 mm. long, pointed, 7- to 9-nerved, glabrous; fertile lemma smooth and shiny. Common in Rio Grande Plains and Coastal Bend region, frequent elsewhere in cen. Tex., becoming infrequent inland to w. Tex.; La., Tex., Coah., N.L., Tam. and S.L.P. Supposedly distinguished from P. Hallii by the longer blades, looser panicle and smaller spikelets, but actually intergrading with that species on a broad scale. Closely related also to what we call P. pilcomayense. 53. Panicum pilcomayense Hack. Perennial; culms stiff, robust, few together, 7-10dm. tall, at least the lower nodes with a ring of erect hairs; sheaths most� hirsute; ligule membranous, ciliate; blades fiat, elongate, 4-8 mm. broad, essentially abrous; panicle very diffuse, nearly half the height of the plant, the branches to 3 dm. ong, in fascicles of 2 to � or solitary, scabrous, naked below, loosely branched toward the ends, at least the lower axils pilose; spikelets pointed, 2.2-3 mm. long, 7- to 9-nerved, glabrous, on appressed pedicels; fertile lemma smooth and shiny. Local in s.e. Tex. and s. in coastal areas to Rio Grande delta, rare inland to Brazos Co., spring-fall; Tex.; Parag. Apparently introduced, though perhaps bicentric in distribution. We are including here a few plants which have been referred to P. Bergii Arech. Some of the plants have a great resemblance to P. filipes. 54. Panicum capillarioides Vasey. Perennial from a knotty base; cuhns stiff, erect orascending, 30-55 cm. tall, appressed-pubescent or glabrate, the nodes densely ascendingpubescent; sheaths mostly hirsute; ligule membranous, ciliate; blades rather stiff, 1-3 dm. long, 2-10 mm. broad, flat, harshly papillose-pubescent; panicle diffuse, few-Bowered, 1-2 dm. long, the capillary branches stiffiy spreading at maturity; spikelets pointed, 7- to
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9-nerved, 5-6 mm. long, lanceolate, long-acuminate, glabrous; fertile lemma l.G-1.8 mm.
long. Frequent usually in sandy soil, Rio Grande Plains, spring-fall; Tex.; Tam.

This species is readily distinguished from all others by the peculiar elongated second 
glume and sterile lemma. 

55. Panicum miliaceum L. BROOMCORN MILLET, HOG MILLET, PR0SO. Branching annual;
culms stout, erect or decumbent basally, 2-10 dm. long; ligule 1-3 mm. long; blades 
more or less pilose on both surfaces or glabrate, to 3 dm. long and 2 cm. broad, rounded 
at base; panicles usually more or less included at base, 1-3 dm. long, usually nodding, 
rather compactly diffuse, the numerous branches ascending, very scabrous, spikelet
bearing toward the ends; spikelets 4.5-5 mm. long, ovate, acuminate, strongly 9- to 
11-nerved, pointed, glabrous; first glurne large and clasping; fertile lemma smooth and
shining, stramineous to reddish-brown. Occasional in disturbed places, Plains Country and
n.-cen. Tex. and probably elsewhere as an escape, summer-fall; waste places, introd. or
escaped from cult., n.e. U.S. and occasionally in other parts of the U.S.; temp. part of
the Old World.

Cultivated in the cooler parts of the United States to a limited extent for forage and 
occasionally for feed for hogs. 

56. Panicum hirticaule J. Presl. Annual; culms simple or nearly so, usually 15-70 cm.
tall, papillose-hispid to nearly glabrous; ligule 1-3 mm. long; blades 5-15 cm. long, 4-13
mm. broad, often cordate basally, sparsely hispid to nearly glabrous, ciliate toward base;
panicles 5-15 cm. long, scarcely a third the entire height of the plant, diffuse; spikelets
2.7-3.3 mm. long, lanceolate-fusiform, acuminate, usually reddish-brown, pointed, 7- to
9-nerved; first glume half to three fourths the length of the spikelet, clasping; fertile
lemma 2 mm. long, smooth and shining, usually olive-brown at maturity. Infrequent in
the Trans-Pecos, usually in seasonally moist alluvial flats and fans, summer-fall; Tex. to
Calif. s. to Arg.

57. Panicum pampinosum Hitchc. & Chase. Annual much like P. hirticaule but freely
branching and nearly glabrous throughout; blades longer; spikelets more turgid, about 
4 mm. long; first glume more than three fourths the length of the spikelets; second glume 
and sterile lemma equal in length; fertile lemma 2.2 mm. long. Allegedly occurring in 
w. Tex., summer-fall; Tex. to Ariz.; Mex.

58. Panicum Hillmanii Chase. Resembling P. capillare (below) especially the larger
fruited forms, differing in having no short flowering branches at the base, stouter culms, 
firmer foliage, stiffer panicle branches with the lateral spikelets on shorter more appressed 
pedicels, well-developed sterile palea and especially in the larger darker fertile lemma 
( to 2 mm. long) with a prominent lunate scar at its base. Local in the Trans-Pecos and 
Plains Country, intergrading on a broad scale with P. capillare; plants showing com
bination of characteristics of the 2 "species" being common, summer-fall; Kan. to Tex.; 
Calif. Probably a mere form of P. capillare.

59. Panicum capillare L. WrrcHGRAss. Annual, freely branched from the base; culms
usually somewhat spreading from the base, 2-8 dm. long, papillose-hispid to rarely nearly 
glabrous; sheaths hispid; ligule 1-3 mm. long; blades 10-25 cm. long, 5-15 mm. broad, 
hispid on both surfaces; panicles many-flowered, diffuse, often making up half the total 
length of the plant, included at base until maturity, the branches finally divaricately 
spreading, the whole panicle breaking away and rolling before the wind; spikelets 2-3.3 
mm. long, pointed or attenuate at the tip, 7- to 9-nerved, glabrous; first glume large,
clasping; fertile lemma and palea smooth and shining, usually olive-brown at maturity.
Incl var. occidentale Rydb. Frequent in the Trans-Pecos and Plains Country, infrequent
e. to n.-cen. Tex., often in disturbed ground, summer-fall; most of N. A.

60. Pnnicum flexile (Catt.) Scribn. Branching tufted annual, erect, much-branched
from the base, 2-7 dm. tall, somewhat hispid or papillose-hispid below and on the 
sheaths, the nodes pubescent; ligule 1-3 mm. long; blades erect but not stiff, glabrous 
or sparsely hispid, to 3 dm. long, 2-6 mm. broad; panicles oblong, narrow, 1-2 dm. long, 
about a third as wide as long, diffuse; spikelets 3.1-3.5 mm. long, pointed, 7- to 9-nerved, 
glabrous; first glume large, clasping; fertile lemma and palea smooth and shining, usually 
olive-brown at maturity. Exceedingly rare, in extreme n.e. Tex. ( Clarksville, Red River 
Co. where collected once in the 19th century), fall (?); sandy mostly damp soil, meadows 
and open woods, e. Can. and N.Y. to N.D., s. to Fla. and Tex.; introd. in Ut. 
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61. Panicum philadelphicum Trin. Branching tufted annual, light-yellowish-green;
culms slender, usually erect, 15-50 cm. tall, papillose-hispid to glabrous, more or less 
zigzag at base; sheaths papillose-hispid to nearly glabrous; ligule a fringed scale about 
1 mm. long; blades usually erect, 5-15 cm. long, 2-6 mm. broad, rather sparsely hirsute; 
panicles 1-2 dm. long, diffuse, the branches solitary, rather stiffly ascending, the axillary 
pulvini hispid; spikelets 1.7-2.2 mm. long, pointed, 7- to 9-nerved, glabrous; fertile 
lemma and palea smooth and shining. Rare in sandy gravelly soil, e. and n.-cen. Tex., 
Oct.; Conn. to Minn., s. to Ga., Ala. and Tex. 

62. Panicum dichotomiHorum Michx. FALL PANIC. Somewhat succulent branching
annual; culms ascending or spreading from a geniculate base, 5-10 dm. tall or in robust 
specimens to 2 m. long; ligule a dense ring of white hairs 1-2 mm, long; blades flat, 
scaberulous and sometimes sparsely pilose on the upper surface, 1-5 elm. long, 3-20 mm. 
broad, the white midrib usually prominent; panicles many-flowered, terminal and axillary, 
mostly included in the upper sheath at the base, 1-4 dm. long or more, the main branches 
rather stiff, ascending, the branchlets short and appressed along the main branches; 
spikelets short-pedicelled, narrowly oblong-ovate, 2-3 mm. long, acute, 7-nerved, glabrous; 
first glume only about a fourth as long as the spikelet; fertile lemma smooth and shining. 
Moist ground along streams and in disturbed soil, e. half of Tex., more common in low 
areas near the coast such as rice fields, rare in e. part of Plains Country, late summer-fall; 
N.S. and Me. to Minn., s. to Fla. and Tex., occasionally introd. farther w.; W.I. 

03. Panicum tcxanum Buckl. TEXAS MU.LET. Annual, robust, much-branched; culms
erect or ascending or decumbent and rooting at the lower nodes, 5-15 dm. or even to 
3 m. long, softly pubescent at least below the nodes and below the panicles; sheaths 
softly pubescent, often papillose; ligule 1 mm. long or shorter; blades flat, 8-20 cm. long, 
7-15 mm. broad, softly pubescent; panicle 8-20 cm. long, of ascending spikelike racemes
along an angled axis, the racemes short, appressed and loosely flowered, the axis and
rachises pubescent, with long hairs intermixed; spikelets 5-6 mm. long, fusiform, sub
sessile, abruptly pointed, strongly 5- to 7-nerved, pilose, often obscurely reticulate. 
Frequent in disturbed usually sandy ground, e. two thirds of the state, summer-fall; Tex., 
Okla., Miss., Fla., Tam., N.L. and Chih. 

64. Panicum arizonicum Scribn. & Merr. Annual, branching; culms erect or often
decumbent at base, 2-6 elm. tall; sheaths glabrous to papillose-hispid; ligule a fringe 
about 1 mm. long; blades 5-15 cm. long, 6-12 mm. broad, glabrous or papillose-hispid 
beneath, ciliate near base; panicle of ascending spikelike racemes along an angled axis, 
7-20 cm. long, the racemes rather loosely flowered, finely pubescent and papillose-hirsute;
spikelets 3.5-3.8 mm. long, obovate-elliptic, densely hirsute to glabrous, subsessile, 
abruptly pointed; sterile lemma strongly 5-nerved; fertile lemma and palea very minutely 
transversely rugose. Locally abundant in disturbed soil, Trans-Pecos deserts, (June-) 
Sept.-Oct.; Tex., N.M., Ariz., Calif., s.e. to Oax. 

65. Panicum fasciculatum Sw. BROWNTOP PANIC GRASS. Much-branched annual; culms
erect or spreading from a decumbent base (much-rooting at the nodes), 3-10 dm. tall, 
sometimes pubescent below the panicle or hispid below the appressed-pubescent nodes, 
tho more robust freely branched from the lower nodes; sheaths glabrous to papillose
hispid; blades 4-30 cm. long, 6-20 mm. broad, glabrous, fl.at; ligule not more than 1 mm. 
long; panicle of ascending spikelike racemes along an angled axis, 5-15 cm. long, the 
racemes 5-10 cm. long; spikelets yellow or bronze-brown, 2.1-3 mm. long, obovate, 
turgid, glabrous, subsessile, abruptly pointed, strongly 5-nerved and transversely wrinkled; 
fertile lemma and palea transversely rugose. Incl var. reticulatum (Torr.) Beal. Freqqent 
in disturbed ground, nearly throughout ( rare in the Trans-Pecos and higher parts of the 
Plains Country), summer-fall; warmer parts of Am, n. to Fla. and Tex. 

66. Panicum ramisetum Scribn. Perennial from knotty subrhizomatous bases; culms
tufted, erect or ascending, 25-60 cm. tall; blades 5-12 cm. long, 2-4 mm. broad; panicle 
5-20 cm. long, very slender and spikelike, the branches short, appressed, the ultimate
branchlets bearing l to several spikelets, produced beyond the uppermost spikelet as a
bristle 1-6 mm. long, bristles not exceeding the spikelets; spikelets about 2.4-3 (-3.2)
mm. long, obovate, much-swollen on the face, glabrous, strongly nerved; first glume
about half as long as the spikelet; fertile lemma transversely rugose, apiculate. Setaria
ramiseta ( Scribn. ) Pilg. Frequent in caliche-sand loam and dry uplands in Rio Grande
Plains, infrequent n. to Stonewall, Callahan and Ector cos., spring-fall; Tex., Coah.,
N.L. and Tam.
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Intergrades with P. Reverchonii and to a lesser extent with P. firmulum. 
61. Panicum Reverchonii Vasey. Perennial from knotty subrhizomatous bases; culms

tufted, stiffly erect, 3-7 dm. tall; blades erect, stiff, 5-20 cm. long, 2-3 mm. broad; panicle 
5-20 cm. long, very slender and spikelike, the branches short, appressed, the ultimate
branchlets bearing 1 to several spikelets, produced beyond the uppermost spikelet as a
bristle 1-6 mm. long; bristles equaling or exceeding the spikelet; spikelet 1 to 4 to a
branchlet, ( 2.6-) 3-4 mm. long, elliptic, much-swollen on the face, glabrous, strongly
nerved; first glume about half as long as the spikelet; fertile lemma transversely rugose,
acute. Setaria Reverchonii (Vasey) Pilg. Frequent in the Edwards Plateau, less frequent
in the limey areas of the Plains Country and Rio Grande Plains, rare to n.-cen. Tex.,
spring-fall; Tex., Okla. ( Harmon Co.) and presumably also Coah.

lntergrading toward the south with P. ramisetum. 
68. Panicum 6nnulum Hitchc. & Chase. Perennial from knotty rhizomatous bases form

ing stools; culms tufted, ascending or decumbent at base, 3-4 dm. tall, rather loosely 
tufted from creeping knotty rhizomes to 5 cm. long; blades ascending or spreading, firm, 
4-10 cm. long, 4-7 mm. broad; panicles very slender, spikelike, the branches short,
appressed, the ultimate branchlets bearing 1 to several spikelets, produced beyond the
uppermost spikelet as a bristle 1 to 2 times as long as the spikelet; spikelet 2.8-3.5 (-3.7)
mm. long, obovate, much-swollen on the face, glabrous, strongly nerved; first glume
half as long as the spikelet; fertile lemma transversely rugose, apiculate. Setaria firmula
( Hitchc. & Chase) Pilg. Open sandy ground, Rio Grande Plains, spring-fall; endemic.

Intergrading with P. ramisetum, but the relatively short, broad blades, and large 
spikelets mark P. firmulum rather well. 

59. SACCIOLEPIS NASH

A genus of about 30 species in warm regions. 
I. Sacciolepis striata ( L.) Nash. Perennial; culms extensively creeping, the lower

intemodes 2-4 mm. thick; sheaths usually shortly papillose-pilose; ligule obsolete; blades 
with conspicuous nervature; panicles terminal, not much-exserted, spiciform, 6-15 ( -25) 
cm. long, about 1 cm. thick, with numerous appressed branches, the minute ultimate
pedicels abscising just below the glumes; spikelets not much-compressed, 2-flowered, 
the lower floret staminiferous, the upper perfect; rachilla abscising just below the fertile 
lemma; first glume minute, triangular, 3- to 5-nerved; second glume lanceolate, gibbous 
basally, 4-5 mm. long, strongly several-nerved; lower lemma as long as the second glume, 
with obscure nerves and a well-developed palea and 3 stamens; fertile lemma about 
half as long as the spikelet, very thin-cartilaginous, oblong, blunt, the margins revolute, 
enclosing the palea of the same texture. In moist sands near streams, m�rshes and bogs, 
infrequent to rare in e. and s.e. Tex., late summer-fall; Coastal States, N.J. to Tex.; Okla. 
and Tenn. 

60. OPLISMENUS BEAUV.

A genus of about a dozen species of warm regions. 
l. Oplismenus hirtellus ( L.) Beauv. Perennial; culms creeping and rooting at the

nodes, about I mm. thick; ligule a fringed scale; blades 2-7 cm. long, 5-15 mm. broad; 
panicles 2-12 cm. long, slender, of a few short remote spiciform racemes ( racemes often 
falling from the axis as a unit); racemes 3-20 mm. long, divergent-ascending, with ( 1 or) 
2 to 10 nodes, from the adaxial side of which in 2 rows are attached the pairs of spikelets; 
the minute pedicels abscising just below the first glume; spikelets not compressed, 2-
flowered, the lower floret empty, the upper perfect; rachilla abscising just below the 
fertile lemma; glumes only a little more than half as long as the spikelet, several-nerved, 
hispidulous, awned; awn of the first glume longer than that of the second; sterile lemma 
as long as the spikelet, several-nerved, hispidulous, mucronate or short-awned; fertile 
lemma lanceolate, thin-cartilaginous, acute, the lateral margin revolute, enclosing the 
lanceolate acute palea of the same texture. Scattered in e. and s.e. Tex. and Rio Grande 
Plains, in shady usually moist loam near streams, summer-fall; warmer parts of Am., n. 
to N.C., Ark. and the Gulf States. 
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Our plants are nearly all of the subsp. setarius (Lam.) Mez [O. setarius (Lam.) R. & 
S.], marked by the very short leaves, panicles and racemes. A very few of our specimens 
(from Cameron Co.) have slightly longer leaves (4-6 cm.), panicles (6-12 cm.) and 
racemes (8-17 mm.), and thus tend toward the subsp. hirtellus.

61. ECIIlNOCIIl.OA BEAUV.

Culms rarely erect, often rooting at the nodes; leaves membranous, flat; ligule absent 
in most species; inflorescence an elongate terminal panicle of numerous ascending spike
like branchlets that are secundly flowered on the abaxial side; spikelets paired in the 
upper nodes of the spikelike branchlets and in several-flowered secondary panicles in 
the lower part, not at all compressed, 2-flowered ( the lower floret usually completely 
reduced, rarely staminiferous ), turgidly plano-convex; first glume about half as long as 
the spikelet, acute; second glume and sterile lemma membranous, equal, about as long 
as the spikelet, usually stiflly hispidulous along the several nerves, acute; glume usually 
coarsely mucronate or awned ( if awned, the awn of the second glume much longer 
than that of the first); sterile lemma enclosing a thin palea and rarely 3 stamens and 
often awned; fertile lemma broadly elliptical, cartilaginous-indurate, acuminate, the 
lateral margins revolute, clasping the lateral margins of the similarly textured palea but 
not its acute free tip. 

A genus of perhaps 2 5  species of warm regions. They are excluded from Panicum on 
the bases of the form of the inflorescence, the usually very coarsely pubescent spikelets 
and the coarsely mucronate or awned glumes. Probably they represent merely a part of 
the very diverse genus Panicum, and should be placed therein. These plants are com
monly found in muddy places and provide good forage locally. 

1. Ligule a row of stiff yellowish hairs; body of sterile lemma 4-5 mm. long ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. E. polystachya.

1. Ligule obsolete or absent; body of sterile lemma 2.5-4 mm. long ( 2 )
2( 1 ). "Spikes" of inflorescence 3-20 ( -40 ) mm. long, ascending, often diverging from

the axis at angles of 20-4 5° , only shortly if at all overlapping; blades 3-6 mm. 
broad ....................................... 1. E. colonum.

2. "Spikes" of in8orescence 10-100 mm. long, ascending or slightly diverging, often
overlapping a considerable portion of their lengths; blades mostly broader than 
5 mm. (3 ) 

3 ( 2). Inflorescence thick, if slender then erect; sterile lemmas unawned or with awns 
to 10 mm. long ............................... 2. E. crusgalli.

3. Inflorescence slender, nodding, dense; sterile lemmas with awns 4-43 mm. long ( 4 )
4( 3 ). Sheaths usually papillose-pilose or papillose-hispid; spinulose cilia of the nerves

of the second glume and sterile lemma conspicuously papillose ............... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. E. W alteri.

4. Sheaths glabrous; spinulose cilia of the nerves of the second glume and sterile lemma
not conspicuously papillose ..................... 3. E. cruspavonis.

1. Echinochloa colonum ( L.) Link. JUNGLE-RICE. Diffuse annual; culms 1-2 ( -3) mm.
thick basally; ligule obsolete; "spikes" 3-20 ( -40 ) mm. long, ascending, appressed or 
often diverging from the axis at angles of 20-4 5°, remote on the axis, only shortly if at 
all overlapping; second glume and sterile lemma simply strongly acuminate, not awned, 
hispid along the nerves (use lens ), about 3 mm. long. Panicum colonum L. Nearly 
throughout the state ( infrequent in Plains Country ) in moist Joamy often disturbed soil, 
summer-fall; nat. to the Old World trop., now widespread in warm regions of the world. 

2. Echinochloa crusgalli (L.) Beauv. BARNYARD CRASS. Erect or diHuse annual; culms
2.5-10 mm. thick basally; sheaths smooth; ligule obsolete; panicle erect or slightly 
nodding; "spikes" 1-10 cm. long, ascending, lengthily overlapping, often with stiff 
bristlelike hairs; second glume and sterile lemma mucronate or awned, the nerves hispid 
or spinose-hirsute, 2.5-4 mm. long. Panicum crusgalli L. Nearly throughout the state 
in moist often disturbed loamy soil, summer-fall; widespread in temp. and trop. areas 
of the world. 
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Variable species; we have two fairly well-marked but intergrading varieties: 
Var. crusgalli, commonest in the e. and cen. parts of Tex., with long, somewhat spread

ing, papillose cilia at the summits of the internodes and bases of the branches in the 
inflorescence, and short, very thick, papillose cilia along the lateral nerves of the second 
glume and sterile lemma, and somewhat spreading "spikes", and sterile lemmas with 
awns 0-10 mm. long; synonyms include E. crusgalli subsp. murlcata (Michx.) Shinners, 
var. muricata (Michx.) Shinners and var. microstachya (Wieg.) Shinners, and perhap., 
var. mitis (Pursh) Peterm. 

Var. zelayensis (H.B.K.) Hitchc., commonest in the w. and s. parts of the state, with 
non-papillate ascending cilia in the inflorescence or these absent, and short, thinner, not
so-markedly papillose cilia along the nerves of the second glume and sterile lemma, 
usually strictly ascending "spikes .. , and sterile lemma rarely short-awned; synonyms 
include E. crusgalli subsp. zelayensis ( H.B.K.) Shinners and var. macera ( Wieg.) 
Shinners. 

Japanese millet is planted in places and occasionally escapes; it is usually called E.

crusgalli var. frumentacea (Link) W. Wight but is no doubt merely a cultivar of var. 
crusgalli. 

One specimen from near Brownsville, Cameron Co., Rio Grande Valley, has stamini
ferous lower florets and therefore corresponds to E. paludigena Wieg., which is otherwise 
identical to, and is to be referred to, E. crusgalli var. crusgalli.

3. Echinochloa cruspavonis ( H.B.K.) Schult. Diffuse annual, the lower parts of the
ClUms long-trailing in water and mud and rooting at the nodes, the lower intemodes 4-12 
mm. thick; sheaths smooth; ligule obsolete; panicles long, slender, conspicuously nodding;
"spikes" ascending or appressed, 1-4 cm. long, lengthily overlapping, often with stiff
bristlelike hairs; second glume and sterile lemma with bodies 3-4 mm. long and awns,
the awn of the lemma 4-29 mm. long, the nerves with spinulose cilia but these not
conspicuously papillose. Panlcum cruspavonis ( H.B.K.) Nees, E. crusgalli var. cruspavonis
( H.B.K.) Nees. Marshy margins of streams and lakes, infrequent in s.e. Tex. and n.
parts of Rio Grande Plains, rare in the Trans-Pecos, summer-fall; trop. areas of Afr. and
Am., n. to Ala., La. and Tex.; also rare in Va.

4. Echinochloa Walteri (Pursh) Heller. Mostly erect annual; culms 4-17 mm. thick
basally; sheaths papillose-pilose or papillose-hispid at least part of the length or rarely 
wholly glabrous; ligu]e obsolete; panicles elongate, nodding; "spikes" 2-10 cm. long, 
ascending or spreading, lengthily overlapping, often with stiff bristlelike hairs; second 
glume and sterile lemma with bodies 3-4 mm. long and awns, the awns of the lemma 
10-43 mm. long, the nerves ( especially the lateral) with conspicuously papillose-spinulose
cilia. Panicum W alteri Pursh. Margins of streams, extreme n. edge of Rio Grande Plains,
s. parts of n.-cen. Tex. and e. Tex., infrequent, summer; Wisc., Va., S.C., Ark., La., Tex.
and Coah.

5. Echinocbloa polystachya ( H.B.K.) Hitchc. Long-creeping perennial, some of the
lower intemodes 3-6 mm. thick; nodes villous; sheaths smooth; ligule a row of stiff 
yellowish hairs ( use lens); panicles slender and usually nodding; "spikes" 2-5 mm. long, 
strictly ascending and appressed, the lower ones only slightly overlapping, often with 
stiff bristlelike hairs; second glume and sterile lemma with bodies 4-5 mm. long and 
awns, the awn of the lemma 4-18 mm. long, the nerves ( especially the lateral ones) 
with spinulose cilia but these not conspicuously pilose. Panicum polystachyum H.B.K. 
Infrequent in moist clay loam, coastal parts of Rio Grande Plains and s. part of s.e. Tex., 
Mar.-Nov.; warm-temp. and trop. parts of Am. n. to Cuba and Tex. 

62. SETARIA BEAUV.

Panicles with many nodes and short branches, each branch system exhibiting numerous 
reduced sterile branchlets which are seen as bristles subtending the spikelets; spikelets 
essentially sessile, each falling as a unit, 2-flowered, the lower floret staminate or com
pletely reduced, the upper perfect; first glume much shorter than the spikelet, several
nerved, membranous; second glume nearly as long as the spikelet, several-nerved, 
membranous; lower ("sterile") lemma several-nerved, membranous, usually not quite as 
long as the fertile lemma; sterile palea nearly obsolete to well-developed and as long 
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as the sterile lemma; fertile lemma indurate, strongly convex, the margins revolute and 
clasping the palea of the same texture, smooth or usually faintly to strongly transversely 
rugose. . 

A genus of about 1 40 species in the warmer parts of the world; closely related to 
certain species of Panicum and probably best treated as a subgenus of that genus. 

1. Bristles 4 to 1 2  below each spikelet; panicles spicif orm, not tapering nor interrupted;
lower floret usually staminate ( 2) 

I. Bristles 1 to 3 below each spikelet; panicles tapering or if spiciforrn then usually
interrupted in the lower part ( except in S. magna, S. viridis and S. corrugata); 
lower floret rarely staminate ( except in S. magna) ( 3) 

2( 1 ), Plants perennial, from hard knotty subrhizomatous bases; spikelets mostly 1.2-1.6 
mm. broad, elliptic ............................ 11. S. geniculata. 

2. Plants annual, from bases that are not hard knotty or subrhizomatous; spikelets
mostly 1.5-1.9 mm. broad, turgid ............... 1 2. S. glauca. 

3(1). Bristles retrorsely scabrous ............. ........ 10. S. adhaerens. 
3. Bristles antrorsely scabrous only ( 4)
4 ( 3). Fertile lemma smooth and shiny; lower floret often staminate ... ............. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. S. magna.
4. Fertile lemma finely to coarsely transversely rugose; lower floret rarely staminate ( 5)
5( 4 ). Panicle densely flowered, spiciforrn, minutely interrupted in the lower part where

the axis can be seen with difficulty ( 6) 
5. Panicle more open, the axis readily visible for most of the length ( 7)
6 ( 5). Sterile palea about three fourths the length of its lemma ................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. S. corrugata.
6. Sterile palea about a third the length of its lemma . . . . 9. S. viridis. 

7(5). Annual; sterile palea only about a third as long as the fertile palea; spikelets 1.5-
2.2 mm. long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. S. Grisebachii. 

7. Perennials; sterile palea at least two fifths as long as the fertile one; spikelets 1.9-3.4
mm. long (8)

8 ( 7). Spikelets 2.9-3.4 mm. long . . . . . . . . . . . . . . . . . . . . . 5. S. villosissima.
8. Spike lets 1.9-2.6 mm. long ( 9)
9(8). Panicles 2-6 cm. long, about 5 mm. thick; spikelets 1.9-2.1 mm. long; culms

usually moderately bushy-branched . . . . . . . . . . . . . . 2. S. texana. 
9. Panicles 6- 30 cm. long, 10-70 mm. thick; spikelets 2-2.6 mm. long; culms usually

simple above the base ( 10) 
10( 9). Sterile pale a essentially as long as the fertile palea which is slightly convex; 

spikelets extremely turgid basally ............... 1. S. macrostachya. 
10. Sterile palea two fifths to three fourths as long as the fertile palea which is nearly

flat; spikelets simply turgid basally ( 1 1  ) 
11 ( 10). Blades 2-5 mm. broad; panicles usually cylindric, 6-15 cm. long; culms mostly 

tightly tufted and erect . . . . . . . . . . . . . . . . . . . . . . . . 3. S. leucopila 
11. Blades 5-18 mm. broad; panicles usually strongly tapered, ( 7-) 11-25 cm. long;

culms mostly loosely tufted and basally reclining . . . 4. S. Scheelei. 

1. Setaria macrostachya H.B.K. Tufted perennial; culms 2-10 dm. long, with a few
branches in the lower part, mostly simple, often geniculate at the lower 1 or 2 nodes 
( the lowest intemodes thus often decumbent and 2-4 mm. thick), mostly ascending or 
erect; sheaths mostly glabrous or the uppermost margin usually pilose; blades 7-15 mm. 
broad, glabrous or very sparsely pilose near the base; panicles 1-3 elm. long, 1-2 cm. 
thick, nearly cylindric ( some of the longer ascending bristles 9-20 mm. long, flexuous); 
spikelets 2-2.3 mm. long; second glume two thirds to three fourths as long as the fertile 
lemma whose tip is thus considerably exposed; sterile palea as long as the convex fertile 
palea; fertile lemma extremely turgid basally. Rio Grande Plains and extreme s. part of 
s.e. Tex., infrequent, summer-fal1; Gto. and Qro. n. to Tex. and n.w. to s. Ariz. 
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This species, S. texana and S. leucopila are closely related and have been known collec
tively by the vernacular name "plains bristlegrass." 

2. Setaria texana W. H. P. Emery. Tufted perennial; culms 1-7 dm. long, moderately
bushy-branched, erect or ascending, the lowest internodes 0.9-1.5 mm. thick; sheaths 
glabrous except very shortly pilose on the upper part of the margin; blades 2-5 mm. wide, 
glabrous; panicles 2-6 cm. long, about 5 mm. thick, nearly cylindrical ( some of the 
longer ascending bristles 3-7 mm. long, flexuous); spikelets 1.9-2.1 mm. long, second 
glume about three fourths as long as the fertile lemma whose tip is thus considerably 
exposed; sterile palea rudimentary or to half as long as the slightly convex fertile palea. 
Brush-covered plains and low foothills in Rio Grande Plains, rarely w. to s.w. parts of 
Edwards Plateau and the extreme e. Trans-Pecos, summer-fall; also N. L. and Tam. 

3. Setaria leucopila ( Scribn. & Merr.) K. Schum. Tufted perennial; culms 2-10 dm.
long, mostly simple or rarely branched, occasionally geniculate at the lowest nodes ( the 
lowest internodes usually erect and 1-2.5 mm. thick), mostly erect; sheaths mostly 
glabrous but short-pilose usually on the upper part of the margin; blades 2-5 mm. broad, 
rarely pubescent, marginally straight ( not plicatulate or very rarely so in a few spots); 
panicles 6-15 cm. long, about 1 cm. thick, nearly cylindrical ( some of the longer of the 
ascending bristles 5-12 mm. long, flexuous); spikelets 2.1-2.5 mm. long; second glwne 
not quite as long as the fertile lemma whose tip is thus exposed; sterile palea lanceolate, 
a half to three fourths the length of the nearly flat fertile palea. Dry plains and upland 
slopes, Rio Grande Plains, Trans-Pecos and Plains Country, .abundant in some areas, 
especially along stream-beds, summer-fall; Colo. and Ariz. s. to S.L.P., Gto. and Zac. 

4. Setaria Scheelei ( Steud.) Hitchc. Loosely tufted perennial; culms ( 3-) 6-12 dm.
long, nearly simple, usually geniculate at a few of the lowest nodes but not rooting ( the 
lowest internodes usually decumbent, purplish-olive, 1.5-3.5 mm. thick), distally ascend
ing; sheaths glabrous or usually densely to sparsely pilose at least apically and near the 
upper margins; blades 5-18 mm. broad, tapering only slightly to the base, long-tapering to 
the apex, usually minutely plicatulate marginally in spots; panicles (7-) 11-25 cm. long, 
1-7 cm. thick, usually rather open basally, mostly long-tapered ( some of the longer 
spreading bristles near the base 8-18 mm. long, Bexuous); spikelets 2.2-2.6 mm. long; 
second glume not quite as long as the fertile lemma whose tip is thus exposed; sterile 
palea lanceolate, about two fifths to three fifths as long as the Bat fertile palea. Abundant 
in n.-cen. Tex., Rio Grande Plains and Edwards Plateau, less abundant to rare in s. part 
of e. and s.e. Tex., the Trans-Pecos and s. Plains Country, found chieBy in shaded stream
canyons, spring-fall; Tex. s. to Coah., N. L., Tam. and S.L.P. 

5. Setaria villosissima ( Scribn. & Merr.) K. Schum. Loosely-tufted perennial; culms
5-10 elm. long, simple, slightly geniculate at a few of the lowest nodes but not rooting
( the lowest internodes 2.5-3 mm. thick, purplish-glaucous and decumbent ), distally
ascending; blades 6-14 mm. broad, tapering very gently to the base and apex, only very
slightly and sparsely transversely plicatulate marginally, usually sparsely to densely short
pilose above and below; panicles 7-22 cm. long, 13-35 mm. thick, rather open basally,
mostly long-tapered ( some of the longer spreading bristles near the base 13-23 mm. long,
flexuous); spikelets 2.9-3.4 mm. long; second glume not quite as long as the fertile
lemma whose tip is thus exposed; sterile palea lanceolate, long-attenuate, acute, hall to 
two thirds as long as the Bat fertile palea. Rare ( very locally common) in soils derived
from igneous rocks, Edwards Plateau and Trans-Pecos, summer-fall; Tex., Coah., Ariz.
and Son.

6. Setaria Grisebachii Fourn. Loosely tufted annual; culms 15-100 cm. long, mostly
simple, the lower internodes very short and 1-2 mm. thick, sometimes geniculate and 
rarely rooting at the lowest node, distally ascending; sheaths sparsely short-pilose in the 
upper part and along the upper margins; blades 5-13 mm. broad, sparsely short-pilose 
on both surfaces; panicles 3-18 cm. lon�, 4-15 mm. thick, nearly cylindrical ( some of the 
longer ascending bristles 5-15 mm. long); spikelets 1.5-2.2 mm. long; second glume about 
four fifths as long as the fertile lemma whose tip is thus exposed; sterile palea about a 
third the length of the fertile palea. Infrequent in mts. of the Trans-Pecos, rare e. to w. 
part of Edwards Plateau, summer-fall; highlands of Mex., s. to Oax. and n. to Ariz., N.M. 
and Tex. 

1. Setaria corrugata (Ell.) Schult. Tufted annual; culms 3-10 drn. long, branched
only at the base which is decwnbent and rooting at the lowest nodes; sheaths usually 
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wholly glabrous; blades 4-9 mm. broad; panicles very dense (axis usually wholly hidden), 
cylindric, often slightly curviflexuous, 3-10 cm. long, 10-15 mm. thick; spikelets 2.1-2.7 
mm. long; sterile palea about three fourths the length of the sterile lemma; fertile lemma
coarsely transversely rugose, each ruga about 0.2 mm. broad. Rare along streams, s.e.
Tex. { Harris Co.), summer; Coastal States, N.C. to Tex.; Cuba; Hisp.

8. Setaria magna Griseb. Robust annual; culms 1-4 m. tall, 5-20 mm. thick basally,
prop-rooting from the lower nodes but erect and simple; panicles 25-60 cm. long, 2-3 cm. 
thick, dense { the axis mostly hidden); spikelets very numerous, about 2 mm. long; fertile 
lemma smooth, shiny. Infrequent in moist ditches, bayous, etc., s.e. Tex., summer-fall; 
Coastal States, N.J. to Tex.; W. I., Yue., C. R. 

9. Setaria viridis ( L.) Beauv. Tufted annual; culms 1-10 dm. long, mostly ascending,
slightly geniculate and sparsely branched at the lower nodes; blades 4-8 ( -14) mm. 
broad; panicles 2-8 cm. long, 6-10 mm. thick, cylindric, often curviflexuous, densely 
Bowered ( axis nearly wholly hidden); spilcelets 2.2-2.8 mm. long; sterile palea about a 
third as long as the sterile lemma; fertile lemma finely and faintly transversely rugose 
(each ruga 0.03-0.1 mm. broad) or nearly smooth. Disturbed areas, frequent in Trans
Pecos and n.-cen. Tex. and the Plains Cow1try, rare elsewhere, summer; temp. regions 
of the world, rare in warmer areas. 

The related foxtail millet, S. italica ( L.) Beauv., is occasionally planted in Texas but 
does not persist; it has 2 features of S. magna, namely the smooth fertile lemma and 
abscission of the rachilla above the node of the sterile floret; the spikelets are about 3 mm. 
long, the sterile palea is about half as long as the sterile lemma. 

10. Setaria adhaerens ( Forsk.) Chiov. Tufted annual; culms 15-60 cm. long, usually
decumbent basally ( the lower nodes occasionally rooting and geniculate), sparsely to 
moderately branched, distally ascending; sheaths glabrous with narrow hyaline margins 
toward the summit; blades 5-11 mm. broad, shortly and sparsely papillose-pilose on lfoth 
surfaces; panicles 2-6 { -8) cm. long, cylindric, the axis retrorsely scabrous-hispid on the 
angles but mostly hidden in the dense mass of Bowers, the bristles short and retrorsely 
scabrous; spikelets 1.5-2 mm. long. Rare in disturbed areas, Rio Grande Plains, Edwards 
Plateau and Trans-Pecos, spring-summer; trop. areas of the world, in Am. n. to the Gulf 
States and n. Mex. 

Our plants have for a long time passed under the name of the closely related species 
S. verticillata (L.) Beauv. which shares with S. adhaerens the character of retrorsely
scabrous bris�les. In S. oerticillata the upper sheath margins are pilose and not hyaline,
the blades not papillose-pilose on botl1 surf aces, and the spikelets 2-2.2 mm. long. It is
known in cool-temperate areas of North America, and may yet be found in Texas; it is
most likely to occur in the Plains Country or Trans-Pecos.

11. Setaria geniculata (Lam.) Beauv. Perennial from hard knotty subrhizomatous
bases; aerial culms 2-10 din. long, geniculate at the lower nodes, mostly erect; blades 
3-8 mm. broad, mostly rather strictly erect; panicles 1-8 cm. long, cylindric, about 15
mm. thick, dense, a 1-cm. transection including 13 to 25 spikelets; spikelets subtended
by numerous stiff bristles, mostly 2.5-3 mm. long, 1.2-1.6 mm. broad, elliptic to elliptic
ovate; lower (sterile) floret usually staminiferous with a well-developed palea. Through
out the state, most common in disturbed moist areas, spring-fall; in warmer parts of Am.
n. to Calif., Ariz., N.M., Kan., la., W.Va. and Mass.

12. Setaria glauca { L.) Beauv. YELLOW FOXTAIL. Loosely-tufted annual; culms 2-10
dm. long, often geniculate and decumbent basally, ascending distally; blades 4-10 mm. 
broad, a�cending; panicles 1-8 cm. long, cylindric, about 1 cm. thick, fairly dense, a 
1-cm. transection near the middle including 11 to 20 spikelets; each spikelet subtended
by numerous bristles, mostly 2.5-3.2 mm. long, 1.4-2.1 mm. broad, rotundly ovate,
turgid; lower (sterile) floret usually staminiferous with a well-developed palea. S. 
lutescens (Weig.) F.T. Hubb. Nearly throughout, absent from Rio Grande Plains and 
Plains Country, rare in the Trans-Pecos, summer-fall; nearly throughout the temp. and 
trop. areas of the world, introd. from Eur. 

63. CENCHRUS L.

Sheaths compressed-keeled ( intemodes slightly compressed in the same plane); inflor
escence a terminal spiciform determinate panicle ( terminal or middle Bowers maturing 
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first), the angled axis prolonged beyond the uppennost node as a bristle or terminating as 
a reduced bur, bearing in about 5 ranks the sessile few-flowered usually bristly glomerules 
(burs), each with a zone of abscission at the base and consisting of a more or less 
basally fused and cuplike or urceolate mass of acerifonn bristles surrounding as an 
"involucre" a fascicle of 1 to 4 nearly sessile spikelets; spikelets persistent in the bur, not 
compressed but turgid, 2-Howered, the lower Hower usually staminate, the upper perfect; 
the rachilla remaining intact; first glume minute, membranous, 1- to 3-nerved; second 
glurne 3- to 7-nerved, membranous, nearly as long as the remainder of the spikelet; first 
(lower) lemma membranous, 3- to 7-nerved, as long as the spikelet; fertile lemma convex 
dorsally, slightly indurate or simply chartaceous, acurninate apically, marginally revolute, 
enclosing a plane palea. Pennisetum Rich. 

About 160 species in warmer parts of the world. Individuals of this genus are exceed
ingly abundant, perhaps the most abundant grasses in Texas, especially so in disturbed, 
sandy, non-forested areas and at elevations below 4,000 feet. Several species have been 
introduced, including Pearl Millet and Napier Grass. Some authors segregate the genus 
into two genera on trivial technical grounds. The spiny burs cause pain and sometimes 
infection when they penetrate the skin, and they are noxious to animals when mixed 
with hay. 

I. Bristles united only into a shallow cup, the body of which is much shorter than the
spikelets ( 2 ) 

1. Longer bristles united into a somewhat urceolate structure (bur), the body of
which nearly equals the spikelets ( 5)

2( 1 ). Longer bristles 3-5 cm. long ................... 1. C. longisetus. 
2. Longer bristles much shorter ( 3)
3(2). Longer bristles rigid, none of them plurnose ...... 4. C. myosuroides. 
3. Longer bristles flexible ( 4)

4(3). Bristles all scabrous .......................... 2. C. 11ervosus. 
4. Inner bristles plumose ........................... 3. C. ciliaris. 

5( 1 ). Lateral spinous bristles confined to the lower part of the bur; a 1-cm. transection 
near the middle of the panicle including 4 to 7 burs .....................• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. C. echinatus. 

5. Lateral spinous bristles not confined to the lower part, a minority of them spreading
from the upper part of the bur; a I-cm. transection of the panicle including only 
2 to 4 burs ( 6 ) 

6(5). Lateral bristles 50 to 75 per bur, the bases of the larger ones about 0.4-1 mm. 
broad; spikelets 5.8-7.6 mm. long ............... 6. C. longispinus. 

6. Lateral bristles 8 to 40 ( to 50) per bur, the bases of the larger ones 0.7-1.5 mm.
broad; spikelets 3.4-5.8 mm. long ............... 7. C. incertus. 

I. Cenchrus longisetus M. C. Johnst. FEATHERTOP. Perennial from subrhizomatous
matted bases; nodes not swollen; blades 3-5 mm. broad, mostly folded; panicles 6-11 
cm. Jong, several cm. thick, softly fuzzy and pale-huffy- or tawny-white, the longer
bristles of the burs 3-5 cm. long. Pennisetum villosum R. Br. Cult. in various areas and
infrequently escaped, summer-fall; nat. of Afr., widely introd.

2. Cenchrus nervosus (Nees) 0. Ktze. Perennial from knotty bases; nodes swollen;
blades 8-12 mm. broad, mostly Hat; panicles 1-2 drn. long, about 1 4  mm. thick, not soft, 
the scabrous bristles usually purple distally and about 1 cm. long. Pennisetum nervosum 
(Nees) Trin. Escaped in extreme s. part of Rio Grande Plains near Brownsville, summer
fall; S.A.; elsewhere introd. 

3. Cenchrus ciliaris L. BUFFELGRASS, Tufted perennial from hard knotty bases; culms
25-60 (-100) cm. long, often spreading and geniculate basally, distally ascending;
panicle 2-10 (-12) cm. long, 1-2 cm. thick, deme, a 1-cm. transection near the middle con
taining 7 to 1 4  burs; internodes of axis about 1 mm. long; burs 2-3.5 mm. thick basally, the
bristles numerous ( about 50 per bur), united only in the short cup which does not
equal the spikelets, greatly unequal, the outer ones shorter than the inner, ascending,
usually purplish, some of the inner ones elongate, flexible, appearing double and plumose.
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Pennisetum ciliare ( L.) Link. Frequent along roadsides and edges of fields, Rio Grande 
Plains, spring-fall; nat. of India, now widely introd. as a forage grass in the warmer, 
drier parts of the world. 

4. Cenchrus myosuroides H.B.K. Perennial from hard knotty subrhizomatous bases;
culms 6-20 dm. long, erect; panicle ( 6-) 10-23 cm. long, 6-12 mm. thick, interrupted 
at the very base, otherwise rather dense, a 1-cm. transection near the middle containing 
7 to 10 burs; intemodes of axis about 1-1.5 mm. long; burs about 3 mm. thick basally, the 
bristles numerous ( about 35 to 60 per bur), united only basally in the short cup which 
does not equal the spike lets, greatly unequal ( outer ones shortest), spreading (outer) or 
ascending ( inner ones), the inner ones stiff, none plumose. In ditches and near creeks 
or springs, infrequent in Rio Grande Plains, rare in the Trans-Pecos, summer-fall; Col., 
Ecu., Bol., Chile, Parag., Arg. and extreme s. Braz.; also W.I. n. to Fla. Keys; Mex.; Tex. 

5. Cenchrus echinatus L. CAon.Lo. Loose annual; culms 15-85 cm long, widely
spreading and geniculate, distally ascending; panicle 2-10 cm. long, 10-17 mm. thick, 
relatively lax, a 1-cm. transection near the middle containing 4 to 7 burs; internodes of 
axis 1.5-3 mm. long; burs about 4-6 mm. thick basally, the longer bristles united into an 
urceolate shortly-pubescent body which equals the spikelets and which is ringed below 
the middle by a zone of about 50 relatively short spreading stiff spinous bristles; none of 
the bristles plumose but some of' them shortly pubescent. Infrequent weed in disturbed 
areas in Rio Grande Plains, rare in s.e. Tex., spring-fall; Coastal States, N.C. to Tex.; 
also Ariz., Calif., Mex., and C.A.; W.I.; n. coasts of S.A., and scattered in w. and s. 
temp. parts of S.A.; H.I; introd. in Pac. Is., Austral.; Isr. 

G. Cenchrus longispinus (Hack.) Fem. Loosely tufted annual; culms 1-9 dm. long,
usually decumbent basally and at the lower nodes rooting and slightly geniculate, 
ascending above; panicle 4-10 cm. long, 1-2 cm. thick, relatively lax, a 1-cm. transection 
near the middle including 2 to 4 burs; intemodes of axis 2-5 mm. long; burs about 4-6 
mm. thick basally ( not including the bristles), the longer bristles united into an urceolate
pubescent body equaling the spikelets, with spinous bristles emerging at various levels
from this body (not confined to below the middle although more numerous there), the
bases of these slightly flattened and 0.4-1 mm. broad, the bristles stiff, usually purplish
and numbering about 50 to 75 per bur, some of the longer ones near the base retrorsely
pubescent. Di�turbecl areas of sandy soils, frequent in Plains Country, infrequent to rare e.
to e. Tex. and s. to Trans-Pecos and Rio Grande Plains, spring-fall; mostly midwest. U.S.
and the Plains States, less abundant w. to Calif. and e. to e. seaboard, rare in n.w.
and s.e. U.S.

7. Cenchrus incertus M. A. Curtis. GRAssnun, COAST SANDBUR. Perennial or often
behaving as annual; culms 5-80 cm. long, usually decumbent basally and at the lower 
nodes rooting and slightly geniculate, ascending distally; panicle 15-50 ( -90) mm. long, 
8-18 mm. thick, relatively lax, a 1-cm. transection near the middle including 3 or 4 burs;
intemodes of axis 2-5 mm. long; burs about 2.5-5 mm. thick basally ( not including the
bristles), the longer bristles united into an urceolate very shortly pubescent body equaling
the spikelets, witJ:i spinous bristles emerging at various levels from this body ( not con
fined to below the middle, although more numerous there), the bases of these being
slightly flattened and 0.7-1.5 mm. broad, the bristles stiff, spinous, usually purplish and
numbering 8 to 40 (to 50) per bur. C. paucf/lorus Benth., C. parviceps Shinners. Sandy
or tighter soils, especially in disturbed areas, throughout the state but most abundant
in n.-cen. and s.e. Tex. and Rio Grande Plains, spring-fall; Coastal States, Va. to Tex.
and inland to Ark. and Okla.; N.M., Ariz., Calif.; nearly throughout Mex., C.A. and
W.I.; also warm-temp. and subtrop. parts of S.A.; Phil.; S.Afr.

64. IMPERA TA CYR.

A genus of about 10 species in warm parts of the world. 

1. lmperata brevifolia Vasey. SATINTAn.. Perennial with short hard scaly rhizomes;
culms erect, 10-15 dm. tall, leafy at least in lower part; leaves elongate; panicle terminal, 
narrow, silky, 15-30 cm. long; spikelets all alike, somewhat dorsally compressed, awnless, 
in pairs, about 3 mm. long, unequally pedicellate on a slender continuous rachis, sur• 
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rounded by long silky hairs 3 times as long as the spikelet; glumes about equal , mem
branous; sterile lemma, fertile lemma and palea thin and hyaline. Rare in mts., s. part 
of Brewster and Hudspeth cos. in the Trans-Pecos, summer-fall; Tex., N.M., Ariz., Ut., 
Nev. and Calif.; probably Chih. 

Another grass with technical spikelet details similar to this species with a flaring or 
fanlike panicle is Miscanthus sinensis Anderss., called "Eulalia," a native of eastern 
Asia infrequently cultivated in east Texas and elsewhere in eastern United States. 

65. ERIANTHUS Mrcmc:.11 Pr..UMEGRASS 

Perennials, 1-3 m. tall, forming robust clumps; leaves elongate: ligules narrow, usually 
hippocrepiform; panicle 1-9 dtn. long, terminal, often pyramidal to clavate or even 
slender; spikelets in pairs, one of each pair sessile, one pedicelled, both perfect, usually 
4-6 mm. long ( not including awn), typically membranous to coriaceous, usually dorsally
villous with long hairs; sterile lemma hyaline, shorter, with usually 1 median nerve;
fertile lemma narrow, ovate-lanceolate, hyaline, with usually a prominent straight or
twisted exserted awn 4-20 mm. long; palea ( if present) hyaline.

A genus of 28 species of southeast Asia to southeast Europe, Madagascar, and the 
warmer parts of America. 

I. Culm appressed-hairy below the panicle ( 2)
I. Culm glabrous below the panicle ( 3)
2( 1). Awn straight or slightly Bexuous ............... 4. E. giganteus.
2. Awn loosely twisted ............................. 3. E. alopecuroides.

3( 1 ). Hairs subtending the spikelet few and short or absent; panicle nearly completely 
glabrous; awn straight ........................ I. E. strictus.

3. Hairs subtending the spikelet as long as or longer than the spikelet; panicle very
hairy; awn 2 cm. long, coil�d ................... 2. E. contortus.

I. Erianthus strictus Baldw. NARROW PLUMEGRASS. Perennial; culms 1-2 m. tall, rela
tively slender, glabrous; nodes sometimes hirsute with stiff erect deciduous hairs; inter
node below the panicle glabrous; foliage glabrous; lower sheaths narrow and crowded; 
blades mostly 4-12 mm. broad; panicle 2-4 dm. ( rarely 8 dm.) long, strict ( about 1-2 
cm. thick), the branches closely appressed; spikelets brown, about 8-11 mm. long (not
including awn), scabrous, nearly naked to sparsely short-hairy at base; awn straight,
15-20 mm. long; rachis joint and pedicel scabrous. Rare in moist sandy places, e. and
s.e. Tex., fall; Va. to Fla. and Tex., n. to Tenn. and Mo.

2. Erianthus contortus Baldw. BENT-AWN PLUMECRASS. Perennial; culrns 1-2 m. tal11

glabrous or sometimes sparsely appressed-pilose below the panicle; nodes glabrous or
pubescent with erect deciduous hairs; intemodes below the janicle glabrous; sheaths
sparsely pilose at summit or glabrous; blades 10-15 mm. broa , scabrous; panicle 15-30
cm. long, narrow, the branches ascending but not closely appressed; spikelets 6-8 mm.
( excluding awn) long, brownish, the basal hairs nearly or about as long as the spikelet;
aw� about 2 cm. long, spirally coiled at base; rachis joint and pedicel villous. Rare in 
moist sandy places, e. and s.e. Tex., fall; Md. to Fla. and Tex., n. to Tenn. and Okla. 

3. Erianthus alopecuroides ( L.) Ell. SILVER PLUMEGRASS. Perennial; culms robust , 
15-30 dm. tall, appressed-villous below the panicle and usually on the nodes; sheaths
pilose at the summit; blades 12-20 mm. wide, scabrous, pilose on upper surface toward 
base; panicle 2-3 dtn. long, silvery to tawny or purplish; spikelets 5-6 mm. long, pale, 
sparsely villous, shorter than the copious basal hairs; awn 10-15 mm. long, flat, loosely 
twisted; rachis joint and pedicel long-villous. E. divaricatus Hitchc. Infrequent in sandy 
woodlands, usually near water in e. and s.e. Tex., fall; N.J. to Ill., s. Mo. and Okla., 
s. to Gulf States.

11 Adapted from the treatment by Sunil Kumar Mukherjee in Lloydia 21:157-188.
1959( "1958"). 
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4. Eriaothus giganteus (Walt.) Muhl. SUGARCANE PLUMEGRASs. Perennial; culms 1-3
m. tall, appressed-villous below the panicle, the nodes appressed-hispid, the hairs de
ciduous; sheaths and blades from nearly glabrous to shaggy appressed-villous; blades
4-15 mm. broad; panicle 10-15 ( -40) cm. long, oblong or ovoid, tawny to purplish;
spikelets 5-6 ( -7) mm. long, sparsely long-villous on the upper part, shorter than the
copious basal hairs; awn 10-25 mm. long, terete, straight or rarely slightly flexuous;
rachis joint and pedicel long-pilose. E. saccharoides Michx., E. Tracyi Nash, E. laxus
Nash, E. compactus Nash. Infrequent in sandy soil, usually near moisture, e. and s.e.
Tex., fall; N.Y. to Tex., n. to Ky.; Cuba; probably elsewhere in trop. Am.

Mukherjee breaks this down into as many as 4 "species," mainly on the basis of panicle 
shape. The variability in all these characters does not support his treatment. 

66. SCHIZACHYRIUM NEES12 LITTLE BLUESTEM 

Cespitose or rhizomatous perennials with rounded or compressed and keeled sheaths 
and flat or folded infrequently terete blades; flowering culms usually much-branched, 
each branch or branchlet terminating in a single pedunculate raceme; spikelets numerous 
on the raceme, appressed to the axis or divergent at maturity, in pairs, one spikelet of 
each pair sessilet perfect and fertile, the other pedicellate, smaller and often rudimentary 
or absent; sessile spikelet falling attached to the rachis joint and associated pedicel; 
rachis joint oblique and hollow at summit; spikelets somewhat dorsiventrally compressed; 
glumes 2, flat or slightly concavo-convex, coriaceous, narrow, the second sometimes 
slightly keeled; pits absent; lemma of sterile floret shorter than the glumes, hyaline; 
lemma of fertile floret hyaline, narrow, entire or bifid, bearing a bent and twisted awn 
from the apex or from between the lobes; palea hyaline, small or absent. Andropogon 
Sect. Schizachyrium (Nees) Trin. 

A relatively large genus, well-represented in grasslands of the warmer regions of the 
world. It is segregated from Andropogon mainly on the basis of the single raceme 
per inflorescence. 

1. First glume of sessile spikelet minutely papillose, slightly pubescent ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. S. Feense. 

1. First glume of sessile spilcelet glabrous ( 2)

2 ( 1 ) . Intemode of rachis relatively slender, hairy throughout its length or nearly so ..
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. S. scoparium. 

2. lnternode of rachis relatively thick, glabrous or ciliate only at apex ( 3)

3 ( 2). Sessile spikelet about 4 mm. long; blades about 1 mm. broad ...... .. .. .... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. S. tenerum. 

3. Sessile spilcelet 8-9 mm. long; blades 1-4 mm. broad .. 3. S. cirratum.

1. Schizachyrium tenerum Nees. Perennial; culms slender, tufted, sometimes reclining
or decumbent, 6-10 dm. long, the upper half rather sparingly branching; blades scarcely 
1 mm. wide, flat or loosely involute, often sparingly long-pilose on upper surface near 
base; raceme finally long-exserted, slender, subterete, glabrous, 2-6 cm. long; rachis 
joint ciliate only at apex; sessile spikelet about 4 mm. long, its glume glabrous, the awn 
7-10 mm. long. Andropogon tener (Nees) Kunth. Rare in woodlands, e. Tex., summer
fall; Gulf States, Ga. and Okla.

2. Schizachyrium Feense ( Foum.) A. Camus. Perennial; culms tufted, 6-12 dm. tall,
erect, reddish, the upper half sparingly branching; foliage often glaucous, the blades 
scabrous, 2-4 mm. wide; raceme 6-10 cm. long, the base often included in the somewhat 
dilated sheath, the rachis joints, pedicels and first glume of sessile spikelet at least 
minutely pubescent; sessile spikelet 5-9 mm. long, the awn 10-15 mm. long; pedicellate 
spikelets much-reduced, short-awned. Andropogon hirti-/lorus (Nees) Kunth. var. 
Feensis (Foum.) Hack. Rare in Trans-Pecos mts., summer-fall; Tex., N.M. , Ariz., s.e. 
to Oax. 

u Frank W. Gould kindly supplied helpful suggestions on the treatment of genera
66, 67 , 68 and 69. 
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3. Schizachyrium cirratum (Hack.) Woot. & Standl. TEXAS BEARDGRASS. Perennial;
plants pale, glaucous to purplish; culms slender, tufted, 3-7 elm. tall, erect, the upper 
half sparingly branched; blades flat, 1-4 mm. wide, usually scabrous; raceme exserted, 
3-6 cm. long; radhis joint ciliate only at the apex; sessile spikelet glabrous, 8-9 mm. long,
the awn 5-10 mm. long; pedicellate spikelet scarcely reduced, awnless, the pedicel stiffiy 
ciliate on one side near summit. Andropogon cirratus Hack. Infrequent in Trans-Pecos 
mts., summer-fall; Tex., N.M., Ariz., Chih., Son. and Calif. 

4. Schizachyrium scoparium ( Michx.) Nash. Lrnu: BLUESTEM. Rather variable peren
nial, usually tufted and sometimes with short rhizomes; cuhns erect, ( 2-) 3-10 ( -15) dm. 
tall; sheaths sometimes laterally compressed and keeled; blades numerous, either 
crowded at base or well-distributed, usually 3-6 mm. broad; branching often copious; 
rachis joints and usually pedicels hairy throughout their full length, slender; first glume 
of sessile spikelet glabrous. Andropogon scoparius Michx. Growing essentially all over 
the state, though rare in extreme w ., summer-fall; represented with us by several com
pletely intergrading varieties as follows from west to east: 

Var. neomexicanum (Nash) Gould. Glabrous, usually glaucous; at maturity the 
pedicels are only slightly if at all spreading and the rachis very slightly if at all zigzag; 
rachis and pedicels copiously villous. Andropogon scoparius var. neomexicanus ( Nash) 
Hitchc. Frequent in Plains Country, infrequent in Trans-Pecos mts.; Tex. to Ariz. and 
s. to Coah., N.L. and S.L.P.

Var. frequens (F. T. Hubb.) Gould. Lrrn.E BLUESTEM. Glabrous and often glaucous
( green and glaucous plants are often mixed in the same populations); pedicellate spikelet 
1.5-5 mm. long (excluding awn), consisting of a single empty glume. Andropogon 
scoparius var. frequens F. T. Hubb. Very abundant in a north-south zone through cen. 
Tex., intergrading in the plains with var. neomexicanum and in e. Tex. with var. virile; 
widespread in cen. U.S. 

Var. virile (Shinners) Gould. Usually somewhat pubescent; the pedicellate spikelets 
4.5-7 mm. long ( excluding awns),. many or most pedicellate spikelets in each inflorescence 
with 2 glumes and commonly lemma and stamens. E. Tex., in sandy woodlands, w. on 
sandy soils to n.-cen. Tex. These populations actually represent broad-scale intergrada
tion between var. frequens and var. divergens. Ark., Okla., Tex. 

Var. divcrgens (Hack.) Gould. Robust plants with villous sheaths; pedicellate spikelet 
well-developed and its glwne often with a short awn. Common in s.e. Tex. and s. part 
of e. Tex.; Tex., La., Ark. and Miss. 

Var. littoralis (Nash) Gould. SEACOAST BLUESTEM. Rhizomes often developed; lower 
sheaths often strongly laterally compressed and keeled, often bluish-glaucous; rachis 
joints and pedicels copiously long-villous. Andropogon scoparius var. littoralis (Nash) 
Hitchc. Frequent in coastal sands especially on the barrier islands all along the coast 
in extreme s. Tex., inland as far as Jim Hogg Co., very late summer and fall; along 
Atl. and Gulf coasts s. to Ver. 

67. ANDROPOGON L. BLUESTEM 

Cespitose branching perennials with usually stiffiy erect culms, rounded or flattened 
and keeled sheaths and flat or folded blades; inflorescence various, the flowering culm 
much-branched above and terminating in numerous branchlets bearing 2 to several 
pedunculate flower clusters or the flowering culm little-branched and terminating in a 
stiffiy erect panicle of 2 ( rarely 1) to few spicate branches; rachis joints slender, mostly 
pubescent, the rachis articulated at base; spikelets in pairs, one of each pair sessile, fertile 
and awned, the other pedicelled, smaller and often rudimentary or absent; sessile spikelets 
falling attached to the rachis joint and associated pedicel; spikelets somewhat dorsi
ventrally compressed; glumes 2, Bat or slightly concavo-convex, coriaceous, narrow, the 
second sometimes slightly keeled; sterile lemma shorter than the glumes, hyaline; fertile 
lemma hyaline, narrow, entire or bifid, that of the sessile spikelet bearing a bent and 
twisted awn from the apex or from between the lobes; palea hyaline, small or absent. 

This genus is sometimes enlarged to include the very closely related genera Bothriochloa, 
Dichanthium, and Schizachyrium. In the present strict sense it is a genus of some few 
dozens of species of the temperate and subtropical areas of the Old World and 
New World. 
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1. Pedicellate spikelet staminate, similar to the sessile spikelet but awnless ( 2)
1. Pedicellate spikelet much-reduced or obsolete and represented by the pedicel only;

racemes silky-villous ( 3 ) 

2( 1 ). Rhizomes short or absent; rachis joint and sterile pedicel ciliate, the joints short
hispid at base; awn of sessile spikelet 10-20 mm. long ......•................ 
. . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .......•.•• 1. A. Gerardi. 

2. Rhizomes well-developed; rachis joint and sterile pedicel densely long-villous; awn
of sessile spikekt rarely more than 5 mm. long, often obsolete ................ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. A. Hallii. 

3( 1). Inflorescence very decompound, the profuse pairs of racemes aggregated in an 
elongate or corymbose mass; spathes ( i.e., partially sheathing uppermost leaves) 
rardy more than 2 mm. broad; pediccllate spikelet obsolete ( see also forms of 
A. virginicus) .......................•..•••... 6. A. glomeratus. 

3. Inflorescence not conspicuously clecompound nor dense ( except in forms of A.

virginicus) ( 4) 

4( 3 ). Peduncle not more than 1 cm. long, the dilated spathes exceeding the 2 ( rarely 
3 or 4 ) racemes ( 5 ) 

4. Peduncles 2 cm. long or longer ( G)

5(4). Upper sheaths inflated-spathelike, aggregate, the late inflorescence a flabellate
tuft ........................................ 4. A. Elliottii. 

5. Upper sheaths not inflated and aggregate ............ 5. A. virginicus. 

6( 4). Upper sheaths inflated, overlapping, conspicuous .. .4. A. Elliottii. 
e. Upper sheaths not inflated, overlapping nor conspicuous ..................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. A. ternarius. 

I. Andropogon Gerardi Vibnan. B1c DLUESTEM. Perennial; plants often glaucous; 
culms robust, often in large tufts, sometimes with short rhizomes, 1-2 m. tall, usually 
sparingly branching toward the summit; lower sheaths and blades sometimes villous, 
occasionally densely so; blades flat, elongate, mostly 5-10 mm, broad, the margins very 
scabrous; racemes on the long-exserted terminal peduncle mostly 3 to 6, fewer on the 
branches, 5-10 cm. long, usually purplish, sometimes yellowish; rachis straight, the 
joints and pedicels sti.fHy ciliate on one or both margins, the joints hispid at base; sessile 
spikelet 7-10 mm. long, the first glume slightly sulcate, usually scabrous, the awn 
geniculate and tightly twisted below, 1-2 cm. long; pedicellate spikelet not reduced or 
but slightly so, awnless, staminate. A. provincialis Lam. not Retz., A. furcatus Muhl. 
Locally abundant nearly throughout the state, usually in low meadows and prairies but 
rare in extreme w., late summer-fall; Que. and Me. to Sask. and Mont., s. to Gulf States 
and cen. Mex. 

An important forage grass in the prairie states of the Mississippi Valley, and a con
stituent of prairie hay, but less important in Texas. 

2. Andropogon Hallii Hack. SAND BLUESTEM. Perennial, resembling A. Gerardi but
with creeping rhizomes; racemes conspicuously villous, the hairs grayish to pale-golden; 
awn of sessile spikelet rarely more than 5 mm. long, often obsolete. Local in areas of 
deep loose quartz sand in the w. half of Tex., late summer-fall; N.D. and Mont. s. to 
Chih. and Ariz. 

A form with yellow villous racemes and awns 5-10 mm. long has been segregated as 
A. chrysocomus Nash. A. Hallii intergrades completely with A. Gerardi in zones of inter
mediate soil-texture, and its recognition as a separate "species" is of dubious merit.

3. Andropogon ternarius Michx. SPLITBEARD BLUESTE?.f. Perennial; culms tufted, erect,
8-12 dm. tall, the upper half to two-thirds branching, the branches usually long, slender
and erect; leaves often purplish-glaucous, glabrous or the lower loosely villous, the blades
2-4 mm. wide; inflorescence elongate, loose, of few to many pairs of silvery to creamy
or grayish feathery racemes, usually on long-exsertc<l peduncles from slender inconspicu
ous spathes, some of the lateral peduncles often short, from dilated spathes, rarely most
of them so; racemes 3-6 cm. long, with mostly less than 12 joints, the rachis not flexuous,
the joints shorter than the spikelets, copiously long-villous; sessile spikelets 5-7 mm. long,
glabrous and nerveless between the keels, the awn twisted below, 15-20 mm. long;
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stamens 3; pedicel long-villous, the spikelet obsolete or nearly so. Frequently in sandy 
usually wooded areas, e. half of state, late summer-fall; Del. to Ky. s. to Gulf States. 

Variable in the density and length of pubescence on the rachis and pedicels, the less 
hairy specimens verging toward the Floridian A. arctatus Chapm. 

4. Andropogon Elliottii Chapm. Perennial; culms tufted, erect, 3-8 dm. tall, at first
nearly simple, later branching toward the summit; lower sheaths keeled, rather narrow, 
commonly loosely pilose, those near the summit inflated and spathelike, crowded, the 
very short intemodes densely bearded; blades flat, 3-4 mm. wide; primary inflorescence 
of few to several racemes, mostly in pairs, rarely threes or fours, on filiform often 
strongly flexuous penduncles, long-exserted from inconspicuous spathes, these on slender 
branchlets borne in the axils of the broad spathelike sheaths of the main culm; secondary 
inflorescence of numerous pairs of racemes on short peduncles subtended by broad 
spathes, these on short bearded often fascicled branchlets borne in the axils of the 
spathelike sheaths of the main culm and short primary branches, the whole forming a 
series of flabellate tufts with conspicuous purplish to copper-brown spathes 5-10 mm. 
wide, much-exceeding the feathery racemes; racemes flexuous, 3-4 ( -5) cm. long, the 
slender rachis joints and pedicels long-villous; sessile spikelets 4-5 mm. long, those of the 
late enclosed racemes cleistogamous, the awn loosely twisted, 10-15 mm. long; pedicellate 
spikelets obsolete or nearly so. A. gracilior (Hack.) Nash. Rare in sandy wooded areas, 
e. and s.e. Tex., late summer-fall; Gulf States n. to Mo., Ill., Ind., 0. and N.J.; also
Br. Hand.

Intergrading to A. virginicus. The flattened ferruginous upper sheaths are conspicuous 
in winter. The characteristic plant is very striking, but occasional individuals occur with 
less aggregate upper sheaths, and others with scarcely dilated sheaths, aggregate or 
scarcely aggregate. This form, which has been distinguished as A. Elliottii var. gracilior 
Hack., appears to merge into A. subtenuis Nash, of Mississippi eastward. 

5. Andropogon virginicus L. BnooMSEDGE. Perennial; culms erect, 5-10 dm. tall, usually
in rather small tufts, the upper two-thirds mostly freely branching; lower sheaths com
pressed, keeled, equitant; sheaths glabrous to villous; ligule strongly ciliate; blades flat 
or folded, 2-5 mm. wide, pilose on the upper surface toward base; inflorescence elongate, 
narrow or thick, simple to much-branched, the 2 to numerous racemes 2-3 cm. long, 
partly included and shorter than the inflated tawny to bronze spathes; rachis very slender, 
flexuous, long-villous; sessile spikelet about 3 mm. long, the delicate straight awn 1-2 
cm. long; pedicel long-villous, its spikelet obsolete or nearly so. Frequent in sandy
woodlands or less frequent in calcareous soil, e. half of state w. to n.-cen. Tex., rare w.
to Edwards Plateau and s. to Rio Grande Plains, late summer-fall; nearly all of e. U.S.;
Calif., Mex., C.A., W.I.

Grading through the moist-ground forms with dense inflorescences, known as var. 
hirsutior (Hack.) Hitchc., into A. glomeratus. 

6. Andropogon glomeratus (Walt.) B.S.P. BusHY DEARDCRAss. Perennial; culms erect,
5-15 dm. tall, compressed, with broad keeled overlapping lower sheaths, the flat tufts
often forming dense usually glaucous clumps, the culms from freely to bushy-branching
toward the summit; sheaths occasionally villous; blades elongate, 3-8 mm. wide; in8or
escence dense, feathey, from flabellate to oblong, the paired racemes 1-3 cm. long, about
equaling the slightly dilated spathes, the enclosed peduncle and ultimate branchlets long
villous, the peduncle at least 5 mm. long or often longer; rachis very slender, flexuous,
lon�-villous; sessile spikclets 3-4 mm. long, the awn straight, 10-15 mm. long; sterile
spikelet reduced to a subulate glume or wanting, the slender pedicel long-villous. A.
virginicus var. abbreviatus (Hack.) Fem. & Grise. Frequent in moist areas, e. half of
Tex., rare westw., late summer-fall; s.e. U.S. n. to N.E., Ky., Okla.; also N.M., Ariz.,
Nev., Calif., Mex., W.I. and C.A.

Grading into A. virginicus and probably correctly considered no more than a variety 
of it. 

68. BOTHRIOCIIl,OA 0. KTZE.13 BEARDGRASS 

Cespitose perennials with erect or decumbent-spreading culms, rounded sheaths and 
flat blades; inflorescence a terminal panicle, the spikelets on few to several spicate primary 

,. Adapted from the work of Frank W. Could in Madrofio 14: 18-29. 1957. 
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branches, these moderately rebranched in New World species with large panicles; pedi
cels and upper rachis joints with a central groove or membranous area, this most strikingly developed in New World species; rachis articulated at base; spikelets in pairs, one of each pair sessile, fertile and awned, more or less triangular in outline, the first glume dorsally flattened, the second glume with a medial keel; sterile lemma shorter than the glumes, hyaline; fertile lemma hyaline, narrow, entire or bifid, bearing a bent or twisted 
awn from the apex or from between the lobes ( awns absent or nearly so in B. exaristata);palea small, hyaline or absent; the other spikelet of the pair pedicellate, staminate or neuter, usually well-developed but tending to be more reduced in New World species, not awned; sessile spikelets falling attached to the rachis joint and associated pedicel. 
Amphilophis Nash; Andropogon Subg. Amphilophis Trin. A genus of about 40 species distributed through the warmer regions of all continents, weakly segregated from Andropogon and even more weakly from Dichanthium. 

1. All or some sessile spikelets pitless ( that is, the first glumes of at least some of thesessile spikelets without any small circular, median glandular depression) ( 2) I. First glumes of all sessile spikelets pitted, i.e., each with one small circular ( or nearlycircular) glandular depression near the median line and usually just distal fromthe middle ( 9 ) 
2( 1 ). Pedicelled spikelets about as large and broad as the sessile ones ( 3) 2. Pedicelled spikelets much narrower and usually shorter than the sessile ones ( 5) 
3(2). Sessile spikelets more than 5 mm. long ........ , . 7. B. Wrightil.3. Sessile spikelets less than 5 mm. long ( 4) 
4( 3). -���i��� -�- ������. �a-� -��. ��a-�c·h·e�'. .s����� �:���le:. n;vi:t�:!�: ....... .
4. Panicle axis longer than the branches; sessile spikelets without pits or only someof them pitted ............................... 11. B. intermedia. 

5 ( 2). Sessile spikelets less than 4.5 mm. long ( not including awn); awn of lemma lessthan 19 mm. long; spikelets never pitted ( 6) 5. Sessile spikelets 4.5-7.3 mm. long; awns 20-33 mm. long; spikelets pitless or paniclewith both pitless and pitted spikelets on same individual ( 7) 
6(5). Awns absent or not more than 6 mm. long ....... 1. B. exaristata. 6. Awns present, 8-18 mm. long ..................... 2. B. saccharoides. 

7 ( 5). Panicle axis less than 5 cm. long; panicle-branches 2 to 8; rachis joints andpedicels densely white-vi11ous; culms slender, not more than 1 m. tall and usually much shorter; leaf blades rarely more than 4 mm. broad .................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. B. Springfieldii. 7. Panicle axis typically 5-15 cm. or more long; panicle branches typically numerous;rachis joint and pedicels villous but not densely so; culms typically stout, oftenmore than 1 m. tall; leaf blades ( at least some) often 5-8 mm. broad ( 8) 

8(7). Panicles of the larger culrns 14-25 cm. long; culms very stout, stiffly erect, 12-25 dm. tall, bluish-glaucous below the nodes; culm nodes bearded with spreading hairs 3-6 mm. long. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. B. alta. 8. Panicles mostly 7-13 cm. long; culms curving-erect, tending to become decumbent
and much-branched below in age, mostly 7-11 dm. tall, not bluish-glaucous below the nodes or not conspicuously so; culm nodes bearded with appressed hairs lessthan 3 mm. long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. B. barbinodis. 

9( 1). Pedicelled spikelets about as large and broad as the sessile ones (IO) 9. Pedicelled spikelets much narrower and usually shorter than the sessile ones ( 12)
10(9). Sessile spikelets more than 5 mm. long .......... 7. B. Wrightii.10. Sessile spikelets less than 5 mm. long ( 11) 
11( IO). Panicle axis shorter than the lower branches .... 10. B. pertusa. 11. Panicle axis longer than the lower branches ........ 11. B. intermedia. 

12( 9). Panicle axis less than 5 cm. long; primary panicle branches mostly 2 to 7, rarelymore than 8; culm nodes glabrous or minutely pubescent ( 13) 12. Panicle axis typically 5-15 cm. long or longer; panicle branches numerous ( 14) 
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13 ( 12). Upper culm nodes glabrous; primary panicle branches never re branched; first 
glume of sessile spikelet 5.5-7 mm. long, glabrous dorsally, with a relatively 
large and deep glandular pit; leaves mostly in dense basal tufts, the culm 
leaves reduced; blades rarely more than 2 mm. broad ...................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. B. edwardsiana. 

13. Upper culm nodes glabrous or puberulent; lower 1 or 2 panicle branches frequently
rebranched; first glume of sessile spikelet 4. 5- 5.7 mm. long, usually sparsely hispid 
dorsally at base; glume pit relatively small and shallow; cqlm leaves well-devel-
oped; blades 2- 5 mm. broad .................... 4. B. Jiybrida. 

14( 12). Panicles of the larger culms 14-2 5 cm. long; culms very stout, stiffly erect, 
12-2 5 dm. tall, bluish-glaucous below the nodes; culm nodes bearded with
spreading hairs 3-6 mm. long; panicle axis and branches often remaining
"kinked" from compression in the sheath ......... 5. B. alta. 

14. Panicles mostly 7-13 cm. long; culms curving-erect, tending to become decumbent
and much-branched below in age, mostly 7-11 dm. tall, not or scarcely bluish
glaucous below the nodes; culm nodes bearded with appressed hairs less than 
3 mm. long; panicle axis and branches not "kinked" .........•. , , .....•.... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 8. B. barbinodis var. 

perforata. 

l. Bothriochloa exaristata (Nash) Henr. Perennial, resembling B. saccliaroides; panicle
slender; spikelets slightly smaller, awnless or nearly so. Andropogo,i exaristatus (Nash) 
Hitchc. Rare in low open ground, s.e. Tex., summer-fall; also La. 

2. Bothriochloa saccharoides ( Sw.) Rydb. SILVER DEARDGRASS, SILVER DLUESTEM.
Perennial; culms tufted, ( 2-) 4-13 drn. tall, erect or ascending, often branching below, 
the nodes from appressed-hispid to glabrous; foliage commonly glaucous, glabrous or 
nearly so, the blades 3-6 mm. wide; panicle long-exserted or those of the branches short
exserted, silvery white, silky, dense, oblong, 6-22 cm. long; racemes 2-4 cm. long, the 
common axis mostly at least twice as long but readily breaking; rachis joints and pedicels 
lon�-villom; spikelets never pitted, about 4 mm. long, the delicate awn twisted below, 
genicu]ate, 10-17 mm. long; pedicellate spikelet reduced. Andropogon saccliaroides 
Sw. A species widespread in the Americas, represented with us by 2 varieties as follows: 

Var. Torreyana ( Steud.) Gould. Panicles relatively small, 6-10 (-13) cm. long; 
spikeJets broad, blunt and usually glabrous; plants usually glaucous, with leaves pre
dominantly in a basal tuft. Andropogon saccharoides var. Torreyan11s ( Steud.) Hack. 
Frequent in dryish open places essentially throughout the state, spring-faU; Ala., Mo. 
and Colo. to Mex. 

Var. longipaniculata (Gould) Gould. Plants large and coarse; culms stout, the nodes 
g1abrous or short-bearded; panide large, dense, on vigorous plants 13..22 cm. long; 
panicle branches stifily erect-appressed, the lower branches freely rebranched; spikelets 
narrow, shiny-green, narrowly pointed, 3.5-4. 5 mm. long, awn 11-17 mm. long. Andro
pogon sacc11aroides var. longipaniculatus Gould. Frequent locally in open places, e., 
s.e. and n.-cen. Tex. and Rio Grande Plains, spring-fall; also N.L.

3. Bothriochloa edwardsiana (Gould) Parodi. Culms mostly 3-7 dm. tall, densely
tufted, slender, stiffiy erect, geniculate-spreading only at margins of large clumps, 
unbranched above or with lateral panicles sparingly produced after development of 
terminal panicle; upper culm nodes glabrous or glabrate, the lower glabrous to densely 
short-hairy, the hairs not more than 1 mm. long; leaves mostly in a basal tuft, with a 
waxy bloom; blades filiform, mostly 1-2 ( rarely -3.5) mm. broad, those of the basal 
tuft 10-2 5 cm. long, ciliate on the margins below the middle with hairs 4-7 mm. long; 
panicle of 3 to 6 simple racemes, these mostly 6-10 cm. long; panicle axis not more than 
18 mm. Jone-, with l to 3 nodes; sessile spikelet perfect, fertile, 5-8 mm. long ( excluding 
awn); first glume relatively narrow, gradually tapering to an acute or slightly bifid apex, 
glabrous and shiny dorsally, always with a deep cylindrical glandular pit 2-2.5 mm. 
from the apex; lemma reduced, membranous, with a geniculate awn 20-28 mm. long; 
rachis node at base of sessile spikelet with a dense tuft of hairs 1-2 mm. long; pediceilate 
spikelet sterile, awnless, glabrous or scabrous, slender, about 3 mm. long; pedicel 
averaging 4.7- 5 mm. long, with a deep medial groove and densely long-ciliate margins, 
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the hairs near apex longer than those below. Andropogon edwardsianus Gould. Rare in 
Edwards Plateau ( Edwards Co.) in dry calcareous soil, late summer-fall; Tex.; Arg. 
and Urug. 

4. Botbriochloa hybrida (Gould) Gould. Perennial, with strictly erect culms in small
to medium-sized tufts; culms 3-8 dm. tall, moderately branched and leafy above the 
base; culm nodes glabrous or minutely puberulent; sheaths green or glaucous, glabrous; 
blades mostly 2-4 (-5) mm. broad, usually sparsely ciliate with long hairs near the base, 
often with a few hairs on the surfaces; panicles hairy but not densely so, 6-11 cm. long, 
usually with 3 to 8 primary branches on an axis 6-35 ( -45) mm. long, the lower 
branches often simply rebranched; rachis joints and pedicels about equal, with a broad 
membranous often dark central groove and thickened hairy margins, the hairs mostly 
5-7 mm. long near the apex; sessile spikelet 4.5-6.5 mm. long, with an awn 18-25 mm.
long; first glumc of sessile spikelet shiny, yellowish-green, with usually 5 greenish nerves
on upper half, with a moderately deep glandular pit above the middle and usually with
a few stiff hairs on the lower third or half of the back; pedicelled spikelets highly reduced,
sterile, mostly 2.2-3.6 mm. long and shorter than the supporting pedicel. Andropogon
hybridus Gould. Frequent in open calcareous areas, Rio Grande Plains, Edwards Plateau
and s.e. Tex., spring-fall; Tex. and Coah.

Bothriochloa hybrida is intermediate between B. edward,Siana and B. barbinodis, but 
is probably an allotetraploid arising from hybridization between B. edwardsiana and 
B. saccharoides var. Torreyana and subsequent doubling of chromosome number. Rare
plants have been found which appear to be hybrids of B. hybrida and B. saccliaroides
var. longipaniculata.

5. Bothriochloa alta ( Hitchc.) Henr. Robust tufted perennial; culms stiffly erect, 12-25
elm. tall, green and glabrous but a zone just below each node is markedly blue-glaucous; 
nodes bearded with spreading hairs 3-6 mm. long; sheaths glabrous; ligule membranous, 
3-4 mm. long; blades glabrous or scabrous, with a few long hairs on the upper surface
near the base, 2-3 dm. long, 5-10 mm. broad; panicle long-exserted, oblong, dense,
1-2 dm. long, the branches numerous, appressed, the axis 5-15 cm. or more long; panicle
axis and branches often remaining ''kinked" from compression in the sheath; racemes
2-3 cm. long, clustered on the upper parts of the branches, the hairs at the top 5-8 mm.
long; sessile spikelets about 5-6 mm. long, many or all of them pitted; awn of fertile
lemma about 2 cm. long. Andropogon altus Hitchc. Infrequent in high dry grassy plains
in the Trans-Pecos ( Davis Mts. area, Jeff Davis, Brewster and Presidio cos.), summer;
Tex., N.M., s. to Jal., S.L.P. and Qro.; Bol., Arg. and Urug.

6. Bothriochloa Spring6eldii (Gould) Parodi. Tufted perennial with culms 3-8 dm.
tal1; culm nodes densely bearded with spreading hairs, these usually 3-7 mm. long; 
blades 2-3 (-5) mm. broad, glabrous or sparsely papillose-hispid on the adaxial surface 
and with tufts of hair on each side of the ligu1e; panicle densely white-villous, with 2 
to 8 racemose branches, these infrequently rebranched; rachis joints and pedicels about 
criual, with thickened densely vil1ous margins .and a broad thin-membranous central 
area; hairs of the inflorescence 5-10 mm. long; sessile spikelets mostly 5.5-7.3 (-8.5) mm. 
long; first glume acute and minutely bifid at apex, hairy on the lower third or half the 
dorsal surface, occasionally with a faint �landular pit or de�ression above the middle;
awn of the lemma 20-26 mm. long; ped1celled spikelet sterile, narrow, averaging 4-5 
mm. long, 1-2 mm. longer than the pedicel. Andropogon Springfieldii Gould. Local in
grassy or desert plains and in mts. in the Trans-Pecos and higher parts of the Plains
Country, spring-fall; Tex., N.M., Ariz.; Arg. 

1. Botliriochloa \Vrightii {Hack.) Henr. Perennial, somewhat glaucous; culms tufted,
5-10 dm. tall,. simple, the nodes usually hispid; b1ades flat, 3-5 mm. wide, tapering to a
fino point; racemes 3 to 7, suberect, mostly 3-6 cm. long, green or tawny, not con
spicuously woolly, the hairs of rachis joints and pedicels much shorter than the spikelets; 
peduncle usually long-exserted; sessile spikelet about 6 mm. long, short-pilose at base, 
the fir,t glume several-nerved toward the summit, stiffiy short-ciliate on the keels above, 
with or without a pit; awn twisted below, geniculate, 10-15 mm. long; pedicellate spikelet 
about as large as the sessile one, awnless. Andropogon Wrlghtii Hack. Reported to occur 
in s. N.M. and to be expected in westernmost Tex. although no specimens have been 
seen from Tex.; N.M., Chih. 
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8. Bothriochloa barbinodis (Lag.) Herter. Perennial; culms densely tufted, usually
1-11 dm. tall, spreading to ascending, often branching or even geniculate and decumbent
below, the nodes bearded with short usually appressed hairs less than 3 mm. long;
sheaths sparsely hairy in the throat, foliage otherwise glabrous or nearly so; blades 2-7
mm. wide, scabrous; panicles from rather long-exserted to included at base, those of the
branches often partly included in dilated sheaths, silvery to creamy-white, silky, sub
flabellate, mostly 7-13 cm. long; racemes several to many or sometimes few on the
branches, 2-7 cm. long, the common axis 5-15 cm. long or longer; rachis joints and
pedicels copiously long-villous, the hairs on the average longer than in B. saccharoides;
spikelets 4.5-7.3 mm. long; awn twisted below, geniculate, 20-25 mm. long; pedicellate
spikelet reduced. Andropogon barbinodis Lag. Widespread in w. half of Tex., spring-fall;
s.w. U.S., Mex., Arg., Urug.; represented with us by two forms or "varieties", as follows:

Var. barbinodis. Most sessile spikelets not pitted. Locally abundant in w. Tex., spring
fall; Tex., Colo. , Ut., Calif. s. to s. Mex.; Arg., and Urug. 

Var. perforata ( Foum.) Gould. Most of the sessile spikelets pitted. Andropogon 
barbinodis var. perforatus (Foum.) Gould. Locally abundant in w. half of Tex., e. to 
Brown and Aransas cos. , spring-fall; Tex., Ariz., Chih., Coah., Dgo., Hgo., Mex., S.L.P. , 
Ver., Zac.; Arg., Urug. 

9. Bothriochloa Ischaemum ( L.) Keng var. songarica ( Fisch. & Mey. ) Celarier & Harlan.
Perennial; culms ascending, 7-10 dm. tall; nodes variomly pubescent; panicle-axis shorter 
than the branches; racemes nodding, few to several, on slender peduncles aggregate or 
somewhat distant on a slender axis 3-5 cm. long, the sterile ( pedicellate) spikelets as 
large and broad as the fertile (sessile) ones, the rachis and peclicels silky-ciliate; sessile 
spikelets never pitted; awns slender, twisted and bent, about 15 mm. long. Andropogon 
Ischaemum L. var. songaricus Fisch. & Mey. Widespread along roadsides, where sown by 
highway department, spring-fall; introd. from the steppes of n. Asia; reportedly a promising 
pasture grass in s. Tex. but not persisting except in cult. or along roadsides. 

10. Bothriochloa pertusn ( L. ) A. Crunus. Perennial; culms ascending, branching;
panicle axis shorter than the lower branches; racemes few to several, sparsely villous; 
first �lumes of sessile spikelets always pitted; awn of sessile spikelet geniculate, 10-15 
mm. long; pedicellate spikelet about as large and broad as the sessile ones. Andropogon
pertusus ( L.) Willd. Rare in disturbed areas, especially road-shoulders where sown,
summer-fall; nat. of Old �'orld, introd. as an experimental forage grass at various
localities.

11. Bothriochloa intermedia ( R. Br.) A. Camus. Similar to B. I�chaemum var.
songarlca but with a panicle axis longer than the lower panicle-branches and at least 
some of the sessile spikelets with pitted first glumes. Andropogon intermedius R. Br. In 
disturbed ground near roads where sown, summer; very widespread in trop. and subtrop. 
areas of the Old World, introd. as an experimental forage-grass in Tex. but apparently 
not persistent except along roadways. 

Natural introgression of this species and B. Isc1iaemum has been reported in West 
Pakistan. Plants called Bothriochloa caucasica ( Trin.) C. E. Hubb. [Andropogon cau
casicus Trin. and A. intermedius var. caucasicus ( Trin.) Hack.] are referred here; they 
differ somewhat from typical B. intermedia in a slightly more branched panicle. 

69. DICHANTHIUM WrLLEM.14 

Low to moderately taU perennials, mostly cespitose but some with extensive creeping 
stolons; inflorescence and spikelets as in Bothriochloa but pedicels and rachis joints flat 
or rounded without a groove or membranous central area and lower pair of spikelets of 
the inflorescence branches usually both sterile and awnless. 

A small genus of Asiatic, Australian and African species, exceedingly closely related to 
Bothriochloa and differing mainly in the rounded rather than grooved pedicel and 
rachis joints. Three species have been introduced in Texas and at other locations in the 

u Adapted in part from the work of Robert P. Celarier and Jack R. Harlan in Okla. A. &
M. Coll. Expt. Sta. Tech. Bull. T-58. 1955.
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South and Southwest and persist as casual weeds in some areas where they have been 
seeded. 

I. Rachis joints and pedicels with long white hairs; lower glume densely covered and
with an arc of extremely long hairs at the tip ....... 1. D. sericeum. 

1. Rachis joint hairs short; glume without arc of long hairs ( 2 )

2( 1 ). Stem nodes with conspicuous collar of long hairs; ligule well-developed ...... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. D. annulatum. 

2. Stem nodes glabrous or with a band of short velvety hairs; ligule absent or very
small ........................................ 3. D. aristatum. 

I. Dichanthium sericeum ( R.Br.) A. Camus. Perennial; culms slender, leafy, 5-8 dm.
tall, branching; nodes bearded; racemes 2 to 7, aggregate, 3-5 cm. long, nodding from a 
very slender peduncle, conspicuously silky; rachis joints and pedicels with long white 
hairs; sessile and pedicellate spikelets about equal, the first glume strongly several
nerved; pits absent; awn of sessile spikelet twisted, geniculate, 2-3 cm. long. Andropogon 
sericeus R. Br. Apparently established at a few points in s. Tex. where sown, summer
fall; Austral. and Pac. I., now widely introd. 

2. Dichanthium annulatum Stapf. Perennial; culms erect to de cum bent or procumbent,
some strains creeping by stolons; nodes with a conspicuous ring of long white hairs; 
leaves broad, usually light-green, glabrous to sparsely papillose-pubescent on upper or 
lower or both surfaces; ligule conspicuous, well-developed; peduncle usually glabrous; 
primary panicle axis very short, the racemes usually short; rachis joints and pedicels 
with very few hairs and these short; glumes of sessile spikelets broad, truncate at tip, 
often obovate, densely covered with long papillose hairs; pits absent; awn of lemma 
much longer and more conspicuous than in Bothriochloa Ischaemum. Widespread in drier 
warmer parts of Old World and introd. at scattered points in e. half of Tex. as an 
experimental forage grass. 

D. annulatum is reported to hybridize naturally with Bothriochloa intermedia in the
Old World. 

3. Dichanthium aristatum (Poir.) C. E. Hubb. Perennial; culms finally ascending from
a decumbent often creeping base, freely rooting at the lower nodes; nodes usually glabrous 
or with a narrow velvety band of hairs but never bearded; leaves green to pink or 
purple, glabrous or with varying papillose-pubescence; ligule absent or very small; 
peduncle glabrous below the panicle; racemes solitary to several ( to numerous ), approxi
mate an<l rnbdigitately arranged; rachis joints and pedicels sparsely hairy on one margin 
with short hairs; pedicellate spikelets as large and broad as the fertile sessile ones; first 
glume of the sessile spikelet either glabrous or with scattered long white papillose-hairs; 
pits absent; awns long, similar to those of D. annulatum and usually but not always with 
the lowermost sessile spikelets awnless. Andropogon caricosus L., A. aristatus Poir., A. 
nodosus (Willem.) Nash. Apparently established at a few scattered points in s. Tex. 
where sown as an experimental forage introd., summer-fall; s.e. Asia, Polyn., Afr., Madag., 
now widely introd. for experimental purposes. 

70. SORGHUM MOENCH

Robust annuals or perennials; spikelets in terminal panicles of several to numerous 
racemes, tardily disarticulating just below each sessile spikelet; spikelets in pairs, one 
sessile and fertile, the other pedicellate and sterile ( but well-developed), usually 
staminate; spikelets somewhat dorsiventrally compressed, with 2 flattish-indurated glumes; 
sterile and fertile lemmas and palea hyaline, the fertile lemmas awned. 

A large genus centered in the Near East; at least 2 species are cultivated and escaped 
in Texas. 

1. Plants perennial from creeping rhizomes ............ 1. S. lialepense. 
1. Plants annual .................................... 2. S. bicolor. 

1. Sorghum halepense (L.) Pers. JOHNSON GRASS. Perennial; culms 5-15 dm. ta11, from
extensively creeping scaly rhizomes; blades mostly less than 2 cm. wide; panicle open, 
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15-5 0 cm. long; sessile spilcelet 4.5-5.5 mm. long, ovate, appressed-silky, the readily
deciduous awn 10-15 mm. long, geniculate, twisted below; pedicellate spikelet 5-7 mm.
long, lanceolate. Open ground, fields and waste places, Mass. to la. and Kan., s. to Fla.
and Tex., w. to s. Calif.; oat. of the Meclit. region but in the trop. and warmer regions of
both hemispheres.

Cultivated for forage, but because of the difficulty of eradication it becomes a trouble
some weed. 

2. Sorghum bicolor ( L.) Moench. SORGHUM. Annual; differing from S. halepe11se in
being annual and more robust. Holcus Sorghum L., Sorghum vulgare Pers., Panicum 
frumentaceum Salish. This species has been cultivated in warmer regions since prehistoric 
times for the seed, which has been used for food, for its sweet juice, and for forage. In 
the U.S. it is cult. under the general name of "sorghum." 

There are many varieties or races of cultivated sorghums, all of which have the same 
chromosome number ( 10) and which fall naturally into distinct groups, the chief of 
which ( in the United States) are sorgo, kafir, durra, milo, feterita, shallu, kaoliang, ancl 
broomcom. Sorgo includes the varieties known collectively as sweet or saccharine 
sorghums, in which the juice in the stems is abundant and very sweet. In this country 
sorgo is cultivated chiefly in the region from Kansas and Texas to North Carolina for 
forage and for the juice which is made into syrup. The differences between most of the 
varieties are so indistinct and so unstable because of intercrossing as to make it very 
difficult to assign descriptive limits. The application of botanical names is uncertain, and 
it seems best, therefore, not to assign to them definite varietal or specific Latin names. 

71. SORGHASTRUM NASH

Tufted perennials, rather robust, with or without rhizomes; blades flat, often somewhat 
bluish-green; panicles terminal, long-exsertecl, with few to many raceme-branches; the 
racemes 1- to few-spikeletted; spikelets all alike, perfect, fertile, sessile on the rachis 
( which disarticulates at the base of each spilcelet) and each subtended by a hairy stalk 
about as long as itself and representing the vestigial pedicel of a spikelet which has been 
completely · reduced; spikelets dorsiventrally flattened, with 2 narrowly elliptical cori
aceous or indurate glumes; sterile lemma, fertile lemma ( which is awned) and palea 
all reduced and hyaline. 

About 12 species in warm America and tropical Africa. 
1. Awns usually 15 mm. long or shorter; panicle rather dense and with many branches,

golden brown or golden ...... .................. 1. S. avenaceum. 
1. Awns 25-35 mm. long; panicles loose and not golden .. 2. S. Elliottii.

I. Sorghastrum avenaceum ( Michx.) Nash. INDIAN GRASS. Perennial; culms 10- 25 dm.
tall from short scaly rhizomes; blades elongate, flat, mostly 5-10 mm. wide, tapering to a 
narrow base, scabrous; panicle narrow, yellowish, rather dense, 15-30 cm. long, con
tracted and darker at maturity; summit of branchlets, rachis joints and peclice]s grayish
hirsute; spikelets 6-8 mm. long, lanceolate, hirsute, the awn 10-15 mm. long. S. "nutans" 
of many auth. Frequent in n.-cen. Tex., Edwards Plateau and Plains Country, infrequent 
in e., s.e. and Trans-Pecos Tex., late summer-fall; Que. and Me. to Man. and N.D., 
s. to Gulf States and cen. Mex.

One of our most beautiful fall-flowering grasses, and one of the most desirable for
forage purposes; a high-yielding genotype known as Tejas Indian grass has been selected 
for planting in field trials in north-central Texas. 

2. Sorghastrum Elliottii (Mohr) Nash. Perennial; culms 10-15 m. long, more slender
and weaker than in S. avenaceum; rhizomes absent; the base comparatively delicate, 
smooth or nearly so; blades on the average narrower; panicle loose, 1 5-30 cm. long, 
nodding, the filiform branchlets and pedicels flexuous but not recurved, with a few long 
hairs at the tip; spikelets 6-7 mm. long, chestnut-brown at maturity, with a short 
blunt bearded callus; first glume hirsute or glabrescent on the back; awn 25-35 mm. long. 
Locally abundant in sandy woodlands, e. and s.e. Tex., summer-fall; Md. to Tenn., s. 
to Gulf States . 
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Reports of the occurrence of S. sec1111d11m (Ell.) Nash in Texas arc ba�cJ 011 mis

determined specimens of S. Elliottii.

72. HETEROPOGON PERS.

Tufted annuals or perennials with flat blades; spikelets in dense solitary terminal 
racemes, in pairs, one of each pair sessile or nearly so, the other pedicellate; raceme in 
lower part remaining intact, in upper part disarticulating at the base of each hairy 
intemode ( just above each node); in the lower part of the raceme both spikelets of each 
pair staminate or neuter, in  the upper fart the sessile spikelets perfect, the pedicellate ones
staminate; perfect spikelets with equa coriaceous concavo-convex glumes, the first glume 
brown-hirsute, infolding the second; lemma thin and hyaline, the fertile one narrow, 
extending into a strong bent and twisted brown awn; palea absent; pedicellate staminate 
spikelets flat, conspicuous, awnless; glumes membranous, the first green, faintly many
nerved, asymmetric, one submarginal keel rather broadly winged, the other wingless, 
the margins inflexed, the second glume narrower, symmetric; lemmas hyaline; palea 
absent. 

A genus of half a dozen species of the warmer parts of the globe, probably originally 
restricted to the Old World; adventive in America since the tiirne of Columbus. 
1. Plants perennial, less than 1 m. tall; first glume of staminate spikelet usually papillose-

hispid ...................... ... .............. 1. H. c�ntortus.
1. Plants annual, usually more than 1 m. tall; first glume of staminate spikelet with a

row of glands along the back, glabrous ........... 2. H. melanocarpus.

1. Heteropogon contortus (L.) R. & S. TANGLEHEAD. Perennial, tufted; culms 2-8 dm.
tall, branched above, the branches erect; sheaths smooth, compressed-keeled; blades flat 
or folded, 3-7 mm. wide; raceme 4-7 cm. long, 1-sided; sessile spikelets about 7 mm. 
long, slender, nearly hidden by the irnbricate pedicellate spikelets; awns 5-12 cm. long, 
bent and Hexuous, commonly tangled; pedicellate spikelet about 1 cm. long; first glume 
papillose-hispid toward the tip and margins, sometimes nearly glabrous. Local in sandy 
prairies of extreme s. Tex. and in Trans-Pecos mts., summer-fall; warm regions n. to 
Ariz. and Tex. 

2. Heteropogon melanocarpus (Ell.) Benth. SWEET TANGLEHEAD. Annual, 1-2 m. tall,
freely branching; sheaths smooth, the upper part of the keel ( especially of the upper 
sheaths) with a row of concave glands; blades 5-10 mm. wide; raceme 3-6 cm. long, 
looser than in H. contortus; sessile spikelets 9-10 mm. long, relatively thick, the awns 
10-15 cm. long; pedicellate spikelet 15-25 mm. long, the first glume with a line of punc
tate glands along the middle. Very rare and probably not persistent in s.e. Tex., summer
fall; scattered and local, Ga., Gulf States and Ariz.; trop. regions of the world.

Tho plant when fresh emits an odor like that of citronella oil. 

73. TRACHYPOGON NEES CRINKLE-AWN 

A genus of about 10 species of warmer parts of America, Africa and Madagascar. 
I. Trachypogon secundus ( Presl) Scribn, Tufted perennial 6-12 dm. tall, the nodes

appressed-hirsute; sheaths with erect auricles 2-5 mm. long; blades flat to subinvolute, 
3-8 mm. broad; raceme spikelike, solitary, terminal, dense, 10-18 cm. long, the rachis
glabrous, remaining intact; spikelets in pairs, 6-8 mm. long, one spikelet of each pair
nearly sessile, staminate, awnless, the other pedicellate, perfect, the pedicel disarticulnting
near its base and constituting a sharp-barbed callus below the detached spikelet; first
glumo firm-membranous, rounded dorsally, several-nerved, obtuse; second glume firm,
obscurely nerved; fertile lemma narrow, extending into a stout twisted and bent or
flexuous awn 4-6 cm. long, short-plumose below and nearly glabrous toward the tip;
palea obsolete. Infrequent in sandy prairies and woodlands, s. and s.e. Tex., summer
fall; warmer parts of Am., n. to Tex., s. Ariz. and s.w. N.M.
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74. ELYONURUS Wn.Lo.
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BALSAM SCALE 

Rather robust tufted perennials, often with rhizomes; blades flat or usually at least 
partially involute; racemes spikelike, terminal, solitary, 5-15 cm. long, somewhat flattened 
but roughly oval in transection, the rachis thick but not noticeably sculptured, tardily 
disarticulating at the base of each internode and woolly, the joints not much thicker 
at the summit than at the middle; spikelets in pairs, one of each pair sessile, perfect, 
fertile, appressed to the concave side of the rachis joint, the other pedicellate ( the pedicel 
appressed), staminate but otherwise similar to the sessile one, neither awned; first glume 
firm, somewhat coriaceous, dorsally flattened, the margins inflexed around the second 
glume, a line of balsam-scented glands on the marginal nerves, the apex entire and acute 
or acuminate, or bifid with aristate teeth; second glume similar to the first; sterile and 
fertile lemmas thin and hyaline; palea obsolete. 

A genus of about 20 species in wanner regions, only weakly distinguished from 
Manisuris. The name is sometimes spelled "Elionurus." 

1. Rhizomes absent; culms hirsute below the nodes; racemes conspicuously woolly .... 
. . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . . . . . . . . • • • • 1. E. barbiculmis. 

l. Rhizomes present; culms glabrous; racemes slightly pubescent; first glume glabrous
or nearly so dorsally ........................... 2. E. tripsacoides. 

1. Elyonurus barbiculmis Hack. Perennial; culms tufted, erect, simple or sparingly
branching, 4-6 dm. tall, pubescent below the nodes; blades involute, striate, about 1 mm. 
thick as rolled, the upper surface usually long-pilose; raceme mostly 5-10 cm. long, pale; 
rachis joints, pedicels and spikelet� densely woolly; spikelets 6-8 mm. long; first glume 
acuminate. Local in the Trans-Pecos, summer-fall; Tex., N.M. and Ariz., s. to Dgo. 

2. Elyonurus tripsacoides Willd. Perennial; culms 6-12 dm. tall, glabrous, rather
freely branching and with short rhizomes; blades flat or involute, 2-4 mm. wide, slightly 
pilose on the upper surface near the base; raceme 7-15 cm. long; rachis joints ciliate, 
the pedicels pilose; spikelets 6-8 mm. long; first glume ciliate toward the acuminate 2-
toothed apex, usually glabrous on the back. Locally abundant on the Coastal Plain in 
woodlands and prairies, usually in sandy soil, summer-fall; warmer parts of Am. n. to 
Gulf States and Ca. 

75. MANISURIS L. JOINT-TAIL 

Rather similar to Elyonurus but the racemes nearly cylindrical, their rachises glabrous 
or nearly so and quite thick, tl1e base of each internode on one side sculptured with a 
niche into which the spikelets fit closely; pedicellate spikelets much more reduced than 
in Elyonurus, often rudimentary. 

A small genus of the warmer parts of the world. 

1. Racemes flattened, tardily disarticulating; first glume of sessile spikelet smooth
............................................. l. M. altissima. 

1. Racemes nearly cylindric, readily disarticulating at maturity; first glume of sessile
spikelet marked with pits or wrinkles ( 2) 

2 ( 1). Sheatl1s not compressed-keeled; first glume more or less pitted .............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. M. cylindrica. 

2. Sheaths compressed-keeled; first glurne with prominent transverse wrinkles ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. M. rugosa. 

1. Manisuris altissima ( Poir.) Hitchc. Perennial; culrns ascending from a long creeping
base , compressed and 2-edged, 4-8 dm. long, freely branching toward the ends; blades 
flat, 3-8 mm. wide; flowering branches often short and fascicled; racemes 3-5 cm. or 
sometimes 1 dm. long, compressed; pedicel free or partly adnate to the rachis joint; 
sessile spikelet 5-7 mm. long, the keels of the first glume very narrowly winged toward 
the apex; pedicellate spikelet 5-6 mm. long, acute. Rare in coastal s. Tex., where re
peatedly introd., spring-fall; warmer parts of the world, introd. in Arn. 
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2. Manisuris cylindrica ( Michx.) 0. Ktze. Perennial; culrns tufted, with short rhizomes,
erect, rather slender, 3-10 run. tall, simple or curved; sessile spikelet 4-5 mm. long, the 
first glume pitted along the nerves. Infrequent in open areas, e., s.e. and n.-cen. Tex., 
usually in sandy soil, spring-fall; Coastal States, N.C. to Tex.; also Okla., Ark., Mo. 

3. Manisuris rugosa (Nutt.) 0. Ktze. Perennial; culms mostly rather stout, 7-12 dm.
tall, freely branching; sheaths compressed-keeled; blades commonly folded, 3-8 mm. wide; 
Bowering branches often numerous; racemes 4-8 cm. long, partly included in brownish 
sheaths; rachis joint and pedicel contracted in the middle; sessile spikelet 3.5-5 mm. 
long, the first glume strongly and irregularly transversely ridged, the keels narrowly 
winged toward the summit. Infrequent in open woodlands on low often moist sandy 
loam, e. and s.e. Tex., summer-fall; Coastal States, Va. to Tex.; Ark. 

76. TRIPSACUM L.

A small American genus of which we have one species. 
I. Tripsacum dactyloides ( L.) L. EASTERN GAMAGRAss. Very robust perennial, usually

15-30 dm. tall, often with rhizomes, glabrous throughout; blades elongate, 1-2 cm. broad,
Bat; inflorescence 15-25 cm. long, terminal, subdigitate group of a few androgynous
spikelike racemes, each with a few lower solitary pistillate fertile spikelets at the base
and many paired staminate spikelets above; pistillate spikelets 7-10 mm. long, occasionally
subtended by a rudimentary pedicel, arranged on opposite sides at each joint of the
thick hard articulate lower part of the rachis, sunken in niches of the sculptured rachis,
consisting of one perfect floret and a sterile lemma; first glume coriaceous, nearly in
folding the spikelet, fittin� into and closing the hollow of the rachis; second glume
similar to the first but smaller, infolding the remainder of the spikelet; sterile and fertile
lemmas and palea very thin and hyaline; staminate spikelets 7-11 mm. long, paired and
2-ffowered; glumes firm, acute; lemma and palea hyaline. Incl. var. occidentale Cutler &
Anders. Frequent in scattered parts of the state, more common in the e. half, very rare
in the Plains Country, summer-fall; W.I.; e. U.S., Coah., N.L., Tam., S.L.P.

77. ZEAL. MAIZE. ( INDIAN) CORN 

An American rnonotype, not known and incapable of survival outside of cultivation, 
very rarely waifed at the edges of cornfields. 

1. Zea Mays L. Robust annual with broad Bat leaves; pistillate spikelets somewhat like
those of Tripsacum or usually with much-reduced glumes, borne in several rows on a 
much-thickened cylindrical rachis ("cob") terminal on short axillary branches, the 
whole inflorescence covered with usually modified leaves (shucks) and the entire "ear" 
marked at the end by the termini of the enormously elongated styles ("silk"); staminate 
spikelets much like those of Tripsacum, borne in pairs on a branched panicle of spikelike 
racemes at the top of the plant. Widely introd., probably originally from cen. and s. Mex. 
(s. Pue.). The name "maize" is often used in Texas for races of Sorghum bicolor, but 
should be restricted to Zea, to which the name "corn" is almost universally applied. 

78. SCLEROPOGON PHIL.

An American monotypic genus. 
1. Scleropogon brevifolius Phil. BURRO GRASS. Perennial forming extensive colonies;

stolons numerous, long, slender, conspicuous; culms numerous from the tight tufts, 1-2 
run. long. erect, unbranched; leaves crowded near the base; blades 15-70 mm. long, 
1.5-2.5 mm. broad, folded usually, strict or the fine tip arcuate-divergent; staminate 
panicles on separate culms from the pistillate ( usually in different tufts), 4-6 cm. long, 
10-15 mm. broad, loosely spikelike, few-flowered, stramineous; staminate spikelets about
2 cm. long, 10- to 14-ffowered, slightly laterally compressed, the rachilla not abscising;
glumes shorter than the lowest lemma; lemmas keeled; pistillate panicles with axes 1-3
cm. long, few-flowered, stramineous or purplish; spikelets erect, appressed, 8-12 cm. long
( including awns). few-Bowered, only the lowest floret fertile, the rest reduced, the
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rachilla with one zone of abscission above the glumes; each lemma with 3 very long 
fine awns, the lower part with a pubescent basal callus. Abundant on desert alluvial 
flats and fans in the Trans-Pecos and w. Edwards Plateau, rare in Plains Country, May
Oct.; Colo. to Nev. and s.e. to Pue.; also Arg. and Chile. 

79. ERAGROSTIS BEAUV. LoVEGRASS 

Variable in habit and foliage; panicles usually much-branched ( the branches in some 
species very short and closely appressed); spikelets usually somewhat laterally com
pressed, several-flowered; glumes shorter than the lowest lemma, I-nerved; lemmas 3-
nerved ( lateral nerves sometimes obscure); rachilla either remaining intact ( lemmas 
then deciduous) or abscising above the glumes and either at the upper part or lower 
part of each lemma-node or breaking irregularly between the florets under mechanical 
pressure during tumbling of the panicle. 

A genus of about 300 species widely distributed in warm regions. Some lovegrasses are 
difficult to determine, the characters useful in distinguishing them being subtle, quan
titative ones which tend to grade from one species to another. This probably is evidence 
of past hybridization and genetic contamination of many species. 

1. Mat-forming annuals creeping by stolons ( 2)
1. Not mat-forming ( 3)

2( 1 ). Flowers unisexual, staminate ones on some plants, pistillate on others; lemmas
about 3 mm, long, persistent on the rachilla ....... 1. E. reptans. 

2. Flowers perfect; lemmas 1.5-2 mm. long, falling individually from the rachilla to 
expose the minute paleas which persist on the rachilla ....................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. E. hypnoides. 

3(1). Panicles spikelike and 3-10 mm. thick (4) 
3. Panicles more open, thicker than 10 mm. ( 5)

4( 3). Delicate annual 1 5-3 5 cm. tall; panicle 3-12 cm. long ...................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29. E. ciliaris. 

4. Coarse perennial bunchgrass; panicle 1 5-3 5 cm. long .. 14. E. spicata.

5( 3). Keels of paleas long-ciliate ..................... 30. E. amabilis. 
5. Keels of paleas not long-ciliate ( 6)
6 ( 5). Spikelets ( the lateral ones, not those terminal on the panicle branches) sub

sessile, their pedicels averaging less than l mm. long ( cf. also E. Barrelieri and 
E. refracta) (7)

8. Spikelets ( the lateral ones) with pedicels averaging more than 1 mm. long, often
much more ( 13) 

7 ( 6). Lemmas about 1 mm. long ( 8) 
1. Lemmas 1.?- 5.5 mm. long (9)
8(7). Annual; spikelet 2-3 mm. long; panicle 5- 50 cm. long, only 1-4 cm. broad, with

numerous long main branches and these in turn further branched, all the branches 
strictly ascending ............................. 28. E. glomerata. 

8. Perennial; spikelets 3-12 mm. long; panicle open, 8-15 cm. long, 3-7 cm. broad,
with few ascending branches ................... 31. E. Lehmanniana. 

9 ( 7). Lemmas 1.5-2 mm. long ....................... 25. E. curlipedicellata. 
9. Lemmas 2- 5.5 mm. long ( 10)

10(9). Annuals; lemmas with a few glands on the keel near the tip ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. E. cilianensis. 

10. Perennials; lemmas not glandular ( 11)

11 ( 10). Spikelets remote and appressed on very stiff straight branches .............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26. E. sessilispica. 

11. Spikelets not appressed or if so not remote from each other ( 12)
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12( 11). Panicles open with numerous asct:mli11g weak branches; spikelcts 7- to 11-
flowerecl, plumbeous ........................... 20. E. curvula. 

12. Panicles with few erect or spreading branches, the terminal axis and each branch
toward the tip interrupted-spikclike, with glomnules of spikelets; spikelets 10- to 
50-flowered, stramineous or often with a huffy or rufous tinge ................ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27. E. oxylepis. 

13(6). Pedicels of individual spikelets 1-3 cm. long, averaging about 15-20 mm. lL'ng, 
rather stiff and straight ........................ 21. E. Elliottii. 

13. Pedicels of individual spikelets 1-18 cm. long, averaging usually less than 10 mm.
long, stiffish to weak and flexible (14) 

14( 13). Each pedicel with a yellowish glandular (sticky) band completely arouml it or 
on one side of it near the micldle ( 1 5) 

14. Most pedicels lacking glandular bands ( glandular depressions occasionally present)
(16) 

1 5( 14). Perennial; panicle usually broader than 6 cm.; pedicels 3-10 mm. long 
............................................. 7. E. Stvallenii. 

15. Annuals; panicle 1 -6 cm. broad; pedicels 0.5-4 mm. long ( 15a)

1 5a( 15). Lemma keel glandular ...................... 5. E. poaeoicles. 
15a. Lemma keel never glandular . . . . . . . . . . . . . . . . . . . . . 6. E. Barrelieri. 

16(14). Annuals (see also E. lugens which sometimes simulates annual habit) (17) 
16. Perennials ( 24)

17(16). Spikelets with 2 to 4 lemmas ................. 1.3. E. capillaris. 
17. Spikelets with ( 3 to) 5 to 40 lemmas, averaging at least 5 per spikelet on any plant

( 18) 

18(17). Lemmas about 1 mm. long .................... 3. E.pilosa. 
18. Lemmas 1.5-2.5 mm. long ( 19)

19( 18). Lower lemmas 2-2.5 mm. long ( 20)
19. Lower lemmas 1.5-2 mm. long ( 21)

20( 19). Culms mostly diffuse and spreading, sparingly branched and geniculate at base,
often with a ring of yellow glands shortly below the nodes; sheaths often with 
rows of minute glandular depressions on the keel and near the nerves ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. E. neomexicana. 

20. Culms erect or ascending; nodes and sheaths not glandular .................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12. E. -mexicana. 

21 ( 19). Pedicels appressed, flexuous, 1-5 mm. long, averaging less than 4 ( or 5) mm. 
long ........................................ 9. E. pectinacea. 

21. Pedicels not appressed, 3-10 mm. long, averaging longer than 4 mm. ( 22)

22( 21). Culms often with a ring of yellow glands shortly below the nodes; sheaths often
with rows of minute glandular depressions on the keel and near the nerves ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. E. neomexicana. 

22. Culms and sheaths never glandular ( 23)

23 ( 22). Culms mostly spreading; blades 2- 5 mm. broad; spikelets 8- to 15-flowerecl .... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. E. arida. 

23. Culms ascending; blades 2-4 mm. broad; spikelets 6- to 14-flowerecl ............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11. E. tephrosanthos. 

24( 16). Lemmas not falling individually but the spikelet rachilla eventually breaking 
from external mechanical forces; panicles with numerous long stiff antrorsely 
scabrous branches which in turn bear secondary branches mostly deflcxed 
secundly from their lower side ( 2 5) 

24. Lemmas eventually falling individually from the spikelet axis; panicles usually not
so formed except in E. Silveana ( 27) 
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25(24). Culms not knotty at base; lateral spikelets appressed to the secondary branchlets 
.......................................•..... 22. E. refract a.

25. Culms from hard knotty bases; lateral spikelets not appressed ( 26)
26(25). Lateral spikelets on pedicels 3-5 mm. long ...... 23. E. spectabilis.
26. Lateral sp!kelets on pedicels 1-3 mm. long ........... 24. E. Silveana.

27 ( 24). Panicles with numerous long stiff somewhat viscid antrorsely scabrous main 
branches which in tum bear some short stiff branches usually secundly reflexed 
below the lower side of the main branches ........ 24. E. Silveana.

27. Secondary branches of panicle usually not uniformly stiffly secundly deflexed from
the main branches ( 28) 

28( 27). Spikelets ( 1- to) 3- to 26-flowered; lower lemmas 2.4-3.8 mm. long, with 
prominent lateral nerves; panicles often weak and nodding ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19. E. trichodes.

28. Spikelets ( 1- to) 2- to 12-flowered; lower lemmas 1.3-3 mm. long, with weak obscure
lateral nerves when mature ( 29) 

29 ( 28). Spikelets 2-4 mm. long, markedly tapered to apex, (1- to) 2- to 4-flowered, 
the lemmas 1.7-2.2 mm. long; sheaths much longer than their internodes, shortly 
ascending-pilo�e in the upper part and long erect-pilose at the apex dorsally ( or 
rarely nearly glabrous); eastern half of Texas ...... 15. E. hirsuta.

29. Spikelets 3-10 mm. long, the lemmas 1.3-3 mm. long; sheaths about as long as to
longer than their internodes, either glabrous or pilose at the summit ( 30) 

30( 29). Lemmas 1.3-2 mm. long, variously colored but usually slightly dull-purplish, 
with n golden tinge only in genetically contaminated plants; lower axils of 
panicle pilose ................................. 16. E. lugens.

30. Lemmas 1.8-3 mm. long, golden-green to bronzy or golden-stramineous to golden
plumbeous; lower axils of panicle glabrous or nearly so ( 31) 

31 ( 30). Panicles 5-13 cm. broad; pedicels 3-9 mm. long; Trans- Pecos Texas and Edwards 
Plateau ......... ............................. 17. E. erosa.

31. Panicles 3-5 cm. broad; pedicels 2-5 mm. long; extreme south Texas, where very
rare ......................................... 18. E. Palmeri.

1. Eragrostis reptans ( Michx.) Nees. Mat-forming annual, extensively creeping by
stolons, rooting at the numerous nodes; sheaths about 5 mm. long; blades 1-4 cm. long; 
panicles 1-3 cm. long, about as thick, of several glomerules of spikelets, often sub
capitate, of 2 sexes, the staminate panicles on some plants, the pistillate on others; 
spikelets laterally compressed, curvilinear, 4-17 mm. long, 6- to 32-flowered, the rachilla 
remaining intact; lemmas often pubescent, about 3 mm. long, not falling individually 
from the rachilla. Neeragrostis reptans (Micro:.) Nicora. Locally abundant in swales 
and lake- and river-beds, usually in tight clay-loam soil, n.-cen., e. and s.e. Tex. and 
Rio Grande Plains. spring-fall; cen. U.S. from S.D. e. to Ill. and Ky. and s. to Coah. and 
Tam.; also Fla. 

2. Eragrostis hypnoides (Lam.) B.S.P. Annual, creeping over small areas by short
stolons; culms very slender and short; sheaths and blades very short as in E. reptans;
panicles often subcapitate or occasionally elongate to interrupted-spikelike or even more 
open, diffusely oblong, with short branches; pedicels 1-3 mm. long, capillary, somewhat 
flexuous: spikelets approximate or even glomerulate, linear, 2-20 mm. long, 4- to 44-
flowered, the flowers all perfect, the rachilla remaining intact; lemmas lance-ovate, 1.5-2 
mm. long, falling individually ( starting at the bottom of the spikelet) to liberate the
grains and to leave the minute paleas persistent on the rachilla. Locally abundant in
swales, barrow ditches, streambars and banks, e. and s.e. Tex., rare in coastal parts of 
Rio Grande Plains ( Cameron Co.), spring-fall; widespread from s. Can. nearly through
out the U.S. to Mex. and W.I.; Arg. 

3. Eragrostis pilosa ( L.) Beauv. INDIA LOVEGRASS. Loosely tufted annual; culms 1-5
dm. long, very slender, pronouncedly geniculate and sparingly or not branched near the 
base; sheaths much shorter than the internodes, mostly glabrous except at the comers; 
blades short, 1-3 mm. broad, often flat; panicles mostly pyramidal, long-exserted, very 
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diHuse, 5-20 cm. long, with a few widely spreading capillary branches which in tum 
bear the capillary pedicellary branchlets that are mostly deflexed and 3-8 mm. long; 
spikelets linear, 3-6 mm. long, about 1 mm. broad, 3- to 10-flowered; lemmas about 1 
mm. long, gray with dark purple tip, faUing individuaUy from the slightly zigzag intact
rachilla. Rare weeds, n.-cen. and e. Tex., summer; nat. of s .• Eur., now scattered in
warmer parts of the New World.

4. Eragrostis cilianensis (All.) E. Mosher. Snm:cRAss. Loosely tufted annual, odori
ferous when fresh; culms 5-50 cm. long, mostly decumbent and geniculate basally, 
ascending distally, rarely branched, with an obscure yellow glandular ( often broken) 
ring shortly below each node; sheaths mostly shorter than their internodes and often 
pilose on the corners, with microscopic glands along the keel and near the base also 
along the nerves; blades 3-7 mm. broad, mostly flat, often papillose-pilose along the 
margins basally; panicles 3-20 cm. long, 1-7 cm. broad, narrowly oblong or ovoid, 
rather dense ( spikelets touching), with a num her of short ascending branches ( gla brous 
in the axils) bearing in turn the glomerules of spikelets on individual pedicels 0.5-1 mm. 
long, the branches and pedicels often gland-dotted; spikelets 8- to 40-flowered, 5-15 mm. 
long, slightly tapering; lemmas 2-2.8 mm. long, membranous, suborbicular, with con
spicuous lateral veins and rounded apex, falling individually from the intact rachilla, the 
keel scabrous and with a few glands toward the apex. E. megastachya ( Koel.) Link. 
Frequent weed in the Trans-Pecos and Plains Country, infrequent e. to n.-cen. Tex. and 
Rio Grande Plains, rare in s.e. Tex., spring-fall; nearly throughout the warmer parts of 
the world, introd. from the Old World. 

5. Eragrostis poaeoides Beauv. Resembling E. Barrelieri but the lemmas with a few
glands as in E. cilianensis (use strong lens). E. minor Host. Reported to occur in Tex.; 
if present then vary rare; a Euras. weed sparingly adv. in temp. N. A. 

6. Eragrostis Bnrrelieri Daveau. Tufted annual; culms 7-50 cm. long, mostly erect,
somewhat geniculate basally, nearly simple, usually with a yellowish glandular band 
shortly below each node; sheaths mostly shorter than their internodes, not glandular, 
pilose at the summit; blades short, 2-5 mm. broad, flat or ( upon drying) involute; panicle 
2-15 cm. long, 1-6 cm. broad, open, with a few stiff slightly ascending branches in the
lower part, these bearing the pedicels that are 0.5-4 mm. long and each often with a
yellow glandular band around it or on one side near the middle; spikelets 4-18 mm. Jong,
6- to 30-flowered, linear, ascending-divaricate; lemmas 1.8-2.4 mm. long, blunt ( emargi
nate usually), often darkly pigmented, falling individually from the intact rachilJa, the
keel scabrous but never glandular. Abundant especially along roads and other disturbed
areas, Plains Country, Trans-Pecos and Rio Grande Plains, infrequent e. to n.-cen. Tex.,
spring-fall; Kan. to Calif. and s. into Mex., in trod. from s. Eur.

1. Eragrostis Swallenii Hitchc. SwALLEN's LOVEGRASS. Tufted perennial; culms 2-6 dm.
long, often diffuse and spreading, rarely erect, often with an incomplete yellow glandular 
annulus shortly below each node; leaves mostly crowded toward the base; sheaths nearly 
glabrous or with a few hairs at the corners; blades mostly quickly becoming involute, 
diverging at an angle from the sheaths, arcuate, firm; panicle 1-2 dm. long, almost as 
broad, with a few remote rather stiffiy spreading branches ( glabrous in the axils) bearing 
some slightly spreading stiff secondary branches that in turn bear the flexuous pedicels 
( each of which is 3-10 mm. long and bears near the middle a minute annular gland); 
spikelets mostly linear, 5-23 mm. long, 6- to 38-flowered, mostly stramineous; lemmas 
ovate, subacute, 1.8-2.3 mm. long, falling individually from the intact rachilla. Frequent 
in sandy prairies, coastal parts of Rio Grande Plains ( Brooks, Kenedy and Kleberg cos.), 
summer-fall; endemic. 

8. Eragrostis neomexicana Vasey. Loosely tufted annual; culms 25-100 cm. long,
mostly diffuse and spreading, sparingly branched and geniculate in the lower part, often 
with a ring of yellow g1nnds shortly below the nodes; sheaths sparingly papillose-pilose 
or glabrous and often with rows of minute glandular depressions on the keel and near 
the nerves; blades 2-10 mm. broad, mostly flat; panicle 9-40 cm. long, ascending or more 
often inclined or at least nodding, with numerous ascending branches that in tum bear 
the secondary branches which in turn bear the pedicellary ones that are flexuous, mostly 
appressed ( rarely slightly spreading) and 3-10 mm. long; spikelets mostly appressed 
or nearly so, slightly tapered, plumbeous, 4-10 mm. long, mostly 6- to 16-flowered; lemma 
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ovate, blunt, plumbeous, the lower ones 1.6-2.5 mm. long, falling individually from the 
intact rachilla, the lower ones falling first. Frequent on roadsides and mt. slopes in the 
Trans-Pecos, summer-fall; Colo. to Ariz. and Calif. s. to cen. Mex. ( adv. in cen. U.S.). 

This species, in Texas, intergrades completely with E. pectinacea which has generally 
lesser stature, narrower leaves and spikelets, and shorter pedicels and panicle branches. 
In E. pectinacea, glandular sheaths are rare, whereas they are common in E. neomexicana. 
E. neomexicana also passes freely into E. mexica11a, which is distinguished mostly by the
more divaricate pedicels and lesser stature.

9. Eragrostis pectinacea { Michx.) Nees. Loosely tufted diffuse annual; culms nu
merous, 15-60 cm. long, ascending or usually spreading and geniculate in the lower part 
where also sparingly branched; sheaths usually folded, softly keeled, pilose at the 
comers; blades 2-5 mm. broad, mostly flat; panicles ascending or often nodding or even 
altogether inclined, obovoid, usually open and diffuse when mature, 5-40 cm. long, with 
numerous ascending branches bearing along the distal two-thirds of their length the 
apprcssed flexuous pedicellary branchlets ( 1-5 mm. long) or in larger specimens the 
lower main branches with ascending secondary branchlets that in turn bear the appressed 
pedicellary branchlets; spikelets mostly appressed or nearly so, slightly tapered, 
plumbeous, 3-10 mm. long; lemmas 1.5-2 mm. long, blunt, all plumbeous, eventually 
falling from the intact rachilla ( the lowest lemma falling first). E. di.iusa Buck]., E.

perplexa L. H. Harvey. Frequent in a variety of habitats, most abundant in disturbed 
loamy soil near roads, fields and streams, in all regions of the state, spring-fall; essentially 
throughout the U.S. and s. into Mex. 

This species tends to be more robust in the western and rnuthern parts of the state 
( E. diffusa) and intergrades in the Trans-Pecos with E. rieomexicana ( which has longer 
pedicels) and elsewhere with E. arida ( which has longer, divaricate pedicels ). 

10. Eragrostis arida Hitchc. Loosely-tufted annual; culms 2-4 dm. long, mostly
spreading, rarely branched and often slightly geniculate in the lower part; sheaths not 
glandular, pilose on the corners; blades 2-5 mm. broad, mostly flat; panicle 1-2 dm. long, 
mostly ovoid, open, rather diffuse, with numerous spreading branches bearing numerous 
spreading branchlets that bear the stiffly spreading capillary pedicels ( 3-7 mm. long); 
spikelets usually somewhat tapered, stramineous, 5-10 mm. long, 8- to 15-flowered; 
lemmas ovate, obtu�e, the lower ones 1.5-2 mm. long, falling individually from the 
intact rachilla, the lower ones first. Infrequent in Trans-Pecos, Plains Country and w. 
part of Edwards Plateau, summer; Tex. to Calif., s. to Son., Dgo. and Nay. 

This species passes into E. pectinacea. It is not too definitely separable from E.

tephrosanthos of southern Texas. 
11. Era.i,-ostis tephrosanthos Schult. Tufted annual; culms 5-60 cm. Jong, ascending,

sparingly branched and markedly geniculate in the lower part; sheaths not glandular, 
pilose at the corners; blades 2-4 mm. broad, mostly flat; panicle 1-2 dm. long, mostly 
ovoid, open, rather diffu.-e, with numerous spreading branches bearing spreading 
branchlets that bear the slightly spreading pedicels ( 3-7 mm. long); spikelets slightly 
tapered, stramineous to dark-plumbeous, 3-10 mm. long, 6- to 14-flowered; lemmas 
ovate, obtuse, the lower ones 1.5-2 mm. long, falling individually from the intact rachilla, 
the lower once; first. Infrequent in Rio Grande Plains and rare in s. part of n.-cen. Tex., 
summer-fall; Gulf States s. through trop. Am. 

This is not too well separated from E. arida from farther inland. 
12. Eragrostis mexicana ( Hornem.) Link. Weakly tufted annual; culms 15-75 cm.

long, erect or ascending, slender; sheaths not glandular, pilose at the corners; blades 3-6 
mm. broad, flat; panicle 5-30 cm. long, ovoid, open and diffuse, with numerous spreading
branches bearing spreading branchlets that bear the spreading pedicels ( 4-15 mm. long);
sp'kelets markedly tapering, mostly purplish-green to stramineous-green, 4-9 mm. long,
about 2 mm. broad, 6- to IO-flowered; lemmas ovate, obtuse, the lower ones 2-2.5 mm.
long, falling individually from the intact rachilla, the lowest first. Infrequent to rare in
the Trans-Pecos, summer-fall; Tex. to Calif. and s. to C. A.; Venez.; Braz.

13. Eragrostis capilJaris ( L.) Nees. LACEGRASS. Loosely tufted annual; culms 2-5 dm.
long, numerous, ascending, moderately branched from · nodes crowded in the lower 
fourth of the plant; sheaths keeled, mostly short and S{>reading from the contained 
hranches ( exposing the conspicuously discolored nodes), usualJy pilose along the 
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margins and at the comers; blades strictly ascending into and around the panicle, 
elongate, 1-3 mm. broad, mostly Bat; panicle about two thirds or more as long as the 
plant ( the lower part usually included in the upper sheath), obovoid, with numerous 
approximate somewhat ascending capillary-Bexuous branches which in turn bear the 
capillary-Bexuous pedicels { 4-12 mm. long); spikelets 2- to 4-8owered; lemmas 1-1.5 mm. 
long, eventually falling individually. Rare weed, n.-cen. Tex. ( Tarrant Co.), summer; 
e. U.S. w. to Wisc., Ia., Kan., Okla. and Tex.

14. Eragrostis spicata Vasey. Coarse bunchgrass; tufts as much as 6 elm. thick basally;
culms terete, 5-10 dm. long, 2-3 mm. thick, stiffiy erect; ligule a short fringed scale; 
blades 3-7 mm. broad basally but involute most of the length, ascending; panicles dense, 
narrow, spikelike, terete, 15-35 cm. long, 4-5 mm. thick, stiffiy erect, the lower part 
usually included in the upper sheath, actually with numerous extremely short few
flowered branchlets tightly appressed to the main axis; spikelets laterally compressed, 
glabrous, with 2 or 3 perfect flowers and another terminal one in which the genitalia 
abort; rachilla eventually ab�cising above the glumes and between the florets ( this 
abscission beginning in the uppermost spikelets of the panicle and gradually proceeding 
to lower and lower levels); lemmas 1.3-1.7 mm. thick, membranous except for the 
vein�, perfectly glabrous. Infrequent or locally abundant, Rio Grande Plains, spring-fall; 
TC'x.; Tam.; Baja Calif.; Farag.; Arg. 

15. Eragrostis hirsuta ( Michx.) Nees. Tightly tufted perennial; culms 4-10 dm. long,
erect, unbranched; sheaths much longer than their intemodes, shortly ascending-pilose 
in the upper part and long erect-pilose at the apex dorsally, or rarely nearly glabrous; 
blades elongate-arcuate, the upper one� nearly surpassing the panicle, folded or even
tually involute, 5-10 mm. broad when flattened; panicle 2-6 dm. long, 8-30 cm. broad, 
open and diffuse, of numerous usually slightly to markedly ascending branches bearing 
several secondary branches ( these often defiexed) which in tum bear the long capillary 
spreading pedicels ( 8-18 mm. long); spikelets 2-4 mm. long, markedly tapered, (1- or) 
2- to 4-Bowered; lemmas 1.7-2.2 mm. long, ovate, blunt, with obscure lateral nerves,
falling individually from the intact rachilla. Frequent in open sandy woods, e. and s.e.
Tex., s.w. to San Patricio Co., summer-fall; Coastal States, Me. to Tex. and inland to
Tenn., Ark. and Okla.; Br. Hond.

Some Texas specimens in which the sheaths are relatively short and crowded basally 
have been called E. triclwcolea Hack. & Arech.; these are apparently plants showing 
intergradation to E. lugcn.c:. 

16. Eragrostis lugens Nees. Tightly tufted perennial ( occasionally simulating the
annual habit); culms 12-80 cm. long, erect or ascending or spreading, occasionally 
geniculate, unbranched; leaves often crowded toward the lower part; sheaths about as 
long as their intemodes, either glabrous or pilose near the apex; blades short or elongate, 
Bat or usually folded or involute; panicle 1-3 dm. long, nearly as broad, erect, open, 
diffuse, with numerous spreading or somewhat ascending branches ( the lower axils 
pilose ), bearing spreading branchlets that in turn bear deflexed pedicels 4-13 mm. long; 
spikelets 3-8 mm. long, linear to strongly tapering, mostly 3- to 9-flowered, variously 
colored but usually slightly purplish; lemmas 1.3-2 mm. long, ovate, with only an 
extremely narrow distal hyaline margin or none at all, with very obscure lateral nerves, 
ovate, blunt, falling individually from the intact rachilla. E. intermedia Hitchc. Frequent 
nearly throughout the state ( absent in Plains Country), most abundant in Rio Grande 
Plains, spring-fall; Fla., Mo. to La. and w. to Ariz., s. to C. A. and S. A. 

This is an exceedingly variable species, grading in east Texas into E. hirsuta ( specimens 
have been called E. trichocolea), and on a much broader scale intergrading in the 
Edwards Plateau, Rio Grande Plains and Trans-Pecos Texas, and Mexico into E. erosa, 
as represented by the frequent strong perennial plant with long-sheathed leaves not 
crowded below, larger stature, large panicle with nearly glabrous axils and ascending 
branches, several-flowered spikelets, longer, hyaline-tipped, golden-stramineous lemmas. 
These intermediate plants are usually called E. intermedia Hitchc. Arbitrarily those 
plants with lemmas more than 2 mm. Ion� are placed in E. erosa, although the com
bination of characters is completely scrambled in certain Trans-Pecos populations. 

17. Eragrostis erosa Scriba. Strongly tufted perennial; culms 5-9 dm. long, erect,
unbranched; sheaths nearly glabrous or usually pilose at the summit; blades mostly 
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ascending, usually closely-involute; panicles 15-40 cm. long, 5-13 cm. broad, erect, open, 
diffuse, with numerous mostly ascending branches ( these glabrous in the axils) with each 
bearing several secondary branches diverging at a low angle and in turn bearing the 
pedicels ( also diverging at a low angle and 3-9 mm. long), capillary and flexuous; 
spikelets 3- to 12-Howered, 3-10 mm. long, mostly linear or slightly tapering, often 
appressed to the branchlets or nearly so; lemmas ovate, subacute, with broad hyaline 
distal margins, golden-stramineous or golden-plumbeous, 2-3 mm. long, with obscure 
lateral nerves, falling individually from the intact rachis, the lower first. Infrequent in 
mts. of the Trans-Pecos and rare e. to s.w. part of Edwards Plateau, summer-fall; w. 
Tex., N.M., Chih. and Coah. Intergrading with E. lugens ( see remarks under that 
species). 

18. Eragrostis Palmeri Wats. Closely tufted perennial; culms slender, erect and
unbranched, 6-10 dm. long; sheaths minutely pilose toward the summit, glabrate, longer 
than the intemodes; blades ascending, eventually mostly closely involute; panicles 
10-35 cm. long, only 3-5 cm. thick, rather open, with numerous sharply ascending
branches ( these glabrous or nearly so in the axils), each in tum bearing several secondary
branchlet,; each with a few capillary flexuous pedicels ( 2-5 mm. long) either divaricate
or nearly appressed; spikelets 3- to 6- ( to 8-) flowered, slightly tapered, mostly golden
green or bronze-stramineous; lemmas 1.8-2.9 mm. long, with obscure lateral nerves when
mature, with narrow hyaline margins, narrowly ovate, subacute, falling individually
from the intact rachilla. Rare, Rio Grande Plains ( near Harlingen, Cameron Co.), fall;
T<>x., Coah., N. L. and Tam.

19. Eragrostis trichodes (Nutt.) Wood. Tufted perennial; culms 5-13 dm. long, erect
or ascending, unbranched; sheaths pilose at the comers and in some populations ( es
pecially in e. Tex.) on the upper part as in E. 1iirsuta; blades elongate-arcuate, often 
quickly involute; panicles 25-70 cm. long, 6-25 cm. broad, often weak and nodding, open, 
diffuse, with numerous spreading-ascending branches ( glabrous in the axils) each bearing 
several diverging usua11y weak flexuous secondary branchlets that in tum bear the 
capillary pedicels ( 3-10 mm. long); spikelets 5-20 mm. long, linear or oblong, ( 1- to) 
3- to 26-flowered, usually bronzy or purplish, occasionally stramineous; lemmas narrowly
ovate, acute, the lowest ones 2.4-3.8 mm. long, with prominent lateral nerves, falling
individually from the intact rachilla, the lowest ones first. Incl. var. pilifera (Scheele)
Fem., E. pilifera Scheele. Infrequent in open woods and brush, usually in somewhat
sandy soil, e. and n.-cen. Tex., Plains Country, n. parts of Rio Grande Plains and rare
in parts of Edwards Plateau, summer-fall; Ill. to Colo. and s. to Tex.

20. Eragrostis curvula ( Schrad.) Nees. '\VEEPING LOVEGRASS. Tufted perennial; culms
6-12 dm. long, erect, simple; sheaths keeled and densely to sparsely hispidulous basally
( use lens); blades ascending, involute, attenuate to a fine point, arcuate-spreading;
panicles 15-40 cm. long, 5-10 cm. broad, open, with numerous ascending branches ( the 
lower ones pilose in the axils), bearing numerous ascending secondary branchlets that 
bear the sessile spikelets; spikelets appressed, 8-10 mm. long, 7- to 11-flowered, plum
beous; lemmas about 2.5 mm. long, falling individually. Infrequent in Plains Country, 
summer; nat. of S. Afr., introd. and now spontaneous in s. parts of U.S. 

21. Eragrostis Elliottii Wats. Tufted perennial ( not knotty basally); culms 4-8 dm.
long, erect; ligule a minute lacerate-fringed scale; sheaths long, shortly pilose at the 
comers, otherwise glabrous; blades rolled up marginally, stiffiy ascending to a very 
slender tip; panicles erect, 25-50 cm. long, nearly as broad as long, very diffuse, with 
numerous long stiff antrorsely scabrous capillary branches that in tum bear long strai�ht 
mostly deffexed capillary pedicellary branchlets 1-3 cm. long ( these bearing spikelets 
only at the end, not along the length); part of the panicle often included in the upper
most sheath; spikelets strongly laterally compressed, remote, linear, 5-12 mm. long, 
mostly 8- to 15-flowerecl, about 1.5 mm. broad; lemmas ovate, about 1.5 mm. long, not 
falling away individually but the rachilla of the spikelet eventually breaking up by 
mechanical action. Rare in wet sandy open woods, extreme s.e. Tex. near the coast, 
summer-fall: Coastal States, from N.C. to Tex.; W. I.; Mex.; Br. Hond. 

22. Erngrostis refracta (Muhl.) Scribn. Tufted perennial ( not knotty basally); culms
4-8 dm. long, erect; ligule a minute fringed scale; sheaths short; blades elongate, mostly 
rather stiffiy ascending to a fine point, glabrous or often densely pilose above; panicles 
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erect, 25-50 cm. long, nearly as broad as long, diffuse, with numerous long stiff antrorsely 
scabrous capillary branches that in tum bear elongate straight capillary mostly deOexed 
secondary branchlets, part of the panicle often included in the uppermost sheath; pedicels 
short, appressed, 1-3 mm. long; spikelets strongly laterally compressed, linear, 5-15 mm. 
long, about 2 mm. broad, the lateral ones nearly sessile on and appressed to the secondary 
branchlets, not quite or barely overlapping; lemmas ovate, acute, 1. 7-2.2 mm. long, not 
falling individually but the rachilla of the spikelets eventually breaking from external 
mechanical forces. Infrequent in open sandy woods and along roadsides, e. and s.e. Tex., 
summer-fall; Coastal States, Del. to Tex. 

23. Eragrostis spectabilis ( Pursh) Steud. Loosely tufted perennial from hard knotty
bases; culms 2-6 dm. long, erect; ligule a dense silky fringe; sheaths long, mostly densely 
pilose, rarely nearly glabrous; blades rolled up marginally or fl.at, mostly rather stifily 
straight, ascending or slightly spreading; panicles erect, 15-40 cm. long, nearly as broad, 
diffuse, with numerous long stiff antrorsely scabrous branches that are pilose in the 
axils and in turn bear rather long stiff branches usually secundly reflexed from the lower 
side of the main branches, part of the panicle often included in the uppermost sheaths 
when submature and later breaking away and tumbling before the wind; spikelets 
strongly laterally compressed, numerous but not overlapping, the lateral ones on stiff 
pedicels 3-5 mm. long, usually reflexed slightly, linear, 3-10 mm. long, 1.5-2 mm. broad, 
4- to 12-flowered; lemmas ovate, 1.4-2.1 mm. long, not falling away individually from
the rachilla to liberate the grains; rachilla breaking irregularly under mechanical pressure
during tumbling. Infrequent in open woods and prairies mostly in loose sandy soil,
Plains Country, n.-cen. and e. Tex., in s. part of range grading into E. Silveana, summer
fall; e. U.S. w. to Minn., Neb., Colo. and n. Ariz.

24. Eragrostis Silveana Swall. Loosely tufted perennial from hard knotty bases: <.:ulms
2-6 dm. long, erect; ligule a dense silky fringe; sheaths long, glabrous to densely softly 
hirsute; blades rolled up from the margins or flat, mostly rather stifily straight, ascending 
or spreading; panicles erect, 15-40 cm. long, about two thirds as broad, diffuse, with 
numerous long stiff somewhat viscid antrorsely scabrous branches that are often shortly 
pilose in the axils and in turn bear some short stiff branches usually secundly reflexed 
below the lower side of the main branches, part of the panicle usually included in the 
uppermost sheath when submature and later elongating and breaking away and tumbling 
before the wind; spikelets laterally compressed, numerous but not overlapping, the 
lateral ones on short capillary fl.exuous pedicels 1-3 mm. long, either apl'ressed or usually 
reflexed slightly, linear, 2-6 mm. long, about 1 mm. broad, 4- to 12-flowered; lemmas 
ovate, 1.1-1.6 mm. long, often falling individually from the rachilla to liberate the 
grains and/or in many specimens the rachilla tending to break irregularly between the 
florets when the panicle is mature and tumbling. Frequent in loamy soil, s.e. Tex. and 
coastal parts of Rio Grande Plains, summer-fall; Tex. to Tam. and N. L. 

Intergrading with E. spectabilis of the interior and rarely with E. curtipedicellata.
25. Eragrostis curtipedicellata Buckl. GUMMY LOVEGRAss. Tufted perennial from hard

knotty bases; culms 7-60 cm. long, erect or ascending; ligule a dense silky fringe; sheaths 
silky at the corner and in some specimens villous all over; blades mostly involute ( at 
least when dry), stiffiy ascending; panicles erect, 3-25 cm. long, nearly as broad, with 
numerous long stiff somewhat viscid antrorsely scabrous branches that are eventually 
widely spreading and in turn bear some short stiff branches usually secundly spreading 
from the lower side of the main branch, at first the lower part of the panicle partly 
included in uppermost sheath, eventually all or nearly all exserted, breaking away and 
tumbling before the wind; spikelets mostly close enough to overlap, the lateral ones 
nearly sessile and appressed along the branches (but absent in the immediate vicinity 
of the axils), linear, 6- to 20-flowered; rachilla breaking irregularly between the florets 
under mechanical pressure, not regularly abscising, the grains usually liberated by the 
spreading of the lemma and palea; lemmas elongate-ovate, 1.5-2 mm. long. Prairies and 
open woods on sandy loam in all regions of the state but abundant only in the lower 
Plains Country and Rio Grande Plains, spring-fall; s.e. Colo. and Kan. s. to Coah. and 
N.L.

Apparently some populations show some gradation toward E. spectabilis and/or E.

Silveana. 
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26. Eragrostis sessilispica Buckl. Densely tufted perennial from hard knotty bas�:.;
culms 2-7 clm. long, at first erect, gradually arching over; ligule a dense fringe; sheaths 
silky at the comers; blades mostly involute ( at least when dry); panicles arched, 1-5 elm. 
long, with remote long rigidly divaricate few-flowered branches pilose in the lower 
axils, at length the whofe breaking away and tumbling before the wind; spikelets tenninal 
on ( also sessile and appressed in axils of) and sessile and remote and appressed along the 
branches, linear, 6- to 12-flowered, 6-15 mm. long; rachilla abscising tardily if at all ( in 
some specimens remaining intact) just above each node so that each internode-fragment 
adheres to the floret just above it; lemmas lanceolate, acute, 3-3.5 mm. long, drying 
chartaceous; palea nearly as long as the lemma, also chartaceous. Frequent in prairies on 
sandy loam, Plains Country and Rio Grande Plains, less frequent e. to s. parts of s.e. 
and n.-cen. Tex. and n. part of Edwards Plateau, spring-fall; Kan. to Tam. and w. to 
N.M. and Chih.

27. Eragrostis oxylepis (Torr.) Torr. RED LOVEGRASS. Loosely tufted perennial; cuhns
1-7 dm. long, often diffuse or decumbent below, geniculate, tenninally ascending; ligule
a short fringed scale; sheaths pilose at the comers; blades mostly 2-5 mm. broad, at first
Hat, later involute, rather 6nn and stiff, spreading or erect; panicles mostly well-exserted,
erect or often weak and nodding, 3-37 cm. long, with few ( or no) erect or spreading,
branches, the terminal axis and each branch toward the tip interrupted-spikelike with
glomerules of nearly sessile spikelets ( rarely a few spikelets scattered singly on the 
branches); spikelets generally glabrous, 10- to SO-flowered, 5-25 mm. long; lemmas 2.3-5.5 
mm. long, those about a third the distance from the end of the spikelet longest, lanceo
late, acuminate to acute, not falling individually from the rachilla; rachilla eventually
abscising at the lower part of each node. Incl. var. Beyrichii (J. G. Sm.) Shinners, E.

Beyrichii J. G. Sm. Frequent in prairies and openings in woods and brush on sandy soils
throughout Tex. ( except the Trans-Pecos), somewhat weedy, spring-fall; s. Calif.; Colo.
to Tenn. and s. to N.M. and the Gulf States of the U.S. and Mex.

28. Eragrostis glomerata (Walt.) L. H. Dewey. Annual; culms 2-10 dm. long, erect,
sparingly branched and geniculate in the lower third; panicles erect or slightly nodding, 
5-50 cm. long, only 1-4 cm. broad, with numerous long main branches and these in turn
further branched, all the branches strictly ascending; spikelets nearly sessile, 2-3 mm.
long, 6- to 8-Howered; lemmas about 1 mm. long; palea glabrous or merely scabrous on
the keels; rachilla eventuaJly abscising above the glumes and between the florets. Rare
in roadside ditches, e. Tex., summer-fall; widespread in warmer parts of the New ,vorld
n. to S.C. and the Gulf States; also waifed n. to Mo.

29. Eragrostis ciliaris ( L.) R. Br. Tufted annual; culms few, slender, 15-35 cm. long;
panicles interrupted-spikelike, 3-12 cm. long, 3-10 mm. thick, erect; spikelets sessile, 2-4 
mm. long, 6- to 12-flowered; lemmas about 1 mm. long; keels of palea long-ciliate;
rachilla eventually abscising above the glumes and between the florets. Rare, waifed in 
gardens and along roads, e. Tex., fall; widespread in the wanner parts of the world, in 
the New World n. to S.C. and the Gulf States.

30. Eragrostis amabilis ( L.) Nees. Tufted annual; culms few; slender, 15-45 cm.
long; panicles 4-15 cm. long, 15-180 mm. broad, diffuse, oblong, with numerous 
slender spreading branches in turn bearing branched capillary Hexuous branchlets; ulti
mate pedicels 2-6 mm. long; spikelets 1-2 mm. long, about as broad, 4- to 8-flowered; 
lemmas about 1 mm. long; keels of palea long-ciliate; rachilla eventually abscising above 
the glumes and between the florets. Rare waifs near the coast and in gardens, not persistent, 
spring-fall; nat. of Old World, widely adv. in warmer parts of the New World, n. to the 
Gulf States. 

31. Eragrostis Lehmanniana Nees. Tufted perennial; culms strongly geniculate basally
and frequently rooting at the lower nodes, sparingly branched, distally ascending; sheaths 
much shorter than tl1e internodes, pilose at the comers; blades only 2-5 cm. long, mostly 
loosely involute; panicles open, obovoid, 8-15 cm. Jong, 3-7 cm. broad, with few ascend
ing branches ( glabrous in the axils) bearing few short ascending branchlets that bear 
pedicels only 0.5-1 mm. long; spikelets linear, 3-12 mm. long, about 1 mm. broad, 6- to 
12-flowered; rachilla at maturity abscising at the lower part of each node and eventually
even below the small pointed glumes; lemmas about 1 mm. long, dark-plumbeous, blunt,
falling individually from the node usually at about the same time the rachilla breaks;
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paleas slightly surpassing the lemmas. Rare near highways, Trans-Pecos and Rio Grande 
Plains, summer; nat. of Afr., introd. and spontaneous in Ariz., Okla. and Tex. 

80. REDFIELD IA VASEY

A monotypic genus in the United States. 

I. Redfieldia Hexuosa (Thurb.) Vasey. BLOWOUT GRASS. Perennial from elongate
slender rhizomes; aerial culms solitary and simple, 5-10 dm. long, ascending; ligule a 
short fringecl scale; blades firm, loosely involute; panicle terminal, erect, narrowly 
conical, not much-surpassing the leaves, very diffuse, 20-45 cm. long, the ultimate 
branchlets elongate, capillary, divaricate and Hexuous; spikelets 2- or 3- ( rarely to 4-) 
flowered, 5-6 mm. long, all the florets perfect; glumes lanceolate, about half as long as 
the spikelet; rachilla abscising above the glumes and at the upper part of each node ( the 
glabrous segment of the rachilla thus extending below each detached floret); lemmas 
lanceolate, with a densely silky-pilose callus and 3 glabrous nerves, the lateral nerves 
attaining the distal margin very near the apex and often minutely excurrent therefrom; 
palea nearly as long as lemma. Rare in loose sandy soils, Plains Country ( Lipscomb Co.), 
late summer; N.D., s. to Tex. and w. Ut. and Ariz. 

The species is of great economic importance as a sand-binder in the states north and 
west of Texas. 

81. TRIDENS R. &: S. TRIDENS 

Tufted or rarely shortly rhizomatous perennials; culms erect ( or in one species 
scandent); ligule a white fringe or short fringed scale; blades mostly flat, elongate; 
panicles terminal, diffuse or spikelike; spikelets not much laterally compressed, several
flowered, all the florets perfect or the pistil of the uppermost usually abortive; rachilla 
abscising just below the lemma nodes; lemmas broad, mostly apically obtuse, emarginate 
and/ or very shallowly cleft, 3-nerved ( the midnerve and/ or the laterals in some species 
minutely excurrent), usually pubescent on the lower half to two-thirds of the nerves 
( glabrous in T. albescens); paleas either glabrous or short silky-hairy on the nerves and 
dorsally. 

A North American genus of about a dozen species, in some works enlarged to include 
the related genus Erioneuro11.

l. Glumes as long as the spikelets or nearly so ......... 7. T. strictus.
l. Glumes about equaling the lowest lemma ( 2)

2( 1). Lemmas essentially glabrous ( hair, if present, only at the basal callus of the
lemma); panicles spikelikc, 8-23 cm. long ......... 9. T. albescens. 

2. Lemmas pubescent, at least at the base of the lateral nerves ( 3 J

3 ( 2). Lemmas about 2 mm. long; culms near the base of the plant only about 1 mm.
thick ........................................ 8. T. eragrostoides.

3. Lemmas longer; culms thicker ( 4)

4 ( 3). Lateral nerves of most lemmas stopping well short of the distal margin, never ex
current; palea silky-pubescent on the keels and often very short-pubescent else
where (5) 

4. Lateral nerves reaching the distal margins and mostly very shortly excurrent; paleas
essentially glabrous ( 6) 

5 ( 4). Panicle-branches long, spreading ( see also T. muticus f. effusus) ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. T. B11ckleya1111 .·. 

5. Panicle-branches short, strictly erect and appressed ( exceyt in f. eQusus) ......... .
• • . . • • • • • . • . • • • • . . • . . . • • . • . . • . . . . . . . . . • . . . . • . .J. T. 11111t1c11s.

6(4). Panicle thickly spikelike, 5-10 cm. long; lemmas nearly as broad as Jong 
............................................. 4. T. congestus. 

6. Panicle more diffuse and larger ( 7)
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7(6). Plants 1-6 dm. tall at anthesis; blades mostly 1-3 mm. broad .............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. T. texanus. 

7. Plants 6-16 dm. tall at an thesis; blades mostly more than 3 mm. broad ( 8)

8 ( 7). Subterminal spikelets on pedicels about 1 mm. long, erect and appressed to the
stiffly ascending panicle branches, nearly as broad as long ....... ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. T. ambiguus. 

8. Subterminal spikelets ( most of them) on pedicels more than 1 mm. long, mostly
drooping from the usually spreading panicle branches, longer than broad ..... 
. . . . . . . . • . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . 1. T. flavus. 

1. Tridens ffavus ( L.) Hitchc. PuRPLETOP. Tufted and with very short rhizomes
developed in sandy soil; culms 6-16 dm. long, erect; basal sheaths keeled; panicle large 
and diffuse, often appearing purplish, the branches usually spreading and terminally 
drooping, most pedicels more than 2 mm. long; spikelets mostly diverging or drooping 
from the branches; lemmas 4-5 mm. long, the 3 nerves usually minutely excurrent and 
pubescent in the lower two-thirds the length. Abundant in sandy loam soils, open forests, 
prairies and roadsides , e., s.e. and n.-cen. Tex. and n. Plafns Country, abundant, late 
summer-fall; e. U.S. w. to Neb., Kan., Okla. and Tex. 

In east and north-central Texas some of the populations show stiffer panicle-branches 
which at the base have larger, hairier buttresses, and the spikelets are on longer, more 
noticeably divergent pedicels. These are var. Chapmanii ( Small) Shinners [T. Chapmanii 
( Small) Chase]. 

2. Tridens ambiguus (Ell.) Schult. Tufted; culms 6-10 dm. long, erect; basal sheaths
keeled; panicle broadly to narrowly obovoid, 8-15 cm. long, the branches stiffly ascend
ing; most pedicels ( of lateral spikelets) about 1 mm. long; spikelets erect, appressed to 
the branches; lemmas 3-4 mm. long, the 3 nerves usually minutely excurrent and 
pubescent in the lower two-thirds the length, or the lateral nerves scarcely excurrent in 
many specimens. Infrequent to rare, wet pinelands, extreme e. Tex., late summer-fall; 
Coastal States, S.C. to Tex. 

3. Tridens texanus (Wat�.) Nash. Tufts 1-6 dm. tall at anthesis; sheaths of lowest
leaves inconspicuously keeled; panicle 5-15 cm. long, often appearing purplish, few
flowered, the branches spreading and flexuous; pedicels of subterminal spikelets 1-5 mm. 
long; lemmas 4-4.5 mm. long, the 3 nerves usually minutely excurrent and pubescent in 
the lower half of the length. Brush, Rio Grande Plains and Edwards Plateau, abundant, 
late spring-fall; Tex. to S.L.P. and Coah. 

4. Tri dens congestus ( L. H. Dewey) Nash. Tufts very robust basally ( very short
rhizomes sometimes present); culms 30-65 cm. tall, often geniculate, stout; sheaths 
apically round-keeled; blades usually flat, 2-4 mm. broad, with involute tips { the rest 
involute on drying); panicle long-exsertcd, thickly spikelike, 5-10 cm. long, 15-25 mm. 
thick, often pinkish; lemmas 3-4 mm. long, nearly as broad as long, the 2 lateral nerves 
and midnerve reaching the distal margin and in some lemmas minutely excurrent and 
pubescent on the lower third of their length. Infrequent in low-lying prairies of black 
clay loam, s.e. and n.-cen. Tex., spring-fall; endemic. 

5. Tridcns muticus (Torr.) Nash. SLIM TrunENs. Densely tufted; culms 15-80 cm.
long, erect, slender; sheaths pubescent to glabrous, not keeled, often somewhat glaucous; 
blades mostly involute, 1-3 mm. broad when flat; panicles interrupted-spikelike, 7-25 
cm. long, 3-10 mm. thick, very slightly pinkish, usually with some short appressed
branches near the base; lemmas about 5 mm. long, 3-nerved, the lateral nerves seeming
to end well within the distal margin, all 3 nerves hairy on the lower two-thirds the
length; palea silky-pubescent on the keels and the lower part of the internerves. Incl.
var. elongatus ( Buckl.) Shinners, T. elongatus ( Buckl.) Nash. Abundant on dry exposed
flats and hills in the Trans- Pecos, Plains Country, Edwards Plateau, Rio Grande Plains,
infrequent e. to n.-cen. and s.e. Tex.; Ark. and Tex., w. to s.e. Calif., n. to Nev., Ut.
and Colo.; n. Mex.

On the Edwards Plateau and in north-central Texas occur populations in which the 
lower appressed branches on the panicle are more elongate, the glumes somewhat more 
pointed, the lateral nerves of the second glume somewhat more conspicuous and the 
panicles longer on the average; these are the var. elongatus. In a local area 20-21 miles 
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south of Marathon, Brewster Co., in the Trans-Pecos, occur populations in which the 
panicle-branches are widely spreading; these are the f. effusus M. C. Johnst. 

6. Tridens Buckleyanus ( L. H. Dewey) Nash. Culms 4-8 dm. long, erect; sheaths not
keeled; blades 1-3 mm. broad, flat or usually dried-involute; panicle 1-2 dm. long, the 
branches few, remote, the upper ones erect and appressed, the lower ones 5-10 cm. long 
and spreading, few-flowered, some of them again branched; lemmas 4-5 mm. long, 3-
nerved, the lateral nerves appearing to end well within the distal margin, all 3 nerves 
pubescent on the lower two-thirds the length; palea silky-pubescent on the lower half of 
the 2 keels. Rare on shaded banks, s.e. margin of Edwards Plateau ( Bexar, Comal, Travis 
and Hays cos.), late summer-fall; endemic. 

1. Tridens strictus (Nutt.) Nash. Culms 8-17 dm. long, erect; sheaths not keeled;
blades 3-8 mm. broad; panicle spikelike, 1-3 dm. long, 9-15 mm. thick, with a few short 
appressed branches near the base; glumes as long as to longer than the rest of the spike
let, viscid, acuminate to a fine point, conspicuous in the panicle; lemmas about 3 mm. 
long, the lateral nerves reaching the distal margin and in some specimens excurrent, all 
3 nerves hairy in the distal two-thirds the length. Infrequent in open forests on sandy 
soil, e., s.e. and n.-cen. Tex., summer-fall; s.e. U.S. n. to N.C., Tenn., Ill. and Mo., 
w. to Kan., Okla. and Tex.

8. Tridens eragrostoides ( Vasey & Scribn. ) Nash. Culms densely tufted but very
slender and usually scandent in bushes, 1-10 dm. long; lower sheaths keeled; blades 1-4 
mm. broad, usually Bat; panicle 5-30 cm. long, diffuse, few-branched and usually few
flowered, the branches capillary, flexuous; spikelets darkly-pigmented, often pendulous
or nearly so on their pedicels; lemmas about 2 mm. long, 3-nerved, the lateral nerves
reaching the margin but rarely microscopically excurrent, all 3 nerves shortly pubescent
on the lower half. Frequent in brush, Rio Grande Plains and infrequent in s.e. Tex. and
s. part of n.-cen. Tex., s. Edwards Plateau and the extreme e. Trans-Pecos, spring-fall;
Ariz., Fla., Cuba, Tex., Tam., N.L. and Coah.

9. Tridens albescens (Vasey) Woot. & Stand]. WHITE TmoENS. Tufts robust; cuhns
3-10 dm. long, erect; basal sheaths not or obscurely keeled; panicle spikelike, 8-25 cm.
long, 5-13 mm. broad, very pale in color; lemmas about 3 mm. long, 3-nerved, the nerves
ending well within the distal margin and glabrous ( hair, if present, confined to the
basal callus of the lemma). Abundant in roadside ditches, streamsides, overflows, draws
and low-lying prairies throughout, summer-fall; Okla. and Colo., s. to Tam., N.L.
and Coah.

82. BLEPHARIDACHNE HACK.

A genus of two species in western North America. 

1. Blepharidachne Bigelovii ( Wats.) Hack. Densely tufted perennial; culms bushy
branched, arcuate-ascending, 6-18 cm. long; ligule a minute white fringe; leaves 
crowded; blades 8-20 mm. long, closely involute, arcuate, rigid, aculeate-mucronate, 
surficially densely canescent with microscopic whitish subpaleiform hairs; panicles nar
rowly oblong, 2-3 cm. long, the lower partly included in the uppermost sheaths; spikelets 
5 to 10 per panicle, 5-7 mm. long, scarcely laterally compressed, uniformly 4-flowercd, 
the lower 2 lemmas and paleas empty, the third floret perfect, the fourth a vestigial 
rudiment; rachilla with zone of abscission just above the glumes but not at the other 
nodes; glurnes cymbiform, nearly as long as the spikelet, membranous, with scabrous 
midveins; lemmas 3-nerved ( each nerve excurrent as a short awn) and cleft about half 
the length along the side of the midvein, densely pubescent especially along the lateral 
nerves and the central lobe. On interbedded yellow marl and limestone desert flats and 
low hills in the Trans-Pecos, restricted but locally abundant, spring-summer; also Coah. 

83. ERIONEURON NASH

Densely tufted low perennials, rarely stoloniferous; culms numerous, erect, unbranched; 
leaves mostly crowded at the base, the sheaths and blades folded and keeled ( or the 
latter involute); blades short, falcate and with white-cartilaginous margins; panicles 
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short, compact, stramineous; pe<licels very short; spikelets 4- to 12-flowered, laterally 
compressed, nearly all the flowers fertile; rachilla abscising !1bove the glumes and at each

node; lemmas keeled, 3-nerved, the midnerve hairy basally and excurrent as a long or 
short awn, the lateral nerves with long hairs on the lower part and shorter hairs above; 
paleas with long hairs on the lower part of the adaxial surface and near the lateral 
margins and ciliate on the 2 nerves. 

A very small American genus, formerly included in Tridens. 
1. Panicles included in and surpassed by a fascicle of leaves at the top of a naked

culm; stolons abundant ........................ 1. E. pulchellum. 
1. Panicles long-exserted; stolons rare ( 2 )
2( I). Lemmas entire or merely minutely retuse; flowering culms scapose .......... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. E. pilosum. 
2. Lemmas shallowly 3-lobed, the central lobe subulate and awned; flowering culms

with a few leaves ............................. 2. E. grandiflorum. 

I. Erioneuron pulchellum ( H.B.K.) Tateoka. FLUFFGRAss. Strongly stoloniferous mat
formers, the tuft forming as floriferous fascicles at the ends of ascending stolons while 
gradually bending to the ground permitting rooting; leaves crowded, 1-5 cm. long, about 
1 mm. broad, the blades folded or usually involute; panicle included in the fascicle of 
leaves; lemmas 3-lobed about half the total length. Tridens pulchellus ( H.B.K.) Hitchc. 
Desert flats and hills, abundant in the Trans-Pecos and less frequent in w. Edwards 
Plateau, summer-faU; Tex. to Nev. and Calif., s.e. to Mexico City. 

2. Erioneuron grandifforum (Vasey) Tateoka. Culms 1-6 dm." long; most leaves
crowded basally but a few scattered on the long flowering culm, 2-12 cm. Jong, 2-3 mm. 
broad, folded, with conspicuous cartilaginous margins; panicles elongate, usually con
spicuously longer than broad, often 2 to 3 times as Jong; lemmas 3-lobed about a fourth 
the total length. Tridens grandif{orm (Vasey) Woot. & Stand}., T. Nealleyi (Vasey) 
Woot. & Standl., Erioneuron Nealleyl (Vasey) Tateoka. Some plants ( i.e., E. Nealleyi) 
seem intermediate between this species and E. pilosum. Infrequent in the Trans-Pecos, 
summer-fall; Ariz. to N.M., s. to Dgo. and Coah. 

3. Erioneuron pilosum ( Buckl.) Nash. Culms 1-3 dm. long; nearly all leaves basal,
very short ones rare on the scapelike flowering culm, the lower ones 2-10 cm. long and 
about 2 mm. broad; lemmas merely acute at the apex or only microscopically notched 
on each side of the very short awn, not lobed. Tridens pilosus ( Buckl.) Hitchc. Very 
abundant in the Trans-Pecos and Edwards Plateau, less so in Rio Grande Plains and 
n.-cen. Tex., rare in s. part of s.e. Tex., spring-fall; Kan. to Nev. s. to S.L.P. 

84. MUNROA TORR. FALSE BUFF ALO GRASS 

A small genus of dry regions of North America and South America. 

I. Munroa squarrosa (Nutt.) Torr. Annual, forming mats as much as 1 m. across
by means of stolons, the lower internodes long and horizontal with leafy flowering clusters 
at the more or Jess remote node; sheaths short and often purplish- or whitish-discolored; 
blades pale green, flat, stiff, pungent, only 1-3 cm. long, 1-3 mm. broad; fascicles of 
spikelets borne among the leaves, about 7 mm. long; spikelets in twos or threes along a 
short rachis, the lower 1 or 2 larger, 3- or 4-flowered, the group ( reduced spike ) enclosed 
in the broad sheaths of short leaves, usually about 3 in a fascicle, forming a cluster or 
head at the ends of the short branches; rachilla disarticulating above the glumes and 
between the florets; glumes of the lower 1 or 2 spikelets equal, I-nerved, narrow, acute, 
a little shorter than the lemmas, those of the upper spikelet unequal, the first much 
shorter or obsolete; lemmas 3-nerved, with a tuft of hairs on the margin about the 
middle, those of the lower spikelet coriaceous, acuminate, the points spreading, the mid
nerve extended into a mucro, those of the upper spike1et membranous; palea narrow, 
enclosing the elliptic dorsa1ly compressed grain. Infrequent in sandy and grave11y plains 
in the Trans-Pecos and Plains Country, summer-fall; N.D. and Mont. s. to Tex., Chih. 
and Ariz. 

The leafy flowering tufts readily separate from the main part of the mat and are 
blown about, facilitating dissemination, 
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85. TRIPLASIS BEAUV.

A genus of two species mainly in eastern North America. 
1. Triplasis purpurea (Walt.) Chapm. PURPLE SANDGRAss. Tufted annual; culms 4-10

dm. long, 0.6-2 mm. thick, numerous, spreading, multinoded and geniculate basally, 
terminally ascending, essentially simple; ligule a short white-fringed scale; sheaths shorter 
than the internodes { the lower ones often swollen and containing clcistogenes ) ; blades 
mostly flat; aerial panicles partly or mostly included, flabellate, few-branched, the 
branches capillary, curviflexuous or straight; spikelets 7-11 mm. long, 3- or 4-Howered, 
usually purple; flowers perfect { or the pistil of the uppermost one abortive); rachilla 
abscising at the nodes; lemmas 3-nerved, deeply 3-parted ( the middle lobe consisting 
merely of the <'xcurrent awnlike mid nerve), short, silky-pubescent on all 3 nerves; palea 
long silky-pubescent from the distal margin and the distal third of the length. Open areas 
of loose sand, Plains Country, n.-cen., e. and s.e. Tex., and Rio Grande Plains, late sum
mer-fall; c. Can. and e. U.S. w. to Minn., Neb. and Colo. 

86. CALAMOVILFA HACK.

A North American genus of about 4 species. 
1. Calamovilfa gigantea (Nutt.) Scribn. & Merr. BIG SANDREED. Rhizomatous peren

nial; aerial culms erect, 9-22 dm. long, 4-12 mm. thick, leafy; ligule a ciliate fringe 1-2 
mm. long; blades firm to subcoriaceous, 2-6 dm. long, 5-12 mm. broad toward the base
where flat, tapering to an involute point; panicle 3- 6 dm. long, diffuse, pyramidal, the 
branches spreading and naked toward the base; spikelets 1-Howered, somewhat laterally 
compressed, appressed to the branches; glumes firm, persistent, keeled, acute, the first 
5-7 mm. long, the second 7-9 mm. long; zone of abscission between the second glume and
the lemma; lemma about as long as second glume, glabrous but with a callus bearing a
beard of white soft hairs 4-5 mm. long; palea about as long as lemma. Loose sand hills
and active dunes, Plains Country and n.e. Trans-Pecos ( Ward, Winkler and Crane cos.),
abundant, summer-fall; Kan. to Ut., Tex. and Ariz.

87. SPOROBOLUS R. BR. DROPSEED 

Perennials { except in 1 species); inflorescences paniculate, either open and diffuse or 
spiciform; spikelets I-flowered, slightly laterally compressed, with membranous to scarious 
parts; peduncles with zone of abscission just below the gJumes in S. Tharpii, S. airoides 
and S. Wriglitii; rachilla with zone of abscission just above the glume node and below 
the lemma nodes in most species; palea often splitting at maturity; grain usually falling 
readily, often reddish, with a coat ( ovary wall) that imbibes water, becoming loose and 
easily detached from the remainder of the grain. 

A genus of about 150 species of the warmer regions of the world. Sand dropseed 
( Sporobolus cryptandrus) vies with Cenchrus incertus for the title of most abundant 
Texas grass �pecies. By virtue of sheer abundance it has a small amount of economic 
value as a forage grass, though it is stemmy, fibrous and unpalatable in the extreme, 

1. Mature panicles more than 9 cm. broad ( 2)
1. l\fature panicles less than 9 cm. broad ( 7)
2( 1 ). Lemma more than 4 mm. long .. ............... 18. S. Silveanus. 
2. Lemma Jess than 4 mm. long ( ,'3)
3(2). Sheaths sharply keeled . . ...... ............... 11. S. Buckleyi. 
3. Sheaths not sharply keeled ( 4)
4( 3). Spikelets so closely spaced in panicle that they mostly are in contact with adjacent

spikelets ( 5 ) 
4. Spikelets more remotely disposed so that they rarely touch each other ( 6)
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5(4). First glume 0.5-1 mm. long; second glume 0.8-1.8 mm. long; lemma 1.2-2.1 mm. 
long ......................................•. 2. S. Wrightii. 5. First glume 1-2 mm. long; second glume 2-2.9 mm. long; lemma 2.3-3.5 mm.
long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. S. Tharpii.

6( 4). Ligule less than 1 mm. long; pedicellary branchlets 5-20 mm. long .......... . . • . • . . . . • • . . . . . . • . . . • • . • . . . . . • • • . . . . . • . • • . . • . 1. S. texanus. 6. Ligule commonly 2-5 mm. long; pedicellary branchlcts 0.5-2 mm. long ......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. S. airoides.

7 (1). Collar of sheath ( dorsal summit where it joins the blade) abundantly furnished with soft white hairs ( 8) 7. Collars of sheath glabrous (but the comers commonly pilose) ( 15) 
8(7). Panicles 3-9 cm. long; lemma about 2 mm. long .. 8. S.Nealleyi. 
8. Panicles longer than 12 cm. or if shorter the lemma longer than 3 mm. ( 9)
9(8). Mature panicles 5-15 cm. broad (10) 9. Mature panicles less than 5 cm. broad ( 11)

10(9). Lemma 4.5-6.1 mm. long ..................... 18. S. Silveanus.
10. Lemma 1.9-2.3 mm. long . . . . . . . . . . . . . . . . . . . . . . . . . 9. S. fiexuosus.

11(9). First glume more than 1.7 mm. long ............ 20. S. asper.
11. First glume less than 1.5 mm. long ( 12)
12 ( 11). At least part of mature panicle exserted from the sheath and less than 27 mm.broad ( 13) 12. Mature/anicles either all enclosed in sheath or else exserted and more than 27 mm.

broa ( 14) 
13 ( 12). Exserted portion of mature panicle 8-25 mm. thick ..................... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. S. giganteus. 13. Exserted portion of mature panicle 4-7 mm. thick .... 6. S. contractus.

14( 12). Main panicle branches spreading, nearly straight; spikelets on very short pedicels; mature panicles 5 to 8 times as long as broad ................... .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. S. cryptandrus. 14. Main panicle branches divaricate or deflexed and arcuately reflexed; pedicels about 
1 mm. long; panicles about 3 times as long as broad ..................... . 
. . . . · ......................................... 9. S. fiexuosus.

15( 7). Mature panicles at least 5 cm. broad ( 16) 
15. Mature panicles less than 5 cm. broad ( 18)
16( 15). Lemma more than 4 mm. long; sheaths not keeled .18. S. Silveanu.�.
16. Lemma less than 4 mm. long; sheaths keeled ( 17)
17(16)br�J1s

. _
o_f __ s�����. ���:.;. -�a-�i�l·e· -�����h·e·s· .��t- .7t.

o��i;uckt:;;�le 7-17 cm.
17. Keels of sheaths rounded; main panicle branches whorled; panicle 5-8 cm. broad 

............................................. 12. S. pyramidatus.

18(15). Mature panicles less than 5 cm. long (19) 
18. Mature panicles more than 5 cm. long ( 21)
19( 18). Panicles open, not at all spikelike; desert annual .. 10. S. patens.
19. Panicles dense or somewhat spikelike ( 20)
20(19). Panicles dense, 6-10 mm. broad, exserted, terminal; rhizomatous coastal 

perennial .................................... 14. S. virginicus. 
20. Panicle somewhat spikelike, 2-3 mm. broad, often partly or entirely hidden

in sheath, mostly axillary; tufted annual .......... 21. S. vaginaefloms.

21 ( 18). Panicle very open and diffuse; first glume less than 1 mm. long ............• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12. S. pyramidatus. 

21. Panicle narrow or dense, or if slightly open then the first glume more than 1 mm.
long (22) 
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22(21). First glurne 0.4-0.9 mm. long (23) 
22. First glume at least 1.2 mm. long ( 24)
23(22). Panicle only 5-10 mm. thick, 20 to 40 times as long; second glume 0.8-1.3

mm. long .................................... 1 5. S. indicus.
23. Panicle 12-20 mm. thick, 6 to 10 times as long; second glume 1.2-2.1 mm. long ...

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13. S. domingensis.

24 ( 22). Second glume slightly shorter than lemma; panicle 4-12 ( -1 8) mm. thick, 
commonly at least partly included in the uppermost sheath ................ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . . . . . 20. S. asper.

24. Second glurne about equaling or usually slightly surpassing lemma, or if shorter then
the panicle 1 5-30 mm. thick and exserted ( 2 5) 

2 5(24). Blades closely involute nearly their entire length, only 1-2 mm. broad when 
unrolled ..................................... 17. S. funcew;.

2 5. Blades Hat or merely folded at least in the basal third of their length, mostly broader 
than 2 mm. (26) 

26(2 5). Panicle 6-16 mm. thick, spikelike; grain prolate, minute ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16. S. purpurascens.

26. Panicle 1 5-30 mm. broad, more open; grain globose ... 19. S. heterolepis.

I. Sporobolus texanus Vasey. Tufted perennial from short very firm rhizomes 1.5-2 mm.
thick, or these often apparently absent; aerial culms numerous, 3-7 dm. long, 1-2 mm. 
thick, leafy; ligule a very dense line of cilia about 0.5 mm. long; blades 1-12 ( -20) cm. 
long, 2-4 mm. broad near the base, flat or drying involute, pointed; summit of sheath 
glabrous but the comers and margins often sparsely long-pilose; panicle 1 5-30 cm. long, 
1-2 dm. broad, vaguely obovoid, open and diffuse, the branches not whorled but bearing
numerous somewhat flexuous capillary ultimate branchlets 5-20 mm. long, each terminat
ing in a single spikelet; first glume 0.7-1.5 mm. long; second glurne 2.1-2.8 mm. long;
lemma 2.3-2.9 mm. long; palea about equaling lemma. Seasonally moist and often
subsaline low areas, Plains Country and Trans-Pecos, infrequent or rare, summer-fall;
w. Kan. to Tex. and w. to Ariz.

2. Sporobolus Wrightii Scribn. SACATON. Tufted perennial; culrns numerous, 9-2 5 dm.
long, 2-9 mm. thick, unbranched, erect; ligule a fringe of cilia 2-10 mm. long; blades 
2-7 dm. long, 3-10 mm. broad, Hat or eventually drying involute; summit of sheath
glabrous; panicles 2-6 dm. long, 12-26 cm. broad, open, more or less pyramidal when
mature, the branches not whorled, spreading or slightly ascending, with short densely
Bowered secondary branchlets bearing subsecundly on the underside the pedicellary 
tertiary branchlets mostly less than 0.5 mm. long, the spikelets touching; first glume
0.5-1 mm. long; second glume 0.8-1.8 mm. long; lemma 1.2-2.1 mm. long; palea about
as long as lemma. S. airoides var. Wriglitii ( Scribn.) Gould. Hard-packed clay loam,
often subsaline, mostly near the Rio Grande or near the coast, Rio Grande Plains, s.w. 
Edwards Plateau and Tran-Pecos, rare except near the coast in extreme s. Tex., spring
surnmer; Tex. to s. Calif., s. to n. Mex.

3. Sporobolus Tharpii Hitchc. COASTAL SACATON, Tufted perennial; culms numerous,
6-17 dm. tall, 2- 5 mm. thick, unbranched, erect or the lowermost intemodes shortly
rhizomatous; ligule a fringe of cilia 4-10 mm. long; blades 2-6 dm. long, 3-6 mm. broad
but closely involute and arcuate most of the length; summit of sheath glabrous; panicles
20-4 5 cm. long, vaguely ellipsoidal, open, the main branches not whorled nor much
spreading but diverging only at angles of 10° to 60 ° from the main axis and again much
branched, the secondary branches 1-4 cm. long, the tertiary pedicellary branchlets very 
shortly subsecund on the lower ( abaxial) sides, the spikelets close so that they com
monly touch each other; first glurne 1-2 mm. long; second glume 2-2.9 mm. long; lemma 
2.3-3.5 mm. long; palea about equaling lemma. Sand and calcareous shell debris (hash) 
near the coast, s.e. Tex. and Rio Grande Plains ( Aransas, Calhoun, Cameron, Kenedy and 
Nueces cos.), infrequent, summer-fall; endemic ( probably continuing south into Tam.) 

4. Sporobolus airoides (Torr.) Torr. ALKALI SA.CATON. Tufted perennial; culms numer
ous, 5-15 dm. long, 1-2 mm. thick, unbranched, erect or the lowermost internodes oc
casionally shortly subrhizomatous; ligule a fringe of cilia 2- 5 mm. long; blades 1 5-4 5 cm. 
long, 2-6 mm. broad, Hat or soon closely involute and distally arcuate; the sheaths 
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marginally and at the summit dorsally essentially glabrous or rarely on the corners with 
very few hairs 2-4 mm. long; panicles 20-45 cm. long, 15-25 cm. broad, open and 
diffuse, subpyramidal, the long branches not widely spreading and not whorled, the 
pedicellary branchlets subsecuncl on the lower side of the branches, mostly 0.5-2 mm. 
long, the spikelets few and borne remotely so that they often do not touch each other; 
first glume 0.4-1.8 (-2) mm. long; second glume 1-2.2 (-2.8) mm. long; lemma 1.3-2.5 
( -2.8) mm. long; palea about equaling lemma. Open ground, prairies or sandflats or
occasionally alkali or subsaline playas or gravelly and rocky slopes, Plains Country and
Trans-Pecos, often very abundant, rare e. to w. Edwards Plateau, spring-fall; w. U.S.
e. to S.D., Neb., Kan., Okla. and Tex.

Very variable, probably hybridizing with and intergrading with S. Wrig11tii. Plants of
the El Paso area often have spikelets with the larger measurements approaching the 
maxima given above. 

5. Sporoholus giganteus Nash. GIANT DROPSEED. Tufted perennial; culms 7-20 elm.
long, 2-7 mm. thick, unbranched, erect; ligule a dense ciliate fringe 1-1.5 mm. long; 
blaaes 1-7 dm. long, 3-13 mm. broad, flat or drying involute; corners and dorsal summit 
of sheaths with abundant soft white hairs 2-6 mm. long; panicle 20-65 cm. long, 8-25 
mm. broad, spikelike or with some of the longer branches less strictly appressed than
in S. coritractus, the lower portion included in the uppermost sheath; first glume 1-2 mm.
long; second glume 2.6-3.2 mm. long; lemma 2.5-3.l mm. long; palea about equaling
lemma. Loose sandy soil in blowing dune areas, common in the Plains Country s. to
Ward, Winkler and Crane cos., infrequent in the w. Trans-Pecos, summer-fall; Colo.
and w. Okla. s.w. to Ariz. and s. to n. Chih.

6. Sporobolus contractus Hitchc. SPIKE DR0PSEED. Tufted perennial; culms 35-115 cm.
long, 1.5-3 mm. thick, unbranched, erect; ligule a dense ciliate fringe 0.5-1 mm. long; 
blades 4-35 cm. long, 3-8 mm. broad, flat or drying mostly involute; corners and dorsal 
summit of sheatl1 with abundant soft white hairs 2-4 mm. long; panicle 15-50 cm. long, 
4-7 mm. thick, dense and spikelike even in the upper portion where not included in the
uppermost sheath; first glume 1-2 mm. long; second glume ( 1.8-) 2-2.7 mm. long; lemma
( 2.2-) 2.4-3.2 mm. long; palea usually slightly shorter thari the lemma. Loose, gravelly
and sandy soils, less commonly on rocky hillsides in the Trans-Pecos, late summer-Sept.;
Colo. to Nev. and s. to Tex., Chih. and Son.; waifed in Ark.

7. Sporobolus cryptandrus (Torr.) Cray. SAND onoPSEED. Tufted perennial; culms
3-11 dm. long, 1-3 mm. thick, unbranched, erect; ligule a dense ciliate fringe 0.5-1 mm. 
long; blades 3-35 cm. long, 2-6 mm. broad, fiat or on drying mostly involute; comers 
and dorsal summit of sheath with abundant soft white hairs 2-4 mm. long, the summit 
of the sheatl1 often obscurely round-keeled dorsally; panicle 15-40 cm. long, when not 
included 3-15 cm. broad, open or often partly or entirely included in the uppermost 
sheath and then linear and spikelike; branches of panicle not verticelled, spreading, the 
spikelets densely subsecund on the lower ( abaxial) sides of the branchlets; first glume 
0.5-1.1 ( -1.5) mm. long; second glume 1.2-2.1 ( -2.7) mm. long; lemma 1.3-2.3 ( -2.7) 
mm. long; palea about as long as lemma. Weedy; abundant in all parts of the state in
sandy soil and less abundant in tighter finer disturbed soils, spring-summer-fall; s. Can.
and almost all the U.S. except extreme s.e. states ( Fla., Ga., Ala., Miss); n. Mex.

Perhaps this species is the most abundant of all our grasses, vying for this position 
with Cenchrus incertus. Because of this abundance, and not because of its food quality, 
sand dropseed is an important forage grass. 

8. Sporoholus Nealleyi Vasey. Tufted perennial; culms 15-40 cm. long, 0.5-1 mm. thick,
unbranched, erect except the shortly subrhizomatous lower internodes; ligule a very 
dense ciliate fringe about 0.5 mm. long; blades 2-7 cm. long, 1-1.5 mm. broad when 
fiat and straight but soon closely involute and arcuate, widely spreading from the stem; 
sheaths at the dorsal summit with a dense zone of short soft white hairs, longer at the 
corners; panicle 3-9 cm. long, 10-35 mm. broad, open, the basal part occasionally en
closed by the uppermost sheath; first glume 0.5-1.2 mm. long; second glume 1.5-2.2 mm. 
long; lemma 1.8-2 mm. long; palea about equaling lemma. Sandy, gypsiferous and/or 
alkaline soil, and blowing gypsum sands in the Trans-Pecos ( Crane, Ward, Culberson 
and Hudspeth cos.), locally abundant, spring-late summer-fall; locally in Nev., Ariz., 
N.M., Tex. and Coah.



Gramineae (Grass Family) 221 

9. Sporoholus ffexuosus ( Thurb.) Rydb. MESA DROPSEED, Tufted perennial; culms
3-10 dm. long, 1-2 mm. thick, erect, unbranched; ligule a ciliate fringe 0.3-0.5 mm. long;
blades 5-23 cm. Jong, 2.4 mm. broad at the base where flat but usually soon involute;
sheaths obscurely round-keeled apically, the corners with some soft white hairs but the
dorsal summit or collar glabrous or only very sparsely furnished with hairs 1-1.5 mm.
long; panicles 12-30 cm. long, 4-9 cm. broad, basally sometimes partially included in the
uppermost sheath, open, the branches not whorled, divaricate or even somewhat deflexed
and then arcuately reflexed distally, the floriferous branchlets suhsecund on the lower
side of the branches, mostly widely divergent from the branches, the spikelets borne on
tertiary pcdicelJary branchlets about 1 mm. long which are subsecund along the proximal
side of the secondary branchlets; first glume 1-1.3 mm. long; second glume 1.9-2.5 mm.
long; lemma 1.9-2.3 mm. long; palea about equaling lemma. Loose usually blowing sand
in dune areas in the Trans-Pecos, locally frequent, Sept.-Nov., rarely aJso in spring; w.
Tex. to s. Ut., Nev., s. Calif. and n. Mex.

10. Sporobolus patens Swall. Tufted annual; culms 10-25 cm. Jong, 0.5-1 mm. thick,
erect, unbranched; ligule a ciliate fringe about 0.4 mm. long; bJades aggregated toward 
the base of the plant, 5-35 mm. long, 1-2 mm. broad, flat or folded, basally the midrib 
fom1ing an obscure keel; sheaths obscurely keeled at top and at the corners shortly pilose; 
panicle 25-50 mm. long, 3-4 cm. broad, subpyramidaJ, open, the branches in whor1s, 
spreading, flexuous, naked basally, in turn bearing the widely divergent pedicellary 
brancl1lets; first glume about 0.3 mm. long; second glume 1.7-1.9 mm. long; lemma 
1.8-2 mm. long; palea a little shorter than the Jemma. Sandy, gravelly deserts near El 
Paso in the Trans-Pecos, rare, Sept.; also s. Ariz. 

Resembles a small annual version of S. -flexuosus but the panicle-branches arc verticil
late as in S. pyramidatus.

11. Sporobolus Buckleyi Vasey. Tufted perennial; culms 3-10 dm. long, 0.7-2 mm.
thick, erect, unbranched; ligule a ciliate-fringed scale 0.2-0.4 mm. long; blades rather 
few, the basal ones very short, the cau1ine ones 12-30 cm. long, mostly flat or sharply 
folded, 3-12 mm. broad about a third the length from the base, gently tapered to the 
base and to the usually involute point; sheaths very sharply and remarkably folded and 
keeled, at their margins and corners shortly and inconspicuously pubescent; panicle 
11-34 cm. long, 7-17 cm. broad, vaguely pyramidal, very open and diffuse, the numerous
branches spreading, not whorled; first glume 0.6-1 mm. long; second glume 0.9-1.3 mm.
long; lemma 1.2-1.7 mm. long; palea almost equaling lemma. Deep shade of brush on
weJl-drained calcareous loam, extreme s. Rio Grande Plains ( Cameron Co.), Sept.-Nov.;
T<'x. to n. Ver. and s.e. S.L.P.

12. Sporobolus pyramidatus (Lam.) Hitc'hc. Tufted perennial ( flowering first year
and often behaving as an annual); culms 1-7 dm. long, 1-2 mm. thick, reclining or 
usually ascending; ligule a ciliate-fringed scale about 0.5 mm. long; blades aggregated 
toward the base of the plant, 3-20 cm. long, usually flat for most of the length, somewhat 
keeled ba�ally, 2-4 mm. broad, the point often loosely involute; corners of sheaths 
sparsely pilose and upper part of sheaths dorsally keeled; panicle ( 2-) 3-10 ( -20) cm. long, 
when young loo�ely ellip•oidal, when mature elegantly pyramidal, diffuse, 15-55 ( -80)
mm. broad, the branches in definite verticels and widely spreading, naked basa1ly; first
glume 0.3-1 mm. long; second glume 1.2-1.9 mm. long; lemma 1.2-2 mm. long; palea
about equaling lemma. S. pulvinatus Swall. CJay or packed loam, often alkaline or
subsaline soil in open disturbed areas, abundant in s.e. Tex. and Rio Grande Plains
near the coast, scattered or rare inland to the s. Trans-Pecos, Plains Counh}' and n.-cen.
Tex., all year but usually summer-fall; widespread in the warmer parts of Am., n. to
Ariz., Colo. and Kan.; also Fla.

13. Sporoholus domingensis ( Trin.) Kunth. Tufted perennial; culms 2-10 dm. tuU,
1-3 mm. thick, erect, leafy; ligule a ciliate-fringed scale 0.5-1 mm. long; blades 5-25 cm.
long, usually flat basa1Iy or round-keeled, 3-8 mm. broad, tapering to an involute point;
corners of sheaths sparsely pilose and upper part of sheath keeled; panicle 8-20 cm. long,
12-20 mm. broad, dense, narrowly ellipsoidal; first glume 0.6-0.9 mm. long; second
glume 1.2-2.1 mm. long; lemma 1.5-2 mm. long; palea about equaling lemma. Packed
shell or debris (hash) near coast, waifed at least once in Nueces Co. ( causeway e.
to Aransas Pass), probably not persistent in our flora, spring-summer-fall; limey coasts,
s. Fla.; W.I.
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14. Sporobolus virginicus (L.) Kunth. COASTAL DROPSEED. Perennial from scaly creep
ing stramineous rhizomes 1-3 mm. thick; aerial cu1ms mostly ascending or the lowermost 
internodes stoloniform, 7-40 cm. long, 1-3 mm. thick, leafy; ligule a ciliate scale 0.2-0.4 
mm. Jong; blades 3-20 cm. long, usually flat at the very base or rounded-keeled and
2.5-4 mm. broad, tapering to an involute point; corners of sheaths sparsely pilose and
upper part of sheath dorsa1ly keeled; panicle 25-80 mm. long, 6-10 mm. broad, dense,
spikelike or usually narrowly ellipsoidal or oblong-ellipsoidal; first glume 1.3-2.8 mm.
long; second glume 1.8-3 mm. long; lemma 2.1-3 mm. long; palea about as long as
lemma. Packed loamy somewhat saline soil all along the Tex. coast, common, summer
fall; warmer Atl. and Carib. coasts, s. to Braz. and n. to Va.

15. Sporobolus indicus ( L.) R. Br. SMUTGRASS. Tufted perennial; culms 3-11 dm.
long, 1-3 mm. thick, erect, unbranched; ligule obsolete or only a scale 0.1 mm. long; 
blades aggregated at the base of the plant, 15-25 ( -50) cm. long, at the base usuaHy 
flat or sharply folded, 3-5 mm. broad, tapering to a Jong involute arcuate tip; upper part 
of the sheaths usually dorsa11y keeled; panicles 1-4 dm. long, 5-10 mm. thick, dense, 
spikelike, often somewhat interrupted in the lower part; first glume 0.4-0.9 mm. long; 
second glume 0.8-1.3 mm. long; lemma 1.4-2 mm. long; palea 1.2-1.8 mm. long; pericarp 
mucilaginous, the grain often sticking persistently instead of falling readily as in many 
dropseeds. In some works erroneously called S. Poiretii. Mud and moist loam, low 
prairies and swales, e. and s.e. Tex., s.w. to Bexar, DeWitt, Goliad and Aransas cos., 
frequent, late spring-Nov.; widely distributed in the warmer parts of the world, nat. to 
the Old World; in Am. occurring n. to Va., Tenn., Ark. and Okla. 

16. Sporobolus purpurnscens ( Sw.) Hamilt. Tufted perennial; culrns 25-90 cm. long,
1-2 mm. thick, erect, unbranched; ligule an erose scale about 0.2 mm. long; blades
aggregated at the base of the plant, mostly straight and often sparsely pilose, 3-15 ( -22)
cm. long, at least the basal part flat and 2-5 mm. broad, usually tapering to an involute tip;
panicles 7-30 cm. long, 6-16 mm. broad, often like a much-interrupted spike, the nu
merous short branches in dense whorls, appressed, floriferous nearly to the base; first
g1ume 1.6-2.5 mm. long; second glume 3.2-4.5 mm. long; lemma 3-4 mm. long, usua1ly
rufescent-purple; palea 3.2-4 mm. long. Prairies and brush on loose sandy soil, Rio
Grande Plains n. to s. Bexar Co., infrequent, summer-fall; Tex. to Mex.; W.I.; Braz.

11. Sporobolus junceus (Micro:.) Kunth. Tufted perennial; culms 5-10 dm. long, 1-2
mm. thick, erect, unbranched; ligule a minute fringed scale 0.1-0.2 mm. long; blades
aggregated toward the base of the plant, 1-3 dm. long, 1-2 mm. broad when flat but soon
involute and irregularly arcuate; panicles 9-25 cm. long, 9-40 mm. broad, interrupted,
occasionally somewhat spikelike but usually rather open, the branches in whorls, spread
ing, naked in the lower half; first glume 1.2-3 mm. long; second glume 3-3.8 mm. long;
lemma 2.8-3.7 mm. long, usually rufescent-purple; palea 2.8-3.5 mm. long. Loose sandy
soil, open forests and forest openings, e. and s.e. Tex., s.w. to Atascosa and San Patricio
cos., infrequent; Coastal States, Va. to Tex.

In the southwest extremity of its distribution this approaches S. purpurascens in the 
form of the panicle. 

18. Sporobolus Silveanus Swall. Tufted perennial from slightly swollen bases; culms
50-115 cm. long, 1-2 mm. thick, erect, unbranched; li�le a dense line of minute cilia or
a minute lacerate-ciliate scale about 0.1 mm. long; blades aggregated toward the base
of the plant, 15-50 cm. long, 1-2 mm. broad, flat or soon involute; sheaths at the summit
dorsally with some soft hairs 1-2 mm. long; panicles 15-50 cm. long, 5-15 cm. broad,
open, the branches stiffiy ascending, not whorled, naked at base; pedicels 3-12 mm. long,
the spikelets remote; first glume 3-4.5 mm. long; second glume 4.5-6 mm. long; lemma
4.5-6.l mm. long, dark-purple; pa1ea about as long as lemma, often a little longer, also
purple. Sandy soils, meadows and openings in forests, e. Tex., rare, fall; also w. La. 

19. Sporobolus heterolepis (Gray) Gray. PRAIRIE DROPSEED. Tufted perennial; culrns
30-75 cm. long, 1-2 mm. thick, erect, unbranched; ligule a lacerate scale about 0.2 mm.
long; blades aggregated toward the base of the plant, 8-36 cm. long, 1-2 mm. broad,
usually folded basa1ly and involute-arcuate distally; sheaths essentially glabrous except
occasionally at the corners; panicles 5-20 cm. long, 15-30 mm. broad, fairly open but
the whorled basally naked branches ascending; pedicels 1-3 mm. long; first glume 1.9-3
( rarely to 4) mm. long; second glume 3.5-4.5 ( rarely to 6) mm. long; lemma 3-5 ( rarely
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to 6) mm. long; palea about equaling lemma; caryopsis nearly globose. Sandy soil, e. 
Tex., rare, Sept.-Oct.; Que. to Saslc. s. to N.E., 0., Ind., Ill., Ark. and Tex. 

20. Sporobolus asper ( Michx.) Kun th. TALL DROPSEED. Tufted perennial ( but some
times flowering the first year), often with shortly subrhizomatous lowermost internodes 
or these elongated into creeping rhizomes in loose sandy soils; ligule a minute ciliate
fringed scale 0.1-0.2 mm. long or nearly obsolete; culms 4-12 dm. long, 1-4 mm. thick, 
leafy, erect or ascending and slightly geniculate at the lower nodes; blades of the lower 
half of the plant 15-40 cm. long, 1-3.5 mm. broad at base, quickly and very closely 
involute into a :filiform arcuate distal portion, glabrous or pilose near the ligule or more 
extensively; sheaths glabrous or on the comers and occasionally at the summit dorsally 
somewhat pilose; panicles 5-24 cm. long, 4-12 (-18) mm. thick, spikelike but often 
interrupted, terminal, rarely axillary, often some or all included in the sheath; first glume 
( 1.1-) 2-3.2 ( -4.5) mm. long; second glume ( 2-) 3-4 ( -5) mm. long; lemma ( 3-) 4-5 
( -6) mm. long, glabrous or minutely pubescent; palea usually a little shorter than the
lemma, occasionally a little longer, the cleistogamous spikelets of the enclosed inflores
cences usually approaching the lower extremes of the measurements given above. Incl.
var. clandestinus ( Biehler) Shinners and var. canovirens (Nash) Shinners, S. clandestinus
( Biehler) Hitchc., S. canovirens Nash. Often weedy, in a variety of circumstances,
e. and s.e. Tex., w. to e. Plains Country and n.e. Rio Grande Plains, common, Sept.-Dec.;
e. U.S. w. to N.D., S.D., Neb., Kan., Okla. and e. Tex.; also scattered to Mont., Wash.,
Colo., Ut., N.M. and Ariz.

The plants with rhizomes of loose, sandy soil are called S. asper var. macer ( Trin.) 
Shinners or S. macer (Trio.) Hitchc. but they are otherwise inseparable from the typical 
S. asper. Some plants have various combinations of the characteristics of more diffuse,
less strongly perennial, less robust habit, more geniculate stems, shorter leaves, shorter
and more numerous and usually more hidden and axillary panicles, and small spikelets,
showing intergradation to S. vaginaeflorus; these plants are called S. asper var. Hookeri
(Trio.} Vasey or S. asper var. pilosus (Vasey) Hitchc., the latter name applying to the
plants in which the basal parts of the blades and the upper parts of the sheaths are pilose.
Certain plants are so nearly intermediate that they cannot be referred with certainty to
either S. asper or S. vaginaeflorus.

21. Sporobolus vnginaeflorus (Torr.) Wood. Tufted annual; culms 15-55 cm. long,
0.5-1 mm. thick, leafy, usually reclining in the lower part, distally ascending, geniculate; 
ligule a minute ciliate-fringed scale 0.1-0.2 mm. long; blades of the lower part of the 
plant 3-5 cm. long ( or those at the very base to 13 cm. long), 1-2 mm. broad at the 
base, flat or soon tightly involute-filiform, often pilose near the ligule and on the margins; 
sheaths often pilose at the comers; panicles mostly axillary ( usually each culm with one 
terminal and 2 to 4 axillary}, 1-3 ( -4.5) cm. long, 2-3 mm. thick, spikelike, partly or all 
hidden in the sheaths; first glume ( 1.5-) 2-3.5 ( -4.5) mm. long; second glume ( 1.5-) 
3-4 ( -4.5) mm. long; lemma ( 1.7-) 3-4 ( -4.5) mm. long, pubescent or glabrous; palea
about as long as lemma or longer or shorter. E. and n.-cen. Tex., w. to e. Edwards Plateau
and e. Plains Country, common, fall (rarely late summer); e. U.S. w. to the Dakotas,
Neb., Kan., Okla. and Tex.; also scattered to N.M., Ariz., Colo. and Wash.

The names S. neglectus Nash or S. vaginaeflorus var. neglectus (Nash.) Scribn. apply 
especially to those plants with more glabrous, mostly cleistogarnous, enclosed spikelets. 
S. vaginae'florus var. inequalis Fern. is the name applied to the scattered form in which
the palea is apically prolonged. Some of the pilose plants, mostly in limestone hills on
the eastern edge of the Edwards Plateau, are of the form known as S. vaginaeflorus var.
ozarkanus (Fem.) Shinners. They belong mostly among the common plants showing
intergradation to S. asper var. pilosus.

88. BLEPHARONEURON NASH

A monotypic genus. 
1. Blepharoneuron tricholepis (Torr.) Nash. HAIRY DROPSEED. Tufted perennial; 

culms 2-6 dm. tall, about 1 mm. thick, unbranched, erect; ligule a membranous scale 
2-5 mm. long; blades aggregated toward the base of the plant, 3-15 cm. long, 1-1.5 mm.
broad when flat but mostly folded or tightly involute, arched; panicles 5-20 cm. long,
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l-1 cm. thick, diffuse, the branches ascending, fi>w-ffowercd; pedicellary branchlets very
slender, Hexuous; spikelets 1-flowerecl, not markedly compressed, plumbeous, awnless;
first glume 2-2.5 mm. long; second glume 2.3-3 mm. long; zone of abscission between
the glumes and the floret; lemma a little longer than second glume, the 3 nerves dorsally
densely villous; palea slightly longer than lemma, with a median dorsal band densely
vi1lous like the nerves of the lemma. Open pine woods on rocky slopes at elev. greater
than 5,000 ft., Trans-Pecos ml�., locally abundant, Aug.-Sept.; Colo. to Ut. and s. to Dgo.

89. LYCURUS H.B.K.

A genus of 3 species occurring from southwestern United States to northern tropical 
South America. 

I. Lycurus phleoides H.B.K. WoLFTAIL. Tufted perennial; culms erect, rarely
branched, 1 5-60 cm. long, 1 mm. thick, sf arsely leafy; ligule a pointed scale 3-9 mm.
long; blades aggregated toward the base o the plant, 4-1 5 cm. long, tightly folded, the 
white midrib forming a dorsal keel, 1.5-2.5 mm. broad when unfolded; panicle spikelike, 
5-9 cm. long, 5-7 mm. thick, the pedicellary branchlets very short, borne in pairs,
unequal, with a zone of abscission at the base of each pair, the 2 spikelets and their
pedicels then falling together as a unit; spikelet on shorter pedicel sterile; first glume 
bicuspid, 1-1.5 mm. long, bearing on each tooth a persistent awn much longer than the 
body of the glume; lemma firm, folded or involute, 2-4 mm. long, lanceolate, acute, 
bearing a persistent awn shorter th�n the lemma; palea about as long as lemma. Grass
lands and semidesert scrub on rocky slopes, common in the Trans-Pecos, less common in 
w. Edwards Plateau and w. Plains Country, summer; Okla., Colo. and Ut. to s. Mex.

Wolftail has considerable forage value.

90. MUHLENBERGIA SCHREB. MUHLY 

Spikelets small, one-flowered ( rarely 2-Howered in M. arenacea and M. asperifolia);
glumes usually shorter than (or in M. rigens, M. Lindheimeri, and M. Emersleyi equaling 
or in M. andina surpassing) the lemma, in M. Schreberi the first glume nearly obsolete; 
zone of abscission between the glumes and lemma ( another zone of abscission sometimes 
present below the spikelets, and in 2 species, M. depauperata and M. brevis, a zone of 
abscission at the base of each 2-Bowered branchlet); lemma 3-nerved (nerves commonly 
inconspicuous), basally with a minute callus and awnless or with a mucro or a short 
or long awn. Epicampes J. & C. Presl. 

A genus of more than 100 species that occur from the Himalaya Mts. to Japan, and 
from North America to the Andes. The genus, as now interpreted, is very diverse, being 
a taxonomic dumping ground. Some of the mu'hlys are quite abundant and are valuable 
forage. 

1. Both glumes and lemmas shorter than 2 mm. or barely attaining 2 mm. in length ( 2)
1. Either glumes or lemmas or both longer than 2 mm. (7)
2( 1). Panicles spikclike; leaves all involute and of 2 size-classes ................. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. M. utilis.
2. Panicles not spikelike, open and mostly diffme; leaves various but not obviously of

2 size-classes ( 3) 
3 ( 2). Rhizomatous perennials ( 4 ) 
3. Tufted annuals ( 5)
4( 3). Lemma 1.5-2 mm. long; lateral portions of ligule elongated over comers of sheaths

into pointed auricles .......................... 33. M. arenacea.
4. Lemma 1.2-1.5 mm. long; auricles absent ............ 34. M. asperifolia.

5(3). Glumes 1-1.5 mm. long; lemma with a deciduous awn 1-2 mm. long ......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37 . M. eludens.

5. Glumes 0.6-1 mm. long; lemma awnless or with an awn to 1 mm. long ( 6)



Gramineae (Grass Family) 225 

6( 5 ). Glumes pubescent ( use fons); main panicle branch<>s often flexuous, ascending .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35. "ftf. mintttissima. 

6. Glumes glabrous; main panicle branches diverging at right angles, nearly straight ..
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36. Af. fragilis. 

7( 1 ). Annual�; panicles spikelike, each branchlet of panicle short, appressed, with one 
basal spikelet and one terminal spikelet, and a zone of abscission at base of <>ach 
branchlct, the spikelets thus fa1ling in pairs ( 8) 

7. Perennials; panides not so composed ( 9)
8(7). G]umes and lemma about 3 mm. long, the latter with an awn 1.5-11 mm. Jong ..

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. M. depauperata. 
8. First glume 1.5-2 mm. long, the second one 2-3 mm. long; lemma about 5 mm. Jong,

with an awn 9-20 mm. Jong . . . . . . . . . . . . . . . . . . . . . . . 2. M. brevis. 

9(7). Glumes 3-4 mm. long but lemma 2-3 mm. Jong, the caUus of the lemma bearing 
hairs as Jong as the body of the lemma .......... 12. M. andina. 

9. Lemma equaling or surpassing glumes and hairs of the lemma proportionately much
shorter ( 10) 

10 ( 9). Second glume a fourth to a tenth as long as the lemma ( excluding awn) ( 11) 
10. Second glume at least a third as long as the lemma ( 13)
11(10). Glumes 0.1-0.3 mm. long; lemma about 2 mm. long; plants stoloniferous ..... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19. "A-f. Schreberi. 
11. Glumes at least 0.5 mm. long; lemma at least 3 mm. long; stolons absent ( 12)
12( 11 ). Glumes 0.5-1 mm. long; lemma 3-4 mm. long; awn 19-37 mm. long; culms

geniculately branched in the lower part; panicle about 1 cm. thick .......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18. M. parviglurnis. 

12. Glumes 1-1.3 mm. long; lemma 4-5 mm. long; awn 10-22 mm. long; culms essen
tially unbranched above the base; panic1e at ]east 2 cm. broad, usually much 
broader ...................................... 20. M. rigid a.

13(10). Mature panicles less than 11 mm. thick and less than 17 cm. long ( 14) 
13. Mature panicles more than 11 mm. thick or more than 17 cm. long, or both ( 29)
14 ( 13). Sheaths sharply keeled ( 15)
14. Sheaths not sharply keeled ( 16)
15( 14). Lemmas glabrous or minutely pubescent ........ 29. M. Lindheimcri. 
15. Lemmas vilJous on the lower half ................. 30. M. Emersleyi. 

16(14). Lemmas (including callus) glabrous (17) 
16. Lemmas with some pubescence (20)

17(16). Awn 5-20 mm. long ........................ 15. M. pauci-flora. 
17. Lemma awnless, mucronate or with an awnlike tip less than 5 mm. long ( 18)

18( 17). Panic1es 3-10 cm. long; leaf blades not distinctly falling into 2 size-classes,
flat; plants of moist places, north-central Texas .... 9. M. glabriflora. 

18. Panicles 1-4 cm. long; leaf blades of 2 size-classes, those of the innovations from
the rhizome larger than those of the Horiferous branches, the latter sort involute 
(19) 

19 ( 18). Lemma 2.5-4 mm. long including the mucro or short awn .......... , ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. M. repens. 

19. Lemma 1.6-2 mm. long . . . . . . . . . . . . . . . . . . . . . . . . . • 4. M. utilis. 

20( 16). Lemma mucronate or with an awn 3 mm. long or shorter ( 21) 
20. Lemma with an awn more than 3 mm. long ( 26)

21(20). Blades 15-30 mm. long, about 1 mm. thick (as rolled), involute .......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. M. -villosa. 

21. Blades mostly more than 30 mm. long, flat at least in the lower half ( 22)
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22( 21). Spikelets ( excluding awns) about twice as long as broad; plants of Trans-
Pecos mountains ............................. 13. M. glauca. 

22. Spikelets ( excluding awns) more than twice as long as broad; plants not occurring
in Trans-Pecos mountains ( 23) 

23(22). Glumes with stiff awn tips 2- 5 mm. long, much-exceeding the lemma; blades 
stiffiy appressed or ascending .................. 11. M. racemosa. 

23. Glumes with or without awnlike tips but shorter than the body of the lemma or else
exceeding it by only about 0.5 mm. ( 24) 

24(23). Glumes 2.5-3.5 mm. long including short awnlike tips; lemma about 3 mm. 
long including the awnlike tip; leaves soft and neither stiffiy appressed nor 
divergent; panicles dense . . . . . . . . . . . . . . . . . . . . . . 8. M. frondosa. 

24. Glumes 1-2.5 mm. long including the mucro; lemma 2-3 mm. long, awnless or with
a mucro or short awn to 3 mm. long; blades markedly divaricate from the culm 
(2 5) 

2 5(24). Panicles 1-2 mm. thick; lemma about 3 mm. long and with a mucro or short 
awn to 1 mm. long ........................... 7. M. brac1zyphylla. 

25. Panicles 2-3 mm. thick; lemma 2-2.5 mm. long and with a mucro or a short awn
1-3 mm. long ................................ 6. M. sobolifera. 

26(20). Awn 3-10 mm. long; rhizomes whitish, conspicuous; plants of shady woods, 
eastern Edwards Plateau and north-central Texas .. 10. M. sylvatica.

26. Awn 9-2 5 mm. long; rhizomes sordid, inconspicuous or absent; plants of dry slopes,
Trans-Pecos Texas and western Edwards Plateau ( 27) 

27 ( 26). Panicle 9-20 mm. thick; second glume 3-toothed; rhizomes absent; old sheaths 
usually drying curled up like wood-shavings ...... 16. M. montana. 

27. Panicles less than 9 mm. thick; second glume not 3-toothed ( 28)
28 ( 27). Rhizomes present ( but often broken off the dried specimens); lower portions

of culms not markedly geniculate; lower half of lemma usually densely pubescent; 
glumes with awns 0.5-3 mm. long, equaling the lemma ..................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14. M. polycaulis. 

28. Rhizomes absent; lower part of plant geniculate and much-branched; pubescence
of lemma usually confined to callus and basal margins; glumes not awned, only 
about two thirds as long as lemma .............. 17. M. monticola. 

29 ( 13). Mature panicles 2 cm. or less thick, mostly spikelike ( 30) 
29. Mature panicles 2 cm. thick or mostly much thicker, often open and not at all

spike like ( 3 5) 
30( 29). Sheaths sharply keeled ( 31) 
30. Sheaths not sharply keeled ( 32)
31(30). Lemmas glabrous or very finely pubescent ...... 29. M. Lindlzeimeri. 
31. Lemmas densely villous in the lower part ........... 30. M. Emersleyi. 

32(30). Second glume 3-toothed ..................... 16. M. montana. 
32. Second glume not distinctly 3-toothed ( 33)
33 ( 32). Culms 1 mm. or less thick, much-geniculately-branched in the lower part

............................................. 17. M. mordicola. 
33. Culms more than 1 mm. thick, essentially unbranched above the base ( 34)
34 ( 33). Glumes about as long as lemma; lemma about 3 mm. long ...... , ......... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31. M. rigens.
34. Glumes about half as long as lemma; lemma 3.5-4.5 mm. long ................. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32. M. dubia. 

3 5  ( 29 ) . Glumes less than half as long as lemma ( 36) 
3 5. Glum es more than half as long as lemma ( 37) 
36(3 5). Awn 10-28 mm. long ........................ 21. M. setifolia. 
36. Awn 0.5-7 mm. long ............................. 27. M. Reverchonii. 

37 ( 3 5). Blades mostly less than 4 cm. long ( 38) 
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37. Blades mostly more than 4 cm. long ( 40)
38(37). Awn 5-13 mm. long; nodes swollen ............ 24. M. Porteri.
38. Awn shorter than 5 mm. long ( 39)

39(38). Ligule about 1 mm. long; blades sharp-pointed, not confined to the base of
the plant .................................... 2 5. Al. pungens. 

39. Ligule 3-10 mm. long; blades markedly arcuate, curled almost into ringlets, con-
fined to the base of the plant .................. 23. M. Torreyi. 

40(37). Sheaths not keeled, the old ones commonly frayed into a fibrous mass at the 
base of the plant; panicles very open and diffuse .. 2 6. M. capillaris. 

40. Sheaths keeled, sometimes somewhat rounded ( 41)

41(40). Mature panicles 5-13 cm. broad; blades when unrolled only 1-2 mm. broad
............................................. 22. M. arenicola. 

41. Mature panicles less than 5 cm. broad; blades 2- 5 mm. broad ( 42)

42(41). Lemma minutely pubescent all over or glabrous .. 29. M. Lindheimeri.
42. Lemma densely pubescent in the lower part at least on the margins ( 43)

43 ( 42). Blades involute; pubescence of the lemma nearly confined to the margins
............................................. 28. M. involuta. 

43. Blades folded at least near the base, involute near the tip; pubescence of lemma
well-distributed on the lower part ............... 30. M. Emersleyi. 

1. Muhlenbergia depauperata Scribn. Tufted annual; culms 2-1 5 cm. long, about
0.5 mm. thick, geniculately branched in the lower half, erect; ligule a dissected hyaline 
scale 2 mm. long, the lateral "auricles" simply continuations of the hyaline sheath 
margins; blades 9-2 5 mm. long, 1-1.5 mm. broad, flat or often folded and arcuate, the 
white midrib forming a keel; panicles 1- 6 cm. long, about 2 mm. thick, spikelike but 
interrupted; spikelets all perfect but borne in pairs on the branchlets, one appearing 
sessile at the base of each branchlet, the other terminal, the zone of abscission at the 
base of the branchlet, the spikelets thus falling in pairs (cf. Lycurus); first glume about 
3 mm. long, shallowly and often unequally bicuspid, each tooth mucronate; second 
glume about 3 mm. long, acuminate; lemma about 3 mm. long, very minutely bifid, 
with an awn 1.5-11 mm. long; palea equaling lemma. Grassy slopes of dark volcanic 
rock, Trans-Pecos mts. ( Davis and Chisos) at elev. of about 5,000 ft., rare, Aug.-Oct.; 
N.M. to Ariz. and s. to cen. Mex.

Perhaps to be referred to the genus Lycurus but differing essentially in that both
spikelets of each pair are fertile. 

2. Muhlenbergia brevis C. Goodd. Like M. depauperata but first glume 1.5-2 mm.
long; second glume 2-3 mm. long; lemma about 5 mm. long, with an awn 9-20 mm. 
long. Grassy slopes of dark volcanic rock, Trans-Pecos mts. at elev. of about 8,000 ft., 
rare ( Mt. Livermore), Aug.; Colo. to Ariz. and s. to Mex. 

3. Muhlenbergia repens (Pres!) Hitchc. CREEPING MUHLY. Perennial from firm
creeping rhizomes 1-2 mm. thick; aerial culms 10-3 5 cm. long, 1-1.5 mm. thick, strami
neous, mostly reclining, only the last few cm. erect, leafy, bearing numerous short 
floriferous branches; ligule a scale 0.5-1 mm. long, not auricled; blades of 2 classes, 
those of the long innovations from the rhizome large ( 3-9 cm. long), flat, about 2 mm. 
broad basally and tapering to an involute point, those of the short erect floriferous 
branches 5-30 mm. long and mostly closely involute and arcuate; panicles 1-4 cm. long, 
2-3 mm. thick, much-interrupted, the spikelets remote; glumes 1.5-3 mm. long, ovate,
often mucronate; lemma 2.5-4 mm. long including a mucro or short awn; palea almost
as long as lemma. M. abata I. M. Johnst. Rocky slopes and gravelly flats in the Trans
Pecos and s. Plains Country, locally abundant, usually Oct.-Nov., rarely spring-summer;
Tex. to Ariz. and s. to s. Mex.

4. Muhlenbergia utilis (Torr.) Hitchc. APAREJO MUm.Y. Like M. repe11S but the
larger blades 1 5-3 5 mm. long, about 1 mm. broad and mostly involute, the smaller blades 
5-20 mm. long and closely involute and arcuate, 0.2-0.4 mm. thick as rolled; glumes
0.6-1.5 mm. long; lemma 1.6-2 mm. long, scarcely mucronate. Calcareous seasonally
muddy soil along streams, Edwards Plateau, locally abundant, usually fall-early winter,
occasionally spring-summer; Tex. and n.e. Mex.; also Calif. and Nev.
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5. Muhlenbergia villosa Swall. Perennial from long firm rhizomes 1-3 mm. thick;
aerial culms 4-26 cm. long, 0.5-1 mm. thick, leafy, profusely branched near the ground, 
ascending; ligule an erose scale 0.5-1.7 mm. long; blades 15-30 mm. long, less than 1 
mm. thick, closely involute and reflex-arcuate; panicles 1-4 cm. long, 1-2 mm. thick,
spikelike but interrupted; glumes 1-1.5 mm. long, ovate, awnless; lemma 2.2-2.7 mm.
long, copiously pubescent on the lower half, lanceolate, mucronate; palea about as long
as lemma. Alkaline desert flats in the Trans-Pecos and w. Edwards Plateau, rare, July
Aug.; endemic.

6. Muhlenbergia sobolifera (Muhl.) Trin. Perennial from scaly white rhizomes 1-2
mm. thick; aerial culms 4-10 dm. tall, about 1 mm. thick, erect, sparingly branched,
leafy but the upper 5-15 cm. of the culm naked and pedunculifonn; ligule a scale
0.3-1 mm. long, not auricled; blades 4-16 cm. long, 1.5-8 mm. broad, flat, divergent,
the lower older ones falling readily; panicles 5-17 cm. long, 2-3 mm. thick, weak and
nodding, usually interrupted near the base; glumes 1-2.2 mm. long, usually merely
acute but sometimes acuminate or mucronate; lemma 2-2.5 mm. long including the
mucro or the mucro absent, or occasionally with an awn 1-3 mm. long, pubescent on
the lower part. Incl. var. setigera Scribn. Dry rocky woods, n.-cen. Tex., rare (Dallas), 
also recently reported from the Panhandle (Hemphill Co.), Sept.-Oct.; N.H. to Va. and 
w. to Neb., Kan., Okla. and Tex.

7. Muhlenbergia brachyphylla Bush. Perennial from scaly white rhizomes 1-2 mm.
thick; aerial culms 3-10 dm. long, 0.5-1.3 mm. thick, erect, moderately geniculately 
branched near the middle, leafy but the upper 1-10 cm. of the culm usually naked and 
pedunculiform; ligule a scale about 0.5 mm. long; blades 3-7 cm. long, 2-5 mm. broad, 
flat, divergent, the older ones falling readily; paniclcs 3-13 cm. long, 1-2 mm. thick, 
weak and nodding, usually interrupted in the lower part; glumes 1.2-2.5 mm. long, 
usually mucronate, the first one conspicuously shorter than the second; lemma about 
,3 mm. long and with a mucro or short awn usually less than 1 mm. long, pubescent 
on the lower part; palea about 3 mm. long. Woods near streams, n.-cen. Tex., infrequent, 
Oct.; Md., Va., and N.C.; also Ind. and Mich. s.w. to Tex. 

Perhaps conspecific with M. sobolifera. 
8. Muhlenbergia frondosa (Pair.) Fem. WmESTEl\I MUHLY. Perennial from scaly

white rhizomes 1-2 mm. thick; aerial culms 3-10 dm. long, 1-2 mm. thick, leafy, pro
fusely geniculately branched near the middle, top-heavy and fa1ling over ( then often 
rooting at the nodes), the naked pedunculiform terminal internodes only 1-4 cm. long 
or absent; ligule an erose scale 0.5-1 mm. long, not auricled; blades 4-11 cm. long, 
1.5-5 mm. broad, fiat, ascending or appressed; panicles 3-10 cm. long, when only 1-2 
mm. thick then linear but when 3-6 mm. thick tapered to both ends, loose and inter
rupted; glumes 2.5-3.5 mm. long including the awnlike tip, linear-lanceolate; lemma
about 3 mm. long, awnless, pubescent on the lower part; palea about 3 mm. long. Woods,
n.-cen. Tex., rare (Dallas and Grayson cos.), Oct.; e. Can. s. to n. Ala. and Tex.

9. Muhlenbergia glabriflora Scribn. Like M. frondosa but the lemma glabrous and
the internodes minutely strigose in a zone just below the nodes ( use a strong lens). 
Woods, n.-cen. Tex., rare ( Dallas Co.), late Sept.; Va. s. to N.C.; also Ind. and Ill. s.w. 
to Tex. No doubt merely a form of M. frondosa.

10. Muhlenbergia sylvatica (Torr.) Torr. Perennial from scaly rhizomes 1-2.5 mm.
thick; aerial culms 4-10 dm. long, 1-3 mm. thick, leafy, moderately branched near the 
middle, weak and often reclining, the lower nodes rooting, the internodes minutely 
strigose in a zone just below the nodes ( use lens), the terminal internodes short and 
not pedunculifonn; ligule an erose scale 0.5-1.2 mm. long; blades 6-18 cm. long, 2-7 
mm. broad, flat, ascending; panicles 4-10 cm. long, 3-5 mm. thick, somewhat spikelike,
intenupted, nodding; glumes about 2 mm. long, awnless or with an awnlike tip 0.1-1
mm. long; lemma about 3 mm. long, pubescent in the lower part, with an awn 3-10 mm.
long; paiea about 3 mm. long. Dense woods, n.-cen. Tex. and e. Edwards Plateau, rare,
Aug.-Sept.; s.e. Can. s. to n. Ala. and Tex.

11. Muhlenbergia racemosa (Michx.) B.S.P. Perennial from scaly white rhizomes
1-2 mm. thick; aerial culms 3-7 dm. long, 0.5-2.5 mm. thick, erect, leafy, sparingly
branched; ligule an erose scale 0.5-1 mm. long, without auricles; blades 4-16 cm. long,
1-7 mm. broad, fiat, rather stiffiy erect; panicles 2-14 cm. long, 4-11 mm. thick, spikelike
but usually interrupted; glumes 1.5-2 mm. long, lanceolate, apically with a stiff awn



Gramineae (Grass Family) 229 

2-5 mm. long; lemma 2.5-3.5 mm. long, short-pilose on the lower half, acuminate or
the apical portion awnlike; palea nearly equaling lemma. Moist ground, Plains Country,
rare (one collection from Perryton, Ochiltree Co.), Sept.-Oct.; most of U.S. w. of
Miss. River.

12. Muhlcnbcrgia andina (Nutt.) Hitchc. FOXTAIL l\IUIILY. Perennial from scaly
white rhizomes 1-2 mm. thick; aerial culms 25-80 cm. long, 1-1.5 mm. thick, erect, 
leafy, sparingly branched; ligule a scale about 1 mm. long, laterally with very short 
auricular points; blades 5-18 cm. long, 1-3 mm. broad (rarely to 5 mm.), flat; panicle 
4-12 cm. long, 6-15 mm. thick, spikelike but usually interrupted; glumes 3-4 mm. long,
shining, grayish, keeled, awnless; lemma 2-3 mm. long, linear, grayish, glabrous but
with a basal callus bearing a beard of hairs 2-3 mm. long and an apical awn 4-8 mm.
long; r,alea nearly equaling lemma. Trans-Pecos, rare ( one collection from "Sierra
Blanca' suspected of being mislabeled), otherwise known from moist ground at high 
elev.; w. U.S. e. to Wyo., Colo. and N.M. 

13. Muhlenbergia glauca (Nees) Mez. Perennial from finn rhizomes 1-2 mm. thick;
aerial culms 2-5 dm. long, 1-2 mm. thick, leafy, branched near the ground, stiffiy erect; 
Jigule a scale 0.5-1 mm. long, not auricled; blades 2-11 cm. long, 1-3 mm. broad, 
ascending or usually stiffiy appressed, Hat, narrowed to a short involute tip; panicles 
4-12 cm. long, 3-6 mm. thick, much-interrupted but somewhat spikelike; glumes 1.3-2.5
mm. Jong, ovate, acute, with a mucro or awn 0.2-1.5 mm. long, occasionally the tip
minutely bifid and the awn or mucro borne between the teeth; lemma 2.5-3.5 mm. long,
lanccolate, copiously pubescent in the lower part, with an awn 0.5-3 mm. long; palea
about as long as lemma. Rocky slopes, usually under shrubbery, at elev. of 4,500-7,000
ft., Trans-Pecos mts., infrequent, July-Oct.; Tex. to s. Calif. and s. to cen. Mex.

14. Muhlcnbcrgia polycaulis Scribn. Perennial from numerous short finn rhizomes
1-2 mm. thick; aerial culms 25-40 cm. long, about 1 mm. thick, leafy, profusely branched
near the ground, ascending; ligule an erase scale 0.5-1 mm. long, not auricled; blades
3-8 cm. long, about 1 mm. broad, ascending, flat, tapering to an involute point; panicles
3-9 cm. long, 3-6 mm. thick, greatly interrupted, spiciform or the branches occasionally
slightly divergent; glumes 1.5-2.3 mm. long, ovate, acute, with an awn 0.5-3 mm. long,
occasionally I or both minutely bifid, the awn then emerging between the two lobes;
lemma 2.2-3.5 mm. long, lanceolate, copiously pubescent in tl1e lower part, with an
awn 9-25 mm. long; palea about as long as lemma. Rocky grassy slopes at elev. of
5,500-8,000 ft., Trans-Pecos mts., infrequent, Aug.-Oct.; Tex. to s. Ariz. and s. to cen.
Mex.

15. Muhlenbergia pauciBora Buckl. Perennial from very short firm rhizomes 1-2 mm.
thick or these absent in many prepared specimens; aerial culms 22-60 cm. long, 1-2 
mm. thick, often glaucous, leafy, sparingly branched in the lower part, erect or occa
sionally the lowermost internodes reclining ( the nodes tl1en rooting); ligule a lacerate
ciliate scale about 1 mm. long, with slightly longer auricles as extensions of the corners
of the sheath; old sheaths becoming flat and often corkscrewlike with age; blades 4-11
mm. long, filiform-involute, deciduous from the sheaths; panicles 4-12 cm. long, 3-15
mm. thick, with short ascending densely-flowered branches; glumes 1.3-3 mm. long,
ovate, often mucronate; lemma 3-4.5 mm. long, linear-lanceolate, essentially glabrous
( including the callus) or rarely minutely strigose ( use lens), with an awn 5-20 mm.
long; palea about as long as lemma. Rocky slopes, Trans-Pecos mts. at elev. of 4,500-
7,000 ft., infrequent, June-Oct. ( usually Aug.-Sept.); Colo. and Ut., s. to Baja Calif.,
Son. and Chih.

16. Muhlenhergia montnna (Nutt.) Hitchc. MouNTAIN MUHLY. Tufted perennial;
culms 3-8 dm. long, 0.7-1.7 mm. thick, erect, unbranched; ligule a fragile hyaline scale 
3-11 mm. long; blades 1-2 dm. long, about 2 mm. broad, soon involute and arcuate; old
sheaths persistent and becoming flat, stramineous and taking on a corkscrewlike twist;
panicles 8-25 cm. long, 9-20 mm. broad, much-interrupted and open ( or when immature
somewhat spikelike); first glume 0.5-1.5 mm. long, elliptic, usually mucronate; second
glume 1-2.2 mm. long, with three mucronate teeth; lemma 3-4.5 mm. long, linear
lanceolate, scaberulous in upper half, usually discolored or splotched, the awn 1-2 cm.
long. Forested slopes of igneous rocks at elev. of 7,500-8,300 ft., Trans-Pecos mts.
(Davis), infrequent, Sept.; Rocky :Mts. and Sierra Madre from w. Mont. and Calif. s. to
s. Mex.
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17. Muhlenbergia monticola Buckl. MESA MUHLY. Tufted perennial; culms 13-70 cm.
long, 0.5-1 mm. thick, ascending, leafy, densely geniculately branched in the lower 
part, the sheaths separating from the intemodes and exposing the well-developed 
prophylls; ligule a lacerate-ciliate scale 0.5-2 mm. long; blades 2-11 cm. long, about 
1 mm. broad, flat but soon involute; panicle 2-22 { usually 5-10) cm. long, 3-6 mm. 
thick, spikelike but lax and interrupted, the branches appressed; glumes acute, the first 
1.3-1.9 mm. long, the second 1.8-2.3 mm. long; lemma lanceolate, 2.5-3 mm. long, the 
callus and also usually the lower half pubescent, the awn 10-23 mm. long. Rocky slopes 
in the Trans-Pecos and w. Edwards Plateau, frequent, summer-fall; Tex. and N.M. to 
Ariz. s. to cen. Mex. 

18. Muhlenbergia parviglumis Vasey. Tufted perennial; culms 3-8 dm. long, about
1 mm. thick, ascending, leafy, geniculately branched in the lower part, the sheaths 
spreading from the intemodes and exposing the well-developed prophylls, occasionally 
the lowest nodes rooting; ligule a lacerate-ciliate scale 1-2 mm. long; blades 4-15 cm. 
long, 1-2.5 mm. broad, flat or soon involute; panicle 5-22 { usually 8-12) cm. long, 3-10 
mm. thick, spikelike but lax and interrupted, the branches appressed; glumes 0.5-1 mm.
long, the first slightly shorter than the second; lemma 3-4 mm. long, linear-lanceolate,
the callus and occasionally the lower half pubescent, the awn 19-37 mm. long. Rocky
slopes, Trans-Pecos mts., infrequent, summer-fall; Tex. and N.M., s.e. to n.e. Mex.

19. Muhlenbergia Schrcberi J. F. Gmel. N1MBLEWILL MUHLY. Perennial with stolons
about 1 mm. thick, freely rooting; flowering culms 1-4 dm. long, 0.5-1 mm. thick, weak, 
ascending; ligule an erase scale about 0.5 mm. long, not auricled; blades 3-8 cm. long, 
1-4 mm. broad, weak, flat, diverging from culm at right angles; panicles 5-12 cm. long,
1-3 mm. thick, spikelike but lax and interrupted, weak and nodding; glumes minute,
0.1-0.3 mm. long, muticous; lemma about 2 mm. long, linear-lanceolate, with an awn
1.5-6 mm. long; palea about 2 mm. long. Moist usually shaded ground near streams
and marshy areas, e., s.e. and n.-cen. Tex. and e. Edwards Plateau and n. Rio Grande
Plains, scattered but locally abundant, spring-fall; e. U.S., w. to Neb., Kan., Okla. and Tex.

20. Muhlenbergia rigida {H.B.K.) Kunth. PURPLE MUm..Y. Tufted perennial; culms
5-10 dm. long, 1-2 mm. thick { thicker at the very base), erect, unbranched; ligule a
lacerate stiff scale 3-15 mm. long, splitting in age and then resembling auricles on the
sheaths; blades mostly in the lower half of the plant, mostly 15-35 cm. long, flat and
1.5-3 mm. broad or usually involute; old sheaths occasionally flattened and assuming a
corkscrew twist; panicles 15-40 cm. long, either 2-4 cm. thick or usually at length
broader and subpyramidal, diffuse and open; glumes 1-1.3 mm. long, ovate; lemma 4-5
mm. long, linear-lanceolate, dark-purple, essentially glabrous, with an awn 10-22 mm.
long; palea slightly shorter than lemma. Sunny rocky slopes usually in soil derived
from dark igneous rocks, at elev. of 5,000-7,500 ft., Trans-Pecos mts., frequent, late
Aug.-early Nov.; Tex. to Ariz. and s. to s. Mex.

21. Muhlenbergia setifolia Vasey. Tufted perennial; culms 2-8 dm. long, about 1
mm. thick, erect, unbranched; ligule a lacerate stiff scale 2-7 mm. long, in age splitting
and resembling auricles on the sheath; blades mostly crowded in the lower half of the
plant, mostly 5-17 {rarely to 25) cm. long, about 1 mm. broad but usually closely
involute, very fine and irregularly arcuate { the old sheaths occasionally becoming
flattened and assuming a corkscrew twist); panicles 7-20 cm. long, usua]]y 2-3 cm.
thick, with ascending branches but occasionally open and subpyramidal, diffuse glumes
1.5-2.1 { rarely to 2.5) mm. long, ovate; lemma 3.5-5 mm. long, linear-lanceolate,
stramineous, essentially glabrous except on the callus, with an awn 10-28 mm. long;
palea slightly shorter than lemma. Sunny rocky slopes usually in shallow soil derived
from limestone, at elev. of 3,500-7,000 ft., frequent in the Trans-Pecos, rare to w.
Edwards Plateau, summer-fall; Tex. and N.M. s. to Coah.

22. Muhlenbergia arenicola Buck!. SAND MUHL Y. Tufted perennial, the innovations
at the crown short and subrhizomatously spreading; culms 15-65 cm. long, 0.5-1 mm. 
thick, erect, unbranched, with few remote leaves; ligule a hyaline delicate scale 3-10 
mm. long, often splitting and the parts resembling auricles on the corners of the sheaths;
sheaths often inconspicuously keeled; blades mostly aggregated at the base of the plant,
4-14 cm. long, 1-2 mm. broad, usually folded or sometimes involute and irrei,ilarly
arcuate; panicles 10-25 cm. long at maturity, 5-13 cm. broad and subpyramidaf, very
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open and diffuse; glumes 1.7-3 mm. long, lanceolate, acuminate, often mucronate; lemma 
2.5-3.5 mm. long, linear-lanceolate, glabrous, with an awn 0.5-3.5 mm. long; palea 
about as long as lemma. Dry grassy hills and alluvial flats in the Trans-Pecos, w. Edwards 
Plateau and Plains Country, abundant, summer-fall; Kan. to Ariz. and s. to n. Mex. 

Intergrading with M. Torreyi and perhaps not separable from it. 
23. Muhlenbergia Torreyi (Kunth) Hitchc. fuNGGRASS MUHLY. Much like M. arenicola

but the blades only 2-4 cm. long and 0.3-0.5 mm. broad when unfolded, mostly involute
filiform and distinctly regularly arcuate to form a compact curly mass at the base of the 
plant. Arid limestone slopes, Trans-Pecos ( Hueco and Delaware) mts., apparently 
infrequent, summer-fall; Wyo. s. to Ariz. and e. to Kan. and Tex. 

24. Muhlenbergia Porteri Scribn. BusH MUHLY. Perennial from hard but rather
loose knotty bases; culms 3-11 dm. long, 0.5-1 mm. thick, very weak, growing up 
through shrubbery, much-geniculately bushy-branched; sheaths often separating from 
the internodes revealing the well-developed prophylls; nodes commonly swollen; ligule 
a lacerate-ciliate hyaline scale 1-2 mm. long; blades 1-4 ( -8) cm. long, 1-2 mm. broad, 
flat or soon involute; panicle 5-10 cm. long, 4-8 cm. broad, ovoid, very open, diffuse, 
few-flowered; glumes 1.8-3 mm. long, linear, often very attenuate apically; lemma 
about 3 mm. long, purple, linear-lanceolate, glabrous, with an awn 5-13 mm. long. 
Among desert shrubs on loamy soil or rocky slopes, common in the Trans-Pecos, in
frequent in Edwards Plateau and s. Plains Country, summer-fall; Colo. to Nev. and 
s. to n. Mex.

25. Muhlenbergia pungens Thurb. Loosely tufted perennial; culms 15-50 cm. long,
rhizomatously spreading and rooting at the base, then ascending, 1.5-3 mm. thick below, 
the erect flowering culms less than 1 mm. thick; ligule a lacerate-ciliate scale about 1 
mm. long; blades 2-4 cm. long, narrow, closely involute, firm and stiff-pointed; panicles
5-15 cm. long, 3-7 cm. broad, very open, diffuse, peculiarly interrupted, consisting of
2 to 8 main branches ( each of these paniculate-branched and few-flowered); first glume
2-2.5 mm. long, ovate, stramineous, acute, entire or 3-toothed; second glume 2.5-3 mm.
long, broadly ovate, stramineous, acute, entire or 3-toothed; lemma 3-4 mm. long,
linear-lanceolate, purple, with an awn about 1 mm. long; palea 3-4 mm. long, slightly
surpassing the body of the lemma, apically minutely bidentate by the excurrence of the 
2 nerves. Loose sandy soil, dune areas and sandy-clay hills in Plains Country, rare, late 
summer; w. S.D., to Ut. and s. to Tex., N.M. and Ariz. 

26. Muhlenbcrgia capillaris ( Lam. ) Trin. GULF MUHL Y. Tufted perennial; culms
6-11 dm. long, 1-2 mm. thick, erect, leafy, unbranched; ligule a firm scale 3-7 mm.
long, lacerate with age, not auricled; blades 1-4 dm. long, 1.5-3 mm. broad when flat
but soon closely involute, ascending; old sheaths at base of plant ( especially after fire
or severe grazing) persisting and tending to fray into a fibrous mass; panicles 20-35 cm.
long, ovoid to subpyramidal, very open and diffuse, the branches numerous and spread
ing; glumes 1.5-3 mm. long, lanceolate, acuminate or irregular apically, the second
glume with a mucro or short awn; lemma 3.5-5 mm. long, linear-lanceolate, purple, of ten
bifid apically, with an awn 5-15 mm. long; palea as long as lemma, apically often
minutely bifid. Incl. var. filipes ( M. A. Curtis) Beal and var. trichopodes (Ell.)
Vasey, M. expansa (DC.) Trin. Sandy prairies and openings in pine forests, e. and
s.e. Tex., infrequent, late summer-fall; Mass. to Ind. and Kan., s. throughout s.e. U.S.;
W. I.; s.e. Mex.

27. Muhlenbergia Reverchonii Vasey & Scribn. Tufted perennial; culms 35-80 cm.
long, about 1 mm. thick, erect, unbranched; ligule a firm scale 3-7 mm. long, lacerate 
with age, not auricled; blades 7-35 cm. long, 1-2 mm. broad when fiat but soon 
closely involute, arcuate toward the fine point, aggregated in the lower half of the plant; 
panicles 2-3 dm. long, oblong to subpyramidal, very open and diffuse, the branches 
numerous and spreading; glumes 1-2.5 mm. ( rarely to 3 mm.) long, lanceolate, usually 
acute; lemma 3.5-5 mm. long, linear-lanceolate, apically rarely minutely bifid, with an 
awn 0.5-7 mm. long; palea as long as lemma, occasionally minutely bifid. Grassy lime

stone slopes, e. Edwards Plateau and n.-cen. Tex., frequent, often abundant, summer
fall; also Okla. 

28. Muhlenbergia involuta Swall. Tufted perennial; culms 6-15 dm. long, 1.5-2 mm.
thick, erect, unbranched; ligule a scale 3-11 mm. long, lacerate with age, not auricled; 
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blades 10-45 cm. long, 2-5 mm. broad when Oat but soon closely involute and arcuate, 
the sheaths folded and often roundly or somewhat obsc;urely keeled; paniclcs 17-45 cm. 
long, 2-5 cm. broad, open and loose, the branches ascending and with only very short 
naked portions basally; glumes 1.8-3 mm. long, usually acute; lemma 3.5-4 mm. long, 
lanceolate, usually very minutely bind apically, with an awn from between the teeth 
0.5-2 mm. long; palea as long as lemma. Rocky prairies and uplands, usually near small 
streams, e. Edwards Plateau, frequent, fall; endemic. 

Perhaps not distinct from M. Lindheimeri or perhaps representing the products of 
ancient hybridization between M. Lindheimeri and M. Reverchonii.

29. Muhlenbergia Lindheimeri Hitchc. Tufted perennial; culrns 7-15 dm. long,
1.5-3 mm. thick, erect, unbranched; ligule a thin pointed scale 8-15 mm. long, lacerate 
with age, not auricled; blades 15-50 cm. long, 2.8-5 mm. broad when flat but usually 
sharply folded or soon closely involute and arcuate; sheaths folded and sharply keeled; 
panicles 15-45 cm. long, 1-2 (-3) cm. thick, nearly spikelike but much-interrupted, the 
branches 1-4 cm. long, appressed, floriferous to the base; glumes 2-4 mm. long, linear, 
acute; lemma 2.7-4 mm. long, acute, gJabrous or only minutely pubescent, awnless or 
with an awn to 3 mm. long. Limestone uplands, usually near small streams, Edwards 
Plateau, infrequent, fall; endemic. 

30. Muhlenbergia Emersleyi Vasey. BULL MUHLY. Tufted perennial; culms 5-10 dm.
long, 2-3 mm. thick, erect ( except at the very base shortly subrhizomatous ), leafy; 
ligule a thin soon lacerate scale 10-25 mm. long; blades 1-3 (-5) dm. long, 2-5 mm. 
broad when flat, soon folded and sharply keeled; sheaths folded and sharply keeled; 
panicles 12-40 cm. long, 1-4 cm. broad, rather densely flowered; much-interrupted, the 
branches 3-10 cm. long, mostly appressed, the basal third of each branch naked; glumes 
2-3.5 mm. long, linear, acute or obtuse; lemma 2.3-4 mm. long, dark-gray or purplish
gray, lanceolate, acute, shortly villous in the lower part, awnless or with an awn to 15 
mm. long. Rocky grassy slopes in the Trans-Pecos, abundant, late summer-fall; Tex. and
N.M. to Ariz. and s.e. to Guat.

31. Muhlenbergia rigens ( Benth.) Hitchc. DEERGI\ASS. Coarse tufted perennial;
culms 10-15 dm. long, 1.5-4 mm. thick, erect, unbranched; ligule a firm muticous scale 
1-2 mm. long; blades very firm, 2-5 dm. long, 3-4 mm. broad at the very base where
flat but mostly firmly involute, nearly straight; panicle 2-6 dm. long, 4-13 mm. thick,
dense and spikelike, rarely branched and interrupted in the lower part; glumes about
3 mm. long, rarely as short as 2 mm., usually mucronate or with a minute awn; lemma
about 3 mm. long, often with a mucro or minute awn, often surpassed by the glumes;
palea almost equaling lemma. M. Marshii I. M. Johnst. Loamy flats, usually along small
streams, Trans-Pecos mts., locally abundant, July-Oct.; Tex. and N.M. to Calif. and s.
to n. Mex.

32. Muhlenbergia dubia Fourn. PINE MUHLY. Tufted perennial; culms 5-10 dm.
long, 1-2 mm. thick, erect, unbranched; ligule a firm scale 3-15 mm. long; blades mostly 
aggregated toward the lower part of the plant, 1-4 dm. long, closely involute and 
irregularly arcuate; panicles 15-30 ( -40) cm. long, 5-10 mm. thick, spikelike, the slender 
branches appressed, naked basally; glumes 1.2-2.3 mm. long, oval; lemma ( 3.5-) 4-5 mm. 
long, linear-lanceolate, stramineous to purpurescent, essentially glabrous, with a mucro 
or an awn 0.2-6 (or rarely to 15) mm. long. M. acuminata Vasey, M. Metculfei M.E. 
Jones. Rocky slopes, Trans-Pecos mts. at elev. of 5,000-7,000 ft., infrequent, Aug.-Oct.; 
Tex. and N.M. to S. L. P.; Pue. 

33. Muhlenbergia arenacea Buckl. EAR MUHLY. Perennial with creeping scaly much
branched rhizomes 1-2 mm. thick; aerial cuhns 10-35 cm. long, 0.5-1 mm. thick, ascend
ing, bushy-branched at the base and leafy in the lower half with numerous short inter
nodes; ligule a thin often lacerate white scale about 0.5 mm. long, with longer points 
or acute auricles over the corners of the sheaths; blades 1-2 (rarely to 4) cm. long, 
about 1 mm. broad, flat or folded, the whitish midrib forming a keel; panicles 7-15 cm. 
long, 5-12 cm. broad, ovoid-acute to subpyramidal, very open and diffuse; glumes 0.9-
1.3 mm. long, narrowly ovate, acute; lemma 1.5-2 mm. long, usually dark-brown, 
linear-lanceolate, awnless but occasionally mucronate, glabrous; palea about equaling 
lemma. Alluvial sandy or loamy soil in desert flats and stream valleys in the Trans-Pecos, 
Edwards Plateau and s. Plains Country, locally forming nearly pure cover over acres of 
ground, summer-fall; Colo. and Ariz. s. to Zac. 
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34. Muhlenbergia asperifolia ( Nees & Mey.) Parodi. ScRATCHGRASS MUHLY. Perennial
from elongate scaly rhizomes 1.5-2 mm. thick; aerial culms 1-6 dm. long, about 1 mm. 
thick, mostly weak ancl reclining, ascending only at the Horiferous ends, sparsely 
branched; ligule a muticous scale about 0.5 mm. long, not auricled; blades 2-7 (-14) 
cm. long, 1-3 mm. broad, flat or folded, mostly rapidly ascending; panicle 5-1 8 cm. long,
4-1 5 cm. broad, ovoid, very open, diffuse, few-flowered; glumes 0.6-1 ( rarely to 1.5)
mm. long, acute; lemma 1.2-1.5 mm. long, dark, awnless; palea about equaling lemma.
Moist alluvial soil near 1.treams and ditches, Plains Country and Trans-Pecos, infrequent,
late summer-fall; w. N. A. e. to Ill., Okla. and Tex.; s. S. A. 

35. Muhlenhergia minutissima ( Steud.) Swall. Tufted annual; culms 10-3 5 cm. long,
0.4-1 mm. thick, geniculately branched near the base; ligule a hyaline soon lacerate 
scale about 2 mm. long, not auricled; blades 3-10 cm. long, 1-2 mm. broad, usually Hat, 
folded or involute on drying, minutely pubescent; panicles 1-2 dm. long, 2-3 cm. broad, 
open and diffuse, the numerous main branches often flexuous, ascending, much-branched 
secondarily; glumes 0.6-1 mm. long, minutely pubescent ( use strong lens); lemma 1.2-2 
mm. long, very finely pubescent, broadly elliptical, blunt or apically minutely bind,
awnless or with an awn to about 1 mm. long; palea about equaling lemma. M. texana
Buckl., M. sinuosa Swall. Rocky grassy slopes at high elev. of about 8,000 ft., Trans
Pecos ( Davis Mts. ), rare, late summer-fall; Mont. to Wash. and s. to Mex. 

36. Muhlenbergia frngilis Swall. Tufted annual; culms 10-3 5 cm. long, 0.4-1 mm.
thick, remarkably geniculately branched near the base; ligule a hyaline soon lacerate 
scale about 2 mm. long, not auricle<l; blades 3-10 cm. long, 1-2 mm. broad, minutely 
pubescent, flat or folded; panicles 7-20 cm. long, 3-7 cm. broad, open and diffuse, the 
numerous main branches diverging at nearly right angles, nearly straight, much-branched 
secondarily, the branchlets also divaricate, nearly straight; glumes 0.6-0.7 mm. long, 
g1abrous; lemma 1-1.3 mm. long, glabrous or very finely pubescent, broadly elliptical, 
blunt or minutely apically bifid, awnless; palea about equaling lemma. Rocky grassy 
slopes at elev. of 4,000-7,000 ft., Trans-Pecos mts., infrequent, late summer-fall; Tex. 
and N.M. to Ariz., s. to s. Mex. 

37. Muhlenbergia eludens C. G. Reeder. Tufted annual; culms 10-3 5 cm. long, 0.5-1
mm. thick, sparsely and slightly geniculately branched near the base; ligule a hyaline
scale about 2 mm. long, not auricled; blades 3-8 cm. long, 1-2 mm. broad, minutely
pubescent, flat or soon involute; panicles 7-22 cm. long, 2- 5 cm. broad, open and diffuse,
the numerous main branches arcuately ascending, weak, with short mostly appressed
secondary branchlets; glumes 1-1.5 mm. long, minutely pubescent ( use strong lens);
lemma 1.5-2 mm. long, lance-elliptic, very finely pubescent, apically minutely bi.6d and 
with a readily deciduous awn 1-2 mm. long; palea about equaling lemma. Rocky slopes, 
Trans-Pecos mts., rare, fall; Tex. and N.M. to Ariz. and s. to Baja Calif., Son. and Dgo. 

91. LEPTOClll..OA BEAUV. SPRANGLETOP 

Spikelets 3- to 12-flowered, the lower 1 or 2 florets perfect, the rest staminate or 
neutral; spikelets sessile and overlapping, appresse<l in two rows along one side of a 
nearly terete rachis ( the rachis with its two rows of spikelets being called a "raceme," 
the total inflorescence being a panicle of 4 to 90 of these racemes attached along an 
axis, the axis being elongate, or in L. chloridiformis reduced and subdigitate, much as 
in Chloris); zone of abscission just below each lemma, the marginal basal portion of the 
lemma pubescent or ( in L. dubia) nearly glabrous. 

A genus of about 27 species in the warmer parts of the world. 
1. Racemes subdigitate ............................. 8. L. chloridiformis.
1. Raceme attachments more remote, scattered along at least several cm. of the panicle

axis ( 2) 
2(1). Lemma 1-1.5 mm. long (3) 
2. Lemma at least 1.8 mm. long ( 5)
3 ( 2). Panicles more than 10 times as long as broad; racemes stiffly ascending or

appressed .................................... 5. L. Nealleyi.
3. Panicles much less than IO times as long as broad ( 4)
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4 ( 3). Sheaths papillose-pilose; lemma blunt; plants annual ...................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. L. filiforinis. 

4. Sheaths glabrous or if pilose not papillose; lemma acute; plants perennial ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. L. virgata. 

5(2). Glumes 3-5 mm. long; lemma emarginate; plant perennial ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. L. dubia.

5. Glumes shorter; lemma sometimes minutely bifid but not emarginate; plants annual
(6) 

6 ( 5). Racemes usually more than 40 per panicle; spikelets 3.5-4.5 mm. long; lemmas 
about 2 mm. long, acute ...................... .4. L. panicoides. 

6. Racemes usually fewer than 40 per panicle; spikelets 4-10 mm. long; lemmas 1.8-4
mm. long (7)

7 ( 6). Lemmas lance-elliptic, acute and acuminate, 2.5-4 mm. long .............. . 
. . . . , ........................................ 2. L. fa1cicularis. 

7. Lemmas obovate, blunt, 1.8-3 mm. long ............ 3. L. uninervia. 

I. Leptochloa dubia ( H.B.K.} Nees. GREEN SPRANGLETOP. Tufted perennial; cuhns
2 5-11 5 cm. long, 1-4 mm. thick, erect, leafy, unbranched; ligule a dense row of cilia 
0.3-1.2 mm. long; blades 5-30 cm. long, 1-10 mm. broad, flat or soon involute; sheath 
keeled and corner of sheath ( and also less commonly the entire summit dorsally) pilose; 
panicles 5-20 cm. long; racemes 3 to 13, remote, ascending, 2-1 5 cm. long, 3-6 mm. 
thick; spikelets not laterally compressed, overlapping, 5-10 mm. long, 3- to 9-flowered; 
glumes 3- 5 mm. long, acute; lemma oblong, emarginate, sometimes mucronate, glabrous 
except commonly minutely appressed-strigose near the margins on the lower half. Rocky 
slopes and alluvial loams in the Trans-Pecos, Plains Country, Edwards Plateau and Rio 
Grande Plains, abundant, spring-fall; w. Okla. to Ariz. and s.e. to s. Mex.; also s. Fla. 
and Arg. 

Green sprangletop is locally abundant enough to have considerable forage value. 
2. Leptochloa fascicularis (Lam.) Gray. Tufted annual; culms 2-9 dm. long, 2-3 mm.

thick, erect or geniculately ascending, sparingly branched, leafy, soft; ligule a hyaline 
scale 2.5-6 mm. long, usually lacerate into several strap-shaped parts, the lateral portions 
resembling auricles on the sheaths; blades 5-3 5 cm. long, 2-10 mm. broad, flat or soon 
involute; panicles 1 5-30 cm. long, 2- 5 cm. broad, usually partly included in the sheath; 
racemes 14 to 3 5, widely spaced on the panicle axis but appressed or ascending and 
overlapping, 3-11 cm. long, 3- 5 mm. thick; spikelet� scarcely laterally compressed, over
lapping, 5-10 mm. long, 6- to 12-flowered; glumes 1.5-3.5 mm. long, acute; lemma 
lance-elliptic, 2.5-4 mm. long, acute or acuminate to mucronate or short-awned, pube
scent near the margin in the lower half, the hairs conspicuous from the side of the 
spikelet under a lens. Muddy areas, sometimes alkaline or subsaline mud, Plains Country, 
Trans-Pecos, Rio Grande Plains, and n.-cen. and s.e. Tex., scattered but locally abun
dant, summer-fall; widespread in the warmer parts of the New World n. to N. E., N.D. 
and Wash. ( See remark under L. uninervia.) 

3. Leptochloa uninervia (Pres}) Hitchc. & Chase. Much like L. fascicularis, identical
in habit; racemes 20 to 40, 2- 8 cm. long; spikelets 4-9 mm. long; glumes and lemmas 
much less acute, the latter 1.8-3 mm. long, obovate and obtuse or muticous, sometimes 
mucronate, the pubescence inconspicuous or hidden when spikelet is viewed from the 
side. Mud, sometimes alkaline or subsaline mud, Edwards Plateau, Rio Grande Plains, 
s.e. and Trans-Pecos Tex., to be expected in n.-cen. Tex. and the Plains Country, scattered, 
spring-summer, rarely into fall; widespread but scattered in the warmer parts of the 
New World n. to N. E., Okla., Colo., Ut. and Ore. Perhaps only a form of L. fascicularis. 

4. Leptochloa panicoides (Pres!) Hitchc. Tufted annual; culms 5-10 dm. long, 2-6
mm. thick, erect, sparingly or not branched, leafy, soft; ligule a hyaline usually lacerate
scale 2-4 mm. long; blades 2- 5 dm. long, 3-10 mm. broad, folded or drying involute;
sheaths sharply keeled; panicles 1-2 dm. long, 3-6 cm. wide; racemes 40 to 90, crowded,
ascending, 2- 5 cm. long, 2-3 mm. thick; spikelets laterally compressed, closely over
lapping, 5- to 7-Howered, 3.5-4.5 mm. long; glumes and lemma acute, about 2 mm. long,
mucronate, pubescent laterally on the lower part. Mud, e. and s.e. Tex., rare, spring-fall;
nat. of Braz.; Mo. to Miss., Ark. and Tex.; adv. in India.



Gramineae (Grass Family) 235 
5. Leptochloa Nealleyi Vasey. Tufted annual; culms 5-15 dm. long, 1.5-6 mm. thick,

erect, unbranched, leafy; ligule a somewhat lacerate scale 1-3 mm. long; blades 1-4 
dm. long, 2-7 mm. broad, flat or basally folded or drying involute; sheaths sharply 
keeled; panicles 2-5 dm. long, 1-3 cm. broad; racemes 25 to 85, overlapping, 1-10 cm. 
long, about 2 mm. thick, stiffiy ascending or appressed; spikelets laterally compressed, 
closely overlapping, 3- or 4-flowered, 2-3 mm. long; glumes and lemmas about 1 mm. 
long, the former acute, the latter blunt and awnless with slightly pubescent nerves. 
Mud, near the coast, s.e. Tex. and Rio Grande Plains, scattered, spring-fall; coastal areas, 
Tam. to La. 

6. Leptochloa virgata ( L.) Beauv. Tufted perennial ( sometimes flowering the first
year); culms 25-90 cm. tall, 1-2 ( -3) mm. thick, erect, sparingly geniculately branched 
in the lower part; ligule a lacerate-ciliate scale 0.3-0.5 mm. long, usually with longer 
cilia to 2 mm. long; blades 3-25 cm. long, 1.5-7 mm. broad, flat or quickly involute, 
glabrous or somewhat pilose basally; sheaths glabrous or pilose; panicles 4-20 cm. long; 
racemes 4 to 14, remote, ascending, 2-12 cm. long, 2-3 mm. thick; spikelets strongly 
laterally compressed, 2-4 mm. long, 3- to 8-flowered; lemma about 1.5 mm. long, acute, 
awnless or the lower ones with awns to 3 mm. long, pubescent near the margins, apically 
minutely bind. L. domingensis (Jacq.) Trin. Loamy soil, Rio Grande Plains, locally 
common, swnmer-early winter; widespread in the warmer parts of the New World n. 
to s. Fla. and Tex. 

7. Leptochloa filiformis (Lam.) Beauv. RED SPRANCLETOP. Tufted annual; culms 2-9
dm. long, 1-3 mm. thick, geniculate and occasionally rooting at lower nodes, sparingly 
branched, ascending, leafy, soft; ligule a hyaline somewhat lacerate scale about 1 mm. 
long; blades 2-20 cm. long, 1.5-10 mm. broad, flat; sheaths papillose-pilose; panicles 
7-35 cm. long, 2-21 cm. broad; racemes 7 to 70, remote, 1-15 cm. long, 1-2 mm. thick,
diverging from axis at angles of 40° -90° ; spikelets not much-compressed laterally, 1.4-
2.6 mm. long, 3- or 4-flowered, barely overlapping; glumes lanceolate, acute, the second
one surpassing the lowest lemma; lemma blunt, 1-1.5 mm. long, awnless, pubescent on 
the nerves. Moist soil and mud, e., s.e. and n.-cen. Tex., Rio Grande Plains and rarely
w. to e. Plains Country, scattered, late spring-fall; widely distributed in the wanner

. parts of the New World n. to Va., Ind., Ill., Mo., Kan., N.M., Ariz. and Calif. 
8. Leptochloa chloridiformis (Hack.) Parodi. Tufted perennial; culms 5-15 dm. Jong,

1.5-5 mm. thick, erect, unbranched; ligule a lacerate-ciliate scale about 1 mm. long and 
sometimes also a loose fringe of cilia 5-10 mm. long; blades 25-70 cm. long, 2-7 mm. 
broad, pilose near the ligule, flat or soon involute; panicles 10-17 cm. long, flabellate; 
racemes 5 to 20, originating at near the same level (subdigitate), 10-15 cm. long, 2-3 
mm. thick; spikelets strongly laterally compressed, about 4 mm. long, mostly 3-flowered;
lemma about 3 mm. long, acute, pubescent near the margins, minutely apically bifid
and with a mucro between the teeth. Disturbed clay-loam soil, extreme s. Rio Grande
Plains ( Cameron Co.), rare, introd. and not persistent; Farag., Arg.; Tex.

92. TRICHONEURA ANI>ERSs.

A genus of 9 species, 6 in Africa, 1 in Peru, 1 in the Galapagos Islands and our species. 
1. Trichoneurn elegans Swall. Sn.VEus-cRAss. Tufted annual; culms 3-11 dm. long,

1-3 mm. thick; markedly geniculate in basal half, reclining and occasionally rooting at 
lowermost nodes and somewhat branched, ascending in the distal half; ligule a hyaline 
scale 1-3 mm. long; blades of midculm 7-35 cm. long, 4-8 mm. broad, flat or eventually 
drying loosely involute, appressed or ascending; sheaths with a very slight auricular 
point at the corner; panicle 6-22 cm. long, 2-8 cm. broad, vaguely ovoid, the axis viscid; 
racemes 5 to 23 per panicle, 1-6 cm. long, 3-7 mm. thick, ascending or at length de� 
flexed and arcuate-reflexed; spikelets nearly sessile, broadly overlapping, yellowish 
green, 5- to 8-flowered, 7-10 mm. long, laterally somewhat comlressed, subsecund in 2
rows along the abaxial side of the rachis; glumes about equa , lanceolate, 7-10 mm. 
long including a long almost awnlike acumination, surpassing most or all the lemmas, 
persistent; rachilla long-hirsute near the florets; zone of abscission just below the florets; 
lemmas strongly nerved, long white-hirsute on the lateral nerves, apically minutely 
notched; florets mostly perfect, only the upper 1 to 3 of them neutral or merely staminate. 
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Dry loose sandy soil, often in dune areas, Rio Grande Plains, locally abundant, fall, 
rarely also early spring; also Tam. 

93. TRIPOGON R.&S.

A genus of 20 species of tropical Africa and Asia; one in the Western Hemisphere. 
I. Tripogon spicatus (Nees) Ekman. Densely tufted perennial; culms 10-25 cm. long,

0.2-0.3 mm. thick, erect, unbranched; ligule a ciliate fringe about 0.3 mm. long; blades 
aggregated toward the base of the plant, 2-6 cm. long, about 0.5 mm. broad when flat 
but soon involute-flliform, erect; corners of sheaths with a minute tuft of white hairs; 
spike solitary, erect or slightly nodding, interrupted, 2-9 cm. long, about 2 mm. thick; 
spikelets slightly overlapping or at the base of the spike so remote as not to overlap, 
8- or 12-flowered, 5-10 mm. Ion�, about 1 mm. broad, sessile, attached in 2 rows alon�
one side of the spike, slightly laterally compressed, usually plmnbeous; first glume about
1 mm. long; second glume about 2 mm. long; both glumes narrow, elongate, acuminate,
persistent; zone of abscission below each lemma; lemma strongly 3-nerved, about 2 mm.
long, apically notched and with a very short awn, basally tufted; most of the florets 
perfect, only the upper 1 to 3 neutral or merely staminate. In crevices of granite and 
on slopes among granite boulders, e. part of Edwards Plateau, locally frequent, also 
rare in sandy soil in s. part of n.-cen. Tex., spring-fall, after rains; Tex.; Mex.; Cuba; 
S. A. 

94. ELEUSINE GAERTN.

A genus of about 9 species of wanner parts of the Old World; one adventive in Texas. 
I. Eleusine indica ( L.) Gaertn. GoosEGRAss. Tufted annual; culms 2-10 elm. long,

1.5-5 mm. thick, the lower few internodes commonly reclining and stoloniform, rooting 
at the nodes, the rest ascending, leafy, sparingly branched; ligule a lacerate scale 0.1-1 
mm. long or nearly obsolete; blades 7-38 cm. long, 2-8 mm. broad, ascending, often
pilose near the ligule; sheaths often pilose on the corners; panicle Habellate, the axis
only 5-40 cm. long, usually with most of the spikes digitate and te1minal but often with
1 or 2 spikes attached at a lower level; spikes (.1 or) 2 to 6 per panicle; ( 1-) 3-9 ( -16)
cm. long, 3-5 mm. thick, ascending; spikelets nearly sessile, very crowded, 4- to 7-
flowered, 3-7 mm. long, strongly laterally compressed, arranged in 2 rows along one
side of the narrow flattened rachis; glumes unequal, usually shorter than the lowermost
lemma, persistent; zone of abscission below each lemma; lemmas essentially glabrous,
the strong 3 nerves close together, forming a keel; most of the florets perfect. Weed in
disturbed areas, especially in gardens, yards and around farm houses, common in Rio
Grande Plains and s.e. Tex., less abundant in e. and n.-cen. Tex., e. Plains Country and
Edwards Plateau, summer-fall; nat. of Euras., adv. and widespread in the warmer parts
of Am., n. to N. E., Mich., Wisc., S.D., Colo., Ut. and Ore.

95. DACTYLOCTENIUM WILLD.

A genus of 10 species of the warmer parts of the Old ·world; at lea�t one of them 
now widely adventive in the New World. 

1. Dactyloctenium aegyptium ( L.) Beauv. CROWI'OOT. Annual; culms ( 3-) 15-40
( -100) cm. long, 1-3 mm. thick, stoloniferous below and rooting at the nodes, distally
ascending, leafy; ligule a lacerate scale 0.1-0.4 mm. long or obsolete; blades 2-20 cm.
long, 2-9 mm. broad, flat or folded, papillose-pilose on the margins and upper surface;
sheaths loose, roundly keeled at dorsal summit; panicles flabellate, of digitately arranged
spikes ( rarely 1 spike attached at a lower level than the rest); spikes ( 1 or) 2 to 7 per
panicle; 1-6 cm. long, 3-7 mm. thick, divergent-ascending; spikelets sessile, very crowded,
3- to 5-Howered, 2-4 mm. long, strongly laterally compressed, arranged in 2 rows along
one side of the narrow flattened rachis; glumes shorter than the lowermost lemma, about
2 mm. long, the first one acute and awnless, persistent; second glume blunt but with a
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hooked awn about I mm. long and deciduous; zones of abscission between the first ancl 
second glumes and below each lemma; lemmas 3-nerved ( the lateral nerves near the 
margin and indistinct), about 2 mm. long, with an awn or narrow acuminate awnlike 
tip about I mm. long; all but the te1minal floret perfect. Weedy sanely soil or moist 
garden loam, disturbed areas, common in Rio Grande Plains and s.e. Tex., less common 
n. to e. and n.-cen. Tex. and Edwards Plateau, summer-fall; nat. of Old World trop.,
introd. and widespread in Am., n. to N. E., Ill., Colo. and Calif. ( persistent n. only to
Va., the Gulf States, Ariz. and Calif.).

96. CYNODON fuCH.

A genus of perhaps IO species of the warmer parts of the Old World; one species now 
nearly ubiquitous in warmer parts of the whole world. 

1. Cynodon Dactylon ( L.) Pers. BERMUDA GRASS, PATA DE GALLO. Rhizomatous and
stoloniferous perennial; aerial culms 1-4 (-10) dm. long, 1-2 mm. thick, the lower 
portions stoloniferous and much-branched, distal portions ascending; ligule a double 
fringe of cilia, a shorter denser fringe about 0.5 mm. long and sparser hairs 1-2 mm. 
long; blades 1-8 (-13) cm. long, 1-4 mm. broad, mostly flat or folded, ascending; sheaths 
pilose at the corners; panicles flabellate, of digitate spikes; spikes 3 to 7 ( usually 4 or 5) 
per panicle, 1-6 cm. long, about I mm. thick, ascending; spikelets sessile, very crowded, 
I-flowered, 1.5-2 ( -2.5) mm. long, strongly compressed, arranged in 2 rows along and
appressed to one side of the very narrow rachis; glumes 1-1.5 mm. long, narrow, acute,
persistent, the single nerve forming a keel; zone of abscission below the lemma; lemma
1.5-2 mm. long, awnless, slightly cartilaginous, pubescent on the dorsal keel, with lateral
nerves very near the margin. C. maritimus H.B.K. Loamy, usually alluvial, seasonally
moist, sometimes alkaline or subsaline, soils, nearly throughout the state, most abundant
in the coastal areas of s.e. Tex. and Rio Grande Plains, spring-summer-fall and in the
extreme s. in winter; nat. of Euras., introd. and ubiquitous in disturbed areas, warmer
parts of Am. n. to N .E., Mich., la., Colo., Ut., Nev. and Ore.

Very important as a forage in tame pastures, and as a lawn grass. 

97. WILLKOMMIA HACK.

A genus with 3 species in Africa, one in temperate South America and one in Texas. 
I. Willkommia texana Hitchc. Tufted perennial; culms 2-4 dm. long, 0.5-1 mm.

thick, erect, unbranched; ligule obsolete or a fringe of cilia 0.1-0.6 mm. long; blades 
mostly crowded toward the base of the tuft, 3-11 cm. long, 1-3 mm. broad, flat or 
round-keeled or usually involute at least distally and in age; panicles almost spikelikc, 
8-18 cm. long, 3-7 mm. broad, often partially included in the uppermost sheath; spikes
6 to 20 per panicle, 2-4 cm. long, about I mm. thick, strictly ascending or usually
appressed; spikelets sessile, very crowded, I-flowered, 3.1-4.6 mm. long, not much
cumpressed, arranged in 2 rows along and appressed to one side of the narrow flattened
rachis; first glume about two thirds as long as the spikelet, obtuse; second glume acute,
I-nerved, surpassing the lemma; zone of abscission just below the lemma; lemma awn
less, densely pubescent dorsally, 3-nerved, the lateral nerves near the margins. Bare tight
calcareous clay-loam, s.e. Tex. and n. Rio Grande Plains, rare, also said to occur in n.
cen. Tex., Apr.-May; endemic.

98. SCHEDONNARDUS STEuo. TUMBLEGRASS 

A monotypic genus in Canada and the United States. 
1. Schedonnardus paniculatus (Nutt.) Trel. Tufted perennial ( flowering first year);

culms 7-50 cm. long, 0.5-1.5 mm. thick, much-geniculate and -branched in the lower 
half, ascending; ligule a pointed eventually lacerate scale 1-3.5 mm. long; blades 1-7 
( -13) cm. long, 0.6-3 mm. broad, ascending, mostly folded, eventually drying wavy
and taking on a corkscrewlike twist; upper part of sheath keeled; panicles very diffuse,
at anthesis 1-2 dm. long, eventually elongating to 2-4 dm. long, the axis taking on a
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loose helical curve, breaking basally and the whole panicle rolling before the wind as a 
tumbleweed; spikes 3 to 12 per panicle, 1-15 cm. long ( the lower ones much longer than 
the upper), about 1 mm. thick, spreading or divaricate, straight and stiff; spikelets 
sessile, remote and scarcely or not overlapping, I-Bowered, 3-4 mm. long, very narrow, 
compressed, arranged in 2 rows along and appressed to one side of the narrow Battened 
rachis; glumes somewhat unequal, narrowly acute, the single nerve forming a dorsal 
keel, the second glume equaling or surpassing the lemma; zone of abscission below the 
lemma; lemma very narrow, acute, 3-nerved. Prairies and somewhat disturbed openings 
on tight usually clayey loam, nearly throughout the state, most common in the prairies 
of the Plains Country and in n.-cen. Tex., rare in the Trans-Pecos, Edwards Plateau, 
e. Tex. and s. Rio Grande Plains, spring-fall; in a cen. zone in N. A. e. to Wisc., Ill.,
Mo. and La., w. to Sask., Mont., Wyo., Ut. and Ariz.; not yet collected in Mex.

99. GYMNOPOGON BEAUV.

Clumped perennials from short scaly rhizomes; culms short; leaves short, crowded, 
with Bat divergent sharp-pointed deciduous blades, the lower comer of blades and 
upper corners of sheaths separated by a sinus; ligule a fringed scale about 0.2 mm. long; 
inflorescence a panicle of numerous long spreading lax linear spikes; spikelets arranged 
in 2 rows along one side of the slender slightly Battened rachis of the spike, remote, 
appressed, with one perfect floret; glumes lance-linear, with awnlike tips, surpassing the 
body of the lemma, I-nerved; zone of abscission at base of lemma; lemma 3-nerved, 
apically bifid and with a short awn; rachilla prolonged beyond the perfect floret a little 
more than half the length of the body of the lemma and bearing a very minute rudiment 
of a reduced floret, this awned or awnless; lemma with some pubescence. 

A genus of about 10 species in the warmer parts of America. 
1. Spikes Boriferous to the base, at the base bearing a spikelet and a slight beard;

rudiment awned ....... ... .................... 1. G. ambiguus. 
1. Spikes naked in the basal part, at the very base naked and nearly beardless; rudi-

ment awnless ................................. 2. G. brevifolius. 

1. Gymnopogon ambiguus ( Michx.) B.S.P. Rhizomes 2-3 mm. thick, very short;
aerial culms 25-60 cm. long, 1-2 mm. thick, erect, leafy; blades 3-10 cm. long, 4-13 mm. 
broad; spikes 12 to 35 per panicle, 10-25 cm. long, about 2 mm. thick, much-interrupted, 
at the base with a spikelet and a very short beard; first glume 3-6 mm. long; second 
glume 5-7 mm. long; lemma 3-4 mm. long, with an awn 4-11 mm. long; awn of rudi
ment 1-6 mm. long, Loose sandy podsol, open woods, infrequent in e. Tex. and rare w. 
to n.-cen. Tex., Aug.-early Nov.; N. J. to Fla. and w. to Neb., Kan. and Tex. 

2. Gymnopogon brevifolius Trin. Rhizomes 1-2 mm. thick; aerial culms 25-60 cm.
long, 0.5-1 mm. thick, erect, leafy; blades 2-7 cm. long, 2-7 mm. broad; spikes 6-21 cm. 
long, 1-2 mm. thick, much-interrupted, at the basal third naked, at the very base (axil) 
essentially naked; first glurne 2-4 mm. long; second glume 3-6 mm. long; lemma 1.5-3 
mm. long, with an awn 0.5-7 mm. long; rudiment awnless. Loose sandy soil, open woods
and savannahs, e. Tex., uncommon; Coastal States, N.J. to Tex.; also Ark.

100. cm..orus sw. FINGERGRASS 

Sheaths commonly keeled; spikes elongate, commonly in one or several whorls on the 
panicle axis, thus nearly digitate; spikelets arranged in 2 rows along one side of the 
rachis of the spike, either laterally compressed or not noticeably compressed, with one 
perfect floret ( or occasionally 2 in C. Gayana) and a floret or 2 above the perfect floret 
either staminate or neutral ( everything above the fertile floret being called the "rudi
ment"); zone of abscission at the base of the fertile floret; lemma 3-nerved, usually 
apically bifid and mucronate or awned, the nerves variously glabrous or pubescent. 

A genus of perhaps 40 species in the warmer parts of the world. Many specimens of 
fingergrass, especially those related to C. tierticillata, C. andropogonoides and C. cucul
lata, show combinations of characters of more than one species. They are interpreted 
as intermediate or genetically contaminated. These specimens will not "key out" satis-
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factorily, nor can they be determined to "species". A perusal of the key and descriptions 
will usually reveal which species they most closely resemble. 
1. Panicle axis 12-100 mm. long, the spikes thus attached at more than one level,

usually in 2 to 4 whorls ( 2) 
1. Spikes in one whorl or if in 2 whorls then the panicle axis 10 mm. long or shorter

(3) 

2(1). Lemma 6-7 mm. long, with an awn 8-20 mm. long . 2. C. chlorldea. 
2. Lemma 2-3 mm. long, with an awn 4-7 mm. long .... 5. C. verticillata. 

3( 1). Awn of lemma less than 2 mm. long or absent ( 4) 
3. Awn of lemma more than 1.8 mm. long ( 8)
4(3). Spikes 2-5 cm. long, flexuous; lemma reniform when spread out, 1.3-2 mm.

long, with an awn 0.3-1.1 mm. long and nearly glabrous lateral nerves ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. C. cucullata. 

4. Spikes 5-15 cm. long or if shorter than 5 cm. then the lemma not reniform and its
lateral nerves ciliate ( 5) 

5(4}. Spikes numbering 16 to 32 per panicle .......... 11. C. distichophylla. 
5. Spikes numbering 2 to 11 per panicle ( 6)
6( 5). Lemma and rudiment with awns 0.5-1 mm. long .. 10. C. ciliata.
6. Lemma and rudiment awnless ( 7)
7 ( 6). Spikes 5 to 11 per panicJe, 4-15 cm. long; lemma yellowish-brown at maturity,

its lateral nerves with cilia 0.5-1.1 mm. long ...... 12. C. argentina. 
7. Spikes 2 to 6 per panicle, 3-8 cm. long; lemma brownish-black at maturity, its lateral

nerves with cilia only 0.1-0.3 mm. long ........... 13. C. petraea. 

8( 3). Lateral nerves of lemma with cilia at least 1 mm. long ( 9) 
8. Lateral nerves of lemma with cilia less than 1 mm. long or not ciliate ( 11)
9(8). Awn of lemma 2.5-3 mm. long; plants perennial .. 9. C. Canterai.
9. Awn of lemma 5-9 mm. long; plants annual (IO)

10( 9). Sterile florets usually solitary; cilia at summit of lateral nerves of fertile lemma 
more than 1.5 mm. long; fertile lemmas more than 3 mm. long, each with a 
prominent bulge on the keel .................... 7. C. virgata. 

10. Sterile florets usually 2; cilia at summit of lateral nerves of fertile lemma usually
less than 1.5 mm. long; fertile lemmas usually less than 3 mm. long; lemma keel 
without a prominent bulge ..................... 8. C. in-flata. 

1 1(8). Awn of lemma 9-10 mm. long; awn of rudiment 4-6 mm. Jong; spikes 5 or 6 
per panicle, 10-18 cm. long .................... 3. C. texensis. 

11. Awn of lemma 1.8-3 mm. long; awn of rudiment 1-3 mm. long; spikes 6 to 23 per
panicle, 3-12 cm. long (12) 

12(11). Principal culms (not stolons) 60-150 cm. long, 2-3 mm. thick; blades 3-6 mm. 
broad, usually flat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. C. Gayana. 

12. Principal culms 15-40 cm. long, 1-1.5 mm. thick; blades 1-2.3 mm. broad, usually
folded ....................................... 4. C. andropogonoides. 

1. Chloris Gayana Kunth. RHooEs GRASS. Tufted perennial; some of the culms com
monly stoloniform and much-geniculate, others 6-15 dm. long and 2-5 mm. thick, com
pressed, erect, sparingly branched; ligule a scale about 0.5 mm. long; blades 5-35 cm. 
long, 3-6 mm. broad, usually flat, ascending; the lower corner and a line at the ligule 
pilose; sheath obscurely keeled; panicle axis usually 1 mm. long, rarely to 1 cm.; spikes 
mostly in one whorl, rarely 2, totalling 6 to 23 per panicle, 6-12 cm. long, 3-5 mm. 
thick, nearly straight, ascending; spikelets laterally compressed, crowded, not appressed; 
first glume 1-1.5 mm. long, lanceolate; second glume 2-3 mm. long, lanceolate, mucro
nate; lemma about 3 mm. long, obovate-oblong, apically bind, with an awn 2-5 mm. 
long, the lateral nerves with appressed stiff hairs 0.5-1 mm. long; rudiment commonly 
of 2 florets, these usually staminate or the lower occasionally perfect and with an awn 
1-3 mm. long. Disturbed loamy soil in fields and along roads, common in Rio Grande 
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Plains, infrequent n. to s. part of s.e. and e. Tex., spring-fall; nat. to Afr., introd. and 
well-naturalized in scattered warmer parts of N. A. 

A very important forage in south Texas, often planted in large acreages. 
2. Chloris chloridca ( Presl) Hitchc. Tufted perennial; some culms from the base

slender, rhizomatiform, bearing cleistogamous subterraneous spikelets; serial culms 35-
100 cm. long, 1-3 mm. thick, erect, sparingly branched, leafy; ligule a fringed scale 
about 0.5 mm. long; blades 5-35 cm. Jong, 3-7 mm. broad, flat or upon drying loosely 
involute, on the corner and near the ligule pilose with hairs 3-5 mm. long; sheaths 
obscurely keeled; panicle axis 2-10 cm. long, bearded in the axils; spikes attached in 
2 or 3 whorls or individually attached and not whorled, pubescent at the axils, totaling 
3 to 11 per panicle, 6-16 cm. long, 2-4 mm. thick, straight or nearly so, a�cending or 
widely spreading, floriferous nearly to the base; spikelets not laterally compressed, some
what overlapping but not crowded, apprc�sed to the rachis; first glume 1-2 mm. long, 
lanceolate; second glume 3-5 mm. long, lanceolate; lemma 6-7 mm. long, lanceolate, 
apically minutely bifid, with an awn 8-20 mm. long, the lateral nerves toward the summit 
glabrous or with some very short stiff hairs about 0.2 mm. long; rudiment much shorter 
than the lemma, linear, with an awn 3-10 mm. long. Heavy clay soil near the coast, Rio 
Grande Plains and s.w. part of s.e. Tex., infrequent, fall ( rarely late summer); warm 
parts of N.A. n. to s. Ariz. and Tex. 

3. Chloris texensis Nash. Tufted perennial, occasionally stoloniferous basally; culms
25-50 cm. or more tall, about 2-3 mm. thick, compressed, mostly erect, sparingly genicu
late and branched in the lower part; ligule a minute fringed scale or obsolete; blades
3-30 cm. long, 4-6 mm. broad, flat or usually folded, ascend�g; sheath keeled; culms
below the panicle much elongating after anthesis; spikes in one whorl, pube�cent near
the axils, about 5 or 6 per panicle, 10-18 cm. long, about 3 mm. thick, naked in the
lower 1-4 cm., weak and spreading; spikelets laterally compressed, slightly overlapping,
appressed; first glume 2-3 mm. long, lanceolate; second glume about 4 mm. long, lanceo
late; lemma about 4 mm. long, elliptic-oblong or as viewed from the side narrowly
elliptical, apically bifid with an awn about 9-10 mm. long, the lateral nerves toward the
summit with some stiff hairs about 0.4-0.5 mm. long; rudiment about equaling lemma,
very narrow, with an awn 4-6 mm. long. Silty loam, coastal prairies, s.e. Tex. and n.e.
Rio Grande Plain, rare, fall; endemic.

4. Chloris andropogonoides Fourn. Tufted perennial, commonly shortly substoloni
ferous basally; culms 15-40 cm. long, 1-1.5 mm. thick, compressed, mostly erect, spar
ingly geniculate and branched in the lower part, the culm below the panicle much
elongating after anthesis, fragile; ligule a fringed scale 0.5-1 mm. long; blades 3-12 
(-17) cm. long, 1.:3-2.3 mm. broad, flat or usually folded, gl�brom or with a few hairs 
scattered on the underside; sheaths keeled; panicle axis 2-4 ( -10) mm. long, slightly 
pubescent at the axils; spikes in one whorl or less commonly 2 whorls ( often the panicle 
axis elongates above the spikes but fails to bear a second whorl) or rarely 3 whorls, 
totalling 6 to 11 ( to 14) per panicle, 3-10 cm. Jong, 1.5-2 mm. thick, straight or nearly 
so, eventually spreading at nearly right angles, floriferous usually to the base; spikelets 
laterally compressed, somewhat overlapping but not crowded, appressed; first glume 1-2 
mm. long, narrowly lanceolate; second glume 2-2.5 ( -3) mm. long, including an awnlike
tip; lemma 1.8-2.3 mm. long, elliptical or from the side lanceolate, apically bifid with
an awn 3-5 mm. long, the lateral nerves glabrous or with a few appressed hairs about
0.2 mm. long; rudiment slightly shorter than to equaling the lemma, obovate, with an
awn 1.5-3 mm. long. C. tenuispica Nash. Tight black clay soil or less commonly tight
sandy loam, prairies and openings in brush, frequent in Rio Grande Plains and s. part of
s.e. Tex., rare n. to s. part of n.-cen. Tex. and e. Edwards Plateau, spring-fall; Tex. to
Coah., N.L. and Tam.

The type of C. andropogo,wides was from S. L. P., but the species here described is 
not known from that state; perhaps ours should go by the name C. tenuispica. In the 
northwest part of the range and farther northwest in west Texas occur plants intermediate 
between this and C. verticillata; and in the Rio Grande Plains and southeast Texas occur 
plants intem1ediate between this and C. c11cullata. Plants which appear to be of hybrid 
origin between C. andropogonoides and those genetically contaminated plants called 
"C. latisq11amea" ( see remarks under C. r.11cullata) have been �iven the name C. sub
dolichostac11ya C. 'Muell. 

•



Gramineae (Grass Family) 241 

5. Chloris verticillata Nutt. WINDMILL FINGERGRASS, TUMBLE WINDMILL CRASS. Densely
tnfte<l perennial, commonly shortly stoloniferous basa1ly; culms 15-30 cm. long, 1-2 mm. 
thick, compressed, mostly erect, somewhat geniculate and sparingly branched in the 
lower part; ligule a fringed scale 0.5-1 mm. long, often apparently with some cilia 3-5 
mm. long ( these actually attached to the base of the blade); blades 2-14 ( -20) cm. long,
2.5-4 mm. broad, flat or usually folded, ascending, the lower corner and a line at the
ligule glabrous or usually with a few hairs 2-5 mm. long; sheaths keeled; culm below the
panicle much-elongating after anthesis, weak and breaking off, the entire panicle blowing
before the wind as a tumbleweed; panicle axis 12-52 mm. long, densely bearded in the
axils; spikes attached in ( 2 or) 3 or 4 ( or 5) whorls ( the lowest whorl usually with
more �pikes than the other whorls), totalling ( 9 to) 14 to 20 ( to 24) per panicle, 6-12
( -15) cm. long, 2-4 mm. thick, straight or nearly so, cventuaJly spreading at right angles
or even deflexed, floriferous usually to the base; spikelets laterally compressed, relatively
remote, appressed to the rachis; first glume 1.5-2 mm. long, lanceolate; second glume
2.5-3.8 mm. long, including an awnlike tip; lemma 2.2-2.6 mm. long, broadly elliptical
or as viewed from the side narrowly elliptical, apica11y bifid and with an awn 4-7 mm.
Jong, the lateral nerves glabrous or with a few appressed l1airs 0.1-0.2 mm. long; rudiment
about equaling lemma, elliptical and acute to narrowly obdeltoid and truncate, with an
awn 3-5 mm. long. Packed rocky or calcareous gravelly and sanely loam, disturbed areas,
roadsides and eroded plains, somewhat weedy, in the Trans-Pecos, Plains Country and
Edwards Plateau, rare e. to n.-cen. Tex. and n. Rio Grande Plains, late spring-summer;
Neb. and Colo. s. to Tex. and N.1\1. and s.w. to Ariz. and s. Ca1if., also adv. and not
persistent farther e.

The description and geography given above apply to the typical windmill fingergrass. 
For a discussion of the plants intermediate to C. cucullata an<l C. a11clropogo11oides see 
the remarks under those species. 

6. Chloris cuculJata Bisch. HooDED FINGERGRASS, HOODED WINDMILL CRASS. Tufted
perennial; lower internodes often stoloniferous and the nodes rooting; culms 1-9 dm. long, 
1.5-3 mm. thick, compressed, erect except the stolons, somewhat geniculate and sparingly 
branched in the lower part; ligule a scale 0.3-0.9 mm. long; blades 3-15 ( -22) cm. long, 
2-4 mm. broad, flat or usually folded, ascending; sheaths keeled; spikes digitate ( rarely 
distributed over the axis for a distance of 2-5 mm.), 6 to 16 ( usually 8 to 12) per panicle, 
2-4 (-5) cm. long, about 2 mm. thick, distinctly curviflexuous, ascending or usua11y
diverging at angles of 10° -45° ( -90°); spikelets very crowded, in intimate contact,
spreading from the rachis, not at a11 appressed, scarcely laterally compressed; first glume
0.6-1 mm. long, acute; second glume 1-1.8 mm. long, obovate, often mucronate; lemma
1.3-2 mm. long, broadly reniform or as viewed from the side obdeltoid and truncate and
about as broad as long, with an awn 0.3-1.1 mm. long, the lateral nerves glabrous or
with a few appressed hairs 0.1-0.4 mm. long; rudiment about equaling lemma, also
broadly obdeltoid and truncatr, with an awn 0.2-0.9 mm. long. Prairies, sandy and
gravelly soils, less commonly on clayey soils, practically throughout the state but rare in
w. Plains Country and Trans-Pecos, e. and s.e. Tex., most abundant in the Rio Grande
Plains, spring-fall; s.-cen. Okla. and s.e. N.l\'1., s.e. to N. L. and Tam.

Throughout the distribution of this species, but especially common in the Rio Grande 
Plains, occur plants with various character combinations showing intermediacy to C.

c11cullata-C. vcrticillata. The plants ordinarily are in stature more like C. c11cullata but 
have various of the panicle and �pikelet characters of C. verticillata, such as beards in 
the axils, elongate axes with more than one whorl, numerous fairly long straight spreading 
spikes on which the spikelets are fo:.s c.:rowded and more appressed, the scales longer 
and narrower and the awns longer, etc. These plants have in recent treabnents mostly 
passed under tl1e name C. latisquamea Nash. They probably represent backcross types 
produced after ancient hybridization between the 2 species. In tight soil, disturbed 
habitats in the Rio Grande Plains, "C. latisquamea" is often more abundant than the 
"pure" C. cucullata. 

1. Chloris virgata Sw. FEATHER FINGERGRASS. Tufted annual; lowermost internodes
occasionally stoloniferous, the lower nodes then rooting; culms 25-90 cm. loug, 1.5-5 mm. 
thick, compressed, mostly ascending, le,\f)', geniculate an<l sparingly branched in the 
lower part; Jigule a scale 0.1-0.9 mm. long; blades 3-20 cm. long, 3-7 mm. broad, flat or 
usually folded, long-attenuate into a fine involute point; sheaths keeled, the margins of 
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the base of blade and corner of sheath glabrous or often sparsely pilose; spikes digitate, 
5 to 16 per panicle, 2-10 cm. long, 3-4 mm. thick, straight or flexuous, ascending; glumes 
lanceolate, the flrst glume 1.5-2 mm. long, the second about 3-4 mm. long, the tip weakly 
awnlike; lemma about 3 mm. long, abruptly narrowed and acute apically, with an awn 
5-9 mm. long, the dorsal keel and lateral nerves with abundant cilia, those cilia of the
summits of the lateral nerves 2-3 mm. long, the lemma keel with a prominent bulge;
rudiment about equaling lemma, truncate, with an awn 2-7 mm. long. Usually disturbed
areas, prairies, roadsides and streambeds, Plains Country, Trans-Pecos and Edwards
Plateau, frequent, weedy, rare farther e., summer-fall; widespread in the warmer parts
of Am., n. to N.E., 0., Ind., Mo., Neb., Colo., Ut. and Nev.

8. Chloris inffata Link. Very similar in character to C. virgata but sterile florets 2;
cilia at the summits of lateral nerves of the lemma usually less than 1.5 mm. long; fertile 
lemma usually less than 3 mm. long; lemma keel without a prominent bulge. Very rare 
in extreme s. Tex. ( Cameron Co.), Oct.; widespread in wanner parts of Am. 

9. Chloris Canterai Arech. Tufted perennial, occasionally the lower intemodes stoloni
ferous and lower nodes rooting; culms 50-145 cm. long, 1.5-3 mm. thick, somewhat 
geniculate and sparingly branched, erect; ligule a scale 0.1-0.2 mm. long; blades 1-4 dm. 
long, 2-7 mm. broad, flat, the tips sharply attenuate and involute or the whole blades 
involute on drying; margin of base of blade and corner of sheath ciliate, the sheath 
obscurely keeled; spikes digitate, 3 to 6 per panicle, 6-12 cm. long, 3-5 mm. thick, 
flexuous, ascending; first glume 1.5-2 mm. long; second glume 2.5-3.5 mm. long, narrow; 
lemma 3-3.5 mm. long, acute, apically bidentate and with an awn 2.5-3 mm. long, the 
dorsal keel and lateral nerves with abundant white cilia 1-2 mm. long; rudiment slightly 
shorter than the lemma and broadly truncate and with an awn 1.5-2.5 mm. long. Tight 
often moist clayey loamy soil, s.e. and s. part of e. Tex. and n. part of Rio Grande 
Plains ( Atascosa, Bexar, Jackson, Milam and Wharton cos.), spring-fall; Parag.; Tex. 
( where introd.). 

Reports of C. polydactyla ( L.) Sw. in Texas are based on misdetennined specimens 
of C. Canterai.

10. Chloris ciliata Sw. Tufted perennial; culms 25-100 cm. long, 1-2.5 mm. thick,
slightly geniculate at the lower nodes, erect, sparingly branched; ligule a scale 0.1-0.3
mm. long; blades 7-35 cm. long, 2-7 mm. broad, flat, the tip sharply attenuate and
involute or the whole blade involute on drying; sheath obscurely if at all keeled; spikes
digitate, 3 to 6 per panicle, 4-9 cm. long, 2-3 mm. thick, flexuous, ascending; first glume
1-2 mm. long; second glume 2-3 mm. long, narrow, the tip awnlike; lemma 2-2.5 mm.
long, acute, apically bidentate and with an awn 0.5-1 mm. long, the dorsal keel and
lateral nerves with abundant white cilia 0.5-1.3 mm. long; rudiment about equaling
lemma and broadly truncate, with an awn 0.5-1 mm. long. Tight calcareous loam,
frequent in Rio Grande Plains and infrequent in s.e. Tex., rare to s. part of n.-cen. Tex.,
spring-fall; also Mex.

11. Chloris distichophylla Lag. Tufted perennial; culms compressed, about 1 m. tall,
erect; blades 7-15 cm. long, 7-10 mm. broad, very numerous and crowded at the base 
of the plant; sheaths keeled; spikes digitate, 16 to 32 per panicle, 8-15 cm. long, 2-3 mm. 
thick; first glume about 1-1.3 mm. long; second glume about 2 mm. long, emarginate, 
with an awn 0.3-0.5 mm. long; lemmas 2.5-3 mm. long, tawny or chestnut-brown at 
maturity, awnless, with cilia on the nerves and keel 0.9-1.5 mm. long. Sandy soil, dis
turbed areas, rarely cult. and even more rarely escaped in s. part of e. Tex., (?) said 
to have escaped near Bastrop, Tex.; nat. of temp. S. A., cult. and escaped in Calif. and 
perhaps in Tex. 

12. Chloris argentina (Hack.) Lillo & Parodi. Tufted perennial; culms compressed,
3-10 dm. long, 1.5-4 mm. broad on the broad axis, sparingly or not geniculate at the
lower nodes, erect; ligule a scale about 0.5 mm. long; blades 5-25 cm. long, 4-7 mm.
broad, flat or usually folded; sheaths keeled; spikes digitate, 5 to 11 per panicle, 4-15
cm. long, 2-3 mm. thick; first glume 1-1.3 mm. long; second glume 1.3-1.7 mm. long,
emarginate, with an awn 0.1-1 mm. long; lemma 1.8-2.2 mm. long, tawny or yellowish
brown at maturity, awnless, with cilia on the nerves and keel 0.5-1.1 mm. long. Disturbed
shady loam along roadsides, s. part of n.-cen. Tex., infrequent, spring-summer; nat. of
Arg., introd.
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13. Chloris petraea Sw. Tufted perennial; culms compressed, 2-9 dm. long, 2-4 mm.
broad on the broad axis, the lower intemodes shortly stoloniferous and nodally geniculate, 
the rest erect; ligule a scale 0.2-0.3 mm. long; blades 3-25 cm. long, 2-5 ( -8) mm. broad, 
flat or folded; sheaths keeled; spikes digitate, 2 to 6 per panicle, 3-8 cm. long, 1-2 mm. 
thick; first glume about 1 mm. long; second glume 1.3-1.5 mm. long, emarginate, with 
an awn about 0.5 mm. long; lemma 1.5-2 mm. long, dark-brown or almost black at 
maturity, awnless, with cilia on the nerves and keel 0.1-0.3 mm. long. Seasonally moist 
sandy soil near the coast, s.e. Tex. and Rio Grande Plains, frequent, spring-fall; widely 
distributed near warm coasts of Am. n. to N.C. and the Gulf States. 

101. TRICHLORIS FoURN.

Coarse densely tufted perennials; spikes elongate, numerous, either digitate or attached 
to the panicle axis at more than one level; spikelets crowded in 2 rows along one side 
of the rachis of the spike, scarcely laterally compressed, either with a single perfect 
flower and an additional rudimentary floret ("rudiment") or with 1 to 3 perfect lower 
florets and 1 to 3 staminate or neuter florets; zone of abscission at the base of each 
staminate or perfect floret; lemmas 3-nerved, either both the lemmas with 3 equal awns 
or all the lemmas 3-awned but the lateral awns reduced. 

A very small American genus, included by some authors in Chloris. 

I. Spikes nearly digitate, strictly ascending; each spikelet with one fertile floret and
one staminate or neutral one, both the fertile and the other lemma with 3 awns 
of nearly equal length ................. ........ 1. T. crinita. 

1. Panicle axis 15-70 mm. long, the spikes attached at more than one level and often
spreading; each spikelet with a total of 3 to 5 lemmas, the lower 1 to 3 fertile, 
the upper 3 or 2 staminate or neutral, the central awn of each lemma more than 
twice as long as the laterals ... ................. 2. T. pluriflora. 

1. Trichloris crinita (Lag.) Parodi. Tufted perennial; cuhns 4-12 dm. long; blades
elongate, 2-4 mm. broad, pilose near the ligule; spikes digitate, 8 to 25 per panicle, 5-12 
cm. long, featl1ery, nearly straight, strictly ascending; spikelets each with one fertile
floret and one staminate or neutral; fertile lemma about 3 mm. long, both lemmas with
3 awns about 1 cm. long. Deep alluvial silty soil along or near intermittent creeks and

along ditches, infrequent in the Trans-Pecos and rare in w. Rio Grande Plains, spring
fall; Tex. to Ariz. and s. to Dgo. and Coah.; also arid-temp. areas in s. S. A.

2. Trichloris pluriffora Fourn. Tufted perennial; culms 4-15 dm. long; blades elongate,
( 2-) 3-12 mm. broad; panicle axis 15-70 mm. long; spikes 6 to 20 per panicle, 6-15 cm. 
long, nearly straight, ascending or somewhat spreading; spikelets each with 1 to 3 lower 
fertile flowers and 3 or 2 staminate or neutral; lowest lemma the longest, about 4 mm. 
long, the central awn of each lemma 5-15 mm. long, the lateral ones less than half as 
long as the central. Deep silty and clayey soil, less commonly sandy loam, low areas in 
brush, common in the Rio Grande Plains and rare n.w. to the s. Edwards Plateau ( to the 
Terrell-Brewster county line), summer-fall; Tex. to Coah., N. L. and Tam.; also dry 
temp. parts of s. S. A. 

102. BOUTELOUA LAG. GRAMA 

Inflorescence a panicle of ( 1 or) 2 to 50 spikes, these often subsecund or in 2 rows 
on one side of the panicle axis, either persistent and many-spikeletted or deciduous and 
few-spikeletted; rachis often prolonged beyond the most distal fertile spikelet into a 
needle or this often bearing tenninally a reduced or rudimentary sterile floret; spikelets 
either solitary or numbering 2 to 1 30 per spike, when more than one attached in 2 
rows along one side of tlie usually somewhat flattened rachis, each with a single fertile 
floret and often a rudiment of 1 or 2 reduced sterile or staminate florets above; glumes 
I-nerved, the second glume visible from the side of the spike; zone of abscission in those
species witli persistent spikes and numerous spikelets at base of fertile floret; lemma
3-nerved, the nerves commonly prolonged into awns. Clwndrosium Desv.

About 40 species in North America and South America. Then generic name originally
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was spelled Botelua, and possibly we should revert to that spelling. Some of our most 
valuable forage grasses belong to this genus, especially such species as B. gracilis and 
B. curtipendula. Various grasses of other genera are also often referred to as "grama,"
this being a Spanish word for grass. On the other hand, some of our short gramas arc
often indiscriminately and incorrectly referred to as "mesquite grasses."

I. Lower internodes covered with dense white wool or a white waxy bloom obscuring
the. epidermis ( 2) 

I. Epidermis of lower internodes visible, the pubescence or bloom ( if any) not thick
enough to obscure the epidermis ( 3) 

2 ( 1). Lower internodes covered by a waxy bloom; spikelets 30 to 40 per spik<' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. B. brevisefa. 

2. Lower intemodes woolly; spikelets 9 to 20 per spike . . 9. B. eriopoda.

3 ( 1). Low annual with solitary spikes . . . . . . . . . . . . . . . . 6. B. simplex. 
3. Spikes more than one or if solitary on some culms then plants obviously perennial ( 4)
4(3). Spikelets more than 13 per spike or if fewer then spikes and glumes obviously

persistent ( 5) 
4. Spikelets fewer than 13 per spike, each spike deciduous as a unit (10)
5(4). Perennial; base of plants knotty; culms remarkably branched in the lower third;

second glumes more or less smooth ............... 8. B. ramosa. 
5. Base of plants not hard and knotty; culms essentially unbranched or if branched then

second glume tuberculate under a lens ( 6) 
6( 5). Spikes 1 to 3 per culm, the rachis terminally bearing a rudimentary spikelet; 

second glume not tuberculate-roughened or only microscopically so; spikelets 40 
to 130 per spike . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I. B. ?,racilis. 

6. Spikes more than 3 per culm or if only 2 or 3 then rachis merely needlelike and not
rudiment-tipped or else the second glumes tuberculate or the spikelets fewer 
than 40 (7) 

7 ( 6). Second glumes tuberculate . . . . . . . . . . . . . . . . . . . . . 2. B. hirsuta. 
7. Second glumes not tuberculate ( 8)
8 ( 7). Ra chis terminating in a mclimentary spikelet; spikelets ( 22 to) 30 to 52 per spike

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. B. barbata. 
8. Rachis not terminating in a rndimentary spikelet; spikelets 8 to 23 ( to 32) per spike

(9) 
9(8). Spikes 2 to 7 per culm ........................ 3. B. trifida. 
9. Spikes 5 to 7 ( or 8, to 20?) per culm . . . . . . . . . . . . . . . 4. B. Kayi. 

10(4). Spikelets 2 to 4 per spike; spike 12-20 mm. long; annual with geniculate culms .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13. B. aristidoides. 

10. Spikelets more than 4 or if only 2 or 3 then plants obviously perennial or spikes
shorter than 12 mm. ( 11) 

11 ( 10). Rachis densely raised-pubescent, the pubescence visible without a lens ..... . 
. . . . . . . . . . . . . , ............................... 10. B. chondrosioides. 

11. Rachis glabrous or only microscopically apprcssed-pubescent ( 12)
12( 11). Panicle mo�tly 3-8 cm. long; spikes 5 to 14 in number; spikelets always more

than 1 per spike ( 13) 
12. Panicles mostly 8-30 cm. long; spikes 10 to 50 in number or if the paniclcs shorter

and spikes fewer then most spikes with solitary spikelets ( 14) 
13(12). Spikelets 2 to 5 per spike; second glumes appressed-pubescent; rachi� apically 

appearing trifurcate ........................... 11. B. rigidiseta. 
13. Spikelets 5 to 8 per spike; s<'cond glume essentially glabrous; rachis merely needlc>-

like ......................................... 12. B. repens. 

14(12). Spikes mostly 20 to 40 (to 50) per paniclc; panicles mostly 13-30 cm. long; 
blades mostly broader than 2 mm . ............... 14. B. curtipendula. 
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14. Spikes 10 to 30 per panidc; panicles mostly less than 15 cm. long; blades only about
2 mm. broad or narrower ( 15) 

15( 14). Anthers dark-pmple; stolons absent; spikclcts :3 to 6 per spike ... ... ... . .... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15. B. Warnockii. 

15. Anthers yellow; stolons usually abundant; spikelets l ( to 3) per spike . . . .... ... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16. B. uniflora. 

1. Bouteloua gracilis ( H.B.K.) Griffiths. BLUE GRAMA. Tufted perennial, base often very
shortly subrhizomatous; culms 15-60 cm. long, 0.5-1 mm. thick, very slightly geniculatc 
at some nodes, e�sentially unbranched above the base; ligule a scale 0.2-0.3 mm. long; 
blades mostly crowded at the base of the tuft, 5-18 cm. long, 1-2.3 mm. broad, flat 
basally, passing into a closely involutP arcuate tip, usual!�- pilose near the ligule; spikes 
persistent, l to 3, usually 2, rarely 4 to 6 ( if 2 or 3 then distributed over a panicle axis 
2-4 ( -7) cm. long), 15-60 mm. long, 3-7 mm. thick, the rachis slightly prolonged
beyoml the most distal fertile spikelets and terminating in a rudimentary sterile spikelet;
second glume glabrous or usually sparingly pilose or papillose-pilose or occasionally
even with low tubercles ( invisible without a lens), usually purplish at maturity; spikelets
40 to 100 per spike ( usually 50 to 70) in our area or up to 1 30 per spike in parts of
n. l\fox. Prairies and open low scrub on plains, usually in gravelly or sandy loam, very
abundant in the w. Plains Country and Trans-Pecos, rare e. to e. Plains Country and w. 
Edwards Plateau, summer-fall; plains and foothills of cen. N. A. from s. Can. to s. Mex.
and e. to Wisc., Ill. and Okla., w. to Mont., Nev. and s. Calif.; also adv. in 0., S.C. ancl
N.E.

Blue grama is one of the most important forage grasses in native ranges of west Texas. 
The occurrence of tubercles on the second glumes in scattered clones of tl1is species 
apparently evinces genetic contaminations through ancient hybridization with the very 
closely related B. hirsuta var. pectinata. B. gracilis var. stricta (Vasey) Hitchc. is the 
namo of the rare form that possesses more than 3 spikes on a single culm. 

2. Bouteloua hirsuta Lag. HAIRY GRAMA. Tufted perennial ( but flowering the first
year); culms numerous, 10-75 cm. long, 0.5-2 mm. thick, slightly geniculate at the 
lower nodes, essentially unbranched above the base; ligule a scale 0.1-0.3 mm. long; 
blades occurring mostly in the lower half of the plant, 5-12 ( -20) cm. long, 1-2.2 mm. 
broad, flat basally, passing into a closely involute arcuate tip, usually pilose near the 
ligule and on the lower margins; spikes persistent, ( l or) 2 to 4 ( to 6) per culm, 10- 35 
( -60) mm. long, 3-6 mm. thick, distributed over a panicle axis 1-8 ( -19) cm. long, the
rachis apically subspinose, i.e., prolonged beyond the most distal fertile spikelet into a
semirigid needle 3-11 mm. long ( in one variety the needle terminating in a rudimentary
spikelet); second glume on and near the keel, with tubercles ( at maturity of the spikelet
these black and usually visible to the unaided eye) and these with long white whiskers,
rarely only short-pilose; spikelets 18 to 50 ( to 70) per spike. Frequent practically through
out Tex. but rare in e. Tex., late spring-fall; Great Plains e. to Wisc., Ill., Okla. and
Tex., w. to Colo. and N.M., and in the :Mex. highlands from Oax. n. to s. Nev. and Ariz.
( The var. pectinata in Okla. and Tex. only).

In the Edwards Plateau and similar dry limestone uplands in the Plains Country and 
Trans-Pecos Texas many of the plants exhibit a combination of characters including 
robust stemmy habit with leaves restricted to the base of the plant, more extensively 
involute leaves ( flat only at the very base), spikes 3 to 6 on a prolonged axis, and spike
lets usually 50 to 70 per spike, and the rachis terminating in a rudimentary sterile spikelet 
( this appearing as a continuation of the "needle"); these plants are called B. hirsuta 
var. pectinata ( Featherly) Cory ( B. pectinata Featherly), but the recombination of 
these characteristics with more typical hairy grama characteristics is so complete that 
the "variety" is a weak one, impossible to delineate precisely. 

3. Bouteloua trifida Thurb. RED GRAMA. Densely tufted perennial; at the very base of
old plants the culms very shortly subrhizomatom, otherwise culms ( 5-) 10-20 ( -40) 
cm. long, 0.5-1 mm. thick, erect ( occasionallv slightly geniculate at lower nodes), essen
tially unbranched; ligule a line of cilia 0.2-�.5 mm. long; blades 7-50 ( -90) mm. long,
0.7-1.3 mm. broad, flat or folded or involute; spikes persistent, (2 or) 3 to 7, 7-25 (-40)
mm. long, distributed over a panicle axis 1-5 ( -8) cm. long, the rachis not prolonged
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beyond the most distal fertile spikelet; second glume smooth and glabrous, often purplish
red; spikelets 8 to 23 ( to 32) per spike. Abundant on dry calcareous slopes among 
scrubby vegetation, Rio Grande Plains, Edwards Plateau and the Trans-Pecos n. to 
Plains Country and s. part of n.-cen. Tex., spring-fall; Tex. to s. Ut., s. Nev. and s. 
Calif., s.e. to S. L. P. 

4. Bouteloua Kayi Warnock. Densely tufted perennial, rather like B. trifida; culms 1-5
dm. long, erect, essentially unbranched; ligule a fringe about 0.5 mm. long; blades 2-10 
cm. long, 1-1.5 mm. broad, involute at least after drying; spikes persistent, 5 to 7 ( or 8,
or 20?), 8-40 mm. long, distributed over a panicle axis 3-8 cm. long; second glume
smooth; spikelets about 18 to 20 per spike; rachis not prolonged beyond the most distal
fertile spikelet. Crevices, limestone ledges, in the Trans-Pecos ( s.e. Brewster Co. only),
rare, late summer.

Probably only a form of B. trifida, the type collection being very dry, well past anthesis 
and very difficult to interpret. 

5. Bouteloua barbata Lag. SxxwEEKs CRAMA. Tufted annual; culms 8-41 cm. long,
0.5-1 mm. thick, markedly geniculate, sprawling or less commonly erect; ligule a fringe 
about 0.5 mm. long; blades 1-5 ( -10) cm. long, 1-2 mm. broad, mostly flat with an 
involute tip; spikes persistent, ( 2 to) 4 to 6 ( to 10), 8-26 mm. long, distributed over a 
panicle axis ( 3-) 6-12 cm. long, the rachis not prolonged beyond the most distal fertile 
spikelet; second glume smooth and glabrous, often dull-purplish; spikelets ( 22 to) 30 to 
52 per spike. Abundant on alluvial flats and hillsides, Trans-Pecos and Plains Country, 
infrequent e. to Rio Grande Plains and n.-cen. Tex. where repeatedly introd. but not 
persistent, late spring-early fall; Tex. to s. Ut. and Calif.; Mex. 

The awns of the rudiment and lemma are shortest on the plants with the greatest 
number of spikelets ( 34 to 52 ), and longest on the plants with the lower spikelet counts 
( 22 to 34); the latter plants greatly resemble first-year plants of B. trifida but can be 
identified by the more geniculate culms and longer panicle axes. 

6. Boutcloua simplex Lag. MAT CRAMA. Tufted annual; culms numerous, 7-23 cm.
long, about 0.5 mm. thick, markedly geniculate and sparingly branched in lower part, 
usually decumbent, ascending only at the ends; ligule a fringe 0.1-0.2 mm. long; blades 
2-4 (-7) cm. long, 0.5-1.1 mm. broad, basally Bat, distally involute; spikes persistent,
solitary, 10-25 mm. long, at maturity strongly arcuate, the rachis very slightly prolonged
beyond the most distal fertile spikelet and terminating in a rudimentary sterile spikelet
so reduced that it often appears as merely a continuation of the rachis; second glume
smooth; spikelets ( 10 to) 20 to 40 ( to 62) per spike. Grasslands on slopes of volcanic
rock at elev. of 6,000-8,000 ft., Davis Mts. in the Trans-Pecos, locally frequent, late
summer-fall; Colo. and Ut. s. to cen. Mex.; also Andean S. A.

1. Bouteloua breviseta Vasey. GYP CRA?.IA. Tufted perennial, with tough creeping
scaly short or elongate rhizomes 1-3 mm. thick; aerial culms numerous, firm, 2-4 dm. 
long, branched near the base, otherwise strictly erect, not geniculate, very leafy, the 
upper parts of the lower internodes covered with a w'hite waxy bloom; ligule a scale 
0.1-0.2 mm. long; blades 1-4 cm. long, 1-2 mm. broad, very shortly flat basally, the rest 
closely involute and reflex-arcuate; spikes persistent, 1 to 3, usually 2, 15-36 mm. long, 
distributed over a panicle axis 2-4 cm. long, the rachis prolonged beyond the most distal 
fertile spikelet into a semirigid needle 2-5 mm. long ( the terminal portion of this dis
tinctly constituting a rudimentary spikelet); second glume essentially smooth; spikelets 
30 to 40 per spike. Trans-Pecos, locally abundant in areas of gypsum sands at the leeward 
sides of gypsum lake-beds, summer-fall; also s. N.M. 

8. Bouteloua ramosa Vasey. CHINO GRAMA, CHINOCRASS. Tufted perennial from hard
knotty bases; culms numerous, 25-60 cm. long, 0.5-1 mm. thick, geniculate and abun
dantly bushy-branched in the lower third, ascending, leafy; ligule a scale 0.1-0.2 mm. 
long; blades 2-5 ( -7) cm. long, 1-2 mm. broad, mostly flat with an involute tip; spikes 
persistent, 1 to 3, mostly 2, very rarely 4, 10-25 ( -35) mm. long, 2-4 ( -5) mm. thick, 
distributed over a panicle axis 1-3 (-5) cm. long, the rachis slightly prolonged beyond 
the most distal fertile spikelet and bearing the remains of a sterile rudimentary spikelet 
resembling an extension of the rachis; second glume essentially smooth or with sparse 
microscopic pubescence near the keel; spikelets 24 to 45 ( to 64) per spike. Trans-Pecos 
and w. Edwards Plateau, locally frequent on rocky desertic slopes among shrubbery and 
lechuguilla, summer-fall; Tex. and s. N.M. s. to Chih., Coah. and Zac. 
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This is perhaps the best forage grass in the true desert areas. The plants of Val Verde 
and Terrell counties tend to have longer spikes and more spikelets than those from 
farther west. 

9. Bouteloua eriopoda (Torr.) Torr. BLACK GRA1'IA, WOOLLYF00T GRAMA. Tufted
perennial from hard knotty bases; culms sprawling, strongly genuflexecl and occasionally 
rooting at the nodes, ascending only at the floriferous ends, essentially unbranched above 
the base, 25-60 cm. long, about 1 mm. thick, the internodes densely white-woolly; ligule 
a fringe 0.2-0.5 mm. long; blades 2-10 ( -14) cm. long, 1-2 mm. broad, flat or mually 
mostly involute-filiform; spikes persistent, 3 to 8, 1-5 cm. long, distributed over a panicle 
axis 3-10 (-18) cm. long, the axils bearded, the rachis slightly prolonged beyond the 
most distal fertile spikelet into a needle, this not readily perceptible because of the 
appression of the spikelets, not bearing any trace of a rudimentary spikelet; second 
glume essentially glabrous, stramineous or often a dark-dull-purple; spikelets 9 to 20 
per spike, not crowded, often some\vhat appressed to the rachis. Abundant on arid rocky 
slopes, Trans-Pecos and Plains Country, summer-fall; w. Okla. to s. Ut. and s. to Coah., 
Chih. and Son. 

10. Bouteloua chondrosioides ( H.B.K.) Wats. Tufted perennial; culms 2-5 dm.
long, 1-2 mm. thick, somewhat geniculate at the nodes, essentially unbranched; ligule a 
fringe 0.2-0.3 mm. Jong; blades mostly aggregated at the base of the plant, 3-10 ( -18) 
cm. long, 2-3 mm. broad, mostly flat, marginally papillose-pilose; spikes 3 to 8, 9-20
mm. long, distributed over a panicle axis 3-6 cm. long, at length each deciduous ac; a
unit, the rachis densely pubescent and prolonged beyond the most distal fertile spikelet
as a needle; glumes densely pubescent; spikelets 8 to 12 per spike, at maturity the largest
of them about as long as the rachis of the spike. Grasslands on rocky slopes and flats
at elev. usually greater than 4,000 ft., Trans-Pecos, summer-fall; Tex. to Ariz., s.e. to 
Guat.

11. Bouteloua rigidiseta ( Steud.) Hitchc. TEXAS CRAMA. Tufted perennial; culms
numerous, 15-40 cm. long, 0.5-1 mm. thick, erect, very sparingly branched in lower part; 
ligule a fringe about 0.1 mm. long; blades 3-10 (-17) cm. lonp;, 1-2 mm. broad, flat with 
involute-filiform tip, on drying mostly involute, sparingly papillose-pilose; spikes 5 to 14, 
1-13 mm. long, distributed in 2 rows along one side of a panicle axis 3-6 cm. long, mostly 
spreading or slightly pendulous, a� length each spike deciduous as a unit, the rachis 
prolonged beyond the most distal spikelet, apically trifurcate, basally and laterally with 
much pubescence; glumes appressed-pubescent near the midnerve; spikelets ( 2 or) 3 to 
5 per spike, at maturity the longest of them much longer than the rachis. Brush and 
ove_rgrazed prairies and other disturbed areas such as roadsides, Rio Grande Plains, 
Edwards Plateau, e. Plains Country, s. and w. parts of e. Tex. and n.-cen. Tex., frequent, 
spring-fall; Okla. s. to e. Coah. and N. L. 

12. Bouteloua repens ( H.B.K.) Scribn. & Merr. SLENDER GRAMA. Tufted perennial
( flowering first year and often behaving as annual); culms 15-40 cm. long, 0.4-1 mm. 
thick, mostly erect, very slightly geniculate and sparingly branched at the lower nodes; 
ligule a scale, sometimes fringed, about 0.2 mm. long; blades 3-18 cm. long, 1-3 mm. 
broad, mostly flat, marginally sparsely papillose-pilose; spikes 5 to 9, 9-16 ( -20) mm. 
long, distributed over a panicle axis 3-8 cm. long, at length each deciduous as a unit, 
the rachis smooth, prolonged beyond the most distal fertile spikelet as a needle; glumes 
essentially smooth and glabrous; spikelets 5 to 8 per spike, at maturity the longest of 
them about as long as the rachis. B. filiformis ( Foum.) Griffiths. Grasslands and open 
brush on sandy or gravelly loam, Rio Grande Plains, infrequent, spring-fall; Tex. to Ariz. 
and s.e. to s. Mex. and C. A. 

13. Bouteloua aristidoides ( H.B.K.) Griseb. NEEDLE GRAMA, Tufted annual; culms
1-5 dm. long, 0.5-1 mm. thick, geniculate and somewhat branched at the lower nodes, 
often mostly decumbent, distally ascending; ligule a fringe 0.2-0.5 mm, long; blades 2-5 
(-9) cm. long, 0.7-1.7 mm. broad, basally flat, mostly involute; spikes 6 to 16, 12-20 
mm. long, in 2 rows along one side of a panicle axis 4-15 cm. long, spreading or slightly
pendulous, at length each deciduous as a unit, the rachis densely short-pubescent basally
and prolonged beyond the most distal spikelet as a needle; glumes scabrous, appressed
strigulose near the midrib; spikelets 2 to 4, closely appressed to the rachis, at maturity
the longest of them about equaling the rachis needle. Loamy usually alluvial soils in
creek beds and along roadsides, frequent in the Trans-Pecos, infrequent in s. Edwards
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Plateau and Rio Grande Plains, summer-fall; Tex. to s. Nev. and s. to cen. Mex.; also Arg. 
14. Bouteloua curtipendula (Michx.) Torr. SmE-OATS·GRAMA. Tufted perennia], often

with rhizomes basally by means of which the tufts expand peripherally and rareJy with 
a few stolonifonn culms; most aerial cuJms ( 3-) 6-9 (-11) dm. long, 1-2 mm. thick, 
erect, essentially unbranched; ligule a fringe or fringed scale 0.5-1 mm. long; blades 
5-20 ( -35) cm. long, ( 2-) 3-6 mm. broad, usually Bat with an involute tip or more
extensively involute; spikes ( 20 to) 30 to 40 ( to 50), 6-20 ( -40) mm. long, in 2 rows
on one side of a panicle axis 13-30 cm. long, somewhat pendulous, at length each decidu
ous as a unit, the rachis prolonged beyond the most distal spikelet as a needle, sparsely
appressed-strigose or glabrous; glumes sparsely appressed-strigose or gJabrous; spikelets
( 3 to) 5 to 8 ( to 13 ), at maturity the longest of them much exceeding the rachis needle;
anthers red, orange or yellow. Prairies and grasslands or open brush or forest-openings
on alluvial loam or among rocks on steep slopes, nearly throughout Texas except the
extreme e. forests and s.e. Rio Grande Plains, often abundant ( especially in cen. and w.
Tex.), exceedingly variable, late spring-fall; s.e. Can., nearly throughout U.S. ( except
extreme s.e. and extreme n.w. portions) and s.e. to C. A.; Andean S. A. from Ecu. to Arg.

An important forage species. The fonns with narrow tufts connected by rhizomes 
constih1te var. curtipendula; those with large thick tufts and very short rhizomes or 
none are var. cacspitosa Gould & Kapadia. 

15. Bouteloua 'Wamockii Gould & Kapadia. Tufted perennial, some with a few very
short rhizomes; most culms 20-35 ( -50) cm. long, about 0.5 mm. thick, erect, unbranched; 
ligule a fringe 0.5-1.5 mm. long; blades 5-15 (-25) cm. long, 1-_I.5 (-2.5) mm. broad 
when flat but mostly tightly involute and arcuate; spikes 9 to 25 (to 35), usually 7-9 
mm. long, in 2 rows along one side of a panicle axis 5-12 cm. long, spreading, at length
each deciduous as a unit, the rachis prolonged beyond the most distal spikelet as a 
needle, sparsely and minutely appressed-strigose or scabrous; glumes appressed-strigose; 
spikelets 2 to 6, slightly exceeding the rachis needle; anthers dark-purple. Rocky lime
stone slopes in  the Trans-Pecos ( Culberson, Hudspeth and El Paso cos.), infrequent to 
rare, summer-fall; Tex. and s. N.M. s. to Coah. 

16. Bouteloua uniflora Vasey. Tufted perennial, rarely with a few short rhizomes but
prolifically stoloniferous, thereby forming large colonies; most culms ( 15-) 45-60 cm. 
long, 0.5-1 mm. thick, erect, unbranched; ligule a short fringe; blades 3-20 ( -30) cm. 
long, about 2 mm. broad, mostly subinvolute, the tip closely involute; spikes IO to 30, 
usua11y 7-9 mm. long, in 2 rows along one side of a panicle axis ( 5-) 10-15 cm. long, 
somewhat pendulous, at length each deciduous as a unit, the rachis prolonged beyond 
the most distal spikelct as a conspicuous needle, sparsely appressed-strigose or merely 
scabrous; glumes sparsely appressed-strigose or glabrous; spikelets solitary or in the 
lowest spikes occasionally 2 or 3, slightly exceeding the rachis needle; anthers yellow. 
Rocky limestone slopes and flats, Edwards Plateau and s.c. Trans-Pecos, infrequent to 
rare, summer-fall; Tex. to Coah. and N. L. 

103. CATHESTECUM J. PRESL

A genus of perhaps 6 species in southwestern United States and Mexico; much in 
need of a revision. 

I. Cathestecum erectum Va�ey & Hack. FALSE CRAMA. Colonial, remarkably stoloni
ferous perennial, the slender stolons naked and 1-3 dm. long; erect culms in small tufts, 
12-28 cm. long, 0.5-1 mm. thick, essentially unbranched; ligule a fringe about 0.5 mm.
long; blades mostly aggregated at the base of the tuft, 2-10 cm. long, about 1 mm.
broad, flat or often mostly involute; spikes 4 to 8, 4-6 mm. long, subsecund in 2 rows on
one side of a panicle axis only 2-3 cm. long, each spike eventually deciduom; as a unit,
the rachis of each very short, densely short-pubescent, supporting laterally and sub
terminally 2 staminate or neutral spikelets and 1 tenninal spikelet consisting of a basal
pistillate floret and above that a mdiment of 2 reduced florets, one or both of which
may be staminate; glumes one-nerved, the first short and muticous, the second (external)
lnnceolatc and pubescent; lemma 3-nerved, the nerves produced into lobes. Locally
frequent in grave11y soil in deserts, s. Trans-Pecos, summer; cen. Mex. n. to s. Ariz. and
Tex.
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104. BUCHLO:E ENGELM.

A monotypic genus. 
1. Buchloe dactyloides {Nutt.) Engelm. BuFFALO GRASS. Colonial, remarkably stoloni

ferous perennial, the slender stolons 3-15 cm. long; erect culms in small subrhizomatous 
tufts, 4-30 cm. long, 0.5-1 mm. thick, essentially unbranched; ligule a fringe about 0.5 
mm. long; blades 2-10 ( -21) cm. long, 1-2 mm. broad, mostly flat with an involute
filiform tip, marginally papillose-pilose; panicles of 2 quite different sorts, staminate
and pistillate, these on separate plants or on separate tufts of the same clone; staminate
panicle on an elongate culm and elevated above the leaves, comprising ( 1 or ) 2 to 4
spikes on an axis about 1 cm. long, each spike 5-13 mm. long, consi:-ting of 7 to 12
spikelets attached in 2 rows along the abaxial sicle of a smooth somewhat flattened rachis,
tho latter not at all prolonged beyond the most distal spikelet, the spike eventually falling
as a unit, the spikelets 2-flowered, rather smooth, stramineous; pi�tillate panicles burlikc
on much-abbreviated culms and hiclclen among the sheaths, comprising ( 1 or ) 2 or 3
spikes on an axis only 1-8 mm. long, each spike 3 -7 mm. long, eventually falling as a
unit, consisting of 3 to 7 spikelets in 2 rows along one side of a short rachis, nutlike,
urceolate by virtue of the thickening and incluration of the rachis and second (outer )
glumes ancl burlike by virtue of the spinescent apexes of the second glumes; each spikelet
one-flowered. Abundant in fine black calcareous clay loam, in prairies an<l along road
sides, nearly throughout the state except w. Trans-Pecos and e. Tex., spring-summer-fall;
cen. N. A. from Minn. to Mont. and s. through e. Mex. to Puc.

Buffalo grass is sometimes confused with curly mesquite grass ( Hilaria Belangeri) 
which also forms close sod in calcareous prairies. Curly mesquite grass has auricled 
ligules and its blades are usually not papillose-pilose. Buffalo grass is an extremely 
valuable forage on the Texas plains. 

105. SP ARTINA SCHREB. CoRDGRASS 

Perennials; ligule a fringe of cilia; panicle of several spikes; zone of abscission at the 
base of the spikelet; spikelets strongly laterally compressed, very closely imbricate, 
arranged in 2 rows on the abaxial side of the flattened rachis of the spike, !-flowered, 
finn; glumes very unequal, the first shorter than the lemma, the second longer than the 
lemma; palea often longer than the lemma but shorter than the second glume. 

A genus of about 16 species, mostly American but a few on the coasts of Europe and 
Africa. 

1. Spikelets 15-25 mm. long, including the awn; second glume with an awnlike tip a
third to a half its entire length; keels of second glume and lemma with bristles 
0.2-0.4 mm. long ............................. 5. S. pectinata. 

1. Spikelets 5-15 mm. long, awnless; keel of second glume and lemma often minutely
pubescent but not pectinate ( 2) 

2(1 ). Spikes numbering only 2 to 7 ( to 10) per panicle, remote ( the panicle axis 
being 9-20 cm. long); culms only 2- 4 mm. thick and rhizomes present ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. S. patens. 

2. Spikes more numerous per paniclc and more crowded or if few then culms thicker
and/ or rhizomes absent ( 3 )  

3 ( 2). Spikes 1-3.5 cm. long; panicle spikelike, 5-10 mm. thick; rhizomes absent; leaf 
blades nearly whoIIy involute, 2- 5 mm. broad at base ....................... . 
. . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. S. spa-rtinae. 

3. Spikes 4-15 cm. long; panicles 7-7 0 mm. broad; rhizomes present; leaf blades 4-25
mm. broad at base, mostly flat ( 4 )

4(3). Panicle mostly le:;s than 3 cm. broad: spikec; only 5 to 30 per panicle; rhizomes 
soft; culms 6-15 drn. long ..................... 2. S. alterni'flora. 

4. Panicle mostly more than 3 cm. broad; spikes usually 25 to 4 5  per panicle; rhizomes
firm; culm firm and tough, 9-30 dm. long ......... 3. S. cynosuroides. 
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1. Spartina spartinae ( Trin.) Hitchc. SACAHUISTA, GULF conocnAss. Tufted perennial;
lowermost internodes occasionally shortly subrhizomatous toward the outside of the 
large tuft but true rhizomes ab!:ent; culms numerous, 5-20 elm. long, 2.4 mm. thick, erect, 
unbranched; ligule 1-2 mm. long; blades 2-7 elm. long, 2-5 mm. broad at the base, closely 
involute essentially the entire length, the tips sharp and spinelikc; panicle spikelike, 6-40 
cm. long, 5-9 mm. thick, usually tapered to both ends; spikes 10 to 75 per panicle, 10-35
mm. long, 3-4 mm. thick, closclr appressed and overlapping; spikelets 16 to 40 per
spike, 5-8 mm. long; first glume 2-6 mm. long; second glume 4-8 mm. long; lemma about
equaling second glume; keels of glumes and lemma minutely hispid. Abundant in tight
loamy somewhat saline poorly drained flats, s.e. Tex. and Rio Grande Plains, extremely
abundant near the coast, rare and scattered inland ( e.g., Gonzales Co.), spring-summer,
rarely fall; Gulf and Carib. shores, U.S., Mex. and C.A.; also inland in S.L.P., Coah. and
N.L.; also inland in Arg. and Parag.

The young shoots emerging after fires are good forage but the older shoots are much
too tough even for horses. Formerly vast acreage of sacahuista were therefore burned 
over purposely in the ranches of southern Texas; the practice is less common now. 

2. Spartina altemiflora Lois. S1'-roOTH conocRAss. Perennial from relatively soft deeply
buried ( and seldom collected) branched rhizomes 4-7 mm. thick; aerial culms 6-15 dm. 
long, 3-14 mm. thick, erect, unbranched, leafy; ligule 1-2 mm. long; blades 20-55 cm. 
long, 4-16 (-25) mm. broad at the very base, flat, distally involute and wholly involute 
on drying; panicle 1-4 elm. long, 7-22 mm. thick, tapered to both ends, somewhat spike
like but lax; spikes 5 to 30 per panicle, 4-10 cm. long, 3-5 mm. thick, appressed or usually 
diverging at angles of 10° -20° , closely overlapping; spikelets 10 to 40 per spike, 8-14 mm. 
long; first glume 4-10 mm. long; second glume as long as spikelet, the lemma a little 
shorter; keels of glumes and lemma with some minute pubescence. -{\bundant in colonies 
at tho tidally-inundated shores of brackish to hypersaline bays and river-mouths, along the 
Tex. coast, locally common, summer-fall; nat. to the e. coast of N.A. from the Maritime 
Provinces to Tex., and also S.A. from Gui. to Arg.; introd. in Wash., and in Fr. and Eng. 

3. Spartina cynosuroides ( L.) Roth. B1c CORDGRASS. Perennial from deeply buried
( rarely collected) rhizomes 7-15 mm. thick; aerial culms 9-30 dm. long, 4-25 mm. thick, 
erect, unbranched, leafy; ligule 1-3 mm. long; blades 25-70 cm. long, 10-22 mm. broad at 
base, flat, at the tip involute; panicle 15-30 cm. long, 4-7 cm. broad, more or less 
ellipsoidal; spikes 5 to 67 ( m.ually 25 to 45) per panicle, 5-15 cm. long, 3-6 cm. thick, 
basally shortly naked, usually diverging at angles of 20° -30°, overlapping; spikelets 30 to 
70 per spike, 9-14 mm. long; first glume 3-7 mm. long; second glume as long as spikelets, 
the lemma a little shorter; glumes and lemmas minutely pubescent on the keels or wholly 
glabrous. Locally abundant in colonies in muck at tidally submerged shores of brackish 
bays and river-mouths, s.e. Tex. ( Chambers, Galveston and Harris cos.), summer; coasts 
from Mass. to Tex. 

4. Spartina patens ( Ait.) Muhl. SA�TMEADOW coRDGRASS. Perennial from creeping
rhizomes 2-4 mm. thick; aerial culms 25-90 cm. long, 1-3 mm. thick, erect, unbranched; 
ligule about 0.5 mm. long; blades 15-40 cm. long, 1.5-3 mm. broad, mostly involute, the 
tip subspinose; panicle 9-20 cm. long, about 1 cm. broad; spikes 2 to 7 per panicle, 1-7 
cm. long, 2-3 mm. thick, usually diverging at angles of 5° -45° , remote; spikelets 24 to 50
per spike, 7-12 mm. long; first glume 3-8 mm. long; second glume 7-12 mm. long; lemma
shorter than second glume; glumes and lemma hispid on keel, at least distally. Sandy
seasonally moist soil near the coa�t, s.c. Tex. and Rio Grande Plains, common, summer
fall; shores of Great Lakes, At!. and Gulf coasts, cont. N.A. and W.I.; also s. Fr.,
Corsica and It.

5. Spartina pectinata Link. PR.\IIUE conocRAss. Perennial from firm creeping rhizomes
3-8 mm. thick; aerial culms 75-200 cm. long, 3-10 mm. thick, erect, unbranched, leafy;
ligule 1-3 mm. long; blades 2-6 dm. long, 5-10 mm. broad at base and flat, involute
toward the tip and more extensively involute on drying; panicle 1-3 dm. long, 2-6 cm.
broad; spikes 5 to 20 ( rarely more) per panicJc, 2-15 cm. long, 3-7 mm. thick, appressed
or usually diverging at angles of 10° -20° , overlapping; spikelets 40 to 80 ( rarely fewer)
per spike; first glume 5-10 mm. long including an a\\'nlike tip, the keel minutely hispid;
second glume 15-25 mm. long including an awn-tip about a third to half the entire length,
the keel pectinate with erect bristles 0.2-0.4 mm. long; lemma much shorter than the
second glume, apically narrowed and bidentate, on the upper haH of the dorsal keel
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pectinate. N.-cen. and e. Tex., Plains Country and Trans-Pecos, scattered or rare, summer; 
s. Can. s. to N.C., Tenn., Ark., Tex., N.M., Ut. and Ore.

106. COTTEA KUNIH

A monotypic genus. 

1. Cottea pappophoroides Kunth. Tufted annual or short-lived perennial; culms 35-60
cm. long, weak, often sprawling, geniculate at the nodes and terminally ascending, finely
viscid-pubescent; blades ascending, 10-15 cm. long, 3-6 mm. broad, Oat or when draughty
folded; exserted panides ( not the cleistogamous ones in the lower sheath) 10-18 cm.
long, conical or elongate-ovoid, loosely-flowered, sometimes nodding; spikelets oblong,
7-10 mm. long, about 6 mm. broad, slightly laterally compressed, mostly 8- to IO-flowered
( the uppermost 1 or 2 flowers sometimes sterile); rachilla with a zone of abscission at
each node; glumes slightly shorter than lowermost lemmas; lemmas 9- to 11-nerved;
dissected into awned ciliate lobes almost half the length, densely pubescent along the
nerves below with especially long hairs along the nerves nearest the lateral margin. In
frequent on desert flats and in rock crevices in the Trans-Pecos, summer-fall; Tex. to
Ariz. and s. to cen. Mex.; also Andean S.A.

107. PAPPOPHORUM SCHREB. p APPUS GRASS 

Tufted perennials; culms slender, 3-10 dm. long, erect, not or rarely branched; ligule an 
irregular fringe; blades 15-30 cm. long, 3-5 mm. broad basally, the tip long-attenuate 
and involute; panicle spikelike or nearly so, 8-20 cm. long, many-flowered; spikelets not 
compressed, 4- or 5-0owered, the lower 1 or 2 ( or 3) fertile, the rest reduced to a ntdi
ment; rachilla with a zone of abscission above the glumes; lemmas 13- to 15-nerved 
-( nerves obscure in the body of the lemma), dissected more than half the length into 
numerous awns, pubescent near the base. 

About 1 species in North America and South America. 

1. Body of spikelets ( not induding awns) 3-4 mm. long, about equaling the awns; fertile
florets at least 2 in number, usually 3 ........... .. 1. P. bicolor. 

1. Body of spikelet 2-2.5 mm. long, shorter than the awns; fertile florets solitary
(rarely 2) per spikelet ....... ................. 2. P. mucronulatum. 

I. Pappophorum bicolor Fourn. Panicles rather loosely spikelike, with some branches
1-3 cm. long and sometimes not strictly appressed; pedicels 1-5 mm. long; spikelets with 
2 or 3 fertile flowers, relatively large, usually pinkish-purple in the distal half. Brush
covered Rio Grande Plains, Edwards Plateau and streamsides ancl wastes in s.e. part of 
the Trans-Pecos, spring-summer; Tam. to Dgo., n. to Ariz. and Tex. 

2. Pappophorum mucronulatum Nees. Panicles strict; pedicels 1 mm. long or less;
spikelets with 1 fertile floret ( rarely 2), small, whitish or huffy-white. Rio Grande Plains 
and Trans-Pecos, infrequent, spring-fall; Tam., S.L.P., to Dgo. and Son., n. to Ariz. and 
Tex.; s. Braz. to Arg. 

108. ENNEAPOGON BEAUV.

A genus of about 30 species in warm regions. 

I. Enneapogon Desvauxii Beauv. SPIKE PAPPUS GRASS. Tufted perennial (but flowering
first year); cuhns numerous from the base, 15-45 cm. long, 0.5-1 mm. thick, spreading 
below and geniculate, ascending terminally, sparingly branched, minutely pilose; ligule 
a minute fringe; leaves finely pilose; blades 3-12 mm. long, 1.5-2 mm. broad, mostly 
loosely involute; panicles spikelike, 2-9 cm. long, 6-10 mm. thick, grayish; spikelets of the 
panicle about 5 mm. long, with a single basal fertile floret and a rudiment of 2 sterile 
florets; rachilla with zone of abscission at base of fertile lemma; glumes equal and nearly 
equaling spikelets, cymbiform, membranous, strongly 7-nerved near the middle, minutely 
pilose; fertile lemma with 9 strong nerves extended with 9 strong plumose awns longer 



252 Gramineae (Grass Family) 

than the body; cleistogamous inflorescences of ten produced in the lower sheaths ( culms 
breaking easily at the lower nodes). Pappoplwrnm Wrightii Wal�. Desert flats and hills, 
common in the Trans-Pecos, infrequent in w. Edwards Plateau and w. Plains Country, 
summer-fall; Tex. to Ut. and s.e. to Oax.; also Peru, Bol. and Arg. 

109. HILARIA H.B.K.

Perennials, either rhizomatous or stoloniferous; culms 1-6 cm. tall; blades narrow; 
spikelet� in groups of 3, the groups nearly sessile in a spikelike terminal panicle a few 
cm. long and less than I cm. thick; spikelet groups falling as units from the axis, the
central spikelet ( next the axis) fertile and I-flowered ( occasiona1ly 2-flowered), the 2
lateral spikelets of the group staminate and 2-flowered ( occasionally 3-flowered); glumes
coriaceous, those of the 3 spikelets forming a false involucre, in some species connate
at base, more or less asymmetric, usually bearing an awn on one side from about the
middle ( representing the extension of the midnerve of the asymmetric glume); lemma
and palea hyaline, about equal in length.

A small American genus of dry areas. 
I. Glumes at summit subhyaline and fimbriate; plants rhizomatous, forming colonies

...........................................•. 1. I-I. mutica. 

I. Glumes at summit firm, not fimbriate; plants forming mats by stolons ( 2)
2 ( 1). Glumes of lateral spikelets much shorter than the florets, pale; groups of 3

spikelets mostly 5 mm. long .................... 2. H. Bclangeri. 
2. Glumes of lateral spikelets about equaling the florets, very darkly pigmented; group

of spikelets 7-8 mm. long ...................... 3. H. Swallenii. 

I. Hilaria rnutica ( Buckl.) Benth. TonosA. Rhizomes present; culms 3-6 dm. tall,
glabrous, the nodes pubescent; blades flat or somewhat involute, rather rigi<l, 2-3 mm. 
broad; spikes 4-6 cm. long; group of 3 spikelets about 7 mm. long, bearded at base; 
glumes of lateral spikelets very asymmetric, widened toward the ciliate summit, the 
nerves flabellate, not excurrent or barely so; fertile spikelet about equaling the lateral 
one, its glumes strongly keeled, cleft into few to several narrow ciliate lobes and slender 
awns; lemma exceeding the glumes, mucronate between the 2 rounded lobes. Abundant 
in alluvial Bats, w. half of Tex .. summer-fall; Tex., Okla., N.M., Ariz., Chih., Coah. 
and Dgo. 

Reports of H. Jamesii (Torr.) Benth. from Texas are apparently base<l on misdetcr
mined specimens of H. mutica, but it is not impossible that H. Jamesii, the so-called 
"galleta," may occur in the higher parts of the plains or in the Trans-Pecos; it may be 
recognized by the glumes of the lateral spikelet� narrowed toward the summit. 

2. Hilaria Belangeri ( Steu<l.) Nash. CuRLY MESQUITE. Plants in tufts, sending out
slender stolons that produce new tufts, the internodes of the stolons wiry, 5-20 cm. long; 
culms erect, slender, 1-3 cm. tall, villous at nodes; blades flat, 1-2 mm. broad, scabrous, 
more or less pilose, usually short, crowded at base, often forming a curly tuft hut some
times longer and erect; spike usually 2-3 cm. long, with mostly 4 to 8 clusters of spikelets, 
the axis flat, the internodes alternately curved, 3-5 mm. long; groups of spikelets 5-6 
mm. long; lateral spikelets attenuate at base; glumes united below, firm, scabrous, the
outer lobe broadened upward, 2- or 3-nerved, the inner much-reduced, the midnerve
of both glumes extending into short awns, the first glume smaller, the lateral nerves some
times excurrent into awns or teeth ( the glumes variable in a single spike); fertile spikelet
usually shorter than the sterile, rounded at base; glumes firm with deeply lobed thinner
upper parts, the midnerves extending into awns mostly exceeding the staminate spikelets;
lemma compressed, narrowed above, awnless. Common in the w. half of Tex. in open
plains and brushlands on calcareous soils, summer-fall; Tex., N.M., Ariz., Chih., Coah.,
N.L. and Tam.

3. Hilaria Swallcnii Cory. Resembling H. Belangeri; culms to 35 cm. tall; blades
usually 2 mm. broad, scarcely curled; spike 20-45 mm. long, with 3 to 8 clusters of spike
lets, the internodes of the flat axis 4-6 mm. long; glumes of lateral spikelets similar, 
oblong, narrowed at base, about equaling the florets, firm and strongly pigmented except 
toward the summit, the nerves often rather obscure; awns of all glumes slightly longer 
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than those of H. Belangeri; fertile spikclet about equaling the sterile one, the fertile 
floret slightly larger than that of H. Belangeri. Davis Mts. area and plains about their base, 
in Brewster, Presidio and Jeff Davis cos. in the Trans-Pecos, locally abundant, summer
fall; also Coah. 

110. TRAGUS HALL.

Annuals 1-4 dm. tall; blades fim1, flat, mostly less than 5 cm. long, 2-4 mm. broad, the 
cartilaginous margin bearing stiff white hairs or short slender teeth; spikelets borne in 
groups of 2 to 5 in "burs", with many burs arranged in an erect terminal spikelike raceme 
4-10 cm. long; spikelcts I-flowered, 2-4.5 mm. long, sessile on a very short zigzag rachis
in the bur; fir.'>t glumes small, thin or absent, appressed to the rachis; second glumes of
the 2 lower spikelets strongly convex with 3 tl1ick nen1es bearing a row of squarrose
stout 110oked prickles along each side, the 2 second glumes forming the halves of a little
bur, the upper 1 to 3 spikelet� reduced and sterile; lemma and palea thin, the lemmas
flat, the palea strongly convex.

A small Old World genus, of which 2 species are introduced in Texas. 

1. Spikclets 2-3 mm. long, the apex scarcely projecting beyond the spines, tl1e bur
nearly sessile ................................... 1. T. Berleronianu.�. 

1. Spikelcts 4-4.5 mm. long, the acuminatc apex projecting beyond the spines, the
bur pedicelled ................................ 2. T. racemosus. 

1. Tragus Berteronianus Schult. Characters as in the key. Loamy soil in disturbed dry 
soil, w. half of Tex., e. to Cameron, Kenedy, Kleberg and Travis cos., summer-fall; 
warmer parts of the world. 

2. Tragus racemosus ( L.) All. Characters as in the key. Rare and local in dry disturbed
soil near the coast, summer-fall; warmer parts of the world. 

111. ALLOLEPIS SODERSTROM & DECKER15 

A monotypic North American genus. 

l. Allolepis texana (Vasey) Soderstrom & Decker. Perennial, stoloniferous, tl1e
strongly ribbed stolons to 2 5  cm. long and 1-4 mm. broad, forming extensive colonies 
to 20 m. across; culms loosely ascending or spreading, 1-7 dm. long ( from point of root
ing to base of inflorescence); lower sheaths shorter than the internodes; blades Hat when 
dry, sometimes involute toward the tip, to 3 dm. or more long, 2.5-6 mm. broad; ligule 
short-ciliate, 0. 5-1.4 mm. long; panicle 3-23 cm. long, 1-6 cm. tl1ick, consisting of stiffiy 
appressed or ascending branches 3-6 cm. long, usually floriferous to the base, tl1e panicles 
containing as many as 70 spikelets; male and female flowers borne on separate plants; 
male spikelets ovate-lanceolate to linear, stramineous, 9-23 mm. long, 3-8 mm. broad, 
with up to 20 florets per spikelet, apparently not disarticulating; glumes broad, ovate, 
hyaline; first glume about 4-5 mm. long, !-nerved; second glume about 1 mm. longer 
than the first, 1- ( to 3-) nerved; lemmas of lower florets 5-5.5 mm. long, strongly 3-
nerved; palea equal to or a little longer than the lemma, linear; fema'le spikclets ovate
lanceolate, terete or only slightly compressed, stramineous, 1-2 cm. long, 2.5-3 mm. broad, 
with up to 8 or 9 closely imbricate florets, apparently not disarticulating; glumes broadly 
ovate, coriaceous with broad scarious margins; first glume a little shorter and narrower 
than the second, about 7-9 mm. long, strongly !-nerved ( up to 4 or 5 additional faint 
nerves may be present); second glume 3-nerved, with an additional 1 or 2 pairs of faint 
nerves sometimes present; lemmas of the lower florets 7.5-10 mm. long, strongly 3-nerved, 
broadly ovate, coriaceous with irregular scarious margins; pale..1 a little shorter than the 
lemma, narrow above and strongly bowed out below, the margins overlapping. Poa 
texana Vasey. Local in alluvial soil in the Trans-Pecos at elev. of 3,000- 5,000 ft., summer
fall; Tex., Chih., Coah. and Dgo. 

,; Adapted from Thomas R. Soderstrom and Hemy F. Decker in Madroiio 18: 33-39. 
1965. 
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112. DISTICHLIS RAF.16 

A small American genus of perhaps 3 or 4 species. 
I. Distichlis spicata ( L.} Greene. SALTGRASS, Perennial, rarely more than 3 dm.

tall, forming tight colonies in saline mud by means of very tough slender whitish 
scaly rhizomes; culms erect, 1-3 ( -5} dm. tall, tough and wiry; leaves usually noticeably 
2-ranked, narrow ( 1-3 mm. broad}, usually mostly involute, tough, pungent, only 2-6
(-10} cm. long, ascending; male and female flowers on separate plants; spikelets rather
similar on both kinds of plants, in tem1inal erect spikes or spikelike racemes; pistillate
racemes often shorter than staminate ( the staminate ones often overtopping the foliage);
spikelets 5- to 15-flowerecl, usually 6-10 mm. long; rachilla of the pistillate spikelets
clisarticulating above the glumes and between the florets; glumes unequal, broad, acute,
keeled, 3- to 7-nerved, the lateral nerves sometimes faint; lemmas closely irnbricate, firm,
the coriaceous pistillate ones acute or subacute and 3-6 mm. long, the pistillate ones
more coriaceous and more closely imbricate than the staminate, with 9 to 11 mostly
faint nerves; palea as long as the lemma or shorter, the margins bowed out near the
base, rather soft, narrow, the keels narrowly winged, the pistillate lemmas coriaceous and
enclosing the grain which is brown.

Represented with us by two varieties as follows: 
Var. spicata. Cuhns 1-6 dm. tall, slender, erect; blades erect, to 15 cm. long, 10-25 

mm. apart on the culm, equaling or exceeding the pistillate spikes and rarely exceeded
by the staminate spikes; pistillate spikes pale green, 1-6 cm. long, of 8 to 36 congested
spikelets that are 5- to 9-flowered, up to but not exceeding 1 cm. long, 4 mm. broad;
first glume 3 mm. Jong; second glume 4 mm. long; lemmas 6- to IO-nerved, 3.5-4 mm.
long, closely imbricate; palea keels minutely evenly serrate, the 4 nerves often excurrent;
grain about 2 mm. long, somewhat truncate at the tip; staminate spikes pale green, 1-6
cm. long, of 6 to 30 congested spikelets that are 7- to IO-flowered, about 1 cm. long,
4 mm. broad; first glume to 3 mm. long; second glume to 4 mm. long; lemmas 6- to 10-
nerved, 3 mm. long; palea 2-keeled but otherwise nerveless, about 3 mm. long. Salt
marshes near the coast, very abundant, rare in salt marshy areas inland in e. Tex.,
summer-fall; Can. to Mex. along the coast; also W.I.

Var. stricta (Torr.} Beetle. Culms 10-35 cm. tall, erect or rarely decurnbent; blades 
to 2 dm. long, the upper equaling or exceeding the pistillate spikes but exceeded by the 
staminate ones; pistillate spike green drying sh·amineous-brown, 2-7 cm. long, of 5 to 40 
approximate spikelets that are 5- to 20-flowered, 5-20 mm. long and 4-7 mm. broad, the 
mature florets often strongly reflexed, usually not closely imbricate; first glume 2-3 mm. 
long; second glume 3-4 mm. long; lemma 2.5-6 mm. long, firm, with a broad hyaline 
margin; palea 3-5 mm. long, the keels conspicuously serrate to the base, often dentate, 
narrowed or winged at base, occasionally with a few long hairs on back; grain 2-5 mm. 
long, sometimes slenderly tapered to a single beak, sometimes truncate with a double 
beak; staminate spike green or rarely purplish, drying stramineous-brown, 2-5 cm. long, 
of 5 to 25 approximate spikelets that are 5- to 20-flowered, 5-20 mm. long and 4-7 
mm. broad, closely imbricate; first glume 2-3 mm. long; second glume 3-4 mm. long;
lemmas 5-6 mm. long, fim1, equalled by the palea; palea 5-6 mm. long, the keels con
spicuomly serrate to the base, infrequently dentate, rarely broadly winged, usually with
at least one prominent marginal vein. D. stricta (Torr.) Rydb. Locally abundant in alka
line or alkaline-saline areas of w. half of Tex., summer-fall; w. U.S. e. to the Dakotas,
Neb., Kan., Okla., Tex., Coah. and Chih.

113. MONANTHOCHLO:I!: ENGELM.

A monotypic North American genus. 
1. Monanthochloe littoralis Engelm. Perennial forming extensive mats by rhizomes

and/or stolons; flowering culms ascending, 5-25 cm. long; branches of 2 size-classes; 
few-noded elongate culms with leaves 10-15 cm. long, bearing in the axils many-noded 
short shoots with crowded leaves 5-10 mm. long; sheaths and blades extremely short, 

"In part adapted from Alan A. Beetle in Bull. Torrey Club 70: 638-650. 1943. 
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very firm, indurate-wiry, folded-falcate, grayish-green; male and female flowers on sepa
rate plants; panicles reduced to solitary 3- to 5-flowered spikelets, appearing terminal and 
embedded in the masses of leaves of the short shoots, difficult to find; glumes apparently 
absent; lemmas coriaceous or in the pistillate spikelet like the leaves; upper florets rudi
mentary; rachilla of pistillate floret tardily abscising at the lower part of the nodes. 
Locally abundant in poorly drained brackish or saline flats or cayos near the coast, s.e. 
Tex. and Rio Grande Plains, also in Gonzales Co., spring; Fla. to Cuba; Tex. to Tam. 
and Coah.; Calif. to Baja Calif., Son. and Sin. 

114. V ASEYOCHLOA HrTCHC. TEXAS GRASS 

A monotypic genus. 
1. Vaseyochloa multinervosa (Vasey) Hitchc. Perennial with slender fragile short

rhizomes and occasionally short fragile stolons ( these often with cleistogenes in the lower 
sheaths); culms 4-11 dm. long, erect; lower sheaths obscurely keeled; blades 2-6 mm. 
broad, Hat or mostly involute on drying; panicle 8-35 cm. long, with few long remote 
few-flowered branches ( these at first ascending, later widely spreading); spikelets re
mote, on very short pedicels, appressed to the branches to slightly drooping, scarcely at 
all compressed, 8- to 12-flowered, all the florets perfect but in the uppermost the pistil 
often abortive; rachilla abscising at the nodes; glumes shorter than first lemma, several
nerved; lemmas 7- to 9-nerved, about 6 mm. long, the 6 to 8 lateral nerves ending well 
within the distal margin, the midnerve attaining it but not excurrent; palea splitting at 
maturity by the widening of the large dark grain. Frequent in shady woods on loose 
sandy soil, Rio Grande Plains, rare in s. part of s.e. Tex., spring-fall; endemic. 

115. ARISTIDA L. THREE-AWN GRASS 

Spikelets I-flowered and relatively large; glumes membranous, linear-lanceolate, often 
acute or acuminate; zone of abscission between the glumes and lemma; lemma indurate, 
linear, the back rounded and completely enclosing the palea and sex organs, basally with 
a sharp callus and apically narrowed and bearing 3 awns ( the two lateral ones reduced 
to minute points in some species); the lemma and its appendages and enclosures con
stitute the "fruit." 

The genus comprises about 330 species in the wam1er urnally arid parts of the world. 
In our flora it has the reputation of great taxonomic difficulty. The 26 "species " here in
cluded could easily be condensed to 20 or fewer if the segregate forms were reduced 
to synonymy. For the most part only mature material wlth fully expanded panicles and 
dry fruits can be detennined with confidence. 

Three-awn grasses are considered comparatively poor as forage, but they arc of im
portance, especially in the spring and where the more desirable grasses have been removed 
by the usually abusive practices of overgrazing. The basal, sharp calluses of the fruits 
are troublesome to stock in summer and fall. 

1. Apical portion of lemma with 3 awns attached to it separating from the rest of the
lemma at maturity ............................ 1. A. desmantha.

1. Awn(s) persisting at the top of the lemma (2)
2( 1). Panicle much-branched, the ascending or spreading several-flowered branches

3-15 cm. long, straight and basally naked; blades membranous, straight for nearly
the entire length, the lower parts usually flat, the upper involute; plants peren
nials ( 3)

2. Panicle narrow, if branched then the branches short, densely-flowered, curved or
appressed, or if the branches somewhat spreading then the leaves closely involute, 
short and curved ( 7) 

3 ( 2). Panicle branches mostly 2-4 cm. long, spreading at right angles; culms erect, 
mostly less tl1an 3 dm. tall, slender, at maturity usually breaking beneath the 
panicle; basal flat part of the blades less than 2 mm. broad ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22. A. barbata.



M6 Gramineae (Grass Family) 

3. Panicle branchC"s usually ascending or clrooping, 3-15 cm. long; culms usually de-
cumbent, stouter; basal flat part of blades several mmi broad ( 4) 

4 ( 3). All 3 awns about equal in length ( 5) 
4. Lateral awns minute ( 6)

5( 4). Narrow part of lemma just below awns twisted 1 to 3 turns ............... . 
. . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . 2.3. A. divaricata. 

5. Lemma just below awns not or only slightly twisted .. 24. A. hanmlosa.

6 ( 4). Narrow part of lemma just below awns twisted 1 to 3 turns ............... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26. A. Orcuttia11a. 

G. Lemma just below awns not or only slightly twisted .. 25. A.. ternipes.

7 ( 2). First glume usually less tl1an two thirds as long as the second ( almost as long
in some plants of A. glauca); blades usually closely involute even to the base 
( except some specimens of A. purpurea and A. Roemeriana), falcately curved 
outward and mostly less than 15 cm. long; strong perennials ( 8) 

7. First glume about three fourths or four fifths as long as second ( except about two
thirds in A. adscensionis and A. longespica); lower parts of blades flat, the upper 
parts usually somewhat involute and either straight or becoming irregularly curly 
when dry; perennials or annuals ( 15) 

8(7). Panicles with few straightish ascending branches 2-5 cm. long, diverging at angles 
of 15° -55°; blades closely involute the entire length ( 9)

8. Panicle branches closely appressed or else slender and distinctly curved and flexed
(10) 

9 ( 8). Spikelets spreading from the branches of the panicle ...................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21. A. dissita. 

9. Spikelets appressed to the branches of the panicle .... 20. A. pa11sa. 

10( 8). Branches of the panicle short, slender, weak, at least some of them at maturity 
reflexed or arched ( 11 ) 

10. Branches of the panicle ( if any) straight and appressed, the panicle thus nearly
spikelike ( 12) 

11( 10). Lemma about 10-13 mm. long; awns 2-5 cm. long; plants mostly 30-100 cm. tall 
............................................. 18. A. purpurea. 

11. Lemma usually less than 10 mm. long; awns usually 1-2 cm. long; plants mostly 12-50
cm. tall ..................................... 19. A. Roemeriana. 

12( 10). Awns longer than 4 cm.; plants 15-35 cm. tall; culms leafiest at tl1e base but 
some leaves attached at the middle of the plant or higher .................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17. A. longiseta. 

12. Awns shorter, usually less than 4 cm. long ( 13)

13(12). Plants only 10-35 cm. tall; leaves short and very curly, forming a compact tuft
at the very ba�e, scarcely attaining a third the height of the plant ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16. A. Fe11dleric111a. 

13. Plant mostly 20-100 cm. tall; lower halves of the culms leafy; awns only 15-30 mm.
long (14) 

14( 13). Plants mostly 30-100 cm. tall; lemma just below the awns slightly or not at all 
twisted ...................................... 14. A. Wriglitii. 

14. Plants mostly 12-50 cm. tall; lemma just below the awns twisted I to 3 turns
............................................. 15. A. glauca. 

15(7). Strong perennials; culms basally at least 1 mm. thick and mo�tly 6-12 elm. long, 
erect, usually simple above the base; usually some of the lowest flat blades of the 
spring more than 2 dm. long, drying and persisting in the fall as irregular brown 
curls like wood shavings ( 16) 

15. Annuals; culms basally about 0.4-0.5 mm. thick and mostly less than 6 dm. tall ( to
1.1 mm. thick and 10 dm. tall in A. intermedia), often weak and sprawling basally 
and in the lower half repeatedly branched; usually the flat blades shorter than 
2 dm. and not curly (20) 
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16( 15). Lemma more or less narrowed and twisted just below the awns; plants of moun-
tains of Trans-Pecos Tc�as ..................... 13. A. arizonica. 

16. Lemma not remarkably twisted; planl� of sandy soils of eastern Texas ( 17)
17 ( 16). Lemma 7-10 mm. long to the base of the awns ( 18)
17. Lemma 4 -7 mm. long to the base of the awns ( 19 )
l 8 ( 17). Sheaths woolly ............................. 12. A. la nos a. 
18. Sheaths essentially glabrous ....................... 11. A. a-/finis. 

19 (17). Awns all about equally divergent .............. 9. A. purpurascens. 
19. Central awn more deflexed than the lateral ones ...... 10. A. virgata. 

20 (15). Lemma below the awns 16-28 mm. long ( 21) 
20. Lemma shorter than 15 mm. ( 22)
21(20 ). Awns 3-7 cm. long, about equal, the central one with a simple flex basally,

otherwise straight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. A. oligantha. 
21. Central awn about 2 cm. long, with a semicircular bend or part of a coil basally;

lateral awns only 1-5 mm. long . . . . . . . . . . . . . . . . . 4. A. ramosissima. 

22(20 ). Lateral awns 10 -30 mm. long, nearly or quite as long as central one, none of the 
awns remarkably reflexed ( 23) 

22. Lateral awns 0.5-9 mm. long, distinctly shorter than the central one which is remark
ably bent basa1ly ( 24 ) 

23(22). Panicles mostly less than 15 cm. long, densely flowered owing to the presence of 
4 to 20 spikelets on each branch; plants of western and southern Texas ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. A. adscensionis . . . . . .  . 

23. Panicles mostly more than 15 cm. Jong, narrow and spikelike, each branch with
only 1 to 5 spikelets; plants of sandy mils of the Coastal Plains .............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. A. intermedia. 

24 ( 22). Central awn not basally coiled . . . . . . . . . . . . . . . . 7. A. longespica. 
24. Central awn basally coiled ( 25)
25(24 ). Lateral awns half to two thirds as Jong as the central one ................. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. A. basiramea. 
25. Lateral awns 0.5-3 mm. long, less than half as long as the central one .......... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. A. dicliotoma. 

1. Aristicla desmantha Trin. & Rupr. Erect annual; culms sparingly branched, 5-10
dm. long, 2-3 mm. thick, often purplish basally; lower sheaths thinly woolly; blades 
mostly 2-3 dm. long, flattish basally, involute above; panicles 1-2 dm. long, with ascend
ing somewhat flexuous few -flowered flabellate branches; glumes about equal, 12-20 mm. 
long, apically filiform; lemma 9-10 mm. long to base of awns; awns about equal, slightly 
contorted basally, divergent, about 25 mm. long. Sanely soils, openings in oak woods, 
e. Tex. and n. Rio Grande Plains, June-Oct.; reported to occur also in Neb. ancl Ill.;
otherwise restricted to Tex.

2. Aristida adscensionis L. Six-WEEKS THREE-AWN. Annual, much-branched at base
and less profusely above; culms 1-8 dm. long, 0.5-1 mm. thick, erect or usually sprawling, 
often purplish basally; blades 4 -15 cm. long, flat in basal half, involute above; panicles 
narrow and rather dense, 6-15 cm. long; first glume 4 -7 mm. long; second glume 7-10 
mm. long; lemma 6-9 mm. long to base of awns; awns 10-15 mm. long, flattened basally,
about equal ( one rare form has the lateral awns much -reduced ). Dry soil, especially as
weed along roads and other disturbed areas, common in the Trans-Pecos, scarce on
Edwards Plateau, Rio Grande Plains and Plains Country, summer-fall ( occasionalJy
spring along the Rio Grande ); widespread weed in the warmer drier parts of the world.

3. Aristida oligantha :Michx. PHAIRIE THREE-AWN. Annual, much-branched through
out; culms mostly 3-6 dm. tall, 1-1.5 mm. thick, often purplish basally, erect or ascending; 
leaves at base of plants with blades 15-30 cm. long and 1-2 mm. broad at the flat basal 
part; cauline blades 3-15 cm. long, only about 1 mm. broad basally; panicle very open 
and amorphous; spikelets solitary on the branchlets; glumes apically filiform, 2-5 cm. 
long; lemmas 18-28 mm. long to base of awns; awns 3-7 cm. long, about equal, simply 



258 Gramineae (Grass Family) 

bent at the base. ?-.fostly sandy and calcareous sandy soil, open ground, throughout the 
e. half of Tex., less common w. to e. Edwards Plateau and e. Plains Country, June-Oct.;
throughout e. U.S. w. to Tex. and S.D.; also Ariz., Calif. and Ore.

4. Aristida ramosissima Gray. Annual, much-branched; culms 3-5 dm. tall; flat part
of cauline blades about 1 mm. broad; panicle narrow and short; first glume about 15 mm. 
long; second glume about 2 cm. long; lemma about 25 mm. long; central awn 15-20 mm. 
long, spreading, with a semicircular bend or part of a coil basally; lateral awns only 
1-5 mm. long. Reported to occur in Tex.; otherwise occurring from Ia. s. to Okla., Ark.
and La., e. to Ky. and Tenn.

5. Aristida dichotoma Michx. Annual, branched at base and above; culms mostly 2-4
dm. long, 0.5 mm. thick, ascending or erect; blades of basal leaves 8-10 cm. long, those 
of cauline leaves 2-5 cm. long, the basal flat portion of both kinds 0.5-1 mm. broad; 
panicle spikelike, 5-10 cm. long, few-flowered; glumes 6-9 mm. long, nearly equal; lemma 
5-6 mm. long to base of awn; central awn 5-8 mm. long, basally coiled 2 or 3 turns and 
tlcflexed; lateral awns 0.5-3 mm. long. Sanely soils, e. Tex., apparently rare, Sept.-Oct.; 
throughout e. U.S. ( See remark under the next �pecies.) 

6. Aristida basiramea Vasey. Annual, similar to A. dichotoma but the second glume
9-11 mm. long, a little longer than the first, central awn 9-15 mm. long and lateral awns
2-1 mm. long. Incl. var. Curtissii (Gray) Shinners, A. Curtissii (Gray) Nash. Sanely
open ground, n.-cen. Tex. ( Dallas and Red River cos.), apparently rare, Aug.-Oct.; Va.
and Me., w. to \Vyo. and Colo., s. to Okla. and Tex. Probably just a form of A. dichotoma.

7. Aristida longespica Poir. Annual, branched at base and less profusely so above;
culms 3-6 elm. long, 0.3-0.8 mm. tl1ick, erect or decumbent at base and geniculate at 
lower nodes; basal blades 5-12 cm. long, the cauline ones 2-5 cm. long, the basal 
Hat portion of both kincls 0.5-1 mm. broad; panicle spikelike, 5-18 cm. long, few
flowerecl; glumes 3-6 mm. long, nearly equal or occasionally the first only two 
thirds as long as the second; lemma 4-6 mm. long to base of awns; central awn 
basally markedly deflexecl but not twisted nor coiled, 5-13 mm. long; lateral awns 0.5-9 
mm. long, up to five eighths as long as the central one and not or only slightly cleflexecl.
Incl. var. geniculata (Raf.) Fern. Sandy open ground, e. and s.e. Tex., frequent, Aug.
Oct.; nearly throughout e. U.S., w. to Kan., Okla. and Tex.

Toward the coast and the Rio Grande Plains passing into A. intermedia, the intermedi
ate plants more robust, with longer panicles, with central awns longer and not deflexed 
and the laterals proportionately longer. 

8. Aristida intcrmcdia Scribn. & Ball. Annual but becoming hard and knotty basally
late in the fall and resembling a perennial, much-branched at the base and in the lower 
half; culms 3-10 dm. long, 0.9-1.2 mm. thick, erect, often decumbent basaUy and genicu
latc at the lower nodes; blades ( even cauline ones) 5-20 cm. long, the basal flat part 
1.5-2 mm. broad; panicle spikelike, 10-21 cm. long; first glume 5-7 mm. long; second 
glume 6-9 mm. long, very narrow; lemma 7-9 mm. long to base of awns; central awn 
20-37 mm. long, the laterals 15-30 mm. Loose sandy ground, Rio Grande Plains and
s.c. Tex., Aug.-Nov.; from the Gulf Coa;;tal States; also Ga., Ark., Okla. and Kan.

This describes the common robust plant of the Rio Grande Plains and may not apply
to the true A. intermedia, which is one of the numerous forms intermediate between the 
plant described here and A. longespica. 

9. Aristida purpurasccns Poir. AnROWFEATHER THREE-AWN. Perennial, tufted, very
sparingly branched near the base, the herbage green or often purplish-glaucous; culms 
,trictly erect, mostly 5-10 dm. tall, 1-2 mm. tl1ick; basal blades 2-3 dm. long, the basal 
flat part 2-3 mm. broad, the cauline leaves shorter and somewhat narrower; blades often 
remaining flat in the lower part and persisting after drying in the form of brown ribbons 
curling at the lower half of the tuft; panicles 16-30 cm. long, spikelike; glumes 5-10 mm. 
long, nearly equal; lemma 4-7 mm. long to base of awns; awns nearly equal, not markedly 
deflexed basally, 15-30 mm. long. Sandy woods and openings, n.-cen., e. and s.e. Tex., 
Aug.-Oct.; e. U.S. w. to Kan., Okla. and Tex. (See remarks under A. virgata.) 

10. Aristidn virgatn Trin. Similar to A. p11rpurascens but the central awn markedly
more deflexed than the laterals. Sandy prairies and openings in sandy woods, e. and s.e. 
Tex., Aug.-Oct.; Coastal States, N.J. to Tex. 

The measurements of the spikelets are those of A. purpurascens, of which this is 
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probably only a form. The characters of the awn are those of the next 2 species. A. af/inis 
and A. lanosa. 

11. Aristida affinis (Schult.) Kunth. Perennial, tufted from hard bases; culms 7-15
dm. tall, 1.1-2.3 mm. thick, strictly erect; basal blades 2-4 dm. long, the cauline ones a 
little shorter, the flat basal portion 2-4 mm. broad; leaves often remaining partly flat 
and persisting after drying in the fall in the form of brown ribbons; panicles 16-30 ( -50) 
cm. long, narrow, somewhat branched, the branches mostly appressed; glumes 9-14 mm.
long; lemma 7-10 mm. long to base of awn; central awn 15-30 mm. long and deflexed,
the laterals less deflexed and shorter. Loose sandy soil, openings in forests, e. and s.e.
Tex., uncommon, Sept.-Oct.; Coastal States, N.C. to Tex.

Probably only a glabrous form of A. lanosa. 
12. Aristida lanosa Ell. Perennial, like A. affinis but the sheaths woolly. Same habi

tats, dates and range in Tex.; Coastal States, N.J. to Tex.; also Mo., Ark., Okla. and W.Va. 
13. Aristida arizonica Vasey. Perennial, tufted at the base; culms erect, 3-12 dm. tall,

1-2 mm. thick, not or rarely branched; basal blades 15-30 cm. long, the cauline ones
shorter, the flat basal portions 1.2-3 mm. broad, persisting after drying as irregular brown
curls; panicles 10-25 cm. long, rather spikelike; glumes nearly equal, 10-15 mm. long;
lemma 13-16 mm. long to base of awns, the upper narrow portion twisted 1 to 3 turns;
awns about equal, not markedly deflexed, 10-25 mm. long. Rocky slopes at alt. of 4,500
ft. or more in the Trans-Pecos, apparently rare (known from Culberson, Jeff Davis and
Brewster cos.), Aug.-Sept.; Colo. and Ariz. s. to Son., Chih. and Tex.

14. Aristida Wrightii Nash. Tufted perennial; culms erect, rarely branched, 3-8 dm.
tall; blades 3-15 cm. long, involute, curved; panicles 12-25 cm. long, narrow, generally 
spikelike or with the short branches divergent from the axis at angles of 5°-20°; first
glume about half to two thirds as long as the second; second glume 11-14 mm. Jong; 
lemma about as long as second glume or 1-1.5 mm. longer, stout just below the awns, 
0.2-0.5 mm. thick, straight or twisted up to 200°; awns 11-28 mm. long, about equal and
equally divergent. Rocky usually limestone slopes, Trans-Pecos ( abundant locally) and 
Plains Country, e. to n.-cen. Tex. and n. part of Rio Grande Plains, May-Dec.; Okla. to 
Ut. and s. to cen. Mex. Passing into A. purpurea and probably not distinct from A. glauca. 

15. Aristida glauca (Nees) Walp. Tufted perennial; culms erect, sparingly branched,
2-6 dm. long; blades 3-15 cm. long, involute, arched, mostly crowded at the base of the
plant; panides 10-25 mm. long, very narrow, spikelike; first glume half to three fourths
as long as the second; second glume 8-12 mm. long; lemma about 1-3 mm. longer than
the second glume, just below the awns 0.1-0.2 mm. thick and twisted 1 to 3 turns; central
awn 8-25 mm. long, the laterals usually equally long but in one rare form reduced to
1-2 mm. in length. Rocky usually limey slopes, Trans-Pecos ( abundant locally) and
Plains Country, c. to n.-cen. Tex. and n. Rio Grande Plains, May-Dec.; Okla. to s. Calif.
and s. to Pue. Passing freely into several other species.

16. Aristida Fendleriana Steud. Tufted perennial; culms erect, essentially unbranched,
1-3 dm. long; blades 4-10 cm. long, essentially confined to the very base of the plant,
those of the culms very few and reduced, involute, strongly curly; panicle 5-10 cm. long,
few-flowered, lax, loosely spikelike or with short flexuous branches; first glume half to
two thirds as long as second; second glume about I cm. long; lemma 1-2 mm. longer than
the second glume, just below the awns narrowed and straight or twisted as much as one
tum ( 360° ) ; awns 2-3 cm. long, equal and equally divergent. Rocky limey slopes, Plains
Country and n.-cen. Tex., rare, spring-summer; N.D., Mont. and Nev. s. to Mex. Passing
into the next and other species.

11. Aristida longiseta Steucl. Tufted perennial; culms erect, essentially unbranched,
15-35 cm. long; blades 4-10 cm. long, mostly aggregated toward the base of the plant,
involute, arcuate; panicle 5-11 cm. long, lax and few-flowered, loosely spikelike or
usually with short flexuous branchlets; first glume about half as long as the second;
second glume 15-22 mm. long; lemma a little shorter than the second glume; awns 4-9
cm. long, equal and equally divergent. Rocky or sandy slopes, Trans-Pecos and Plains
Country e. to n.-cen. Tex. and Rio Grande Plains, abundant locally, spring-fall; Ia. and
N.D., w. to Wash. and s. to Mex.

18. Aristida purpurea Nutt. PURPLE THREE-AWN. Tufted perennial; culms erect, usually
branched and leafy, 3-8 dm. tall; blades 3-17 cm. long, involute and arched or less com-
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monly flat and 1-2.5 mm. broad; panicles 10-25 cm. long, lax, the axis straight or 
commonly weak and nodding, the lower parts of some of the branchlets naked, capillary, 
reflexed and curved; first glume about half as long as second glume; second glume 10-15 
mm. long; lemma about as long as second glume; awns 24-56 mm. long, about equal and
equally divergent. Loamy or rock soils, open ground, throughout w. Tex. e. to w. parts
of e. Tex., locally abundant, spring-fall; Ut., Colo. and Kan. s. to n. Mex.

19. Aristida Roemeriana Scheele. Tufted perennial; culms erect, usually much
branched and leafy, 15-60 cm. long; blades 3-10 cm. long, usually involute and curved 
but occasionally flat, nearly straight, about 1 mm. broad; panicle 5-20 cm. long, fairly 
narrow but not spikelike, lax, the axis weak and often nodding, the lower parts of some 
of the branchlets naked, capillary, reflexed and curved; first glume about half as long 
as the second; second glume 8-10 mm. long; lemma about as long as second glume; awns 
19-31 mm. long, about equal and equally divergent. Loamy soils, prairies and brushlands,
abundant in Rio Grande Plains and infrequent n. to n.-cen. Tex. and the Plains Country,
and w. to the Trans-Pecos, spring-fall; also N.M. and n.e. Mex.

20. Aristida pansn Woot. & Standl. Tufted perennial; culms erect, sparingly branched,
leafy, 25-55 cm. long; blades 4-13 cm. long, involute, arched; panicle 12-20 cm. long, 
open, few-flowered, much-branched, the brand1es 3-6 cm. long, diverging at angles of 
10 ° -40° , stiffiy ascending, naked in the lower part, the few spikelets appressecl to the 
branchlets or diverging from them at angles of 10° -20° ; first glume about two thirds as 
long as the second; second glume 8-12 mm. long; lemma about as long as the second 
glume, just below the awns straight or twisted as much as one full turn ( 360° ); awns 
10-26 mm. long, about equal and equally divergent. Rocky usually limestone dry slopes
and flats in the Trans-Pecos and w. Edwards Plateau, infrequent, spring-fall; Tex., N.M.
and Ariz. s. to n. Mex.

21. Aristida dissita I. M. Johnst. Tufted perennial; culms erect, essentially unbranched,
leafy, 20-45 cm. long; blades 4-15 cm. long, involute, arched; panicle 1-2 elm. long, open, 
few-flowered, much-brandhed, the main axis straight, the branches 1-5 cm. long, diverg
ing at angles of 20°-90°, naked in the lower part, the few spikelets diverging at angles 
of 20°-100°; first glume usually at least three fourths as long as second; second glume 
7-10 mm. long, usually dark purple; lemma 1-2 mm. longer than the second glume,
usually twisted 1 or 2 turns just below the awns; awns 5-15 mm. long, about equal and
equally divergent. Rocky usually limestone dry slopes and flats in the Trans-Pecos, infre
quent, summer-fall; also N.M. to n. Mex.

Perhaps not distinct from A. pansa; passing into A. barbata.
22. Aristida barbnta Fourn. Densely tufted perennial; culms numerous, erect, spar

ingly or not branched, 14-32 cm. long; lower blades very numerous, slender, involute, 
nearly straight, densely clustered at base of plant, 5-12 cm. long; blades of midculm few, 
2-10 cm. long, straight, usually at least some of them basally flat, 0.7-1.5 mm. broad;
panicles 6-15 cm. long, very cliff use, the main axis curved or sinuous and very slender,
the branches 2-7 cm. long, at least some of them diverging at right angles, often curved
in some segments, the spikelets attached at remote points along the branches and <li
vering from them at angles of 20° -45 °; first glume nearly as long as second; second glume
9-12 mm. long; lemma 0-2 mm. longer than second glume, just below the awns very
slender and twisted 1 to 3 turns; awns 12-22 mm. long, about equal and equally di
vergent. Loamy desert flats or less commonly dry rocky slopes, abundant in the Trans
Pecos, rare in w. Plains Country, summer-fall; Tex., Ariz. and NJvl. s. to cen. 1\-fex.

23. Aristida divaricata Willd. Perennial; culms few, often decumbent, sparinrrly
branched, 3-7 dm. long; blades 3-12 cm. long, straight, the cauline blades usually basally 
flat and about 2 mm. broad, the rest involute; panicles 2-3 dm. long, very diffuse, the 
main axis essentially straight, the principal branches remote, 5-11 cm. long, !>preading 
mostly at right angles, straight except sometimes arched upward near the base, naked 
basally more than half the length, bearing short appressed secondary branches distally; 
spikelets mostly appressed, congested at the ends of the branches; glumes 10-12 mm. 
long; lemma 10-13 mm. long to base of awns, just below the awns about 0.2 mm. thick 
and twisted 1 to 4 turns; awns 7-17 mm. long. Grasslands and scrub on slopes at elev. 
greater than 4,000 ft., Trans-Pecos mts., infrequent, also recently reported to occur in 
the Plains Country ( Castro and Parmer cos.), summer-fall; Kan. to Calif. and s.e. to Guat. 
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24. Aristida hamulosa Henr. Perennial; culms few, often decumbent, sparingly
branched, 5-7 dm. long or more; blades 5-30 cm. long, straight, the cauline blades usually 
basally flat and about 3 mm. broad, the rest involute; panicles 25-40 cm. long, very 
diffuse, the main axis essentially straight, the principal branches remote, 6-18 cm. long, 
spreading mostly at right angles, straight except sometimes arched upward near the base, 
naked basally half the length, branched distally, the branches appressed or diverging at 
angles of 10°-30°; glumes 11-15 mm. long; lemma 11-15 mm. long to base of awns, just 
below the awns about 0.3 mm. thick and not or only very slightly twisted; awns 10-23 
mm. long. Grasslands and scmb on slopes at elev. greater than 4,000 ft., Trans-Pecos mts.,
infrequent, summer-fall; Tex. and N.M. to Calif. and s. to Guat.

Perhaps only a form of A divaricata, but averaging larger in all measurements, and 
the lemma not twisted. 

25. Aristida temipcs Cav. SPIDER GRASS. Perennial; culms few, erect or often weak
aiid sprawling, sparingly branched, 25-100 cm. long; blades 8-40 cm. long, straight, the 
cauline blades usually basally flat and 2-4 mm. broad, the rest involute; panicle 15-40 
cm. long, very diffuse, the main axis essentially straight, the principal branches remote,
5-15 cm. long, spreading mostly at right angles, straight except arched upward near the
base, naked basally, branched distally, the branches appressed or diverging; glumes 10-14
mm. long; lemma to base of awns about as long as glumes, just below the awns about
0.3 mm. thick, not or only very slightly twisted; central awn 8-15 mm. long; lateral awns
only 1 mm. long or shorter. Incl. var. minor (Vasey) Hitchc. Grasslands and scrub on
slopes at elev. usually greater than 4,000 ft., Trans-Pecos mts., frequent, summer-fall;
Tex. and N.M. to Ariz. and s. to Nie.; S.A.; W.I.

26. Aristida Orcuttiana Vasey. BEGGARTICK THREE-AWN. Perennial; culms erect or
sprawling, sparingly branched, 25-70 cm. long; blades 6-25 cm. long, straight when fresh, 
basally usually flat and about 2 mm. broad, with a finely involute distal portion but 
often some of the lowest blades drying Hat and remaining in the fall as brown curls 
around the base of the plant; panicle 1-3 dm. long, rarely narrow, usually very diffuse, 
the main axis essentially straight, the principal branches very few and remote, 2-15 
cm. long, mostly spreading at right angles basally then curved upward, naked basally;
spikelets appressed to the branches and branchlets; glumes 8-11 mm. long; lemma to
base of awns 11-15 mm. long, just below the awns 0.1-0.2 mm. thick and twisted 2 to 5
turns; central awn 5-10 mm. long or rarely longer, set at a marked angle of 20°-80° 

from apex of lemma; lateral awns about 0.5 mm. long. Grasslands and scrub, rocky slopes
at elev. of 4,500-6,000 ft., Trans-Pecos mts., rare, summer-fall; Tex. to s. Calif. and 
s. to n. Mex.

FAM. 27. CYPERACEAE Juss. SEDGE FAMil..Y 

Herbs with tristichous leaves and often triangular stems; blades often long and linear 
or gradua11y tapered; inflorescences diverse; florets often borne grouped into spikelets, 
each floret subtended by a single abaxial scale ( apparently 2 scales in Hemicarpha; 
pistillate flower surrounded by a sac in Carex); perianth either of bristles or plumes or 
more elaborate structures or absent; fruit an achene. 

About 4000 species in 90 genera of world-wide distribution. 

I. The unit of tl1e infructescence ( i.e., t:he object bearing one seed and which falls from
the plant at maturity) comprising not only an achene and usually a portion of the 
style but also a thin bag surrounding those structures; monoecious or dioecious . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15. Carex, p. 316. 

1. The unit of the infructescence merely an achene with or without attached stylar or
other floral tissue, but never surrounded by a sac ( 2) 

2( 1 ). Perianth of 3 stalked scalelike or paddlelike structures, often thickened at ma-
turity, with or without 3 bristles in addition .. ..•..• 3. Fuirena, p. 267. 

2. Perianth of bristles or plumose structures or absent ( 3 )

3 ( 2). All or virtually all florets of each spikelet perfect ( 4)
3. In each spikelet either the florets all pistillate or all staminate or merely some of

them strictly staminate ( 11) 
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4( 3). Each achene subtended by 2 scales, the lower scale easily visible, the adaxial 
one hyaline, very inconspicuous and often split or tom by the growing achene or 
adhering to it ..........................•....• 7. Hemicarpha, p. 284. 

4. Each achene subtended only by one abaxial scale ( 5)
5( 4). Culms naked, the sheath solitary on the extreme base of the cul ms and entirely

bladeless . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. Eleocharis, p. 268. 
5. Culms not so naked, if some of the sheaths bladeless then each culm with several

of them (6) 
6 ( 5). Scales of spikelets distichous and perianth bristles present; base of style not much 

swollen but almost the entire style below the fork persistent on the achene ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. Dulichium, p. 262. 

6. Scales of spikelet distichous or spirally imbricate and perianth bristles present or
absent, but if scales distichous then bristles absent; base of style swollen or not, 
persistent or deciduous ( 7) 

7 ( 6). Swollen style base persistent on the achene as a tubercle of a color and texture 
di�tinct from those of the achenial body ( 8) 

1. Style swollen or not but not persistent on the achene ( 9)
8 ( 7). Style 3-branched; achene trigonous . . . . . . . . . . . . . 5. Bulbostylis, p. 278. 
8. Style 2-branched; achene biconvex ................. 13. Psilocarya. p. 313. 
9 ( 7). Scales of spikelets distichous on the spikelet axis ( this obscure in C. sesqui-/lorus, 

C. tenuifolius and C. breoifolills) ............... 8. Cyperus, p. 284. 
9. Scales of spikelets spiralJy arranged ( 10)

10( 9). Style base swollen . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. Fimbristylis, p. 279. 
10. Style slender, nearly uniform in diameter from the apiculus of the achene to the base

of the branches . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. Scirpus, p. 263. 
11(3). Inflorescence bracts basally white, distally green .. 11. Dichromena,p.305. 
11. Inflorescence bracts essentially unicolored, green ( 12)
12( 11). Scales of spikelets visibly distichous; spikelets agglomerated into a tight head .

. . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. Schoenus, p. 305. 
12. Scales of spikelets spirally disposed ( this obscure in Sclcria) or at least not definitely

distichous ( 13) 
13 ( 12). Style base enlarged and persistent as a tubercle of a color and texture distinct 

from those of the achenial body; perianth bristles or plumes usually present .... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12. Rhynchospora, p. 306. 

13. Style base not persistent; perianth absent ( 14)
14( 13). Achene often bony, pearly or crustaceous, supported on a disk or appearing

sculptured basally; pistilJate flowers solitary and borne in separate spikelets ... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14. Scleria, p. 313. 

14. Achene otherwise; spikelets all alike and borne in very large inflorescences ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. Cladium, p. 304. 

I. DULICHIUM: PERS.

The genus comprises only one species; confined to North America. 
1. DuJichium arundinaceum (L.) Britt. THREE-WAY SEDGE. Perennial with creeping

rhizomes 2-3 mm. thick and with internodes 2-5 cm. long; culms simple, solitary from 
the nodes of the rhizomes, 2-10 dm. long, 2-5 mm. thick, erect, with short internodes; 
lowest leaves with nearly bladeless sheaths, the upper with short stiff pointed ascending 
blades 2-10 cm. long, the upper 5 to 20 leaves functioning as bracts, each subtending a 
peduncled spike; peduncle of spike only slightly longer than the bract sheath; spike 2-6 
cm. Jong, 15-50 mm. thick, of 6 to 15 ascending to eventually spreading spikelets;
spikelets of 5 to 10 distichous scales, the axis with each internode thickened and concave
(niched) on the fertile side and with 2 narrow vertical wings at the edges of the niche;
perianth bristles 6 to 9, coarse, longer than the achene, retrorsely serrate; style branches
2; achene flattened, beaked with the long persistent style. Infrequent or rare in boggy
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places, e. Tex. ( Leon, Robertson and Wood cos.), fall; wet places and in shallow water 
over much of the lowlands of U.S., n. to Nfld., Que., Ont. and B.C., s. to the Gull 
States and Calif. 

2. SCIRPUS L. BULRUSH 

Annual or perennial herbs, usually aquatic; leaves either well-developed or the blades 
much-reduced in some species; inflorescences very variable; scales of spikelets spirally 
imbricate; each flower with only a single subtending scale; bristles present or rarely 
absent; styles 2- or 3-branched; achenes plano-convex, biconvex or trigonous, usually 
apiculate but the apex of the same texture and color as the rest of the achene ( not 
differentiated as a "tubercle"); style completely deciduous. 

About 300 species, cosmopolitan. 
1. Bracts leaflike, none appearing as a continuation of the culm ( 2)
1. The primary bract appearing as a continuation of the culm and similar to it in texture,

color and usually in transectional outline ( 6) 
2( 1 ). Spikelets in dense spherical or prolate heads 1-2 cm. thick ................. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13. S. cubensis.
2. Spikelets either solitary on their peduncles or in small fascicles or glomerules, never

in dense heads ( 3 ) 
3 ( 2). Achene 3-4 mm. long . . . . . . . . . . . . . . . . . . . . . . . . . I. S. maritimus.
3. Achene about 1 mm. long ( 4)
4( 3). Bristles very long and far-surpassing the scales . . . 4. S. cyperlnus.
4. Bristles mostly shorter than scales or if longer then never exserted from the spike

let ( 5) 
5( 4). Rhizomatous; bract� as long as or exceeding the inflorescence; each spikelet with 

20 to 40 florets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. S. atrovirens. 
5. Not distinctly rhizomatous; bracts shorter than inflorescence; each spikelet with 70 

to 200 florets ................................. 3. S. georgianus.

6( 1 ). Achene 0.8-0.9 mm. long ...................... 6. S. molestus.
6. Achene 1.3-3 mm. long ( 7)
7(6). Achene 1.3-1.5 mm. long; culms 0.3-1.8 mm. thick; tufted annuals (8)
7. Achene 1.5-3 mm. long; culms usually thicker; rhizomatous perennials ( 9)
8(7). Achene with vertical rows of minute pits ......... 5. S.koilolepis. 
8. Achene with horizontal ridges ..................... 7. S. supinus.

9(7). Culms 3-20 dm. long, often sharply triquetrous, 2- 8 mm. thick, often arcuate (10)
9. Culms 10-30 dm. long, either terete or only obscurely trigonous, 8-23 mm. thick near

base, 2-4 mm. thick just beneath the inflorescence, usually rigidly erect ( 11)

10( 9). Achene 2.5-3 mm. long; lower scales of the spikelets often much longer than the 
rest and with strong venation, bracteolelike; inflorescence a solitary spikelet or 
glomerule of 2 to 4 spikelets . . . . . . . . . . . . . . . . . . . . 8. S. americanus.

10. Achene 1.8-2.6 mm. long; lower scales of the spikelets not differentiated; inflorescence
a dense glomerule of 5 to 1 5  spikelets . . . . . . . . . . . . 9. S. Olneyi.

11 ( 9). Sheaths ( near base of culm) at margins rather regularly retrorsely fimbriate
filiferous; achene bristles 2 to 4, each bristle on each side with 1 5  to 20 reddish
brown closely spaced spreading or somewhat retrorse projections ( not barbell ate) 
............................................. 12. S. californicus.

11. Sheaths smooth or merely lacerate; achene bristles usually 4 to 6, retrorsely barbed
( each bristle on each side with 10 to 1 6  well-spaced barbs) ( 12) 

12( 11). Scales about 5 mm. long, thin-membranous, pale-brown and with conspicuous 
elongate reddish glutinous spots ( seen under a lens), the distal margin lacerate; 
achene 1.8-2.9 mm. long ....................... 10. S. acutus.

12. Scales 3-4 mm. long, firm-membranous, dark-brown, nearly smooth ( occasionally
with a few reddish gummy spots near the midveins), the distal margin nearly 
smooth to slightly lacerate ................•..... 11. S. validus. 
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I. Scirpus maritimus L. SALT-MARSH nULRllSH. Rhizomatous perennial; rhizome several
mm. thick, extensive; culms tufted along the rhizome, often with tuberlike enlargements
basally, 5-20 mm. thick above the tuber, 35-100 cm. long, erect, triquetrous; leaves
several, well-developed; bracts several, Hat, leaflike, ascending or usually spreading;
inflorescence of 3 to 15 ovoid to ovoid-cylindric erect or ascending spikelets either all
sessile or some variously sessile and others peduncled, quite variable; scales 6-10 mm.
long, almost as broad, apically mostly retuse and the midnerve prolonged into a point
1-3 mm. long; achenes obovate-apiculate, 3-4 mm. long, about 2 mm. broad, in transection
biconvex or one of the sides more convex or bifaceted than the other, ripening to a
dark-brown. The species is nearly world-wide.

We have 2 varieties: 
Var. macrostachyus Michx. Scales firm, maturing to a dark-brown; styles usually 3-

branched. S. robustus Pursh. Coastal marshes, s.e. Tex. and Rio Grande Plains, spring
summer-fall. 

Var. paludosus ( A. Nels.) Koyama. Scales thin, translucent, whitish to pallid-buff; 
styles uniformly 2-branched. S. paludosus A. Nels. Marshes, n.-cen. and Trans-Pecos 
Tex., the Plains Country, Edwards Plateau and Rio Grande Plains. 

2. Scirpus atrovircns Willd. Rhizomatous perennial; rhizome 2-6 mm. thick; culms
5-8 mm. thick basally, 8-15 dm. long, erect, somewhat trigonous in the upper portion,
leafy; bracts several, well-developed, leaflike, ascending or spreading, as long as or
exceeding the inflorescence; inflorescence complicatedly decompound, of 100 to 250 ( to
500) spilcelets in glomerules which in tum are disposed in dense compound panicles,
some of the primary branches that bear the panicles 5-14 cm. long; spikelets ovoid to
narrowly ovoid, dark-brown to fuscous, of 20 to 40 flowers; bristles almost as long as
the achene; scales 1.5-3 mm. long, ovate, acute, with a strong midrib; achene oblong,
about 1 mm. long, in transection flattened-trigonous ( the abaxial angle blunt, the others
shatp). Most of U.S. ( except Pac. States).

We have 2 varieties: 
Var. atrovirens. Scales with a minute mucro only. Rare in moist loam, e. Tex. ( Angelina 

Co.), summer; otherwise in e. U.S. and e. Can., one station in Ariz. 
Var. pallidus Britt. Scales with a strong mucro or very short awn. S. pallidus (Britt.) 

Fern. Rare in Plains Country (Panhandle), summer; otherwise in cen. and w. U.S. 
3. Scirpus georgianus Harper. Tufted perennial from thick ascending ligneous caudexcs

but not distinctly rhizomatous; cuhns 5-15 dm. long, erect ( some very shortly decumbcnt 
basally), 3-6 mm. thick just above the caudex, obscurely trigonous above, leafy; bracts 
several, leaflike but reduced in size, ascending, shorter than the inflorescence; inflorescence 
a decompound often droopy panicle, some of the longer branches 3-7 cm. long, the 50 to 
120 spikelets not in glomerules but most of them on pedicels 2-8 mm. long; spikelet� 
ovoid to usually cylindric, of 70 to 150 ( to 200} flowers at maturity; scales ovate, about 
2 mm. long, acute, brown with very strongly pronounced green or huffy midnerve; bristles 
several, about twice as long as the achenes or as long as the scales but mostly crumpled 
and entangled and never exserted from the spikelet; achene oblong, about 1 mm. long, 
in transection Battened-trigonous ( the abaxial angle blunt, the others sharp}. S. atrovirens 
var. georgianus (Harper) Fem. Infrequent in n.-cen. Tex., rare in e. Tex., spring; P.E.I. s. 
to Ga. and w. to Neb. and Tex. 

4. Scirpus cyperinus ( L.) Kunth var. rubricosus (Fern.) Gilly. Perennial probably
from short thick rhizomes; culms 8-20 dm. long, 6-13 mm. thick basally, 3-4 mm. thick 
apically where obscurely trigonous; leaves numerous; bracts several, leaflike, basally 
brownish or reddish-brown, ascending, the lowest one about as long as or slightly sur
passing the inflorescence, the rest much shorter; inflorescence a dense decompound 
panicle (some of the longer primary branches 5-11 cm. long), somewhat droopy, of 
200 to 500 spikelets, most of them on slender peduncles 4-10 mm. long, not in glomerules; 
spikelets ovoid to ellipsoid, brown, 3-5 mm. long, of 40 to 100 flowers; scales elliptic, 
1.5-2 mm. long, brown, acute; bristles several, very long, brown, far-surpassing the scales; 
achenes about 1 mm. long, oblong-apiculate, whitish, flattened-triangular ( the abaxial 
angle blunt, the inner 2 sharp). S. rubricosus Fern. Wet or boggy places, e. Tex., summer; 
the var. cyperinus is widespread in e. U.S. and Can.; the var. rubricosus is found mostly 
in s.e. U.S. but occurs n. to Mich. and N.E. 
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5. Scirpus koilolcpis ( Stcud.) Cl. Tufted ammul; culms 4-22 cm. loug, dark-grayish
green, compressed, 0.3-0.35 mm. thick, minutely striate, ascending, often somewhat 
flexuous or arcuate; blades 2-5 cm. long, arcuate-setaceous; bract solita1y, appearing as a 
continuation of ( and as thick as) the culm, ( 13-) 17-33 mm. long; inflorescence of 1 
or less commonly 2 spikelets; spikelets 3-7 mm. long, narrowly ovoid, acute, of ( 7 to) 
10 to 14 flowers; scales never purplish or reddish, tardily serially clcciduous; lowest :.cale 
larger than the rest; second or thircl scale from the bottom 2-2.5 mm. long, ovate, 
acuminate, strongly gibbous, arcuate-convex, the midnerve forming a broad grayish
green keel and mucro or apiculus, the ,;ides translucent, membranous, cellular, with 1 to 
3 aerodrome veins near the keel on each side; perianth bristles absent; style 3-branched; 
achene globose to globose-oblong, trigonous, basally rounded or shortly stipitate, apically 
rounded or usually minutely apiculate, 1.3-1.5 mm. long, the 3 angles �bout equally 
prominent, the sides flat or slightly convex, surficially brownish, with numerous vertical 
rows of very minute pits and a thin whitish-waxy-bloom. Frequent in moist sandy loam, 
e., s.e., and n.-cen. Tex., rare in Edwards Plateau { Burnet Co.), spring; Ga., Tenn. and 
Ala. to Okla. and Tex.; Calif. 

6. Scirpus molestus M. C. Johnst. Tufted annual; culms 5-16 cm. long, grayish-green,
compressed, 0.2-0.25 mm. thick, minutely striate, ascending, often somewhat Hexuous

or arcuate; sheaths short, slightly loose, quite smooth at the hyaline apical-ventral orifice, 
grayish-green, eventually turning brownish-stramineous, never red or purple; blades 2-3 
cm. long, tightly involute, arcuate-setaceous, about as thick as the culms; bract solitary,
appearing as a continuation of ( and as thick as) the culm, 5-10 ( -23) mm. long; in
florescence a glomerule of 2 or 3 spikelets, less commonly a solitary spikelet; spikelet
2-7 mm. long, ovoid to lance-ovoid, of (10 to) 20 to 30 flowers; scales never purplish or
reddish, promptly and serially deciduous after anthesis, beginning at the bottom of the
spikelet, the lowest scale larger than the rest; the second or third scale from the bottom
1-1.3 mm. long, gibbous, strongly arcuate-convex, broadly ovate, acute, the miclnerve
forming a broad grayish-green keel and mucro, the sides translucent, thin-membranous,
unpigmented, cellular, with 1 or 2 aerodrome veins near the keel on each side; perianth
bristles absent; stamens 2; filaments about as long as the achenes; anthers minute; style
3-branched; achene globose-trigonous, basally rounded or minutely stipitate, apically
rounded or extremely minutely apiculate, 0.8-0.9 mm. long, the 3 angles about equally
prominent, the sides flat or slightly concave, surficially pinkish-brownish with numerous
vertical rows of very minute pits, this pattern and color obscured by a more or less thick
whitish-waxy coat. Frequent in moist sand, often associated with S. koilolepis, e. and
s.e. Tex., spring; Ark., La. and Tex.

1. Scirpus supinus L. Tufted annual; culms 3-35 cm. long, 0.6-1.8 mm. thick, essen
tially terete ( ridged on drying), not or only obscurely and bluntly trigonous; sheaths 
somewhat loose, apica11y oblique and acute, essentially bladeless; lower bract appearing 
as a continuation of the culm, ( 1-) 3-10 (-15) cm. long; other bracts much-reduced, 
very inconspicuous; inflorescence a glomerule of 2 lo 8 spikelets or occasional1y some 
of these extended on peduncles 1-3 cm. long; spikelets lance-ovate, 4-11 mm. long, of 
15 to 36 flowers; scales somewhat convex basally, ovate, acuminate, acute, with a very 
strong keel ( green turning stramineous) and sides which are green-membranous turning 
firm and huffy to purple; style 2-branched [var. Hallii (Gray) Gray] or 3-branched [var. 
saximontanus (Fem.) Koyama]; bristles variable; achenes 1.3-1.5 mm. long, glabrous, 
to broadly elliptic, in transection either plano-convex ( var. Hallii) or strongly trigonous 
( var. saximontanus) and surficial1y with horizontal ridges or wrinkles. Frequent in moist 
areas near the coast, s.e. Tex. and Rio Grande Plains ( both varieties), rare in n.-ccn. 
Tex. and Plains Country ( var. saxim011tan11s ), spring-summer; var. supi,ms is widespread 
in temp. parts of the world; var. Hallii in e. U.S. mainly on Coastal Plain; var. saximon
tmius in Great Plains, N.D. to Tex. 

Scirpus .. supinus," in the present broad sense, has only recently been treated as several 
narrowly defined species, of which three are attributed to our area and are characterized 
as follows: 

S. Wilkensii Schuyler. Styles mostly 2-parted and achenes 2-angled; scales mostly 1.9-
2.3 mm. wide, the cells at the upper margin of the ventral surface 2 to 5 times as long as 
wide; spikelet achenes mostly 1-1.2 mm. wide, with narrow acute transverse ridges. 
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Ditches, swales and pond margins, s. Tex. ( Aransas, Atascosa, Kleberg, Nueces and Wil
lacy cos.), spr.-fall; also Tam. 

S. saximontanus Fem. Styles mostly 3-parted and achenes 3-angled; scales usually longer
than wide; spikelet achenes with more than 15 narrow transverse ridges. Local in ditches, 
sink-lakes, ponds and wet prairies, e. ( Austin Co.) and s. ( Aransas, Bexar, Cameron, 
Hidalgo, Nueces and San Patricio cos.) Tex., Plains Country ( Tom Green Co.) and Pan• 
handle ( Hale and Lynn cos.), spr.-fall; Kan., Mo., Neb., 0., Okla., S.D., Tex., Wyo., 
S.L.P. and Tam.

S. Bergsonii Schuyler. Styles mostly 3-parted and achenes 3-angled; scales broadly
ovate, mostly 2.1-2.9 mm. long and 2.2-3 mm. wide; spikelet achenes with fewer than 
15 £rm undulating transverse ridges. Local in ditches and on pond margins in s. Tex. 
( Kenedy, Kleberg and Nueces cos.), swnmer-fall; endemic. Said to hybridize with S. 
Wilkensii in Kenedy and Nueces counties. 

8. Scirpus americanus Pers. var. longispicatus Britt. Swono-GRASS, THREE-SQUARE
BULRUSH. Rhizomatous perennial; rhizomes extensively creeping, reddish-brown, 2-3 mm. 
thick; culms rising at short intervals, ( 1-) 3-15 dm. long, 2-6 mm. thick, ascending, in 
the distal half sharply triquetrous and often somewhat nodding; leaves 2 to 4, usually 2, 
with involute blades several cm. long; principal bract solitary, appearing as a continua
tion of the stem, ( 15-) 30-50 ( -155) mm. long; (lower scales of the spikelets often much 
longer than the rest and with strong venation, bractlike); inflorescence a solitary spikelet 
or a glomerule of 2 to 4 spikelets; spikelets sessile, 7-17 mm. long, 4-5 mm. thick, narrowly 
ovoid or lance-ovoid, of 28 to 50 flowers; scales ( except lowest) obovoid, brown, 4-5 
mm. long, lower ones emarginate, with a well-marked huffy midnerve ( prolonged into a
short awn) and firm to membranous deep-brown sides; bristles about 4, about equaling
the achene, retrorsely barbellate; style 3-branched, less commonly 2-branche<l; achene
2.5-3 mm. long, 1.8-2.5 mm. broad, broadly obovate, apiculate, plano-convex, smooth,
dark-brown when mature. Some of our plants have been known incorrectly as var.
polyphyllus (Boeck.) Beetle. Essentially throughout the state in low often moist ground,
spring-summer; nearly throughout temp. parts of the world.

9. Scirpus Olneyi E. & G. Rhizomatous perennial; rhizomes extensive, 2-4 mm., thick;
culms rising at intervals, 6-20 dm. long, 4-8 mm. thick, sharply triquetrous most of the 
length ( the sides often concave); leaves crowded at the base, usually 2 or 3, tl1e lowest 
ones with loose membranous sheaths and reduced or obsolete, the upper one ( which 
still appears basal) with a slightly longer blade; principal bract solitary, appearing as a 
continuation of the stem, 1-4 (-15) cm. long; (lower scales of the spikelets not differen
tiated from tl1e rest); inflorescence a dense glomerule of 5 to 15 spikelets; spike lets sessile, 
5-8 ( -12) mm. long, 3-5 mm. thick, mostly ovoid, of 24 to 30 ( to 40) flowers; scales
3-4 mm. long, tl1e lower ones emarginate, brown, the midrib paler, prolonged as a mucro;
bristles about 4, about equaling the achene, retrorsely barbellate; style usually 2-branched,
less commonly 3-branched; achene 1.8-2.6 mm. long, 1.5-1.8 mm. broad, obovate,
apiculate, piano-convex or unequally biconvex. Our plants have been known incorrectly
as S. chilensis Nees. Rare and scattered, marshy soil, s.e. and e. Tex., Trans-Pecos, Plains
Country and probably elsewhere, spring-summer; temp. N.A.; also Br. Hand., Venez.
and Chile.

10. Scirpus acutus Muhl. HARD-STEM BULRUSH, Rhizomatous perennial forming ex
tensive colonies; culms 1-3 m. long, rising at close intervals from the rhizomes, 8-23 mm. 
thick near the base, long-tapered, 2-4 mm. tl1ick just under the inflorescence, essentially 
terete to very obscurely trigonous; leaves 1 or 2 per culm, confined to tl1e very base, 
consisting of short mostly open sheaths with nearly smooth to lacerate margins; blades 
obsolescent; bract appearing as a continuation of the culm, ( 5-) 10-30 { -55) mm. long, 
shorter than the inflorescence; inflorescence 3-10 cm. long, decompound, with several 
drooping primary branches and IO to 35 spikelets; spikelets lance-ovoid, at maturity 8-15 
mm. long, of 20 to 50 flowers; scales about 5 mm. long ( the lower ones emarginate), thin
membranous, pale-brown and with conspicuous elongate reddish glutinous spots (seen
under a lens), the distal margin lacerate, the midnerve scabrous and projected as a
mucro or short awn; bristles 4 to 6, about equaling the achene, retrorsely barbed, on
each side of the bristle 10 to 16 well-spaced barbs; styles mostly 2-branched; achene
obovate, apiculate, piano-convex or very unequally biconvex, ( 1.8-) 2.1-2.4 (-2.9) mm.
long. S. lacustris L. subsp. glaucus (Sm.) Hartm., S. Tabernaemontani Gmel., S. lacustris
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var. occidentalis Wats. Alkaline or calcareous mud, usually in water, Plains Country 
and Trans-Pecos, rare e. to n.-cen. Tex., spring-fall; Eur.; much of temp. N. A. s. to 
Gulf States, Chih., Coah. and Calif. 

This is perhaps only a variety of S. lacustris. Some specimens from the lower Rio 
Grande Plains seem to be intermediate between S. acutus and S. validus. 

11. Scirpus validus Vahl. GREAT or soIT-STEM BULRUSH. Rhizomatous perennial form
ing extensive colonies; culms 1-3 m. long, rising at close intervals from the rhizomes, 8-23 
mm. thick near the base, long-tapered, 2-4 mm. thick just under the inflorescence, essen
tially terete or very obscurely trigonous; leaves 1 or 2 per culm, confined to the very
base, consisting of short mostly open sheaths with nearly smooth to lacerate margins;
blades obsolescent; bract appearing as a continuation of the culm, ( 5-) 10-30 ( -55) mm.
long, shorter than the inflorescence; inflorescence 3-10 cm. long, decompound, with
several drooping primary branches and 20 to 120 spikelets; spikelets ovoid, 5-10 mm.
long, of 20 to 50 flowers; scales obovate, 3-4 mm. long, firm-membranous, dark-brown,
nearly smooth ( occasionally with a few reddish gummy spots near the midnerve), the
distal margin nearly smooth to slightly lacerate, the midnerve projected as a mucro or
short awn; brhtles 4 to 6, mostly slightly surpassing the achene, retrorsely barbed ( on
each side of each bristle 10 to 16 well-spaced barbs); styles mostly 2-branched; achenes
obovate, apiculate, plano-convex or very unequally biconvex, ( 1.5-) 1.9-2.1 ( -2.2) mm,
long. S. lacustris var. condensatus Peck. In mud and usually in shallow water, infrequent
in scattered parts of e., s.e. and n.-cen. Tex. and Rio Grande Plains, spring-fall; temp.
N.A. s. to S.A. Perhaps only a variety of S. lacustris.

12. Scirpus californicus ( C. A. Mey.) Steud. GIANT BULRUSH, TULE. Perennial from
tight subrhizomatous knots; culms closely tufted, 1-2 m. long, 8-22 mm. thick near the 
base, 2-4 mm. thick near the inflorescence, bluntly trigonous; leaves few, basal, consisting 
only of mostly open brownish sheaths whose margins are rather regularly retrorsely 
Rmbriate-filiferous; primary bract appearing as a continuation of the culm, 18-70 mm. 
long ( other bracts reduced, scalelike), shorter tl1an the inflorescence; inflorescence 4-12 
cm. long, decompound with a number of u;;ually drooping branches, altogether with 50
to 150 spikelets; spikelets lance-ovoid, 6-11 mm. long, of 30 to 50 flowers; scales about

3 mm. long, ovate to obovate, dark-brown, some of them emarginate, mucronate, the
distal margins essentially entire; bristles 2 to 4, subligulate, reddish-brown, each one on
each side with 15 to 20 reddish-brown closely spaced spreading or often somewhat
retrorse projections ( not barbellate); styles mostly bifid; achene obovate, apiculate, about
2 mm. long, brown, plano-convex or biconvex. Scattered in mud and shallow water
throughout Tex. except the Plains Country, spring-summer; warmer parts of Am., n. to
Gulf States, s. Ariz. and s. Calif.

13. Scirpus cubensis Poepp. & Kunth. Rhizomatous perennial; rhizome 1-5 mm. thick;
aerial cnlms solitary at the nodes of the rhizome, to 1 m. tall, sharply trigonom, smooth; 
leaves all basal with blades to 15 mm. broad; inflorescence involucrate, umbel-like; bracts 
2 to 5, leaflike, spreading, unequal, often much-elongate, far-surpassing the umbel; 
branches of umbel very unequal ( 1 head usually quite sessile), usually 1-3 cm. long; 
each branch terminated by a dense spherical or somewhat prolate head 1-2 cm. thick; 
each head of many spikelets; scales about 3 mm. long, reddish, spreading, tapered to 
the acute reflexed tip; bristles absent; style bifid; achene about 3 mm. long, lenticular, 
apiculate. Very rare, known only from Eagle Nest Lake, Brazoria Co. where collected 
once in 1958, summer-fall; warmer parts of Am., n. to Gulf States; also Afr. 

3. FUIRENA RoTrB. UMBRELLA-GRASS 

Perennials, usually rhizomatous, the lowest leaves often with reduced blades, the 
upper 1, 2 or 3 leaves functioning as bracts with each subtending a very much condensed 
often glomerulelike inflorescence of l to 10 spikelets; spikelets globose to oblong
cylindric; scales numerous, spirally imbricate, usually pubescent, all fertile, usually 
obovate and awn-tipped ( awn short in one species); perianth of 3 stalked scalelike or 
paddlelike structures often thickened at maturity, often additionally three perianth 
bristles alternating with these stalked structures; style branches 3; achene plumply 
trigonous, shiny, apically tapering into a more or less persistent indurate linear style base 
often nearly as long as the achenial body itself. 
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The genus is related to, and should be included within, Scirpus, according to some 
authors. A small genus of 40 species in warmer regions of the world. 

1. All or nearly all blades reduced; awns of spikelet scales only about 1 mm. long,
ascending .................................... 1. F. scirpoidea. 

1. Nearly all blades well-developed, only the lowest reduced; awns of spikelet scales
usually 2-4 mm. long, often spreading apically ( 2) 

2( 1 ). Each of the 3 prominent perianth parts with an acuminate apex which often 
arches toward the style ......................... Z. F. squarrosa. 

2. Each of the 3 prominent perianth parts with an acute, blunt or even emarginate
apex and often subapically on the dorsal side with a mucro or a minute awn : ... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. F. simplex. 

1. Fuirena scirpoidca Michx. Strongly rhizomatous; only the middle sheaths with
small blades; inflorescences often only at the uppermost node and reduced to 1 to 3 
spikelets; scales of spikelets with very short straight awns; the 3 expanded perianth parts 
tapering to their acumens. Rare in wet sand, s.e. Tex. ( Aransas and San Patricio cos.), 
summer; coastwise, Ga. to Tex.; Cuba. 

2. Fuirena squarrosa Michx. Scales of spikelet with long often decurved awns; ex
panded perianth parts tapering to the nonmucronate acumen which is often incurvcd 
to the style. F. hispida Ell., F. breviseta Cov. Frequent in moist usually acid soils of 
marshes and bogs, e. and s.e. Tex. s. to Aransas Co., summer; parts of e. U.S. w. to e. 
Okla. and Tex.; Cuba; P.R. 

3. Fuirena simplex Yahl. Scales of spikelet with long awns; expanded perianth parts
variable but usually apically blunt or retuse and dorsally just below the tip with a mucro 
or minute awn. Frequent in wet areas, usually in calcareous mud, w. part of Tex., e. to 
n.-cen. Tex. and Rio Grande Plains, late summer-fall; Guat. and Br. Hond. n.w. to Mo., 
Neb., N.M., Son. and Baja Calif. 

4. ELEOCHARIS R. Bn. 0 
SPIKERUSH 

Annual or perennial broomlike sedges usually in aquatic environment�; leaves reduced 
to mere bladeless sheaths; inflorescence solitary, terminal, spiciform ( the bract reduced 
to a mere basal scale or usually absent), bearing few to many perfect flowers crowded 
in 3 to many ranks; scales spirally imbricate or rarely distichous ( as in E. Baldwinii and 
perhaps E. minima), usually closely crowded, remaining so even when the achenes 
mature in some species ( in others serially deciduous starting at the base of the spike), 
of various textures but always glabrous; perianth bristles 6 to 9 ( or in some species 
reduced or absent); stamens usually 3, in some species often reduced to 2 or l; styles 2-
or 3-branched, basally enlarged into a persistent base ( called the "tubercle") capping the 
achene, with a postanthetic zone of abscission between this base and the more slender 
portion, variously shaped and textured, either well-demarcated from the body of the 
achene or appearing to merge with it ( as in E. parvula and E. Engelmannii, etc.); 
achene body piano-convex or isolaterally or isosceleslike trigonous ( the trigony often 
obscure) to nearly tercte, of various shapes, textures, colors and surficial sculpturing. 

A co�mopolitan genus said to comprise about 200 species. 

1. Tubercle 1.2-1.7 mm. long, about as broad as the achenial body ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30. E. tuberculosa. 

1. Tubercle less than 1.1 mm. long ( 2)

2 ( 1). Achenes with about 6 longitudinal panels or rows of numerous horizontally
elongate cells ( trabeculae) visible under a strong lens ( 3) 

2. Achenes various but not trabeculate ( 6)

3 ( 2). Tufted annual; horizontally elongate cells about 15 in each longitudinal series
............................................. 12. E. brachycarpa. 

3. Perennials; trabeculae more numerous ( 4)

4( 3). Culms strongly compressed, 2-edged, often C-shaped in transection, 0.6-1.3 mm.
broad ....................................... 11. E. 1vl' olfii. 

4. Culms neither strongly compressed nor 2-edged ( 5)

0 We wish to acknowledge the assistance of Henry K. Svenson, especially with fielcl
work 
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5(4). Culms 0.2-0.4 mm. thick; anthers 0.5-1 mm. long .. 9. S. acicularis. 
5. Cnlms 0.6-1 mm. thick; anthers 0.3-0.4 mm. long .... 10. E. radica11s. 
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0(2). Culms sharply triquetrous or quadrangular in transection, 2.5-4 mm. broau 
across each side, 5-8 run. long ( 7) 

6. Culms not as above, if triquetrous or quadrangular then much less coarse ( 8)
7( 6). Culms quadrangular; achenial body 1.7-2.3 mm. long; tubercle 1-1.5 nun. long ..

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. E. quadrangulata. 
7. Culms triquetrous; achenial body 1.4- 1.7 mm. long; tubercle 0.7- 1 mm. long ..... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. E. fistulosa. 

8( 6 ). Tubercle coronalike, 0.3-0.5 mm. high, 0.8-1 mm. broad, capping and often 
broader than the trigonous-obpyramidal body ..... 8. E. melanocarpa. 

8. Tubercle not as above, if coronalike then the body not trigonous ( 9)
9( 8). Achene biconvex, lustrous, brown when mature; style branches 2; tubercle form

ing a narrow larnelliform cap on and in outline confluent with the body ( 10) 
9. Achene trigonous or biconvex, if biconvex then the style branches 3 and/or the

tubercle not lamellifom1 ( 1 1) 
10( 9). Spikelets lanceolate, acuminate; scales acute ...... 1 4. E. la11ceolata.
10. Spikelets broadly ovoid to ovoid-cylindric, obtuse; scales obtuse ................ . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13. E. obtusa. 

1 1  ( 9). Culms 1.5-9 mm. thick; sp;kelets of 40 to 3 50 flowers; achenes biconvex ( 12) 
1 1. Culms 0.1-1.4 mm. thick; spikelets of 5 to 80 flowers; achenes either biconvex or 

trigonous ( 16) 
1 2  ( 1 1). Culms with complete septa ( as revealed by dissection ) ( 13) 
1 2. Culms not septate or irregularly and incompletely septate ( 1 5) 
13( 1 2). Culms 1.5-3.5 mm. thick; septa 2- 5 mm. apart; tubercle depressed, 0.1-0.2 mm. 

high, in outline confluent with the body; body of achene 0.9- 1.1 mm. long ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26. E. mo11ta11a.

13. Culms 4-9 mm. thick; septa mostly farther apart; tubercle conic, 1-1.2 mm. long;
body of achene 1.8- 2.2 mm. long ( 1 4) 

14( 13). Septa very crowded just below the spikelet ...... I. E. interstincta. 
1 4. Septa not very crowded just below the spikelet ....... 2. E. eq11isetoides. 

1 5( 1 2). Body of achene about 2 mm. long, the surface cellular, appearing as if em-
bedded in plastic; scales obtuse; spikelet 19-36 mm. long, cylindric ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. E. cellulosa. 

1 5. Body of achene 1.2- 1.8 mm. long, surface smooth or micropunctate; scales usually 
acute; spikelets 8-2 5 mm. long ................. 18. E. macrostachya.

16( 1 1). Achenes biconvex, lustrous, black when mature, the botHes 0.5-1 nun. long; 
tubercles 0.0 5-0.2 mm. long; style branches 2 ( 1 7) 

16. Achenes trigonous or if obscurely so then not black when mature ( 19)

1 7( 16). Perennial usually with slender rhizomes; flowers 1 5  to 2 5  per spikelet; scales
obviously keeled .............................. 1 5. E. fiavescens. 

1 7. Annuals, densely tufted; flowers 28 to 80 per spikelet; scales not or inconspicuously 
keeled ( 18) 

18( 1 7). Achenial body 0.7- 1 mm. long; tubercle ( 0.0 5-) 0.1-0.2 mm. long; culms 0.4- 1 
mm. thick .................................... 16. E. caribaea.

18. Achenial body 0.5-0.6 (-0.7) mm. long; tubercle 0.0 5 mm. long; culms 0.2-0.3 mm.
thick ........................................ 1 7. E. atropur7mrea. 

19( 16). Achenial body rather sharply trigonous, broadest near the middle, apically 
confluent in outline with the tubercle which is pyramidal and 0.1-0.2 mm. long; 
rhizomatous mat-formers; culms 2-12. cm. long, 0.1-0.4 mm. thick ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. E. parvula. 

19. Achenial body either not sharply trigonous or ( i£ so) not confluent with the tubercle,
or else plants otherwi�e habitally ( 20) 
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20(19). Tubercle columnar or slightly tapered, blunt, 0.7-1 mm. long, 0.3-0.4 mm. 
thick basally, not constricted basally but confluent with the body of the achene; 
culms wiry, compressed, 1- 1.4 mm. thick in the larger dimension ............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. E. rostellata. 

20. Tubercle shorter or if as much as 0.7-1 mm. long then constricted basally, not
confluent ( 2 1) 

2 1  ( 20). Tubercle 0.6- 1 mm. long, high-pyramidal, basally truncate; body of achene 
1.2- 1.7 mm. long, surficially cellular ( the cells with prominent margins) and 
olivaceous brown to olivaceous gray when mature .. 3 1. E. to1tilis. 

2 1. Tubercle 0.05-0.7 mm. long, mostly pyramidal, low to depressed-pyramidal or glo
bose; body of achene 0.5- 1.8 mm. long, surficially smooth to warty or punctate 
but not cancellate, variously colored ( 2 2) 

2 2(2 1 ). Spikelets 5- to 20-ffowered; culms 0.1-0.3 mm. thick; achenes rather sharply 
trigonous, mostly whitish or maturing to shades of olive, surficially smooth; 
sheaths long-oblique apically ( 2 3) 

2 2. Spikelets 20- to HO-flowered; culms 0.2- 1.4 mm. thick; achenes mostly not so 
sharply trigonous (except in E. tenuis, E. cylindrica and E. austrotexana), ma
turing ( except in E. tenuis) through shades of yellow to golden-brown or brown; 
sheaths truncate or only very slightly oblique apically ( 25) 

2 3  ( 2 2). Spikelets narrowly elliptic, 4-7 mm. long; scales appearing distichous, lance
elliptic, 3- 4.5 mm. long, huffy to ferruginous-buff .. 28. E. Baldwinii. 

23. Spikelets ovoid, 2-5 mm. long; scales rarely appearing distichous ( except in E.
minima?), ovate, shorter, usually whitish to purplish ( 2 4) 

2 4( 2 3). Culms about 0.1 mm. thick, strongly recurved, 3- 7 ( - 10) cm. long; spikelets 5-
to IO-flowered; achenial body 0.7-0.8 mm. long, maturing through whitish or 
olive to olive-gray; tubercle pyramidal, 0.15-0.3 mm. long ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 7. E. 1ninima.

2 4. Culms ( 0.1-) 0.15-0.3 mm. thick, mostly erect, 4- 28 cm. long; spikelets 8- to 15-
flowered; achenial body 0.5-0.6 mm. long, pearly-white; tubercle depressed-
pyramidal, 0.05-0.1 (-0.15) mm. high ............ 29. E. m.icrocarpa. 

25(2 2). Scales broadly ovate, subcartilaginous medially, firm-membranous marginally, 
stramineous in color, somewhat lustrous; achenial body ripening through shades 
of olive-whitish to brownish-olive and finally to a rich dark-chocolate-brown; 
bristles conspicuous, reddish-brown at maturity .... 3 2. E. albida. 

25. Scales mostly thinner, membranous and usually with some dark pigmentation;
achenial body ( except in E. tenuis) ripening through shades of yellow to golden
brown; bristles various ( 2 6) 

2 6( 25). Achenial body minutely but pronouncedly warty or pitted in vertical lines, 0.6-
0.8 mm. long, ripening through shades of ivory to greenish-olive; tubercle pro
nouncedly depressed, 0.1-0.2 mm. high, not much-constricted basally; culms 0.2-
0.3 mm. thick ................................. 20. E. tenuis. 

28. Achenial body minutely punctate-reticulate to smooth but not warty, 0.6- 1.8 mm.
long, ripening through shades of yellow to brown; tubercle usually conic-globular, 
usually constricted basally; culms 0.4- 1.4 mm. thick ( 2 7) 

2 7(2 6). Scales of spikelet apically rounded, hyaline only in a very narrow rounded 
border at the apex ( 28) 

2 7. Scales of spikelet deltoid or ovate-acute to lance-acuminate, with a more or less 
acute more or less extensive hyaline apex ( 29) 

28 ( 27). Spikelets very variable, from globular to broadly cylindric or ovoid to elliptic, 
apically usually blunt; achenial body obscurely trigonous, punctulate-reticulate 
surficially .................................... 2 3. E. montevidensis. 

28. Spikelet linear-cylindric, acute; achenial body distinctly trigonous, smooth and
satiny ....................................... 2 4. E. cylindrica. 

29(2 7). Achenial body 1.2- 1.8 mm. long; tubercle 0.2-0.7 mm. long; styles mostly 2-
branched, rarely 3-branched ( 30) 

29. Achenial body 0.7- 1.2 mm. long; tubercle 0.1-0.2 mm. long; styles 3-branched ( 3 1)
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30( 29). Styles always 2-branched; achenial bodies very faintly reticulate-punctulate to 
essentially smooth; common .................•.• 18. E. macrostachya. 

30. Styles 2- or 3-branched; achenial bodies distinctly reticulate-punctulate; exceedingly
rare ......................................... 19. E. fallax. 

31(29). Culms 30-4 5 cm. long, with complete septa at regular short intervals (as re
vealed by dissection); achenial bodies with at least 2 distinct angles, the third 
sometimes also fairly sharp, the surface essentially smooth; scales merely acute, 
about 2 mm. long ............................ 2 5. E. austrotexana. 

31. Culms 8-28 cm. long, not septate; achenial bodies obscurely trigonous, the surface
somewhat punctulate-reticulate; scales with long-acuminate scarious or hyaline 

_apexes which often become split ( bifid) during elongation ( 32)

32(31). Culms strongly compressed, 0.6-1 mm. thick in the flat dimension; deep east 
Texas ..................................... .. 21. E. compressa. 

32. Culms variable, somewhat to not at all compressed, 0.3-0.8 mm. thick; Edwards
Plateau, Plains County, north-central and southeast Texas ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22. E. acutisquamata. 

I. Eleocharis interstincta (Vahl) R. & S. Tufted perennial; culms 5-10 dm. long,
4-9 mm. thick, erect, essentially terete, septate, the septa closer together as the spikelet
is approached; sheaths often tinged dark-red, apically firm, oblique; spikelets cylindric,
22-42 mm. long, 5- 7 mm. thick, with 80 to 140 flowers; scales (sub)cartilaginous, 3.5- 5
mm. long and broad, obtuse, rounded, stramineous to bnffy-stramineous, marginally
darker and thinner, medially flat with a faint narrow midvcin which is more heavily
pigmented distally; bristles 6, exceeding the achene, brownish, stout, subcartilaginous,
flattened, with ( usually retrorse) serrulations; styles 2- or 3-branched; achene body
biconvex, 1.8-2.2 mm. long, brown (yellow when immature), shiny; tubercle high-conic,
1-1.2 mm. long, 0.8 mm. broad, dark, slightly constricted basally. Infrequent to rare in
mud in e. Tex., Rio Grande Plains and Edwards Plateau, probably elsewhere, summer
fall; Fla.; Tex.; Berm.; W.I. s. to Bol. and Braz.

2. Eleocharis equisetoides (Ell.) Torr. Tufted perennial, exceedingly similar to E.

interstincta but the septa not as crowded just below the spikelet and the bristles slightly 
shorter and thinner on the average. Rare in e. and s.e. Tex., summer-fal1; Coastal States, 
Mass. to Tex.; also Ind., Mich., Wisc. and Mo. 

3. Eleocharis quadrangulata ( Michx.) R. & S. Tufted perennial; culms 5-8 chn. long,
2.5-4 mm. thick, erect, sharply 4-angled, not septate; sheaths membranous, brownish or 
less commonly reddish, apically oblique; spikelets cylindric, 20-42 mm. long, 3.5-4.5 mm. 
thick, with 40 to 90 flowers; scales rotundly-obovate to ovate, 5.5-6 mm. long, 3- 5 mm. 
broad, medially nearly flat, stramineous and subc:utilaginous, laterally broadly chartaceous 
to hyaline, the distal margin with slightly darker coloration; bristles about 6, slender, 
unequal, some equaling the body, others surpassing the tubercle, with minute retrorse 
serrulations; style 2- or 3-branched; achene body biconvex to turgidly biconvex, 1.7-2.3 
mm. long, brown ( yellow when immature), shiny; tubercle high-conic to deltoid or
oblong, 1-1.5 mm. long, 0.8-1 mm. broad, basally constricted, dark. Infrequent in mud
in e. and s.e. Tex., rare in n. part of Rio Grande Plains, late spring-fall; most of e. U.S.,
w. to Wisc., Mo., Okla. and Tex.; also Jal.

4. Eleocharis 6stulosa ( Poir.) Schult. Tufted perennial, apparently rather similar to
E. quadrangulata but the culms sharply triangular and the spikelets and scales averaging
slightly smaller; achene body 1.4-1.7 mm. long; tubercle 0.7-1 mm. long. Rare in Rio
Grande Plains, summer-fall (?); widely distributed in the warmer parts of the world, in
Am. n. to Cuba and Tex.

5. Eleocharis cellulosa Torr. Tufted perennial; culms 5- 8 dm. long, 2- 5 mm. thick,
erect, essentially terete or irregularly compressed and striate; s'heaths usually reddish, 
apically oblique, membranous; spikelets cylindric, 19-36 cm. long, 3.5- 5 mm. thick, with 
50 to 90 flowers; scales broadly ovate to obovate, 5-6 mm. long, 3-3.5 mm. broad, 
medially with a prominent midrib and subcartilaginous and stramineous, striate and 
brown-penicillate, in texture passing laterally to chartaceous and Bnally to hyaline, in 
color to pallid-buff, the distal margin finely white-hyaline, submarginally with a thin 
brown line; bristles about 6, slender, mostly exceeding the achene and not serrulate; 
style 3-branched; achene body biconvex, about 2 mm. long, brownish, surficially dis-
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tinctly cellular ( the cells quadrangular, appearing as if embedded in clear plastic), 
apically umbonate ( forming a buttonlike base which is the podium for and merges into 
the tubercle); tubercle conic-deltoid, 0.6-1 mm. long, 0.4-0.6 mm. broad, dark, not at 
all constricted basally but appearing as a continuation of the umbo of the body 
although differing texturally ( being noncellular). Infrequent in fresh-water mud in 
Edwards Plateau, rare in Rio Grande Plains, exceedingly rare in e. Tex., spring-fall; 
Coastal States, N.C. to Tex.; Mex.; W.I.; Berm. 

6. Eleocharis parvula ( R. & S.) Link. Tufted annual (?) spreading by short stolons
or rhizomes 0.2-0.5 mm. thick, forming mats in mud; culms 2-7 (-12) cm. long, 0.1-0.4 
mm. thick, usually sulcate or irregularly flattened; sheaths extremely short and incon
spicuous, hyaline, often slightly reddish; spikelets ovoid to cylindric, 2-9 mm. long,
about 2 mm. thick, with ( 3 to) 5 to 8 ( to 20) flowers; scales ovate, about 2 mm. long,
stramincous, medially chartaceous, laterally membranous and marginally hyaline; bristles
usually reduced and essentially obsolete [in our plants, most of which are of the var.
anachacta (Torr.) Svens.]; stamens 3; style 3-branched; achenial body ovoid to oh
ovoid, trigonous, 0.8-1 mm. long, passing through shades of gray to fuscous or black
at maturity, smooth, usually somewhat shiny; tubercle conic-trigonous, much narrower
than the body of the achene and confluent with it, scarcely differentiable except undrr
high magnification, 0.1-0.2 mm. long. Sci,pus nanus Spreng. ( non Poir. ), E. membranacea
( Buckl.) Gilly. Infrequent to locally abundant, essentially throughout Tex., in mud,
spring-fall; var. parvula is widespread in Eur., N. Afr., the Near East and N.A.; var.
anachaeta is scattered in w. N.A.

7. Elcocharis rostellata (Torr.) Torr. Tufted perennial with short often erect rhizomes
to 5 mm. thick; culms 25-80 ( -150) cm. long, flattened ( 1-1.4 ·mm. thick in the broader 
dimension), on each side usually 3- or 4-costate, wiry, tough, erect or the more elongate 
ones arching and taking root as the spikelet touches the ground, thus stoloniform; sheaths 
firm, apically slightly oblique; spikelets lanceolate, acute, 8-17 mm. long, 2.5-4.5 mm. 
thick, with 12 to 30 flowers; scales ovate, 3-3.5 mm. long, the upper ones more acute 
than the lower, medially rigid and with a strong stramineous midrib, passing laterally 
through chartaceous to a membranous texture and in color through shades of brown to 
pale-brown or stramineous marginally; bristles firm, regularly serrulate, pale-brown, about 
equaling the tubercle; style 3-branched; achene body obscurely trip;onous or turgidly 
pinna-convex, obovoid, brownish, shiny, 1.5-1.7 mm. long, apically narrowed and 
merging with the tubercle; tubercle oblong or stelelike, 0.7-1 mm. long, 0.3-0.4 mm. 
thick basally ( at attachment but narrower most of the length). Mud in upland areas, 
frequent in Plains Country, infrequent on Edwards Plateau, summer-fall; N. S. and Me. 
to Fla., inland in Ont. to N.T., Mich., Wisc., Ill., Kan., Okla., Tex., Coah., B.C. to Wyo., 
Ut., Calif., N.M.; Berm.; Cuba; Hisp.; n. Mex.; mts. of Ecu. and Arg. 

8. Eleocharis melanocarpa Torr. Densely tufted perennial; culms 2-6 dm. long,
flattened, about 1 mm. thick in the larger dimension, on each side paucicostate and 
paucisulcate; sheaths apically firm and thickened, mucronate; spikrlets narrowly ovoid, 
obtuse, 6-12 mm. long, 4-5 mm. thick, with 20 to 40 flowers; scales ovate, 3-3.5 mm. 
long, with a pale huffy very firm midrib, passing laterally through firm-brown to mem
branous-stramineous marginally; bristles dark-brown, shorter than the achene tubercle, 
retrorsely toothed or much-reduced; style 3-branched; achenial body obpyramidal
trigonous, 0.8-1 mm. long, apically truncate, ripening through fuscous to black, glossy; 
tubercle paler, caplike, 0.3-0.5 mm. long, 0.8-1 mm. broad, often broader than the body 
and overhanging its truncate apex, depressed centrally with a slight pointed umbo. Rare 
in moist sandy often boggy loam, e. Tex. (Leon and Upshur cos.), summer-fall (?);
Coastal States, Mass. to Tex.; also Ind. and Mich. 

Plants of this species appear to combine some characters of E. rostellata and some of 
E. obtusa.

9. Eleocharis acicularis ( L.) R. & S. Hhizomatous perennial forming mats; roots not
fleshy; rhizomes 0.3-0.6 mm. thick, extensively creeping; aerial culms 2-23 cm. long, 
0.2-0.4 mm. thick, about 8-costate and -sulcate, often somewhat flattened or angulate; 
sheaths thin, reddish below, pallid and membranous or hyaline terminally, oblique; 
spikelets narrowly ovoid to ovoid-elliptic, 2-5 mm. long, 5- to IS-flowered; scales mem
branous, whitish to usually dark-purplish-red ( or marginally pallid), ovate, 1.5-2 mm. 
long, rather truncate to acute; bristles 3 or 4 or usually ( in Texas material) reduced or 
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absent; styles 3-branched; achenial body obovoid, obscurely trigonous to usually nearly 
terete because of the turgid sides, 0.5-0.7 mm. long, pearly-white, with a number of 
longitudinal ribs and between each 2 ribs 25 to 40 close horizontally elongate facets or 
cells; tubercle conic, 0.075-0.15 mm. long, constricted basally, much narrower than the 
achenial body. E. Reverchonii Svens. Mud, nearly throughout the state except Trans
Pecos and e. Tex., infrequent or locally abundant, Feb.-summer; most n.-temp. areas of 
the world, in Am. s. to Calif., Chih., N.M. and the Gulf States. 

10. Eleocharis radicans ( A. Dietr.) Kunth. Densely matted perennial, the rhizomes
very short; culms succulent ( pressed flat in specimens}, only 3-8 cm. long, 0.6-1 mm. 
thick, erect; sheaths membranous, tight; spikelets ovoid, 3-4 mm. long, 6- to 12-Howered; 
scales ovate-lanceolate, greenish-stramineous; bristles usually 4, slender, white, retrorsely 
toothed, variable in length, in some specimens reduced or absent; style 3-branched; 
achenial bodies narrowly obovoid, 0.7-0.9 mm. long, pearly, obscurely trigonous or 
usually essentially terete, with several longitudinal ridges and ( between them) many 
( 30 to 40) close horizontally elongate cells ( trabeculae} in each longitudinal series; 
tubercle conic, 0.1-0.2 long, much narrower than the body. Scirpus radicans Poir. (an 
illegit. name), Eleogiton radicans A. Dietr., Eleocharis Lindheimeri (Clarke) Svens. 
Rare in marshy areas, e. and s.e. Tex., spring (-summer?); Va., Mich., Tex., Okla., Calif., 
Son., Gr. Ant., S.A.; H.I. 

11. Eleocharis Wol6i (Gray) Patt. Perennial (?); rhizomes slender, creeping, fragile;
culms tufted, 2-edged, somewhat concavo-convex or C-shaped in transection, 12-30 cm. 
long, 0.6-1.3 mm. broad, erect; sheaths apically scarious, oblique; spikelets ovoid
lanceolate, acute, 5-10 mm. long, 18- to 34-flowered; scales narrowly ovate, acute, 
usually with 2 purple longitudinal stripes and the rest stramineous, firm or marginally 
scarious; bristles absent; style 3--branched; achenial bodies narrowly obovoid, 0.8-0.9 
mm. long, pearly, obscurely trigonous to terete, with about 9 longitudinal ridges and
between each 2 ridges about 40 close horizontally elongate cells ( trabeculae); tubercle
depressed-conic, about 0.1 mm. long, much narrower than the body. Rare in wet sand,
Plains Country and s.e. Tex., probably scattered elsewhere, spring-summer; Sask., Ind.,
Ill., Mo., Kan., Colo., Okla., Tenn., La. and Tex.

12. Eleocharis brachycarpa Svens. Slightly tufted annual; culms flexuous, "capillary,"
l-1 cm. long; spikelets 2-4 mm. long, several-flowered; scales lanceolate, striate, apically
scarious, green or streaked with brown; bristles absent; styles 3-branc'hed; achenial body
obovoid, nearly terete, with several longitudinal series, each of about 15 horizontally
elongate cells ( trabeculae}; tubercle conic, much narrower than the body, basally con
stricted; body of achene plus tubercle totalling 0.4-0.5 mm. long. Rare in Rio Grande
Plains ( last collected in April, 1834), spring; also Tam.

13. Eleocharis obtusa ( Willd.) Schult. Densely tufted annual ( rarely persisting more
than 1 season); culms 3-50 cm. long, 0.3-1.6 mm. thick ( fleshy and sometimes seemingly 
broader when pressed flat), erect, striate; sheaths often slightly purplish basally, apically 
firm and oblique; spikelets broadly ovoid to nearly cylindric, of 50 to 100 flowers ( 50 to 
80 in var. obtusa, 60 to 100 in var. detonsa}, obtuse; scales oblong to suborbicular, firm, 
drab-stramineous with a narrow scarious margin, obtuse, falling promptly in series from 
bottom to top of spikelet; bristles several, varying from surpassing the tubercle to essen
tially absent; style 2- or 3-branched; achenial body biconvex, pyriform, 0.8-1.2 mm. long, 
0.7-1 mm. broad, smooth and shiny, ripening through shades of yellow-green to brown; 
tubercle forming a dark broad low-deltoid crown on tl1e body and in outline merging 
with it, not constricted basally, 0.1-0.4 mm. long, 0.5-1 mm. broad ( in var. obtusa the 
tubercle 1.7 to 3 times broader than long; in var. detonsa 2.8 to 4.5 times broader than 
long). E. Engelmannii Steud. Locally abundant in moist sandy soils; the var. obtusa in 
e. and s.e. Tex. passing into var. deto11sa (Gray) Drapalik & Mohlenbrock in n.-cen. Tex.
and Edwards Plateau ( Enchanted Rock area only), spring-summer; over much of temp.
N.A. [and perhaps including the Euros. E. ovata (Roth) R. & S. as var ovata (Roth)
Drapalik & Mohlenbrock].

14. Elcocharis lanceolata Fern. Densely tufted annual; culms 1-2 dm. long, 0.3-0.9
mm. thick, erect; sheaths apically firm and oblique; spikelets lanceolate to lance-ovoid, of
30 to 80 flowers, acute; scales ovate, firm, brownish-stramineous, with a narrow scarious
margin, acute, falling promptly in series from bottom to top of spikelet; bristles 6 or 7,
usually surpassing the tubercle; style 2- or 3-branched; achenial body 0.9-1.1 mm. long,
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0.7-0.8 mm. broad, biconvex, pyriform in outline, smooth, shiny, ripening to a brownish 
color; tubercle forming a dark broad low-deltoid crown on the body and in outline 
merging with it, not constricted basally, about 0.4 mm. long, 0.5-0.6 mm. broad. E. 
obtusa var. lanceolata (Fern.) Gilly. Rare in n.-cen. and n.e. Tex. ( Grayson and Bowie 
cos.), in moist loam, summer-fall (?); Mo., Kan., Ark., Okla. and Tex. 

15. Elcocharis flavescens (Pair.) Urban. Perennial, often with elongate fleshy rhizomes
0.5-1 mm. thick; culms either densely tufted or rising singly from the nodes of the 
rhizome, 4-35 cm. long, 0.3-1 mm. thick, ascending, firm to flaccid, often sulcate when 
dried; sheaths apically oblique, hyaline, fragile, promptly becoming loose and withered 
on drying; spikelets 3-6 mm. long, ovoid, acute or blunt, with 15 to 25 flowers at maturity 
( the numerous more apically situated primordia never maturing); scales ovate to ovate
oblong, firm to membranous, somewhat striate, with a strong greenish keel-like midrib 
and hrown-stramineous sides; bristles about 7, pallid to pure white, quite variable in 
length but usually about equaling the tubercle; style 2-branched; achenial body obovate 
to pyriform, 0.8-0.9 ( -1) mm. long, biconvex, shining, microscopically pitted, ripening 
through shades of chartreuse and olive-brown to purplish-brown or even purplish-black; 
tubercle conic, yellow to greenish-white, acute, 0.1-0.2 mm. long, about 0.1 mm. broad, 
basally very slightly constricted. E. olivacea Torr., E. ocreata (Nees) Steud. Rare in 
moist soil, e. and s.e. Tex. and Edwards Plateau, probably elsewhere, spring-fall; e. N.A. 
w. to Minn. and Tex.; W.I., Mex., S.A. Easily confused with E. caribaea.

16. Eleocharis caribaea ( Rottb.) Blake. Densely tufted annual ( when plants are
covered slowly with shifting sand the bases elongating upward somewhat like rhizomes) 
or perhaps rarely perennial; culms 4-30 cm. long, 0.4-1 mm. thick, terete ( or striate and 
sulcate on drying); sheaths apically oblique, firm; spikelet 3-6 mm. long, ovoid to 
broadly ovoid, obtuse, of 28 to 50 flowers; scales broadly ovate, 1.5-2 mm. long, firm, 
when matu:-e stramineous to pallid-huffy and with inconspicuous midrib, obtuse, even
tually serially deciduous from lowest to highest; bristles about 7, dark-colored, usually 
about equaling the tubercle; style 2-branched; achenial body ( 0.7-) 0.8-1 mm. long, 
obovate to pyriform in outline, biconvex, ripening through shades of pale-green to 
purpli�h-black. shiny; tubercle conic (depressed or acute), (0.05-) 0.1-0.2 mm. long, 
pallid-greenish or whitish, slightly constricted basally. Locally abundant in moist cal
careous soil in most parts of the state ( absent from Plains Country and e. Tex.), summer
fall; widespread in warmer parts of the world; in Am. n. to Gulf States, casual elsewhere. 

Has been known incorrectly as E. geniculata ( L.) R. Br.; the latter is a species of 
coarse, tropical perennials not occurring in Texas. 

17. Eleocharis atropurpurea (Retz.) J. & C. Presl. Densely tufted annual; culms 3-12
cm. long, 0.2-0.3 mm. thick, arcuate-erect, terete ( sulcate or striate on drying); sheaths
apically oblique, firm; spikelet narrowly ovoid, 2-4 mm. long, of 40 to 80 flowers; scales
ovate to narrowly so, about 1 mm. long, obtuse to abruptly acute, firm-membranous,
with a green midrib, brown to purplish laterally; bristles several, usually colorless, trans
lucent, about equaling the achenial body or much-reduced; style 2-branched; achenial
body 0.5-0.6 (-0.7) mm. long, obovate to pyriform in outline, biconvex, when mature
quite jet black, shiny; tubercle conic, about 0.05 mm. long, whitish, constricted basally.
Rare and local in moist sandy soil, e. Tex. ( Bastrop Co.), Edwards Plateau ( Burnet Co.),
Plains Country ( Hale Co.) and Rio Grande Plains ( Hidalgo Co.), scattered, summer;
scattered in warmer parts of both hemispheres, in Am. n. to Ia., Neb., Colo. and Wash.

18. Elcocharis macrostachya Britt. Rhizomatous perennial; rhizomes 1-2.5 mm. thick,
often reddish; culms in tufts along the rhizome, 18-50 cm. long, 0.9-3 mm. thick, erect, 
often appearing slightly spongiose and irregularly sulcate on drying, occasionally com
pressed; sheaths tight, apically truncate or very slightly oblique, very firm, in many speci
mens mucronate, ba•ally dark-reddish-brown; spikelets 8-25 mm. long, about 3 mm. 
thick, Ianceolate or linear-lanceolnte, ac1..te, of 40 to 100 flowers; lowest 1 to 3 scales 
sterile, firm, obtuse, the lowest one sometimes completely encircling the base of the 
spikelet; fertile scales lanceolate to broadly lanceolate, more or Jess acute, about 3 mm. 
long, with a green or stramineous midrib (which does not reach the apex), a firm huffy 
to castaneous lateral and subapical zone and a hyaline margin and apex; bristles 7 or 8, 
brownish, unequal, the longest usually as long as the tubercle; style 2-branched, the 
upper part promptly deciduous from the base; achenial body obovate to pyriform, 1.2-1.8 
mm. long, usually more turgidly convex on one ( abaxial) side than on the other,
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surficially nearly smooth or very faintly reticulate-punctate in an open pattern, lustrous, 
ripening through shades of yellow to golden-brown; tubercle 0.3-0.7 mm. long, conic to 
depressed or even subglobular, grayish, texturally like pumice or rotted bone, usually 
about half as broad as the body, basally constricted. Some workers refer these plants to 
the Old World complex known by the name E. palustris ( L.) R. & S. E. xyridiformis 
Fern. & Brack. Most of Tex. ( except extreme e. and s.e.), usually in slightly alkaline mud, 
spring-summer; Minn. to Ill., Mo., Kan., Okla. and Tex., w. to s. Alas., Calif. and s. to 
cen, Mex.; Col. 

19. Eleocharis fallax Weath. Perennial much like E. macrostachya but styles 2- or
3-branched, the achenes averaging smaller (body 1.2-1.7 mm. long and tubercle 0.2-0.5
mm. long) and the body more distinctly and regularly punctate ( much as in E. monte
vidensis). Rare in (brackish?) mud, s.e. Tex. ( coUected once in Matagorda Co.), summer
( ?); coastwise, Mass. to Tex.; Cuba.

20. Eleocharis tenuis ( Willd.) Schult. var. verrucosa ( Svens.) Svens. Rhizomatous
perennial; rhizomes 1-2 mm. thick, scaly-fibrous, castaneous-fuscous; culms tufted at 
intervals along the rhizomes, 15-50 cm. long, 0.2-0.3 mm. thick, weakly ascending, 4-
or 5-sulcate or simply angled; sheaths basally purplish-red, apically furn, truncate to very 
slightly oblique, usually with a minute mucro; spikelets oblong or narrowly ovoid to 
lance-ovoid, 3-9 mm. long, of 20 to 40 flowers; scales ovate to obovate, obtuse, about 
2 mm. long, with a greenish or stramineous midrib and firm castaneous to purplish-black 
sides, marginally very narrowly scarious; bristles 2 or 3, promptly deciduous, very short; 
styles 3-branched; achenial body broadly obovoid to suborbicular, distinctly trigonous, 
0.6-0.8 mm. long, ripening through shades of ivory to greenish-olive, surficially minutely 
but pronouncedly warty or pitted in vertical lines; tubercle strongly depressed-pyramidal, 
0.1-0.2 mm. long, slightly constricted basally. Infrequent in moist sand, forested areas, 
e. Tex., rare in s.e. Tex., spring; temp. e. N.A., w. to Ill., Mo., Okla. and Tex. ( the var.
verrucosa in the w. part of that distributional area).

21. Eleocharis compressa Sulliv. Rhizomatous perennial; rhizomes 2-4 ( -6) mm. thick,
usually short and forking, forming dense thick mats; culms tufted along the rhizome, 
9-20 cm. long, erect, strongly compressed, 0.6-1 mm. broad in the flat dimension, several
striate on each side; sheaths usually reddish basally, apically firm and truncate or only
very slightly oblique, witl1 a mucro; spikelets ovoid to narrowly ovoid, 5-12 mm. long,
with 20 to 40 flowers; scales broadly lanceolate, the lower medial portion chestnut-brown
or chestnut-fuscous ( the mid-nerve somewhat paler), the margins and the long-attenuate
sometimes bifid (split) apex translucent-scarious; bristles 1 to 5, promptly deciduous,
very short; style 3-branched; achenial body broadly obovoid, turgid, obscurely trigonous,
about 1 mm. long, ripening through yellow to a golden-brown, surficially granular
roughened or reticulate ( rougher than in the following species but not as rough as in
E. tenuis); tubercle 0.1-0.2 mm. long, depressed- to globose-conic, usuaJly slightly
constricted basally. E. elliptica Kunth var. compressa ( Sulliv.) Drapalik & Mohlenbrock.
Rare in loamy usually moist soil in e. Tex. ( San Augustine Co.), spring; most of n.e. U.S.;
also Ont., Sask., Ga., Okla. and Tex.

22. Eleocharis acutisquamata Buckl. Rhizomatous perennial; rhizomes 2-4 ( -6) mm.
thick, usually short and forking, forming dense thick mats; culms tufted along the 
rhizome, 8-20 ( -28) cm. long, 0.3-0.8 mm. thick, slightly compressed or usually merely 
irregularly several-angled; sheaths usually slightly pinkish basall:1, apically firm and 
truncate or only very slightly oblique, not mucronate; spikelets narrowly oblong or 
cylindric to narrowly elliptic, usually with a blunt point, 3-11 mm. long, of 24 to 44 
flowers; scales broadly lanceolate, the lower medial portion brown ( the midnerve slightly 
paler), the margin and the long-attenuate sometimes bifid (split) apex translucent
scarious; bristles several, extremely short and promptly deciduous; style 3-branched; 
achenial body broadly obovoid to obovoid-pyriform, turgid, obscurely trigonous, 0.9-1.2 
mm. long, ripening through yellow to a golden-brown, surficially very minutely granular
roughened and obscurely reticulate; tubercle conic to essentially globular, 0.1 mm. long
( rarely to 0.2 mm.), basally constricted. Probably conspecific with E. compressa. Abun
dant in calcareous loamy ( usually slightly moist) soil, Edwards Plateau and n.-cen. Tex.,
infrequent s. to s.e. Tex. ( Refugio Co.) and in e. Plains Country, spring; also Okla.

23. Eleochnris montevidensis Kunth. Rhizomatous perennial; rhizomes extensive, 1-2
(-2.5) mm. thick, usually dark-reddish; culms 1-5 dm. long, 0.4-1 mm. thick, erect, 
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rather soft, sometimes slightly compressed, in pressed �pecimcns often irregularly sulcate 
and showing incomplete and weak septa; sheaths basally dark-reddish, apically quite 
firm, truncate or only very slightly oblique and weakly mucronate; spikelets very variable 
in shape, from globular to cylindric or ovoid to elliptic, apically blunt, 3-14 mm. long, 
with 24 to 70 { to 110) flowers; scales mostly oblong to oblong-ovate, 2-3 mm. long, 
obtuse to slightly emarginate, the median portion membranous and brownish to atro
castaneous ( with or without a paler midnerve), marginally scarious, often somewhat 
convex aba"<ially, concave adaxially ( this true even before the achenes mature, so the 
spikelets appear filled out soon after an thesis ) ; bristles 4 to 6, some of them usually equal
ing the tubercle; style 3-branched; achenial body obovoid to pyriform-obovoid, ( 0.8-) 0.9-
1.1 ( -1.2) mm. long, turgid, obscurely bigonous, ripening through shades of yellow to 
golden-brown or even dark-brown, punctuate-reticulate surficially ( varying from as rough 
as in E. compressa to nearly smooth as in the plant called E. Palmeri), lustrous; tubercle 
precisely to irregularly conic, ( 0.1-) 0.2-0.3 (-0.4) mm. long. E. arenicola Torr., E.

Palmeri Svens. Perhaps our commonest species, occurring in moist soil essentially through
out Tex. (rare in extreme e. and extreme w.), spring (-summer); cen. Mex. n. to Ore., 
Ida., N.M., Okla., the Gulf States and S.C.; also s. Braz., Urug. and Arg. 

24. Eleocharis cylindrica Buckl. Rhizomatous perennial; rhizomes slender ( 1-2 mm.
thick); culms 15-30 cm. long, 0.4-0.5 mm. thick, about 4-sulcate and -angled, erect; 
sheaths faintly reddish-brown basally, apically firm, truncate or very slightly oblique, 
mucronate; spikelets linear-cylindric, 8-17 mm. long, 2-2.5 mm. thick, acute, of 50 to 60 
flowers; scales about 2 mm. long, ovate, acute, medially thin-membranous, brown ( the 
midnerve pale), marginally white-hyaline, slightly convex abaxially; bristles pale-brown, 
0.05-0.1 mm. long, extremely inconspicuous; style 3-branched; achenial body 0.6-0.8 
( -1) mm. long, obovoid, strongly and obviously trigonous ( the sides slightly concave,
the angles prominent but not sharp), ripening through canary-yellow to golden-brown
or dark-brown, essentially smooth and satiny, apically conspicuously and abruptly nar
rowed to a short cylindric pedestal; tubercle depressed-pyramidal, about 0.1 mm. long
and about as wide or pyramidal and about 0.3 mm. Ion)!. Rare, probably in shallow
water or calcareous mud, Plains Country ( Lubbock Co.) and Trans-Pecos ( Presidio Co.),
June-July; endemic, to be sought in N.M. and Chih.

25. Eleocharis austrotexana M. C. Johnst. Densely tufted perennial ( probably with
short slender matted reddish rhizomes); culms 30-45 cm. long, erect, 0.8-1.1 mm. thick, 
essentially terete, with 12 to 15 minute striae in dried specimens and very weak but 
complete transverse septa 2-3 mm. apart ( otherwise hollow); sheaths 2-5 cm. long, tight, 
mostly reddish, apically quite firm, truncate or only very slightly oblique and with a seta 
or mucro to I mm. long; spikelets lanceolate, acuminate, acute, 8-13 mm. long, of about 
50 to 70 flowers; scales ovate and acute to broadly lanceo]ate, about 2 mm. long, medially 
huffy-brown ( midnerve paler) and membranous, marginally hyaline, whitish; bristles 
about 6 to 8, pale-brown, translucent, inconspicuous, persistent, unequal, the longer ones 
about equaling the achenial body; style 3-branched; achenial body obovoid-pyriform, 
0.7-0.9 mm. long, obscurely trigonous ( the 2 inner angles definite, though not 
sharp, the abaxial one obscure), ripening through shades of yellow to golden-brown, 
surficially nearly smooth, slightly lustrous ( under very high magnification punctulate
reticulate); tubercle depressed-pyramidal, about 0.2 mm. long and broad, slightly con
stricted basally. Rare in Rio Grande Plains and s.e. Tex., Apr.; endemic. 

26. Eleocharis montana ( H.B.K.) R. & S. Perennial, basally subrhizomatous but not
extensive; culms densely tufted, 3-8 elm. long, 1.5-3.5 mm. thick, erect, terete, with com
plete septa 2-3 mm. apart; sheaths basally reddish, apically lineolate, very firm, only 
very slightly obli9.ue, mucronate; spikelets lanceolate, 8-24 mm. long, acute, with llO 
to 240 ( to 350) flowers; scales ovate and acute to broadly lanceolate, about 2 mm. long, 
medially huffy-brown and membranous, marginally hyaline and paler; bristles 6 to 8, 
brownish, unequal, the longer ones about equaling the achenial body; style 2-branched 
( in Texas material); achenial body 0.9-1.1 mm. long, obovate, biconvex ( not turgidly 
so), with 2 definite angles ( in Texas material), ripening through shades of pallid char
treuse and yellow to olive-brown, surficially punctulate-reticulate; tubercle 0.1-0.2 mm. 
long, depressed-deltoid, about half as broad as the body and scarcely restricted basally, 
almost merging with the body. Scarce in wet places, s.e. Tex. and s. as far as Nueces Co., 
summer; widespread in S.A. and C.A., W.I., n. to Ariz., Tex., La. and Fla. 
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27. Eleocharis minima Kunth. Tufted annual; culms 3-7 (-10) cm. long, about 0.1 mm.
thick, extremely weak, often flexuous and recurved, quadrangulate-sulcate; sheaths dark
reddish, apically long-oblique, blunt, hyaline; reduced ( cleistogamous?) spikelets often 
present at the base of the plant among the culms; ordinary spikelets 2-4 mm. long, ovoid, 
5- to IO-flowered, usually blunt; scales ovate to narrowly ovate, blunt or shortly acute,
1.5-2 mm. long, brown and membranous ( midrib paler), marginally hyaline; bristles
about 5 to 7, whitish, about as long as the body of the achene; style 3-brnnclwcl; achenial
body obovoi<l, 0. 7-0.8 mm. long, sharply trigonous ( the 3 sides slightly convex), ripening
through olive-whitish to pale-olive or even dark-olive-gray, often somewhat mottled,
darker near the angles and the ends, essentially smooth; tubercle sharply pyramidal-tri
gonous, 0.15-0.3 mm. long and broad, slightly constricted basally. Rare in mud in s.e.
Tex. ( Aransas and Jackson cos.), spring and fall; trop. Arn. s. to s. Braz. and n. to Ga.,
Tex. and Calif.

28. Elcocharis Baldwinii (Torr.) Chapm. Tufted annual; culms 6-20 cm. long, 0.1-
0.25 mm. thick, ascending or often strongly recurved and stoloniform; sheaths mostly 
reddish, long-oblique, blunt, hyaline; cleistogamous few-flowered spikelets usually abun
dant at base of plant among the sheaths; ordinary spikelets mostly narrowly elliptic, 4-7 
mm. long, of 5 to 10 flowers, frequently proliferating when the recurved culm (stolon)
touches the ground; scales pseudodistichous, the lowest linear and with a strong green
midnerve, the others progressively broader toward the top of the spikelet, lance-elliptic,
3-4.5 mm. long, huffy to ferruginous-buff, membranous, strictly appressed, acute; bristles
several, pallid, about equaling the achenial body or reduced; style 3-branched; achenial
body obovate, 0.7-0.8 mm. long, whitish-huffy to olive or brownish-olive, trigonous
( angles distinct and sides nearly flat), smooth; tubercle pyramidal-trigonous, 0.2-0.3 mm. 
long, acute, constricted basally. Near Caddo Lake, La. ( part of this lake extends into 
e. Tex.), summer-fall; N.C., Ga., Fla., La., (Tex.?).

29. Eleocharis microcarpa Torr. Tufted annual; culms 4-28 cm. long, ( 0.1-) 0.15-0.3
mm. thick, mostly erect or ascending (less commonly weak and somewhat flexuous ) ,
often quadrangulate-sulcate ( at least when dry); sheaths short, strarnineous or slightly
tinged with pink basally, apically long-oblique, blunt and hyaline; spikelets never at the
base of the plant, always terminal on elongate culms, ovoid, 2-5 mm. long, 8- to 15-
flowered, often proliferous ( sending out culms instead of flowers, usually from the axil
of the lowest scale), the spikelet then slightly inclined; lowest scale differentiated, bract
like, sterile, lanceolate to linear, often a third to three fourths the entire length of the
spikelet, consisting mostly of a prominent green midnerve with reduced membranous
sides; other scales ovate, about 1.5 mm. long, blunt, the median distal portion purplish
( midrib paler) and membranous, the median proximal portion whitish, the margins 
white-hyaline; bristles somewhat variable, in our specimens much reduced or usually 
absent; styles 3-branched; achenial body 0.5-0.6 mm. long, obovoid, trigonous ( angles 
not very prominent, sides convex), pearly-white, lustrous, smooth; tubercle 0.05-0.1 
( -0.15) mm. long, depressed-pyramidal, huffy-white, slightly constricted basally. E.

Brittonii Small, E. Lundellii Svens. Frequent in sandy loams, s.e. Tex., infrequent in
e. Tex., spring-fall; coastal areas, Conn. and N.J. to Tex.; also Tenn. and Ind.

30. Eleocharis tuberculosa ( Michx.) R. & S. Tufted perennial, often with ascending
rhizomes 3-6 mm. thick; culms 15-80 cm. long, compressed, 0.5-1 mm. thick in the longer 
dimension, erect, wiry, sulcate, grayish-yellow; sheaths grayish-yellow, shortly oblique 
and acute; spikelets ovoid to lance-ovoid, 5-15 mm. long, blunt to acute, with 25 to 40 
flowers; scales ovate to nearly orbicular, about 3 mm. long, blunt, grayish-yellow to 
strarnineous, firm ( chartaceous to subcartilaginous), not keeled, marginally slightly 
thinner than medially; bristles several, brownish, usually surpassing the achenial body; 
style 3-branched; achenial body broadly obovoicl, 1.2-1.7 mm. long, obscurely trigonous, 
str:unineous to olivaceous, surficially with pronounced large cells ( the cell-walls promi
nent), lustrous; tubercle 1.2-1.7 mm. long, irregularly stele-shaped-conic, apically 
rounded, toward the base flared out mushroomlike and as broad as the body, very 
strongly truncate, the connection to the body very thin. Frequent in moist sand, s.e. and 
e. Tex., May-Nov.; coastal provinces and states, N.S. and N.H. to Tex.; also Tenn.
and Ark.

31. Eleocharis tortilis (Link) Schult. Tufted perennial; rhizomes ascending, 2-3 mm.
thick; culms 15-50 cm. long, 0.5-1 mm. thick, usually flattened or irregularly 3-costate 
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and -sided, often twisted, wiry, grayish to yellowish; sheaths grayish or yellowish, shortly 
oblique and acute or blunt, firm; spikelets ovoid to lance-ovoid or cylindric-ovoid, 6-14 
mm. long, of 13 to 38 flowers; scales ovate to suborbicular, about 3 mm. long, blunt, firm
( subcartilaginous medially to chartaceous marginally), yellowish or grayish-stramineous,
sometimes with a subterminal purplish splotch especially when immature; bristles several,
brownish, often surpassing the achenial body; style 3-branched; achenial body broadly
obovoid, 1.2-1.7 mm. long, obscurely trigonous, the sides convex, surficially pronouncedly
large-cellular ( the cell walls prominent), lustrous, olivaceous-brown or gray; tubercle
pyramidal, 0.6-1 mm. long, usually acute, basally narrower than the body, truncately
constricted to the very narrow attachment. Infrequent in moist sandy soil, e. Tex., May
Nov.; coastal areas, N.Y. to Tex.

32. Eleocharis albida Torr. Rhizomatous perennial; rhizomes extensive, 1-2 mm. thick,
orangish-brown; culms tufted at intervals along the rhizome, 5-30 cm. long, about 1 mm. 
thick, erect, essentially terete, stramineous or basally slightly pinkish; sheaths apically 
truncate or shortly oblique and firm but membranous, basally often pinkish to red; 
spikelets ovoid to ovoid-cylindric, 5-16 mm. long, of 30 to 90 flowers, rarely proliferating; 
scales broadly ovate, subcartilaginous medially, firm-membranous marginally, stramineous, 
shiny; bristles 5 to 8, when mature reddish-brown, some often surpassing the achenial 
body, others half as long; style 3-branched; achenial body broadly obovoid, 0.8-1 mm. 
long, trigonous ( the 2 inner angles sharper and more definite than the abaxial one, the 
faces only slightly convex), maturing through shades of olive-whitish to brownish-olive 
and finally to a rich dark-chocolate-brown, lustrous; tubercle varying from conic to 
globular, 0.15-0.3 mm. long, paler than the body at maturity, constricted basally. Fre
quent in moist perhaps brackish sand in coastal parts of Rio Grande Plains and s.e. 
Tex., spring-summer; coastal areas, Md. to Mex.; Berm. 

5. BULBOSTYLIS KUNTH

Essentially glabrous perennial forming tight swards of limited extent or less commonly 
annual herbs; culms closely tufted, 4-30 cm. long, 0.2-0.6 mm. thick, wiry, erect; leaves 
setaceous, about half as high as and even thinner than the culm; primary bract setaceous, 
often appearing as a continuation of the culm or spreading, 3-22 mm. Jong; other bracts 
setaceous, much-reduced; inflorescence umbelliform or cymose, simple or compound, 
5-40 mm. long or occasionally reduced to a glomerule or even rarely a single spikelet; 
spikelets lance-cylindric, dark-brown, of 7 to 25 perfect flowers; scales spirally imbricate, 
ovate, obtuse to acute or rarely retuse, dark-brown, 1-2 mm. long, strongly keeled ( the 
keel paler), occasionally slightly gibbous, glabrous to strigose or puberulent, marginally 
smooth to slightly fimbriate; perianth bristles absent; style 3-branched, the base enlarged 
and persistent as a tubercle 0.5-1 mm. long, differentiated in texture and color from the 
achenial body; achenial body obovoid or usually obpyramidal, strongly triquetrous, 0.7-0.9 
mm. Jong, maturing through shades of white to pale-huffy-white or grayish, with papillae
or transverse ridges. Stenopltyllus Raf. ( a rejected name). Many authors, with much
justification, include Bulbostylis in Fimbristylis.

About 100 species in warm regions. 
1. Achenes papillose, maturing yellowish or grayish; cyme typically compound

..........................................•.. 1. B. ciliatifolia. 
1. Achenes transversely ridged or rugose; cyme simple ( 2)
2 ( 1). Annual or perennial; achenes with about 10 indistinct transverse ridges on each

face, maturing to a huffy-white . ............ .... 2. B. capillaris.
2. Strong perennial; achene with about 20 minute but ( under a lens!) conspicuous and

pronounced transverse rugae on each face, maturing to a grayish color ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. B. funcoides. 

1. Bulbostylis ciliatifolia (Ell.) Fem. Characters given in the generic description and
the key. Uncommon in periodically wet sandy soil of open woods and hillsides in e. and 
s.e. Tex., summer-fall; from Va. s. to Fla., w. to Tex. 

2. Bulbostylis capillaris ( L.) Clarke. Characters given in the generic description and
the key. Fimbristylis capillaris ( L.) Gray, Infrequent in sandy soil and in crevices of 
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granitelike rocks which decompose to sandy soil, e., s.e. and n.-cen. Tex. and Edwards 
Plateau ( Central Mineral Region), rare in Trans-Pecos, spring-summer; widespread in 
warm-temp. N.A., s. to Calif., Ariz., N.M. and the Gulf States ; Tam.; Cuba; reported 
in Chih. 

3. Bulbostylis juncoides ( Vahl) Kiikenth. Characters given in the generic description
and the key. Locally frequent in rock crevices in Chisos and Davis l\Hs. in the Trans
Pecos, rare in granite area of Edwards Plateau, summer; Tex. and Ariz. s.e. to Guat.; 
Hisp.; Bol. to Urug. and Arg. 

Our plants are referable to the var. ampliceps Kiikenth. ( which name is probably not 
the earliest applicable one in t'he varietal rank). 

6. FIMBRISTYLIS VAHL17

Perennial or annual, the culms solitary or in tufts, or variously rhizomatous, rigid or 
lax, leafy toward the base; leaves filiform to narrowly or broadly linear, glabrous to 
pubescent, flat or involute, ligulate or eligulate, the sheaths closed or partly open at 
maturity of t'he leaf; spikelets lanceolate or oblong to ovoid or round in outline, terete or 
somewhat flattened or angled, either solitary and terminal on the scapes or in simple or 
compound umbelliform systems involving pedunculate and sessile spikelets of cymules, 
the whole inflorescence as well as the cymules composing it often subtended by a leafy 
involucre; fertile scales glabrous or variously pubescent, subdistichous to more often 
spirally arranged, deciduous, all but the lowermost fertile; florets perfect; perianth absent 
( the flower produced on a short pedicel joint which usually disarticulates with the 
achene); stamens one to three; anthers oblong, basifixed, sometimes apiculate, the two 
thecae at maturity longitudinally and laterally dehiscing; style 2- or 3-branched, the 
unbranched portion flattened and flmbriate for at least a portion of its length or ( more 
rarely) subterete or angled, the style base either flattened or swollen but in any event 
not persistent at the summit of the achene; achene lenticular or trigonous; surface of 
achene smoothish, cancellate or warty, usually made up of isodiametric or horizontally 
arranged rectangular cells, these either concave or protuberant. 

Over 200 described species, in a variety of habitats in warm temperate to tropical 
regions of the world. 

1. Style 3-branched ( 2)
1. Style 2-branched ( 3)

2 ( 1). Achene trigonous, the surfaces smooth or warty; ligule of short nairs present
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . 1. F. autumnalis. 

2. Achene not trigonous or only obscurely so, obovoid, the surfaces usually warty; ligule
absent ....................... ............... 2. F. miliacca. 

3( 1 ). Ligule of short hairs present ( this characteristic is most noticeable in those en
tities that have broadly linear flattened leaf blades but is difficult to detect in 
those extremes that have very involute narrow leaf blades ( 4) 

3. Ligule absent ( 8)

4( 3). A system of slender pale or reddish rhizomes present; robust perennials with tall
wandlike culms ( 5) 

4. Rhizomes absent or ( if present) thickened and composed of stout contiguous culm
bases; perennial or annual species ( 6) 

5 ( 4). Fertile scales puberulent toward the tip; scapes usually flattened, often scabrous
edged distally; edges of leaves ( especially toward the tip) scabrid; achene finely 
but definitely reticulate; in upper edges of salt marshes, dune swales or fresh 
marshes on the Coastal Plain ................... 3. F. caroliniana. 

5. Fertile scales usually smooth; scapes more slender, terete or broadly oval in cross
section and smooth distally; edges of leaves usually not scabrid; achene smoothish 
or with longitudinal rows of shallow isocliametric pits; moist or wet prairies, 
river sloughs, marshes and springy places in west Texas ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. F. puberula var. interior.

-----

IT Adapted from Robert Kral in Sida 4, No. 2. 1970, 
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6 ( 4). Face ( one side) of achene smoothish or with many ( 15 or more) longitudinal 
rows of shallow pits or cells ( thus finely striate) .. 4. F. tomentosa. 

6. Face ( one side) of achene more closely reticulat.e, usually with 1 2  or less longi
tudinal rows of horizontally oriented rectangular cells ( 7) 

7 ( 6). Sheaths densely spreading-hairy; margins of leaf blades spreading-hairy ( at 
least toward the base); leaves broadly linear, spreading, subdistichous; primary 
rays of umbel stifHy spreading, the inflorescence often as wide as long or wider; 
edges of achene with at least low warts; weed of Gulf Coastal Plain ......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. F. decipiens. 

7. Sheaths and leaves variable in pubescence; leaves narrowly linear, usually ascending;
primary rays of umbel spreading or ascending but inflorescence usually longer 
than broad; achene lacking warts or copiously warty; widespread ...... ... .. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. F. annua. 

8( 3 ). Low often densely tufted weedy annual; leaf blades Jincar-filiform ....... ... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. F. V ahlii. 

8. Taller more robust wider-leaved perennials ( 9)

9(8). Plants densely cespitose; bases of leaves hard, leathery, usually very dark-brown
or castaneous, often quite lustrous, deeply set in substrate; common to brackish 
coastal habitats . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. F. castanea. 

9. Plants in small tufts or culms solitary; bases of leaves thickened and hard or culm
bases bulbous but in any case more shallow-set in substrate; either with stout 
contracted rhizomes or with fasciculate clusters of narrow orange-brown rhizomes; 
from sandy acid pineland savannahs or oak barrens to heavy prairie soils but not 
in brackish coastal habitats ( 10) 

10 ( 9 ) . Base of cul ms bulbous, of ten joined together into a stout knotty rhizome; old leaf 
bases often persisting as shreddy remnants; outer surface of fertile scales usually 
with some puberulence ........................ 9. F. puberula. 

10. Base of culms rarely bulbous, usually producing fascicles of slender orangish rhizomes;
old leaf bases not persisting as shreddy remnants; outer surface of fertile 
scales seldom with any puberulence ............. 10. F. puberula var. interior. 

1. Fimhristylis autumnalis ( L.) R. & S. Cespitose annual, usually 5-20 cm. tall; leaves
glabrous, spreading, subdistic'hous, from half as long as the culms to equaling the culrns; 
blades linear ( to 4 mm. broad), flat, the backs with numerous raised veins, the margin 
a pale cartilaginous ciliate-scabrid border; sheaths broader, keeled, with a broad scarious 
tan entire margin, joining the blade at an acute angle or truncate; ligule present as a line 
of short pale hairs; scapes flat, similar to the leaf blades, the edges often harsh; longest 
involucral bract with blade similar to that of the leaves, seemingly a continuation of the 
scape, shorter to longer than l'he inflorescence; spikelets linear-oblong to Ianceolate, 
usually 3-7 mm. long, pale- to dark-brown, in an open to densely closed paniculate system 
of cymes, the primary rays usually ascending; fertile scales ovate-lanceolate, usuaily 
keeled, entire, the midrib excurrent as a mucro; stamens usually 2, rarely 1, 0.2-0.3 mm. 
long; style 3-branched, much longer than the achene, trigonous at the base, subterete 
above toward the branches, entirely smooth; achene trigonous-obovoid, apiculate, about 
1 mm. long, pale-brown, the surface smooth to quite verrucose. Moist to wet sands, peats, 
silts or clays, primarily of disturbed sunny ground, various provinces of e. N.A.; Carib. 
I., Mex. and C.A.; also Old and New World trop. 

2. Fimhristylis miliacea ( L.) Vahl. Cespitose annual to 5 dm. tall ( rarely to 1 m.) ;
leaves equitant, di<;tichous, from one half the length of the plant to nearly as long, rigid, 
smooth, flabellately spreading, tapering evenly from broad clasping sheaths into the 
blade, thence continuing to taper into a slender tip, the numerous veins raised and evenly 
spaced; margin of the blade narrow, pale, cartilaginous, antrorsely ciliate-scabrid, the 
margin of the sheath somewhat broader, scarious and entire; sheaths keeled, often 
bladeless; ligule not evident; scapes slender but rigid, flattened or somewhat angled in 
cross section toward the base, more flattened distally but often with a double margin 
along each edge; spikelets subglobose to ovoid or short-cylindrical, 2-4 mm. long, on 
flattened scabrous pedicels in a compound loose to congested system of cymes; longest 
involucral bract usually shorter than the inflorescence; fertile scales ovate, pale- to 
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(usually) dark-brown, smooth, the apex obtuse to rounded or emarginate, the margin 
entire, the midrib paler by contrast or greenish and rarely excurrent; stamens 1 or 2, the 
anthers less than 1 mm. long; style 3-branched, the unbranched portion not much longer 
than the achene, subterete below, more flattened and fimbriate above toward the 
branches; achene obovoid ( usually narrowly so), apiculate, about 1 mm. long, pale
brown, reticulate, the cells narrowly rectangular and horizontally oriented in 4 to 6 
rows on a face, the longitudinal ribs usually more prominent and usually verrucose. Sandy 
peat, peat-muck and silt of open areas such as savannahs, pond, lake or river shores, cult. 
areas ( particularly rice fields), in the U.S. from N .C. s. in the Coastal Plain into peninsular 
Fla., w. along the Gulf Coast into Tex.; throughout the Carib. I., Mex. and C.A. 

3. Fimbristylis caroliniana (Lam.) Fern. Rhizomatous perennial, to 1.5 ( -2) m. tall;
culms solitary or in small tufts, the bases rather shallowly set in the substrate; leaves 
subdistichous, usually spreading, about ha1f as long as the scapes; blades firm, linear, 
2.5 ( -7) mm. wide, the surfaces smooth or in some cases pubescent near the ligule or the 
upper face, the backs with several raised nerves, the pale margin hyaline and scabrid; leaf
sheath broader, clasping, firm, pale- to dark-brown, glabrous to sparsely pubescent, with 
a wide stramineous to tan or reddish-brown scarious margin ( this gradually or abruptly 
passing into the blade and often ciliate at this point); ligule of appressed hairs, usually 
complete; scapes about t'he width of the leaf blade, glabrous, many-ribbed, subterete 
toward the base, usually flattened toward the apex ( in which case the edges scabrid); 
longest bract of the involucre much shorter than the inflorescence to but slightly ex
ceeding it, the back glabrous to puberulent, the margin harsh; spikelets ellipsoidal to 
lance-ovoid or oblong, 5-15 mm. long, blunt to acute, pale-dull-brown to reddish-brown, 
few to many in a compound umbellate system of cymes, the edges of the peduncles 
scabrid; fertile bracts ovate, glabrous or puberulent on the backs toward the apex, the 
margin entire, the surface marked by a thick usually paler area of midrib ( this some
times excurrent as a short mucro); stamens 3, the apex of the flattened filaments nar
rowed, the anthers about 3 mm. long; style 2-branched, Hat, fimbriate from near the base 
to slightly beyond the point of branching; achene lenticular-obovoid, about 1 mm. long, 
pale- to deep-brown, often lustrous, finely reticulate with the reticule composed of 
several fine rows of foveae or horizontally oriented rectangular cells; pedicel joint very 
short, usually persistant. Brackish, alkaline or mildly acid sands or sandy peats of 
beaches, dune swales, lake shores, roadside ditches, more rarely savannahs or flatwoods, 
Coastal Plain from N.J. s. into the Fla. Keys and w. along the Gulf Coast to Tab.; Cuba. 

4. Fimbristylis tomentosa Vahl. Cespitose annual to 7.5 dm. tall; leaves from half as
long to nearly the length of the mature culms; blades linear, 2-4 (-5) mm. broad, usually 
flat but sometimes slightly involute, spreading to ascending, the surfaces pubescent, the 
backs with several prominent raised nerves, the margin evident as a pale cartilaginous 
narrow border which is ciliate-scabrid; leaf sheath broad, usually tomentose, with a wide 
brownish subscarious margin ( this long-ciliate and huncate above at juncture with 
blade); ligule present as horizontal line of short pale hairs; scapes rather rigid, subterete 
basally, usually flattened or oval in cross section just below inflorescence, smooth or 
variously pubescent; spikelets at maturity a rich-reddish-brown, lance-ovoid, 4-6 mm. 
long, acute, usually many in a rather dense paniculate system of cymes the primary 
branches of which are usually ascending, pubescent ( spikelets solitary in depauperate 
specimens ) ; longest involucral bract exceeding inflorescence, leaflike in its vestiture, 
always with a prominently hairy sheath; fertile bracts ovate, at maturity glabrous, reddish
brown except for a paler often greenish area of midrib ( this usually exserted as a short 
cusp (backs of the midrib of lowermost scales often with some hairs)); anthers 2, 0.7-1 
mm. long; style 2-branched, flattened, the edges fimbriate from near the base to the base
of the branches; achene obovoid, slightly apiculate, including the pedicel 1.7-2 mm.
long, lenticular, finely foveate (pitted) with the pits arranged in many vertical rows,
sometimes slightly umbonate, at maturity a dark- to pale-brown except for the pale
margin; pedicel joint persistent, to 0.5 mm. long. Moist to wet sands, silts or clays of
disturbed 'habitats such as pond or river banks, roadside ditches, canals or agricultural
grounds, Coastal Plain from N.C. s. to n. Fla. and w. into Tex.

5. Fimbristylis dccipiens Kral. Cespitose clecumbent annual to about 3 elm. tall, the
scapes spreading or ascending; leaves about one half as long as the mature culms; blades 
linear, pale-green, averaging about 2 mm. wide, the upper and lower surfaces smoothish 
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or with erect long trichomes along the veins beneath, the backs with several prominent 
raised nerves; leaf margins thickened, pale-cartilaginous, with approximate to scattered 
long horizontal trichomes toward the blade base ( these grading into a scabrid margin 
distally); sheaths closed, with a broad scarious tan margin that is spreading-pilose and 
also ciliate apically; ligule present as a line of short pale appressed hairs; scapes fairly 
rigid, multicostate, terete below, sometimes slightly flattened distally, the ridges some
times with scattered horizontally spreading hairs; longest involucral bract longer tl1an 
tho inflorescence, similar to leaves in width and indument of blade, the expanded 
sheath spreading-pilose; spikelets ellipsoidal to lance-ovoid, 5-6 mm. long, acute, stra
mineous to brownish, few to several in  an open system of spreading usually 1- to 3-
spikeletted cymules, the inflorescence usually about as broad as or broader than long; fer
tile bracts broadly oblong to ovate, the apex acute to acuminate or obtuse, the margin 
entire and scarious, paler, the surface smooth, tan or tinted with brown, the midveins in
conspicuous and pale or the midnerve itself green; midvein usually excurrent as a short 
mucro; anthers 1 or 2, about 0.8 mm. long; style 2-branched, flattened, the edges usually 
flmbrinte only from about the midpoint to the base of the style branches; achene broadly 
lenticular-obovoid, about 1 mm. long, pale-brown or greenish-brown, the 2 edges some
what thickened and paler, the surface ridged-reticulate, the cells rectangular and 
horizontally oriented in 8 to 11 vertical lines to a side, with the longitudinal edges more 
prominent than the transverse; edges of the achene usually with a few isolated papillae 
toward the dMal end. A weed of moist sandy roadbanks, fields and disturbed open usuaIIy 
piney woods, in the Coastal Plain from e. N.C. s. to n. Fla. and w. to e. Tex. 

6. Fimbristylis annua (AU.) R. & S. Cespitose, decumbent to ascending or erect annual,
to 5 dm. taU ( usually much lower); leaves from half as long to nearly the length of the 
mature culmc;; blades usually narrowly linear, glabrous to tomentose, 1-2 ( -4) mm. wide, 
the backs witl1 several prominent raised nerves, the often pale margin cartilaginous and 
usually ciliate-scabrid; she:iths broad, smooth or pubescent, with a wide subscarious 
margin that is smooth or pubescent, pale brown, toward its apex ciliate and truncate or 
acute; li!;Ule present as a horizontal line of short hairs; scapes lax to rigid, ascending or 
erect, subterete basally, Battened or subterete above at juncture with inflorescence; 
longest involucral bract similar to leaves in its width and indument, shorter or longer 
than the inflorescence, the sheathing base smooth or hirsute; spikelets lance-ovoid or ob
long, 3-8 mm. long, acute, greenish to tan or brown to a dark-reddish-brown, in a few- to 
many-spikeletted simple or compound umbellate system of cymes ( spikelets solitary in 
depauperate specimens); fertile bracts broadly oblong to ovate, the apex acute to obtuse, 
the margin entire, the surface smooth, the paler midrib seldom excurrent; anthers 1 or 
rarely 2, about 1 mm. long; style 2-branched, flattened, the edges fimbriate from the 
base to the branches or entire basally; achene lenticular, ovoid or obovoid and quite 
tumid, about 1 mm. long, apiculate, white to brownish, often iridescent, striate-reticulate, 
the rectangular ceIIs shallowly concave and horizontally arranged in from 5 to 12 longi
tudinal rows per side, the longitudinal ribs more conspicuous than the horizontal; surface 
of achene often verrucose, the warts forming either along the longitudinal ribs or over 
entire cells. On a variety of moist sunny substrates such as savannahs, roadsides, grass
lands and disturbed or cultivated areas, in temp. to trop. climates of both hemispheres. 

7. Fimbristylis Vahlii (Lam.) Link. Cespitose low annual, the culms to 1.5 dm. tall
( usually much lower); leaves one third as long as the scape to equaling or exceeding it; 
blades linear-filiform, spreading-recurved, less than 1 mm. broad, somewhat involute, the 
backs with several prominent raised veins, often with small stiff ascending hairs, the 
margin somewhat thickened and similarly hairy; leaf sheath broad, stramineous or pale
brown, usually smooth or with a scattering of small hairs, the margin scarious, entire, 
passing gradually into the blade; ligule absent; scapes stiffiy ascending, wiry, sli�htly 
broader than the leaves, glabrous, many-ribbed, subterete; spikelets lance-ovoid to 
linear-ellipsoidal or oblong, 5-10 mm. long, usually acute, pale-greenish-brown, 3 to 8 
in  a dense terminal cluster that are subtended by several leaflike involucral bracts ( these 
always exceeding the inflorescence and usually at least the length of the basal leaves); 
fertile bracts ovate-lanceolate or oblong-lanceolate, glabrous, stramineous or pale-green, 
the midrib conspicuous, dark-green and pointed beyond the scale as a short erect or 
slightly recurved mucro; stamen l, the anther less than 0.5 mm. long; style 2-branched, 
much longer th.in the a<;hene, subterete, the base swqllen, the surface smooth or papillate 
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from about the midpoint to the point of branching; achene obovoid, tumid, 0.5-0.7 mm. 
long, pale, sometimes slightly iridescent, reticulate, the individual rectangular cells ar
ranged horizontally in 5 to 7 vertical rows on a side. Fine sands, silts or clays, usually 
alluvial or shoreline situations, often on areas of disturbed bottomland, S.C. s. to n. Fla., 
w. to Tex.; scattered localities in inland states; in w. U.S., Calif. and Ariz.; Mex. and C.A.

8. Fimbristylis castanea ( Michx.) V ahl. Densely cespitose perennial to 1.5 ( -2) m.
tall, the bases of the plants castaneous, deep-set in substratum, the outer leaves of a tuft 
and the older leaves persistent as imbricated scales; leaves from one third the length of 
the culms to nearly as long; blades usually very narrowly linear ( rarely to 2 or 3 mm. 
broad), ascending, thick ( often semicircular in cross section), most frequently involute, 
smooth (particularly toward the base), the nerves on the back numerous and indistinct 
but the marginal nerve or nerves ciliate-scabrid with ascending stout-based hairs; sheath
ing portion of the leaf broad (broadening gradually toward the base), pale-brown to 
dark-brown or very deep-lustrous-reddish-brown, thick and rigid, the broad margin thin 
or even scarious, entire except for the truncate or rounded ciliate apex; ligule of hairs 
either absent or incomplete but a color change evident on the upper surface of the leaf 
at the collar; scapes slender, wandlike, as wide as the blades or somewhat wider, many
ribbed, terete toward the base of the plant, subterete to oval or elliptical in cross section 
upwardly; longest bract of the involucre usually shorter than the inflorescence or about 
the length of the inflorescence ( rarely longer), the blade somewhat flattened, ciliate
scabrid; spikelets usually ovoid or lance-ovoid, very rarely cylindrical, 5-10 mm. long, 
rarely longer, the mature ones usually pale- to dark-brown, dull, in a dense to open 
ascending or spreading umbellate compound system of cymes; fertile bracts broadly 
ovate, smooth, brown, usually dull, the margin entire or becoming erase with age, the 
apex rounded; veins of the mid-portion of the scale obscure or visible as faint pale lines 
that converge apically to form a short mucro; stamens 2 or 3, the anthers about 2 mm. 
long; style 2-branched, flattened, fimbriate from the base to the point of branching; 
achene lenticular-obovoid or obpyriform, 1.5-2 mm. long, reddish-brown or dark-brown, 
often lustrous, scalariform-foveate or reticulate, the individual cells almost isodiametric 
or horizontally rectangular and usually arranged in numerous fine vertical rows. Moist 
sands or muck of coastal marshes, dune swales or estuary banks ( rarely alkaline situations 
inland), L.I. s. along the Atl. Coast into the Fla. Keys, along the Gulf Coast s. and w. into 
Tam. and the Yue. Peninsula; Ba'h. I., Cuba. 

9. Fimbristylis puberula (Michx.) Vahl. Perennial to 1 m. tall; culms solitary or in
small tufts, the bases often hard, knotty and jointed together into short thick rhizomes on 
which the old leaf bases often persist as shreddy remnants; leaves from one third as long 
to nearly equaling the culms; blades narrowly linear, usually involute at least toward the 
base, about 1 mm. wide, the backs with several raised nerves, smooth to variously pube
scent, the upper surface smooth or variously pubescent, the pale margin cartilaginous and 
ciliate-scabrid ( this most noticeable toward the blade-base and -apex); sheaths hard, 
thick, fibrous, pale- to dark-brown, the broad margin scarious and entire except for long 
cilia at apex; ligule inconspicuous, incomplete or absent; longest bract of inflorescence 
erect, the blade flattened, usually much-surpassed by the inflorescence; spikelets lance
ovoid to ovoid or ellipsoidal, 5-10 mm. long, reddish-brown, in a usually few-flowered 
compact to open system of pedunculate cymules or a simple umbel-like cyme; fertile 
scales ovate to obovate or even reniform, reddish-brown to dull-brown or flavescent, the 
backs rounded, the scarious rounded margin entire and ciliate or somewhat lacerate, the 
inconspicuous nerves flavescent to pale-brown or sometimes the central ones slightly 
raised, greenish and slightly excurrent as a short mucro; outer surface of at least the 
lower scales puberulent at least toward the apex; stamens 3, the anthers 2-2.5 mm. long; 
style 2-branched, flattened, the edges usually fimbriate from about the mid-point to the 
base of the style branches; achene lenticular-obovoicl, about I mm. long, rather flat to 
somewhat tumid, sometimes umbonate, flavescent to dark-brown, the surface distinctly 
to faintly reticulate, the rectangular cells usually arranged in several longitudinal lines 
( 11 to 20 on a face) in a few cases with very many longitudinal lines with the cells 
isodiametric, the longitudinal lines prominently to slightly raised. Sands, sandy peats or 
clays of savannahs, open pinelands, upper edges of grass-sedge bogs, meadows and 
prairies, throughout the Atl. and Gulf Coastal Plain from L.I. s. into peninsular Fla. and 
w. to Tex. nearly to the Mex. border; scattered from the cen. Piedmont to its southwest.
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edge; scattered in the interior highlands and of frequent occurrence in the moist meadows 
and prairies of the  cen. lowlands, particularly along the Great Lakes on the Pleistocene 
shores and w. into the tall and mid-grass prairies of Tex., Okla., Kan. and Neb.; Can. 

10. Fimbristylis puberula var. interior ( Britt. ) Kral. As the species but plant base less
bulbous and producing dense clusters of short slender twisted pale-reddish-brown rhi
zomes; foliage Eale-green, sometimes appearing glaucous; blade margins distantly to 
approximately ciliate-scabrid; ligule inconspicuous or present as a narrow line of short 
ascending hairs; longest involucral bract usually longer than the inflorescence; spikelets 
ovoid to cylindrical or ellipsoidal, 5-10 mm. long, stramineous to reddish-brown, the 
backs of the scales usually smooth, the central nerve of at least the lower scales excurrent 
as a definite terete mucro; achene with several prominent to rather obscure longitudinal 
ridges that are interconnected with finer horizontal lines, hence the surface composed 
of longitudinal rows of roughly isodiametric shallowly concave cells. Sandy sloughs in 
prairie provinces, particularly in w. Kan. and Neb. but extending s. into w. Tex. and 
southw. Ariz. 

7. HEMICARPHA NEEs &: ARN.

A genus of a few species (perhaps as many as 6) of warm regions. flemicarpha is 
closely related to Cyperus subgenus Kyllinga but the inflorescence and Bowers are much
reduced. Some authors include Hemicarpha in Scirpus but this has very little merit. 

I. Hemicarpha micrantha (Yahl) Britt. Essentially glabrous densely tufted annuals;
culms 1-22 cm. long, 0.2-0.6 mm. thick, essentially leafless; leaves usually 2 per culm 
at its base; upper sheath purplish or brownish, its blade linear to setaceous; lower sheath 
much-reduced, its blade absent; lower bract often appearing as a continuation of the 
culm, 7-37 mm. long; 1 or 2 other much-reduced bracts present; inflorescence a glomerule 
of 2 ( rarely 3) sessile heads or head solitary; beads broadly ovoid, 2-8 mm. long, of 
60 to 140 uniflorous spikelets arranged in tight spirals; scale solitary per spikelet, abaxial, 
ovate to lanceolate, 0.8-2.3 mm. long, the midrib conspicuous often as a keel in the lower 
part and a mucro or awn apically, the sides membranous, convex; "perianth" ( actually 
the wings of the reduced spTh:elet axis) of a single hyaline ad axial scale, often split and 
tom by or adhering to the achene, very inconspicuous; stamens 1 or 2; styles 2-branched; 
achene oblong, nearly terete or elliptic in transection, 0.5-0.8 mm. long, very minutely 
apiculate, surficially microscopically papillate. Scirpus micrantlms Yahl. The species is 
widespread in wann temp. and trop. areas of Am. We have 3 varieties as follows. 

Var. micrantha. "Perianth" scale much shorter than the achene, often bifid or reduced 
or absent. Infrequent or rare in moist soil, s. part of e. Tex., Rio Grande Plains and 
Trans-Pecos; widespread in trop. Am., Calif., Wash., Gulf States and n.e. U.S. 

Var. nristulnta Cov. "Perianth" scale equaling or surpassing the achene and often 
cupped around it distally and adaxially, with no definite vascular tissue ( use magnification 
of 40 diameters); awn of Horal scale two thirds as long as to a little longer than the body 
of the scale. Infrequent in moist soil, e., s.e., n.-cen. and Trans-Pecos Tex., Edwards 
Plateau and Rio Grande Plains; Neb. and Wyo. s. to Tex., N.M. and Ariz. 

Var. Drummondii (Nees) Friedl. "Perianth" scale equaling or surpassing the achene 
and often cupped around it distally and adaxially, with 3 to 5 vascular strands; mucro 
of floral scale less than two thirds as long as the body of the scale. Frequent in e. and 
n.-cen. Tex.; from Mo. and Neb. s. and s.w. to Tex., N.M. and Ariz.; intergrading with 
the last variety. 

8. CYPERUS L. FLATSEDGE 

Herbs, usually with culms leafy near the base, often subscapose; inflorescence terminal, 
an umbel-like aggregation of primary peduncles ( each subtended by a bract, usually) 
bearing spikes or heads of spikelets or the longer of the peduncles each bearing smaller 
umbel.:J.ike aggregations of secondary peduncles ( with or without bractlets) each bearing 
spikes or head of spikelets or the whole inflorescence contracted into a dense flowering 
mass with the true form obliterated; spikelets usually home in several rows on the spike 
or head axis, with a minute bract basally and either with several to many fertile scales 
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clistichously arranged or else reducecl to a single fertile scale plus one or more sterile 
scales above, when several scales fresent the spikelet usually discernibly laterally com
pressed ( i.e., as if the 2 margins o the folded scale were pushed toward each other and 
the scale creased at the usually keel-like median portion, the breadth of the spikelet then 
measured from keel to keel of alternating scales and the thickness from side to side of the 
same folcle<l scale), the spikelet axis either disarticulating at the top of each internode or 
only at its base or often completely persistent, each internode of the spikelet axis often 
with 2 thin "wings" on each side of the flower ( the decurrent Jower margins of the 
next superjacent scale); scales usually folded, either persistent or deciduous; pcrianth 
absent; stamens 1 to 3; styles 2- or 3-branched; achenes lenticular or trigonous, often 
stipitate and/or apiculate, jointed with the style usually at the very top of the achene, 
the achenial body there with or without a minute apiculus but the latter ( if present) of 
the same color and texture as the main part of the achene. 

With upwards of 900 species in warm regions, Cyperus, a vast, difficult genus, is often 
made more confusing by a very unsatisfactory and arbitrary segregation of smaller 
"genera," such as Mariscus Vahl, Pycreus Beauv., Kyllinga Rottb. 
1. Achene lenticular, biconvex or concavo-convex ( 2)
1. Achene trigonous or vaguely so, occasionally appearing nearly terete but definitely not

biconvex or concavo-convex ( 10) 
2(1 ). Achene dorsiventrally compressed, i.e., with one of the sides appressed to the 

spikelet axis, the other appressed to the inner surface of the scale ( the latter 
not keeled) .................................. 38. C. laevigatus.

2. Achene laterally compressed, i.e., with one angle next to the spikelet axis and the
2 slightly convex sides parallel with the 2 sides of the scale, the scale being folded 
and creased at the keel-like median ( 3) 

3 ( 2). Each spikelet with only 2 scales and only one achene ( 4) 
3. Each spikelet with 6 to 60 scales, usually several of them fertile ( 6)
4(3). Stamen solitary; plants rhizomatous, the culms rising at intervals of 3-10 nun .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46. C. brevifolius. 
4. Stamens paired; culms densely tufted or plants mat-forming ( 5)
5( ,1). Densely tufted with a culm density of 4 to 20 per square cm. in the tufts; culms

about 0.7 mm. thick basally; inflorescence 3- 8 mm. long; bracts with translucent 
corners at the very base; spikelets 2- 2.5 mm. Jong, 0.7-0.8 mm. broad, sordid
whitish or very pale-brownish; lower (fertile) scale 1.7-2.4 mm. long; achene elJip
tic, 0.9-1.1 mm. long ( not including the apiculus), 0.5-0.6 mm. broad, ripening to a 
very dark-brown .............................. 45. C. tenuifolius.

5. Culm density in the mat 1 to 4 per square cm.; culms 0.8-1.8 mm. thick basally; in
florescence 7-1 4 mm. long; bracts without translucent comers; spikelets 2.3- 3 mm. 
long, 1.2-1.3 mm. broad, huffy-white to white; lower (fertile) scale 2.2- 2.9 mm. 
Jong; achene obovatae, 1-1.4 mm. long ( not including the apiculus ), 0.7 5-0.9 mm. 
broad, ripening bJack ......................... .4 4. C. sesquifiorus.

6( 3). Spikelets borne in lax spikes 12- 40 mm. long, 1 2-2 3 mm. thick; scales with broad 
white-hyaline margins markedly contrasting with the brownish sides; achenes 
1.2-1.5 mm. long .............................. 3 9. C. albomarginatus.

6. Spikelets borne in heads or glomerules; scales with thin but not hyaline nor white
margins; achenes mostly less than 1.2 mm. long ( 7) 

7 ( 6). The lower part of the edges of the internodal niches of the spikelet axis with 
minute persistent wings which become narrowed and join abaxia1ly forming a 
minute cup at the base of the achene . ........... 40. C. polystachyos.

7. The edges of the internodal niches essentially wingless ( 8)
8( 7). Achenial surface with rectangular-linear cells oriented vertically in l1orizontal

rows, these rows marked off by horizontal wavy usuany discolored sutures ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43. C. -flavescens. 

8. Achenial surface with vertical rows of minute essentiaHy isocliametric usually some
what hexagonal cells ( 9) 
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9( 8). Spikelets 7-12 mm. long; each scale in the center of each side having a splotch 
of a brownish or fuscous color darker than the marginal zone; scales about 2 mm. 
long ........................................ 41. C. ·niger. 

9. Spikelets 3-7 mm. long; each scale nearly uniformly stramineous or olive-stramineous,
1.5-1.8 mm. long ............................. 42. C. lanceolatus. 

10( 1 ). The spikelet ax.is at maturity disarticulating at the base of each internode (just 
above each node), thus breaking into units consisting of a scale, the next lowest 
internode and the attached wings and clasped achene; intemodes postanthetically 
on the sterile side becoming thickened and assuming a white cartilaginous tex
ture ( 11) 

10. The spikelet axis either persistent as a unit or else deciduous as a unit, not disarticu
lating spontaneously at maturity ( 12) 

11 ( 10). Inflorescence ample, relatively lax, to 45 cm. long ...................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35. C. odoratus. 

11. Inflorescence congested into a single large headlike mass ..................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36. C. n1acrocephalus. 

12 ( 10). Cul ms stiffiy erect with complete septa at intervals of 5-50 mm. . ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. C. articulatus. 

12. Culms nonseptate ( 13)
13( 12). Each of the 5 to 8 extremely unequal primary peduncles with an irregular

panicle of several spikes each with a number of ascending spikelets; the total 
inflorescence with 100 to 600 spikelets; scales when spread out nearly orbicular, 
about 1.5 mm. long; spikelet axes wingless ........ 8. C. Iria. 

13. Each primary peduncle either reduced or bearing a head or spike or a glomerule or
bearing several short secondary peduncles but never an irregular panicle; scales 
usually considerably longer than broad or if nearly as long as broad then longer 
than 1.5 mm. ( 14) 

14( 13 ). Stamen l; spikelet axis wingless or essentially so ( 15) 
14. Stamens 3; spikelet axis winged or wingless ( 22)

15( 14). Achenes nearly as thick as long, with concave sides; matted perennials of Chisos
Mountains ................................... 22. C. seslerioides. 

15. Achenes ( 1.5 to) 2 to 3 times as long as broad; sides of achenes not concave ( 16)

16( 15). Tufted annual with culms 1-20 cm. long and a peculiar persistent odor; scales
with 7 or 9 strong evenly distributed nerves and a wholly keel-like median 
portion, the tip usually strongly acuminate and excurved ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 7. C. aristatus. 

16. Tufted or rhizomatous perennials ( some flowering the first year) with culms 10-110
cm. long, odorless ( except in some specimens of C. acuminatus); scales with 3 or
5 nerves and these usually obscure and concentrated in the median portion which
has a flat portion or groove at the base dorsally, the tip either incurved or straight
( slightly excurved in C. acuminatus) (1 7)

1 7(16). Achenes only 0.7-0.8 mm. long; culms with scattered microscopic retrorse projec-
tions like shark's teeth ......................... 17. C. surinamensis. 

1 7. Achenes 0.9-1.5 mm. long; culms either smooth or with antrorse or horizontal 
projections ( 1 8) 

1 8( 1 7). Culms 5-12 mm. thick basally, apically 3- 8 mm. thick and with microscopic. 
antrorse projections like shark's teeth; scales 2-2.4 mm. long, when spread out 
1.2-1.5 mm. broad at the broadest point (just below the middle) ............ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13. C. virens. 

1 8. Culms 0.7-5 mm. thick basally, apically 0.4-2.7 mm. thick, either smooth or with 
microscopic knobs ( very rarely with antrorse projections in C. pseudooegetus); 
scales 1.3-1.9 mm. long ( 1 9) 
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19( 18). Scales with the dorsal basal .flat portion or groove continuing a third to half 
the total length of the scale and 0.3-0.5 mm. broad; scales when spread out 1.5-
1.9 mm. broad near the base and tapering all the way to the apex; achene 1.3-1.5 

mm. long, 0.5-0.6 mm. thick, maturing to a nearly black color .............. . 
. . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . 1 2. C. ochraceus. 

19. Scales with the dorsal basal flat portion or groove continuing only a flfth to a third
the total length and only 0.1-0.2 ( -0.3) mm. broad; scales when spread out 0.6-
1.2 mm. broad at the broadest ( near the middle or shortly below); achene 0.9-1.3 

mm. long, 0.2-0.4 5  mm. thick, maturing to a brownish color ( 2 0)

2 0( 19). Scales essentially linear for most of the length, only 0.6 -0.7 mm. broad and 
( as folded in place) the whole scale incurved -falcate; achene linear, 0.2-0.3 
mm. thick ................................... 14. C. pseudovegetus. 

2 0. Scales ovate, 0.8-1.1 mm. broad at the broadest point, as folded in place the lower 
part of the keel, incurved but the upper part either straight or slightly excurved; 
achene elliptic to oblong, 0.3-0.4 5  mm. thick ( 2 1) 

2 1(2 0). Spikelets with 8 to 1 2  scales, these in 3-to 30-lobed compound glomerules each 
with 2 5  to 1 0 0  spikelets; scales reddish with greenish keels; plants basally often 
with short scaly creeping rhizomes 1-1.5 mm. thick, the culms basally 1-2.5 mm. 
thick .........................•.............. 1 5. C. re-/lexus. 

2 1. Spikelets with 1 2  to 44 scales, these in nearly hemispherical to spherical heads each 
with 1 3  to 44 spikelets; scales brownish-stramineous to rarely tawny stramineous; 
plants tufted, the culms basally 0.7-1.2 mm. thick .. 16. C. acuminatus.

22( 14). Most leaves reduced to mere bladeless sheaths or occasionally the uppermost 
sheaths with short blades very rarely to 1 0  cm. long ( 2 3) 

2 2. Even the lower leaves with well-developed blades ( 26) 

2 3(2 2). Inflorescence (not including bracts) 1-2 cm. long .2 0. C. pliaeolepis. 
2 3. Inflorescence ( not including bracts) 3- 35 cm. long ( 24) 

24 ( 2 3). Bracts usually 2, 1 of them 0.3 to 1 ( to 2) times as long as the in.florescence .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 1. C. Ila.span. 

24. Bracts 1 0  to 2 5, often much-surpassing the inflorescence ( 2 5)

2 5(24). Internodes of spikelet axes with deciduous wings about 1 mm. long and 0.2-0.3
mm. broad .................................. 1. C. giganteus. 

2 5. Spikelet axes wingless ............................ 19. C. alternifoli�1s. 

26(2 2). Achene 0.4-0.7 mm. lopg, 0.4-0.5 mm. thick, subglobose, white; bracts usually 
only 2 in number ............................. 2 1. C. Haspan.

26. Achene 0.7-3 mm. long, usually considerably longer than thick; bracts 3 to 1 3  (27)

27 ( 26). Scales 1.3-2 mm. long; achenes 0.8-1 mm. long, 0.3-0.6 mm. thick, unequally
trigonous; spikelet axis with readily deciduous wings 0. 2-0.3 mm. broad; spikelets 
only 1 mm. broad, much-compressed, borne 1 5  to 7 0  together in spikes ( 28) 

27. Scales ( at least the fertile ones) 2.3-5.5 mm. long; spikelet axis either wingless or
with more or less persistent wings; spikelets variously borne but if only 1 mm. 
broad then not much-compressed ( 29) 

28 ( 27). lnternodes of spikes 0.0-0.5 mm. long; scales 1.3-1.5 mm. long . . . . . . . ..... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. C. erythrorhizos. 

28. Internodes of spikes 0.6-2 mm. long; scales 1.5-2 mm. long ................ , .. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. C. digitatus. 

29(27). Achene 0.2 5-0.3 mm. thick ................... 18. C. onerosus.

29. Achene 0.4-1.2 mm. thick ( 30)

30(29). Achene 1-1.3 mm. long, nearly as thick (0.9-1 mm.) as long; spikelets much
compressed, 2-3 mm. broad, grayish-white with a pale whitish broad stripe 
running down each side ( this formed from the pale margins of the scales) 
............................................. 9. C. compressus.

30. Achene 1.3-3 mm. long, much longer than thick ( 31)

31 ( 30). Spikelet axis intemodes essentially wingless, occasionally with wings up to
0.2 mm. broad ( 32) 

31. Spikelet axis intemodes with wings 0.3-1.2 mm. broad (37)
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32 ( 31). Viscid tufted perennials with cul ms 3-7 mm. thick, the longer peduncles in 
most inflorescences with secondary peduncles each bearing a head similar to those 
of the shorter primary peduncles; leaves spongy· at base, when dried their incom
plete septa visible, the leaf apexes involute ( 33) 

32. Nonviscid perennials, tufted and usually with extensive knotty subrhizomatous bases;
secondary peduncles absent; leaves neither spongy nor septate basally ( 34) 

33{ 32). Spikelets grayish-ochraceous turning grayish-brown; achene thickest ( 0. 7-0.8 
mm.) near the apex, long-tapered to the base, 1.4-1.8 mm. long, only slightly 
apiculate .................................... 10. C. clegans. 

33. Spikelets grayish-yellow becoming rich-golden-brown; achene nearly cylindrical or
very slightly thickened in the upper part, long-tapered below, the main part 1.5 
mm. long and 0.5 mm. thick but also with the persistent style base ( or very large
apiculus) adding almost 1 mm. to the length ...... 11. C. oxylep is. 

34(32). Inflorescence a single dense sessile head 1-3 cm. thick with 1 5  to 5 5  spikelets 
............................................. 31. C. filiculmis. 

34. Inflorescence a short or long relatively lax spike with 3 to 30 spikelets ( 3 5)
3 5  ( 34). Spikes 20- 50 mm. long, 20 -30 mm. thick, with 9 to 30 divaricately spreading

spikelets; scales 1.5-2 mm. broad when unfolded, deciduous from the spikelet 
axis, usually chestnut-brown or less commonly a tawny grayish-brown ......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34. C. spectabilis. 

35. Spikes 10-2 5 (-30) mm. long, 6-14 mm. thick, with 3 to 1 8  spikelets; scales 2-3 mm.
broad when unfolded, usually relatively persistent, brown to brownish-gray to 
dark-olive-brown ( 36) 

3 6  ( 3 5). Inflorescence with 4 to 8 erect or ascending unequal primary peduncles 2- 80 
mm. long, each bearing a spike 9-14 mm. thick of erect or ascending spikelets
3-4 mm. broad; scales 3-3.8 mm. long; achenes 2-2.8 mm. Jong .............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32. C. Schweinitzii. 

36. Infiorescence with ( 1 to) 3 to 5 ( or 6) spikes, either all of them sessile or a very
few of them elevated on peduncles; spikes 6-11 mm. thick, of spreading spikelets 
2-3 mm. broad; scales 2.3-3.3 mm. long; achenes 1.6-2.1 mm. long .......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33. C. Fendlerianus. 

,37 ( 31). Rhizomatous perennials; spikelets with 6 to 40 eventually deciduous scales; 
spikelet axes persistent on the axis of the cluster or spike ( 3 8) 

37. Tufted perennials ( occasionally with knotty subrhizomatous bases in C. liuannensis);
spikelets with 2 to 8 scales ( up to 20 in C. strigosus) and these persistent 
( deciduous in some specimens of C. strigos!ls); spikelet axis deciduous ( more 
or less so in C. strigosus) ( 40) 

3 8( 37). Bracts 3 or 4, about equaling the inflorescence; inflorescence with 20 to 65 
spikelets altogether, usually even the longer primary peduncles bearing a simple 
cluster or spike of spikelets just as do the shorter peduncles; each cluster or spike 
with 3 to 9 spikelets; wings of spikelet axis 2-3 mm. long; achenes 0.9-1 mm. 
thick ....................................... 5. C. rotundus. 

3 8. Bracts 5 to 13, usually much-surpassing the inflorescence; inflorescence with 70 to 
3 50 spikelets altogether; the longer primary peduncles usually with several nearly 
sessile clusters or spikes of spikelets; each cluster or spike with 10 to 50 spikelets; 
wings of spikelet axis 1-1.5 mm. long; achenes 0.4-0.8 mm. thick ( 39) 

39 ( 3 8). Culms ( 60-) 7 5-110 cm. tall; bracts 9 to 13; primary peduncles 9 to 13; 
spikelets reddish-brown; achenes 0.4-0.5 mm. thick . 6. C. setigems. 

39. Culms 1 5- 50 (-6 5) cm. tall; bracts 5 to 10; primary peduncles 5 to 10; spikelets
brown, huffy-brown or golden-brown; achenes 0.6-0.8 mm. thick ............ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. C. esculentus. 

40(37). Achenes mostly 0.3 to 0.5 times as long as the scales; spikelets 10-29 mm. long, 
1-2 mm. broad, usually less than half as thick as broad ( 41)

40. Achenes mostly 0.6 to 0.8 times as long as the scales; spikelets 3.5-11 mm. long,
0.5-1 ( -1.3) mm. broad, usually more than half as tl1ick as broad ( 42) 
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41 ( 40). Blacles 2- 8 mm. broacl; most i11Ilon•sccnccs with the lunger peduncles bearing 
a few short secondary ones; spikes 13-3 5 mm. long, 20-45 mm. thick, thus usually 
thicker than long, with 20 to 70 spikelets 1-2 mm. broad, golden- or tawny-
brown, with 5 to 20 scales .................... 23. C. strigosw. 

41. Blades 1.5- 5 mm. broad; secondary peduncle formation rare; spikes 20-40 mm. long,
1 5-2 7 mm. thick, thus usually longer than thick, with 14 to 4 5  spikelets 0.7-1.3 
mm. broad, grayish-brown, with 3 to 6 scales ...... 24. C. tenuis. 

42(40). Head obovoid, 8-1 5 mm. long, 9-17 mm. thick, with 60 to 80 spikelets in each 
head, the higher spikelets very short, the middle ones spreading and very crowded, 
the lower ones less closely crowded on the axis but retrorsely appressed to the 
stiff peduncle; scales of middle spikelets 5- 5.5 mm. long; wings about 3 mm. 
long, clasping the linear achene which is about 3 mm. long ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . 2 8. C. retrofractus. 

42. Heads or spikes various but not as described above; scales 2.5-4.5 mm. long; wings
0.8-2.2 mm. long; achenes 1.3-2.5 mm. long ( 43) 

43 ( 42). Each wing of the spikelet axis thickened in  a narrow longitudinal stripe near 
where it clasps one of the adaxial angles of the achene, the thickened part 
chartaceous and usually slightly discolored brownish in contrast to the white-
hyaline remainder ............................ 2 7. C. uni/lorus. 

43. Wings not thickened and often not noticeably clasped around the achene ( 44)

44 ( 43). Perennial from black knotty subrhizomatous bases; inflorescence only 2-3 ( -4)
cm. long, of 3 to 6 essentially sessile spikes 10-2 5 mm. long and 7-10 mm. thick,
with 40 to 80 three-scaled spikelets; only the lowest scale of each spikelet fertile
and it enclosing the achene ( 1.5-2.1 mm. long, 0.8-1 mm. thick) ............ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26. C. huarme11sis. 

44. Tufted perennials ; inflorescence ( 1-) 2-1 5 cm. long, of 1 to 14 usually peduncled
heads or spikes 7-30 mm. long and 7-20 mm. thick, with 8 to 240 2- to 8-scaled 
spikelets in which only the terminal scale is sterile, the rest all fertile; achenes 
0.5-0.8 mm. thick ( 4 5) 

4 5( 44). Spikes lax, 10-30 mm. long, with 8 to 30 spikelets ....................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 5. C. liennaphroditus. 

4 5. Heads or spikes dense (the spikelets touching), 7-1 5 mm. long, with 2 5  to 240 
spikelets ( 46) 

46( 4 5). Achenes 1.8-2.2 mm. long; wings 1-2 mm. long; scales 1.2-2 mm. broad; 
spikelets 50 to 240 per head or spike, 0.5-1 mm. broad, with 2 to 4 scales, straw
brown to dark-brown ( to tawny ochraceous) ..... 29. C. ovularis. 

46. Achenes 1.3-1.7 mm. long; wings 0.8-1.4 mm. long; scales 1-1.3 mm. broad; spikelets
2 5  to 70 per head, with 3 to 8 scales, greenish-brown to ochraccous-brown or 
olive ........................................ 30. C. globulos11s. 

1. Cyperus giganteus Vahl. Perennial, densely tufted; culms 4-1 5 dm. long; leaves
reduced to mere long brown sheaths at the base of the culm; inflorescence an umbel-like 
aggregation of 10 to 2 5  primary peduncles ( the longest only about twice as long as the 
shortest), each bearing an umbellule of 4 to 8 peduncled lax spikes with elongate axes 
and 10 to 20 ( reportedly up to 50) spreading spikelets; spikelets about 1 mm. broad or 
narrower, laterally much-compressed, 4-10 mm. long, with 8 to 1 8  flowers; bracts of 
wnbel about as many as the primary peduncles and surpassing the umbel; bracts of 
umbellules as many as the spikes and mostly exceeding them; spikelet axis persistent 
as a unit after the achenes and scales fall; lower margins of scales decurrent on the 
spikelet axis as hyaline readily deciduous wings 0.2-0.3 mm. broad and more than 1 
mm. long; stamens 3; anthers with 2 cells, the connective between the cells prolonged
0.2-0.5 mm. beyond the end of the anthers; achene unequally trigonous, the 2 adaxial
angles much smaller (sharper) than the abaxial one. Rare in extreme s.e. Tex. ( Orange
Co.) in marshes, probably not a persistent member of our flora; Parag., Urug. and Col.
n. to Bond. and Gr. Ant.

2. Cyperus erythrorhizos Muhl. Tufted annual or becoming a definite perennial in
s. Tex.; culms 5-14 dm. long; inflorescence an umbel-like aggregation of 4 to 10 long
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markedly unegual pedunc1es each bearing an irregular cluster of several nearly sessile 
spikes with elongate axes ( with intemodes 0-0.5 mm. long) and 15 to 70 spreading 
spikelets; spikelets about 1 mm. broad or narrower, laterally much-compressed, very 
thin, 3-10 ( -15) mm. long with 6 to 34 or more flowers; bracts of umbel about as many 
as primary peduncles and some about as long as the inflorescence; bracts of the spike 
clusters considerably reduced, inconspicuous; spikelet axes persistent as a unit after 
the achenes and scales have fallen; scales keeled, the lower margins decurrent on the 
spikelet axis as readily deciduous hyaline wings about 0.8 mm. long and 0.2-0.3 mm. 
broad; stamens 3; connective of anthers not surpassing the anther cells themselves or 
else projected as a red point only 0.05-0.1 mm. Jong; achene unequally trigonous. Abun
dant in marshy places, s.e. Tex., infrequent in Rio Grande Plains, n.-cen. and e. Tex., 
probably elsewhere, July-Dec.; Ont. and e. U.S. w. to N.D., S.D., Neb., Kan., Okla. and 
N.M.; also Wash., Ore., Calif., Ariz. and Ut.; presumably also Tam.

Probably not sufficiently distinct from C. digitatus.
3. Cyperus digitatus Roxb. Tufted perennial; culms 5-15 dm. Jong; inflorescence an

umbel-like aggregation of 5 to 13 long markedly unequal peduncles each bearing an 
irregular cluster of several nearly sessile spikes with elongate axes ( intemocles of spike 
axis 0.6-2 mm. long) and 15 to 35 spreading spikelets; spikelets about 1 mm. broad, 
laterally compressed, 7-15 mm. long, with 8 to 35 flowers; bracts of umbel about as 
many as peduncles and some as long as or longer than the inflorescence; bracts of 
spike clusters considerably reduced, inconspicuous; spikelet axes persistent as units 
after the achenes and scales have fallen; scales keeled, the lower sides decurrent down 
the spikelet axis as readily deciduous hyaline wings 0.2-0.3 mm. broad and about 0.8 
mm. long; stamens 3; connective of anther not surpassing the anther cells themselves or
else merely a red point 0.05-0.1 mm. long; achene unequally trigonous. Local in marshy
places near Brownsville, Laredo and Corpus Christi in Rio Grande Plains, July-Dec.;
Braz., Col., Mex., W.I. and Tex.

4. Cyperus articulatus L. CHINTUL. Perennial forming colonies with creeping scaly
rhizomes 1.5-6 mm. thick; culms rising at intervals 7-50 mm. apart on the rhizomes, 
erect, 5-14 dm. long, 2-8 mm. thick, nearly terete or only vaguely triangular, septate at 
intervals of 5-50 mm.; leaves only few, toward the base, reduced to small essentially 
bladeless sheaths; bracts few, 3-11 mm. long; inflorescence comprising 4 to 12 glomerules 
of spikelets, some glomerules nearly sessile and some on slender nodding peduncles to 
12 cm. long; glomerules with up to 20 spikelets, essentially bractless; spikelets 6-25 mm. 
long, about 2 mm. broad, laterally compressed, the axis remaining intact after the scales 
and achenes fall; scales keeled, the lower sides decurrent on the spikelet axis as readily 
deciduous wings 0.2-0.4 mm. wide anc.1 about 1 mm. long; stamens 3; connective very 
minutely prolonged beyond the end of the anther; achene unequally trigonous. Abundant 
in moist clay meadows, s.e. Tex. and Rio Grande Plains, rare n. to s. part of n.-cen. Tex. 
( Comal, Travis and McLennan cos.), May-Oct.; Braz. and Col. n. to Gulf States. 

5. Cyperus rotundus L. NUT-GRASS, TULILLO. Perennial forming colonies with creeping
rhizomes about 1 mm. thick, at intervals with tuberlike thickenings to 1 cm. thick; culms 
8-30 ( -75) cm. long, just beneath the inflorescence 0.8-1.8 mm. thick; leaves crowded in
the basal few cm., much shorter than the culm and usually spreading; inflorescence 3-11
cm. long, of 3 to 8 extremely unequal peduncles each bearing a ( rarely compound)
cluster or short spike of divaricate spikelets, each cluster or spike with 3 to 9 spikelets,
the total inflorescence with 20 to 65 spikelets; bracts usually about 3 or 4 and about
as long as the inflorescence; spikelets 4-30 mm. long, 1-2 mm. broad, laterally much
compressed, with 12 to 36 flowers; scales keeled, straight, dark-reddish, dark-purplish
or dark-purplish-brown, 3-3.5 mm. long, with about 7 paler nerves crowded near the
median so that each of the halves is nerveless in the marginal half to five eighths the
width, the sides decurrent basally as hyaline persistent wings on the spikelet axis which
remains intact even after the scales and achenes have fallen; stamens 3; the prominent
long-exserted anthers witl1 the connective slightly prolonged into a minute reddish knob;
achenes trigonous. Abundant in loamy soil�, s.e., n.-cen. Tex. and Rio Grande Plains,
rare in Plains Country and Trans-Pecos, a pernicious lawn-weed, adv. with us, July-Dec.,
less commonly Jan.-Apr.; widespread in the warmer parts of the world, nat. to Euras.

6. Cyperus sctigerus T. & H. Perennial forming small colonies with creeping rhizomes
( 1-) 1.5-5 mm. thick or slightly thicker at the culm bases; culms ( 60-) 75-110 cm. 
long, just beneath the inflorescence ( 1.5-) 2.3-3.3 mm. thick; leaves few, attached in 
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the basal third of the culm, shorter than the culm, ascending; inflorescence ( not in
cluding bracts) ( 7-) 10-16 ( -20) cm. long, of 9 to 13 extremely unequal peduncles 
each bearing a compound cluster or short spike of divaricate spikelets, each cluster or 
spike with 10 to 30 spikelets, the total inflorescence with 120 to 350 spikelets; bracts 
about as many as the primary peduncles, the longer ones far-surpassing the inflorescence; 
spikelets 6-40 mm. long, 1.5-2 mm. broad, laterally much-compressed, with 6 to 40 
flowers; scales keeled, reddish-brown, straight, 3-4 mm. long, with 5 to 7 nerves either 
crowded medially or somewhat spread out so that each of the halves is nerveless in 
the marginal fifth to three eighths the width, the sides decurrent basally as hyaline 
persistent wings on the spikelet axis which remains intact even after the scales and 
achenes 'have fallen; stamens 3; anther connective sometimes minutely prolonged; 
achenes trigonous. Scattered and local in moist clay meadows and ditches, n.-cen. Tex., 
Rio Grande Plains, Edwards Plateau ( Mason Co.) and Plains Country, summer; Kan., 
Mo., Okla. and Tex. 

7. Cyperus esculentus L. YELLOW NUT-CRASS. Perennial forming colonies with creeping
rhizomes 1-1.5 ( -2) mm. thick ( some forms have tuberlike thickenings on the rhizomes; 
these forms rarely flower); culms 15-50 ( -65) cm. long, just below the inflorescence 
1.5-3 ( -3.8) mm. thick; leaves several, attached in the basal half of the culrn, the upper 
ones ascending, almost equaling or surpassing the inflorescence; inflorescence ( not 
including bracts) 4-14 ( -24) cm. long, of 5 to IO extremely unequal peduncles each 
bearing a short spike ( or the longer peduncles a cluster of short spikes) of <livaricate 
spikelets, each spike or cluster with 12 to 50 spikelets, the total inflorescence with 70 
to 350 spikelets; bracts about as many as the primary peduncles, the longer ones far
surpassing the inflorescence; spikelets 6-30 mm. long, 1-2 mm. broad, somewhat laterally 
compressed, with 8 to 40 flowers; scales keeled, straight, brown, huffy-brown or golden
brown, 2.6-4 mm. long, hyaline, with 7 to 9 nerves which are about equidistant and so 
spaced out that only about the marginal third of each side of the scale is nerveless, the 
sides decurrent basally as hyaJine persistent wings on the spikelet axis which remains 
intact even after the scales and achenes have fallen; stamens 3; anther connective pro
longed into a red dot 0.05-0.1 mm. long; achenes trigonous. Locally abundant and 
weedy in occasionally moistened sandy usually disturbed or unstable or loamy soil, 
scattered all over Tex. but rare in Edwards Plateau and higher parts of the Plains 
Country, summer-fall ( through Dec. in extreme s.); scattered in the wanner parts of 
the world, in Am. n. to Que., Ont., Minn., Ore. and Alas.; probably adv. in Tex. 

8. Cyperus Iria L. Tufted annual; culms 8-60 cm. long, erect; leaves crowded near the
base, shorter than the culm; inflorescence 4-12 cm. long ( not including the bracts), an 
umbel-like aggregation of 5 to 8 extremely unequal peduncles each bearing an irregular 
panicle of several spikes each with a number of ascending spikelets, the total inflorescence 
w:th 100 to 600 spikelet-;; bracts about 4, much longer than the inflorescence; spikelets 
3-10 mm. long, 1.3-1.8 mm. broad, with 2 to 22 flowers, the axis persisting and remaining
intact even after the achenes and scales fall; scales nearly orbicular or as seen laterally
and folded appearing obovate, about 1.5 mm. long, rounded to emarginate, mucronulate,
with about 4 nerves in the incurved weakly keel-like median, brownish or golden-brown,
the hyaline margins tending to fold in and meet on the adaxial side of the achene,
decurrent below as thin striations but not as wings; stamens 2 or 3; achene trigonous,
1.2-1.3 mm. long. Wet clay in coastal rice-growing areas, s.e. Tex. ( Colorado, Harris,
Jackson and Matagorda cos.), locally common, Jufy-Sept.; s.e. Asia ( n. to Korea and
Mongolia), N. Austral., Malaysia, India, Afr., Madag., Iran, Afghan., adv. in scattered
parts of Am., especially in the Gulf and s. Atl. States; W.I.

9. Cyperus compressus L. Tufted annual ( or occasionally appearing as a short-lived
perennial); leaves few, clustered near the base, little shorter than the culms; inflorescence 
(not including bracts) 1-7 cm. long, either of a single nearly sessile head or an umbel
like aggregation of 2 to 6 very unequal peduncles each bearing a head of more or less 
spreading spikelets, the total inflorescence with 5 to 38 spikelets; bracts 3 to 5, the 
longer ones far-surpassing the inflorescence; spikelets 10-24 mm. long, 2-3 mm. broad, 
laterally compressed, with 12 to 24 flowers, the axis persistent and remaining intact 
even after the achenes and scales have fallen; scales 3-3.5 mm. long, acuminate, the 
keel-like median somewhat excurved in the distal half and with 9 to 13 nerves, grayish
white with very pale broad hyaUne margins (so the entire spikelet appears to have a 
white mid-stripe), decurrent below as definite wings but these persistent until the scale 
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next below falls; stamens 3; achene trigonous, 1-1.3 mm. long, ahnost as thick as long. 
In moist sand, infrequent in s.e. Tex., rare in e. Tex., July-Sept.; Afr., Madag., s.e. Asia, 
Malaysia, N. Austral., Micronesia; in Am. from Ecu., Bol. and Braz. n. to N.Y., Pa., 0., 
Ark. and Tex. 

IO. Cyperus elegans L. Tufted perennial; culms 3-7 elm. long, erect; leaves viscid, 
crowded near the base, basally stramineous and somewhat spongy when fresh and upon 
drying the incomplete septa becoming conspicuous, the upper part involute; inHorescence 
{ excluding bracts) 5-15 ( -22) cm. long, of 3 to 10 extremely unequal primary peduncles, 
the shorter ones each bearing a head of spikelets, the longer ones often with several 
short secondary peduncles each bearing a head; each head with 5 to 13 spikelets; bracts 
3 to 5, the longer ones much-exceeding the inflorescence; spikelets 3-15 mm. long, 2.5-4 
mm. broad, with 6 to 20 flowers, viscid, grayish-ochraceous turning grayish-brown at
maturity, the axis persistent and remaining intact even after the scales and achenes have
fallen, wingless; scales firm, 3-4.2 mm. long, with 3 strong nerves close together on the
weakly keel-like median and farther apart on each side 2 or 3 less conspicuous ones { 7
to 9 altogether), the very sharp tip slightly excurved, the lower sides not decurrent { the 
scale measured as folded in the spikelet is 1-1.2 mm. broad); stamens 3; achene 1.4-1.8 
mm. long, black at maturity, trigonous, widest near the apex and long-tapered to the
base. In moist calcareous soil, frequent in s.e. Tex. and Rio Grande Plains, infrequent
to rare in Edwards Plateau and Trans-Pecos, Aug.-Nov., rarely in spring or early summer;
W.I., Trin., C.A., Mex., Fla., La. and Tex.; a var. ma;or Kiikenth. in Peru.

11. Cyperus oxylepis Steud. Tufted perennial; culms 3-7 dm. long, erect; leaves viscid,
crowded near the base, basally stramineous splotched with red, somewhat spongy when 
fresh and upon drying the incomplete septa becoming conspicuous, the upper part 
involute; inflorescence { excluding bracts) 5-15 cm. long, of 3 to 10 extremely unequal 
primary peduncles, the shorter ones each bearing a head of spikelets, the longer ones 
often with several short secondary peduncles each bearing a head, each head with 6 to 
18 spikelets; bracts 3 to 5, the longer ones much-exceeding the inflorescence; spikelets 
8-22 mm. long, 2.5-3.5 mm. broad, with 10 to 24 flowers, viscid, grayish-yellow becoming
at maturity a rich golden-brown, the axis persistent and remaining intact even after the
scales and achenes fall, wingless; scales firm-membranous, 3.3-3.7 mm. long, with 3
strong nerves together on the weakly keel-like median and farther apart on each side 2
less conspicuous ones ( 7 altogether), the sharp point very slightly excurved, the lower
sides not decurrent on the axis ( the half-scale measured as it is folded in the spikelet is
0.8 mm. broad); stamens 3; achene 1.4-2 mm. long, dark-brown at maturity, trigonous,
nearly cylindric or very slightly thickened in tl1e upper part and long-tapered below,
capped by the beaklike persistent style base about 1 mm. long. Infrequent in coastal s.e.
Tex. ( Harris, Nueces, Refugio and San Patricio cos.), in clay ditches and ponds, May
Aug.; Arg., Parag., Ecu., Col., Br. Gui., Jam., Virg. I., Oax., Sin., Son., Tex. and La.

12. Cyperus ochraceus Vahl. Perennial, tufted; culms 11-80 cm. long, basally 2-5 mm.
thick, apically bluntly trigonous, 1-2.7 mm. thick, erect, smooth; leaves several, basally 
aggregated, the longer ones about as long as the culm, not septate-nodulose; inflorescence 
( excluding bracts) 25-185 mm. long, of 6 to 12 very unequal primary peduncles, the 
shorter of which bear nearly spherical lax heads of 4 to 15 spikelets, the longer ones 
bearing some short unequal secondary peduncles each with a head of 4 to 24 spikelets; 
bracts 5 to 8, the longer ones far-surpassing the inflorescence; spikelets 5-20 mm. long, 
2-2.5 {-3) mm. broad, linear, acute, with 10 to 30 ( to 40) flowers, olive-stramineous
(young) to olive-yellow or yellowish-brown {mature), laterally compressed, the axis
flat, wingless and persistent as a unit after the scales and achenes have fa1len; scales
laterally membranous and witl1 visible cells, medially chartaceous { eventually sub
cartilaginous ), 1.5-2 mm. long, in the proximal half to two thirds definitely bicarinate
with a flat area or shallow groove ( 0.3-0.5 mm. broad) dorsally ( ab axially), the 2
lateral parts 0.6-0.7 mm. broad ( therefore the scale when spread out 1.5-1.9 mm. broad
at the very base, tapering all the way to the blunt apex), with 5 nerves ( the midvein in
the channel between the keels inconspicuous) including a nerve at each keel and one
on each lateral face about a third the distance from the keel to the margin, the whole
scale as folded in position in the spikelet incurved slightly in the distal half; $tamen
solitary; achene ovoid, 1.3-1.5 mm. long, 0.5-0.6 mm. thick, nearly terete or obscurely
triangular, slightly stipitate, apically acuminate and passing imperceptibly into thf' 
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style, black when mature but appearing dark-iridescent-gray because of outer 1-cell
thick covering of translucent cells; stigmas 3. Abundant in shallow water and mud, 
Rio Grande Plains ( n. to Bexar Co.) and s.e. Tex., throughout year, most profuse Sept.
Nov.; C.A., W.I., Mex., n. to Cuba and La. 

A robust flatsedge related to C. oc1traceus was collected near Blewett, Uvalde Co., 
among boulders at edge of water along stream below darn in Oct.; its very ample in
florescence has numerous drooping spikelets up to 38 mm. long, each with 60 to 88 
flowers. It probably represents an undescribed variety. 

13. Cyperus vireos Michx. Tufted perennial; culms 5-11 dm. long, erect, basally leafy
and 5-12 mm. thick, just beneath the inflorescence 3-8 mm. thick, sharply triquetrous 
and often with microscopic rigid antrorse projections like shark's teeth especially on the 
angles; leaves several, the longer ones almost as long as the culm, basally usually with 
numerous short incomplete transverse septa visible after pressing and drying; inflorescence 
( excluding bracts) 3-13 cm. long, of 6 to 14 very unequal primary peduncles, the 
shorter of which bear nearly spherical heads of 12 to 30 spikelets, the longer ones bearing 
some shorter unequal secondary peduncles each with a head of 16 to 40 spikelets; bracts 
5 to 9, the longer ones far-surpassing the inflorescence; spikelets 6-13 mm. long, 2.5-3.3 
mm. broad, linear, acute, with 10 to 36 flowers, stramineous (young) to olive-brown or
grayish-brown (mature), laterally compressed, the axis fiat, wingless and persistent as a
unit after the scales and achenes have fallen; scales laterally firm-membranous and
with visible ceIIs, medially chartaceous ( to eventually subcartilaginous ), 2-2.4 mm. long,
in the proximal third to five eighths the length definitely bicarinate with a Hat area or
shallow groove 0.25-0.4 mm. broad dorsaIIy ( abaxially), the 2 lateral parts 0.5-0.6 mm.
broad ( therefore the scale spread out 1.2-1.5 mm. broad just below the middle), in the
lower half linear, gently tapering distally, with 5 nerves ( 1 of these being the incon
spicuous mid vein between the keels), including 1 nerve at each keel and 1 on each
lateral face about a fourth to a third the distance from the keel to the margin, the whole
scale (as folded in the spikelet) incurved slightly in the distal half; stamen l; achene 
linear, triquetrous, basally stipitate, apically acuminate, 1-1.5 mm. long, 0.3-0.5 mm. 
thick, brownish with a very thin translucent surficial layer of cells. Abundant in moist 
places, s.e. Tex., frequent in e. Tex. and coastal parts of Rio Grande Plains, May-Oct.; 
Urug. and Ecu. n. to N.C. and the Gulf States, adv. in Calif. 

Through error, the name C. oirens has been widely misapplied to C. pseudovegetus 
( next below). The 2 taxa are extremely closely related and occasionally hybridize. Young 
specimens of C. oirens greatly resemble C. pseudovegetus. 

14. Cyperus pseudovegetus Steud. Tufted perennial, often slightly more loosely
tufted than in C. oirc11s by elongation of rhizomes 2-5 mm. between culms; culms 3-8 
dm. long, erect basally with a few leaves and 2-5 mm. thick, just beneath the inflorescence 
1-2.2 mm. thick, roundly triquetrous, smooth or rarely with microscopic antrorse scabrous
ness; leaves few to several, the larger ones almost as long as the culms, basally often
with minute transverse septa between the close veins; inflorescence ( excluding bracts)
2-9 cm. long, of 3 to 10 very unequal primary peduncles, the shorter of which bear dense
strongly 3- to 8-lobed glomerules or heads of 15 to 50 spikelets, tl1e longer ones bearing
some shorter unequal secondary peduncles each with such a head; bracts 3 to 6, the
longer ones far-surpassing the inflorescence; spikelets 2.5-4 mm. long, 2.2-3 mm. broad,
narrowly ovate, blunt or slightly acute, with 6 to 14 flowers, tawny stramineous to ( very
slightly reddish-) brown, laterally compressed, the axis Hat, wingless and persistent as a
unit after the scales and achenes have fallen; scales laterally membranous with visible
cells, medially firm to chartaceous, 1.8-2.5 mm. long, in the proximal fourth to third
the length bicarinate with a flat or shallowly grovelike area 0.1-0.2 (-0.3) mm. broad
dorsally ( abaxially ), the 2 lateral parts 0.2-0.4 mm. broad ( therefore the scale spread
out is 0.6-0.7 mm. broad near the middle, almost linear), tapering only at the very tip,
with 5 inconspicuous nerves in the median portion, the whole scale ( as folded in the
spikelet) incurved-falcate; stamen l; achene linear, 1-1.3 mm. long, 0.2-0.3 mm. thick,
bluntly trigonous, basally short-stipitate, apically acuminate, often slightly falcate, brown
with a very thin translucent-iridescent surficial layer of cells. C. arenicola Steud. Locally
frequent in moist places, e. and s.e. Tex., infrequent in n.-cen. Tex., May-Sept.; GuH
States and n. to N.T., Ind., Ill., Mo. and Kan.

Through error this species, in some works, has been called C. virens. 
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15. Cyperus re8exus Vahl. Perennial with scaly creeping rhizomes 1-1.5 mm. thick;
culms contiguous or several mm. apart along the rhizome, 3-7 dm. long, erect, basally 
with a slightly bulblike enlargement, with a few leaves and 1-2.5 mm. thick (just above 
the "bulb"), just beneath the inflorescence 0.5-1.3 mm. thick, roundly triquetrous, smooth; 
leaves few, the longer ones about as long as the culms or shorter, basally not septate; 
inflorescence ( excluding bracts) 15-50 mm. long, of 3 to 8 very unequal primary 
peduncles the shorter of which bear very dense strongly 3- to 8-lobed glomerules of 25 
to 50 spikelets, the longer ones ( more than 15 mm. long) with dense strongly 15- to 
30-lob�d compound glomerules of up to 100 spikelets; bracts 3 to 5, the longer ones
far-0urpassing the inflorescence; spikelets 3-5 mm. long, 1.5-2.2 mm. broad, nearly linear
in the lower part, distaJly tapered and apically crowded, with 8 to 12 flowers, red and 
green, laterally compressed, the axis flat, wingless and persistent as a unit after the 
scales and achenes have fallen; scales laterally red, membranous, inconspicuously cellular, 
medially firm-membranous, 1.5-2 mm. long, in the proximal fourth the length with a 
narrow flat area about 0.2 mm. broad dorsally ( abaxially), the 2 lateral parts red, 0.5-
0.6 mm. broad ( therefore the scale spread out is about 1.1 mm. broad, narrowly ovate), 
tapering distally to the slightly acute tip, with 5 inconspicuous nerves in the median 
portion, the median portion of the scale ( as folded in position in t'he spikelet) with a 
dirtinct curve in the proximal part but distally nearly straight; stamen I; achene oblong 
or elJiptic-oblong, 0.9-1 (-1.2) mm. long, 0.3-0.4 mm. thick, sharply trigonous, basally 
shorktipitate, apically shortly acuminate or pyramidal, pale-brown ( finally dark-fuscous 
beneath the outer celJular layer). C. rufescens Torr. Rare in e. and s.e. Tex. inland to 
Houston, Bastrop and DeWitt cos., in moist sand, spring-summer; otherwise scattered in 
S.A., Mex., La. and Okla.

The plants here calJed C. reflexus may actually be only a form of C. pseudovegetus
and C. acuminatus; in several characters they appear intermediate between C. p�eudo
vegetus and C. acuminatus; the young C. acuminatus inflorescence is extraordinarily 
similar to the mature C. re-flexus inflorescence. Only mature material can be determined 
with confidence. 

16. Cyperus acuminatus T. & H. Short-lived perennial, flowering the first year, tufted;
culms 1-4 dm. long, erect, basally with a few leaves and 0.7-1.2 mm. thick, just beneath 
the inflorescence 0.4-0.8 mm. thick, roundly triquetrous, smooth or with more or less 
abundant microscopic knobs more or less at right angles to the culm; leaves few, 0.5-2 
mm. broad, the longer ones sometimes equaling the culms, basally not septate; inflores
cence ( excluding bracts) 2-8 cm. long, of 2 to 5 very unequal primary peduncles, the
shorter of which bear nearly hemispherical to spherical glomerules of 13 to 25 spikelets,
the longer ones with such glomerules ( rarely compound or with secondary peduncles)
of up to 55 spikelets; bracts 3 or 4, the longer ones nearly erect and far-surpassing the
inflorescence; spikelets 4-10 mm. long, 1.5-2.5 mm. broad, nearly linear, with 12 to 44
flowers, stramineous to brownish-stramineous or rarely tawny-stramineous, laterally
compressed, the axis slightly flattened, wingless and persistent as a unit after the scales
and achenes have fallen; scales laterally membranous, inconspicuomly cellular, medially
firm-membranous, 1.3-1.9 mm. long, in the proximal fifth to fourth the length with a
flattish area about 0.2 mm. broad dorsally ( abaxially), the 2 lateral parts 0.4-0.6 mm.
broad ( the scale sprea? out 0.8-1.2 mm. �road, �vate or n_arrowly so), tapering di�taJly
to the acute apex, with 3 nerves ( the mconsp1cuous m1dnerve plus on each side a 
conspicuous nerve about three eighths to two fifths the distance from the midnerve to 
the margin), the dorsal (median) portion of the scale ( as the scale is folded in position 
in the spikelet) incurved in the lower part, in the distal part either straight or usually 
with a slight to marked excurvature so that the whole is weakly S-shaped; stamen l; 
achene elliptic, 0.9-1.1 mm. long, 0.35-0.45 mm. thick, sharply trigonous, basally short
stipitate, apically prolonged-acuminate, pale-brown, occasionally maturina to brown. 
C. cyrtolepis T. & H. Abundant in moist places, e., s.e., n.-cen. Tex. and

0

Rio Grande 
Plains, rare in Edwards Plateau ( Central Mineral Region only) and the Trans-Pecos 
(Jeff Davis and Presidio cos.), almost all year; Mo. and N.C., s. to La., Tex. and Coah.; 
also Ga., Ariz., Nev., Calif. and Ore. 

Young specimens strongly simulate dwarf specimens of C. re/lexus. 
11. Cyperus surinamensis R_ottb. Short-lived tufted perennial, flowering the first year;

culms 1-4 (-8) dm. long, with scattered microscopic retrorse projections like shark's 
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teeth, erect, basally with a few leaves and 0.8-3.5 ( -4.5) mm. thick, just beneath the 
inflorescence 0.4-1.5 mm. thick and bluntly triquetrous; leaves few, the longer ones 
nearly as long as the culm, basally usually with scattered microscopic transverse septa 
between the nerves; inflorescence ( excluding bracts) 1-8 cm. long, of ( 4 to) 7 to 12 
very unequal primary peduncles the shorter of which bear nearly spherical glomerules 
of 8 to 25 spikelets, the longer usually with several very unequal secondary peduncles 
each with a nearly spherical head of 11 to 35 spikelets; bracts 5 to 7, the longer ones 
far-surpassing the inflorescence; spikelets 3-6 ( -14) mm. long, 1.8-2.5 mm. broad, nearly 
linear, with 10 to 20 ( to 30) flowers, stramineous to chartreuse or ochraceous, laterally 
compressed, the axis slightly flattened, wingless and persistent as a unit after the scales 
and achenes have fallen; scales laterally membranous, inconspicuously cellular, medially 
slightly finner, 1-1.5 mm. long, in the proximal third to three fifths the length with a 
flat abaxial (dorsal) area 0.15-0.2 mm. broad, the 2 lateral parts 0.4-0.6 mm. broad ( the 
scale when spread out 0.9-1.2 mm. broad, ovate), rounded or slightly acute, with 3 
nerves ( the inconspicuous midnerve plus the 2 prominent laterals which form the 
proximal keels); dorsum of the scale as it is folded in position in the spikelet gently 
incurved in the proximal part, nearly straight distally; stamen l; achene elliptic-oblong 
or oblong, 0.7-0.8 mm. long, 0.25-0.3 mm. thick, bluntly trigonous, dark-rosy-brown, 
basally minutely stipitate, apiculate or shortly acuminate. Infrequent in moist places, 
s.e. Tex. and coastal parts of Rio Grande Plains, rare in n.-cen. and e. Tex., July-Nov.,
rarely spring; Arg. and Bol. n. to Fla., La. and Tex.

18. Cyperus onerosus M. C. Johnst. Perennial with scaly rhizomes 5-80 mm. long and
1-2 mm. thick; culms 20-49 cm. long, erect, basally leafy and 2-4 mm. tl1ick, just beneath
the inflorescence smooth, sharply triquetrous and 1.5-2 mm. thick; leaves few, basally
with no transverse septation, some of the longer ones usually surpassing the inflorescence;
inflorescence ( excluding bracts) 2-12 cm. long, with 7 to 15 very unequal primary
peduncles, the shorter of these bearing nearly spherical heads of 8 to 25 spikelets, the
longer ones bearing 3 to 12 unequal secondary peduncles each bearing a head of 20 to
35 spikelets; bracts about 4, the longer one nearly erect, exceeding the inflorescence;
spikelets 7-13 mm. long, 2.5-3.5 mm. broad, linear, with (IO to) 16 to 26 ( to 42)
flowers, brownish to tawny-brown, laterally compressed; the axis wingless, thick, dorsi
ventrally slightly flattened, persistent as a unit after the scales and achenes have fallen,
the internodes sculptured ( with a niche for each achene); scales 2.3-2.9 mm. long, l.�-
1.4 mm. broad, ovate-elliptic when unfolded, basally slightly gibbous, laterally finn
membranous, medially chartaceous and with a midnerve and on each side 2 ( rarely 3)
nerves ( the total number obscure except when the scale is young and translucent), the
medial nerved keel-like zone (as seen in place in the spikelet) except for the curve at
the gibbous base mostly straight .pr very slightly excurved to the very acute apex; stamens
3; achene elliptic to narrowly so, trigonous, aeuminate at both ends, 0.7-0.8 mm. long,
0.25-0.3 mm. thick, whitish or eventually turning brownish. Locally frequent in moist
loose sand and pools between sand dunes, s.w. part of Plains Country (Ward and
Winkler cos.), June- Nov.; endemic.

19. Cyperus alternifolius L. UMBRELLA FLATSEDCE, UMBRELLA PLANT. Tufted perennial;
culm 3-15 dm. long, erect, basally 5-20 mm. thick, just below the apex 1-5 mm. thick, 
triangular; leaves few, basal, reduced to sheaths, apicaliy with a diagonal orifice and a 
short flat triangular blade 5-50 (-100) mm. long; inflorescence ( excluding bracts) 3-10 
cm. long, of 15 to 25 slightly unequal primary peduncles each bearing a short headlike
raceme of 8 to 15 short-peduncled spikelets; bracts 15 to 25, 15-40 cm. long, 1-15 mm.
broad, spreading ( fanning an umbrella); spikelets 5-10 mm. long, 1.5-2 mm. broad,
with 12 to 30 flowers, compressed, the axis wingless and remaining intact as a unit
after the scales have falien ( achenes often more persistent); scales 1.6-2 mm. long,
1.4-1.6 mm. broad when unfolded, several-nerved; stamens 3; achene trigonous, 0.6-0.9
mm. long. 0.5-0.6 mm. thick, brown, elliptic-oblong. S.e. Tex., cult. in moist ground and
rarely escaping, summer-fall; nat. of the Old World, probably Afr. or Madag., widely cult.
and escaping in wann regions.

20. Cyperus phaeolepis Cherrn. Densely tufted perennial; culm 3-5 ( -9) dm. long,
erect, basally 2-3 mm. thick, just beneath the inflorescence 1.7-2 mm. thick, irregularly 
striate; leaves few, basal, reduced to usually reddish-brown sheaths with diagonal orifices, 
the ''blades" only a few mm. long; inflorescences ( excluding bracts) 1-2 cm. long, of 
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8 to 12 unequal peduncles each bearing a hca<llikc ( oc¼asionally cmnpoulld) glornernk 
of 8 to 15 spikelets; bracts 9 to 13, spreading, 3-10 cm. long, ( 1-) 3-5 mm. hroacl, 
abruptly acute; spikelets 3-6 mm. long, 1.5-2 mm. broad, with 12 to 18 flowers, com
pressed slightly, the axis flat, wingless and remaining intact as a unit after the scales 
have fallen ( achenes sometimes more persistent); scales 1.3-1.5 mm. long, about as 
broad, broadly ovate when unfolded, obtuse, laterally membranous, whitish or with a 
chestnut-tawny splotch, dorsally-proximaJly flat, the midnerve obscure and the 2 other 
nerves forming keels on each side of the flat area for about three eighths the total length; 
stamens 3; achenes 0.7-0.8 mm. long, ellipsoid, obscurely trigonous, pallid-brown turning 
brown. C. albiflorus Chenn. Rare in moist places, s.e. (Galveston) and Trans-Peco, ( 4 
miles n. of Ft. Stockton) Tex., escaped, Apr.-Junc; Madag.; Tex. 

21. Cyperus Haspan L. Short-lived tufted perennial, flowering the first year; culms
1-7 dm. long, erect, basally 2-5 mm. thick, just beneath the inflorescence 1.5-3 mm. 
thick, sharply trigonous but soft and easily pressed flat; leaves basal, the lowest ones 
bladeless, some of the upper ones consisting of sheaths with oblique orifices or even 
with soft blades 1-10 cm. long; inflorescence ( excluding bracts) 4-12 cm. long, of 10 
to 15 extremely unequal primary peduncles the shorter of which each bears a lax 
gJomerule of 3 to 12 spikelets and the longer with several secondary peduncles each with 
a lax glomerule ( or occnsionaUy bearing unequal tertiary peduncles with glomerules); 
bracts usually 2, one of them 0.3 to 1 ( to 2) times as long as the inflorescence, the other 
much shorter and inconspicuous; spikelets 4-10 mm. long, about 1 mm. broad, linear, 
compressed, brown, with 8 to 30 flowers, the axis persistent as a unit after the scales 
have faUen ( the achenes and filaments often less readily caducous thnn the scales); 
scales 1.2-1.6 mm. long, 0.8-1 mm. broad, obtuse, fragile-membranous, 3-nerved ( actually 
with 5 nerves but the ones nearest the margin extremely inconspicuous and in some 
specimens weakly developed); stamens 3; achene globose-obovate to subglobose, ob
scurely trigonous, 0.4-0.7 mm. long, 0.4-0.5 mm. thick, whitish, roughened. Incl. var. 
americanus Boeck., C. funcoides Lam. Infrequent in moist places, e. and s.e. Tex. and 
coastal parts of Rio Grande Plains, inland to Guadalupe Co., June-Oct.; widely distributed 
in warm regions. 

22. Cyperus seslerioides H.B.K. Tufted perennial forming tough fibrous black mats
( bulblike bases connected by extremely short branching rhizomes); culms 10-25 cm. 
long, erect, basally about 1 mm. thick, apically about 0.5 mm. thick; leaves 2 or 3 per 
culm, basal, 1-2 mm. broad; inflorescence ( excluding bracts) 6-12 mm. long, contracted 
into a single densely Bowered several-lobed subhemispheric whitish or pallid-brownish 
( Dichromena-like) head; bracts 3 or 4, linear, 2 to 10 times as long as the head, spreading 
or reflexed; spikelets 3-7 mm. long, 2-2.5 mm. broad, compressed, with 10 to 20 flowers, 
the axis wingless and persistent as a unit after the scales have faUen; scales 1.5-2.7 mm. 
long, 1.1-1.6 mm. broad, membranous, 3-nerved, acuminate, sharp; stamen l; achene 
0.7-1 mm. long and nearly as thick, suborbicular, strongly 3-angled with concave sides, 
maturing to a very dark-brown. Scarce in shaded ravines high in the Chisos Mts. in the 
Trans-Pecos, summer; Venez., Guat., Mex., Ariz. and Tex. 

23. Cyperus strigosus L. Tufted perennial ( occasionally flowering the first year);
culms 4-10 elm. long, subbasally 3-9 mm. thick ( at the extreme base swollen tuberlike ), 
just below the inflorescence trigonous and 1.7-3 mm. thick; leaves 2-8 mm. broad, firm, 
the longer ones about equaling the culrn; inflorescene 7-30 (-40) cm. long, of 4 to 11 
very unequal primary peduncles the shorter of which bear spikes 13-25 mm. long and 
2-4 cm. thick, each spike with 20 to 40 divaricately spreading spikelets in several ranks,
the longer peduncles in tum bearing a few secondary peduncles (often very short) each
with a spike 15-35 mm. long and 20-45 mm. thick, each spike with 25 to 70 spreading
spikelets; bracts 3 to 10, the longer ones far-surpassing the inflorescence; spikelets linear,
straight, ( 10-) 12-25 ( -29) mm. long, 1-2 mm. broad, less than half as thick as broad,
golden-brown or tawny-brown, with 5 to 20 scnles ( the terminal one sterile, tending to
become involuted and forming a short point), the axis at maturity detaching as a unit
from the spike axis, the internodes on the fertile side with 2 narrow hyaline wings 1.5-2
mm. long, about 0.4 mm. broad; scales 3.7-4.5 mm. long, 1.2-1.8 mm. broad, with 7 or
9 nerves, overlapping, usuaUy persistent or less commonly belatedly deciduous either
before or after the axis falls from the plant; stamens 3; achene 1.5-2 mm. long ( usually
about half as long as t'he scale), 0.5-0.6 mm. thick, trigonous, linear-oblong, brown,
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basally substipitate, short-apiculatc. Frequcut in bogs an<l marshy areas, e. an<l s.e. Tex., 
less frequent in n.-cen. Tex. and rare in the Panhandle ( genetically dilute plants rare 
elsewhere), summer-fall; c. U.S. n. to Que., Ont., fvlinn., w. to Neb., Kan., Okla. and 
Tex.; also Pac. States. 

The description applies to the more or less typical plants; through various intermediate 
forms the species is linked to C. tenuis and C. hermaphroditus and through forms known 
as C. "refractus" and C. dipsaciformis to C. retrofractus. The forms in which the scales 
fall before the spikelet axis falls usually show evidence of contamination from one of the 
group of related species which includes C. esculentus and C. setigerus. The southern 
Louisiana plants called C. ceplialanthus T. & H. (based on a supposedly Texan specimen 
but not found in Texas at least since 1835) probably are basically C. strigosus but 
contaminated by something like C. vircm; they probably do not deserve specific rank. 

24. Cyperus tenuis Sw. Tufted perennial; culms 3-8 dm. long, basally 2-7 mm. thick,
just below the inflorescence 1.1-2.8 mm. thick; leaves 1.5-5 mm. broad, the longer ones 
about equaling the culms; inflorescence 6-20 cm. long, of 4 to 11 extremely unequal 
primary peduncles the shorter of which bear spikes 2-3 cm. long and 15-24 mm. thick, 
each spilce with 14 to 30 divaricately spreading spikelets in 3 or 4 ranks, the longer 
peduncles each with a spike 25-40 mm. long and 18-27 mm. thick, each spike with 19 
to 45 spikelets, the spikes occasionally compound with 1 or 2 smaller nearly sessile 
spikes basally; bracts 3 to 11, the longer ones far-surpassing the inflorescence; spikelets 
linear, straight, 10-15 mm. long, 0.7-1.3 mm. broad, about half as thick as broad, grayish
brown, with 3 to 6 scales ( the terminal l sterile, tending to become involute and forming 
a short point), the axis at maturity detaching as a unit from the spike axis, the intemodes 
on the fertile side with 2 narrow hyaline wings 1.5-2 mm. long and 0.3-0.5 mm. broad; 
scales 3.5-5 mm. long, 1-1.6 mm. broad, with 7 or 9 nerves, overlapping, persistent; 
stamens 3; achene 1.3-1.6 mm. long, less than half as long as the scale, 0.5-0.6 mm. 
thick, trigonous, ellipsoid to obovoid-elliJ?SOid, brown, very minutely stipitate, apiculate. 
Incl. var. lentiginosus ( Millsp. & Chase) Kiikenth., C. strigosus var. gracilis Britt., C. 
lentiginosus Millsp. & Chase. Infrequent in s. part of s.e. Tex. ( San Patricio and Nueces 
cos.) and coastal parts of Rio Grande Plains ( Duval, Karnes and Cameron cos. ) , in 
moist clayey loam, summer-fall; n. S.A. w. to C.A. and Mex., n. to Sin. and Tex.; also (?) 
Afr. 

Plants intermediate to C. strigosus occur, as do also forms leading from C. tenuis 
through C. hermaphroditus ( shorter redder scales, greater tendency for the terminal 
scale to become awnlike, broader wings, etc.) toward the C. uniflorus plexus. 

25. Cypcrus hermaphroditus (Jacq.) Staudl. Tufted perennial; cuhns very slightly
thickened, 15-80 cm. long, subbasally 1-3 mm. thick, just below the inflorescence 0.7-2 
mm. thick; leaves 1-3 mm. broad, the longer ones about as long as the culm; inflorescences
3-15 cm. long, of 4 to 8 or more slender very unequal peduncles each with a lax spike
1-3 cm. long and 1-2 cm. thick, of 8 to 30 or more divaricately spreading spikelets in
3 or 4 ranks, secondary peduncles absent; bracts 3 to 8, the longer ones far-surpassing the
inflorescence; spikelets linear, 5-11 mm. long, 0.5-1 mm. broad, �ore than half as thick
as broad, dull-brown, with 3 to 7 scales ( the terminal one sterile, tending to become
involute and forming a short point), the axis at maturity detaching as a unit from the
spike axis, the intemodes on their fertile side with 2 narrow hyaline wings 1.3-2 mm.
long and 0.3-0.5 mm. broad; scales 2.5-3.5 mm. long, 0.8-1.3 mm. broad, with about 9
nerves, overlapping, persistent; stamens 3; achene 1.6-1.8 (-2) mm. long, 0.6-0.8 mm.
thick, trigonous, oblong to ellipsoid, yellowish brown to brown, substipitate, apiculate.
Incl. var. angustior (Clarke) Kiikenth., C. tliyrsiflorus Schlecht. & Cham., C. dissitiflorus
Torr. Rare in rich loam, shaded river woods, s.e. Tex. ( Brazoria, Colorado, Harris and
Jackson cos.), summer; widespread in warmer parts of Am., n. to Ala., La., Tex., Coai1.
and Ariz.

This "species," one of a group of exceedingly poorly marked ones, verges both toward 
the C. "tenuis" complex and toward the C. un,iflortts complex. Those plants with some
what larger achenes and broad clasping wings thickened near the adaxial angles of the 
achene are here arbitrarily referred to C. uniflorus. The plants from Louisiana and 
southeast Texas referred here differ from the more or less typical populations of tropical 
America in the narrow leaves; most populations elsewhere have blades 2-7 mm. broad. 
Some collections from the Chisos Mountains in Trans-Pecos Texas represent the "true" 
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broadleaved C. hermaphroditus, which comes northward from the mountains of Coahuila 
and Nuevo Leon. 

26. Cyperus huarmensis { H.B.K.) M. C. Johnst. { Often loosely) tufted perennial from
black knotty subrhizomatous bases; culms 1-4 elm. long, subbasally 1.5-3 mm. thick, just 
beneath the inflorescence 0.7-1.3 mm. thick; leaves 2-4 mm. broad, firm, shorter than the 
culms; inflorescence 2-3 ( -4) cm. long, of 3 to 6 essentially sessile { or occasionally 1 or 2 
of them on peduncles 1-2 cm. long) dense spikes 10-25 mm. long and 7-10 mm. thick, 
with 40 to 80 ascending spikelets; bracts 3 to 6, spreading, the longer ones 3 to IO times 
as long as the inflorescence; spikelets 4-7 mm. long, about 1 mm. broad and almost as 
thick, ochraceous gray-brown to tawny-gray, with 3 scales ( usually only the lowest one 
fertile and it slightly longer than the others), straight, the axis at maturity detaching 
as a unit from the spike axis, the internodes of the fertile side with 2 hyaline wings 1.5-
2.2 mm. long and 0.6-0.8 mm. broad, clasping the achene; fertile scale 3-4 mm. long, 
about 2 mm. broad, with about 9 nerves, almost completely overlapping the higher 
scales; stamens 3; achene 1.5-2.1 mm. long, 0.8-1 mm. thick, oblong-obovoid, trigonous, 
very dark-brown, substipitate, apiculate. C. cayennensis (Lam.) Britt., non Link, C.

flovus (Va'hl) Nees, non J. & C. Pres), Mariscus huarmensis H.B.K., C. obesus Liebm. 
Rare in s.e. Tex. ( Aransas and San Patricio cos.), spring-fall; widespread in the wanner 
parts of Am. s. to Arg. and n. to Ariz., N.M., Tex. and La. 

27. Cyperus uniflorus T. & H. Tufted perennial; culms usually very slightly tuberous
thickened basally, 8-30 ( -40) cm. long, subbasally 0.7-1.5 (-1.8) mm. thick, just beneath 
the inflorescence 0.5-1 ( -1.3) mm. thick; leaves 1-3 mm. broad, the longer ones shorter 
than the culm; inflorescence 8-60 mm. long, of ( 1 to) 3 to 6 slender very unequal 
peduncles each bearing a lax or dense head or spike of 10 to 38 spreading spikelets in at 
least 4 ranks; secondary peduncles absent; bracts 3 to 6, the longer ones for-surpassing 
the inflorescence; spikclcts Hncar, 4-8 ( -11) mm. long, 0.5-1 mm. broad, more than half 
as thick as broad, stramineous to grayish-brown to brownish-red, with 2 to 5 scales ( the 
terminal one sterile, becoming involute and forming an awnlike straight or curved point), 
mo:,tly straight ( or, when abortive and drying before maturing fruit, then often falcate, 
e!;pecially at the tip), the axis at maturity detaching as a unit from the spike axis, the 
internodes on the fertile side with 2 wings 1.7-2.7 mm. long and 0.5-0.8 mm. broad, 
conspicuously clasping the 2 adaxial angles of the achene and subchartaceous and dis
colored over these angles ( wings otherwise membranous and translucent); fertile scales 
3-4.5 mm. long, 1.3-2 mm. broad, with 9 or 11 nerves aggregated in a median strip
about half as wide as the whole scale, overlapping, persistent; stamens 3; achene oblong,
1. 7-2.5 mm. long ( more than half as long as the scale), 0.6-0.9 mm. thick, trigonous,
dark-brown to dark-chestnut, substipitate, subapiculate. Abundant or scattered in dry 

to somewhat moist sandy or loamy prairies, brush and open woodland, nearly throughout
except rare in Trans-Pecos and extreme e. Tex., infrequent in the Panhandle, spring-fall,
occasionally winter; Ark., Okla., N.M. and Ariz., s. to n. Mex.

On soil derived from limestone and granite in the Edwards Plateau and elsewhere, 
especially in shaded ravines, occur plants ( C. uni/lorus var. pseudothyrsi-florus Kiikenth.) 
technically referred here because of the broad, achene-clasping, thickened wings of the 
spikelet-axis, but otherwise with the characters of C. hermaphroditus, s. amplo. They 
probably would be better referred to C. hermapltroclitus, but the specific lines become 
blurred, probably through introgression, and the characters thoroughly scrambled. Like
wise, C. tmiflorus grades through a perplexing series to C. globulosus ( through C. "subuni
florus" Britt.) to the C. "retrorstts" form of C. ovularis ( through C. uniflorus var. -flori
brmdus Kiikenth.) to C. ovularis; and to C. retrofractus. 

28. Cyperus retrofractus { L.) T. & G. Loosely tufted perennial with conspicuous
tuberous enlargements; culms 3-9 dm. long, subbasally 2-3 mm. thick, ju�t beneath the 
inflorescence 1-2 mm. thick; leaves 2-G mm. broad, even the longer ones much shorter 
than the culms; inflorescence 6-20 cm. long, of 6 to 10 rather unequal stiffly ascending 
peduncles each bearing a dense obovoid head 9-17 mm. long and 8-15 mm. thick, with 
60 to 180 spikelets borne in a spiral arrangement, densest apically and with a progres
sively laxer pattern downward; secondary peduncles absent; bracts 4 to 7, only the very 

longe5t ones equaling or slightly exceeding the inflorescence; apical spikelets very short 
and spreading, the middle ones longer and markedly reflexed or the lowest retrorsely 
appressed to the head axis; middle spikelets of head linear, 6-10 mm. long, 0.5-0.7 mm. 
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broad, almost as thick, straw-brown to brown, with 2 or 3 scales ( the terminal one 
sterile, becoming involute and forming a point), straight, the axis at maturity detaching 
as a unit from the head-axis, the intemodes on the fertile side with 2 wings about 3 mm. 
long and 0.5 mm. broad, usually clasping the 2 adaxial angles of the achene, thin and 
translucent; fertile scales 5-5.5 mm. long, 1.2-1.5 mm. broad, with 11 or 13 nerves, 
overlapping, persistent; stamens 3; achene linear, about 3 mm. long, 0.5-0.8 mm. thick, 
trigonous, dark-brown, substipitate, subapiculate. C. Plukenetii Fem. Infrequent in 
woods on moist or dry sandy soil, e. and s.e. Tex., July-Oct.; s.e. U.S. n. to N.J., 0., Mo. 
and Okla. 

The typical form is described above. It passes through intermediate forms ( some 
incorrectly called C. hystricinus) to C. uniflorus; through forms known as C. dipsaciformis 
Fem. and C. "refractus" Steud .. emend. Boeck. to C. strigosus; through C. hystricinus 
Fem. (sometimes incorrectly called C. retrofractus) to the C. retrorsus form of C. 
ovularis; and through fo1ms known as C. lanca.striensis Porter to true C. ovularis. 

29. Cyperus ovularis ( Michx.) Torr. Tufted perennial; culms, basally with tuberous
enlargements, 25-80 cm. long, subbasally 1-3 mm. thick, just beneath the inflorescence 
0.6-2 mm. thick; leaves 1.5-5 mm. broad, the longer ones about equaling the culms; 
inflorescence ( 1-) 3-12 cm. long, of ( l to) 3 to 8 very unequal peduncles each with a 
dense spherical or prolate-spherical head 7-19 mm. long and 7-18 mm. thick, with (70 
to) 100 to 240 spikelets borne spirally or in many ranks, about equally dense at top and 
bottom, the upper spikelets ascending, middle ones spreading and lower ones retrorsely 
appressed; secondary peduncles absent; bracts ( 2 or) 3 to 7, the longer ones far-exceeding 
the inflorescence; spikelets 3.5-9 mm. long, 0.5-1 mm. broad, about half to three fourths 
as thick as broad, straw-brown to dark-brown, with 2 to 4 scales ( the terminal one or 
two sterile and forming a blunt point, not an awn), straight, the axis at maturity detach
ing as a unit from the head axis, the internodes on the fertile side with 2 hyaline wings 
1-2 mm. long and 0.3-0.7 mm. broad, usually not clasping the achene; fertile scales 2.5-4
mm. long, 1.2-2 mm. broad, obtuse, with about 9 nerves well-distributed over the width,
overlapping, persistent; stamens 3; achene narrowly oblong, 1.8-2.2 mm. long, 0.5-0.7
mm. thick, trigonous, brown, substipitate, apiculate. Incl. var. spliaericus Boeck. and var.
robustus Britt., C. Wolfii Wood. Infrequent in moist sand, e., s.e. and n.-cen. Tex.,
spring-fall; e. U.S. n. to N.Y., Pa., 0., Ind., Ill. and Mo., w. to Kan., Okla. and Tex.

The description above applies to the typical form. A more common form is the var. 
cylindricus (Ell.) Torr. ( C. retrorsus Chapm.) with narrower and proportionally more 
elongate heads ( actually short spikes), paler and with a slightly more tawny-ochraceous 
tinge, with fewer spikelets on the average ( 50 to 100), only 2 or 3 scales per spikelet, 
the wings averaging slightly narrower, the wings, scales and achene averaging shorter. 
These characters, except for the spikelike heads, are mostly intermediate between the 
true C. ovularis and C. globulosus, into which the former freely grades ( the var. cylin
dricus could equally well be treated as a variety of C. globulosus). Both the var. ovularis 
and the var. cylindricus grade freely into C. uniflorus as well as into C. retrofractus. 

30. Cyperus globulosus Aubl. Tufted perennial; culms slightly tuberous-enlarged
basally, 1-8 dm. long, subbasally 1.5-2.5 mm. thick, just beneath the inflorescence 1-1.7 
mm. thick; leaves 1.5-3 mm. broad, the longer ones about equaling the culms; inflores
cences 2-8 cm. long, of 3 to 14 very unequal peduncles each with a dense head 7-15 mm.
long and 8-17 mm. thick, with 25 to 70 spikelets borne spirally or in a number of ranks,
about equally dense throughout, the upper spikelets ascending, the middle ones spreading,
the lower spreading or slightly descending but never retrorsely appressed; secondary
peduncles absent; bracts 4 to 11, the longer ones far-exceeding the inflorescences;
spikelets 5-10 mm. long, 0.7-1.3 mm. broad, almost as thick as broad, greenish-brown
to ochraceous-brown or olive, with 3 to 8 scales ( the terminal one sterile or staminate
and forming a short point, or blunt), straight, the axis at maturity detaching as a unit
from the head axis, the internodes with hyaline wings 0.8-1.4 mm. long and 0.25-0.6
mm. broad and not clasping the achene; scales 2.5-3 mm. long, 1-1.3 mm. broad, obtuse,
with usually 9 well-distributed nerves, overlapping, persistent; stamens 3; achene narrowly
oblong, 1.3-1.6 mm. long, about 0.6 mm. thick, trigonous, brown, substipitate, subapicu
late. Frequent in moist or dry sandy soil, e. and s.e. Tex., rare and in genetically dilute
form inland to n.-cen. Tex., summer-fall; n. S.A., n. reputedly to Va., Mo. and Okla.

This "species" grades freely into the various forms of C. ovularis ( especially the 
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C. "retrorsus"); into some forms of C. uniflorus (especially the C. "subuniflorus"); and
less commonly through C. "Martindalei" into C. filiculmis next below.

31. Cyperus filiculmis Vahl. Tufted or very loosely tufted perennial; culms basally
tuberous-thickened or with short thick rhizomes, 10-35 (-50) cm. long, subbasally 1-2 
(-2.3) mm. thick, just beneath the inflorescence 0.5-1 mm. thick; leaves 1-2 mm. broacl, 
even the longer ones mostly shorter than the cuhns; inflorescence 1-3 cm. long, of a 
single nearly spherical head of 15 to 55 spikelets or ( usually in contaminated plants) 
the inflorescences with such a head plus a few peduncles 1-5 cm. long each with a head 
or glomerule of 8 to 20 spikelets; bracts 3 or 4, 0.5-1 mm. broad, much-exceeding the 
inflorescence, usually spreading or reflexed; spikelets 6-16 mm. long, 2.5-4 mm. broad, 
about 1 mm. thick, grayish-brown to dark-tawny-grayish-brown, with 7 to 20 scales ( the 
terminal one sterile or staminate and slightly reduced), straight, the axis noticeably <lorsi
ventrally flattened, at maturity either persistent or commonly tardily deciduous as a unit 
from the head axis, the flat sculptured intemodes commonly wingless or with wings 
only to 0.2 mm. broad; scales spreading at a 45° angle ( the spikelet axis thus exposed), 
most much-overlapping, 2.5-3.5 mm. long, 2-2.5 mm. broad, broadly ovate, with 9 to 11 
nerves; stamens 3; achene 1.5-2.2 mm. long, 0.8-1.1 mm. thick, broadly oblong, trigonous, 
dark-brown. C. Houglztonii Torr. var. Bushii (Britt.) Kiikenth. Infrequent, scattered in 
seasonally moist sandy loam in open-wooded areas, n.-cen. Tex., Plains Country and 
Edwards Plateau, rare in the Trans-Pecos ( i.e., genetically dilute plants in Glass Mts. ), 
spring-fall; e. U.S. and s.e. Can. w. to the Rocky Mts. 

On a broad scale this species has hybridized with C. Schweinitzli in the Great Plains 
and locally ( in Glass Mts.) perhaps with C. spectabilis. In southeastern United States 
occurs C. "Marti11dalei" Britt. which is basically C. filiculmis contaminated by C. 
globulosus. 

32. Cyperus Schweinitzii Torr. Fairly densely tufted perennial from hard knotty
subrhizomatous bases; culms 15-45 cm. long, subbasally { 1-) 2-3 mm. thick, just beneath 
the inflorescence 0.8-1.4 mm. thick; leaves 1-3 mm. broad, even the longer ones mostly 
shorter than the culm; inflorescence 3-10 cm. long, of 4 to 8 erect to ascending primary 
peduncles 2-80 mm. long each bearing a short lax spike 1-2 cm. long and 9-14 mm. 
thick, with 5 to 18 erect or ascending spikelets that are set 1-2 mm. apart on the axis; 
bracts 4 to 8, the longer ones far-exceeding the inflorescence; spikelets 4-10 mm. long, 
3-4 mm. broad, 1-1.5 mm. thick, brown to dark-olive-brown, with 5 to 11 scales, straight,
the axis noticeably dorsiventrally flattened, at maturity usually persistent, essentially
wingless; scales spreading at 45° angle ( the axis thus exposed), not much-overlapping,
3-3.8 mm. long, 2-3 mm. broad, broadly ovate, with 11 to 15 nerves, apically acute and
usually acuminate with a fine sharp point, eventually deciduous from the axis; stamens 3;
achene 2-2.8 mm. long, 1-1.2 mm. thick, broadly ellipsoid, trigonous, dark-brown. C.
Hotightonii Torr. var. uberior Kiikenth. Frequent in deep sands in higher {western) parts
of the Plains Country and infrequent to the lower Plains Country, rare in n.-cen. Tex.,
probably also scattered in the Trans-Pecos, spring-summer; s.w. Que. to Sask. s. to N.Y.,
Pa., 0., Ind., Ill., Mo., Okla. and Tex.; also extreme n. Chih. (Samalayuca dunes area).

This species passes into C. Fendlerianus of the Trans-Pecos mountains and toward the 
north has hybridized with C. filiculmis. 

33. Cyperus Fendlcrianus Boeck. Loosely tufted or forming stools from knotty or
h1berlike bases; culms 1-4 (-5) dm. long, subbasally 0.7-2.2 mm. thick, just beneath the 
inflorescence 0.5-1.2 mm. thick; leaves 1-3 (-5) mm. broad, the longer ones shorter than 
or equaling the culms; inflorescence ( 15-) 30-80 ( -150) mm. long, of ( 1 to) 3 to 5 
( or 6) spikes, several or all of them nearly sessile and crowded into a dense mass at the 
culm summit and the rest elevated on erect peduncles; spikes lax, 12-25 ( -30) mm. long, 
6-11 mm. thick, of 3 to 13 erect or ascending spikelets; bracts 3 to 5, the longest usually
erect and far-exceeding the inflorescence; spikelets 7-12 mm. long, 2-3 mm. broad, about
1 mm. thick, brownish-gray to pale-brown, with 3 to 16 scales, straight, the noticeably
dorsiventrally flattened axis at maturity usually persistent, essentially wingless; scales
( including mucro) 2.3-3.3 mm. long, 2-2.6 mm. broad, broadly ovate, with 9 or 11
nerves, acute, usually mucronate, slightly overlapping, spreading at almost a 40° angle,
at least the lower ones eventually deciduous from the axis; stamens 3; achene 1.6-2.l
mm. long, 0.9-1.2 mm. thick, broadly e11ipsoid, trigonous, dark-brown. C. Scl1tcei11itzii
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var. debilis Britt. Frequent locally in Trans-Pecos mts. ( Chisos ancl Davis) mostly above 
5,000 ft. alt., summer; highlands of Mex. and s.w. U.S. 

We have mostly the var. debilis (Britt.) Kiikenth.; the var. Fcndlerianus in which 
none of the peduncles is elongated ancl the bracts arc usually reflexed is rare in the 
Davis Mts. The species is extremely closely related to, and often confused with, C.

Schweinitzii and C. manimae H.B.K. These "species" need re-evaluation. 
34. Cyperus spectabilis Link. Loosely tufted or matted perennial from short knotty

branched fibrous blackish rhizomes; culms 3-8 drn. long, subbasally 2-3.5 mm. ttick, 
just beneath the inflorescence 0.7-1.2 mm. thick; leaves 2-4 mm. broad, even the longer 
ones shorter than the culm; inflorescence 5-13 cm. long, of 4 to 9 very unequal peduncles 
each bearing a lax spike 2-5 cm. long and 2-3 cm. thick, of 9 to 30 well-spaced spikelets 
(mostly divaricately spreading or the lower ones slightly reflexed); bracts 3 to 5, ascend
ing or spreading, the longer ones about twice as long as the inflorescence; spikelets 8-15 
mm. long, 2-3 mm. broad, about 0.7 mm. thick, chestnut-brown or less commonly a
tawny grayish-brown, with 9 to 15 scales, straight, the axis dorsiventrally flattened, at
maturity usually persistent, essentially wingless; scales 2.5-3 mm. long, 1.5-2 mm. broad,
ovate, obtuse, with 7 to 11 nerves, slightly overlapping, spreading at about a 40° angle,
at maturity deciduous; stamens 3; achene 1.7-2 mm. long, 0.6-1 mm. thick, trigonous,
oblong or ellipsoid, dark-brown, substipitate, subapiculate. C. Buckleyi Britt. Rare in 
the Trans-Pecos ( Davis and Glass mts. ), summer; highlands of Mex. n. to Ariz. and
Tex.; Arg.; Peru.

In the Glass Mts. ( Green Valley, Split Tank) occur plants with characteristics some
what intermediate between this species and C. filiculmis.

35. Cyperus odoratus L. Tufted perennial, rarely rhizomatous or often Bowering the
first year and behaving annual; culms often slightly tuberous-thickened basally, 1-90 cm. 
long, subbasally 1-6 mm. thick, just beneath the inflorescence 0.3-3 mm. thick; inflores
cence 1-45 cm. long, of numerous very unequal spreading or ascending primary peduncles 
the longer of which usually bear several unequal secondary peduncles, all eventually 
bearing lax to subdense spikes of rather numerous spreading spikelets; bracts 3 to 10, 
the longer far-surpassing the inflorescence; spikelets quite variable in size ( about 1 mm. 
broad and thick) and number of scales ( 4 to 30), each internode of the axis unilaterally 
( on the sterile side) postanthetically bulbous with white cartilaginous thickening and 
on the fertile side with 2 hyaline wings ( eventually becoming papery) clasping the 
achene and at the base of each intemode ( above eadh node) abscising so that the whole 
spikelet breaks up into joints each comprising a scale, the next lower intemode and the 
attached wings and achene; scales small, brownish, with a number of nerves, each 
persistent on its joint; stamens 3; achenes brownish, unequally trigonous, the 2 smaller 
(sharper) angles a<laxial, clasped by the wings. C. ferax Rich., C. specios11s Vahl, C. 
ferruginescens Buckl. Abundant in all parts of Tex., perhaps our most abundant Hatsedge 
and one of the most variable, but it i� impossible to distinguish segregate taxa, spring
fall, occ�ionally winter; semicosmopolitan in temp. and trop. regions. Passing through 
the form called C. Eggersii Boeck. to C. macrocephalus.

36. Cyperus macrocephalus Liebm. Like C. odoratus but the peduncles absent so the
extremely dense spikes are confined to a single large headlike mass. C. oxycarioides Britt. 
Common in resacas and ditches, Brownsville region of extreme s. Tex., nearly all year; 
otherwise Yue., Ver. and Tam. Probably a mere form of C. odoratw (many species of 
Hatsedges have parallel forms), but geographically rather well-localized. 

31. Cyperus aristatus Rottb. Tufted annual with persistent coffee-and-chicory or
curry powder odor ( like Ulmus rubra, Phyllanthus ericoides, Gnaplialium obtusifolium,
flowers of Bombacaceae, etc.); culms 1-20 cm. long, the longer leaves often equaling or 
surpassing them; inflorescence of 1 to 3 heads, essentially sessile at the summit, often 
with 1 to 6 additional shortly peduncled ones; bracts 2 to 4, the longer ones far-surpassing 
tl1e inflorescence, often ascending; heads 5-20 mm. thick, often slightly prolate, with 2 to 
50 spikelets; spikelets 4-14 mm. long, 2-3 mm. broad, about 0.5 mm. thick, laterally 
compressed, straight, with 5 to 30 scales, brown to yellow-brown to tawny-brown, the 
axis essentially wingless, at maturity eventually deciduous as a unit from the head axis; 
scales deciduous either before or after fall of the spikelet axis, 2-2.5 mm. long, about in 
the distal third the length being a very slender sharp acuminate-subulate prominently 
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recurved tip, with 7 or 9 evenly distributed nerves; stamen l; achene 0.7-1 mm. long, 
0.2-0.5 mm. broad, from nearly linear-oblong to obovoid, dark-brown. C. infiexus Muhl. 
Throughout Tex. ( except Plains Country), scattered, spring-early winter; nearly cosmo
politan in temp. and trop. areas. 

In extreme south coastal Texas occurs the var. Runyonii O'Neill with the achenes at 
the extremes of greatest length and narrowness allowed here. 

38. Cypcrus lacvigatus L. Densely tufted or mat-forming perennial; culms soft, 5-25
cm. long, 1-1.5 mm. thick; leaves reduced to basal sheaths with subulate or setaceous
blades 3-30 mm. long; inflorescence 5-10 mm. long, of a single head of 4 to 8 spikelets;
bracts 2, the longer one 2-8 cm. long, appearing as a continuation of the culm; spikelet
straw-wh'.te or often white with atropurpureous blotches medially, 4-7 mm. long, 2-3 mm.
broad, 0.7-1 mm. thick, with 8 to 30 scales, the axis persistent, essentially wingless,
somewhat flattened; achene lenticular ( often concavo-convex) with one of the flat sides
against the Battened spikelet axis. Infrequent in fresh or subsaline or gypseous mud in
the Trans-Pecos, Feb.-Oct.; widely distributed in warm-temp. and trop. regions.

39. Cyperus a]bomarginatus r-.fart. & Sehrad. Tufted annual; culms 2-9 dm. long,
basally leafy and 2-8 mm. thick, apically 0.7-4 mm. thick; inflorescences 2-13 cm. long, 
of 3 to 12 very unequal peduncles each bearing a lax spike 12-40 mm. long and 12-23 
mm. thick, of 10 to 60 spreading spikelets or the longer peduncles bearing secondary
peduncles with such spikes; bracts 3 to 7, far-surpassing the inflorescence; spikelets 5-12
mm. long, 1.7-3 mm. broad, about 0.7 mm. thick, with 6 to 18 scales, straw-brown to
dark-choeolnte-brown, straight, the axis somewhat 4-angled, at maturity persistent, each
internode on the fertile side with a niche for an edge of the achene and on the edges ( at
the sides of the achene) with minute winglike margins; scales 1.4-1.7 mm. long, 1.4-2
mm. broad, obovate, membranous, with 5 nerves at the keel-like median and marginally
with a broad hyaline zone ( albomargin) markedly contrasting with the brownish sides,
d:-ciduouc, not much overlapping, clasping the achene; stamens 2 or 3; achenes lenticular,
with an angle fitting into the niche of the internode, nearly as long as the scale, broadly
obovate, apiculate, 1.2-1.5 mm. long, 0.6-1 mm. broad, maturing to black. Infrequent or
rare, scattered in s.e. and Trans-Pecos Tex., summer; Afr., Madag., India, Burma, Austral.;
in Am. from Arg. and Bol. n. to Va., N.C., S.C., Ala., La., Tex. and Ariz.

40. Cyperus polystachyos Rottb. var. texensis (Torr.) Fern. Tufted perennial ( flower
ing the first year); culms 3-35 cm. long, basally 0.8-3 mm. thick, apically 0.5-1.5 mm. 
thick, wiry; leaves basal, mostly shorter than the culms; inflorescence 12-60 mm. long, of 
several unequal peduncles ( these, especially in coastal populations, suppressed so the 
inflorescence is congested) with glomemles or short lax spikes, or rarely the longer ones 
with secondary peduncles 1-3 mm. long each with a glomerule or lax spike; glomerules 
or lax spikes with 5 to 10 mostly spreading spikelets; bracts 1 to 6, the longer ones 
usually about twice as long as the inflorescence; spikelets 4-25 (-43) mm. long, 0.7-2 
mm. broad, about 0.5 mm. thick, with 10 to 40 ( to 60) scales, brownish-buff to tawny
stramineous, straight, the axis slightly 4-angled, at maturity persistent, each intemode
on its fertile side with a niche for one edge of the achene, near the base of the niche
with minute hyaline wings that narrow and join abaxially forming a minute cup at the
base of the achene ( use a strong lens!); scales 1.4-2 mm. long, about 1 mm. broad, ovate,
appressed, much-overlapping, with 3 obscure nerves at the keel-like median, deciduous;
stamens 2; achene lenticular, with an angle fitting the niche of the internode, about 1
mm. long, oblong to narrowly oblong, ripening through brown to black. Incl. var.
lcptostachyus Boeck. Locally abundant in seasonally moist sand, e. and s.e. Tex. and 
coastal part of Rio Grande Plains, spring-fall; widespread in Am. n. to Mass., Pa., Mo., 
Ark. and Okla.; the var. polystachyos ( C. filicin11s Vahl) occurs in coastal areas, Mass. 
to Va.; the var. paniculatus ( C. vulgaris var. teretifrnctus ( Steud.) Miq.) occurs widely 
in  trop. of both hemispheres. 

41. Cyperus niger R. & P. Annual or usually weak perennial occasionaJly forming mats
by rooting of very shortly decumbent culms; aerial parts 1-4 ( -6) dm. long, mostly 
erect, subbasally 1-2 mm. thick, apically 0.4-1.4 mm. thick; leaves few, mostly much 
shorter than the culms; inflorescence commonly of a single sessile irregular head 1-2 cm. 
thick of 3 to 30 spikelet,;, rarely more elaborate with a sessile head plus 2 or 3 peduncles 
to 4 cm. long each with a lax irregular head or glomerule of up to 20 spikelets; bracts 
1 to 3, the longest far-surpassing the inflorescence and ( when young) commonly erect 
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(like a continuation of the culm ), later sprt!ading; spikelets 7-12 mm. long, 1.7-2.2 mm. 
broad, about 0.7 mm. thick, with 10 to 22 scales, straight, pale-chestnut-brown or often 
with darker blotches of chestnut ou each scale, rarely almost totally dark-brown, the 
axis persistent, somewhat 4-angled but essentially wingless, each internode on the fertile 
side with a niche into which fits an angle of the achene; scales about 2 mm. long, much
overlapping, with about 3 nerves crowded in the arcuate keel-like median, otherwise 
smooth and shiny, deciduous; stamens 2; achene lenticular (biconvex) about 1 mm. 
long, elliptic, apiculate, surficially nearly featureless, ripening through shades of brown 
to nearly black, oriented so an angle fits into the internodal niche. C. melanostachys
H.B.K. We have two varieties. 

Var. castaneus (Pursh) Kiikenth. With usually lax elaborate inflorescences. C. bipar
titus Torr., C. rivularis Kunth. Rare in moist sandy loam in e. Tex. ( Austin and Wash
ington cos.); from Que. w. to Minn. and Neb., s. to Ga., Ala., Miss. and Tex.; also Calif. 
and Ore. 

Var. capitatus (Britt.) O'Neill. With relatively light-colored (chestnut-brown) glumes 
and strongly apiculate achenes. Local in creeks in igneous Trans-Pecos mts. at elev. of 
more than 4,000 ft., summer-fall; from Cuba and C.A. n.w. to Calif., Ariz. and Colo. 

Reports of C. diandrus Torr. from Texas are erroneous and based largely on specimens 
of C. niger. The var. niger occurs from Arg. and Bol. n. to Coah. 

42. Cyperus lanceolatus Pair. var. compositus C. & J. Pres!. Loosely tufted perennial
or mat-forming by decumbence and rooting of ba�es of culms; aerial parts of culms 5-50 
cm. long, 2-3 mm. thick basally, 1-1.5 mm. thick apically; inflorescence congested into
a sessile head plus 1 to 5 very short peduncles each with a head of 6 to 30 spikelets;
bracts 2 or 3, the longer ones far-surpassing the infloresence; spikelets 3-7 mm. long,
1.5-2 mm. broad, stramineous, sometimes with an olivaccous tinge ( but not having a
darker splotch on each scale), the axis straight, persistent, somewhat flattened but essen
tially wingless, each intemode with a niche into which fits an angle of the achene; scales
1.5-1.8 mm. long, blunt, much-overlappin,cz, with 3 or 5 nerves crowded into the keel-like
median, otherwise smooth and shiny, deciduous; stamens 2; achene lenticular (biconvex),
about 1 mm. long, obovate, short-apiculate, short-stipitate, surficially featureless or with
regular hexagonal cells arranged in vertical rows, ripening to purplish-brown. Exceedingly 
rare in Llano Co. in the Central Mineral Region on the Edwards Plateau, Sept. The 
nominate variety occurs in Arg., Bol., Urug., Parag., Braz., Col., Pan., Nie., Guat., s. 
Mex. and has been reported casual in La. and Fla. The var. compositus occurs in Braz., 
Col., Gr. Ant., C.A., Mex. ( n.w. to Son. and Chih.) and (?) Tex. The species is closely 
related to C. niger. 

43. Cyperus Aavescens L. Tufted annual; culms 10-25 cm. long, basally 0.8-1.9 mm.
thick, apically 0.7-1.1 mm. thick; inflorescence a congested (compound) sessile head of 
10 to 35 spikelets plus occasionally 1 to 3 peduncles 1-3 cm. long each with a head of 
4 to 10 spikelets; bracts 1 to 4, the longer ones usually surpassing the inflorescence; spike
lets 6-20 mm. long, 1.8-3 mm. broad, about 0.8 mm. thick, with 22 to 40 scales, mostly 
straight, uniformly stramineous to ochre-stramineous, the axis persistent, straightish, flat
tened, essentially wingless, each internode with a niche into which fits an angle of the 
achene; scales deciduous, 1.5-2 mm. long, 1.2-1.6 mm. broad, ovate, with 3 nerves in the 
keel-like median; stamens normally 3; achene lenticular (biconvex), about 0.9 mm. long 
and 0.6 mm. broad, obovate, substipitate, short-apiculate, ripening to black, surficially 
shiny and with rectangular linear (vertical) cells ( the rows of tl1ese cells marked off by 
horizontal wavy usually discolored sutures). Infrequent or rare in moist sand, e., s.e. and 
n.-cen. Tex., July-Nov.; widespread ( in several varieties) in warm regions; in Am. n. to 
N.Y., Pa., Mich., Mo. and Kan.

44. Cyperus sesquiflorus (Torr.) Mattf. & Kiikenth. Annual ( ?) or usually perennial
mat-formers, emitting a strong citronellalike odor when bruised, with a culm density of 
1 to 4 flowering culms per square cm. in the mat; culms 5-30 cm. long, basally 0.8-1.8 
mm. thick, apically 0.5-1 mm. thick; leaves essentially basal, with sheaths 1-2 (-3) cm.
long and firm-membranous, ascendine; blades 3-12 cm. long and 2-3.5 (-5) mm. broad,
mostly much shorter than the scapelike culms; inflorescence a single prolate few-lobed
compound congested headlike mass 7-14 mm. long and 6-8 mm. broad in the upper
cylindrical lobe, with 50 to 200 spikelets altogether; bracts 3 ( or 4), ultimately slightly
to strongly reflexed, firm-membranous, 2-8 cm. long, 1-3 mm. broad, at the very base
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discolored whitish-green but not hyaline at corners; spikelets each deciduous as a unit, 
2.3-3 mm. long, 1.2-1.3 mm. broad, about 0.4 mni. thick, with 2 scales, huffy-white to 
white laterally, the lower scale enclosing a fertile floret, the upper one empty, the single 
short intemode with very broad hyaline wings clasping the achene and continuous with 
the lower part of the higher scale; scales persistent ( the lower one 2.2-2.9 mm. long) 
with green keels and huffy-white to white sides, each side with a couple of inconspicuous 
well-distributed longitudinal nerves; stamens uniformly 2 at the abaxial angle of the 
achene; stigmas 2; acl1F·nc lenticular with the adaxial angle against the internode, the 
abaxial one at the keel of the lower scale, obovate, 1-1.4 mm. long, plus an apicule 0.05-
0.15 mm. long, 0.75-0.9 mm. broad, ripening to jet-black. Kyllinga odorata Vahl. Frequent 
in moist sandy loam, e. Tex. ( Angelina, Austin, Gonzales, Hardin, Lavaca and Newton 
cos.), June-Oct.; widespread in warm regions. 

45. Cyperus tenuifolius ( Steud.) Dandy. Densely tufted fragrant annual ( or short
lived perrnnial ?) with density of about 4 to 20 culms per square cm.; culms 1-21 cm. 
long, 0.5-0.7 mm. thick throughout; leaves with sheaths 8-45 mm. long and membranous; 
flaccid blades 2-11 cm. long, 1-1.8 mm. broad, often more than two thirds as long as the 
culms; inflorescence a single roundish 3-lobed compound headlike mass 3-8 mm. long and 
5-6 mm. broad in the upper obhu;e lobe, with 40 to 170 spikelets altogether; bracts 3 ( or
4 ), ultimately spreading or slightly reflexed, flaccid, 2-10 cm. long, 1-2 mm. broad, at the
very base with broad translucent membranous comers; spikelets each deciduous as a
unit, 2-2.5 mm. long, 0.7-0.8 mm. broad, about 0.3 mm. thick, sordid-whitish or very pale
brownish, with 2 scales, the lower one enclosing a fertile floret, -the upper empty, the single
short internode with very broad hyaline wings clasping the achene and continuous with
the lowel' part of the higher scale; scales persistent ( the lower one I. 7-2.4 mm. long)
with green keels and translucent sides, each side with a couple of inconspicuous well
di�tributed longitudinal nNves; �tamens uniformly 2 at the al:iaxial angle of the achene;
stigmas 2; achene lenticular, with the adaxial angle against the intemode, the abaxial one
at the keel of the lower scale, elliptic, 0.9-1.1 mm. long (plus an apicule 0.1 mm. long),
0.5-0.6 mm. broad, ripening to a very dark-brown. Kyllinga pumila Michx., Cyperus
densicaespito.ms Mattf. & Kiikenth. Infrequent in moist loam, e. Tex. ( Bowie, Cass,
Hardin and Polk cos.), rare in n.-cen. Tex. (Grayson Co.), Sept.-Nov.; widespread in
warmer moister parts of Am.; also Afr. and Madag.

The name is incorrectly said by some writers to be illegitimate. 
46. Cyperus brcvifolius ( Rottb.) Hassk. Perennial with creeping branching reddish

brown rhizomes to 20 cm. long and 1-2 mm. t11ick; flowering culms rising from the 
rhizomes 3-10 mm. apart, 4-20 ( -38) cm. long, 0.4-1 mm. thick; leaves with sheaths 5-30 
mm. long and membranous; flaccid blades 1-3 ( -10) cm. long, 1-3 mm. broad, mostly
much shorter than the culms except when the latter are dwarfed; inflorescence a single
roundish seemingly simple congested head 4-6 mm. long and broad, with 38 to 100
spikelets; bracts 3 ( or 4), the longest one usually nearly vertical or ultimately reflexed,
membranom, 15-120 mm. long, 1-2 mm. broad; spikelets each deciduous as a unit, 2-2.9
mm. long, 0.8-1.1 mm. broad, about 0.3 mm. thick, sordid- or huffy-whitish or very pale
brownish, with 2 scales, the lower one enclosing a fertile floret, the upper empty, the
single short internode with very broad hyaline wings clasping the achene and continuous
with the lower part of the higher scales; scales persistent ( the lower one 1.9-2.4 mm.
long), with green keels and translucent sides, each side with a couple of inconspicuous
well-distributed nerves; stamens 1 ( very rarely 2 in isolated spikelets, never many on the
same head). at the abaxial angle of the achene; stigmas 2; achene lenticular with an
adaxial angle against the internode and abaxial one at the keel of the lower scale, obovate
or oblong-obovate, 1-1.2 mm. long (plus an apicule 0.05-0.1 mm. long), (0.6-) 0.7-0.8
mm. broad, ripening to a rich-brown. Kyllinga brevifolia Rottb. Common weeds in moist
loam, s.e. Tex., less common in e. Tex., rare in Edwards Plateau and Brownsville region,
Apr.-Nov.; widespread in warm regions.

9. CLADIUM P. BR.

About 55 species of tropical and temperate regions, especially Australia; our species 
itlmost cosmopolitan. 
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1. Cladium jamaicense Crantz. SAW-GRASS. Coarse erect recd 1- 2.5 m. tall, with short
rhizomes; leaves long, very tough, channeled ventrally, with dangerous saw-toothed 
cutting margins; inflorescences ample, 2-5 elm. long, much-branched, often droopy; spike
lets ovoid, chestnut-brown, 3-5 mm. long, in fascicles of 2 to 6 at ends of the branchlets, 
each with a single fertile floret and below it 2 or 3 other spirally irnbricate scales, all but 
tho lowest enclosing stamens; perianth absent; achene obovoid, apiculate, somewhat 
lustrous, brownish, the obovoid body 2-2.5 mm. long, the apicule 0.6-1 mm. long. Locally 
abundant in fresh water on margins of streams, ponds and lakes, mostly in areas of 
calcareous soil, Rio Grande Plains, s.e. Tex., Edwards Plateau and Trans-Pecos, summer; 
widespread in Carib. region, n. to Gulf States and Va. The var. chinense (Nees) Koyama 
occurs in China and Japan. 

Some of the plants of the Edwards Plateau and the Trans-Pecos have, on the average, 
slightly smaller, proportionately shorter and more numerous spikelets and denser inflor
escences; these have been segregated as a separate species, C. californicum (Wats.) 
O'Neill, but this is at best weakly marked. Similar plants occur in Coahuila, New Mexico, 
Arizona, Nevada and California. 

10. SCHOENUS L.

About 100 species, world-wide in distribution. 
l. Schoenus nigricans L. Coarsely tufted perennial; culms slender, wiry, erect, simple,

2- 6 dm. long, about 1 mm. thick; leaves basally crowded, the lower sheaths chestnut
bbck and shiny, the upper blades tough, thin, wiry, involute, shorter than the culms, 
apically spinose; bracts 1 or 2, the lower one far-surpassing the inflorescence, involute and 
wiry like the leaves; inflorescence a single sessile glomerule of about 10 sessile spikelets; 
spikelets laterally compressed, of about 5 to 10 cli�tichous much-overlapping dark-chestnut 
to blackish scales of which only the upper few produce mature fruit; perianth bristles 
few, much shorter than tl1e achene, minutely plumose at the very base; style 3-branched; 
achene shortly obovoid-trigonous with convex sides, pearly- or bony-white, shiny, jointed 
abruptly with the differently-textured style which thus does not leave a tubercle. Infre
quent or rare in creek canyons, s. part of Edwards Plateau, spring; widespread in warm
temp. usually semiarid parts of the world. 

11. DICHROMENA M1cm:. WHITE-TOP SEDGE 

Tufted or rhizomatous perennials with stems leafy basally, the blades ascending; flower
ing culms terminating in an involucrate headlike agglomeration of spikelets, the bracts 
white basaJly but green distally; spikelets usually whitish; scales several, spirally imbri
cated or irregularly ditichous, the terminal ones enclosing a fertile floret, the lower ones 
staminate or empty; perianth absent; achenes lenticular, transversely rugose, crowned 
with the broad persistent base of the style (tubercle) as in Rliynclwspora. Some authors 
would include Dicliromena within Rliynclwspora. 

One of the more easily recognizable of the sedges because of the white bases of the 
bract�; these apparently function to attract insects. Most sedges, on the conh·a1y, are 
thought to be wind-pollinated. About 60 species in the Western Hemisphere. 

1. Plants densely tufted; rhizomes absent; culms 1 mm. or less thick; blades 3-7 cm.
long, 1 mm. broa<l basally, arcuate-filiform in the distal part; bracts 2 ( rarely 3), 
the longer ones 17-37 mm. long, filiform most of the length .. ............... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. D. nioea. 

1. Plants with extensively creeping orangish or whitish rhizomes; culms 1.5-3 mm. thick
basally; blades 6-25 cm. long, 1.2-4 mm. broad basally and at least 1 mm. broad 
even in the distal part; bracts several, the longer ones ( 20-) 40-130 mm. long, not 
filiforn1 except perhaps at the extreme apex ( 2) 

2(1 ). The white spot at the base of the longer bracts 5-20 (-25) mm. long, a (third 
to a) fifth to a tenth a� long as the bract; bracts 3 to 6 ( or 7) ............... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. D. colorata. 

2. The white spot at the base of the longer bracts 25-50 mm. long, about half as long
as the bract; bracts 6 to 10 ..................... 2. D. latifolia. 
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1. Dichromena colorata ( L. ) Hitchc. WlllTE-TOPPED UMBRELLA GRASS. Rhizomes
usually orangish, 2-3 mm. thick, extensively creeping, scaly; culms, 12-56 cm. long, erect 
or often decumbent at the very base; leaves crowded basally, mostly rather stiffiy ascend
ing, 2-6 mm. broad, linear-involute at the tip; bracts 3 to 6 ( or 7), mostly basally 
ascending but for most of the length spreading or slightly reflexed, lanceolate, very 
unequal, the longer ones ( 3-) 5-15 cm. long, ( 1.5-) 2.5-5 mm. broad basally, with a 
white spot 5-20 ( -25) mm. long. Locally frequent in swales, ditches and wet places 
generally, s.e. Tex., Rio Grande Plains and Edwards Plateau, rare in s. part of e. Tex., 
w. to Terrell Co. in the Trans-Pecos, (spring-) summer; widespread in Carib. region, n.
to Va. and the Gulf States; e. Mex.

2. Dichromena latifolia Ell. Perennial with rhizomes 2-3 mm. thick; culms rather
stiffiy erect the full length, 4-8 (-10) dm. long, 2-4 mm. thick basally; leaves crowded 
basally, ascending, 4-6 mm. broad basally, tapered upward and involute in the distal 
third, apically pointed; bracts 6 to 10, mostly basally ascending but for most of the length 
spreading or slightly reflexed, lanceolate, very unequal, the longer ones 5-10 cm. long, 
4-10 mm. broad in the lower half, with a ·white spot 25-50 mm. long ( about half as long
as the bract). Locally frequent in poorly drained pine savannahs, s.e. Tex. ( Hardin and
Jefferson cos. only) , summer; Gulf States and n. to N .C. 

3. Dichromena nivea (Boeck.) Britt. Densely tufted; rhizomes absent; culms weak,
ascending, 1-3 ( -4) dm. long, about 1 mm. thick or less; leaves in the lower part, flaccid, 
3-7 cm. long, about 1 mm. broad basal1y, arcuate-filiform; bracts 2 (rarely 3), weak, the
longer ones 17-37 mm. long, filiform most of the length, with a white spot only at the
very base. D. Reverchonii S. H. Wright, Rhynchospora nivea Boeck. Locally frequent in
creek beds through limestone on Edwards Plateau, rare in n.-cen. Tex., summer; also
Ark. and Okla.

12. RHYNCHOSPORA V AHL ( corr. WILLD.) BEAK-RUSHES 

Perennials ( rarely annuals); culms leafy; inflorescence of each culm usually divided 
into several discontinuous parts ( branches of the culm), the largest part ( appearing 
terminal) usually subumbelliform ( occasionally much-reduced) with several unequal pri
mary branches ( each subtended by a bracteal leaf) and these in turn bearing spikelets or 
glomerules or corymbs of spikelets; the several axillary parts of the inflorescence below 
usually reduced as compared to the terminal part, occasionally reduced to virtual 
absence; spikelcts with several spirally-dispose cl scales, the axils of the lowest 1 ( or 2) 
scales empty, the 1 to 10 axils above with perfect flowers, and usually above that 1 or 2 
scales enclosing staminate or rudimentary flower:.; scales usually broad, membranous, 
usually brownish with very indistinct midnerves and no other nervation; bristles usually 
about 6 or 8 ( or up to 20) or reduced to virtual absence; stamens usually 1 or 2 or 3; 
style bifurcate either at the very tip or usually much farther down, its base becoming 
indurate and persisting on the achenial body as a tubercle of distinctly different texture; 
achenial body usually distinctly biconvex, varying to nearly flat or nearly turgid, the cells 
of the face usually variously sculptured and elongated, the walls often prominent. 

About 200 species, cosmopolitan in distribution, especially tropical. The name has been 
misspelled as Rynclwspora and Rliyncospora in various works. 

1. Style nearly simple or very shortly 2-branched at the summit; achenial bodies 3.5-6
mm. long; tubercle 3.5-18 mm. long (2)

1. Style with 2 long branches; achenial bodies and tubercles mostly shorter ( 4)
2(1 ). Mature spikelet 7-10 mm. long; achenial body 3.5-4 mm. long; tubercle 3.5-4

mm. long ... ................................. 3. R. indianolensis. 
2. Mature spikelet 15-23 mm. long; achenial body 4-5 mm. long; tubercle 13-18 mm.

long (3) 
3 ( 2). Bristles ( at least most of them) much-exceeding the achenial body ........ .. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. R. macrostacl1ya. 
3. Bristles shorter than the achenial body, stout and closely appressed ............. . 

. . . . . . . . , ....... , ............................ 2. R. corniculata. 
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4( I). Achenial bodies pearly-white, 0.7-0.8 mm. long; tubercles 0.1-0.2 mm. long, 
0.15-0.2 mm. broad; spikelets with 5 to 8 fertile flowers; perianth bristles 
absent (5) 

4. Achenial bodies and/or tubercles considerably larger and often brownish in color;
spikelets with fewer fertile flowers; periantl1 bristles usually present ( 6) 

5( 4). Achenial body smooth under low magnification or faintly cellular-reticulate under 
high magnification, the 2 faces strongly convex . . . . 4. R. divergens.

5. Achenial body with transverse ridges, the 2 faces only slightly convex ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. R. pusilla.

6( 4). Bristles conspicuously retrorsely barbed ( 7) 
6. Bristles antrorsely barbed or plumose or abt.ent or smooth ( 9)
7 ( 6). Bristles 10 to 20 per achene; spikelets with only 1 fertile flower and this appearing

terminal ( no rudimentary flower above it); inflorescence usually merely a dense 
terminal fascicle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. R. macra.

7. Bristles fewer; spikelets usually with 2 fertile flowers or one fertile flower and a
reduced one above it; each culm with several fascicles, one terminal and several 
axillary ( 8) 

8( 7). Central portions of the 2 sides of the achenial body abruptly raised in a hump 
and polished-huffy, contrasting with the dark chestnut-brown submarginal flat 
portions, the margins themselves pale and wirelike; leaves basally 5-6 mm. 
broad; culms basally 2-3.5 mm. thick . . . . . . . . . . . . . 6. R. glomerata.

8. The 2 sides of the achenial body ratl1er evenly convex all over, grading from huffy
centrally to darker brownish marginally, the margins themselves slightly paler and 
wirelike; leaves basally 2-3 mm. broad; culms basally 1-2 mm. thick ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . 7. R. capitellata.

9 ( 6). Bristles heavily plumose basally ( 10) 
9. Bristles antrorsely serrulate or barbed, smooth or these absent ( 11)

10( 9). Spikelets 4- 7 mm. long, 1 to 5 present per culm, remote on slender pedicels; 
achene 2.3-2.6 mm. long ( excluding tubercle) . . . . . 9. R. oligantlta.

10. Spikelets 3-4 mm. long, more numerous, congested in spikelike fascicles; achene
1.4-1.8 mm. long ( excluding tubercle) ............ 10. R. plumosa.

11 ( 9). Achenial body smooth ( 12) 
11. Achenial body with transverse wrinkles or transverse rows of cells with sculptured

walls ( 1 4) 
12{ 11). Achenial body 0.9-1 mm. long; tubercle 0.4-0.6 mm. long ................ . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11. R. filifolia.
12. Achenial body 1.3-1.8 mm. long; tubercle 0.4-2 mm. long ( 13)
13( 12). Tubercle 0.4-0.7 mm. long .... ................ 12. R. fascicularis.
13. Tubercle 1-2 mm. long .. ......................... 13. R. gracilenta.

14 ( 11). Terminal part of inflorescence of each culm very lax, with only 6 to 12 ( to 20) 
spikelets each on a capilJary pedicel 3-12 mm. long; culms only 0.6-1 mm. thick .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16. R. rari/lora.

1 4. Terminal fascicle denser with more spikelets or if as few as 12 then either denser or 
else the culm thicker than 1 mm. nasally ( 15) 

15( 14). Horizontal rows of cell counted in vertical series near the middle of one face 
of the achenial body numbering ( 14 to) 16 to 30 and all the cells nearly isodia
metric, the horizontal cell walls only slightly if at all raised more than the vertical 
walls; achenes turgid, 1 mm. or more thick from the middle of one face to the 
middle of the other ( 16) 

15. Horizontal rows of cells usually 11 to 15; ( except in R. mixta) those cells near the
middle of the face greatly vertically elongated and their horizontal walls very 
prominent and forming horizontal wrinkles on the achene, but those cells near 
the base and top of the body nearly isodiametric; achenes less turgid. less than 1 
mm. thick from face to face { 1 7)
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16(1 5 ). Achenial body 2-2.4 mm. long, 1.5-1.8 mm. thick from face to face; horizontal 
rows of cells 2 5  to 30 or more; spikelets 4- 5.5 mm. long .................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14. R. Grayi. 

16. Achenial body 1.5-1.8 mm. long, 1-1.5 mm. thick from face to face; horizontal rows
of cells ( 1 4  to) 16 to 20; spikelcts 2.5-3 mm. long .. 15. R. Hari;eyi. 

17( 1 5). Achenial body twice as long as broad ........... 17. R. i11e:1pan.w. 
17. Achenial body less than twice as long as broad ( 18)
18 (17). Bristles ( most of them) surpassing the tubercle (19)
18. Bristles not surpassing the tubercle ( 21)
19(18). Achenial body 1.2-1.3 mm. long, the 2 faces nearly flat; plants never

rhizomatous; tubercle 0.3-0. 4 mm. long ........... 19. R. Elliottii. 
19. Achenial body 1.3-1.7 mm. long, the 2 faces distinctly convex at least in the upper

part; plants rhizomatous ( this often obscure in exsiccatae); tubercle 0.4-0.9 mm. 
long (20) 

20 ( 19). Achenial body only 0.8-0.9 mm. broad, with numerous indistinct transverse lines 
............................................. 18. R. mixta. 

20. Achenial body 1.2-1.6 mm. broad, with strong transverse wrinkles .............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22. R. cad11ca. 

21 ( 18). Primary branches of the terminal part of the inflorescence straight, stiffiy ascend-
ing; faces of the achenial body definitely convex at least in the upper half ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23. R. globularis. 

21. Primary branches of the terminal part of the inflorescence arcuate, often slightly
droopy; faces of the achenial body nearly flat or only very slightly convex ( 22) 

22(21). Bristles ha1£ as long as to nearly as long as tl1e achenial body; blades usually 
flat basally ................................... 20. R. m.icrocarpa. 

22. Bristles less than half as long as the achenial body; blades usually nearly all
strongly involute .............................. 21. R. perJJle:,.:a. 

I. Rhynchospora macrostachya Torr. HonNED-RUSH. Tufted perennial; culms 5-10
dm. long, erect, 3-7 mm. thick basally, triquetrous, leafy; basal sheaths becoming markedly 
fibrous; inflorescence ( at maturity) clavate, 3-6 cm. thick, the branches numerous but 
rather short, erect; spikelets subulate, rich-brown, 1 5-23 mm. long, the distal third con
sisting merely of the protruding distal part of the tubercle; bristles several ( 4 to 7), about 
1.5 to 2.5 times as long as the achenial body, stiff, brownish, antrorsely barbed; achenial 
body 4- 5 mm. long, obovate, nearly flat on the 2 faces, dark-brown; tubercle subulate, 
consisting of the indurated entire portion of the style, 13-18 mm. long, pale-brownish to 
buffy. R. comiculata var. macrostachya (Torr.) Britt. Infrequent in s.e. Tex., rare in 
e. Tex., in mud, summer; s.e. U.S. n. to N.E., N.Y. and Mo., w. to Kan., Okla. and Tex.

2. Rl1ynchospora comiculata (Lam.) Gray. HoRNED-RUSH. Perennial, either tufted or
usually with thick scaly rhizomes ( these often broken off in specimens); culms 6-11 dm. 
long, erect, 3-9 mm. thick basally, triquetrous, very leafy; basal sheaths becoming only 
slightly fibrous; inflorescence at maturity loose-obovoid, ample, 7-1 5 cm. thick, the nu
merous branches ascending to spreading; spikelets subulate, rich-brown, 1 5-23 mm. long, 
the distal third to half consisting merely of the protruding distal part of the tubercle; 
bristles 2 to 4 ( or 5 ), about a third to two thirds as long as the achenial body, stiff, 
brownish, closely appressed; achenial body 4-5 mm. long, obovate, nearly flat on the 
2 faces, dark-brown; tubercle subulate, consisting of the indurated entire portion of the 
style, 13-18 mm. long, pale huffy. Frequent in mud., e. and s.e. Tex., spring-summer 
( fruiting into fall); s.e. U.S., n. to Del., Ky., Ind. and Mo., w. to Okla. and Tex.; W.I. 

Ours are nearly all of the var. interior Fem. in which the achenial body is only about 1.5 
times as broad as the base of the tubercle; a few are of the var. corniculata in which 
the body is about twice as broad as the tubercle. 

3. Rhynchospora indianolensis Small. Tufted perennial; culms 5-9 dm. long, erect,
3-6 mm. thick basally, triquetrous, leafy ( especially in the basal part); terminal part of
the inflorescence somewhat umbelliform, Cyperus-like, 4-9 cm. long, with several ascend
ing rays each bearing a dense roundish glomerule or capitulum of nearly sessile spikelets,
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usually a reduced axillary part of the inflorescence present; spikclcts 7-10 mm. long, 
lanceolate, brown, acute, the tubercle only slightly if at all exsertcd; bristles 3 to 5, about 
�qualing the achenial body, stiff, appressed; achenial body 3.5-4 mm. long, obovate, 
nearly flat on the 2 faces, dark brown; tubercle 3.5-4 mm. long, brown, elongate-deltoid, 
acute or slightly acurninate. Locally frequent in mud, s.e. Tex., summer; endemic. 

4. Rhynchospora divergens M. A. Curtis. Tufted short-lived perennial ( or annual?);
culms 18-42 cm. long, 0.3-0.9 mm. thick, erect; leaves numerous, 5-10 cm. long, setaceous
involute; terminal part of the inflorescence umbel-like, 1-2 cm. long, about 1 cm. broad, 
occasionally 1 or 2 reduced axillary parts of the inflorescence present below; spikelets 
linear, 3- to 10-fiowered, about 1 mm. thick, the fruits very quickly maturing in succession 
acropetally as the spikelet elongates, the scales and achenes falling as the achenes mature, 
eventually as many as 5 to 8 fruits maturing from a single spikelet but only 1 or 2 visible 
at any one time; scales brownish, about 1.5 mm. long; bristles absent; achenial body 
0.7 mm. long, obovate, white, the 2 faces convex and under low magnification appearing 
smooth, under higher magnification faintly cellular-reticulate; tubercle about 0.15 mm. 
long and 2 mm. broad, whitish, blunt. Rare in moist sand, s.e. Tex. ( Aransas and Mont
gomery cos.), summer; S.C., Ga., Fla., Bah. I. and Tex. 

5. Rhynchospora pusilla M. A. Curtis. Tufted short-lived Bulbostylis-like perennial;
culms 15-30 cm. long, 0.2-0.7 mm. thick, erect; leaves numerous, 5-10 cm. long, setaceous
involute; terminal part of the inflorescence reduced, somewhat umbel-like or corym
bose, 6-20 mm. long, 5-10 mm. broad, often reduced parts of the inflorescence also present 
from the penultimate axils; spikelets linear, 3- to IO-flowered, about 1 mm. thick, the fruits 
very quickly maturing in acropetal succession and falling with the scales, as many as 
5 to 8 fruits maturing from a single spikelet but only 1 or 2 visible at any one time; scales 
brownish, about 1.5 mm. long; bristles absent; achenial body 0.7-0.8 mm. long, obovate, 
whitish, the 2 faces nearly flat, with transverse rugae; tubercle 0.1-0.15 mm. long, 0.15-
0.2 mm. broad, whitish, blunt. Rare in moist sand, s. part of e. Tex. ( Hardin Co.), summer; 
Fla. to Tex.; W.I. Some authors have referred these plants to R. intermixta Wright. 

6. Rhynchospora glomerata ( L.) V ahl. Tufted perennial; culrns 6-11 dm. long, erect,
2-3.5 mm. thick basally, triquetrous, leafy; larger leaves 5-6 mm. broad near the base of
the plant; inflorescence variable, either of a number of subcapitate glomerules scattered
along the upper half of the culrn ( "var. glomerata") or of a few more discretely grouped
glomerules ( ''var. angusta Gale"); spikelets lanceolate, 4.5-6 mm. long, rich-dark-brown,
with usually 2 fruits ( less commonly 3 or 1, if with 1 then with a terminal rudimentary
flower); brbtles about 6, exceeding the achene and often about equaling the tubercle,
somewhat dorsiventrally compressed, conspicuously retrorsely barbed; achenial body pyri
form, 1.5-1.7 mm. long, the 2 sides with an abruptly raised central hump which is
polished and huffy, contrasting with the dark-chestnut-brown submarginal fiat portion,
the margins themselves pale like the umbo; tubercle 1.3-1.8 mm. long, elongate-deltoid,
much-compressed, grayish. In moist sand, frequent in e. Tex., infrequent in s.e. Tex.,
summer; Gulf States, n. to Del., Va., Tenn. and Ark., w. to Okla. and Tex.

7. Rhynchospora capitellata ( Michx.) Yahl. Tufted perennial; culms 2-9 dm. long,
erect, 1-2 mm� thick basally, bluntly 3-angled, leafy; larger leaves 2-3 mm. broad near the 
base of the plant; inflorescence of a few turbinate fascicles scattered along the upper half 
of the culm; spikelets lanceolate, 3.5-5 mm. long, usually with 2 fruits ( less commonly 
3 or l, if with 1 then also with a terminal rudimentary flower); bristles about 6, exceeding 
the achene, usually about equaling the tubercle, somewhat dorsiventrally compressed, 
conspicuously retrorsely barbed; achenial body pyriform or obovate, basally cuneate, 
1.3-1.6 mm. long, the 2 sides merely convex ( the central portions paler, grading off into 
the darker brown submarginal zones, the margins tl1emselves pale Ii.Ice the center); 
tubercle elongate-deltoid, 0.9-1.6 mm. long, grayish, much-compressed. Infrequent or rare 
in e. Tex. (Austin, Guadalupe, Henderson and Leon cos.), apparently always in acid 
boggy ground, summer; e. U.S. n.e. to N.S., w. to Wisc., Mo., Okla. and Tex. 

8. Rhynchospora macra (Clarke) Small. Tufted (?) or with rhizomes about 1 mm.
thick; culms 3-7 chn. long, erect, triquetrous, 1.5-2 mm. thick near the base; leaves several, 
the blades 2-3.5 mm. broad near the base of the plant; inflorescence primarily a large 
terminal turbinate-corymbose fascicle 1-3 cm. broad, 1 or 2 extremely reduced axillary 
fascicles also present; spikelets linear-lanceolate, 4-5 mm. long, pale brown, each with a 
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single fertile flower and never a higher rudimentary one; bristles 10 to 20 per achene, 
much-surpassing the body, conspicuously retrorsely barbed; achenial body pyriform, 1.8-2 
mm. long, brown ( the raised central portions of the 2 sides paler, huffy), the submarginal
surfaces with very faint transverse wrinkles; tubercle elongate-deltoid, much-compressed,
about 1 mm. long. Very rare in bogs in e. Tex. (Houston and Robertson cos.), summer;
Ga., Fla., Miss. and Tex.

9. Rhynchospora oligantha Gray. Tufted perennial; culms 15-45 cm. long, erect or
ascending, 0.3-0.6 mm. thick; leaves filiform-setaceous, resembling the stems; inflorescence 
of a lax tenninal fascicle and usually a remote reduced axillary one, each fascicle with only 
1 to 3 spikelets; spikelets on slender individual pedicels 3-10 mm. long, narrowly ovoid, 
pale-brown, 4-7 mm. long, usually with 2 fruits ( 1 to 3); bristles 6, in the lower half 
densely plumose, slightly shorter than the body; achenial body 2.3-2.6 mm. long, broadly 
ovate, dark-brown when mature, very turgidly biconvex, transversely wrinkled, apically 
pronouncedly narrowed into a definite hour-glass-shaped tubercle base; tubercle very 
short-conic, 0.3-0.6 mm. long. Rare in bogs in e. Tex. ( Austin, Henderson, Smith and 
Waller cos.), spring (May-early June); N.J., Del., N.C., Ga. and Gulf States; Gr. 
Ant.; C.A. 

10. Rhynchospora plumosa Ell. Tufted perennial; culms wiry, 2-4 dm. long, erect,
0.6-1.1 mm. thick basally, stramineous; leaves setaceous-filiform, wiry, numerous, often 
curling toward the ends; lower bracts of the fascicles elongate, wiry, like the leaves, far
surpassing the inflorescence; inflorescence compact, congested, terminal, 1-3 cm. long, 
about 1 cm. thick, often spikelike; spikelets pale- to dark-brown, lance-elliptic, 3-4 mm. 
long, usually with 1 or 2 fruits; bristles 6, densely plumose in the lower part; achenial 
body broadly obovate, 1.4-1.8 mm. long, brown, turgid, transversely wrinkled, not nar
rowed apically; tubercle short-conic, about 0.5 mm. long, brown. R. semiplumosa Gray. 
Infrequent in s.e, Tex. ( Hardin, Tyler and Newton cos.), Apr.-May; coastal flats, N.C. to 
Tex.; Cuba. 

11. Rhynchospora filifolia Gray. Tufted perennial; culms 3-6 dm. long, about 1 mm.
thick near the base, erect, wiry; leaves mostly involute, resembling the culms; inflorescence 
a terminal very dense round-topped fascicle 10-15 mm. broad, plus usually one reduced 
fascicle in the next lowest axil; spikelets cinnamon-brown, lanceolate, 3-5 mm. long, with 
3 to 10 flowers, the 2 to 6 achenes and their scales quickly falling in acropetal succession, 
upon maturation only 1 or 2 mature achenes present at any one time and these usually 
exposed by the rapid shedding of the scales; bristles 6, usually surpassing the tubercle, 
minutely antrorsely barbed; achenial bodies obovate, 0.9-1 mm. long, biconvex, the 2 
polished smooth faces brown or the central portions paler, huffy; tubercle deltoid, grayish, 
compressed, acute, 0.4-0.6 mm. long. Rare in moist loam, e. Tex. ( Hardin and Waller 
cos.), summer; coastal areas, N.J. to Tex.; Cuba. 

12. Rhynchospora fascicularis ( Michx.) Yahl. Tufted perennial; culms 5-13 elm. long,
1.5-2.5 mm. thick basally, subterete or obtusely 3-angled, leafy; leaves 1-4 mm. broad; 
inflorescence a crowded terminal group of 1 to 3 fascicles ( about 1 cm. broad and over
topped by tl1e setaceous bracts) plus usually 1 ( rarely 2) remote similar auxillary fascicles 
below; spikelets 3.5-5 mm. long, lanceolate, cinnamon-brown, several-flowered and 
-fruited, the scales caducous in acropetal succession, each falling just before maturation
of its achene; bristles about 6, minutely antrorsely serrulate or barbed; achenial body
nearly orbicular, biconvex, very dark-brown or fuscous except for a huffy spot in the
center of each of the 2 smooth faces, 1.4-1.5 mm. long; tubercle deltoid, 0.4-0.7 mm. long,
much-compressed, grayish. Infrequent in moist sand, s.e. Tex. (Aransas, Chambers and
Jefferson cos.), summer; low coastal areas, Va. to Tex.; Berm.; Gr. Ant.

13. Rhynchospora gracilenta Gray. Tufted perennial; culms 5-9 dm. long, erect, 1-1.5
mm. thick basally, essentially terete; leaves mostly confined to tl1e base of tl1e plant, the
blades proximally only 1-2.5 mm. broad, distally involute; inflorescence a terminal fasciclt:
about 1 cm. broad and usually a remote slightly smaller axillary one a few cm. below;
spikelets broadly lanceolate, 3-4 mm. long, cinnamon-brown, with 2 or 3 flowers, when
3 flowers present usually only the middle one or the upper 2 bearing fruit; bristles about
6, about equaling the body or tubercle, minutely antrorsely serrulate or barbed; achenial
body broadly obovate or nearly orbicular, turgidly biconvex, 1.3-1.8 mm. long, smooth,
dark-brown ( or a central spot on each of the 2 faces slightly paler); tubercle much
compressed, whitish, 1-2 mm. long including the straplike prolongation. Infrequent in
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boggy ground, e. and s.e. Tex., summer (-fall?); s.e. U.S. mainly near the coast, N.J. to 
Tex., less frequent inland to Tenn. and Ark. 

14. Rhynchospora Grayi Kunth. Tufted perennial; culms 4-7 dm. Jong, 1.5-2 mm. thick
basally, erect; leaves mostly crowded toward the base, curly, 2-4 mm. broad; inflorescence 
a dense terminal fascicle about 1 cm. broad and long, of essentially sessile spikelets, plus 
sometimes a reduced fascicle lower down; spikelets cinnamon-brown, 4-5.5 mm. long, 
narrowly ovoid to broadly l::mceolate, of 2 to 3 flowers, but usually maturing only 1 fruit; 
bristles 6, minutely antrorsely serrulate; achenial body broadly obovate, 2-2.4 mm. long, 
1.8-2.2 mm. broad, 1.5-1.8 mm. thick from face to face, turgid, at maturity dark-brown, 
each face with 25 to 30 or more horizontal rows of minute nearly isodiametric cells whose 
horizontal walls are only slightly more prominent than the vertical walls; tubercle conic, 
0.4-0.6 mm. high, basally not wider than ( but often appearing embedded in) the top of 
the body. Rare in moist sand, e. Tex. (Jasper and Liberty cos.), Mar.-May ( earlier-flower
ing than most beak-rushes); lowlands near the coast, Va. to Tex.; Cuba. 

15. Rhynchospora Harveyi W. Boott. Tufted perennial; culms 15-60 cm. long, 1-2 mm.
thick near the base, erect, obtusely triquetrous, leafy; leaves 1.5-3 mm. broad; inflores
cence a dense terminal fascicle about 5 mm. high and 5-10 mm. broad, of essentially 
sessile spikelets plus usually 1 or 2 reduced similarly drnse glomerules lower down; 
spikelets cinnamon-brown, ovoid, 2.5-3 mm. Jong, usually with 2 flowers and setting I 
fruit; bristles 6, minutely antrorsely serrulate; ac'henial body broadly obovate, 1.5-1.8 mm. 
long, 1.3-1.6 mm. broad, 1-1.5 mm. thick from face to face, turgid, at maturity rich-dark
brown, each face with ( 14 to) 16 to 20 horizontal rows of minute nearly isodiametric 
cells with prominent walls; tubercle conic, 0.4-0.5 mm. long, basally no wider than ( but 
often appearing embedded in) the top of the body. R. Plankii Small. Frequent to abundant 
in low places in open woods and prairies, e., s.e. and n.-cen. Tex., Apr.-Sept.; s.e. U.S. 
n. to Va., Tenn. and Mo., w. to Okla. and Tex.

16. Rhynchospora rnriHora ( Michx.) Ell. Tufted perennial; culms 3-6 dm. long, 0.6-0.9
mm. thick near the base, ascending but often flexuous, essentially terete; leaves in lower
half of plant, capillary-setaceous; inflorescence of a terminal 6- to 12- ( to 20-) spikeletted
lax subumbelliform unit 1-3 cm. broad, the individual capillary pedicels 3-12 mm. long;
spikelets narrowly ovoid, subacute, pale-cinnamon-brown, 3-4 mm. long, with 2 to 4
flowers and maturing 1 to 3 fruits; bristles 6, !;horter than the achenial body, minutely
antrorsely serrulate; achenial body broadly obovate, 1.1-1.4 mm. long, biconvex, pale
brown, the 2 faces with strong transverse ridges; tubercle deltoid, compressed, 0.3-0.6 mm.
long. Rare in bogs or piny cray£sh-land, e. and s.e. Tex. ( Austin, Harris, Henderson,
Orange and Waller cos.), May-June; coastal areas, N.J. to Tex.; also Tenn., Gr. Ant.
and C.A.

17. Rhynchospora inexpansa ( Michx.) Yahl. Tufted perennial; culms 5-8 elm. long,
erect ( or terminally drooping), wiry, 1.5-2 mm. thick near the base; leaves mostly basal, 
with long tough somewhat curly blades; inflorescence fairly narrow, elongate and droop
ing; spikelets lanceolate, brown, 4.5-6 mm. long, with 2 to 5 flowers, setting 1 to 4 fruits; 
bristles about 6, surpassing the tubercle, minutely antrorsely serrulate; achenial body 
elliptic-obovate, 2-2.2 mm. long, 0.8-1 mm. broad, much-compressed, the 2 flat faces 
transversely ridged; tubercle deltoid, 0.9-1.2 mm. long. Loca11y frequent in open pine
lands, e. and s.e. Tex. (Angelina, Hardin, Jasper, Jefferson and Liberty cos.), summer; 
Coastal States, Va. to Tex.; also Ark. and Okla. 

18. Rhyncbospora mixta Small. Rhizomatous perennial; cuhns about 1 m. long, about
2 mm. or more thick basaJly, leafy, erect or ascending ( flexuous in the distal floriferous 
portion); blades 3-4 mm. broad; inflorescence decompound, open, the terminal portion 
3-4 cm. broad, very lax, of about 25 spikelets, some of the ultimate glomerules on long
spreading arcuate-erect peduncles 10-15 mm. long; spikelets narrowly ovoid, 4-6 mm.
long, brown, with 2 or more ( rarely as many as 10) flowers, 1 ( rarely as many as 10)
fruit produced; bristles about 6, surpassing the tubercle, upwardly minutely barbed;
achenial body narrowly obovate, 1.3-1.4 mm. long, 0.G-0.9 mm. broad, turgidly biconvex,
with very numerous faint transverse lines; tubercle deltoid-attentuate, 0.4-0.9 mm. long,
compressed. Rare in sandy forested areas near streams, e. Tex. (Nacogdoches Co.), sum
mer; near the coast, N.C. to s.e. La.; Tex.

19. Rhynchospora Elliottii A. Dietr. Tufted perennial; culms 8-15 dm. long, 2.5-5 mm.
thick basally, erect except slightly nodding distally; leaf blades 4-5 mm. wide basally, 
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mostly long-tapered, strictly erect and appressed; inflorescence of 2 to 5 dense decom
pound separate portions, the terminal portion irregularlY. corymbiform, 2-6 cm. broad, 
of 150 to 300 spikelets; spikelets ovoid, rich-dark-brown, 2.5-3.2 mm. long, with 3 to 6 
flowers and setting 2 to 4 fruits; bristles 6, surpassing the tubercle, minutely antrorsely 
serrulate, not closely appressed to the achene but slightly spreading basally and arcuate
erect; achenial body obovate, tawny-brown, 1.2-1.3 mm. long, 0.9-1.1 mm. broad, with 
very pronounced transverse ridges on the 2 nearly flat faces; tubercle deltoid, 0.3-0.4 mm. 
long. R. sclioenoides (Ell.) Wood, an illegit. name. Frequent in moist sand in e. and s.e. 
Tex., summer; near the coast, N.C. to Tex. ( •-•�·cept Fla.). 

20. Rhynchospora microcarpa Gray. Tufted perennial; culms 5-8 dm. long, 2-3 mm.
thick basally, erect; leaves mostly appressed or curly, 2-3 mm. broad basally; inflorescence 
in ( 1 or) 2 to 4 parts per culm, the terminal part irregularly corymbiform, dense, n!'arly 
erect, 2-6 cm. broad, of 100 to 200 spikelets or less commonly fewer; spikelcts ovoid to 
narrowly ovoid, 2.5-3 mm. long, dark-rich-brown, with 3 or 4 flowers and setting 2 or 3 
fruits; brMles about 6, from half as long as to as long as the body or rarely nearly equal
ing the tubercle, stiffly erect and mostly appressed to the body, minutely antrorsely serru
late; achenial body obovate, 1-1.2 mm. long, 0.8-1.2 mm. broad, the 2 nearly Hat or very 
slightly convex faces with strong transverse wrinkles; tubercle deltoid, 0.2-0.5 mm. long. 
Rare in moist sand, s.e. Tex. ( Aransas Co.), summer; near the coast, Fla. and Ga. to 
Tex.; Bah. I., Hisp. and Cuba. 

21. Rhynchospora perplexa Small. Tufted perennial; culms 5-11 dm. long, 1.5-2 mm.
thick basa11y, wiry, erect or very slightly flexuous in the floriferous region; leaf blades 1-2 
mm. broad basally, mostly strongly involute; inflorescence in 1 to 3 parts per culm, the
terminal part very irregularly corymbifom1, 1-4 mm. broad, usually dense and with
upwards of 100 to 200 spikelets; spikelets ovoid, rich-dark-brown, 2.5-3 mm. long; bristle�
about 6 or fewer, less than half as long as the body to which they are appressed or reduced
to virtual absence; achenial body obovate, 1-1.3 mm. long, 0.9-1.2 mm. broad, tawny,
the 2 nearly Bat or very slightly convex faces with strong transverse wrinkles; tubercle
deltoid, 0.2-0.3 mm. long. Rare in moist sand in e. and s.e. Tex. ( Aransas, Hardin, Tyler
and Waller cos.), late spring-summer; Coastal States, s.e. Va. to Tex.; Tenn.; Gr. Ant.
Probably not speciflcally distinct from R. microcarpa.

22. Rhynchospora caduca Ell. Rhizomatous perennial; culms 7-13 dm. long, 2-4 mm.
thick near the base, ascending but quite flexuous in the upper part; leaves 4-7 mm. broad 
below the middle, tapering in both directions; inflorescence of 3 to 5 parts per culm, the 
terminal part obovoid, irregularly corymbiform, 2-4 cm. broad, with 60 to 125 spikelets, 
some of the primary branches commonly elongate, erect and 1-2 cm. long; spikelets rich
dark-brown, ovoid, 4-4.5 mm. long, with 3 to 6 flowers and setting 2 to 5 fmits; bristles 
about 6, surpassing the tubercle and somewhat stiffiy spreading away from the body 
basally, minutely antrorsely serrulate; achenial body obovate, 1.4-1.7 mm. long, 1.2-1.6 
mm. broad, the 2 faces with strong transverse wrinkles and at least in the upper part
pronouncedly convex; tubercle deltoid, 0.6-0.8 mm. long. Frequent in moist sand, s.e.
Tex., less frequent in e. Tex. and very local in Burnet and Llano cos. on the Edwards
Plateau, summer; Coastal States, Va. to Tex.; also Ark. and Okla.

23. Rhynchospora globularis ( Cha pm.) Small. Tufted perennial; cuhns ( 15-) 30-75
( -90) cm. long, 1-1.8 ( -2.5) mm. thick near the base, basally often shortly reclining,
mostly erect, leafy with the old sheaths basally becoming somewhat fibrous; blades 1.5-4
mm. broad; inflorescence in 1 to 4 parts per culm, the terminal part usually strictly erect,
of several straight stifHy ascending unequal branches each topped by a corymbifom1
glomerule 8-15 mm. broad ( broader than high) and often with stiffiy erect setaceom pro
truding bracts; spikelets ovoid, 2.5-4 mm. long, cinnamon-brown, with 1 to 4 flowers and
setting 1 to 3 fruits; bristles about 6, shorter than the body of the achene, minutely
antrorsely serrulate; achenial body obovate, 1.2-1.6 mm. long, 1-1.5 mm. broad, cas
taneous, with 2 faces which are convex at least in the upper part and have strong trans
verse wrinkles; tubercle deltoid, 0.3-0.6 mm. long. R. cymosa of many auth., not (Willd.)
Ell., R. globularis var. recognita Gale, R. obliterafa Gale. Moist sandy soil, frequent in
e. Tex., infrequent in s.e. Tex. and rare inland to n.-cen. Tex., late spring-summer; wide
spread in s.e. U.S., n. to N.J., Tenn. and Mo., w. to Okla. and Tex.; also Calif., W.I.
and C.A.
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13. PSILOCARYA ToRR. BALD RuSH 

An American and Australian genus of about 6 species, included by several workers 
in Rhynchospora.

I. Psilocarya nitens (Vahl) Wood. Said to be annual but occasionally with weak short
rhizomes and often rooting from the lower nodes; culms few, erect, soft, 3- 8 elm. long, 
1-4 mm. thick, usually with I to 3 weakly exserted ascending branches in the middle
part; leaves crowded in lower half of culm, with long acute ascending blades; main
panicle lax, terminal on main stem, smaller panicles terminating the branches; bracts
several, attached at close intervals along the panicle axis, shorter than the inflorescence;
inflorescence axis about 1 cm. long, with several unequal divergent mostly naked branches
bearing racemes of spikelets; spikelets 5-9 mm. long, narrowly ovoid, acute; scales nu
merous, spirally attached, strongly imbricate, brown, ovate, acute, all fertile; perianth
absent; style branches 2; base of style becoming indurated and persistent on the achene
as a low grayish tubercle almost as broad as the achene itself ( but not as t:hick) achene
plumply biconvex, Rhynchospora-roce, strongly transversely wrinkled. Infrequent or rare
in s.e. Tex. ( Hardin to Aransas cos.), usually in marshy places; coastwise, Mass. to Tex.;
local in n.w. Ind.

14. SCLERIA BERG. 18 STONE-RUSH. NUT-RUSH 

Rhizomatous perennial or rarely tufted annual monoecious herbs; upper portion of 
sheaths often broadly 3-winged; leaf blades well-developed; ligule usually triangular or 
reduced to absent; flowers unisexual, the 2 kinds usually in separate spikelets; inflorescence 
congested but much-reduced, of a few spikelets in a fascicle or several or a number of 
these borne at intervals along the upper half of the culm; I-flowered pistillate spikelet 
occasionally borne apparently from the lowest (sterile) scale of the staminate spikelet; 
perianth absent ( perhaps partially represented by the "hypogynium," see below); stamens 
1 to 3; style 2- or 3-branched, basally slender to tl1ickened, totally deciduous; achene 
usually borne on an indurated base ( hypogynium) which usually adheres to the base 
of the mature achene and bears 3 to 9 tubercles or a rough crust or is extended into 3 
prominent lobes; achenial body (minus hypogynium) globose or ovoid to obovoid, in 
texture crustaceous or bony, smooth or rough, usually whitish. 

About 200 species, mostly tropical and subtropical. 
1. Hypogynium obscure or absent (2)
1. Hypogynium present, well-developed (5)
2 ( 1). Achene reticulate or verrucose . . . . . . . . . . . . . . . . . 4. S. verticillata.
2. Achene essentially smooth ( 3)
3 ( 2). Inflorescence an interrupted spiciform arrangement of glomerules ............ . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • • • . . • 1. S. nutans.
3. Inflorescence a single cluster at the summit of the culm ( 4)
4( 3). Achene 2 mm. long, its base 6-pored . . . . . . . . . . . . . 2. S. georgiana.
4. Achene 3-4 mm. long, pores absent . . . . . . . . . . . . . . . . . 3. S. Baldwinii.

5( 1). Hypogynium covered with a rough white crust ( 6) 
5. Hypogynium not so covered ( 7)
6(5). Leaves 5- 8 mm. broad; achenes 2-2.5 mm. long ... 5. S. triglomerata.
6. Leaves 1-2.5 mm. broad; achenes 1-1.8 mm. long . . . . . 6. S. minor.

7(5). Achene smooth .............................. 10. S. oligantha.
7. Achene rugose or reticulate ( 8)
8(7). Hypogynium not bearing tubercles but deeply 3-lobed ............. ....... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11. S. f.f1111Te11bergii.
8. Hypogynium bearing 3 or 6 tubercles ( 9)

u Largely adapted from Earl L. Core in C. L. Lundell, Flora of Texas I: 383-392. 1967.
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9 ( 8). Hypogynium bearing 6 tubercles ... ............. 9. S. paucifiora. 
9. Hypogynium bearing 3 tubercles ( 10)

10(9). Plants pubescent ......... ........ ............ 7. S. ciliata. 
10. Plants glabrous ................................. 8. S. Brittonii. 

I. Scleria nutans Kunth. Perennial; rhizome elongate, odorous; culms 15-65 cm. long,
erect, 1-2 mm. thick, acutely trigonomous; sheaths hirsute; blades 4-20 cm. long, 2-5 mm. 
broad; inflorescence interrupted, glomerate-spicate, simple, terminal, 4-12 cm. long, of 3 
to 9 sessile oftc>n nutant more or le�s remote glomemles; spikelets 4-5 mm. long; hypogyn
ium absent; achene 1-2 mm. long, obovoid to subglobose, obscurely trigonous, whitish, 
smooth, shining, basally tapered, the basal pores 9 to 12, shallow or virtually absent. 
S. hirtella of most auth., not Sw. Moist soil, e. Tex., rare ( collected once in Waller Co.),

spring-early summer(?); Coastal States, Ga. to Tex.; W.I., Mex. and s. to Urug. and
Parag.; also trop. Afr.

2. Scleria georgiana Core. SLENDER NUT-RUSH. Perennial; rhizomes 2.5-5 mm. thick;
culms 3-5 dm. tall, about 1 mm. thick, wiry, trigonous, glabrous; sheaths glabrous, the 
lower ones bladeless; blades 12-16 cm. long or more, 1-2 mm. broad, few, glabrous, 
linear or flliform, simulating but shorter than the stem, involute; inflorescence a single 
terminal fascicle of 2 to 5 spikelet�; lower bract 1-8 cm. long, 1-2 mm. broad, appearing 
as a continuation of the culm; spikelet about 5 mm. long; bractlets glabrous, lanceolate; 
hypogynium absent; achene about 2 mm. long, white, smooth, usually longitudinally 
ridged, dull, basally triangular and 6-pored, ovoid, shorter than the scales. Moist loam, 
e. and s.e. Tex., spring-early summer; Coastal States, N.C. to Tex.; Cuba; Jam.; Br.
Hand.; s.e. Braz.

3. Scleria Baldwinii (Torr.) Steud. Perennial; rhizomes horizontal, nodose, thick;
culms 3-9 dm. long, about 1 mm. thick, erect, sharply trigonous, lightly channelled, 
smooth or slightly scabrous distally on the angles; sheaths tight, glabrous; blades 10-45 
cm. long, 1-5 mm. broad, glabrous or slightly scabrous at the margins, linear, rigid, keeled
( i.e., midnerve prominent), few, the lower ones reduced or absent; lower bract of the
inflorescence 4-15 cm. long, 1-4 mm. broad; inflorescence a single capitate cluster 1.5-2
cm. high; bractlets ovate; spikelets 8-10 mm. long, oblong, obtuse, of many flowers;
hypogynium absent; achene ovoid, dull, whitish, smooth or often longitudinally ribbed,
conspicuously apiculate, 3-4 mm. long, obscurely trigonous, basally triangular and
pointed, pitless, concave laterally. Incl. var. costata Britt. Moist soil, s.e. Tex. ( Harris
Co.); Coa�tal States, Ga. to Tex.; Cuba.

4. Scleria. verticillata Muhl. Low NUT-RUSH. Annual; roots capillary, fibrous, odorous;
culms 1-6 dm. long, about 1 mm. thick, simple, erect, trigonous; sheaths usually pilose; 
blades 5-30 cm. long, 0.5-2 mm. broad, flat; inflorescence interrupted-spiciform, simple, 
of 2 to 8 erect glomerules, 4-15 cm. long; spikelets 2-3 mm. long, of 2 or 3 flowers, 
sessile; bracts 6-7 mm. long, often cauclate; hypogynium absent; achenes about 1 mm. 
long, reticulate or verrucose, globose, obscurely trigonous, whitish, fragile, mucronate, 
with about 5 pores just above the attenuate trigonous base. Moist sandy soil, often along 
river bars, extreme n. Rio Grande Plains ( Guadalupe Co.) and n.-cen. Tex., probably 
elsewhere, rare, July- Sept.; Ont.; much of e. U.S.; Mex.; Cuba; Venez.; Surinam; 
Braz. 

5. Scleria triglomeratn Michx. WHIP-GRASS. Perennial; rhizomes clustered, hard, 3-5
mm. thick; culms 4-10 dm. long, 2-4 mm. thick basally, sharply trigonous, glabrous or
nearly so, somewhat roughened distally; sheaths scarcely winged, scabrous on the angles;
blades 15-30 cm. long, 5-9 mm. broad, rigid, scabrous marginally, scarcely narrowed
up to the abrupt apex; inflorescence of 3 to 12 spikelets, terminal or axillary, in about
3 fascicles, the lateral ones often on erect peduncles; bracts foliaceous; staminate spikelets
5-6 mm. long, of 2 to 3 flowers; hypogynium low, obscurely trigonous, covered with a
white papillose crust; achene 2-3 mm. long, ovoid-subglobose, smooth, shiny, bright
white, obtuse. Moist soil, e., s.e. and n.-cen. Tex., locally abundant, June- Sept.; Ont. to
Mass., s. to Ia. and the Gulf States.

6. Scleria minor (Britt.) Stone. Perennial; rhizomes 7 mm. thick, hard, clustered;
culrns 3.5-6 drn. long, 1-3 mm. thick basaily, erect, sharply trigonous, glabrous or nearly 
so, somewhat roughened toward the apex; sheaths scarcely winged, slightly scabrous 
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on the angles; blades 1-2.5 mm. broad, long-tapered; inflorescence few-spikeletted, 
terminal or axillary in about 3 fascicles, the lateral ones on long filiform peduncles; male 
spikelets 5-6 mm. long; hypogyniurn low, obscurely trigonous, covered by a white 
papillose crust; achenes 1-1.8 mm. long, subglobose to ovoid, smooth, shiny, whitish, 
obtuse. S. triglomerata var. gracilis Britt. Moist soil, e. and s.e. Tex., rare ( Matagorda 
and Newton cos.); Coastal States, N.J. to S.C.; Tex. 

7. Scleria ciliata Michx. Perennial; rhizomes clustered, 2-3 (-5) mm. thick; culms 2-6
dm. long, 1.2-2.5 ( -4) mm. thick, sharply triangular; sheaths pubescent, especially on 
the angles; blades 20-45 cm. long, 2-6 mm. broad, keeled, linear, obtuse, ciliate on the 
margins and midrib beneath, often much-surpassing the culm; inflorescence terminal 
and axillary, few-spikeletted, the cluster sometimes arising on short peduncles from the 
lower axils; male spikelets with 3 or 4 flowers; hypogynium a narrow obtusely trigonous 
flange supporting 3 globose brownish entire or 2-lobed tubercles; achene 2-3 mm. long, 
tuberculate or verrucose-scabrous, whitish, globose, fragile, usually mucronate-apiculate. 
S. Elliottii Chapm. E., s.e. and n.-cen. Tex., frequent, Apr.-Oct.; Va. to Mo. and s. to
Gulf States; W.I., Br. Hond.

8. Scleria Brittonii Core. Perennial; rhizomes elongate, 4-6 mm. thick; culms 2-6 dm.
or more long, 1-1.5 mm. thick, rigidly erect, trigonous, glabrous or sometimes scabrous 
distally; sheaths glabrous; blades to 2 dm. long and 2 mm. broad, few, glabrous; lower 
bract foliaceous, erect, often appearing as a continuation of the culm; inflorescence 
terminal or often with a remote axillary cluster on a long slender ancipital peduncle, 
the clusters small; spikelets of 2 or 3 flowers, 5 mm. long; hypogynium with 3 entire or 
2-lobed tubercles; achene 2-3 mm. long, papillose-verrucose, globose or globose-ovoid,
apiculate, whitish. Moist soil in s.e. Tex., rare ( collected once in Jefferson Co.), summer;
Coastal States, N.C. to Tex.

9. Scleria pauci0ora Muhl. CAROLINA WHIP-GRASS. Rhizomatous perennial; rhizomes
3-5 mm. thick, hard, clustered; culms mostly rising singly at short intervals from the
rhizome, 2-5 dm. long, 2-3 mm. thick, basally stiffiy erect; blades 15-20 cm. long, 3-4
mm. broad basally, few, rigid, scabrous marginally, often folded and/or pleated; in
florescence of a few spikelets in a terminal cluster or sometimes 1 or 2 in axillary
clusters, the lateral ones remote on long filiform peduncles; bracts surpassing the culm;
spikelets few-flowered; hypogynium a narrow trigonous border bearing 6 globose tubercles
( disposed in pairs in the var. kansana Fern.); achene globose, 1-2 mm. long, whitish,
apiculate, transversely verrucose-papillate, the lower papillae pointed down and elongate.
S. ciliata var. pauciflora (Muhl.) Ki.ikenth. Moist sandy soil, infrequent in e. and s.e.
Tex., rare in n. part of Rio Grande Plains (Wilson Co.), summer; much of e. U.S., w.
to Kan., Okla. and Tex.; Cuba; Br. Hond.

10. Scleria oligantha Michx. Perennial; rhizome 2-5 mm. thick; culms 3-6 dm. long,
2-3 mm. thick, erect, sharply trigonous, rising adjacently along the rhizome; sheaths 
narrowly winged; blades 12-25 cm. long, 2-6 mm. broad, scabrous on the nerves and 
margins, linear, somewhat revolute on drying; inflorescence of 2 to 5 dense clusters, 
terminal and axillary, the lateral on long filiform peduncles, few-spikeletted, the peduncles 
scabrous on the angles, dilated toward the apex; hypogynium borderlike, narrow, obtusely 
trigonous, with 8 or 9 small hemispheric white-pulverulent tubercles; achene ovoid, 3-4 
mm. long, whitish, shiny, shorter than the scales, obtusely pointed. Moist sand, e., s.e.
and n.-cen. Tex., frequent, Apr.-July; D.C. to Ind. and Mo., s. to the Gulf States.

11. Scleria Muhlenbergii Steud. Annual with fibrous roots or perennial with very
short rhizomes; culms 15-80 cm. long, 1-1.6 mm. thick, trigonous or somewhat com
pressed, tufted, weak and diffuse; sheaths sometimes somewhat winged; blades 15-25 
cm. long, 1-4 ( -8) mm. broad, flat, often with cartilaginous margins, sometimes scabrous
marginally and on the nerves beneath; inflorescence terminal and axillary ( the lateral
ones very remote, on long setaceous-filiform compressed often recurved or drooping
peduncles), loosely flowered, the clusters 1-3 cm. long; spikelets 2-4 mm. long; hypogy
nium deeply 3-lobed, the lobes ovate-lanceolate, subacute, appressed; achene 2 mm. 
long, more or less reticulate, the transverse ridges pilose, sordid-white, globose-elliptic, 
umbonate, the ridges somewhat spirally disposed. S. setacea of many auth., non Poir. 
Moist sand, e. Tex., infrequent, rare in n. part of Rio Grande Plains ( Guadalupe Co.); 
N.Y. to Ind. and s. to Gulf States; W.I.; Mex.; C.A., s. to Braz. and Bol. 
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15. CAREX L.

Cyperaceae (Sedge Family) 

SEDGE. CARIC-SEDGE 

Perennials with wcll-developc<l leaves, monoccious; inflorescence of several to many 
more or less spikelike spikelets emerging singly from the axils of the upper leaves ( herein 
called bracts) ( in C. leptalea the spikelet solitary), in some species the spikelets so 
numerous and crowded and the bracts so reduced that the inflorescence appears headlike 
or spikelike; spikelets of few to many unisexual flowers arranged spirally around the axis 
( rarely in definite rows) either wholly staminate or pistillate or androgynous ( with 
staminate flowers at top, pistillate below) or gynecandrous ( reverse order); staminate
'flowers comprising merely 3 stamens ( rarely 2) subtended by a scale; pistillate 'flowers
merely a scale subtending a "perigyniwn" that encloses an achene; perigynium an inde
hiscent bag or envelope completely enclosing the achene (but not adherent to it) except 
at the minute apical orifice through which the stigmas protrude at anthesis, falling with 
the mature achene and thus a spurious outer portion of the fruit which is unique to 
this genus. 

An enormous, technical genus occurring in moist temperate and moist cool tropical 
regions. Carex is in dire need of critical taxonomic study bolstered by cytology and by 
field and garden studies which might elucidate many of the problems arising from 
hybridization or introgression. The keys and descriptions can be used only when the 
material to be determined is complete with underground parts and has fully mature 
achenes, the latter to be examined carefully at a magnification of at least 15 diameters. 

Presumably caric-sedges provide some forage for stock. 
I. Lower part of style ( at least a segment half as long as the achene itself) hard,

texturally similar to the achene, persistent ( 2) 
I. Lower part of style ( except in most species a minute apiculus of the achene) of a

different texture from the achene, soft and soon after anthesis withering and 
usually becoming detached ( 11 ) 

2( 1 ). Spikelets solitary ( rarely paired), gynecandrous .. 9. C. typliina.
2. Spikelets 2 to 8 per culm, never gynecandrous ( 3)
3 ( 2 ) . Lowest spikelet with 8 to 20 perigynia ( 4 )
3. Lowest spikelet with 25 to 130 perigynia ( 5)
4 ( 3). Perigynia lance-subulate; leaf blades 5-10 mm. broad ..................... . 

· · • • • • · • • • • • • • • • • • • • • • • . • . . . . . . . . . . . . . . . . . . . . I. C. folliculata.
4. Perigynia ovoid or narrowly ovoid; leaf blades 2-5 mm. broad ................. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. C. intuniescens. 

5 ( 3). Perigynia with obovoid bodies 2-4 mm. long which are apically truncate or very 
abruptly short-conic and with sharply defined subulate beaks about 1.5 mm. long 
............................................. 8. C. Frankii. 

5. Perigynia with ovoid to obovoid or lance-acuminate usually longer bodies either
long-tapered or long-conic apically and not sharply differentiated from the beak 
(6) 

6 ( 5). Perigynia with 8 to 11 slender longitudinal nerves clearly visible under a lens 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. C. lurida.

6. Perigynia with 13 to 21 slender longitudinal nerves or 20 to 25 vanishingly faint ones
(7) 

7 ( 6). Perigynia only slightly if at all acuminate, tough-membranous to tough-charta
ceous, with 20 to 25 vanishingly faint nerves, ascending, the lowest spikelet with 
70 to 100 of these perigynia .................... 10. C. hyalinolepis.

1. Perigynia acuminate, membranous, thin but often brittle, spreading at least at
maturity, with 13 to 21 slender longitudinal nerves clearly visible under a lens 
(8) 

8( 7). Perigynia 11-20 mm. long ( 9) 
8. Perigynia 4-7 mm. long ( 10)
9 ( 8). Achene about as broad as ( or usually broader than) long, with very knobby

angles ....................................... 3. C. gigantea.
9. Achene longer than broad, the angles from slightly prominent to moderately knobbed

. . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . 4. C. lupulina. 
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10(8). Lowest spikelet 15-35 mm. long, 8-12 mm. thick, with 35 to 70 perigynia; beak 
of perigynium about half as long as the inflated body ...................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. C. ltystcricina. 

IO. Lowest spikelet 35-50 mm. long, 12-15 mm. thick, with 65 to 130 perigynia; beak 
of perigynium almost as long as the very slightly inflated body .............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. C. comosa. 

11 ( 1). Spike lets solitary per culm .................... .45. C. lepta lea. 
11. Spikelets 2 to numerous per culm ( 12)

12( 11). Spikelets numerous ( more than 15) per culm ( 13)
12. Spikelets 2 to 15 per culm ( 15)

13( 12). Perigynial body 1-1.5 mm. long, the beak 0.3-0.5 mm. long ................ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48. C. deco1nposita. 

13. Perigynial body 2-3 mm. long, the beak 2-4 mm. long ( 14)

1 4( 13). Perigynial body triangular in transection, inflated in the lower part, the beak
3-4 mm. long; each of the numerous spikelets with fewer than 8 perigynia ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46. C. crus-corvi. 

14. Perigynial body plano-convex, scarcely inflated, the beak 2-3 mm. long; each spikelet
with 8 to 15 perigynia ....................... .47. C. stipata. 

15( 12). Terminal spikelet gynecandrous (i.e., the upper part bearing pistillate flowers, 
the lower part staminate ones) ( see also C. debilis) (16) 

15. Terminal spikelet staminate or less commonly androgynous ( 28)

16( 15). Stigmas 3 and achenes triangular; perigynia only slightly if at all flattened and
lacking winglike margins ( 17) 

16. Stigmas 2 and achenes lenticular; perigynia flattened and often with winglike margins
(21) 

17 ( 16). Terminal spikelet 20-50 mm. long; apiculus of the achene straight ( 18) 
17. Terminal spikelet only 7-13 mm. long; apiculus of the achene bent ( 19)

18( 17). Lowest spikelet with 12 to 20 ovoid perigynia each 4-6 mm. long and with 9
to 12 slender longitudinal nerves ................ 26. C. Davisii.

18. Lowest spikelet with 20 to 44  fusiform-ellipsoid perigynia each 3.5- 4 mm. long and
with 6 to 8 slender longitudinal nerves ............ 27. C. oxylepis. 

19( 17). Spikelet usually 2 per culm, the lower ones 7-10 mm. thick; scales of the 
lower part of the ovoid pistillate portion of the terminal spikelet strongly cuspidate, 
4-5 mm. long, longer than the perigynia even at their maturity; perigynia 3-5 mm.
long ........................................ 28. C. Bus/iii.

19. Spikelets usually 3, less commonly 4 per culm, the lower ones 4-6 mm. thick; scales
of lower part of the ovoid-cylindric to cylindric pistillate portion of the terminal 
spikelet 1.5-3 mm. long, shorter than to about as long as the mature perigynia; 
perigynia 1. 8-2.8 mm. long ( 20 ) 

20( 19). Perigynia in transection flattened-triangular to unequally biconvex, 2.3-2.8 mm. 
long, ascending ............................... 29. C. complanata. 

20. Perigynia in transection nearly round, 1.8-2.3 mm. long, spreading .............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30. C. caroliniana.

21 ( 16). Perigynia sharp-edged but not wing-margined ( almost as broad as long); 
usually only the terminal spikelet gynecandrous, the rest wholly pistillate ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53. C. atlantica.

21. Perigynia wing-margined ( variously shaped but if the wings narrow then the
perigynia much narrower than long); usually the subterminal as well as the 
terminal spikelets gynecandrous ( 22) 

22( 21). Perigynia including wings 1-1.5 mm. broad ...... 60. C. tribuloidcs.

22. Perigynia including wings 1.6-4.5 mm. broad ( 23)

23 ( 22). Larger perigynia including beaks 5.5-8.5 mm. long ( 2 4)
23. Larger perigynia including beaks 2.8-5.5 mm. long ( 25)
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24(23). Larger perigynia including wings 2.5-3.2 mm. broad ..•................... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . 54. C. hyalina. 

24. Larger perigynia including wings 3.7-6 mm. broad ... 5 5. C. Brittoniana.

2 5( 23). Perigynial beak 1-1.7 mm. long, the venter (adaxial surface} of the perigynium
( at maturity!) subcoriaceous, shiny and nearly veinless; spikelets nearly globose 
............................................. 56. C. reniformis. 

2 5. Perigynial beak usually about 1 mm. long or shorter, if longer then the perigynium 
venter ( at maturity) membranous and/ or more or less veiny; spikelets ovoid to 
narrowly ovoid ( 26) 

26( 2 5). Perigynial body including wings 3.1-3.5 mm. broad ..................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57. C. alata. 

26. Perigynial body including wings 1.6- 2.5 mm. broad ( 27)

27 ( 26). Inflorescence 6-10 mm. thick; spikelets ovoid, each with 30 to 50 perigynia
which are 2.8-3.2 ( -3.5) mm. long and 1.6- 2.2 mm. broad .................• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......... 58. C. albolutescens. 

27. Inflorescence 1 2-1 5 mm. thick; spikelets narrowly ovoid, each with 5 5  to 80 perigynia
which are (3-) 3.5-4.2 (-4.5) mm. long and 1.7- 2.5 mm. broad ..........•.... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59. C. Longii. 

28( 1 5). Stigmas 2; achenes lenticular ( 29) 
28. Stigmas 3; achenes triangular or vaguely so ( 37)

29 ( 28). Terminal spikelet strictly staminate and lowest spikelet strictly pistillate, often
with androgynous spikelets at intermediate levels ( 30) 

29. Spikelets alI about equally androgynous ( 33)

30( 29). Lower pistillate spikelets about 1 cm. long ...... 36. C. aurea.
30. Lower pistillate spikelets 2-10 cm. long ( 31)

31 ( 30). Pistillate scales with oblong bodies and long spreading cusps surpassing the
perigynia; most of the spikelets nodding .......... 3 5. C. crinita. 

31. Pistillate scales oblong, shorter than the perigynia; most of the spikelets ascending
or erect ( 3 2  ) 

3 2(31). Juncture of sheath and blade Hat or slightly arcuate ...................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33. C. Emoryi. 

3 2. Juncture of sheath and blade inverted V-shaped ...... 34. C. stricta. 

33 ( 29). Bodies of mature perigynia ( not including beaks) 3-4 mm. long, thin-coriaceous; 
mountains of Trans-Pecos Texas ................. 61. C. praegracilis. 

33. Bodies of mature perigynia 1.5-3 mm. long, firm-membranous ( sometimes spongy
coriaceous and discolored in the proximal part); not in Trans-Pecos Texas ( 34) 

34( 33). Inflorescence interrupted-spiciform, 3 5-80 mm. long, with 10 to 1 5  spikelets; 
sheath venters transversely wrinkled ............. 49. C. vulpinoidea. 

34. Inflorescence headlike to interrupted-spicifonn, 10-40 mm. long, with 3 to IO
spikelets; sheath venters not transversely wrinkled except in genetically con
taminated plants (3 5) 

3 5( 34). Perigynia spreading or at ful) maturity even slightly reflexed, brown and taking 
on a spongy-coriaceous texture in the proximal half .5 2. C. retro-flexa. 

3 5. Perigynia mostly ascending even at maturity and either not discolored and spongy 
or else becoming so only in the basal fifth to third the length ( 36) 

36( 3 5). Inflorescence an ovoid essentially bractless head 10-15 ( -17) mm. long and 4-9 
mm. thick ................................... 51. C. cephalophora. 

36. Inflorescence elongate-ovoid to ovoid-oblong or linear-oblong, 20-40 mm. long, 10-1 5
mm. thick, with bracts 1-3 (- 20) cm. long ........ 50. C. Muhlenbergii. 

37 ( 28). Culms only 0.2-0.3 mm. thick even toward the base, wiry; Guadalupe Mountains 
in Trans-Pecos Texas ..................•...... .40. C. eburnea. 

37. Culms 0.5-4 mm. thick OR if as thin as 0.3 mm. then not occurring in Trans-Pecos
Texas (38) 
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38(37). Nerves of perigynia bearing a series of fuzzy warts (Trans-Pecos Texas) 
............................................. 37. C. muriculata. 

38. Perigynia not warty ( 39)

39 ( 38). Achenes apically blunt, not apiculate but jointed with the style which is slightly
enlarged at the base ......................... .44. C. Willdenovii. 

39. Achenes either apiculate or if the apiculus is extremely small then the sides of the
achene convex ( 40) 

40(39). The 3 sides of the achene strongly convex; culms 1-30 cm. long, 0.3-0.6 mm. 
thick ( 41) 

40. The sides of the achene nearly flat or concave; culms 4-120 cm. long, 0.5-4 mm.
thick ( 43) 

41 ( 40). Perigynia about 3.3 mm. long ................. 42. C. nigromarginata. 
41. Perigynia 2.5-3 mm. long ( 42)

42(41). Culms 1-17 cm. long, usually much-surpassed by basally clustered bracts from
which the lower pistillate spikelets emerge on capillary-flexuous peduncles 6-32 
mm. long .................................... 41. C. microrliyncha. 

42. Culms 1 5-30 cm. long, usually surpassing the leaves and bracts; lower pistillate
spikes nearly sessile and borne high, only 3-10 mm. apart on the culm ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43. C. physorliynclia. 

43 ( 40). Bracts of lowest spikelet sheathless or with sheath only 1 mm. long or less ( 44) 
43. Bracts of lowest spikelets with definite s'heaths ( 48)

44(43). Lowest spikelet only 4-18 mm. long (4 5)
44. Lowest spikelet 20- 50 mm. long ( 46)

4 5(44). Perigynia 3-4 mm. long, 3 to 14 per spikelet; flowering culms almost all with
the lower pistillate spikelet( s) widely separated from the staminate spikelet, 
appearing to emerge severally on long peduncles from the basal clusters of leaves 
and bracts ................................... 38. C. planostachys. 

45. Perigynia about 4.5 mm. long, 1 5  to 20 per spikelet; pistillate spikelets all sessile
and subterminal .............................. 39. C. tenax. 

46( 44). Perigynia densely hirsutulous ................. 12. C. la,iuginosa. 
46. Perigynia glabrous ( 47)

47(46). Perigynia 4- 5 mm. long, with 11 to 14 nerves (2 stronger than the rest),
spreading .................................... 31. C. Joorii. 

47. Perigynia 3-4 mm. long, with 4 or 5 weak nerves, ascending .................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32. C. glaucescens. 

48(43). Perigynia with 6 to 10 nerves, 5-7 mm. long ..... 11. C. cherokeensis. 
48. Perigynia with 12 to 67 nerves, 2-9 mm. long ( 49)

49 ( 48). Perigynia 6-9 mm. long ..................... 2 5. C. debilis. 
49. Perigynia 2- 5.5 mm. long ( 50)

50( 49 ). Perigynia with 42 to 67 nerves ( 51)
50. Perigynia with 12 to 40 nerves ( 53)

51 ( 50). Cauline blades 4-10 mm. broad; lower spikelet 12- 50 mm. long, with 8 to 32
perigynia .................................... 18. C. -/laccosperma. 

51. Cauline blades 1.5-3.5 (-4.5) mm. broad; lower spikelet 5-13 (-20) mm. long, with
3 to 8 ( to 10) perigynia ( 52) 

52( 51). Lower spikelet 5-10 mm. long; perigynia obovoid-ellipsoid, obtusely triangular, 
slightly inflated basally, apically pyramidal with an apical angle of 6 5° -8 5° ..... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16. C. oligocarpa. 

52. Lower spikelet 8-13 (-20) mm. long; perigynia turgidly to slenderly obovoid, in
transection nearly round ( when fresh!), inflated ( when fresh!), apically broadly 
rounded, very obtuse .......................... 17. C. amphibola. 
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53(50). Lowest pistillate spikelct(s) widely separated from the staminate ones, 
peduncled and appearing to emerge se\'crally from the basal clusters of leaves 
( and bracts) ................................. 38. C. planostachys. 

53. Lower pistillate spikelet emerging from sheaths of cauline bracts ( 54)

54(53). Perigynia 2-2.5 mm. long, with about 12 nerves .. 14. C. granularis.
54. Perigynia 2.5-5.5 mm. long, with 14 to 40 nerves ( 55)

55( 54). Perigynia 2 to 3 times as long as broad, 3.5-5 mm. long ( 56) 
.55. Perigynia 1 to 1.7 times as long as broad, 2.5-4 mm. long ( 58) 

56 ( 55). Upper 2 or 3 spikelets including the very inconspicuous staminate one sessile 
and closely set, mostly overlapping, usually exceeded by the bract at the base of 
the terminal inflorescence ....................... 24. C. crebri/lora. 

56. The peduncled pistillate spikelets remote from the terminal staminate one ( 57)

57 ( 56). Leaves firm, pale, those of the rosettelike sterile tufts 7-25 mm. broad, those
of the fertile culms 2-7 mm. broad; basal leaves of fertile culms reduced ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22. C. striatula. 

57. Leaves flaccid, deep green, those of the elongate sterile shoots 2-15 mm. broad, those
of the fertile culms 2.5-3.5 mm. broad; basal leaves of fertile culms well-developed, 
with blades 3-7 mm. broad ..................... 23. C. styloflexa. 

58 ( 55). Plants with elongate creeping rhizomes; perigynia with 13 to 23 nerves ( 59) 
58. Plants only tufted; perigynia with 22 to 37 nerves ( 60)

59 ( 58). Perigynia basally rounded or short-tapered, reddish-brown ( as are also the
scales), apically with a short minutely bidentate beak .......... ............ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13. C. 111icrodo11ta. 

59. Perigynia basally tapering, stramineous to yellowish, apically with a minute more or
less strongly bidentate beak with a nearly entire orifice; perigynial scales often 
with conspicuous dark-purple submedian stripes .... 15. C. Mcadii. 

60 ( 58). Perigynia rather sharply triangular, apically scarcely beaklike; orifice often 
excentric ..............................•.•..• 19. C. digitalis. 

60. Perigynia obtusely triangular, apically with a minute but definite beak with a right
angle bend ( 61) 

61 ( 60). Culms 0.8-1.5 mm. thick; staminate spikelet 2-3 mm. thick; upper 1 or 2 
pistillate spikelets usually close to each other and to the staminate spikelet, often 
overlapping and nearly sessile; lower pistillate spikelet 4-6 mm. thick ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20. C. blarula. 

61. Culrns 0.7-1 mm. thick; staminate spikelet 1-1.5 mm. thick; upper 1 or 2 pistillate
spikelets usually well-separated ( rarely upper 1 overlapping the staminate spike-
let); lower pistillate spikelet 2-3 mm. thick ....... 21. C. gracilescens. 

1. Carex folliculata L. var. nustrnlis Bailey. Tufted perennial; culms 4-8 dm. long, 2-4
mm. thick basally, erect; basal sheaths whitish, nodulose; blades 5-10 mm. broad; spikelets
3 or 4 per culm, remote except for sometimes the 2 upper ones; the uppermost spikelet
staminate, 2-4 cm. long, 2-3 mm. thick, stramineous; next lowest spikelet pistillate ( or
with a very short terminal staminate portion), nearly sessile; lower spikelets progressively
longer-peduncled and all pistillate, erect; lowest spikelet 15-27 mm. long, 15-23 mm.
broad, with 12 to 20 spreading perigynia (intemodes of rachis about 1 mm. long), the
lance-acuminate scales hyaline-stramineous and 5- 7 mm. long; bracts leaflike, that of the
lowest spikelet 15-25 cm. long including the sheath; higher bracts progressively reduced;
perigynia lance-subulate, not at all acuminate, nearly round in transection, 11-14 mm.
long, greenish ( drying stramineous ) , membranous, with 15 to 25 strong nerves narrower
than the intemerve spaces, inflated; achene rounded-triangular with concave sides,
continuous with the long persistent slender style which basally has much the same
porcelaneous texture as the achene itself. C. lonchocarpa Willd. Infrequent or rare in e,
Tex. ( Hardin, Jasper, Newton and Tyler cos.), in moist sand or mud, Apr.-May, rarely
as late as June, a few perigynia persistent into July; Coastal States, Va. to Tex.
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2. Carcx intumesccns Rudge. Tufted perennial; culms 3-7 tlm. long, basally 1.5-3 mm.
thick, erect; basal sheaths reddish-brown; blades 2-5 mm. broad; spikelets 2 to 4 per 
culm, clustered or remote; terminal spikclct staminate, 2-5 cm. long, 2-3 mm. thick, 
brownish; the remaining spikelets pistillate, ascending, 13-22 mm. long, 14-25 mm. broad, 
with 8 to 15 close spreading perigynia, the narrowly ovate scales acute and only about 
half as long as their perigynia; bracts sheathing, foliaceous, surpassing the inflorescence; 
pcrigynia 11-16 mm. long, the body three-fourths to five-sixths the total length, ovoid 
to narrowly so, olivaceous, crusty-membranous, much-inflated, with 14 to 19 slender 
nerves, basal1y rounded, apically tapered and passing gradual1y into the proportionally 
short bidentate beak; achene longer than thick, triangular, the angles not prominent and 
totally knobless, passing into the slender often looped style ( the lower persistent part of 
which texturally resembles the achene). Frequent in moist areas, e. and s.e. Tex., Apr.
June; s.e. Can. and e. U.S. w. to Minn., Ia., Mo., Ark. and Tex. 

3. Carex gigantca Rudge. Loosely tufted perennial with creeping scaly rhizomes 1.5-3
mm. thick; culms 35-80 cm. long; basal sheaths brownish to stramineous; blades 4-12
mm. broad; spikelets 3 or 4 ( rarely 5) per culm, usually all but the lowermost over
lapping; terminal spikelet staminate, 3-6 cm. long, 2-4 mm. thick; the remaining seikelets 
pistillate, cylindric, the lowest 3-5 cm. long, 14-22 mm. thick ( including beaks), with 
30 to 65 close spreading perigynia, the lanceolate scales acute or acuminate and about 
half to three fourths as long as the perigynia; bracts sheathing, foliaceous, that of the 
lowest spikelet far-exceeding the inflorescence; perigynia 12-15 mm. long, the body 
about three-eighths the total length, ovoid, crusty-membranous, inflated, olive-stramineous, 
with 14 to 17 slender nerves, basally rounded, apically acuminate and passing into the 
long subulate bidentate beak; achene about as broad as or usually broader than long, 
rhombic-triangular with very prominent angles each with a pronounced knob near the 
middle, apically continuous with the violently looped style whose persistent lower part 
texturally resembles the achene. Rare in moist places, e. and s.e. Tex. ( Harris and Polk 
cos.), May-July; lowlands of s.e. U.S. n. to Del., Ky., Ind., Mo. an<l Okla. 

4. Carex lupulina Muhl. Perennial, usually very loosely tufted and with creeping
rhizomes 1-3 mm. thick; culms 3-10 dm. long, erect, basally 1.5-10 mm. thick, the lower 
sheaths brownish, occasionally with a slight rosy hue; blades 3-12 mm. broad; spikelets 
3 to 6 per culm, either clustered and overlapping or the lower remote, occasionally all 
rather remote and the lower ones long-peduncled; upper spikelet ( rarely upper 2) 
staminate, 3-8 cm. long, 2-4 mm. thick, brownish; lower spikelets pistillate, usually 
cylindrical, less commonly oblong or ellipsoid-oblong, often slightly nodding terminally, 
2-5 cm. long, 15-24 mm. thick, the lowest with 25 to 80 close ascending or somewhat
spreading perigynia; scales mostly hyaline-translucent, broadly lanceolate, acute, often
mucronate, less commonly with an awn about 2 mm. long, the whole only about half
to two thirds as long as the perigynia; bracts sheathing, foliaceous, that of the lowest
spikelet commonly far-surpassing the inflorescence; perigynia 11-20 mm. long, the body
nbout half to five-eighths the total length, broadly ovoid, stramineous to olivaceous,
crusty-membranous, with 14 to 21 slender nerves, inflated, basally rounded, apically
ncuminate and pas!>ing graclually into the long slender biclentate beak; achene longer
than broad, triangular with more or less pronounced angles ( making the sides seem
concave) and with more or less of a process or knob on each angle ( very indistinct in
some plants), apically continuous with the violently looped style whose lower persistent
part texturally resembles the achene. C. lupuliformis Sartw., C. louisianica Bailey. Fre
quent in moist soil, e. and s.e. Tex., Apr.-May, occasionally into early summer; N.S.,
Que. and Ont., e. U.S. w. to Minn., Ia., Mo., Okla. and Tex.

The form called C. louirianica has few, spreading perigynia per spikelet and these arc 
proportionately short-beaked ( i.e., the inflated body is proportionally longer) and the 
achenes are scarcely knobby; these seem to show introgressive influence on C. lupulina by 
C. intumescens. The form called C. lupuliformis has proportionately longer-beaked, more
spreading perigynia, with blunter scales and very knobby achenes; these plants seem to
show the introgrcssive influence on C. lupulina by C. gigantea. Plants are also found
which show relatively short, narrow perigynia, and long-aristate pistillate scales; these
seem to be hybrids of C. lupulina and C. lurida.

5. Carex lurida Wahl. Tufted perennial with very short rhizomes; culms 3-10 dm. long,
1.5-6.5 mm. thick, erect, leafy; basal sheaths brown ( occasionally faintly reddish); blades 
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4-10 mm. broad; spikelets 3 to 5, mostly overlapping or occasionally the lower 1 or 2
slightly removed; terminal spikelet staminate, erect, 3-6 cm. long, 1-2 mm. thick; rest of
spikelets pistillate, nearly sessile ( or the lower occasionally on flexuous peduncles to 19
cm. long), often arcuate-nodding, the lowest 25-40 (-60) mm. long, 14-18 (-20) mm.
thick including beaks, with 50 to 80 ( to 110) close somewhat ascending perigynia, the
scales about as long as the bodies of the perigynia and subulate or awnlike in their distal
part; bracts foliaceous, sheathing, the blade of the lowest one much-surpassing the entire
inflorescence; perigynia ampule-shaped, 7-11 mm. long, the bodies ovoid or obovoid,
2.3 mm. thick, 4-6 mm. long, inflated, membranous, olive-green, drying to olive-brO\vn
or olive-stramineous, with 8 to 11 nerves (2 slightly stronger than the rest) much narrower
than the intcrnerve spaces, basally tapered and shortly rounded, apicaUy tapered or long
conic and passing gradually into the linear-subulate bidentate beak; achene triangular,
continuous with the sinuous-flexuous persistent style the lower half of which is texturaUy
similar to the achene. Frequent in moist sand and mud, e. Tex., May-June; e. temp. N.A.
w. to Minn., Mo., Okla. and Tex.; also Ver.

6. Carex hystericina Muhl. PORCUPINE CARIC-SEDGE, DOTTLE-DRUSH CARIC-SEDGE. Peren
nial with rhizomes 1.5-2.5 mm. thick and several cm. long; culms tufted at intervals along 
the rhizome, 2-8 dm. long, 1-3.5 mm. thick, erect; lower sheaths stramineous, rarely with 
a reddish-tinge; blades 2.5-9 mm. broad; spikelets 3 to 4 ( to 6) per culm, mostly over
lapping or the lower one or 2 somewhat remote; uppermost spikelet staminate (rarely 
androgynous), 15-35 mm. long, 3-4 mm. thick, stramineous; lower spikelets pistillate 
( some upper ones infrequently androgynous), bristly, the lowest one erect or nodding 
slightly, 15-35 mm. Jong, 8-12 mm. thick, with 35 to 70 close spreading ( at maturity) 
perigynia, the stramineous scales almost as long as the perigynia and with ovate hyaline 
bodies and long subulatc cusps or awns; bracts sheathless, the blades of the lowest one 
often surpassing the terminal spikelets, the higher ones progressively much-reduced; 
perigyna lance-acuminate, in transection nearly round or ( when immature or pressed) 
do;-siventrally Battened, 4-7 mm. long, stramineous-membranous, with 2 nerves or weak 
ribs and 11 to 14 fine nerves much narrower than the spaces between them, basally 
narrowly rounded, acuminate into a slender strongly bidentate beak about half as long 
as the inflated body; achene triangular, the sides concave in lower part, continuous with 
the long persbtent slender style which basally has much the same porcelaneous texture 
as the achene itself. Locally abundant in calcareous mud of stream-beds in the mts. of the 
Trans-Pecos, rare e. to the Plains Country and Edwards Plateau, summer; s. Can. and 
n. U.S. s. to Va., Ky., Okla., Coah., Ariz. and Calif.

Sometimes incorrectly spelled "hystricina."
1. Carcx comosa Boott. Mat-forming perennial with short branching rhizomes; culms

5-13 elm. long, erect, 3-10 mm. tl1ick basally; lower sheaths brownish-stramineous; blades
6-12 mm. broad; spikelets 4 or 5 per culm, overlapping for most of their lengths; upper
most spikelet staminate, 25-50 mm. long, 3-5 mm. thick, brownish-stramineous; lower
spikclets pistillate, nearly horizontal by virtue of a sharp bend at the top of each
peduncle, bristly, the lowest one 35-50 mm. Jong, 12-15 mm. thick, with 65 to 130 spread
ing or even slightly deflexed close perigynia; bracts sheathless, the lowest one with a
blade far-surpassing the inflorescence, the rest progressively reduced; perigynia lance
acuminate, in transection vaguely triangular or somew'hat dorsiventrally flattened, 4-7 mm.
long, stramineous, fim1-membranous, with 2 ribs and 14 or 15 prominent nerves slightly
narrower than the spaces between, basally nan-owly rounded, acuminate into a slender
beak almost as long as the very slightly inflated body and with 2 terminal arcuate
divarica te teeth; achene triangular, apically continuous with the long slender persistent
style which proximally has much the same porcelaneous texture as the achene itself.
Rare in lakes in e. Tex. (Wood Co.), Apr.-June; otherwise s.e. Can. and e. U.S. w. to
Minn., Neb., t-.fo. and Tex.; also Ida., Wash., Ore. and Calif.

8. Carex Frankii Kunth. Perennial with extensively creeping rhizomes 1-2 mm. thick;
culms 2-7 dm. long, 1.5-5 mm. thick basally; basal sheaths brownish, rarely rosy; blades 
4-11 mm. broad; inflorescence of 4 to 6 ascending spikelets; tem1inal ( often exceedingly
inconspicuous) spikelet staminate, 3-50 mm. long, 1.5-5 mm. thick, stramineous or brown;
the remaining spikelets pistillate, tl1e upper ones overlapping and short-peduncled but the
lowest commonly remote with a peduncle to 15 cm. Iona, 1-4 cm. long, 8-15 mm. thick,
bristly, with 25 to 130 very close spreading perigynia and scales as long as or longer than
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the perigynia with the distal part being a wiry awn or bristle; bracts sheathing, foliaceous, 
the blade of the lowest one commonly far-exceeding the inflorescence, the higher ones 
progressively reduced; perigynia 3.5-5.5 mm. long, with obovoid bodies 2-4 mm. long, 
olivaceous, inflated, membranous, with 10 to 15 nerves much more slender than the 
intemerve spaces, basally tapered and narrowly rounded, apically abruptly short-conic 
and well-differentiated from the subulate beak ( about 1.5 mm. long) and with a strongly 
bidentate orifice; achenes triangular, 1.5-2.2 mm. long, continuous with the persistent 
very slender usually straight style which in its lower half has much the same texture as 
the achene. Frequent in moist sand in e. and s.e. Tex., infrequent in n.-cen. Tex., rare in 
the Trans-Pecos ( Franklin and Davis Mts.), in seeps and springs, Apr.-June ( to July in 
Trans-Pecos); s.e. U.S. n. to N.Y., Ill. and Kan.; also Coah. and parts of s. S.A. 

The Trans-Pecos and Coahuilan specimens differ from the others in being more robust, 
with very broad blades and very large spikelets with prominent staminate spikelets, in all 
measurement near the maxima given above. 

9. Cnrex typhina Midhx. Perennial; rhizomes black, scaly, 2-5 mm. thick, 1-4 cm. long
between culm-tufts; culms 3-8 dm. long, 1.5-4 mm. thick basally; lower sheaths brown; 
blades 3-7 mm. broad; spikelets solitary ( rarely geminate), terminal, gynecandrous, 3-4 
cm. long, 12-15 mm. thick including the beaks, with a cylindric (slightly ovoid) terminal
pistillate portion of 60 to ll0 closely packed spreading perigynia, basally abruptly
acuminate to the inconspicuous staminate portion; pistillate scales narrowly obovate to 
oblanceolate, apically acute but not mucronate, laterally hyaline; bract sheathless, the
blade surpassing the spikelet; perigynia about 6 mm. long, the obovoid bodies 4-5 mm. 
long, inflated, brownish, brittle-membranous, shiny, with 2 faint nerves distally, basally
narrowed and shortly rounded, apically abruptly short-conic to the subulate or linear
bidentate spreading or usually very slightly ascending beak; achene triangular, occupying
only a small portion of the perigynium, apically acute, continuous with the persistent
slender abruptly sinuous style wl1ose proximal part is texturally like the achene. C.
squarrosa L. var. typhina ( Michx.) Nutt. Rare in wet sandy loam, forests of e. Tex.
( Harrison and Shelby cos.), July-Sept.; Que. and n.e. U.S. s. to S.C., Ky. and La., w.
to Wisc., Ia., Mo. and Tex. May not be specifically distinct from C. squarrosa.

10. Carex hyalinolepis Steud. Perennial with extensively creeping rhizomes 2-5 mm.
thick; culms single at the nodes of the rhizome, 4-8 dm. long, 5-8 mm. thick basally; 
leaves mostly crowded toward the base; basal sheaths yellowish-stramineous; blades 4-13 
mm. broad, tough, with noxious serrulate edges; spikelets 4 to 6 ( to 8) per culm, the
upper 1 to 3 staminate and sessile, the lower 1 to 4 short-peduncled, erect and pistillate,
often with an androgynous spikelet at an intermediate level; terminal spikelet 3-6 cm.
long, 3-6 mm. thick; lowest pistillate spikelet 3-8 cm. long, ll-15 mm. thick, with 70 to
100 ascending perigynia ( overlapping closely except occasionally the lowest 2 or 3), the
scales much shorter than their perigynia; bracts foliaceous, short-sheathing, that of the
lowest commonly surpassing the entire inflorescence, the higher ones progressively re
duced; perigynia 6-9 mm. long, ampulelike or very narrowly ovate, in transection elliptic,
stramineous-brown to olive-brown, tough-membranous, eventually becoming tough-char
taceous, with 20 to 25 very faint ( vanishing in some specimens) nerves much narrower
than the spaces between them, slightly inflated, basally rounded, in the upper half slightly
acuminate to a scarcely beaklike firm bidentate apex; achene triangular, continuous with
the basally curved style which basally has the same porcelaneous texture as the achene.
Infrequent to rare in wet black clay in s.e. ( Brazoria and Colorado cos.), e. ( Bowie and
Gonzales cos.) and n.-cen. ( Dallas and Tarrant cos.) Tex., Apr.-May; Ont. and e. U.S.
w. to Mich., Neb., Kan., Okla. and Tex.

11. Carex cherokeensis Schwein. Perennial forming dense auxoclones to 1 m. across,
the short tough rooty black rhizomes 3-12 mm. thick ( thickest of any of our caric-sedges); 
culms 30-75 cm. long, 1-2 mm. thick, ascending; leaves mostly crowded at the base, 
2-6 mm. broad, chartaceous, pale-green, sometimes folded and of ten medially keeled 
abaxially, the sheaths dark castaneous-buffy; spikelets usually 4 to 7 per culm (but 
when subterminal ones are whorled, up to 12 spikelets per culm); terminal spikelet ( less 
commonly two) staminate ( occasionally compound basally), the subterminal ones either 
androgynous or pistillate and nearly sessile or on flexuous peduncles to 3 cm. long, the 
lowest ones usually all pistillate and nodding on flexuous peduncles to 1 dm. long; 
!'staminate portions 2-3 mm. thick, with stramineous-hyaline scales; lower pistillate spike-
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lets 2-4 cm. long, 6-10 mm. thick, with 30 to 60 spreading-ascending crowded perigynia, 
the stramineous-hyaline scales lance-ovate and shorter than the perigynia; lower bract 
foliaceous, long-sheathing, the blade 1.5-5 mm. broad and 15-30 cm. long {but never 
attaining the pistillate spikelet), the higher ones progressively reduced; perigynia Iance
ovoid, in transection from unequally biconvex to obscurely triangular, 5-7 mm. long, 
stramineous, membranous { eventually thin-chartaceous), inflated, with 2 strong nerves 
and 4 to 8 weaker ones, basally narrowly rounded, apically tapered and passing into the 
tubular beak ( about 1 mm. long) and with a very strongly bidentate hyaline orifice; 
achene triangular with concave sides, apiculate, jointed with the style which entirely 
withers after anthesis. Abundant in sandy loam in woodlands, e., s.e. and n.-cen. Tex., 
spring; Gulf States plus Ga., Okla., Ark. and Mo. 

12. Carex lanuginosa Michx. Perennial with branching rhizomes about 1.5 mm. thick
and several cm. long { often broken off in prepared specimens); culms 3-6 dm. long, 
strictly erect, simple, in slender clumps, 2-4 mm. thick basally; blades 3-4 mm. broad, the 
sheath-orifices U-shaped, brownish-discolored and thickened; sheaths ventrally pale
brownish, basally with transverse septation between t11e nerves; spikelets about 3 or 4, 
sessile or on very short peduncles, t'he upper 2 usually overlapping slightly, the upper one 
or 2 completely or almost completely staminate or with a few female flowers at the very 
base; female spikelet 25-30 mm. long, 5-7 mm. thick, with 30 to 60 spreading-ascendin� 
spikelets; scales lanceolate, hyaline with green midrib, the body 1.5-2 mm. long and 
with a subulate mucro about 1 mm. long; bract of lowest spikelet not sheathing, its blade 
about 2 mm. broad and equaling or exceeding the staminate spikelet; perigynial body 
broadly ellipsoid, brown, firm-membranous, slightly inflated, about 2.5 mm. long, densely 
hirsutulous as seen under a lens ( the nervalure obscured), the beak about 1 mm. Jong 
and strongly bidentate apically; achene triangular with concave sides, 1. 7 -2 mm. long, 
sessile, short-apiculate, jointed with the very short straight style which entirely withers 
after anthesis. Sloughs of river bottoms, Panhandle of Plains Country ( Hemphill Co.), 
rare, late spring-early summer; most of temp. N.A. 

13. Carex microdonta T. & I-I. Perennial; rhizomes 2-15 cm. long, 1 mm. thick, brown;
culms rising singly or in small tufts from the rhizomes, 9-50 cm. long, 0.7-1.1 mm. thick; 
leaves mostly crowded at the base, the basal sheaths brown; blades 2-7 mm. broad, 
shorter than the culm, shortly tapered apically; spikelets 3 to 5 per culm, the terminal 
one staminate ( rarely androgynous), usually wit'h the sessile staminate or androgynous 
second spikelet attached near its base and overlapping it; rest of spikelets usually more 
remote, erect, on pedicels 2-10 cm. long and nearly all pistillate { the upper one occasion
ally with a few terminal staminate flowers); staminate spikelets prominent, 2-5 cm. long, 
4-8 mm. thick, often with prominent subpersistent anthers, greenish or brownish, the
narrowly obovate scales 3-8 mm. long and brownish to reddish-brown and hyaline with
3 prominent green midnerves; pistillate spikelets 1-5 cm. long, 5-6 mm. thick, with 20 
to 40 close spreading perigynia, the ovate scales acuminate and half as long as the peri
gynia, reddish-brown with hyaline margins and prominent 3-nerved median; perigynia
ovoid to narrowly ovoid, 2.6-3.6 mm. long ( induding beak), reddish-brown, firm
membranous, with 2 ribs and 12 to 15 less prominent nerves, rather closely investin� the
achene except at the rounded or very shortly tapered base and the conical apex which
abruptly passes into the tubular beak ( 0.5-0.7 mm. long with a minutely 2-toothed apex);
achene triangular with concave sides, bent-apiculate, jointed with the style which entirely
withers after anthesis. Frequent in moist open places, usually calcareous areas, n.-cen.
and s.e. Tex., Edwards Plateau, infrequent in e. Tex., rare in the Trans-Pecos, l\far.-May
( June-Aug. in Trans-Pecos); !vfiss., La., Tex., Okla. and Mo.

14. Carex granularis Muhl. Tufted perennial; culms 18-55 cm. long, 0.5-1.1 mm. thick,
erect, leafy; basal sheaths brown; cauline blades 2-4 mm. broad, olive-green, membranous, 
erect, long-tapered; spikelets 4 or 5 per culm, the upper 2 or 3 usually essentially sessile 
and approximate, the rest remote and on slender peduncles; terminal spikelet staminate, 
15-25 (-35) mm. long, about 1 mm. thick, the ovate scales awned to cuspidate or
acuminate, closely appressed and brownish; rest of spikelets pistillate, 5-20 mm. Jong,
3.5-5 mm. thick, with 10 to 40 close widely spreading perigynia, the ovate scales little
over half as long as the perigynia; bracts foliaceous, with definite sheaths, the lower
bracts ( of fourth or fifth spikelet) often equaling or exceeding the staminate spikelet;
perigynia broadly ovoid to broadly obovoid, round in transection, 2-2.5 mm. long, about
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1.3 mm. thick, membranous, brownish, with 2 ribs and about 10 nerves ( these much 
more slender than the intemerve spaces), inflated, not closely investing the achene at any 
point, basally obtuse ( eithP.r rounded or very shortly tapered), apically abruptly con
tracted into a minute entire straight ( though often dMorted in prepared specimens) 
tubular beak with a nearly entire orifice; achenes triangular with concave sides, bent
apiculate, jointe� with �1e s�yle which entirely withers after anthesis. Rare i_n extreme
n.e. Tex. (Bowie Co.), m ditch, May; e. U.S. and Que. and Ont., w. to Mmn., Kan.,
Okla. and Tex. 

15. Carex Meadii Dew. Perennial; rhizomes 1.5-2 mm. thick, several cm. long; culms
3-5 dm. long, 1-2 mm. thick, triangular, erect, rising singly or few in bunches at intervals
along the rhizomes; leaves few; blades firm-membranous, 3-5 mm. broad, not attaining
the inflorescence; inflorescence 7-15 cm. long, 5-7 mm. broad, of usually 3 erect spikelets,
the lowest on a peduncle 4-6 cm. long, the middle peduncle much shorter; terminal
spikelet staminate, 2-3 cm. long, 3-4 mm. thick, the subtenninal one commonly androgyn
ous or wholly pistillate, the lower one ( often subcompound basally) pistillate and 1-2
cm. long and 5-6 mm. broad; lowest spikelet with a conspicuous leaflike bract about as
long as the inflorescence, the higher bracts progressively smaller, all the bracts with
noticeable sheaths; scales of pistillate spikelets very variable, half as long to as long as
their perigynia, often with conspicuous dark-purple submedian stripes; perigynia 15 to
30 on the lowest spikelet, obovoid, fruitful distally, obtusely triangular in transection,
only slightly inflated in distal part but not noticeably inflated basally, basally tapering,
3-4 mm. long, with 17 to 23 slender nerves ( 2 stronger than the rest), strarnineous to
yellowish, membranous, sessile, apically narrowed to a minute more or less strongly
bent beak whose orifice is nearly entire; achenes triangular, the sides very slightly con
cave, shortly apiculate, jointed with the style which wholly withers after anthesis, only
slightly short�� than the pergynia. C. tetanica var. Meadii (Dew.) Bailey. Infrequent in 
low clay prames, s.e. and n.-cen. Tex., Apr.-May; Sask., N.D., S.D., Neb., Kan., Okla. 
and Tex., e. to Pa., N.J., N.C. and Tenn. 

Reports of C. tetanica Schkuhr in Texas are based in part on specimens of C. Meadil
and in part on specimens of C. microdonta.

16. Carex oligocarpa Schkuhr. Tufted perennial; culms 25-35 cm. long, about 1 mm.
thick, erect, leafy ( but not at the base); lower bracts purplish-tinged; blades 2-3 mm. 
broad, erect, long-tapered, green, membranous; spikelets usually 3 or 4 per culm, the 
terminal one staminate, the second one pistillate and either sessile and borne near the 
base of the staminate spikelet or short-peduncled and slightly remote, the lower ones 
pi• tillate and remote on peduncles; staminate spikelet 15-30 mm. long, about 2 mm. 
thick, brownish-stramineous; scales obJanceolate, acute, about 7 mm. long, with broad 
green miclnerve and brownish-hyaline lateral portion; pistillate spikelet 5-10 mm. long, 
about 5 mm. thick, with 3 to 8 close ascending periITT1nia; scales ovate, acuminate ( or the 
lower ones cuspidate ), shorter than their perigynia, brownish-hyaline with green median; 
bracts foliaceous, definitely sheathed, tl1e blades of the second one and sometimes the 
third one exceeding the staminate spikelet; perigynia obovoid-ellipsoid, obtusely triangu
lar, often with concave sides, about 4 mm. long, firm-membranous, olive-brown, with 
2 fairly prominent nerves and 42 to 65 less prominent ones ( these minutely undulating 
and so closely set as to be about as broad as t11e internerve spaces), basa11y slightly 
inflated, shortly tapered and narrowly rounded, laterally closely investing the achene, 
apically pyramidal ( apical angle about 65° -85° ) and then capped by a very minute 
straight bidentate beak; achene trian£Ular, apiculate, jointed with the straight thickish 
style which entirely withers after aniliesis. Rare on wooded calcareous slopes, Edwards 
Plateau (Travis and Kendall cos.), Apr. 18-May 3; from Ont. and n.e. U.S. w. to Mich., 
Ia., Mo. and Okla., s. to Ala., Ky., Ark. and Tex. 

Our specimens differ from those in the main part of the distributional area and perhaps 
should not be referred to this species, which ordinarily has staminate spikelets only 1-2 
mm. thick with distinctly reddish scales only 5-6 mm. long, and perigynia with the apical
conelike portion shorter, thus more abruptly leading to tlie longer, snoutlike beak that
is about 0.5 mm. long.

17. Carex amphibola Steud. Tufted perennial; culms 15-30 (-40) cm. long, erect;
basal sheaths purplish-brown with reduced blades; cauline leaves few, 1.5-3.5 (-4.5) mm. 
broad, membranous, green; spikelets usually 4, less commonly 3; terminal spikelets in-
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conspicuous and staminate, nearly sessile, 6-20 mm. long, 1.5-2.5 mm. thick, stramineous, 
the scales broadly hyaline; rest of spikelets pistillate ( the highest one subterminal and 
sessile at the base of the staminate spikelet, the others on slender short peduncles and 
more or less remote), 8-13 (-20) mm. long, about 5 mm. thick, with 3 to 6 (to 10) 
ascending perigynia which are close enough to overlap ( except occasionally the lower
most), the scales with the hyaline broadly ovate main portion about a third to haH as 
long as the perigynia but the abrupt subulate cusp almost equaling it; bracts narrowly 
foliaceous with definite sheaths, the blades greatly surpassing the spikelets; perigynia 
turgidly to slenderly obovoid, in transection nearly round when fresh but less so after 
drying, often obtusely triangular, 4-5 mm. long, inflated, brown-membranous, in the 
lower half with about 50 or 60 nerves which are so close they are only a little narrower 
than the internerve spaces ( some of these ending so t'he upper part with fewer nerves 
than the lower), basally slightly tapered and narrowly rounded, apically broadly rounded 
or very obtuse, essentially beakless with a nearly entire orifice ( after drying the apex 
often somewhat conical instead of rounded but still essentially beakless); achene triangu
lar, apiculate, jointed with the style which entirely withers after anthesis. Incl. var. 
globosa (Bailey) Bailey, var. rlgida Fem. and var. turgida Fem ... C. grisea" of many 
authors, not Wahl., C. bulbostylis Mack. Frequent in moist soil and woodlands, e., s.e. 
and n.-cen. Tex., infrequent to rare in moist areas of e. part of Edwards Plateau, spring; 
from Fla. to Tex., n. to Del., Pa., Tenn. and Ark. Seeming to grade somewhat into C. 
-/laccosperma and our C. "oligosperma". 

18. Carex 0accospenna Dew. Tufted perennial; culms ( 14-) 25-40 ( -60) cm. Jong,
erect; basal sheaths usually glaucous to pale-brownish with reduced blades; cauline leaves 
few, 4-10 mm. broad, membranous, pale-green or glaucous-green; spikelets usually 5, less 
commonly 4; terminal spikelet very inconspicuous, staminate, nearly sessile or short
pedunclecl, 7-35 mm. Ion�, 1-3 mm. thick, stramineous, the scales broadly hyaline; other 
spikelets pisti11ate ( the highest one subterminal and nearly sessile or short-peduncled and 
attached near the base of the staminate spilcelet, the others more or less remote on slender 
peduncles 1-15 cm. long), 12-50 mm. long, about 7 mm. thick, with 8 to 32 ascending 
perigynia which are close enough to overlap ( except occasionally the lowermost); scales 
brownish-hyaline, ovate, less than half as long as the perigynia, acute to very short
cuspidate; bracts foliaceous, with definite sheaths, the blades greatly surpassing the 
spikelets; perigynia slenderly obovoid to ovoid-fusiform, in transection nearly round 
when fresh ( but after drying often obtusely triangular), 4-5 mm. long, inflated, 
brown-membranous, in the lower half with 47 to 60 nerves which are so close they are 
only a little ( if at all) narrower than the intemerve spaces ( some of them ending so the 
upper part has fewer than the lower), basally slightly tapered and narrowly rounded, 
apically tapered and narrowly rounded or acute, essentially beakless, with a nearly entire 
orifice; achene triangular, apiculate, jointed with the style which entirely withers after 
anthesis. Frequent in moist sandy soil in wooded areas, e. and s.e. Tex., infrequent in 
n.-cen. Tex., spring; s.e. U.S. n. to Va., Tenn. and Mo., w. to Okla. and Tex. 

19. Carex digitalis Willd. Perennial in dense tufts ( rhizomes very short); culms 1-5
dm. long, 0.5-1 mm. thick, weak but ascending, the basal sheaths brownish; leaves dark
green, membranous, the blades 2.5-5 mm. broad; spikelets usually not overlapping; 
terminal spikelet staminate, 1-1.5 mm. thick, on a filiform culm apex 1-5 cm. long, the 
scales white-hyaline and acute; lower ( 1 or) 2 spikelets pistillate ( or often the very tip of 
the next-to-highest spikelet with some staminate flowers), 1-2 cm. long, about 3 mm. 
thick, with 8 to 20 overlapping perigynia, on filiform ( often slightly arcuate) peduncles 
3-10 cm. long; scales about 1 mm. long, ovate, acute to cuspidate, white-hyaline with
green midnerve; bracts with definite sheaths, foliaceous, the upper one occasionally equal
ing or surpassing the staminate spikelet; perigynia obovoid, rather sharply triangular
through most of the length, 2.5-3.5 mm. long, more than half as thick as long, 2-ribbed
and with 25 to 35 slender nerves ( much narrower than the internerve spaces), mem
branous, basally tapered to a short stipelike base, laterally closely enveloping the achene,
abruptly tapered to the essentially straight pyramidal scarcely beaklike apex with an
entire orifice; achene triangular, apiculate, jointed with the style which wholly withers
after anthesis, Incl. the var. asymmetrica Fem. and var. macropoda Fem. Rare in
forested areas, e. Tex. (Newton and Polk cos.), Apr.; Ont. and e. U.S. w. to Wisc., Mo.,
Okla. and Tex.
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20. Carex blanda Dew. Tufted perennial (rhizomes very short); culms 15-55 cm. Jong,
ascending. 0.8-1.5 mm. thick; basal sheaths brownish at base and rather loose; basal 
blades 4-11 mm. broad, the cauline ones 3-5 mm. broad, thin-membranous; upper 2 or 
3 spikelets usually close or even overlapping, nearly sessile, the lowest ( usually fourth 
and/ or fifth) spikelet usually widely separate and exserted on an erect filiform peduncle 
2-8 cm. long; terminal spikelet staminate, 1-2 cm. long, 2-3 mm. thick, stramineous, the
scales acute to acuminate or cuspidate; remainder of spikelets pistillate, 5-20 mm. long, 4-6
mm. thick, with 4 to 20 closely set overlapping perigynia, the ovate or obovate scales
either mucronate ( and shorter than their perigynia) or with a long subulate projection
( this often equaling or exceeding the perigynium) and white-hyaline; bracts foliaceous,
with definite sheaths ( the edges of which are minutely funbriate), the blades of the
bract of the third or fourth spikelet from the apex often equaling or surpassing the
staminate spikelet; perigynia turgidly obovoid, vaguely triangular, 3-4 mm. long, closely
investing the achene not only laterally but in much of the apex as well, membranous,
with 2 ribs and 23 to 30 nerves ( much more slender than the internerve spaces), basally
tapering and substipitate, apically rounded, abruptly very short-beaked, the beak about
0.5 mm. long and bent or recurved nearly at right angles to the axis of the perigynium,
the orifice hyaline and entire; achenes triangular, bent-apiculate, jointed with the style
which wholly withers after anthesis. Frequent in moist woods, e. and n.-cen. Tex., rare
w. to Edwards Plateau (San Saba Co.), Apr.-May; e. temp. N.A. w. to the Dakotas,
Neb., Kan., Okla. and Tex.

21. Carex gracilescens Steud. Tufted perennial ( rhizomes very short); culms 15-60 cm.
long, ascending, 0.7-1 mm. thick; basal sheaths brownish (said to be purplish-tin�ed), 
not loose; basal blades reduced, cauline blades 1-4 mm. broad, thin-mebranous; spikelets 
3 or 4 per culm, separated, rarely the 2 upper ones overlapping, the upper nearly sessile, 
the lower on erect peduncles 2-5 cm. long; terminal spikelets staminate, 8-19 mm. long, 
1-1.5 mm. thick, stramineous, the obtuse scales hyaline; lower spikelets pistillate, 5-18
mm. long, 2-3 mm. thick, with 7 to 20 closely set mostly overlapping perigynia; scales
ovate or obovate, cuspidate even with the subulate medial prolongation, not equaling
the perigynium; bracts foliaceous, the edges of the definite sheaths minutely erose, the
blade of the bract of the lowest spikelet 4-12 cm. long, occasionally surpassing the
terminal spikelet; perigynia turgidly obovoid, vaguely triangular, 2.5-3.5 mm. long, closely
investing the achene not only laterally but for a portion of the apex as well, membranous,
with 2 ribs and 20 to 30 nerves ( much more slender than the intemerve spaces), basally
tapering and substipitate, apically rounded, abruptly short-beaked, the beak about 0.7
mm. long, and recurved so the apex is at right angles to the perigynium, the orifice entire;
achene triangular, bent-apiculate, jointed with the style which entirely withers after
anthesis. Rare in s.e. Tex. (Jefferson Co.), Apr. (-May); e. temp. N.A. w. to Wisc., Mo.,
Ark. and Tex.

22. Carex striatula Michx. Loosely tufted perennial ( rhizomes very short); fertile
culms 2-6 elm. long, ascending, lateral, not leafy at the base, erose or obscurely erose
granulose on the sharp angles; sterile shoots at fruiting time not stemmy but mere rosetted 
tufts; leaves pale, scabrous, quite £rm, with prominent ribs, those of the sterile tufts 
7-25 mm. broad, those of the cuhns 2-7 mm. broad; basal sheaths brown, never with any
purplish-tinge; terminal spikelet staminate, long- or short-peduncled, prominent, pale,
stout ( 2-3.5 mm. thick), the broad scales white and with nonexcurrent midribs; the lower
2 or 3 spikelets pistillate, remote, scattered ( the lowest on a peduncle a few times its own
length, the higher peduncles shorter), interruptedly linear or oblong-cylindric, the longer
one 15-35 mm. long and 4-8 mm. thick, with a smooth sharply angled rachis, often
loose (but perigynia overlapping), 6- to 20-flowered, the cuspidate or acuminate scales
white-hyaline and shorter than the perigynia; bracts foliaceous but shorter than or
scarcely exceeding the staminate spike, their definite sheaths smooth on the edges;
perigynia elliptic-obovoid to slenderly fusiform-obovoid, 4-5.5 mm. long, less than half
as thick as long, outward-curving, 2-ribbed and 21- to 33-nerved ( the nerves much
narrower than the intemerve spaces), very firm, basally obtusely triangular, stipelike,
tapered ( the stipelike portion 1.3-2 mm. long), laterally closely enveloping the achene
( but not elsewhere), apically obtusely triangular, conical, gradually acute, long-tapered
or somewhat abruptly narrowed into the straight or only slightly oblique (?) conspicuous
beak with entire orifice; achene triangular, apiculate, jointed with the style which entirely
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withers after anthesis. C. ignota Dew., C. laxiflora Lam. var. Michauxii Bailey. Forested 
areas, e. Tex., May; Gulf and Atl. states n. to N.Y. and Conn., inland to Ky. and Ind. 

23. Carcx styloflexa Buckl. Tu£ ted perennial ( rhizomes very short) ; fertile culms 2-8
dm. long, ascending, mostly lateral, few-leaved, more or less granulose-scabrous on the 
angles; sterile leafy basal shoots at fruiting time with culms elongating to 5-15 cm.; 
basal leaves of fertile shoots 3-7 mm. broad; upper blades of sterile shoots 2-15 mm. 
broad, the broadest ones with 13 to 35 nerves; culm blades of fertile shoots 2.5-3.5 mm. 
broad; all leaves membranous, deep-green, slightly roughened; basal sheaths brown, never 
with any purplish-tinge; terminal spikelet staminate, on a peduncle to 8 cm. long, con
spicuous, prominent but slender, 2.5 mm. thick, the white-hyaline scale less firm than 
tho:ce of C. striatula; the lower 2 or 3 spikelets pistillate, scattered, remote, oblong-cylin
dric to oblong or linear-oblong, 4- to 15-flowered, 5-30 mm. long, 4.5-10 mm. thick, closely 
flowered, all but the lowermost perigynia overlapping; scales acute to short-awned, not 
cuspidate, more or less strongly reddish-tinged, shorter than their perigynia, the rachis 
not sharply angled; bracts foliaceous but not surpassing the staminate spikelet, their 
definite sheaths minutely roughened on the edges; perigynia fusiform-obovoid, 3.5-5 mm. 
long, 2-3 mm. thick, 2 to 3 times as long as broad, nearly straight, barely curved or 
outwardly arching, 2-ribbed and with 18 to 33 slender nerves ( much narrower than the 
internerve spaces), basally long-tapered, stipelike, obtusely triangular, laterally closely 
enveloping the achene ( but not elsewhere), above tapered to a beak as long as the stipe, 
oblique but more or less straight, rather sharply triangular, with an entire orifice; achene 
triangular, apiculate, jointed with the style which entirely wi�hers after anthesis. C. laxi
'flora Lam. var. stylofiexa ( Buckl.) Boott. Infrequent in moist rich hardwood forests, less 
common still in mixed pine-oak woods, e. Tex., Mar.-May; Gulf and Atl. states n. to N.Y. 
and Conn. Perhaps not sufficiently distinct from C. striat11la. 

24. Carex crebriffora Wieg. Perennial in large tufts ( rhizomes very short); fertile culms
2-6 dm. long, ascending, usually retrorsely scabrous; broadest basal leaves 3-5 mm. broad; 
broadest cauline leaves 3-4 mm. broad; upper 2 to 3 spikelcts nearly sessile, overlapping; 
terminal spikelet staminate, 1-3 cm. long, 1-2 mm. thick, inconspicuous, the white-hyaline 
scales usually acute but not cuspidate; lower spikelets pistillate, 5-20 mm. long, about 
3 mm. thick, with 8 to 18 close overlapping perigynia, with smooth rachis; scales white
hyaline-membranous, acute but not cuspidate, with strong greenish midvein, more than 
half as long as their perigynia ( often 1-2 dm. below the headlike aggregation of the 
upper spikelets occurs a third or fourth pistillate spikelet on a peduncle 15-40 mm. long 
and exceeded by its bract); bracts foliaceous with definite sheaths that are minutely 
rough on the edges, the bract of the lowest spikelet of the terminal aggregation usually 
exceeding the staminate spikelet; perigynia elliptic-obovoid to fusiform, 3.5-4.5 mm. 
long, about half as thick as long, essentially straight, with 2 ribs and 27 to 38 nerves 
( the nerves much narrower than the internerve spaces), firm-membranous, basally long
tapered and stipelike, laterally closely enveloping the achene and rather sharply triangu
lar, above somewhat triangular and long-pyramidal, acute, tapered to an essentially 
straight beak as long as the stipe and with an entire orifice; achene triangular, apiculate, 
jointed with the style which entirely withers after anthesis. Infrequent to rare in e. and 
s.e. Tex. (Polk, Hardin and Harris cos.), Apr.; S.C., Ala., Fla,, Miss., La. and Tex.

The characters of this plant suggest the products of hybridization of C. blanda and
C. stylo-/lexa.

25. Carex debilis Michx. Loosely tufted perennial; culms 15-60 cm. long, 0.6-1 mm.
thick, basally with reduced blades and purplish red sheaths; cauline leaves 2-4 mm. broad, 
ascending, pale-green, membranous; spikelets 4 or 5 per culm, the terminal one ( rarely 
the terminal 2) staminate in Texas material ( some non-Texan specimens have gyne
candrous terminal spikelets ) , 2-5 cm. long, about 1 mm. thick, erect or often nodding 
on a peduncle 2-5 cm. long, the scales stramineous-hyaline; the remaining spikelets pistil
late, nodding on slender flexuous peduncles 2-5 cm. long, crowded or the lower ones 
usually remote, 3-6 cm. long, 4-6 mm. thick, with 12 to 25 ascending perigynia which 
are usually close enough to overlap a little ( except the lowermost); scales subulate, hya
line, inconspicuous, about half as long as tl1e perigynia and deciduous with them; lower 
bract long-sheathing, foliaceous, the blade 1-2 mm. broad and often equaling or surpassing 
the pistillate spikelet; perigynia narrowly fusiform, in transection nearly round when fresh, 
6-9 mm. long, 1.2-1.7 mm. thick, stramineous-brown, membranous, inflated, with 2 strong
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nerves and 10 to 18 weak slender ones, long-tapered basally and apically and passing into 
a beak about 1 mm. long and very deeply bidentate; achene triangular with concave sides 
and thickened angles, stipitate, apiculate, jointed with the style which entirely withers 
after anthesis. Infrequent near brooks and in low poorly drained pinewoods, e. and s.e. 
Tex. ( Cass, Cherokee, Hardin, Nacogdoches, Panola an<l Polk cos.), Apr.-May; e. temp. 
N.A., w. to Wisc., Mo. and Tex.

26. Carex Davisii Schwein. & Torr. Loosely tufted perennial or with reddish-black
scaly rhizomes 2.5-4 mm. thick; culms 2-6 dm. long, 1.5-3 mm. thick, erect, basally with 
reduced blades and reddish-black sheaths; cauline leaves 4-8 mm. broad, pale green, 
erect; spikelets 3 or 4 per culm; terminal spikelet gynecandrous, 2-3 cm. long, with a 
terminal pistillate section and a staminate portion about 2 mm. thick, on an ascending 
or only slightly nodding peduncle 1-3 cm. long, the stramineous-hyaline scales oblance
olate and long-cuspidate; the remaining spikelets pistillate, on ascending peduncles ( that 
of the lowest spikelet 2-10 cm. long), either crowded terminally and overlapping or the 
lower ones remote, 2-5 cm. long, about 6 mm. thick, with 12 to 20 ascending perigynia 
which are close enough to overlap ( except occasionally the lowermost); scales hyaline, 
elliptic, long-cuspidate, half to three fourths as long as tl1e perigynia; lower bract very 
long-sheathing and foliaceous, the blade 2-6 mm. broad, usually equaling or surpassing 
the staminate spikelet; perigynia ovoid, in transection nearly round when fresh, 4-6 mm. 
long, brownish, membranous, strongly inflated, with 9 to 12 slender nerves ( 2 stronger 
than the others), basally rounded, apically obtuse and abruptly giving way to the beak 
( 0.3-0.4 mm. long) with a strongly bidentate orifice; achene triangular with concave 
sides, apiculate, jointed with the style which entirely witliers after anthesis. Infrequent 
in rich calcareous woods, n.-cen. Tex. (Dallas, Denton, Kaufman and Tarrant cos.), 
Apr.; Que. and n.e. U.S. w. to Minn. and Kan.; also Okla. and Tex. 

21. Care,c oxylepis T. & H. Loosely tufted perennial or witl1 short purplish-black scaly
rhizomes 2-3 mm. thick; culms 4-7 dm. long, 1-2 mm. thick, erect, basally with reduced 
blades and purplish-black sheaths; cauline leaves 2.5-6 mm. broad, pale-green, erect; 
spikelets usually 4 per culm; terminal spikelet gynecandrous, on a slender nodding 
peduncle 2-4 cm. long, 2-5 cm. long, with a short terminal pistillate portion and a long 
staminate portion about 2 mm. thick, with lanceolate hyaline stramineous scales; other 
spikelets pistillate, with slender nodding or flexuous peduncles usually only 2-4 cm. long, 
18-35 mm. long, 4-5 mm. thick, with 20 to 44 ascending perigynia which are close
enough to overlap ( except occasionally the lowermost); scales hyaline, ovate, long
subulate-cuspidate, about three fourths as long as the perigynia; lower bract with definite
sheatl1 and a long blade 1-3 mm. broad, almost equaling tl1e uppermost spikelet, the
higher bracts progressively much-reduced; perigynia fusiform-ellipsoid, in transection
nearly round when fresh or obtusely triangular after drying, 3.5-4 mm. long, green, mem
branous, inflated, with 6 to 8 slender nerves (2 stronger than the rest), basally and
apically tapered, with a beak 0.2-0.3 mm. long and a nearly entire orifice; achene triangu
lar with concave sides, apiculate, jointed with the style which entirely withers after
anthesis. Infrequent in low moist rich woods near streams, e. and s.e. Tex., Mar.-Apr.;
Fla., Ga., S.C., N.C., Ala., Tenn., Miss., La., Tex., Ark. and Mo.

28. Carex Bushii Mack. Tufted perennial; culms 3-9 elm. long, basally 1.5-2.5 mm.
thick, erect, the basal sheaths rich-brown and quickly fading; foliage usually shortly pilose 
or hirsute at least on the sheatl1s; blades 2.5-5 mm. broad at the broadest point, the 
uppermost one usually surpassing the spikelets; spikelets usually 2, less commonly 3, over
lapping; terminal spikelet gynecandrous, with an ovoid distal pistillate portion 7-10 mm. 
long and 7-9 mm. thick ( including tl1e scales), with ovate scales in the widest part pale
hyaline, strongly cuspidate and 4-5 mm. long (longer than the perigynia even at ma
turity), with an obconic basal staminate portion with elliptic acuminate whitish hyaline 
scales about 4 mm. long; the lower spikelet( s) all pistillate, ovoid, 9-14 mm. long, 7-10 
mm. thick ( including scales), with 12 to 25 ascending perigynia; lowest bract not
sheathing, about 1 mm. broad, usually about equaling the terminal spikelet, the higher
bracts greatly reduced; perigynia obovoid, in transection usually very slightly unequally
triangular, 3-5 mm. long, brown, film-membranous, with 2 strong nerves and 7 to 13
weaker slender ones ( scarcely visible at maturity), basally obconical and shortly rounded,
apically short-pyramidal and abruptly passing into the very short beak ( some specimens
essentially beakless) with essentially entire orifice; achenes triangular, bent-apiculate,
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jointed with the style which entirely withers after anthesis. C. caroliniana var. cuspidata 
(Dew.) Shinners. Frequent in moist sandy soil in e. Tex., infrequent in n.-cen. Tex., 
spring; N .E. s. to D.C. and s.w. to Kan., Okla. and Tex. 

Grades into or hybridizes with C. caroliniana and C. complanata. 
29. Carex complanata T. & H. Tufted perennial; culms 3-8 dm. long, basally 1-2 mm.

thick, erect, the basal sheaths dark-purplish; foliage often shortly pilose to hirsute on the 
sheaths and often also on the lower parts or all of the blade; blades 1.5-3 mm. broad at 
the broadest point, usually the uppermost one surpassing the spikelets; spikelets usually 
3, less often 4, overlapping; terminal spikelet gynecandrous, with an ovoid-cylindrical 
distal pistillate portion 8-11 mm. long and 5-6 mm. broad ( with brownish-white hyaline 
ovate scales, the lower ones more strongly acuminate than the upper, slightly longer than 
the immature perigynia but about equaling the mature ones), with a short obconic 
staminate portion with ovate acuminate brownish-white hyaline scales 3-4 mm. long; lower 
spikelets pistillate, ovoid to cylindrical, 5-12 mm. long, 5-6 mm. thick, with 11 to 25 
close ascending perigynia; bracts not sheathing, that of the lowest spikelet 0.5-1.5 mm. 
broad and usually exceeding the terminal spikelcts, that of the middle spikelet much
reduced, that of the terminal spikelet essentially absent; perigynia obovoid, in transection 
flattened-triangular to unequally biconvex, 2.3-2.8 mm. long, ascending, olive-brown, 
firm-membranous, with 2 strong and 7 to 14 weak ( at full maturity scarcely visible) 
nerves, scarcely inflated, basally rounded, apically shortly acute to a nearly entire orifice; 
achene trian£Ular, bent-apiculate, jointed with the style which entirely withers after 
anthesis, C. hirsutella Mack. Frequent in moist sandy woods, e, and s.e. Tex., spring; 
Ont. and e. U.S. w. to Mich., Mo., Okla. and Tex. 

Apparently grading into C. caroliniana and C. Busliii. These three taxa probably should 
be treated as varieties of a single species ( C. carolinia11a). 

30. Carex caroliniana Schwein. Tufted perennial; culms 3-6 dm. long, basally about
I mm. thick, erect, the basal sheaths dark-purplish-black quickly fading to brown; foliage 
essentially glabrous; blades 1.5-3 mm. broad at the broadest point, usually the uppermost 
one surpassing the spikelets; spikelets usually 3, overlapping; terminal spikelet gyne
candrous with a cylindrical distal pistillate portion 8-13 mm. long and 4-4.5 mm. thick 
( with scales ovate, brownish-white, hyaline, 1.5-2 mm. long, shorter than the perigynia) 
and a long-attenuate basal staminate portion 2-3 mm. thick with ellipsoid acute brownish
white-hyaline scales 2-2.5 mm. long; the lower spikelets all pistillate, cylindrical, 6-20 
mm. long, 4-4.5 mm. thick, with 16 to 40 closely packed spreading perigynia; bracts not
sheathing, that of the lowest spikelet 1-2 mm. broad, uwally exceeding the terminal
spikelet, that of the middle spikelet much-reduced, that of the terminal one essentially
absent; perigynia obovoid, nearly round in transection, 1.8-2.3 mm. long, spreading,
fuscous or reddish-brown, membranous, with 8 to 15 nerves ( 2 stronger than the rest),
inflated, basally rounded, apically short-conic and passing abruptly to the short tubular
bidentate beak or in some specimens essentially beakless; achene triangular, bent-apiculate,
jointed with the style which entirely withers after anthesis. Infrequent in rich open woods
near streams in sandy soil, e., s.e. and n.-cen. Tex. ( Jasper, Jefferson, Kaufman and 
Walker cos.), spring; Pa. to Ind. and s. to N.C., Tenn., Ark., Okla. and Tex. (probably 
also La.). Grades into or hybridizes with C. complanata and C. Bushii. 

31. Carex Joorii Bailey. Loosely tufted glabrous perennial with short blackish scaly
rhizomes 3-8 mm. thick; culms 6-10 elm. long, erect; blades 4-8 mm. broad at the broadest 
point; spikelets (5 or) 6 (rarely up to 8); the upper 1 (or 2) spikelets staminate and 
erect, the lower ones pistillate ( or the 2nd and 3rd from the top androgynous with a 
very short staminate portion) and downward progressively longer-peduncled and more 
nodding ( at maturity!); terminal staminate spikelet 3-6 cm. long, 4-6 mm. thick, with 
mucronate scales 5-6 mm. long; lowest pistillate spikelet 25-40 mm. long, 6-9 mm. thick, 
with 25 to 60 close spreading perigynia and obovate or ovate strongly cuspidate hyaline 
scales about as long as the perigynia; lowest bract sheathless, the blade 2-4 mm. broad, 
often surpassing the staminate spikelet, the bracts of the higher spikelets progressively 
very strongly reduced; perigynia rhomboid-ovoid to -obovoid, in transection nearly round 
(fresh) to obscurely triangular (dried), 4-5 mm. long, inflated, firm-membranous, dark 
brown, with 2 strong pale nerves ( or ribs) and 9 to 12 slightly less strong ones, basally 
rounded, apically pyramidal-acuminate, passing into the definite slender beak ( about 0.5 
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mm. long) with an entire orifice; achene triangular with concave sides, apiculate, jointed
with the style which entirely withers after anthesis. Frequent in e. and s.e. Tex., July-Oct.;
Coastal States, Md. to Tex.; also Ark., Tenn. and Mo.

32. Carex glaucescens Ell. Tufted glabrous perennial with short blackish rhizomes 2-3
mm. thick; culms 5-12 dm. long, erect, leafy; blades 4-8 mm. broad at the broadest
point; spikelets 4 to 7, the upper one staminate and erect, the lower ones pistillate ( or
some of them androgynous with very short staminate portions ) and downward progres
sively longer peduncled and more nodding ( at maturity!; at anthesis many of them
ascending); terminal staminate spikelet 25-40 mm. long, 5-7 mm. thick, with mucronate
scales 5-7 mm. long; lowest pistillate spikelet 2-5 cm. long, 7-9 mm. thick, with 60 to
100 very close ascending perigynia and obovate reddish-brown hyaline scales ( with
greenish midnerves subulately exserted from an emarginate apex) about equaling the
perigynia; lowest bract sheathless, the blade 1-4.5 mm. broad and from very short to
surpassing the staminate spikelet, the bracts of the higher spikelet progressively strongly
reduced; perigynia elliptic to obovate in the larger plane, in transection elliptic or
obscurel}' very unequally triangular, 3-4 mm. long, somewhat inflated, membranous,
purplish-brown with a very pronounced whitish bloom, with 2 strong nerves and 2 or 3
extremely weak scarcely visible ones, basally tapered and rounded, apically tapered to a
very short beak ( 0.2-0.3 mm. long) and a nearly entire orifice; achene triangular with
concave sides, apiculate, jointed with the style which entirely withers after anthesis. C.

verrucosa var. glaucesens (Ell.) Wood. Frequent in e. Tex., rare in s.e. Tex., late spring
summer; Coastal States, Va. to Tex.

Perhaps not specifically distinct from C. verrucosa Muhl., the typical fonn of which has 
erroneously been reported to occur in Texas. 

33. Carex Emoryi Dew. Perennial in large tufts and in tufts with extensively creeping
scaly rhizomes 2-3 mm. thick; culms 4-10 dm. long, 2-3 mm. thick basally, remainder of 
leaves mostly clustered basally; basal sheaths light chestnut to purplish; juncture of sheath 
and blade flat or slightly arcuate; spikelets 4 to 7 per culm, overlapping or rarely slightly 
remote; uppermost spikelet nearly erect ancl usually entirely or nearly entirely staminate, 
2.5-7 cm. long, 2.5-4 mm. thick, brownish-stramineous; lower spikelets usually sessile, 
androgynous, slightly nodding ( at maturity); lowest spikelets usually almost entirely 
pistillate, 3-10 cm. long, 3.5-5 mm. thick, with 65 to 165 overlapping ascending perigynia 
( borne in rows); scales brownish-hyaline, oblong, blunt, with paler broad midnerves, 
shorter than the perigynia to which they are closely appressed; bract sheathless, that of 
the lowest spikelet 1.5-4 mm. broad and ( in length) often attaining the uppermost spike
let, the higher bracts progressively drastically reduced; perigynia ovate to obovate, 
flattened (biconvex), 2.3-3.3 mm. long, stramineous, with 2 strong (marginal) nerves 
and a few vanishingly obscure ones, firm-membranous, basally rounded, shortly tapered to 
an essentially beakless or minutely beaked apex, the orifice essentially entire; stigmas 2; 
achene lenticular, only about half filling the perigynium, apiculate, jointed with the style 
which entirely withers after anthesis. Frequent in calcareous mud, n.-cen. and Trans-Pecos 
Tex. and Edwards Plateau, Apr.-May; Man. and N.D. s. to Coah. and Tex., e. to N.Y., 
N.J., D.C. and Va. Perhaps only a variety of C. stricta.

34. Carex stricta Lam. Perennial in large tufts, with slender easily detached rhizomes;
culms 3-8 dm. long, 1-2 mm. thick basally, the basal sheaths chestnut-black; juncture of 
sheath and blade inverted V-shaped; spikelets usually 4 per culm, overlapping or oc
casionally the lowermost slightly remote; uppermost spikelet erect and usually entirely 
staminate, 2-4 cm. long, 2.5-4 mm. thick, huffy-brown; subterrninal spikelets usually 
sessile, androgynous and slightly nodding ( at maturity); lower spikelets usually almost 
entirely pistillate, 2-4 cm. long, 3-4 mm. thick, with 45 to 65 overlapping ascending 
perigynia { borne in elegant rows) and brownish oblong blunt scales with paler midnerve 
and slightly shorter than their perigynia to which they are closely appressed; bracts 
sheathless, that of the lowest spikelet often attaining the uppermost spikelet in length, 
those of higher spikelcts progressively drastically reduced; perigynia ovate, flattened 
(biconvex), 2.5-3 mm. long, olivaceous, with 2 strong (marginal) nerves and a few 
vanishingly obscure ones, firm-membranous, basally rounded, shortly tapered to an essen
tially beakless or minutely beaked apex, the orifice essentially entire; stigmas 2; achene 
lenticular, only about half filling the perigynium, apiculate, jointed with the style which 
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entirely withers after anthesis. Rare in moist sandy forests and bogs, e. Tex. ( Freestone 
and Walker cos.), Apr.-May; N.E., N.Y. and Pa. s. to N.C.; also Ind., Mich., Wisc., Ill., 
Minn. and Tex. 

Our plants have longer, fewer perigynia than plants from most of the range in north
eastern United States and perhaps should be given a different name. 

35. Carex crinita Lam. Tufted essentially glabrous perennial with branching scaly
brownish rhizomes 2-4 mm. thick; culms 6-12 dm. long, 2.5-5 mm. thick basally; basal 
sheaths dark brown, bladeless; blades of cauline leaves 5-11 mm. broad; spikelets 4 or 5 
per culm, overlapping, mostly nodding; terminal spikelet staminate, 3-5 cm. long, 2-3 
mm. thick; subterminal spikelets androgynous and progressively longer-peduncled down
ward; lowest spikelet essentially all pistillate or with only a very small terminal staminate
portion, 4-9 cm. long, 5-10 mm. thick ( including the scale cusps), witl1 75 to 130 close
ascending perigynia, the scales with hyaline oblong bodies shorter than the perigynia but
with the midnerve elongated into a spreading cusp surpassing the perigynium; bract of
lowest spikelc.>t sheathless, erect and usually much-surpassing the terminal spikelet, the
higher bracts progressively reduced; perigynia obovate, 3-3.5 mm. long, biconvex, mem
branous, somewhat inflated, with 2 strong marginal nerves and a few vanishingly faint
ones, stramineous to brownish, basally tapered, apically rounded or tapered and giving
way abruptly to the minute tubular beak with entire orifice; achene biconvex, only half
filling the perigynium, apiculate, jointed with the 2-branched style which entirely withers
after antl1esis. Incl. var. Mitchelliana (M. A. Curtis) Cl. and var. brevicrinis Fern. Infre
quent in wet places, usually in water, e. Tex. ( Cass, Gregg and Morris cos.), May-June;
e. N.A. w. to Man., Minn., Mo. and Tex.

36. Carcx aurea Nutt. Perennial witl1 extensive rhizomes several cm. long and 1 mm.
thick; culms often weak and reclining basally, distally ascending, 7-20 cm. long, 0.5-0.8 
mm. thick; leaves few, clustered basally; blades 15-25 cm. long and about 2 mm. broad,
often surpassing the inflorescence; inflorescence of a terminal staminate spikelet and 2 or
3 subterminal weakly ascending peduncled ( peduncle of lowest filifonn one 1-2 cm. long,
of upper ones shorter) lax pistillate spikelets about 1 cm. long; scales hyaline, minute,
much smaller than tl1eir perigynia; bract of lowest spikelet leaflike, 3-10 cm. long, those
of the hi�her spikelets smaller; perigynia 5 to 8 per spikelet, broadly ovate, piano-convex
or lenticular, 2-2.5 mm. long, basally slightly narrowed, apically rounded, quite beakless,
with a number of faint veins ( 2 of them less faint than the rest), membranous ( when
fresh somewhat succulent or baccate and translucent but drying firm, opaque in speci
mens), orange ( in  dried specimens rich-dark-brown); achene not quite filling the top of
the perigynium ( at least in dried specimens) but laterally filling it, lenticular, ovate,
minutely apiculate, dark-brown, jointed with the style. Rare in seepy areas on shaded
hillsides, Plains Country ( Randall Co., Ceta Canyon), June; temp. N.A., s. to Conn.,
Mich. and Neb. and at moderate elev. to Tex., N.M., Ut., Nev. and Calif.

37. Carex muriculata Herm. Densely tufted perennial; culms 15-50 cm. long, 1-2 mm.
thick, erect; leaves clustered basally; blades 10-23 cm. long, 2-3 mm. broad, long
tapered to a setaceous tip, some of the longer ones about equaling or surpassing 
the culms; inflorescence of 3 to 6 sessile ascending-appressed androgynous spikelets 
about 10-15 mm. long and 3-6 mm. thick, the lowest 2 of them separated by an 
intemode 1-2 cm. long, the higher internodes shorter; scales mostly hyaline, about as 
long as their perigynia and partly concealing tl1em; bract of the lowest spikelets foliaceous, 
5-15 cm. long ( some reportedly as long as "27 cm."), ascending, those of the upper
spikelets smaller; perigynia 14 to 23 per spikelet, 4-4.2 mm. long, fusiform, stramineous
brown, firm, with 2 prominent nerves ( one on each of the adaxial faces) and a number
of other less prominent nerves each marking a row of minute fuzzy warts, the body
obovoid, almost completely filled by the achene, rather sharply trigonous, 3-3.2 mm. long,
apically narrowed, the beak rather poorly defined and about 1 mm. long, slightly
Battened and bidentate; achenes brownish, ratl1er sharply trigonous, 2.3-2.5 mm. long,
apiculate, jointed with the rest of the style which however tends to persist. Locally
abundant in rnts. of the Trans-Pecos (Brewster, Culberson and Pecos cos.), Bowers late
spring-early summer, fruits in summer to Aug.; endemic but doubtless also to be found
in Coah. and N.M.

Perhaps not specifically distinct from the Mexican C. stellata Mack., the typical form 
of which has erroneously been reported to occur in Texas. 
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38. Carcx planostachys Kunze. Densely tufted perennial, basally brownish-black, hard
and knotty; culms 4-30 cm. long, 0.5-1 mm. thick, wiry; blades of leaves and bracts com
monly surpassing the culms; inflorescence variable, often of a headlike group of 1 terminal 
(staminate) and 1 to 3 pistillate subterminal nearly sessile spikelets ( or else the staminate 
spikelet solitary) and with 1 to 3 pistillate spikelets ( 4-15 mm. long) on long capillary
flexuous peduncles widely isolated lower on the culm ( appearing basal and emanating 
severally from the tight cluster of bracts); scales about as long as their perigynia, often 
slightly longer and concealing most of the dorsal part; bract of lowest subterminal 
pistillate spikelet foliaceous, ( 1-) 2-4 ( -10) cm. long, 1-2 mm. broad, the bracts of 
upper spikelets reduced; perigynia 3 or 4 per spikelet, narrowly rhomboid-ellipsoid or 
obovoid-ellipsoid, 3-4 mm. long, rather sharply triangular, not at all inflated, membranous, 
minutely pubescent, narrowed basally and apically (beak not differentiable), with about 
6 prominent close-set veins or ribs on each of the 3 sides ( the 2 ribs on the adaxial 
corners more prominent than the rest); achenes almost completely filling the perigynium, 
triangular, the sides slightly concave, minutely apiculate, jointed with the style which 
completely withers after arrthesis. Abundant in dry scrub on limestone, Edwards Plateau 
and n.-cen. Tex. ( n. to Taylor, Parker, Tarrant and Dallas cos.), infrequent in mts. of the 
Trans-Pecos ( Brewster, Hudspeth and Pecos cos.) and cuestas of Rio Grande Plains 
(Karnes, Live Oak and San Patricio cos.), ?vlar.-May; Tex., S.L.P., Pue.; Guat. 

39. Carex tenax Chapm. Tufted perennial with tough knotty bases, forming stools 1-2
dm. across; culms 25-35 cm. long, about 1 mm. thick, tough, wiry, sharply triangular, 
erect; leaves mostly basal, grayish-green, the blades about 2 mm. broad, tough, stifily 
a�cending, the longer ones equaling or surpassing the culm; inflorescence a close group of 
usually 3 spikelets, a terminal staminate one and 2 subterminal sessile oblong pistillate 
spikelets ( 5-18 mm. long); bract of lowest spikelets foliaceous, 5-10 cm. long, 1-2 mm. 
broad, much-exceeding the inflorescence, the bracts of the higher spikelets smaller; peri
gynia 15 to 20 per spikelet, ellipsoid, about 4.5 mm. long, triangular, not inflated, firm
membranous, covered with a short white pubescence ( especially dense in the distal half), 
with about 20 strong veins or ribs ( about 6 or 7 per side), narrowed to a stipelike base, 
apically tapered to a scarcely beaklike apex, with an essentially entire orifice; achene 
almost completely filling the perigynium, triangular, with prominent angles and concave 
sides, minutely apiculate, jointed with the style which completely withers after anthesis. 
C. dasycarpa Muhl. var. tenax (Chapm.) Kiikenth. Rare in pine-oaks, s.e. Tex. (known
only in e. Hardin Co.), Apr.; S.C., Ga., Fla., Miss. and Tex. ( presumably also La.,
Ala.). 

40. Carex ebumea Boott. Perennial; rhizomes extensively creeping, scaly, about 1 mm.
thick; culms in small tufts at intervals along the rhizome, 20-35 cm. long, 0.2-0.3 mm. 
thick, wiry, grayish-green; leaves involute-filiform, 15-20 cm. long, 0.2-0.3 mm. thick, 
mostly shorter than the culms, grayish-green, basally clustered; inflorescence essentially 
bractless except for a minute nearly bladeless hyaline sheath at the node of the sub
terminal spikelets, composed of a terminal erect staminate spikelet and usually 2 sub
terminal erect peduncled ( peduncles filiform, erect, 1-2 cm. long) pistillate spikelets 
about 8 mm. long and 2 mm. thick, the nodes of attachment of spikelets being separated 
by internodes 8-12 ( upper ones) or 13-27 (lower ones) mm. long; scales hyaline, very 
slightly shorter than their perigynia; perigynia 5 to 8 per spikelet, fusiform, 2.5-2.7 mm. 
long, the bodies narrowly obovoid-triangular ( the angles blunt, the sides flat), 2-2.1 mm. 
long, membranous or subhyaline, glabrous, with 2 prominent veins and a number of faint 
ones, apically narrowed; beak 0.5-0.6 mm. long, not well-defined, thick basally, oblique 
and the orifice oblique; achenes 1.6-1.8 mm. long, dark-brown, obovoid, rather sharply 
trigonous, essentially filling the bodies of the perigynia, apiculate, jointed with the style 
which wholly withers after anthesis. Rare in seepage areas of limestone cliffs at alt. of 
5,000-6,000 ft. in the Trans-Pecos ( Guadalupe Mts. ), July; temp. N.A. s. to Va., Tenn., 
Mo., Neb., and in mts. to Tex. 

Our plants may be varietally distinct in that the perigynia and achenes average slightly 
larger than in more northern plants. 

41. Carex microrhyncha Mack. Perennial in dense tufts to 1 dm. across; culms 1-10
( -17) cm. long, 0.3-0.4 mm. thick; leaves ( some of these bracteal) clustered at the base;
lowest sheaths of new shoots with blades; blades 10-35 cm. long, 1-2 mm. broad, far
exceeding the culms; inflorescences diverse, some with a terminal staminate spikelet and
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1 ( rarely 2) subterminal nearly sessile ascending pistillate spikelet but usually with a 
terminal staminate spikelet and 2 or 3 pistillate spikelets widely separated from the 
staminate spikelet and each other and borne on capillary-flexuous peduncles 6-32 mm. 
long, thus appearing solitary on casual examination as they appear to be borne severally 
in the tight leaf- ( actually bract-) clusters; scales about as long as the perigynia and 
largely covering them; bracts of upper spikelets negligible; perigynia 3 to 10 per 
spikelet, ascending, 2.5-3 mm. long, the bodies narrowly obovate and about 2 mm. 
long, vaguely triangular in transection, long-tapered basally ( at the extreme base dis
colored), apically narrowed, minutely pubescent, with 2 prominent nerves and no others, 
membranous; beak about 0.5 mm. long (rarely to 1 mm.), shallowly bidentate; achene 
completely filling the upper part of the body, triangular, the angles blunt and sides convex, 
apically truncate, jointed with the style which completely withers after anthesis. Frequent 
but very inconspicuous in gravelly sandy soil, e. Tex. ( Bastrop, Brazos, Colorado, Fayette, 
Lavaca, Lee and Shelby cos.), also reported in Dallas Co., Mar.-Apr.; Mo., Okla. and 
Tex. 

By some authors this plant is merged with C. abdita Bickn. which ranges from Nfld. and 
Sask., s. to Va., Tenn., Ill. and Mo. 

42. Carcx nigromarginata Schwein. var. 0oridana ( Schwein). Ki.ikenth. Tufted peren
nial, often with scaly slender rhizomes; culms 4-20 cm. long, 0.3-0.5 mm. thick; leaves 
largely clustered near the base; lowest sheaths of the new shoots bladeless; blades 8-30 
cm. long, far-exceeding the culms, 2-2.5 mm. broad; inflorescence subcapitate, 9-12 mm.
long, 3-7 mm. thick, composed of one terminal staminate spikelet and a few subterminal
sessile ascending-appressed pistillate ones so closely placed that they overlap for most
of their lengths; scales about as long as the perigynia and mostly concealing them, often
with a faint purplish marginal zone, otherwise thin-membranous; bract of lowest spikelet
6-9 mm. long, foliaceous, those of rest of spikelets smaller; perigynia 5 to 12 per spikelet,
ascending-appressed, about 3.3 mm. long, the bodies narrowly obovate and about 2.8
mm. long, vaguely triangular in transection (the inner "angle" blunt), long-tapered
basally ( at the extreme base discolored), apically narrowed, minutely pubescent, with
2 prominent veins; membranous; beak about 0.5 mm. long, oblique or minutely bidentate;
achene completely filling the upper part of the body of the perigynium, in transection with
2 definitely small angles and one ventral indefinite blunt one, with convex sides, apiculate,
jointed with the style which completely withers after anthesis. Rare in moist sandy forests,
e. Tex. ( Nacogdoches and Newton cos.), Feb.-Mar.; Ga., Fla., Miss., La. and Tex. ( the
var. nigromarginata from Gulf States except Tex., n. to N .E.).

43. Carcx physorhyncha Liebm. Tufted perennial, with scaly reddish brown rhizomes
about 2 mm. thick; culms 15-30 cm. long, 0.3-0.6 mm. thick; lowest sheaths of flowering 
culms with blades, those of sterile shoots bladeless; blades 2-3 mm. broad, shorter than 
the culms; inflorescence interrupted-spiciform, 15-25 mm. long, 4-7 mm. thick, composed 
of one terminal staminate spikelet and 2 to 3 subterminal sessile ascending-appressed 
pistillate ones, the 2 lowest pistillate spikelets only 3-10 mm. apart on the axis; scales 
nearly as long as the perigynia, 3-veined medially, marginally hyaline; bracts of lowest 
spikelet setaceous to subfoliaceous, 5-44 mm. long, ascending, those of the rest of the 
spikelets smaller; perigynia 6 to 12 per spikelet, ascending-appressed, 2.5-3 mm. long 
( the bodies narrowly obovoid, bluntly triangular, 1.8-2.3 mm. long, about l mm. thick), 
basally strongly stipitate-narrowed and at the very base discolored, with 2 prominent 
veins, minutely pubescent, membranous; beak 0.5-0.7 mm. long, thin-membranous, shal
lowly bidentate; achene completely filling the upper part of the perigynium, triangular, 
apiculate with convex sides, jointed with the style which completely withers after anthesis. 
Rare in e. ( Smith and Walker cos.), s.e. (Jefferson Co.) and n.-cen. ( Dallas Co.) Tex. 
in moist sandy soil, Mar.-May; S.C., Ala., Miss., La., Ark., Okla., Tex. and Hgo. 

44. Carex Willdenovii Schkuhr. Densely tufted perennial; culms 8-25 cm. long, leafy,
the leaves far-surpassing the inflorescences; spikelets 1, 2 or 3, androgynous, 5-10 mm. 
long, 2-4 mm. thick, widely separated, the lower one essentially basal and on a peduncle 
2-5 cm. long and 0.3-0.5 mm. thick, the upper one on a peduncle 8-15 cm. long and
0.4-0.5 mm. thick; pistillate scales minute; staminate scales very inconspicuous, the
margins united basally; bract of terminal spikelet leaflike, 1-5 cm. long, far-surpassing
the spikelet, bracts of lower spikelets somewhat smaller; perigynia 3 to 6 per spikelet,
nearly round in transection or faintly triangular, with 2 prominent veins and none others,
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glabrous, ascending, about 5 mm. long and 1.5 mm. broad, the body obovoid, apically 
rounded, basally tapered, closely enveloping the achene; beak about 2 mm. long, sharply 
distinguished from the body, subulate-triangular, at the orifice oblique and entire; achenes 
triangular, apically blunt, jointed with tl1e style which is 3-branched and which withers 
in its entire length after anthesis. Rare ( if present at all) in extreme e. Tex., late spring?; 
Vt. and Ont. s. to Ga., Miss. and La.; said to occur also in Texas, but no material has 
been seen from the state. 

45. Carex leptalea Wahl. Perennial with creeping scaly rhizomes 0.5-1 mm. thick;
culms in tight tufts along the rhizome, 1-4 dm. long, 0.5-1 mm. thick, erect; sheath 
venters broadly hyaline, splitting lengthwise; blades narrower than their sheatlls, 0.5-1 
mm. broad, shorter than to occasionally equaling the culms; inflorescence a solitary an
drogynous spikelet 5-18 mm. long and 2-3 mm. thick; scales red-dotted, those of tlle
staminate flowers witll edges connate on lower part; bract absent; perigynia compressed
triangular in transection, almost flat ( flat in prepared specimens, appearing 2-edged),
oblong-elliptic, 3.9-5 mm. long, 1 to 10 per spikelet, appearing to be tristichous, the lower
ones maturing first and falling early in succession ( with their scales!), appressed-erect,
membranous, many-nerved, the upper part empty, basally spongy, substipitate, beakless,
apically rounded; achenes triangular with concave sides, apically truncate, jointed with
the flexuous style which all withers away after anthesis. Incl. var. Harperi (Fem.) Stone.
Frequent in sphagnum areas, e. and s.e. Tex. (Anderson, Angelina, Hardin, Jasper,
Nacogdoches, Newton, Shelby and Tyler cos.), Apr.-early June; e. temp. N.A. s. and w.
to n. Calif., Colo. and Tex.

46. Carex crus-corvi Kunze. Densely tufted perennial ( the internodes of the rhizomes
very short); culms 4-9 dm. long, 4-12 mm. thick basally, soft; sheaths soft, ventrally 
thin-papery and easily splitting, the orifice horizontal or shallowly U-shaped, not thick
ened; blades long, often surpassing the inflorescence; inflorescence a decompound panicle 
6-15 {-19) cm. long and 15-40 mm. thick, with 7 to 13 ascending or erect short branches
( the lower-middle branches ilie longest), each branch with 3 to 10 burlike sessile
androgynous bractless spikelets each with only a few perigynia; scales lanceolate, about
as long as or slightly exceeding the body; perigynial body triangular, largely plano
convex:, 2-3 mm. long, firm, brownish, basally inflated, discolored whitish, truncately
narrowed to the minute stipelike base, apically passing into the linear strongly bidentate
beak ( 3-4 mm. long); achene lenticular. In mud, frequent in e. Tex., infrequent in s.e.
and n.-cen. Tex., rare in the Plains Country (Wichita Co.), spring; Gulf States and n.
in cen. U.S. to 0., Mich., Minn. and Wisc.

41. Carex stipata Muhl. Densely tufted perennial, the intemodes of the rootstocks very
short; culms 3-10 dm. long, 3-7 (-12) mm. thick basally, rather soft, triangular above 
with concave sides; sheaths soft, ventrally not transversely wrinkled, easily splitting, orifice 
horizontal or slightly prolonged and rounded, not tl1ickened; upper blades usually about 
equaling tlle inflorescence; inflorescence a dense decompound panicle 3-10 cm. long and 
10-25 mm. thick, with several ascending branches ( the lower branches longer), each
branch with 2 to IO sessile subglobose essentially bractless androgynous spikelets each
with 8 to 15 perigynia; scales ovate, acuminate, about equaling the perigynia; perigynial
bodies piano-convex, ovate, furn, 2-3 mm. long, basally more or less discolored brownish
stramineous, firmer, abruptly narrowed to a minute stipe, apically passing into the linear
beak which is strongly bidentate and 2-3 mm. long; achene lenticular. Incl. var. maxima
Chapm., C. uberior (Mohr) Mack. Rare in mud, e. Tex. (Austin and Leon cos.), spring;
most of temp. N.A. ( except extreme s.w. U.S. and Mex.).

C. stipata and C. Muhlenbergii ( especially the form "C. Lunelliana") have apparently
hybridized in the past; some of the products have been called C. oklahomensis Mack. 
or C. stipata var. oklahomensis (Mack.) GI. These plants show intermediate characters; 
plants of this kind have been found in Gray County ( Panhandle, Plains Country). 
C. stipata itself is intermediate between C. Muhlenbergii and C. crus-corvi and may repre
sent merely selected populations derived from ancient hybridization.

48. Carex decomposita Muhl. Perennial, the branching fibrous blackish rhizomes with
intemodes several mm. to several cm. long; culms weakly arcuately ascending, soft, 5-15 
dm. long, 3-7 mm. thick, nearly terete; lower sheaths brownish or reddish-brown, 1-2 cm. 
long; sheath venters papery, tending to split at maturity, not at all wrinkled, orifice 
weakly rounded; upper leaves long, much-surpassing the inflorescences; inflorescence a 
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decompound panicle of 5 to 10 spiciform erect branches ( the lower branches longer than 
the upper ones), each branch bearing 5 to 20 short ovois:I sessile androgynous brownish 
essentially bractless spikelets each with 8 to 13 perigynia; scales narrower and shorter 
than the perigynia, perigynial bodies obovate, piano-convex, firm, 1-1.5 mm. long, 0.7-1 
mm. broad, sharp-edged laterally; beak abrupt, 0.3-0.5 mm. long, bidentate; achene
lenticular. Rare in wet areas, usually on rotten logs at lake-margins, n.e. Tex. ( Marion
and Wood cos.), spring; e. U.S. n. to N.Y. and Mich., w. to Mo. and Tex.

49. Carex: vulpinoidea Michx. Densely matted rhizomatous perennial; rhizomes 2-4
mm. thick, dark-brown or black, fibrous, intemodes only 1-2 mm. long; culms 35-70 (-90)
cm. long, 1.5-3.5 mm. thick, erect; sheaths tight, ventrally papery, strongly and closely
transversely wrinkled, a t  the orifice firm and rounded; leaf blades diverse, the lower ones
only 5-10 cm. long, the upper very long and equaling or surpassing the heads, tapered
to a setaceous tip; inflorescence interrupted-spiciform, 35-80 mm. long, 7-13 mm. thick,
of 10 to 15 short sessile androgynous spikelets ( each with 15 to 30 perigynia), all
except the lowermost bractless ( in var. platycarpa Hall) or with setaceous bracts 10-30
( -80) mm. long ( in var. vulpinoidea); scales papery, lanceolate, acute, about equaling or
usually a little shorter than their perigynia; perigynial bodies ovate to suborbicular, 2.5-
3 mm. long, 2-3 mm. broad, strongly compressed, mostly flat ventrally, very slightly con
vex dorsally, smooth or usually serrulate marginally, ventrally usually with a few veins
and often on both faces at maturity becoming brownish and firm-membranous; beak of
perigynium either abruptly differentiated from and only about a third as long as the body
(var. platycarpa) or less abmpt and about half as long to a� long as the body (var.
vulpinoidea), bidentate, serrulate or entire-margined; achene lenticular. C. triangularis
Boeck., C. annectans Bickn. The var. platycarpa Hall is frequent in mud in e. and s.e.
Tex., rare in n.-cen. Tex. ( Denton Co.); var. vulpinoidea is rare in the Plains Country
(Dallam and :lemphill cos.), spring (var. platycarpa) or summer (var. vulpinoidea); e.
temp. N.A. w. to the Rocky Mts.; also B.C., Wash. and Ore.

50. Carex Muhlenbergii Schkuhr. Rhizomatous perennial, the rhizomes blackish and
fibrous with extremely short internodes, the plants thus appearing tufted; culms 2-6 dm. 
long, mostly erect, 1.2-2.5 mm. thick basally; sheaths whitish or green-mottled, tight or 
loose, dorsally with or without transverse septate venation, ventrally smooth ( wrinkled 
in genetically contaminated plants), the orifice shallowly U-shaped; blades 3-5 mm. 
broad, long-tapered to a setaceous tip, the upper ones about equaling the inflorescence; 
inflorescences elongate-ovoid to ovoid-oblong or linear-oblong, 2-4 cm. long, 10-15 mm. 
thick, of 5 to 10 sessile androgynous spikelets ( each with 10 to 20 perigynia), the lower 
l to 8 spikes with ascending narrow bracts 1-3 cm. long ( or in the form known as C.

arkansana the bracts strongly elongated to 2 dm. long); scales acuminate, with strong
green midribs, often nearly equaling ( or the lower ones in each spike exceeding) the
perigynia; perigynia ascending, plano-convex, witl1 bodies 2.5-3 mm. long and broad,
often slightly discolored brownish at the very base, marginally �een ( usually strongly
contrasting with the membranous whitish or brown center), ventrally and dorsally smooth
or somewhat veiny, narrowed to a bidentate serrulate beak a tl1ird to half as long as the
body; achene lenticular. Incl. var. enervis Boott, var. australis Bailey and var. austrina
Small (a sur>erfluous and illegit. name), C. arkansana Bailey, C. austrina (Small) Mack.,
C. onusta Mack., C. Lunelliana Mack., C. plana Mack., C. vavida var. Lunelliana
(Mack.) Herm. Frequent in e., s.e. and n.-cen. Tex., rare in Edwards Plateau and e.
part of Plains Country, usually in sandy forested soil, spring; e. N.A., w. to Minn., Neb.,
Kan., Okla. and Tex.

C. Muhlenbergii grades freely into C. cephalop1wra and into the nexus of populations
here called C. vulpinoidea and C. stipata. 

51. Carex cephalophora Muhl. ( Sub-) rhizomatous perennial; rhizomes 2-10 cm. long,
much-branched, about 2 mm. thick, with very short internodes; culms 15-30 (-45) cm. 
long, 1-2 mm. thick, ascending; leaves 2 to 4 per culm, mostly basal; blades about 15 cm. 
long and 2 mm. broad, the sheaths ventrally smooth, rather tight-fitting, stramineous, the 
orifice broadly U-shaped; spikelets 5 to 10, each with about 10 perigynia, very short, 
sessile, androgynous, aggregated in a narrow more or less ovoid nearly or usually quite 
bractless head 10-15 (-17) mm. long and 4-9 mm. broad; scales inconspicuous, shorter 
than the perigynia; perigynia ascending, much-flattened, broadly ovate, the body 1.5-2.5 
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mm. long and 1-1.5 mm. broad, plano-convex, ventrally quite smooth and wjth raised
margins, basally not differentiated or else discoloring brown in the basal third to fourth
the length, firm-membranous, with inconspicuous only slightly tougher margins and with
a very short triangular beak less than half as long as the body; achene lenticular. Incl.
var. angustifolia Boott and some plants referred to C. "mesochorea" Mack., C. Leaven
worthii Dew. Frequent in usually moist sandy soil in e., s.e. and n.-cen. Tex., rare in
parts of "Edwards Plateau" ( Enchanted Rock), spring; e. N .A., w. to Mich., Ia., Mo.,
Okla. and Tex.

Intergrades freely with C. Muhlenbergii and to some extent with C. retrofiexa, and 
even rarely with the C. vulpinoidea-C. triangularis plexus; the description above applies 
to the essentially "pure" C. cephalophora. 

52. Carex retro0exa Muhl. Rhizomatous perennial; rhizomes blackish, fibrous, 1-2 mm.
thick, with extremely short internodes, the plants thus appearing tufted; culms erect, 12-
45 cm. long, slender, about 1 mm. thick, surpassing the leaves; sheath venters flat, the 
orifices nearly straight; blades 3-15 cm. long, 1-2 mm. broad, ascending, long-tapered to 
a setaceous tip; inflorescences oblong to linear-oblong or interrupted-spiciform, 10-35 mm. 
long, about 5 mm. thick, of 3 to 6 very short sessile androgynous spikelets ( each with 3 
to 10 perigynia), the lower of these spikes sometimes separated from the rest; bract]ess 
or often the bract at the lowest node developed, setaceous and 10-25 mm. long; perigynia 
spreading or at length some of them even slightly reflexed, with ovate to obovate bodies 
2-3 mm. long, plano-convex or very unequally biconvex, in the basal half strongly dis
colored white or brown and taking on a spongy-coriaceous texture, with several nerves
visible under a lens, in the distal half firm-membranous, green, passing abruptly or often
insensibly narrowed into a biclentate subu]ate beak a third as long as the body; achene
lenticular. C. texensis (Torr.) Bailey. Infrequent in sandy woodland, e., s.e. and n.-cen.
Tex., spring; e. U.S. w. to Ill., Mo., Okla. and Tex.

This species grades freely into C. cephalophora and C. Muhlenbergii. 
53. Carex ntlantica Bailey. Tufted perennial ( internodes of the branching rhizomes

less than 1 mm. long); culms 2-5 dm. long, about 1 ( -2) mm. thick; sheaths stramineous, 
tight, ventrally papery, tending to split, the orifice horizontal or shallowly U-shaped; 
inflorescence interrupted-spiciform, 3-5 cm. long, 5-8 mm. thick, of 3 or 4 subglobose 
bractless spikelets each with 8 to 20 perigynia ( rarely as many as 40) and separated by 
bare axis internodes 5-14 mm. long, the terminal spikelet attenuate basally ( in the 
staminate portion), gynecandrous, the rest usually wholly pistillate; scales slightly shorter 
than the pericynia; perigynial bodies spreading at maturity, 1.5-1.8 mm. long, broadly 
ovate to nearly orbicular, plano-convex, firm, marginally sharp but not winged, shiny, 
stramineous, with several strong nerves ventrally (use lens), abruptly narrowed to the 
beak which is linear, 0.7-0.9 mm. long and bidentate; achene lenticular. C. incomperla 
Bickn., C. Howei Mack. Infrequent or rare at edges of clear acid streams in e. and s.e. 
Tex. ( Hardin, Nacogdoches, Newton and Tyler cos.), spring; e. N.A., w. to Mich., Ind., 
Tenn. and Tex. 

54. Cnrex hyalina Boott. Rhizomes 2-3.5 mm. thick, branching, black-fibrous, with
internodes 0.5-1 mm. long; culms 25-60 cm. long, about 1 mm. thick, erect, sharply 
triangular; sheath venters pale-hyaline; blades 1-2 mm. broad, shorter than ( or the 
uppermost equaling) the culms; inflorescence 15-35 mm. long, 8-11 mm. thick, of 2 to 4 
noticeably separated sessile ascending gynecandrous subglobose ( burlike) to prolate 
basaJly abruptly attenuate heads 8-12 mm. long and 8-11 mm. broad; scales much shorter 
than their perigynia; perigynia 15 to 30 per spikelet, divaricate, 5.5-6.5 mm. long ( includ
ing the beak), 2.5-3.2 mm. broad, widest well below the middle, the body (poorly 
differentiated) broadly ovate, widest near the middle, at  anthesis pale-greenish-strami
neous, membranous and distended only over the achene, at maturity very firm, unequally 
biconvex centrally and with the margins and wings strongly curved toward the ventral 
surface, stramineous with a brownish submarginal zone, strongly veined ventrally, with 
transverse wrinkles between the veins and in the margins and wings; beak poorly differ
entiated, elongate-triangular, 1.5-2 mm. long, green turning brownish; achene lenticular. 
Infrequent to rare in mud in e. Tex. (Cass, Houston and Walker cos.), very rare in n.-cen. 
Tex. ( Dallas Co.), Apr.-May; Ark., Okla. and Tex. 
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55. Carex Brittoniana Bailey. Tufted perennial; rhizomes 2-4 mm. thick, black-fibrous,
with internodes about 1 mm. long, branching; culms 35-75 ( -90) cm. long, 2-2.5 ( -3) 
mm. thick, erect, sharply triangular; sheath venters stramineous-hyaline; blades 2.5-5
mm. broad, fiat, shorter than the culms; inflorescence 25-50 mm. long, 10-25 mm. broad,
of 2 to 5 clumped or slightly separated ascending nearly globose to ovoid burlike basally
strongly attenuate gynecandrous sessile spikelets 11-16 mm. long; bracts essentially
absent; perigynia ( 30 to) 40 to 50 ( to 65) per bur, ( 5.5-) 6-8 ( -8.5) mm. long ( includ
ing the beak), (3.7-) 4-5.5 (-6) mm. broad (including the wings), at maturity divaricate,
the body very broadly ovate to very broadly elliptic to nearly orbicular, occasionally
broader than long, basally broadly rounded to slightly cordate, at anthesis thin-mem
branous, pale-greenish-stramineous, distended only over the achene, at maturity firm to
subcoriaceous, plano-convex centrally, stramineous with a submarginal brown zone,
ventrally nearly veinless; beak 2.5-3 (-3.5) mm. long, strongly differentiated, at anthesis
green, at maturity brown, bidentate; achene lenticular. Frequent in moist areas in Rio
Grande Plains, s.e. and n.-cen. Tex., infrequent in Edwards Plateau, Plains Country and
e. Tex., Mar.-May; also Okla. Purported also to occur in Lee Co., Fla.

Poorly developed ( especially drought-affected) specimens often resemble C. hyalina
because of the few developed perigynia with long beaks. 

56. Carcx reniformis (Bailey) Small. Tufted perennial; culms 2-7 dm. long, 1-2 mm.
thick, sharply triangular; sheath venters stamineous-hyaline; lower blades very short, 
upper ones 1.5-4 mm. broad, shorter than the culms; inflorescence ( 1.5-) 3-4.5 ( -5) cm. 
long, 7-10 mm. thick, of 3 to 7 more or less strongly separate gynecandrous erect sub
g1obose apically rounded basally abruptly attenuate spike1ets 6-10 (-13) mm. long and 
5-8 ( -9) mm. broad; bracts essentially absent; scales half to two thirds as long as their
perigynia; perigynia 25 to 40 per spikelet, erect, ( 3.3-) 3.8-5 ( -5.5) mm. long ( including
the beak), ( 2.3-) 2.6-3.5 ( -4.5) mm. broad, broadest near or below the middle, the
bodies nearly orbicular to broadly oblong to obovate, winged, at anthesis extremely thin,
distended only over the achene, membranous but at maturity firm to subcoriaceous,
nearly plano-convex or concavo-convex, stramineous or with brownish submarginal
staining, ventrally shiny and essentially veinless; beak well-differentiated from body,
green turning pale-brownish, 1-1.7 mm. long, bidentate; achene lenticular. C. brevior
(Dew.) Mack. Frequent in s.e., e., and n.-cen. Tex., in mud, occasionally in woodlands,
usually in open places, Apr.-May; e. N.A. w. to B.C., Wash., Ore., Colo., N.M. and Tex.;
typical form in s.e. U.S.; C. brevior form elsewhere.

The form known as C. brevior is the common one in Texas, having on the average (at 
maturity) subcoriaceous perigynia with bodies longer than broad; the typical form 
occurs in east and southeast Texas and has merely firm perigynia with bodies almost as 
broad as long, but there is no means of discerning two different species in this group of 
populations. A report of the occurrence w Texas of C. Bicknellii Britt. has been found 
to be based on a specimen of C. reniformls.

57. Carex a1ata Torr. Tufted perennial rather like C. Longii but the inflorescence
perhaps on the average with the spikelets a little more separated from each other; 
perigynia (3.7-) 4-5 mm. long, 3.1-3.5 mm. broad, thus averaging longer and propor
tionately broader than in C. Lonl!,i� and with the ventral veins slightly less conspicuous. 
Rare in mud, e. Tex. ( Anderson Co.), Apr.; otherwise attributed to Coastal States, Mass. 
to Fla. and Ind., Mich. and O. 

The plant referred here probably represents an isolated product of ancient hybridiza
tion of the C. tribuloides-C. Longii plexus with plants here called C. reniformis; that it 
sl10uld be dignified with a botanical name is questionable and the application of the 
name C. alata is even more doubtful. 

58. Care,c albolutescens Schwein. Tufted perennial; culms 25-75 cm. long, 1-2 mm.
thick, sharply triangular, erect; sheath venters broadly stramineous-hyaline; blades 1.5-3 
mm. broad, shorter than the culms, in most specimens rather stifBy ascending, the lower
ones extremely short; i..florescence interrupted-spiciform to moniliform-spiciform, 25-45
mm. long, 6-10 mm. thick, of 3 to 10 sessile basally attenuate ovoid apically rounded
ascending gynecanclrous spikelets 6-11 mm. long and 5-6 mm. thick; bracts absent;
scales shorter than the perigynia; perigynia 30 to 50 per spikelet, 2.8-3.2 ( -3.5) mm.
long, 1.6-2.2 mm. broad, widest below the middle, the body broadly obovate, widest
above the middle, at anthesis stramineous, very thin and distended only over the achene,
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winged, at maturity stramineous and firmer, somewhat piano-convex, ventrally nearly 
veinless; beak 0.6-1 mm. long, flat, bidentate, serrulate, at anthesis green, at maturity 
brownish, contrasting with the body; achene lenticular. Infrequent or rare in moist sand 
in e. (Polk Co.) and s.e. (Jefferson Co.) Tex., Apr.; otherwise said to occur in Coastal 
States, N.S. to Fla.; also Mich., Ill., Ind., Mo., Tenn. and La. 

The group of plants now passing under this name combines characters of the C. brevior 
form of C. reniformis and of C. festucacea Schkuhr (including C. normalis Mack.), 
which has been found in Okla. and La. and should eventually be found in Texas; C. 
festucacea is separated from C. albolutescens usually by the closer clustering of the 
spikelets, greener, veinier sheath venters ( as in C. tribuloides and C. Langii), usually 
broadly ovate or broadly ellipsoid perigynial bodies ( broadest below the middle), with 
somewhat veinier venters and weaker color-contrast of the body and beak. 

59. Carex Longii Mack. Tufted perennial, the rootstocks with very short intemodes;
culms sharply triangular, 3-8 dm. long, erect, 1.5-2 mm. thick; sheaths short, the venters 
mostly green and veiny except for the immediate vicinity of the orifice; blades 1.5-4 mm. 
broad, shorter than the culms, at least the lower ones often relatively stiff and diverging 
slightly from the stem; inflorescence moniliform-spicate, 3-5 cm. long, 12-15 mm. thick, 
of 5 to 10 sessile basally abruptly attenuate narrowly ovoid ascending gynecandrous 
spikelets 7-11 mm. long and 5-8 mm. thick; bracts absent except occasionally a small 
setaceous one at the base of the lowest spikelet; scales shorter and narrower than their 
perigynia; perigynia 55 to 80 per spikelet, winged, when immature silvery-green, scalelike 
and subappressed, at maturity brownish and piano-convex, very firm, with tip erect, 
ventrally veiny, (3-) 3.5--4.2 (--4.5) mm. long, 1.7-2.5 mm. broad (including the wings), 
broadest near the middle ( meaning in the upper half of the "body"), the broadly tri
angular "beak" about 1 mm. long and scarcely differentiable from the "body"; achene 
lenticular. Infrequent in mud and shallow water in e. and s.e. Tex., Apr.-early June; 
Coastal States, Mass. to Tex., Ind., Mich.; Mex.; Berm.; also reported in Venez. 

Exceedingly like C. tribuloides except for perigynial shape. Plants intermediate between 
C. Longii and C. reniformis occur, probably indicating hybridization. Plants referred
here to C. alata combine some of the characters of both species. The report of the
occurrence in Texas of C. molesta Mack. is probably based on such a hybrid product.

60. Carex tribuloides Wahl. Tufted perennial; cuhns 3-8 dm. long, 1-2 mm. thick,
basally slightly arcuate-ascending, mostly ascending, apically strongly angled; sheaths 
short, the venters mostly veiny except for the hyaline area near the orifice; blades {1-) 
2.5-5 mm. broad, shorter than the culms and at least the lower ones often relatively stiff 
and diverging from the cuhn at an angle of 10-30° ( -50°); inflorescence elongate, 
capitate or shortly subspicate, 25-50 mm. long, 9-15 mm. thick, of 5 to 15 closely set 
sessile burlike obovoid to oblong ascending gynecandrous spikelets 7-10 mm. long and 
3-5 mm. thick; bracts absent except occasionally a small setaceous one at the base of 
the lowest spikelet; scales half to two thirds as long as their perigynia; perigynia 50 to 
80 per spikelet, much-flattened and scalelike, distended only over the achene, winged, 
3.5-5.2 mm. long ( including the bidentate beak which is about 1 mm. long), 1-1.5 mm. 
broad including the wings ( broadest near the middle, i.e., in the upper half of the 
"body"), stramineous-brown, ventrally veiny, stifHy ascending and apically not appressed 
nor incurved; achene lenticular. Rare in wet sand, s.e. Tex. (Jefferson and Montgomery 
cos.), May; e. temp. N.A. w. to Minn., Mo., Okla. and Tex. 

61. Carex praegracilis W. Boott. Perennial; rhizomes 2--4 mm. thick, blackish, fibrous,
creeping ( but with intemodes only 1 mm. long); cuhns rising at close intervals, 12-30 
cm. long, 1-3 mm. thick, leafy; blades mostly folded, long-tapered to a fine point, the
uppermost ones usually slightly exceeding the inflorescence; inflorescence 15-45 mm. long,
6-10 mm. thick, of about 6 to 15 short glomerifonn androgynous spikelets, the lower 1 or
2 spikelets usually weakly separated from the rest; scales hyaline marginally, acuminate,
longer than the perigynia; perigynia ( about 10 per spikelet) piano-convex, ascending,
thin-coriaceous when mature and with sharp coriaceous margins, the body obovate or
ovate, 3--4 mm. long, 1.5-2 mm. broad, tapering into a serrulate beak half the length of
the body or more; achene lenticular. Infrequent in moist canyons of basaltic mts. at elev,
of 4,000-8,000 ft. in the Trans-Pecos ( Chisos and Davis mts. ), spring-early summer;
temp. w. N.A., in mts. s. to Mexico City.
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Palmae (Palm Family) 

p ALM F AMIT. y 

Trees, shrubs or perennial vines, endogenous in growth; leaves persistent and often 
shedding after withering and natural breaking of the petioles, in some detaching cleanly 
from sheathing base of the petiole and leaving rings on the trunk; leaf blades firm and 
durable, sometimes entire but mostly pinnate or palmate, the ultimate divisions with 
strong midrib and lesser parallel lateral veins; inflorescence or spadix various, ordinarily a 
long oranching structure issuing from axils of present or of fallen leaves, each branch 
subtended by a bract or nodifrond or in some cases enclosed in a woody spathelike 
structure or cymba; flowers paleaceous and very small in proportion to size of plant, 
perfect or unisexual, usually 3-merous or multiples thereof; calyx 3-parted or tridentate, 
sometimes subtended by involucral bracts; corolla polypetalous or gamopetalous: stamens 
3, 6 or multiples thereof; pistils 1 to 3 in most species, ripening into a drupelike or 
fleshy fruit of many sizes and shapes, the exterior pulp sometimes edible, commonly 
with only 1 seed coming to maturity; seed a hard body often inseparably attached'' to 
carpellary parts; albumen sometimes partly liquid at maturity but commonly firm and 
hard and either continuous and plain in structure or ruminate by intrusion of lateral walls, 
placement of the embryo from basal to apical. 

The genera and species are many, the latter in the thousands and often limited in 
distribution; mostly in tropical regions, with only one genus in Texas. Plants of most 
palms are highly ornamental, and several species are cultivated in the warmer areas of 
southern Texas, especially in the Rio Grande Valley. Among these are species of 
Phoenix, Sabal and W ashingtonia. 

1. SABAL A.DANS.

Plant spineless, either acaulescent or caulescent, sometimes tall heavy trees; base of 
bole oblique, at first knoblike and rounded, sometimes not rising above the surface; 
petiole either ending at or near the base of the blade and the blade palmate or extending 
through the blade as a strong downwardly curved midrib and the blade costapalmate, 
segments in either case many, the hastula usually prominent; spadices or flower clusters 
intrafoliar, with many narrow acuminate nodifronds from which the separate flower 
clusters issue; flowers perfect, stamens 6; ovary solitary, superior; carpels 3, with the 
united styles forming a single central pistil, stigma usually not divided; fruit a berrylike 
or drupelike small body, exterior moderately fleshy, globular to oblate or pyriform; seed 
commonly flattened endwise, very hard, regular, the micropyle lateral, albumen plane 
or homogeneous. 

A small genus of about 25 species confined to the Western Hemisphere. 
1. Hastula short and obtuse, usually less than 5 cm. long; leaf blade palmate, split or

divided nearly to middle; plant commonly acaulescent, only now and then with a 
short visible or an emerged trunk •..........•.... 1. S. minor. 

1. Hastula elongated and acute, 10 cm. or more long; leaf blade costapalmate, down-
wardly curved; a tree .•..•..................•.. 2. S. texana. 

I. Sahni minor (Jacq.) Pers. BusH PALMETI'O, DWARF PALMETTO. Usually acaulescent,
only occasionally developing an abbreviated stem that might become 6 m. tall; leaf blade 
bluish, not glaucous, stiff in appearance, to 15 dm. wide, divided to about two-thirds its 
length into numerous segments; petiole extending on lower side of blade as a midrib; 
fruits black, globular or oblate, dull or shining, 8-13 mm. in diameter. Sabal louisiana 
(Darby) Bombard. In lowlands, swamps, river terraces and floodplains in e. Tex., w. to the 
Edwards Plateau and s. to Aransas Co.; from n.e. N.C., s. to s. Fla., w. to s.w. 
Ark. and Tex. 

According to Bailey, the conspicuously caulescent plants, such as those found in 
Brazoria County, represent the optimum emergence of this species. Other than size, there 
seems to be no botanical difference between the dwarf acaulescent plants and those that 

1
• Adapted from L. H. Bailey in C. L. Lundell, Flora of Texas III: 197-199. 1944.
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develop a prominent trunk. The arborescent plants have been given the name S. louislana. 
2. Sabal texana (Cook) Becc. TEXAN PALME'IT0, mo GRANDE PALMETI0, PAL'!'.!A DE

MicHARos. Usually tall stout trees to 16 m., with a trunk to 8 chn. in diameter; leaf blade 
green, to 1 m. wide or more, the segments many; petiole stout, equaling or exceeding 
the blade in length; fruits dull-black, 18-22 mm. in diameter. S. mexicana sensu Small, 
not Mart., S. exul (Cook) Bailey. On flatlands along the Rio Grande in Cameron 
Co. and across the river in adj. Tam.; introd. at Victoria, Tex., but apparently not yet 
spontaneous. 

The ''saw palmetto," Serenoa repens ( Bartr.) Small [S. serrulata ( Michx.) Hook.J, 
has been reported from Texas, but it is not known to be native west of southeastern 
Louisiana. It has , however, been introduced as an ornamental at Brownsville. It may be 
superficially distinguished by its armed petioles with short, recurved spines along their 
edges and the palmately veined flabellate leaves without even the rudiment of a midrib. 

A yet unidentified young plant of Phoenix ( uot P. canariensis Chab., fide H. E. Moore, 
Jr.) has been found growing naturally in a wooded-thickety ravine along Arroyo Colorado, 
4 miles east of Harlingen. This plant could represent a naturalized species of palm in 
the Rio Grande Valley. 

FAM. 29. ARACEAE Juss. ARUM FAMILY 

Perennial herbs from corms, rhizomes or thick roots, with soft succulent stems and 
leaves, usually with slender raphides and frequently with acrid or pungent juices; the 
veiny leaves simple or compound; flowers unisexual or perfect, crowded on a spadix which 
is usually subtended by a foliaceous or colored spathe; perianth none or composed of 
4 to 6 similar hypogynous segments; stamens usually 4 to 6, hypogynous, opposite the 
perianth segments when these are present; ovary superior; fruit usually a berry, inde
hiscent or rupturing irregularly; seeds with fleshy albumen or none. 

A large family, chiefly tropical, of about 115 genera and 2,000 species. 
1. Plants floating on water; pistillate flowers solitary at base of inflorescence ........ . 

• . . . • . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . . . . . . . . 5. Pistia, p. 343. 
1. Plants rooted in soil; pistillate or perfect flowers several to many ( 2)
2 ( I). Spathe well-developed, fleshy or petaloid ( 3)
2. Spathe obscure or like the foliage leaves; flowers perfect, with perianths of 6 seg

ments (4) 
3(2). Flowers covering only the base of the spadix; leaves compound ............. . 

• . • • • • • . • . . . • • • . . . . • . • • • • . . . • • • . • • . • . . • • . • . . . 1. Arisaema, p. 341. 
3. Flowers almost completely covering the spadix; leaves simple ........•.......... 

• • . • • . . . . • . . . . . . • . . . . . . . . . . . . . . . . . • . . . . . . . . . . 2. Peltandra, p. 342. 
4( 2). Spadix naked, terminating the terete scape; leaf blades oblong .............. . 

. . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . 3. Orontium, p. 343. 
4. Spadix much-overtopped by the swordlike spathe that resembles the foliage leaves;

leaf blades linear and more or less ensiform ........ 4. Acorus, p. 343. 

1. ARISAEMA MART. INDIAN-TURNIP 

Low perennial monoecious herbs; the tuberous rhizome, tuber or corm sending up a 
simple scape sheathed with the petioles of the veiny leaves, with several sheaths sur
rounding base of plant; spathe convolute below and mostly expanded and arched over the 
spadix; flowers unisexual; perianth none; staminate '{lowers above the pistillate on the 
spadix, composed of a cluster of almost sessile 2- to 4-celled anthers that open by terminal 
slits or pores; pistillate -flowers consisting of a l�celled ovary that contains as many as 
6 erect orthotropous ovules and a broad stigma; fruit a 1- to few-seeded globose 
scarlet berry. 

About 150 species in America, Asia and Africa. 



342 Araceae (An,m Family) 

1. Primary leaf pedately divided into 5 to 15 very unequal leaflets; the oblong summit
of the spathe with inrolled margins; spadix slender, tapering, long-exserted; fruiting 
head conical ...•..•..•.......... ....••.•.•.••. 1. A. Dracontium.

1. Primary leaf palmately divided into 3 or 5 segments; the ovate to lanceolate arching
hood or spathe flat; spadix cylindric-tapering to clavate, included; fruiting head 
ovoid or subglobose (2 ) 

2 ( 1 ). Primary leaf with 5 segments, the lateral segments sometimes partly united; spathes 
green or yellowish-green; hood broadly ovate, abruptly pointed, 3-5 cm. wide; 
spadix cylindric-tapering, curved .............•.. 3. A. quinatum.

2. Primary leaf with 3 segments, the lateral segments rarely bilobed; spathe typically
suffused or striped with purple or red-brown; hood narrowly ovate to lanceolate, 
acute-acuminate, 2-3 cm. wide; spadix cylindric to somewhat clavate, straight .. 
. . . . . • . . . . . . . . • • . . . . • . . . . . . • . . . . • • . . • . • . . . • • . 2. A. triphyllum.

1. Arisaema Dracontium (L.) Schott. GREEN DRAGON, DRAGON-ROOT. Leaf usually
solitary, with a petiole to 5 chn. long at anthesis; leaflets sometimes confluent at base, 
elliptic to oblanceolate, acuminate, the central one to 2 dm. long, the outer ones suc
cessively smaller, with veins similar to those of A. triphyllum; peduncle to 25 cm. long; 
spathe thin, about 6 cm. long, light green; spadix with long tapering tip to 15 cm. long 
or more; berries about 1 cm. in diameter. Muricauda Dracontium ( L.) Small. Rich 
woodlands and alluvial soils in woods and thickets in e. and s.e. Tex., w. onto the 
Edwards Plateau, May-June; Fla., w. to Tex., n. to N.H., Vt. and s.w. Que., s. Ont., 
Mich. and Wisc. 

2. Arisaema triphyllum (L.) Schott. JACK-IN-THE-PULPIT, INDIAN-TURNIP. Leaves
mostly 2, with petioles to 4 dm. long at anthesis; leaflets 3, elliptic to rhombic-ovate, 
acute to acuminate, the lateral ones asymmetrical, with veins parallel from midrib to 
margin; peduncle to 2 chn. long; spathe suffused or striped with purple or red-brown; 
hood 2-3 cm. wide; spadix straight; berries about 1 cm. in diameter. Wet woods, swamps 
and boggy areas in e. and s.e. Tex., May-June; from Ga., w. to Tex., n. to s.e. N.Y., 
Conn. and s.e. Mass. 

Several segregates have been proposed in this species, which are probably found in our 
area. The most significant are var. pusillum Peck with lateral leaflets almost symmetrical 
and with the expanded limb of the spathe 1.5-3 cm. wide and usually all brown or red 
within; var. Stewardsonii (Britt.) Stevens with the inrolled tubular hall of the spathe 
sharply and deeply corrugated. 

3. Arisaema quinatum ( Nutt.) Schott. Leaves mostly 1, with petioles to about 3 dm.
long at anthesis; leaf segments 5, broadly ovate-elliptic to suborbicular-oval, tapering at 
the somewhat oblique base, abruptly acuminate at apex, glaucous beneath, to about 16 cm. 
long and IO cm. wide, tl1e lower 2 conspicuously the smallest; peduncle to 2 dm. long; 
spathe green or yeUowish-green, the tube 5-6 cm. long; hood broadly ovate and abruptly 
acuminate, about as long as the tube and 3-6 cm. wide; spadix noticeably broadened 
near base, tapered to apex, curved; fruit 6-7 mm. thick. Moist wooded slopes in e. Tex., 
Apr.-May; from Tex. e. to Ga. and n. to Tenn. and N.C. 

2. PELTANDRA RAF. Almow-ARUM 

An American genus of several species. 
1. Peltandra virginica ( L.) Kunth. TUCKAHOE. Plants monoecious, from thick fibrous

or subtuberous roots, consisting of palmately 3-nerved and pinnately veined leaves 
produced at base along with one or more simple scapes; petiole to about 4 dm. long; 
leaf blade oblong to broadly triangular, with more or less divergent well-developed basal 
lobes narrowed to the tip, to 2 dm. long and 15 cm. wide, the basal lobes to 75 mm. 
wide, shorter than width of blade; scape to 35 cm. tall, in anthesis about equaling the 
leaves; spathe green with pale or whitish margins, somewhat leathery, to 1 dm. long; 
flowers unisexual, thickly covering the slender and tapering spadix throughout ( or only 
its apex naked ); perianth none; anther masses sessile, naked, covering the upper part of 
the spadix, each of 4 to 6 pairs of cells embedded in the margin of a thick and shield
shaped connective, opening by terminal pores; ovaries at the base of the spadix, each 
surrounded by several distinct scalelike staminodia, !-celled; berry in an ovoid fleshy 
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head, green or light-brown, to about 1 cm. long when dried. P. Tharpii Barkl. Swamps, 
moist woodlands, bogs, along streams and about bodies of water in e. Tex., Apr.-May; 
from Fla., w. to Tex., n. to s. Me., N.H., Vt., s.w. Que., n. N.Y. and s. Ont. 

A number of varietal segregates have been proposed based mainly on the shape and 
size of the leaf blades. 

3. ORONTIUM L. GOLDEN Cum 

A monotypic genus of eastern North America. 
I. Orontium aquaticum L. Plants aquatic, with a deep stout rhizome and basal Jong

petioled entire leaves; petioles to 2 dm. long; leaf blade with veins parallel from base to 
apex, to 2 dm. long, about a third as wide; scape to 4 dm. long; spathe incomplete and 
distant, merely a leaf sheath investing the lower part of the slender scape and bearing a 
small and imperfect bractlike blade; spadix 2-5 cm. long; flowers perfect, the lower ones 
with 6 concave sepals and 6 stamens, the uppermost flowers with 4; filaments wide and 
thin; anthers 2-celled, opening obllquely lengthwise; ovary 1-celled, with an anatropous 
ovule; fruit a blue-green or brownish utricle. Sandy, muddy and peaty shores and shallow 
water in e. (?) Tex., Apr.-June; from Fla. w. to La. (Cameron Parish) and probably 
Tex., n. to Mass., cen. N.Y., W.Va. and Ky. 

This species has not yet been found in Texas, but since it occurs in Cameron Parish, La. 
adjacent to Jefferson and Orange counties, Texas, there is a good possibility that it 
occurs in marshes along the Sabine River in Texas. A specimen of Lysichiton americanum 
Hult. & St. John in the University of Texas herbarium bears the label "Gregg Co., March 
20, 1943, Mrs. C. L. York." This typically far northern species, which was probably 
under cultivation at this Texas locality, resembles 0. aquaticum but differs from it 
superficially by the more slender peduncle that is distinctly demarcated from the spadix. 

4. ACORUS L. SWEETFLAG. CALAMUS 

A genus of 2 species in the Northern Hemisphere. 
I. Acorns Calamus L. Aromatic plants with thick creeping rhizome and ensiform leaves

crowded at the base, erect, linear and more or less ensiform, to 2 mm. long and 25 mm. 
wide; scape resembling the leaves; spadix cylindrical, diverging laterally from a tall 
3-angled scape, the upper and more foliaceous prolongation of the scape may be con
sidered as a kind of open spathe, covered with yellowish-brown perfect flowers, to 1 dm.
long and 1 cm. thick at anthesis, to as much as 2 cm. thick at maturity; perianth of 6
short concave segments; stamens 6, the linear filaments thin and flat, with I-celled
anthers reniform and opening transversely; ovary 2- or 3-celled; fruit obpyramidal about
4 mm. long. Wet places and borders of quiet water in n.-cen. and n.e. ( Marion Co.) Tex.,
May-Aug.; from P.E.I., s. to Fla., w. to Mont., Ore. and Tex.; early introd. from Eur.
and naturalized.

5. PISTIA L. W ATER-LEITUCE. WATER-BONNET 

A monotypic genus in southern United States and Latin America. 
1. Pistia Stratiotes L. Plants monoecious, floating herbs; leaves clustered on very short

branches at the nodes of the rootstock; leaf blades entire, cuneate to obovate-cuneate, to 
about 25 cm. long, strongly ribbed, dilated upward; spadix adnate to the axillary spathe; 
spathe about 15 mm. long, pubescent, the upper part ovate; flowers unisexual, the pistillate 
solitary and the staminate above the pistillate; perianth none. Streams, lakes and ponds in 
s. and s.w. Tex., spring; from Fla., w. along the coast to Tex., th_rough Latin Am. to S.A.

FAM. 30. LEMNACEAE s. F. GRAY20 DUCKWEED F AMil,Y 

Minute green aquatic herbs floating on or below surface of water, often forming a 
solid cover over the surface, occasionally in wet seepage places, much-reduced and 

• Ref.: E. H. Daubs, A Monograph of Lemnaceae. Urbana, 1965.
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simplified in structure, stemless, rootless or with few nonfunctional roots, vascular tissue 
lacking in many of the species, reproducing chiefly by budding from a single basal pouch 
or 2 lateral pouches, many successive generations sometimes remaining attached by short 
stipes; Bowers from a saclike spathe in a pouch at the basal margin of the frond or 
breaking through the surface to one side of the spathe, consisting either of a single 
stamen or a single pistil, often 2 staminate flowers and 1 pistillate flower to a spathe; 
fruit a 1- or 2-seeded utricle; seed large, smooth or ribbed. 

A family consisting of 4 well-defined genera and including about 40 species. 
1. Thallus with 1 or more roots and 2 lateral reproductive pouches; inflorescence of 2

staminate and 1 pistillate flowers surrounded by a membranaceous spathe ( 2) 
1. Thallus rootless, each with a single basal reproductive pouch ; inflorescence of 1

staminate and 1 pistillate flowers with a spathe ( 3) 
2(1}. Roots usually 2 or more on each thallus; mature thallus usually conspicuously 5-

to 18-nerved, the ventral surface usually reddish-purple ..............•.....• 
•• • • • . • • • . • • • • . • . • . • . . • . • • . . • . . • • . . . . • • • . . • . . 1. Spirodela, p. 344. 

2. Roots solitary on each thallus; mature thallus 1- to 3-nerved, the ventral surface
typically green or rarely streaked or tinged with brown ....................• 
• . . . . . • . . . . . • . • . . • . . . . . • . . . . . . . . • . . . . . . . . . . . . 2. Lemna, p. 345. 

3 ( I ) . Thallus globose to ellipsoid, more or less obviously 3-dimensional, usually only 
mother- and daughter-thalluses connected; stipe attachment within the repro-
ductive pouch ................................ 3. W olffia, p. 346. 

3. Thallus fiat, thin, lingulate, usually falcate, appearing 2-dimensional, solitary or
united in stellate colonies; stipe attachment on one side of the reproductive pouch 
............................................. 4. Wolffiella, p. 347. 

1. SPffiODELA SCHI..Em. DuCK-:MEAT 

Thallus floating, solitary or usually in clusters of 2 to 5 or more, orbicular to obovate 
or elliptic-reniform, with 2 to numerous roots fascicled on ventral sudace, palmately 
nerved; reproductive pouches 2, one on either side of the basal end; inflorescence arising 
from a pouch that consists of a saclike spathe enclosing 1 pistillate and 2 or 3 staminate 
flowers; ovary somewhat winged on the shoulders, 1- to 4-ovuled; fruit a utricle, slightly 
winged; seed longitudinally ribbed and transversely striate or smooth with a spongy 
outer layer. 

About 6 species, cosmopolitan. 
I. Roots 4 to several; thallus orbicular-obovate, 3-10 mm. long, almost as wide as long,

conspicuously several-nerved with the nerves radiating from the stipe base ..... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I. S. polyrhiza.

1. Roots 2 to 5; thallus oblong-obovate to somewhat elliptic-reniform, 2.5- 5 mm. long,
not conspicuously nerved .................•..... 2. S. oligorhiza. 

1. Spirodela polyrhiza ( L.) Schleid. Thallus with 4 to 12 fascicled roots, conspicuously
orbicular-obovate, 3-10 mm. long, almost as broad as long, dark-glossy-green above, 
usually reddish-purple beneath, with 5 to 11 conspicuous radiating nerves that create a 
peltate appearance, the stipe marginal or submarginal and the reproductive pouches on 
either side; roots provided with a single vascular strand and a long pointed rootcap; form
ing turions at all season but abundantly so in the fall. In ponds, lakes, bayous and 
sluggish streams throughout Tex.; cosmopolitan but apparently lacking in S.A. 

This. is the largest of the sudace-floating duckweeds. It is often present as scattered, 
large thalluses in masses of Lemna, Wolffiella and Azolla, and occasionally in almost 
pure stands. The plants winter by producing buds that are dense and sink to the 
bottom of the pond. 

2. Spirodela oligorhiza (Kurtz} Hegelm. Thallus with 2 to 5 roots, oblong-obovate
to somewhat elliptic-reniform, 2.5-5 mm. long, 1.5-3 mm. broad, obscurely 3- to 5-nerved, 
closely resembling in size and shape some species of Lemna; dorsal surface yellow-green, 
Bat to convex; ventral surface convex, frequently somewhat inflated, commonly red
purple-pigmented. On lakes and ponds, rare in e. Tex.; in the Far East, S. Pac. and U.S. 
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2. LEMNA L. DucKWEED. DuCK-MEAT 

Diminutive free-floating aquatics or growing on wet surfaces; thallus solitary or in 
groups of 2 or more, with 1 to 3 nerves and a single root without vascular tissue, bearing 
on either side a meristematic pouch in which are vegetative and flower buds; vegetative 
buds usually disarticulate to form independent plants ( in L. trisulca often remaining 
attached) ; flowers unisexual, produced in a membranous spathe; staminate flowers usually 
2 to a spathe, each flower consisting of a single stamen; pistillate flowers usually 1 to a 
spathe and having a single pistil ; ovary 1- to 3-ovuled; seeds usually early-ribbed and 
containing a distinct operculum. 

About 1 5  species, mostly world-wide in distribution. 
1. Thallus elliptic to lanceolate, commonly dilated below middle, usually submersed,

long-stipitate, frequently with many remaining attached to form long chains, 
commonly denticulate near and at apex .........•. 1. L. trisulca.

1. Thallus obovate to oblong, usually floating, short-stipitate or sessile, characteristically
2 to 5 attached, entire ( 2) 

2( 1 ). Dorsal surface flat, smoot'h, with no prominent protuberances, nerveless or very 
obscurely I-nerved ( 3) 

2. Dorsal surface with more or less prominent protuberances, indistinctly to prominently
3-nerved ( 4)

3 ( 2). Thalluses often 8 to 10 attached, obliquely oblong, thin and flat, without pa pules, 
the surface texture uniform throughout ........... 2. L. valdiviana.

3. Thalluses seldom more than 2 remaining attached, oval, symmetrical, thick, with a
low median ridge bearing 2 or more papules, usually with a thin margin ....•..• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. L. mininuz.

4 ( 2). Root sheath with definite wings or appendages ( 5) 
4. Root sheath without wings or appendages ( 6) 
5(4). Thallus distinctly 3-nerved, flat, thin ........... .4. L. trinervis.
5. Thallus usually not prominently nerved, generally biconvex, the apical papilla

prominent •.................................. 5. L. perpu.silla.

6( 4). Ventral surface of thallus flat or slightly convex but not inflated; dorsal surface of 
thallus dark-green, the air spaces not prominent; fruits broad but not winged at 
the shoulders; seed 1 ...•...................... 6. L. minor.

6. Ventral surface of thallus noticeably convex, u�ually inflated; dorsal surface of thallus
mottled yellow-green, the air spaces prominent; both surfaces of thalJus showing 
red-purple coloring; fruits winged at the shoulders ; seeds usually 2 •........•. 
. . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. L. gibba. 

1. Lemna trisulca L. IVY DUCKWEED. Often forming dense masses, usually floating just
beneath the surface except when flowerin�, mother- and daughter-t'halluses often re
maining attached for several generations by long, attenuate stipes ; thallus 5-1 5 mm. 
long, 2.5-5 mm. wide, lanceolate-elliptic to oblanceolate, flat on both surfaces, translucent, 
attenuate below into a slender stipe, entire or mostly denticulate at the apex, each with 
a solitary root or in some thaltuses the root lacking; rootcap acutely pointed. In ponds 
and slow-moving streams, reported from Tex.; in temp. zones of the N. Hemis. 

2. Lemna valdiviana Phil. Thallus narrowly elliptic to oblong or oval, solitary or
several together, 2- 5 mm. long, 0.5-2 mm. wide, symmetrical to somewhat falcate, 
obscurely I-nerved or nerveless, t'he dorsal surface of conspicuously uniform texture 
throughout, light-green and often translucent. In ponds, lakes, ditches and about springs 
throughout Tex.; widespread in the W. Hemis. 

3. Lemna minima Phil. Thallus solitary or in small clusters, oblong to elliptic or some
what ovoid, 1-2.5 mm. long, 0.7-1.5 mm. wide, sometimes with only occasional members 
larger, thick, the dorsal surface convex, commonly nerveless or with an obscure nerve 
and a row ol papules along the middle, usually with a thin margin around the thallus 
that becomes hyaline near the base, the air chambers in 1 layer. In ponds, lakes, canals 
and lagoons, mostly in the w. half of Tex.; in w. U.S. and S.A. 
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4. Lemna trinervis (Aust.) Small. Thallus solitary or several attached, 2.5-5 mm.
long, 1.5-3 mm. wide, obovate, with an obtuse apex and subacute base, very nearly 
symmetrical, thin and membranous, flat on both surfaces, light to medium green, not 
pigmented, papillae lacking or at least not prominent, with 3 distinct and prominent 
nerves; root sheath winged, the rootcap acute. L. perpusilla var. trinerois Aust. In lakes, 
streams, ditches and canals throughout Tex.; mostly in the W. Remis. 

5. Lemna perpusilla Torr. Thallus solitary or in small clusters, obovate to orbicular
obovate, oblique, 1-2.5 mm. long, 0.7-2 mm. wide, obscurely 1- to 3-nerved, rather thick, 
usually light-green, not pigmented, with large air spaces within that are in 1 layer, the 
apical papilla usually prominent, sometimes with a row of papules along the midnerve. 
In ponds and lakes in cen. and s. Tex.; distributed more or less throughout the world. 

6. Lemna minor L. WATER LENTIL. Thallus solitary or clustered, suborbicular to
elliptic-obovate, 2-4 mm. long, 1.5-3 mm. wide, opaque, with 2 layers of air spaces 
within that are not inflated, nearly flat on both sides, obscurely I-nerved above, the dark
green surf ace of ten suffused with red or purple, a low median ridge often terminated by 
a conspicuous papilla or sometimes with a row of papules along the median ridge. In

quiet waters of sloughs, lakes, canals and ponds, mostly in the w. half of Tex.; distributed 
throughout the world. 

7. Lemna gibba L. INFLATED DUCKWEED, WIND-DACS. Thallus solitary or few in a
group, orbicular-obovate, 2- 5 mm. long, 2-4 mm. wide, thick, with 2 layers of air spaces 
within, dark-green above and often suffused with red or purple, with a slight ridge and 
1- to 3-nerved above and conspicuously round, usually inflated-gibbous on the ventral
side because of the enlargement of the lower tier of air spaces or these not much enlarged
and the thallus merely convex below. In ponds, marshes and slow streams in w. Tex.;
widely distributed throughout most of the world.

3. WOLFFIA HoRKEL WATER-:MEAL 

Diminutive floating rootless herbs, scarcely visible to the naked eye as individuals and 
often forming uninterrupted green masses on the surface of the water as a thin green 
scum; thallus spheroid to ellipsoid, sometimes flattened above, with a single funnel-shaped 
reproductive pouch at one end that bears asexually successive daughter-fronds, sometimes 
bearinJ!; masses of red pigment bodies in each epidermal cell; inflorescence breaking 
through the upper surface of the frond, composed of 1 staminate flower consisting of a 
single stamen and 1 pistillate flower consisting of a single pistil ; utricle spherical, smooth. 

About 10 species, mainly in the tropics and subtropics. The thallus, about the size of 
a pinhead, is the smallest seed plant known. 
1. Thallus mostly globular, the dorsal surface strongly convex and without a papilla,

without pigmented cells in epidermis ............ 1. W. columbiana.
1. Thallus typically ellipsoidal or broadly ovoid, punctate on all surfaces, with brown

pigment cells in epidermis ( 2) 
2( 1). Thallus with a prominent conical papilla in center of dorsal surface ..... ..... . 

• . • • . . . . • . • . . • • • . . . . . . . . . . . . • . . . . . . . . . . . . . . .. 2. W. papulifera. 
2. Thallus with dorsal surface flat or slightly rounded and without a papilla ........ . 

. . . . . • . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. W. punctata. 

1. Wolffia columbiana Karst. Thallus solitary or paired, globular or rarely ellipsoidal,
0. 8-1.4 mm. long, 0.4-0.8 mm. wide, scarcely if at all flattened, green on all surfaces, not
conspicuously punctate, the dorsal surface not flattened and without a papilla. On lakes
and in sloughs of e. Tex.; from N.E. to Calif., s. to n. S.A.

2. Wolffia papulifera Thomps. Thallus solitary or paired, mostly broadly ovoid,
0.5-1.5 mm. long, 0.3•1 mm. wide, green, brown-punctate on all surfaces, the dorsal 
surface flattened and bearing a conspicuous papilla. On surface of lakes and ponds in 
e. Tex. and on the Edwards Plateau; from Va. s. to F1a., w. to Tex., Kan. and Ill.

3. Wolffia punctata Griseb. Thallus ellipsoid to ovoid-oblong, usually tapering to an
acutish apex, 0. 7-1.2 mm. long, 0.4-0.7 mm. wide, the dorsal surface flattened and without 
a papilla, punctate on all surfaces with brown pigment cells. Reported from Texas by 
Muenscher and others; from Conn. to Ont. and Minn., s. to Tex. (probably) and the W l.



Lemnaceae (Duckweed Famay)-Mayacaceae (Bogmoss Family) 347 

4. WOLFFIELLA liEcELM. MUD-MIDGET. BOG-MAT 

Thalluses flat, thin, membranous, elongate or straplike, frequently falcate, solitary or 
commonly 2 remaining attached, sometimes many remaining connected to form extensive 
colonies, rootless, usually floating submersed except for a small area at the base, more 
or less punctate with brown pigment cells in epidermis of all sudaces, commonly repro
ducing by budding from a single triangular ( in outline) basal pouch, rarely flowering; 
flowering cavities on dorsal sudace at one side of median line; flowers not enclosed in 
a spathe, unisexual, consisting of a single stamen or a single pistil, the pistillate flower 
with a single orthotropous ovule; fruit a slightly laterally compressed utricle with the 
style persistent; seed smooth, with spongy outer coat, the prominent operculum flattened. 

About 8 species, primarily in the New World. 
1. Thall us lingulate (strap-shaped), strongly curved, up to 4 times as long as wide,

usually 2 attached to form a circle .•.... ..•..••.. 1. W. lingulata. 
1. Thallus more or less sickle-shaped, mostly 5 times or more longer than wide, usually

several to many cohering in colonies ( 2) 
2( 1). Thallus broad at base, abruptly tapered to the obtuse-rounded apex, slightly 

falcate ...................................... 2. W. gladiata. 
2. Thallus narrow at base, gradually tapered to a slender sharp _point, usually doubly

falcate .......................•.............. 3. W. florldana.

I. Woimclla lingulata ( Hegelm.) Hegelm. Thalluses broadly oblong to linear, some
what curved, 5-10 mm. long, 1-5 mm. wide, the surfaces concave or channelled, the 
parent- and daughter-thalluses often recurved and together appearing like a segment of 
a band. Reported from Tex.; in La. and Calif., probably Tex., s. through Latin Am. 
to Urug. 

2. Wolffiella gladiata { Hegelm.) Hegelm. Thalluses 3.5-8 mm. long, 1-2 mm. wide at
the broad base, tapered to an obtuse-rounded apex, usually several or many co
hering to form submerged colonies, somewhat falcate. Growing in fresh nitrogenous 
water pond on Brazoria National Wildlife Refuge, s.e. of Angleton, associated with 
Lemna, Riccia -fl.uitans and Ricciacarpus natans (fide R. J. Fleetwood), spring-summer; 
La., Tex. and Cali£., s. through Latin Am. to Urug. 

3. W olffiella ftoridana (J. D. Sm.) Thomps. Thalluses fistulose, usually several in a
group, sometimes paired or solitary, thin, sickle-shaped or conically elongated, attenuate 
to an acuminate apex, 5-10 mm. long, 0.4-0.7 mm. wide, green on all sudaces, often 
brown-punctate. On lakes and ponds in e. Tex.; in inland waters of the U.S. along the Atl. 
and Cul£ coasts, and in the Miss, Valley n. to Mo. 

FAM. 31. MAYACACEAE KUNTH BOGMOSS FAMILY 

Small mosslike plants of wet soils and shallow flowing water; leaves cauline, numerous, 
crowded on stem; peduncles axillary, I-flowered, arising along stem; flowers perfect, 
regular, hypogynous, 3-merous; sepals and petals each 3, quite distinct from each other; 
stamens 3, opposite the sepals; filaments filiform; anthers oblong to ovoid, basifixed, 
opening by a terminal pore; ovary I-celled, superior; ovules several; style filiform; fruit 
a 3-celled and 3-valved capsule, dehiscent between the placentae. 

A monogeneric family. 

1. MAYACA AUJJL.

Characters of the family. About 10 species in tropical and warm-temperate America, 
one in tropical Africa. 

1. Mayaca Aubletii Michx. BocMoss. Stems tufted or matted, to 2 dm. long, usually
much less; leaves linear-lanceolate, 3-5 mm. long, I-nerved; pedicels much-exceeding the 
leaves in length; sepals lanceolate, about 4 mm. long; petals pink or whitish, obovate,
about 4 mm. long, persistent with sepals; capsule subglobose, about 4 mm. in diameter. 
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M. Michauxil Schott & End.I. Springy and seepage areas, mainly along and in streams, and
about ponds in s.e. Tex., May-July; on Coastal Plain from Va. ( ?) s. to Fla. and w. to Tex.

A second species, M. -fluviatilis Aubl., with pedicels shorter than the leaves and its 
capsule more ellipsoid, occurs east of Texas. It may eventually be discovered in seepage 
areas in extreme southeast Texas. 

FAM. 32. XYRIDACEAE AGARDH21 

YELLOW-EYED GRASS FAMILY 

Perennial or sometimes annual rushlike herbs with narrow mostly basal and tu£ ted 
leaves that sheath the lower part of a naked scape which is terminated by a globose to 
cylindrical headlike spike of perfect trimerous flowers; Horal bracts usually densely spirally 
imbricate, coriaceous or rigid, typically concave and dorsally marked with a blotch of 
different color or texture, the upper bracts subtending a solitary flower, the lower ones 
often sterile and forming an involucre; calyx irregular, glumaceous, the 2 persistent 
lateral sepals cymbifonn and dorsally keeled or winged, the larger anterior sepal obovate 
and enfolding the corolla in bud and deciduous with it; petals yellow or rarely whitish, 
obovate, with claws that are more or less coherent, fugacious; stamens inserted on the 
petal claws, the basiflxed anthers extrorse; staminodes ( when present) alternate with the 
petals, bind and bearded at apex; style 3-cleft; capsule ellipsoid, free, I-celled, with 3 
parietal somewhat projecting placentae, 3-valved, with numerous more or less ribbed 
ellipsoid to fusiform orthotropous seeds. 

A family of two genera, mostly in tropical regions. 

I. XYRIS L. YELLOW-EYED GRASS 

Characters of the family. A genus of about 250 species distributed mostly in tropical 
and subtropical regions in America, Africa and Australia. 

1. Keel of lateral sepals ciliate or fimbriate ( 2)
1. Keel or lateral sepals lacerate, usually quite thin, rarely entire ( 4)
2( 1). Tips of lateral sepals exserted beyond the subtending bract, fimbriate ( usually

crisped); spikes seldom shorter than 1 cm.; seeds seldom shorter than 0.8 mm., 
fusiform, with broad flat longitudinal ridges; sheaths of the scape exceeded by 
the leaves ••...... .•..•.••..••.•.••..•••.•.•.. 3. X. caroliniana.

2. Tips of lateral sepals not exserted beyond the subtending bract and not fimbriate
( in old or dried spikes the lateral sepals may separate from the bracts and appear 
to be exserted but exsertion is supposed to mean that bracts are shorter than 
sepals); seed lengths and shapes various but the seeds without broad Hat longi
tudinal ridges; sheath lengths various ( 3) 

3 ( 2). Leaves ascending, twisted, strongly grooved; spikes ovoid, the bracts and lateral 
sepals with a small apical tuft of short reddish-brown hairs; bases of leaves 
abruptly expanded, pinkish or purplish, becoming dark-brown, the bases of the 
plants therefore bulbous and the outermost leaves of ten scalelike .............• 
. . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. X. torta.

3. Leaves spreading, scarcely twisted; spikes lance-ovoid to ellipsoidal; bracts and sepals
not as  above; bases of leaves longitudinally striate ( the innermost fresh leaf bases 
white, tl1e striae in sharp dark contrast) and with the bases of the plants often 
invested by a stubble or ramentum of fibrous dead leaf bases ...•••.......•••• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. X. an1bigua.

4( 1). Leaves filiform or rarely somewhat linear, the blades gradually expanding below

into lustrous rich-brown or tan hard bases; plants densely cespitose; spikes ovoid 
and seldom longer than 1 cm. • .•.•....•...••. , .1. X. Baldwiniana.

4. Leaves broader or not as above, the bases softer or of a different color; plants or
spikes not as above ( 5)

-----

21 Adapted mainly from Robert Kral in Sida 2(3): 177-260. 1966. 
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5 ( 4). Bases of the leaves rather abruptly expanded into thickened flaring equitant 

zones, thus the plant bulbous-based ( the outer leaves are often shorter, darker and 
scalelike); scapes often fiexuous, usually quite twisted, the green upper portion 
of leaf blades often conspicuously twisted; flowers opening in the afternoon .•..• 
. . . . . . . . . . . • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4. X. platylepls.

5. Bases of the leaves and the plant bases not as above; scapes usually not flexuous,
the blades not conspicuously twisted; flowers opening in the early or late morning 
( 6) 

6 ( 5). Plant bases greenish, pale to dark-brown or stramineous ...••.•••......••..•• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. X. Jupicai.

6. Plant bases pinkish or purplish ( 7)

7 ( 6). Summit of scape not flattened and broad relative to the spike; scape ridges usually
more than 3 and therefore the upper scape broadly oval or ahnost round in outline 
( except for projecting ridges); habitats various, usually not alluvial; foliage 
pin�ish- or purplish-based but. the surfaces ( particularly ,of �e o�termost lea.ves)
papillose or tuberculate-scabnd ...•............. 8. X. difjormzs var. Curttssii. 

7. Summit of scape quite evidently flattened and broad relative to the spike (at least on
living specimens); scape ridges few, usually 2 or 3, the 2 most prominent ones 
along the scape edges and therefore the upper scape narrowly ellipsoidal or fusi
form in cross section; plants commonly of wet situations in sun or shade; foliage. 
smooth, a very deep-rich-green except for the reddish or purplish color of the leaf 
bases ( 8) 

8(7). The two principal scape ridges noticeably and abruptly flattened and winglike 
below the spike and in the plane of the flattened scape, their combined width 
( on live specimens) broader than the scape, thus the outline of the cross section 
of the scape bicaudate; fruiting spikes seldom longer than 15 mm., ovoid, acute; 
seeds translucent, ovoid or ellipsoidal, seldom longer than 0.6 mm . ••••••....•• 
. . . . . . • . . . . . . . . • . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 8. X. diDormis var, di6ormls.

8. The two principal scape ridges not abruptly flattened, the scape itself flattened and
2-edged and ( in cross section) narrowly elliptic; fruiting spikes seldom shorter
than 15 mm., broadly ellipsoidal or oblong, blunt; seeds farinose, dark when ripe,
fusiform or narrowly oblong and never as short as 0.6 mm. . . . .............•. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • 6. X. iridifolia.

1. Xyris Baldwininna Schult. In large tufts, the leaf bases usually brownish, lustrous;
leaves filiform to linear-filiform, 1-3 dm. long, straight or slightly twisted, green, expand
ing more or less abruptly toward the lustrous base; sheath of the scape from one half 
as long to nearly as long as the principal leaves, tightly investin_g the scape except for the 
loose orifice and a short blade; scape 2-4 ( -5) dm. long, usually broader than the leaf,
terete below, one-ridged and tending to be terete above; spikes at the seed-bearing time 
ovoid to ellipsoidal, 4-7 mm. long, acute or blunt, of a few tightly imbricate bracts; 
fertile bracts ovate to obovate, 4-5 mm. long, not keeled, the apex rounded, the exposed 
margin entire, becoming erose with age, the matrix dull- to dark-brown or reddish-brown, 
the dorsal area eUiptic and duU-green; lateral sepals included, slightly shorter than the 
bracts, linear but slightly curvate, reddish-brown, the keel lacerate from the tip to about 
the middle or slightly beyond; petal blades cuneate-obovate, about 3-4 mm. long, un
folding in morning; seeds oblong to narrowly ellipsoidal, 0.8-1 mm. long, the longitudinal 
lines evident, translucent, yeUowish or pale-amber. Atypical plants erroneously reported 
as X. Elliottii Chapm. In moist sands or sandy peats of pine flatwoods, hillside bogs, 
roadside ditches, and savannahs in e. Tex., May-July; in Coastal Plain, N.C. s. into n. 
Fla. and w. to Tex. 

Plants now referred here with extremely narrow and flat leaves, apparently the var. 
tenuifolia ( Chapm.) Malme (X. tenuifolia Chapm. ), could possibly be a hybrid of this 
species and X. Elliottii Chapm. if it were not for the fact that the latter species is 
thought not to occur farther west than southern Mississippi. 

2. Xyris ambigua Kunth. Solitary or in small tufts, the base hard, often Gbrous; leaves
broadly linear, spreading, 1-4 dm. long, 3-20 mm. broad, a dark- and lustrous-green above 
the equitant portion ( about two thirds the total leaf length), the basal equitant portion 
stramineous, brownish or pinkish, narrowing more or less gradually to an abrupt slightly 
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incurved tip, the surf ace smooth or slightly papillose, the margins papillose and rather 
harshly scabrous; sheaths of the scapes from one third to nearly as long as the principal 
leaves, rather loosely investing the scape except for a distal bladelike portion, their bases 
usually lustrous, stramineous to castaneous; scape ( 1.5-) 7-10 dm. long, twisted but

rarely Bexuous, many-ribbed below, becoming Battened and 2-edged above; spikes at

seed bearing time ellipsoidal to lance-ovoid, 1-3 cm. long, of many tightly imbricated 
bracts; fertile bracts broadly obovate to suborbicular, 5-8 mm. long, not keeled, the 
apex rounded, the exposed margin subentire or erose with age, the matrix reddish-brown 
or pale-brown, the dorsal area roughly rectan�ar and olive to dark-brown; lateral sepals 
included, curvate, dark-lustrous-brown, the thickened keel nearly as broad as the sepal 
sides and ciliate-scabrid; petal blades obovate, about 8 mm. long, unfolding in morning; 
seeds ellipsoid to broadly ovoid, caudate at one end, 0.5-0.6 mm. long, lustrous, with 20 
or 22 distinct papillose longitudinal lines and several faint cross lines. Moist sands or 
sandy-peats of bog margins, savannahs, pine Batwoods, lake shores and roadside ditches 
in e. Tex., May-July; in Coastal Plain from Va. s. to Fla. and w. to Tex. 

3. Xyris caroliniana Walt. Solitary or in small tufts, the bases deeply set in the sub
strate; outer leaves scaly, castaneous; principal leaves linear, 2-5 dm. long, 2-5 mm. broad, 
twisted and flexuous, fleshy, minutely tuberculate along the margins, otherwise smooth 
and lustrous, blunt to acute at tip, the base abruptly dilated, dark-brown, shiny, long
persistent as scales; sheaths of the scapes shorter than the leaves, tight below, loose 
toward the oblique orifice which is tipped by a short ( 2-4 mm.) blade; scapes linear, 
5-11 dm. long, twisted, flexuous, smooth, terete and minutely ridged below, becoming
oval in cross section and smooth to I-ridged above, the ridges ( if present) minutely
tuberculate; spikes ( 13-) 15-30 mm. long, elliptic to narrowly oblanceolate in outline,
blunt to broadly acute, of few to many closely imbricate bracts; fertile bracts 5-10 ( -13)
mm. long, oblong to obovate, entire or emarginate, becoming erase, the matrix reddish
brown to tan with an elliptic or rectangular gray-green or brown dorsal area; lateral
sepals linear, slightly to conspicuously exserted, tan to reddish-brown with a broad keel
which is entire below but fimbriate at its exserted apex; petal blades obovate, 8-9 mm.
long, yellow or white, in most populations opening in the afternoon; seeds fusiform,
narrow, 0.8-1 mm. long, translucent with about 20 pale longitudinal lines, the vertical
lines not evident. X. -flexuosa Muhl., X. torta Kunth, X. arenicola Small. Moist sands of
pine flatwoods or savannahs, in well-drained sands or lower reaches of scrub oak-pine
barrens in e. Tex., June-Aug.; from N.J. s. to Fla. and w. to Tex.

4. Xyris plntylepis Chapm. Solitary or in small tufts, the bases shallowly set on the
substrate, perennating by means of pale fleshy lateral buds; outer leaves scaly, pinkish, 
becoming dull-gray-brown; principal leaves linear, 2-4 ( 5) dm. long, 5-10 mm. broad, 
twisted, ascending, flexuous, fleshy, minutely tuberculate or smooth along the margin, 
otherwise smooth, blunt to acute at tip; equitant portion of leaves dilated, fleshy, ivory
white or pink or purplish toward the base; sheaths of the scape shorter than the leaves, 
castaneous or pale-brown and tight toward the base, more lax toward the oblique short 
bladed orifice; scapes 5-11 dm. long, twisted, flexuous, smooth to minutely ridged and 
terete below, oval in cross section and smooth to I-ridged above the ridges (if present), 
papillate; spikes elliptic to ovoid or oblong, 1.5-3 ( 4) cm. long, of numerous closely 
imbricate bracts; fertile bracts obovate, 5-7 mm. long, entire (becoming slightly erose 
with age), brownish or pale-tan with an oblong to deltoid dark-green dorsal area; lateral 
sepals included, light-brown, about the length of the subtending bracts, linear, the keel 
narrow except toward the apex where it is lacerate; petal blades broadly obovate, about 
5 mm. long, yellow or white, opening in the afternoon; seeds ellipsoidal, 0.5-0.6 mm. 
long, translucent, with 10 to 12 rather irregular longitudinal lines together with a 
scattering of less distinct vertical lines. In moist to wet sands or sandy peats of pineland 
pond-margins, savannahs, bogs and roadsides ditches in e. Tex., summer; Coastal Plain, 
Va. to s. Fla., w. to Tex. 

5. Xyris torta Sm. Solitary or in tufts of a few individuals, bulbous-based; leaves of
2 sorts, the outer scalelike ( from the bud scales), the inner elongate-linear; principal 
leaves linear, ascending, 2-5 dm. long, 2-5 mm. wide, twisted, grooved longitudinally, the 
upper (blade) portion dark-green, lustrous, narrowing rather abruptly to a blunt in
curved thickened tip, the equitant portion pinkish, purplish or yellow-green, flaring 
rather abruptly to the fleshy pale or castaneous base, the surfaces smooth or papillose, 
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the margins narrowly incrassate and smooth or papillose; outer leaves usually much 
shorter than the inner, maroon or more commonly a dark-lustrous-brown, often scalelike 
with very dilated bases and slender often acuminate tips; sheaths of the scape shorter 
than the principal leaves, tightly clasping below, becoming looser toward the orifice 
which has a short erect slightly divergent blade at its tip; scapes 1.5-8 (-10) dm. long, 
1-1.5 (-2) mm. broad, slightly to very twisted and flexuous above toward the spike;
spikes at seeding time broadly ovoid or ellipsoidal to lance-ovoid or rarely oblong, 8-25
mm. long, 6-10 mm. broad, of many tightly imbricated bracts; fertile bracts broadly
obovate to suborbicular, 5-7 mm. long, deep-lustrous-brown within, dull-brown on the
outer surface except for a pale-gray-green elliptical subapical dorsal area, exposed margin
of the bract entire or sparingly ciliate except for a short-fimbriate usually slightly
emarginate apex; lateral sepals included, slightly shorter than the subtending bract,
lustrous-brown, lunate, the brown thickened keel ciliate-scabrid from near the base to
the apex where appears a small tuft of reddish-brown or blonde trichomes; petal blades
obovate, about 4 mm. long, unfolding in the moming; seeds ellipsoidal, about 0.5 mm.
long, caudate, with 14 to 18 prominent longitudinal lines ( these under high magnification
a series of contiguous papillae) and indistinct narrower cross lines, translucent except for
the region of the embryo. Incl. var. occidentalis Malme. Sphagnous bogs, stream banks,
lake and pond shores, wet sandy swales and acid sandy swamps in e. Tex., June-July;
from Can., s. to Ga., Tex. and Okla.

6. Xyris iridifolia Chapm. Solitary or in small tufts, the pinkish or purplish keeled
bases shallowly set on a mucky substratum; leaves linear, iridiform, 4-7 dm. long, 10-25 
mm. broad, flat or slightly twisted, smooth, a deep-rich-green, broadly acute to blunt
and incurved at tip, the base slightly dilated and keeled, pink or pale-maroon with a
broadly hyaline margin; sheaths of the scape shorter than the leaves, deep-brown or
reddish-brown and tight below, becoming somewhat looser and green above, the oblique
orifice with a short cusplike blade; scapes 6-8 dm. tall, linear, straight or slightly twisted,
terete and 2-ridged below, conspicuously broadened and flattened above, the edges
smooth; spikes oblong to broadly oblanceolate, rarely ovoid, 20-35 mm. long, blunt, of
numerous closely imbricate bracts with the lowest ones barren; fertile bracts 6-7 mm.
long, broadly obovate to suborbicular, entire, the outer surfaces dark-purplish- or reddish
brown, shining except for a paler-green or gray-green oval or triangular dorsal area;
lateral sepals included, linear, about the length of the bracts, castaneous, with a broad
lacerate keel; petal blades cuneate, about 3 mm. long, opening in the morning; seeds
oblong-fusiform, 0.8-1 mm. long, opaque, dark, farinose, the regularly arranged longi
tudinal lines obscured by the farina. Wet sands but more commonly wet sandy clay,
sandy peat, peat muck or alluvium of stream banks, cypress swamps, marshes or pineland
pond margins with the bases commonly submersed, e. Tex., July-Sept.; in Coastal Plain
from s.e. Va. s. to n. Fla. and w. to Tex.

7. Xyris Jupicai Rich. Short-lived perennial, solitary or in small tufts, dying completely
after one year from seed or perennating from bulbous lateral over-wintering buds; leaves

linear, 1-6 dm. long, 5-10 mm. broad, ascending, lustrous, yellow-green, pale or strami
neous toward the base; sheaths of the scape shorter than the principal leaves, somewhat 
loose toward the oblique orifice which terminates in a short cusplike blade; scapes 2-7 
( -9) dm. Jong, terete and many-ridged below, becoming somewhat flattened and narrower
and usually one- or two-edged above; spikes at seeding time ovoid to ellipsoidal or
oblong, 5-15 mm. long, of numerous rather loosely imbricated bracts; fertile bracts
obovate to oval, 5-7 mm. long, the exposed margins subentire, the outer surface pale- to
dark-brown and dull, the dorsal area rectangular to elliptic and green or brownish on
old spikes; lateral sepals included, about the length of the bracts, linear and slightly
curvate, the thin wings broad, the somewhat thicker keel lacerate for the upper two
thirds or one half its length; petal blades cuneate, about 3 mm. long, opening in the
morning; seeds broadly ellipsoidal, 4-5 mm. long, the longitudinal ribs numerous but
faint, cross lines not evident. Wet sands or sandy peat or alluvium of roadside ditches,
flatwoods, pond margins, cypress swamps and lake shores, but particularly in mechan
ically disturbed wet lands in e. Tex., June-Aug.; in Coastal Plain from N.J. s. to Fla. and
w. to Tex. and Ark.

8. Xyris difformis Cha pm. Solitary or in small tufts, the soft pinkish or purplish ( rarely
greenish) bases rooted on wet sand or muck; principal leaves broadly linear or linear-
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elliptic, 1-5 dm. long, 5-15 mm. broad, usually flabellate-spreading, dark and lustrous
green but toward the bases becoming pinkish, purplish or reddish, apex acute and slightly 
incurved, the surface smooth, the margin above the equitant portion usually papillose or 
rarely smooth; sheaths of the scapes shorter than most of the leaves, thin, tight except at 
the slightly loosened oblique orifice whose upper margin converges to a short cusplike 
blade; scapes linear, 15-70 cm. long, terete, brownish and twisted below, straightening 
and becoming deep-green and oval in cross section above with 2 prominent broad thin 
ridges whose combined breadth is at least equal to that of the scape and whose margins 
are papillose; spikes at seed-bearing time ovoid, about 1 cm. long, acute, dark, of many 
usually tightly imbricated bracts of which the lower few are barren; fertile bracts 5-7 
mm. long, obovate to oval, not keeled, the apex rounded and subentire, the outer surface
usually deep-brown, lustrous, the dorsal area greenish or gray-green, rectangular to 
round or elliptic; lateral sepals included, about the length of the bracts, the broad wings 
thin and pale-brown, the keel slightly thicker and darker with its margin jagged from 
about the middle to the apex; petal blades cuneate, about 4 mm. long or less, unfolding 
in the morning; seeds broadly ellipsoidal, about 0.5 mm. long, translucent, with 24 to 28 
very fine straight longitudinal lines of small papillae, the vertical lines straight but in
distinct. ( ?) X. elata Chapm. Wet sands or sandy peats of .8atwoods, pond margins, ditches 
and lake shores, but more often on alluvial situations ( often in fairly heavy shade) in e. 
Tex., spring-summer; primarily on the Coastal Plain from Tex. to s.e. Can. and the 
Great Lakes system. 

Var. Curtissii ( Malme) Kral. Similar to var. difformis but smaller, usually less than 2 
dm. high, more tufted and with the margins of the equitant portion of the leaves very 
broad and pinkish-translucent, the surfaces papillose or low-tuberculate with the papillae 
or tubercles in slightly diagonal lines, the bases pinkish or purplish and similarly papillate; 
sheaths of the scape looser with the bases a rich-brown or sometimes castaneous; scapes 
rarely to 2 elm., terete with many low ridges below, the margins of the ridges papiliate 
or scabrid; spikes at seed-bearing time broadly ovoid to ellipsoidal, seldom longer than 
5 mm., of but few bracts; fertile bracts 3-4 mm. long, suborbicular to broadly obovate, 
the outer surfaces pale to deep brown and lustrous, the ellipsoidal dorsal areas gray
green and becoming brown and indistinct with age; lateral sepals included, about the 
length of the bracts, linear-curvate, a lustrous-brown, the thin wings broad, the slightly 
thicker keel broadened and somewhat lacerate toward its tip or even entire; petal blades 
obovate to cuneate, slightly less than 3 mm. long, unfolding in the early morning; seeds 
oblong to ellipsoidal, about 0.5 mm. long, translucent, with 12 or 14 faint longitudinal 
lines, the vertical lines even more faint. Sandy peats of ditches and bogs, ftatwoods or 
acid seepage areas in e. Tex., spring-summer, from the Great Lakes system and s.e. Can. 
s. to Fla. and Tex.

FAM. 33. ERIOCAULACEAE DESV.
22 PIPEWORT FAMILY 

Perennial or rarely annual aquatic or marsh herbs, mostly short-stemmed; roots tufted,
fibrous, knotty or spongy, often septate; leaves mostly basal and tufted, narrow, grasslike; 
inflorescence capitate, in terminal solitary or umbellately aggregate involucrate heads, 
borne on long slender scapose peduncles that are sheathed at the base; florets numerous, 
small, sessile or short-pedicellate on a variously shaped receptacle, each borne in the 
axil of a scarious scalelike colored or colorless receptacular bractlet, uniscxual, mostly 
androgynous, the staminate and pistillate mixed together or the staminate in the center 
and the pistillate on the periphery, the sexes very rarely in separate heads; pelianth 
scarious or membranous, rarely hyaline, 2- or 3-merous, usually in 2 distinct series, the 
outer (calyx ) free or rarely partially connate, the inner (corolla) often united in an 
infundibular fashion, rarely absent; stamens as many or twice as many as the outer 
perianth segments and alternate with them, inserted on the corolla ( when present); 
filaments distinct; anthers small, 2- or 4-celled, composed of 1 or 2 thecae, opening by 
longitudinal slits, introrse; ovary superior, 2- or 3-celled; style terminal, often append
aged; stigmas 2 or 3, simple or lobed; ovules solitary and pendulous in each cell, ortho-

= Adapted from H. N. Moldenke in C. L. Lundell, Flora of Texas III: 3-9. 1942. 
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tropous; fruit a 2- or 3-celled and 2- or 3-seeded membranous capsule, loculicidally 
dehiscent; seeds solitary, pendulous. 

About 1,150 species in 13 genera, mostly tropical and subtropical. 
1. Stamens 4 or 6, twice as many as the outer perianth segments; peduncles glabrous

or at most puberulent .......................... 1. Eriocaulon, p. 353. 
1. Stamens 2 or 3, as many as the outer perianth segments; peduncles villous above •...

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • • • . . . . • 2. Lachnocaulon, p. 354. 

1. ERIOCAULON L. PIPEWORT 

Stems short; leaves tufted, membranous or very thin and pellucid, more or less linear 
or linear-lanceolate and grasslike, sessile and clasping at base, very often fenestrate; 
peduncles solitary or aggregate, slender, sheathed, usually glabrous and several-costate; 
florets dimerous or trimerous, the staminate mixed with the pistillate or segregated on 
separate heads or (rarely) on separate plants; perigonium almost always double; stami
nate florets with the sepals free at the base and often more or less connate into a �plit 
spathe, the 2 or 3 petals united below into a tube, free at apex, the lobes usually bearing 
a small black gland on the inner surface near the apex; stamens twice as many as the 
sepals ( or rarely 3) and exserted; anthers 4-celled, mostly black, composed of 2 thecae; 
pistillate florets with free or (rarely) spathaceous-connate sepals; petals free or rarely 
none, usually each bearing a small black gland slightly below the apex within; style 
appendages none; stigmas 2 or 3, simple. 

A genus of about 400 species, widely distributed in marshy places in tropical and 
subtropical regions, the greatest number in tropical America; numerous also in tropical 
Asia and Africa; one species in northwestern Europe and northeastern North America; 
several on the Coastal Plain of eastern and southern United States. 

1. Heads when mature glabrous or subglabrous, olivaceous, not white-villous .......• 
• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . • 1. E. Kornickianum. 

1. Heads when mature always white-villous at the summit ( 2)

2 ( 1). Receptacular bractlets surpassing the florets, long-acuminate; heads very tough
and hard, not at all compressed in drying; leaves mostly rigid ................• 
. • • . . . . . . . • • . . . • . . • . . • . • • • . . • . • • . • . . . • • • • • . • • 2. E. decangu'lare. 

2. Receptacular bractlets about equaling or shorter than the florets; heads more or less
compressed in drying; leaves mostly lax ( 3) 

3 ( 2). Staminate florets with the anterior petal much larger than the posterior one; 
plants mostly dioecious or practically so; heads 5-14 mm. in diameter •........ 
. . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . • 3. E. compressum. 

3. Staminate florets with the petals equal or subequal; plants always plainly monoecious;
heads 3-7 mm. in diameter ( 4) 

4(3). Heads loose-flowered, greatly compressed in drying .4. E. septangulare. 
4. Heads dense-flowered, scarcely compressed in drying •. 5. E. texense.

1. Eriocaulon Kornickianum Van Heurck & Muell. Arg. Leaves erect, to 25 mm. long,
1 mm. wide, glabrous, 3-nerved; peduncles aggregate, as many as 25, to 1 dm. tall, pale
green, 3- or 4-costate, twisted, the basal sheath to 25 mm. long; heads globose or hemi
spheric, 2-4 mm. in diameter, compressed in drying. In springy places on prairies and 
wet sandy soil in e. Tex., spring; Ark., Okla. and probably Tex. 

No Texas material has been seen but the type is considered to have been collected in 
"East Texas" ( Tyler Co.) by Charles Wright. 

2. Eriocaulon decangulare L. Plants monoecious; leaves to 35 cm. long and I cm. wide
at the middle, many-nerved, the margin often revolute; peduncles I to 3 per plant, rigid, 
to 1 m. tall, usually much smaller, many-costate, not noticeably twisted, the basal sheath 
to 16 cm. long; heads globose or hemispheric, 7-12 mm. in diameter. In moist meadows 
and pinelands, savannahs, bogs, swamps and pond-margins in e. Tex., spring; from N.J. 
to Fla. and w. along Gulf Coast to e. Tex. 

Plants with binary heads are sometimes found. 
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3. Eriocaulon compressum Lam. Plants rarely monoecious; leaves dull, to 25 cm. long
and 6.5 mm. wide, many-nerved; peduncles mostly solitary, rarely 2 or 3, to 85 cm. tall, 
IO-striate, more or less twisted, the basal sheath about as long as leaves. In still shallow 
water of acid ponds, swamps and low pinelands, and in streams in e. Tex., spring; from 
s. N.J. to Fla., w. to La. and e. Tex.

4. Eriocaulon septangulare With. Leaves to 18 cm. long and 3.5 mm. wide, usually
much smaller, 3- to 8-nerved; peduncles mostly solitary, to 55 cm. tall or more in deep 
water, 7-costate, usually not twisted. In still water and on shores of ponds in ( ?) e. Tex., 
spring; from Nfld. to Va., w. to Ont., Minn. and Ind., reported from Tex. but doubtfully 
in the state; also in the Hebrides and adj. is., n. Scot. and Ire. 

5. Eriocaulon texense Korn, Leaves spreading, plane, to 65 mm. long and 3 mm. wide,
10- to 13-nerved; peduncles solitary or 2 to 4, to 35 cm. tall, 5- or 6-costate, slightly
twisted, glabrous, the basal sheaths longer than the leaves, In bogs, swamps and moist
pinelands in e. Tex., Apr.-June; from e. Tex, to s.w. Ala.

2. LACHNOCAULON KUNTH

A genus of about 10 species, all North American. 
I. Lachnocaulon anceps (Walt.) Morong. 1-IAmY PIPEWORT, WHITEHEAD BOG-BUTTON.

Stems short; leaves tufted, bright-green, olivaceous in age, linear-lanceolate, to 7 cm. long 
and 2.5 mm. wide; peduncle rarely more than 3 dm. tall, 3-costate, twisted, densely 
villous above, the sheaths to 7 cm. long; heads obconic-globose or hemispheric, 3-6 mm. 
in diameter; involucral bractlets fuscous or olivaceous-grayish, ovate to obovate, obtuse 
to subacute, long-villous on the back at the apex; receptacular bractlets olivaceous
fuscous, spatulate, very obtuse, pilose on the back at the apex; florets trimerous; staminate
-florets with 3 sepals, no petals, 3 stamens, the filaments united below and coalescent 
with a rudimentary corolla or pistil, free above, and with oblong 2-celled anthers com
posed of 1 theca; staminate sepals fuscous, oblong-obovate, connate at the base, rounded
obtuse and comose at the apex; pistillate -florets with 3 free sepals, petals reduced to hairs, 
a single style, 2 or 3 style appendages, 2 or 3 simple or bifid stigmas and a 2- or 3-
locular ovary; pistillate sepals free, whitish, oblong-spatulate, longer than the receptacular 
hairs, obtuse to acute, pilose at the apex. In wet places in s.e. Tex., May-Oct.; Va. s. to 
Fla., along the Gulf Coast to Tex.; also Isle of Pines, Cuba. 

The white pistillate flowers mingled with the brown staminate ones impart a mixed 
gray and dark appearance to the heads. 

FAM. 34. BROMELIACEAE Juss.23 PINE-APPLE F AMIL y 

Herbs or rarely shrubby perennials, mostly epiphytic; roots usually present but often 
serving merely as holdfasts in the epiphytic species; leaves spirally arranged, usually 
basal, dilated-sheathing below, simple, entire to spinose-serrate, bearing peltate moisture
holding scales at least when young; inflorescence simple or compound, of spikes or 
racemes, usually bearing conspicuous bracts; flowers perfect or unisexual ( and with 
male and female flowers on different plants); perianth heterochlamydeous, the sepals 
and petals free or connate; stamens 6 in 2 series, the filaments free or joined to the petals 
or to each other; style 3-parted; ovary superior ( in ours), 3-celled; placentae axile; 
fruit capsular or baccate; seeds naked, winged or plumose; embryo small, situated at the 
base of the copious mealy endosperm. 

A family of nearly 2,000 species in about 60 genera that are indigenous to the New 
World with the exception of some species of Pitcairnia in Africa. 

1. Seeds narrowly winged to almost naked; flowers functionally dioecious; leaves
spinose-serrate .. ..•..••... ..... ...... .••••.... 1. H echtia, p. 355. 

I. Seeds with a basal plumose appendage; flowers perfect; leaves entire •. .••...••.•••
• • . . . . . . . . • • . . • • • • . . • . . . . . . . . . . • • • . . . . . . . . . • . 2. Tillandsitz, p. 355. 

:a Adapted from Lyman B. Smith in C. L. Lundell, Flora of Texas III: 200-207. 1944. 
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1. HECHTIA KL.

Mostly coarse herbs with the habit of Yucca or Agave; stem short or practically none; 
leaves densely rosulate, usually recurving, acuminate, pungent, coarsely spinose-serrate 
in most species, lepidote throughout or only on the under side; scape lateral, erect or 
ascending; lower scape bracts foliaceous, the upper usually vaginifonn; inflorescence 
amply paniculate; branches from capitate to lax and very elongate; flowers small, sub
sessile to distinctly pedicellate, unisexual but usually some remnant of the nonfunctional 
sex present; sepals squamiform, free; petals naked usually free but sometimes joined to a 
ring of filaments by their centers; stamens varying from exserted to included, the anthers 
usually ovate; ovary glabrous or lepidote, from wholly superior to more than three 
fourths inferior; capsule ovoid or ellipsoid, septicidal and loculicidal at the same time; 
seeds numerous, oblong, narrowly winged or sometimes almost naked, often sculptured. 

A genus of about 35 species, ranging from southern Texas to Guatemala and El 
Salvador, but predominantly Mexican. 

1. Sepals obtuse or apiculate, brown, 4 mm. long; leaves repand-serrate toward base
with spines relatively close ........••.••••.•.•.• 3. H. glomerata.

1. Sepals acute, white or scarious, to 6 mm. long; flowers 8-10 mm. long; leaf margins
scarcely repand, all their spines remote (2) 

2( 1). Sepals as broad as long, 5-nerved; branches of the inflorescence very laxly 
flowered toward base . ..... .•.............. •••• 1. H. texensls.

2. Sepals much longer than broad, generally 1- to 3-nerved; branches of the inflorescence
densely flowered ......•.....•.••........•..... 2. H. scariosa.

I. Hechtia texensis Wats. FALSE AGAVE. Plants about 2 m. tall; leaves in a dense
rosette, linear-triangular, the margins with distantly placed spines, densely covered with 
grayish-white scurfy scales on the lower surface; scape erect, supporting a laxly branched 
inflorescence of numerous small Bowers; branches of the inflorescence to 2 dm. long; 
sepals broadly ovate, acute; capsules ovoid, acute, dark-brown, lustrous, about 1 cm. long. 
A rare endemic on dry limestone bluffs in the Big Bend of the Rio Grande in Brewster Co, 

This species and H. scarlosa are very closely allied. Since H. texensls is apparently 
represented only by the type collection additional collections should be obtained in order 
to better clarify these two species. 

2. Hechtia scariosa L. B. Sm. Plant very similar to H. texensis but with narrower,
generally fewer-nerved sepals. The somewhat shorter branches of the inflorescence are 
also more densely flowered, especially toward their base. On dry limestone slopes and 
ridges in Brewster Co., Tex. and n. Mex., Feb.-May. 

3. Hechtia glomerata Zucc. GuAPn.LA. Plant to 18 dm. tall; leaves in a dense spread
ing rosette, linear-lanceolate, the margins with approximate spines, densely covered with 
whitish or pale-brown scales on the lower surface; scape erect or ascending, slender, 
supporting a laxly compound inflorescence. H. Ghiesbreghtii Lem. In gravel and on 
sandstone formations in Starr and Zapata cos., Tex. and n. Mex.; May-Aug. 

2. TILLANDSIA L.

Caulescent or acaulescent herbs of variable habit; leaves rosulate or fasciculate or 
distributed along a stem, polystichous or distichous, entire, ligulate or subtriangular; 
scape usually distinct; inflorescence various, usually of distichous spikes or sometimes 
reduced to a single polystichous spike by the reduction of the spikes to single flowers or 
rarely the whole inflorescence reduced to a single flower; flowers perfect; sepals usually 
symmetric, free or equally or posteriorly joined; petals free, naked or rarely with vertical 
folds; stamens of various lengths relative to the petals and to the pistil; ovary superior, 
glabrous; ovules usually many and caudate; capsule septicidal; seeds erect, narrowly 
cylindric or fusiform, the plwnose appendage white, straight, basal. 

A genus of about 500 species, ranging from southern United States to northern 
Argentina and Chile. 
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1. Stamens exserted; plant stemless; leaves polystichous, their bases forming a pseudo
bulb, their blades 5 mm. thick ••..•.••..••••.••• 3. T. Baileyi. 

1. Stamens deeply included; plant caulescent, appearing like a coarse moss; leaves
distichous, their blades 0.5-2 mm. in diameter ( 2) 

2 ( 1). Stem not more than 1 dm. long, wholly concealed by the imbricate leaf sheaths; 
inflorescence terminal .......•...••..••••••••••• 1. T. recurvata. 

2. Stem elongate, often several meters long, exposed between alternating bunches of
leaves; inflorescence pseudolateral, one -Bowered ••• ,2. T. usneoides. 

1. Tillandsia recun•ata L. BALL Moss, GALLITOS. Plants typically in dense ball -like
clumps, rarely more than 15 cm. tall; scape slender, subfiliform, mostly rising conspicu
ously above the leaves, supporting 1 or 2 erect flowers. Diaphoranthema recurvata ( L.) 
Beer. Epiphytic and saxicolous in s.w. Tex. from Brewster Co. e. to Blanco, Hays and 
DeWitt cos., throughout year;"from Fla. w. to Ariz., s. to Arg. and Chile. 

2. Tillandsia usneoides (L.) L. SPANISH Moss, PASTLE. Plants forming slender branching
strands to 8 m. long that commonly festoon the branches of trees and other supports; 
inflorescence a solitary sessile flower. Dendropogon usneoides ( L.) Raf. Epiphytic or on 
wires, fences and other such supports in cen. and s. Tex., Feb.-June; from Va., s. to Fla. 
and alon� the Gulf Coast to Tex., s. to cen. Arg. and Chile. 

The fibrous stems, after retting, are used in stuffing upholstery. 
3. Tillandsia Baileyi Small. Plants forming loose clumps, 25 cm. or more tall; peduncle

rather stout, nearly concealed by the tubular sheaths of the foliaceous bracts, about as 
long as or shorter than the leaves, supporting I or 2 spikes of several flowers each. 
Epiphytic on live oaks and other trees in extreme s. Tex., s. to Guat., Feb.-May. 

FAM. 35. COMMELINACEAE R. BR. SPIDERWORT F AMIL y 

Succulent perennial or annual herbs, acaulescent or with nodose stems, the roots 
fibrous or sometimes much-thickened and tuberlike; leaves alternate, flat or somewhat 
channeled, entire, parallel-veined, sheathing by a basal membranous and often closed 
sheath; inflorescence terminal and/or axillary, a simple or compound cyme or thyrse, 
occasionally I-flowered, sometimes attended by a cymbiform spathe or foliaceous bracts; 
flowers usually actinomorphic but sometimes zygomorphic, bisexual; calyx of 3 usually 
free and imbricated herbaceous sepals; corolla mostly ephemeral and deliquescent, the 3 
colored petals equal or unequal and free or united into a tube, the third petal sometimes 
much-reduced; stamens typica11y 6 but sometimes fewer or only one, some occasionally 
reduced to staminodes; filaments usually distinct, often bearded with moniliform hairs; 
ovary superior, sessile or stipitate, usually 3-celled; fruit a loculicidal capsule, sometimes 
enclosed by fleshy sepals, rarely fleshy and indehiscent. 

A large family mainly in tropical and subtropical regions. About 600 species in nearly 
40 genera. 

1. Flowers solitary or in racemes; inflorescence subtended or enclosed by a single clasp
ing or folded leafy bract ( 2) 

1. Flowers in umbels, glomerules or cymes; inflorescence subtended by .2 or more
leaves with reduced sheaths but a distinct blade ( 3) 

2 ( 1 ) . Floral bract folded, ab1uptly different from the stem leaves . ... . . ....•.....•• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . I. C ommelina, p. 357. 

2. Floral bract not folded, similar to the upper stem leaves but shorter and wider •••••
. . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. Commelinantia, p. 359. 

3 ( 1). Stamens 5 or 6 ( 4) 
3. Stamens 1 to 3 (5)
4(3). Petals tapering into a claw, the claws coherent to form a tube; stamens home

on the petals .....•........•....•..•••.••...•. 3. Setcreasea, p. 359. 
4. Petals broad at base, spreading from base; stamens free from petals ....•.•.•..•.• 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. Tradescantia, p. 360. 
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5 ( 3). Leaves ovate-cordate, clasping at base, rarely to 35 mm. long; flowers in axillary 
glomerules .........................•........• 5. Callisia, p. 365. 

5. Leaves linear to linear-lanceolate, not clasping, mostly more than 50 mm. long;
flowers in long-peduncled cymes ................. 6. Aneilema, p. 366. 

1. COMMELINA L.2-1 Wmow's-TEARS. DAY-FLOWER 

Plants herbaceous, annuals or perennials; stems at first erect, in some species eventually 
decumbent; leaves ovate to linear, forming a sheath at the base, margin of leaf and 
throat of sheath often lined with white or reddish trichomes; flower buds borne inside of 
a cymbiform spathe that is open across the top, 3 to 5 buds are produced in each spathe, 
the buds opening in succession 3 or 4 days apart; flowers blue or sometimes paler, 
exserted above the spathe shortly after dawn to remain until midday after which they 
recede into the spathe as a juicy mass; sepals 3, one subequal to the other 2; petals 3, 
one of which is subequal to the other 2 and often paler; stamens 3, the smaller staminodia 
3; ovary 3-carpellate; fruits usually I or 2 or sometimes 3 per spathe; seeds 1 to 3 per 
fruit. 

About 225 species, mainly in tropical and subtropical regions of both hemispheres. 
1. Spathes open across the top and down adaxial side to spathe stalk, the margins not

connate at base ( 2) 
1. Spathes open across the top but closed down the adaxial side, the margins connate

at base; perennials; seeds smooth, farinose ( 4) 
2 ( 1). Two posterior petals blue; anterior petal much smaller, white, lanceolate; capsule 

2-celled, 4-seeded ( no rudiment of third cell); annual; stems decumbent at base,
rootin� at lower nodes; leaves lanceolate, 8-12 cm. long; anthers 6; seeds 3.5-4
mm. long, gray, rugose ....•................... 1. C. communis. 

2. All three petals blue; anterior petal ovate, slightly smaller; capsule 3-celled, 5-seeded
( posterior cell I-seeded, indehiscent) ( 3) 

3(2). Plants annual; roots fibrous; stems creeping (at least at base), rooting at the 
nodes; spathes short-peduncled, acute to acuminate, 1-3.5 cm. long, glabrous or 
nearly so; posterior petals long-stalked, 6-8 mm. long; anthers 5 ( posterior lacking) 
. . . . . . . . . . . . ................................. 2. C. diff usa. 

3. Plants perennial; roots tuberous, clustered; stems erect, not rooting at the nodes;
spathe long-peduncled, caudate, 4-7.5 cm. long, pubescent; posterior petals short-
stalked, 10-12 mm. long; anthers 6 ............... 3. C. dianthifolia. 

4( 1). All three petals blue, ovate, equal or nearly so; plant strictly erect, relatively 
stout and broad-leaved; sheaths ciliate with ferruginous hairs, without evident 
auricles; spathes crowded at summit of stem, short-stalked; two anterior cells of 
capsule each 2-seeded, the posterior cell relatively large but I-seeded and inde-
hiscent .....................•.............•.• 4. C. oirginica. 

4. Two posterior petals blue, the anterior petal much smaller and white; plants often
lax or slightly decumbent from base, more slender and narrower-leaved; sheaths 
ciliate on rounded auricles with white hairs; spathes more scattered, both near 
summit of and in axils along stem, longer-stalked; cells of capsule all I-seeded, 
the posterior cell normal and dehiscent, becoming reduced, tardily dehiscent to 
even obsolete ( 5) 

5( 4). Leaf blades lanceolate-ovate to ovate, 3-8 cm. long; posterior petals 8-12 mm. 
long; seeds scarcely flattened; roots scarcely fleshy; stems mostly reddish, more 
or less decumbent at the base and rooting at the lower nodes ................ , 
............................................. 5. C. elegans. 

5. Leaf blades linear-Janceolate to oblong-lanceolate, 8-14 cm. long; posterior petals
10-25 mm. long; seeds somewhat flattened; roots evidently fleshy; stems green,
erect or somewhat diffuse from the base but not decumbent and rooting at the
nodes (6)

=c Adapted from Clyde K. Brashier in Bull. Torrey Club 93: 1-19. 1966. 
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6(5). Blades of middle and upper leaves broadly oblong-lanceolate, less than 5 times 
as long as wide, 14-32 mm. wide .. .•••..•••.•••• 6. C. erecta var. erecta.

6. Blades of middle and upper leaves narrowly oblong-lanceolate or linear-lanceolate,
more than 5 times as long as wide, 5-20 mm. wide (7) 

7(6). Spathe 13-23 mm. long (mostly 15-20 mm.) ••.••• 6. C. erecta var. angustifolla.
7. Spathe 22-33 mm. long (mostly 25-28 mm.) .. . .•.••. 6. C. erecta var. Deamiana.

I. Commelina communis L. Plant annual, with a fibrous root system, to 5 run. tall;
stems erect at first, later becoming prostrate and spreading due to numerous branches 
being produced, to 4 mm. in diameter, some internodes as much as 16 cm. long; leaves 
broadly lanceolate, smooth beneath, scabrous and often with scattered white hairs above, 
to 12 cm. long and 4 cm. wide; throat of leaf sheath with or without pubescence; spathe 
stalk to 7 cm. long; spathes glabrous to very slightly pubescent with long white hairs, 
2-3 cm. long, 8-13 mm. high, open across top and down the side to the spathe stalk,
tapering to a blunt tip on abaxial end, the bottom forming a straight line while the top fs
curved. On stream banks and in low thickets, a common garden weed, in e. Tex., May
Oct.; from S.D. to Tex., e. to the Atl. Ocean.

2. Commelina diffusa Burm. £. Plant annual, with a fibrous root system; stems at flrst
erect, later becoming decumbent because of profuse branching and layering, rarely more 
than 1.5 mm. in diameter, the larger internodes to 10 cm. long; leaves broadly lanceolate, 
glabrous beneath, glabrous to slightly scabrous above, 3.5-11 cm. long, 9-22 mm. wide; 
leaf sheaths 5-10 mm. long, the throat usually lined with long white hairs or sometimes 
with only short hairs; spathe stalk 1-2 cm. long; spathe glabrous, open across top, tapering 
to a slightly attenuated tip at the abaxial end and open down the adaxial side to the 
point of attachment to the stalk, the bottom usually decurved at the tip. In floodplain 
woods and wet clays in e. and s. Tex., Apr.-Nov.; in s.e. U.S., w. to Tex., Okla. and Kan. 

3. Commelina dianthifolia Delile. Plant perennial, erect to suberect; stem branching
profusely; intemodes 4-12 ( -15) cm. long; leaves linear, finely pubescent to glabrous, to 
15 cm. long and 8 cm. wide; leaf sheaths 1.5-2 cm. long, often having a purplish-tint; 
spathes open across top and down adaxial side, tapering to a long-attenuated tip on the 
abaxial side, often purplish in hue, 2.5-8 cm. long, 7-17 mm. high; juncture of adaxfal 
side of spathe and top of spathe forming a smooth curve, not angular as in our other 
perennial species. In rocky soils in Trans-Pecos Tex., July-Sept.; from Tex. to N.M. and 
Ariz. 

4. Commelina virginica L. Plant perennial, overwintering by a tuberous root system,
commonly producing new plants by elongated prostrate rhizomes that tum up at the 
ends; stem erect to decumbent, 3-6 mm. in diameter at base, the longest intemodes 
usually 8-18 cm.; leaves broadly lanceolate, when mature to 2 dm. long and 65 mm. 
wide, finely pubescent, especially scabrous to the touch when rubbed from the tip toward 
the base; leaf sheaths heavily pubescent at throat and down the open edge, the hairs 
sandy-red to dark-red in color; spathes terminal and usually clustered, occasionally 
produced singly at top, glabrous to very finely pubescent, to 35 mm. long and 2 cm. 
high, closed down the adaxial side, open across the top, tapering to a point on abaxial 
side. In low woods in e. and n.-cen. Tex., May-Oct.; from e. Tex. and Okla., n. to Ill. and 
Md., e. to the Atl. Ocean. 

5. Commelina elegans H.B.K. Roots slender; stems at first erect, branching at the
base, the branches decumbent, to 9 dm. long, rooting at the lower nodes, with puberulent 
internodes; leaves ovate to elliptic or ovate-lanceolate, 3-8 cm. long, acute to acuminate 
at apex, often rounded at the base; sheaths 1-1.5 cm. long, naked or sparingly long
ciliate on the margins; spathes short-peduncled, rather broad, glabrous or puberulent, 
1.5-2 cm. long, acute; posterior petals blue, 8-12 mm. long, the anterior petal much 
smaller and white; capsules obovoid, about 4 mm. long, reticulated especially on the 
dorsal lobe; seeds 3, smooth. Moist shaded situations in extreme s. Tex., July-Oct.; also 
in s. Fla. and trop. Am. 

6. Commelina erecta L. HIERBA DEL POLLO. Plant perennial, overwintering by means
of tuberous roots; sprouting by means of adventitious buds on the roots in the spring; 
stem to 3 m. long, usually much shorter, at flrst erect, later becoming decumbent; leaves 
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linear to ovate-lanceolate, to 15 cm. long and 14-35 mm. wide, slightly scabrous with
fine pubescence above, glabrous beneath; leaf sheath to 25 mm. long, the pubescence
white on the margins, becoming denser around the throat of the sheath; spathes 13-35
mm. long, 8-23 mm. high, glabrous to heavily pubescent, the hairs often becoming
clustered near the base of spathe, adaxial side of spathe closed, top of spathe open,
with the abaxial side tapering to a point to give a somewhat cymbifonn appearance.
Commonly in sandy or roc1.-y soils in e. two thirds of Tex., often a weed in fields and
gardens, May-Oct.; from Wisc. s. to Fla. and Ariz., w. to Wyo.

The aggregate species occurs in sandy or clayey soils in pinelands, open woodlands and
in grassy areas, on limestone slopes, in thickets and on stream banks throughout Texas,
often occurring as a weed in gardens and fields, May-Oct.; found in most of the eastem
half of the United States. The segregates distinguished in the key and their synonymy are:

Var. erecta ( including £. erecta and f. intercursa Fem.)
Var. Deamiana Fem.
Var. angustifolia ( Michx.) Fern. Incl. f. angustifolia and £. crispa ( Woot.) Fern.,

C. angustifolia Michx., C. crispa Woot., C. erecta var. crispa (Woot.) Palm. & Steyerm.

2. COMMELINANTIA THARP

We have one of the two species in this American genus.
1. Commelinantia nnomala (Torr.) Tharp. FALSE DAY-FLOWER, wroow's-TEARS. Tufted

leafy annual, pale or yellowish-green and often glaucescent throughout, to about 8 dm.
high; stems erect, clustered, at first simple but later much-branched and spreading, with
the branches emerging through the back of the leaf sheaths just above the nodes; basal
leaves linear-spatulate, tapered to a long ciliate petiole, 2-3.5 dm. long; upper cauline
leaves sessile on the sheath or short-petioled, to 2 dm. long, broadly to narrowly lanceolate,
often somewhat cordate and clasping at base, acute to acuminate a t  apex; inflorescence
typically a simple scorpioid peduncled raceme that terminates the stems and branches
and is subtended by a single broad Bat erect cordate clasping spathe, rarely reduced to
one axillary Bower; Bowers subtended by a small ovate persistent bract 3-5 mm. long;
calyx of 3 similar green imbricated persistent sepals; sepals keeled, slightly hooded, blunt,
9.12 mm. long, somewhat glandular•ciliate above the middle; the showy lavender-blue
petals rhomboid, 15-18 mm. long and somewhat broader than long; the small white
petal ovate-rhombic, 3-4 mm. long and longer than broad; stamens 6, all fertile but
dissin1ilar in size ( of 4 distinct forms) and pubescence; ovary oblong, 3-celled, with 2
superimposed ovules in each cell, the stigma capitate; capsule oblong, loculicidally 3-
valved, 6-8 mm. long; seeds grayish-brown. Commelina anomala (Torr.) Woods.,
Tinantia anomala (Torr.) C. B. Clarke. On limestone gravel, among boulders and in
crevices in ravines and on open-wooded slopes on the Edwards Plateau of cen. Tex.,
Apr.-July; endemic.

3. SETCREASEA K. SCHUM. & SYDOW

Perennial herbs from tuberous roots; cymes sessile, usually many-Bowered, either in
terminal or axillary clusters; sepals distinct, concave, subequal, greenish or scarious;
petals distinct, tapering at base into slender claws that cohere to form a slender tube;
stamens 6, all /erfect, subequal, often more or less hairy, borne on the petals; style
slender, 3-lobe ; capsule stipitate, 3-celled, with the cells dehiscent and 2-seeded. 

A small genus of southwestern United States and Mexico.
1. Leaves narrowly lanceolate, acuminate; filaments smooth; anther cells separated by

a wide connective; distribution in mountains of Trans-Pecos Texas .•....•..•..
. . . . . . . . . .•...•.•...••...•...•••..•....•..... 1. S. leiandra.

1. Leaves ovate to oblong-elliptic or elliptic-lanceolate, obtuse to mostly abruptly acute
apiculate ( 2 )
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2(1). Ovary and fruit more or less pubescent; pedicels glabrous; sepals with a long 
tuft of silky hairs at base; filaments usually adorned with moniliform hairs; 
anther cells separated by a narrow thick connective; distribution in extreme south

Texas; flowering mainly from February to May ..... 2. S. Buckleyi.
2. Ovary and fruit glabrous; pedicels densely clothed with long white hairs; sepals

smooth; filaments without hairs; anther cells separated by a broad membranous 
connective; distribution on open slopes and on cliffs and ledges in mountains of 
Trans-Pecos Texas; flowering mainly from July to October .... ..... ..••...•• 
• . . . . . . . . . . • . • • . . • . . . . . . • . . • . . . . . • • . . . . . • . . • • 3. S. brevifolia.

1. Setcreasea leiandra (Torr.) Pilg. Plant from a cluster of slender fibrous-thickened
roots; stems erect, 3-5 dm. long, somewhat branching and naked above, slender, glabrous; 
leaves distant, narrowly lanceolate, acuminate, 7. 5-16 cm. long, 1-2.5 cm. wide, essen
tially glabrous or somewhat pubescent, the margins smooth or only slightly ciliate
scabrous; margin of wide short sheath glabrous or nearly so; involucral leaves 2, connate, 
ovate-lanceolate, acuminate, cordate and somewhat dilated at base, 24-4 5 mm. Jong, 
very unlike the lower stem leaves; umbel sessile, many-flowered; pedicel densely clothed 
with long white hairs or occasionaHy only with short glandular hairs; sepals oblong, 
rather obtuse, usually glandular-pubescent as well as villous; corolla purplish-red;[etals
roundish-obovate, a little narrowed at base; filaments smooth; anther cells separate by a 
wide connective; capsule oval, somewhat 3-lobed, stipitate, the 3 cells 2-seeded; seeds 
1 mm. in diameter, slightly rugose. Tradescantia leiandra Torr. ( as T. biandra ), Treleasea
leiandra (Torr.) Rose, Neotreleasea leiandra (Torr.) Rose. In moist rocky places, on 
ledges, among shrubs and in canyons of the Trans-Pecos, July-Oct.; also n. Mex.

Those plants in the Capote Falls region in Presidio County that have pedicels provided 
only with short glandular hairs instead of long white hairs are separated as var. glandulosa 
Correll. 

2. Setcreasea Buckleyi I. M. Johnst. Stem loosely branched, elongate, trailing, to 5
dm. long or more; leaves typically elliptic, subobtuse to acute-apiculate, to about 12 cm. 
long and 3 5  mm. wide; margin of sheaths more or less pubescent; involucral leaves 2, 
similar to the lower stem leaves but smaller; umbel sessile, few- to many-flowered; pedicels 
usually glabrous except near summit; sepals with a tuft of long white hairs at base; corolla 
pale-pink to whitish; petals suborbicular-obovate, about 1 cm. long; filaments usually 
adorned with long moniliform hairs; anther cells separated by a narrow thick connective; 
capsule subglobose, about 3.5 mm. in diameter, usually somewhat pubescent ( especially 
when young). Tradescantia speciosa Buckl. On clay mounds among chaparral usually 
near the coast, inland to Webb Co. and e. to Gonzales Co., flowering mostly Feb.-May, 
sometimes later; also adj. Mex. 

3. Setcreasea brevifolia (Torr.) K. Schum. & Sydow. Plant low, with coarse rhizomes;
stems prostrate, simple or somewhat branched (especially above}, to 3 dm. long or more; 
leaves approximate, thickish, somewhat glaucous, broadly ovate to elliptic or elliptic
lanceolate, obtuse to acute-apiculate at apex, to 8 cm. long and 3 cm. wide, the margins 
serrulate and sometimes submarginally long-hairy on upper surface; sheaths ciliate or 
villous on margins; involucral leaves 2, similar to the lower leaves, to about 6 cm. long; 
umbel sessile, several-flowered; pedicels densely clothed with long white hairs; sepals 
smooth, lanceolate; corolla deep-pink to reddish-purple, the petals obovate; filaments 
glabrous; anther cells separated by a broad membranous connective; capsule obovoid to 
subglobose, smooth, about 4 mm. in diameter. Tradescantia leiandra var. ovata Coult., 
Neotreleasea brevifolia (Torr.) Rose, Treleasea brevifolia (Torr.) Rose, Setcreasea ovata
(Coult.) Faruqi, Celarier & Mehr. Among rocks or in crevices, on grassy slopes or on 
sheltered cliffs or north-facing slopes in mts. of the Trans-Pecos, July-Oct.; also n.e. Mex. 

4. TRADESCANTIA L. ::5 SPIDER LILY. SPIDERWORT 

Subsucculent perennial herbs; stem erect to trailing, herbaceous, frequently producing 
subterranean stolons; leaves alternate, sessile, linear to oblong-elliptic ( in our species), 

25 Adapted from Edgar Anderson and R. E. Woodson, Jr. in Contr. Arnold Arb. 9: 
1-132. 193 5.
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the blade basally produced into a perfoliate sheath; inflorescence an umbellate dichoto
mous helicoid cyme, terminal or lateral, subtended by 2 or infrequently 3 subequal or 
unequal foliaceous or rarely scarious bracts; pedicels subtended by solitary or paired 
hyaline or slightly foliaceous bracteoles; sepals 3, separate, equal, more or less concave or 
navicular, foliaceous to petalaceous or hyaline; petals 3, separate, equal, ephemeral; 
stamens 6, fertile, equal, hypogynous; anther sacs reniform ( in our species}, dehiscing 
longitudinally, united by a broadly trapezoid connective; filaments ( in our species} 
abundantly pilose; ovary 3-celled; ovules 3 to 6, uniseriate, orthotropous; style filiform; 
stigma capitate; capsule dry, loculicidally 3-valved; seeds naked, roughly oblongoid to 
subtrigonal or subspherical, more or less rugose and radiately ridged, the micropyle 
persistently pitted, the funicular scar linear to punctiform. 

About 60 species in temperate and tropical America. 

1. Stems creeping or trailing, rooting at the nodes ( at least in part); sepals with a
definite puberulent keel ........................ 12. T. micrantha. 

1. Stems erect or ascending, more or less diffuse in some species, not rooting at the
nodes; sepals more or less concave but not definitely keeled (2) 

2 ( 1 ) . Leaf blade broader than the sheath ( at least the upper ones) ............... . 
. . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. T. edwardsiana. 

2. Leaf blade narrower than the sheath or about as broad ( 3)

3 ( 2). Sepals eglandular-pubescent throughout or glabrous, or merely eglandular-barbate
at the tips ( 4) 

3. Sepals glandular-puberulent ( at least in part), rarely glabrate ( 7) 

4(3). Sepals glabrous or only the tips eglandular-barbate ....................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 5. T. oliioerisis. 

4. Sepals more or less pubescent generally ( 5) 

5( 4). Bracts conspicuously saccate, the blades greatly reduced, dem,ely and minutely
velutinous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. T. gigantea. 

5. Bracts not conspicuously saccate, the blades well-developed, glabrous to more or less
pilose ( 6) 

6 ( 5). Stems 12-49 cm. tall, more or less pilose or hirsute, infrequently glabrate; leaves 
relatively firm in texture, usually edged with purplt:; sepals relatively firm, dull
green to more or less florid ( particularly after an thesis), scarcely inflated •...... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • 2. T. Tiirsutiflora.

6. Stems 2-7 cm. tall in bloom, as tall as 30 cm. in fruit, pilose to villous; leaves rela
tively firm in texture, usually edged with pink or purple; sepals somewhat petal-
aceous, usually strikingly florid, occasionally pale-green, not inflated ......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . • • . • • • 3. T. Tharpii. 

7 ( 3). Sepals glandular-pubescent throughout or with a few eglandular hairs at the 
tips, rarely glabrate ( 8) 

7. Sepals with both glandular and eglandular hairs interspersed (9)

8(7). Plants glaucous; stems branching; funicular scar about as long as the seed .•...
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . • . . . . . . . . . • • 10. T. occidentalis. 

8. Plants subglaucous; stems simple; funicular scar much shorter than the seed ..... . 
. . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . • . . • 11. T. Wrightii. 

9 ( 7). Plants erect or ascending; stems simple or branching infrequently; roots relatively 
long and slender ( 10) 

9. Plants more or less diffuse and spreading; stems much-branched; roots fleshy and
somewhat tuberoid ( at least in part) ( 11) 

10(9). Stems spreading-pubescent, infrequently glabrate; roots relatively slender, glabrate 
or only slightly grayish-puberulent . . . . . . . . . . . . . . 2. T. hirsutiflora. 

10. Stems densely arachnoid-villous; roots rather stout and fleshy, densely ferrugi-
nous-tomentose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. T. Reverchonii. 
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11 ( 9). Stems minutely puberulent to subglabrous; leaves stiff and usually somewhat 
crisped • . . • • . . • • . . . . . . . . . . • • . • • • . • • . • • . . . • . . • 7. T. humilis.

11. Stems densely pubescent to arachnoid-pilose; leaves relatively :flaccid and lax ( 12)

12( 11). Pedicels and sepals with glandular and eglandular hairs interspersed; pedicels
20-30 mm. long . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . 8. T. subacaulis.

12. Pedicels and sepals densely covered with long glandular hairs; pedicels 25-45 mm.
long . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . 9. T. pedicellata.

1. Tradescantia edwardsiana Tharp. Roots long and slender, relatively :fleshy, very
inconspicuously and irregularly pilose; stems erect or ascending, relatively stout, straight, 
not flexuose, densely and minutely puberulent to glabrate; nodes 3 to 6: intemodes to 11 
cm. long; leaves relatively firm, somewhat subsucculent and crisp, light-green, not glaucous
or subglaucous, the anastomosing secondary veins not evident in desiccation, elliptic
lanceolate, acuminate, gradually constricted into the sheath, 7-30 cm. long, 15-45 mm.
broad, minutely puberulent to essentially glabrate, the sheath to 3 cm. long and 2 cm.
broad; cymes umbellate, few- to several-flowered, terminal, usually also lateral at the
upper nodes, the lateral inflorescences with a definite peduncle; bracts foliaceous, 4-18
cm. long, to 35 mm. broad, widely spreading; pedicels 1.5-3 cm. long, reflexed and some
what accrescent in fruit, green, minutely and densely puberulent; sepals elliptic, acumi
nate, 6-9 mm. long, green, not inflated, glandular-puberulent; petals broadly ovate, 1-1.2
cm. long, white to pale-mauve, rarely bright-pink; filaments abundantly pilose, the con
nective broadly trapezoid; ovary ovoid, glandular-puberulent; capsules obovoid-trigonal,
8-10 mm. long; seeds 3-4 mm. long, roughly compressed-oblongoid, the linear funicular
scar about as long as the seed. Rich woods and along moist alluvial terraces and ravines,
s.-cen. Tex., Feb.-May; endemic.

2. Tradescantia hirsutiHora Bush. Roots relatively long, somewhat fleshy, inconspicu
ously and irregularly pilose to glabrate; stems erect or ascending, straight or very slightly 
flexuose, more or less spreading-pilose or hirsute, infrequently glabrate; nodes 2 to 5; 
intemodes to 21 cm. long; leaves firmly membranaceous, deep-green to somewhat sub
glaucous, linear-lanceolate, long-acuminate, 14-32 cm. long, to 2 cm. broad, scatteringly 
pilose, infrequently glabrate or glabrous; sheath rather turgid and inflated, to 2 cm. long 
and broad; cymes umbellate, few- to many-flowered, term.inal, solitary or accompanied 
by lateral pedunculate inflorescences at the upper nodes; bracts foliaceous, widely spread
ing or divaricate, to 16 cm. long and 14 mm. broad, scatteringly pilose to glabrate or 
glabrous; peqicels 1.5-3 cm. long, pilose or very rarely glabrate, more or less reflexed and 
accrescent after maturity; sepals broadly elliptic, acute to acuminate, 7-13 mm. long, 
dull-green, not infrequently somewhat suffused or edged with rose, not inflated, pubescent 
with eglandular or glandular and eglandular hairs interspersed; petals broadly ovate, 
12-18 mm. long, bright-blue, rarely pink; filaments abundantly pilose, the connective
broadly trapezoid; ovary ovoid, pubescent with eglandular or glandular and eglandular
hairs interspersed, rarely glabrate; capsules obovoid-oblongoid, 5-7 mm. long; seeds
roughly compressed-oblongoid, 2-3 mm. long, the linear funicular scar about as long
as the seed. In sandy soil in prairies and open woods and on banks in e. half of Tex.,
Mar.-June; from w. Fla., Tex., adj. Ark. and e. Okla.

3. Tradescantia Thnrpii Anders. & Woods. Roots short and fleshy as well as slender
and fibrous, glabrate; stems erect, straight, rarely branching, shaggy pilose to villous; 
nodes I or 2; intemodes to 9 cm. long; leaves firmly membranaceous, green, not glaucous, 
the margins frequently hyaline or edged with rose, linear-lanceolate, long-acuminate, 14-
30 cm. long, to 25 mm. broad, laxly and irregularly pilose or villous, widely spreading, 
the sheath to 15 mm. long and 3 cm. broad, usually imbricated at the base of the stem; 
cymes umbellate, multiflorous, terminal, solitary; bracts foliaceous, to 26 cm. long and 
25 mm. broad, widely spreading; pedicels very slender, 4-6 cm. long, laxly pilose, more 
or less purple or rose-colored, rarely pale-green, after flowering reflexed and somewhat 
accresent; sepals broadly elliptic, acute to acuminate, 12-16 mm. long, uniformly 
eglandular-pilose, somewhat petalaceous, purple or rose-colored, rarely pale-green, not 
inflated; petals broadly ovate, 18-22 mm. Jong, deep-rose or purple, not infrequently blue; 
filaments abundantly pilose, the connective broadly trapezoid; ovary ovoid, uniformly 
eglandular-pubescent, rarely glabrous; capsules obovoid-trigonal, 5-7 mm. long; seeds 
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roughly compressed-oblongoid, 2-3 mm. long, the linear funicular scar about as long as 
the seed. In clay soils of rocky prairies and open woodlands in n.-cen. Tex., Mar.-Apr.; 
from s.w. Mo. and adj. Kan. to Tex. and e. Okla. 

4. Tradescantia gigantea Rose. Roots relatively thick and fleshy, irregularly pilose to
glabrate; stems erect or ascending, straight, branching rather infrequently, densely and 
minutely eglandular-puberulent above, glabrate below; nodes 3 to 5; intemodes 4-16 cm. 
long; leaves firmly membranaceous, glaucous, linear-lanceolate, long-acuminate, 10-35 
cm. long, to 25 mm. broad, glabrous or the uppermost not infrequently densely and
minutely velutinous and pouched as in the bracts; sheath rather turgid and inflated, to
25 mm. long and 3 cm. broad; cymes umbellate, few- to many-flowered, terminal, solitary
or axillary at the upper nodes; bracts conspicuously saccate, greatly reduced, more or
less foliaceous, to 1 dm. long and 2 cm. broad, minutely and densely velutinous, sharply
refle:,:ed or divaricate; pedicels 12-25 mm. long, densely and minutely eglandular
velutinous, more or less reflexed and accrescent in fruit; sepals broadly elliptic, acute, to
11 mm. long, densely and minutely eglandular-velutinous as in the bracts and pedicels;
petals broadly obovate, rounded to broadly obtuse, 15-18 mm. long, bright-magenta-pink
to blue; filaments abundantly pilose, the connective broadly trapezoid; ovary ovoid, uni
formly and minutely eglandular-velutinous as in the sepals; capsules 6-7 mm. long; seeds
roughly compressed-oblongoid, 2-3 mm. long, the linear funicular scar about as long
as the seed. In limestone soils and pasturelands in cen. Tex., Mar.-May; endemic.

5. Tradescantia ohioensis Raf. Roots relatively slender, somewhat Hesby, irregularly
pilose to glabrate; stems erect or ascending, straight or slightly flexuose, glabrous, glaucous 
and subsucculent; nodes 3 to 8; intemodes to 18 cm. long; leaves firmly membranaccous, 
glaucous, linear-lanceolate, .Iong-acuminate, to 45 cm. long and 45 mm. broad, glabrous 
or infrequently more or less pilose at the sheath; �eath rather turgid and inflated, to 4 
cm. long and 45 mm. broad; cymes umbellate, few- to many-flowered, terminal, solitary,
frequently accompanied at the upper nodes by lateral pedunculate inflorescences; bracts
foliaceous, glaucous, glabrous or minutely barbate at the tips, to 25 cm. long and 22 mm.
broad, sharply reflexed or divaricate; pedicels to 25 mm. long, glabrous, more or less
reflexed and somewhat accrescent in fruit; sepals elliptic, acute to acuminate, to 15 mm.
long, glaucous, infrequently somewhat suffused with rose or purple, glabrous or more or

less eglandular-barbate at the tips; petals broadly ovate, to 2 cm. long, blue to rose or
magenta, rarely white; filaments abundantly pilose, the connective broadly trapezoid;
ovary ovoid, glabrous or with a tuft of weak eglandular hairs at the base of the style;
capsules obovoid-trigonal, 4-6 mm. long; seeds roughly compressed-oblongoid, 2-3 mm.
long, the linear funicular scar about as long as the seed. -T. canaliculata Raf., T. ref{exa
Raf. In meadows, prairies and thickets, less frequently in woods, commonly spreading to
roadsides and railroad right-of-ways in e. two thirds of Tex., Feb.-May; from s. N.E. to
Fla., and w. to Minn. and Tex.

The most common and widespread species in the U.S. where it is frequently cultivated 
and escapes to become naturalized. 

6. Tradescantia Reverchonii Bush. Roots rather stout and fleshy, densely ferruginous
tomentose; stems erect or ascending, straight or very slightly flexuose, simple or branching 
infrequently, densely arachnoid-villous, rarely glabrate; nodes 3 to 6; intemodes to 3 dm. 
long, the uppermost usually much-abbreviated; leaves firmly membranaceous, deep green 
to somewhat subglaucous, linear-lanceolate, long-acuminate, 10-35 cm. long, to 28 mm. 
broad, arachnoid-villous; sheath to 35 mm. long and 3 cm. broad; cymes umbellate, 
few- to several-flowered, terminal, solitary or infrequently accompanied by lateral 
pedunculate inflorescences at the upper nodes; bracts foliaceous, somewhat saccate, 
widely divaricate, to 7 cm. long and 14 mm. broad, arachnoid-villous as in the leaves; 
pedicels 15-23 mm. long, pilose or villous, more or less reflexed and accrescent in fruit; 
sepals broadly elliptic, acute to acuminate, 9-12 mm. long, dull-green, frequently some
what suffused or edged with rose or purple, not inflated, pubescent with glandular and 
eglandular hairs interspersed; petals broadly ovate, 15-18 mm. long, bright-blue, rarely 
white; filaments abundantly pilose, the connective broadly trapezoid; ovary ovoid, pubes
cent with glandular and eglandular hairs interspersed; capsules obovoid-trigonal, 6-8 mm. 
long; seeds roughly compressed-oblongoid, 3-4 mm. long, the linear funicular scar about 
as long as the seed. In rocky open woods and sandy soils in e. half of Tex., Mar.-July; 
also w. La. 
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1. Tradescantia humilis Rose. Roots stout and fleshy, commonly tuberoid, accompanied
by slender roots in varying quantity, irregularly pilose to glabrate; stems more or less 
diffuse and spreading, much-branched ( particularly at the base}, densely and minutely 
puberulent or scabridulous to glabrate; nodes 2 to 7; intemodes to 12 cm. long; leaves 
finnly membranaceous, deep-green or paler and somewhat subglaucous, minutely puberu
lent or scabridulous to glabrate, to 2 dm. long and 2 cm. broad, rather stiff and somewhat 
recurved to falcate, the margins usually more or less crisped and tinged with rose or 
purple; sheath to 15 mm. long and 22 mm. broad; cyrnes umbellate, few- to many-flowered, 
tenninal, solitary or more frequently accompanied by lateral pedunculate inflorescences 
at the upper nodes; bracts foliaceous, more or less recurved and crisped as in the leaves, 
minutely puberulent or scabridulous to glabrate, to 15 cm. long, and 15 mm. broad; 
pedicels 15-25 mm. long, mixecl-puberulent or -pilose, sharply spreading and slightly 
accrescent in fruit; sepals broadly elliptic, acute to acuminate, dull-green, occasionally 
somewhat edged or suffused with purple, 9-11 mm. long, pubescent with glandular and 
eglandular hairs interspersed; petals broadly ovate, 11-19 mm. long, bright-blue, oc
casionally pink; ovary ovoid, pubescent with glandular and eglandular hairs as on the 
sepals, rarely glabrate; capsules obovoid-oblongoid, 6-7 mm. long; seeds roughly com
pressed-oblongoid, 2-3 mm. long, the linear funicular scar about as long as the seed. In 
sandy and rocky soil in e. half of Tex., Mar.-June; endemic. 

8. Tradescantia subacaulis Bush. Roots stout and fleshy, usually somewhat short and
tuberoid toward the distal end and there more or less ferruginous-tomentose, slender roots 
also present in varying quantity; stems more or less diffuse and spreading, much-branched, 
densely arachnoid-villous, rarely nearly glabrate; nodes 1 to 3; internodes to 11 cm. long; 
leaves firmly membranaceous, deep-green, more or less arachnoicl-villous a� on the stems, 
linear-lanceolate, long-acuminate, 10-18 cm. long, to 15 mm. broad, relatively lax and 
flaccid; sheath 4-8 mm. long, to 14 mm. broad: cyrnes umbellate, few- to several-flowered, 
terminal, solitary or accompanied by lateral pedunculate inflorescences at the upper 
nodes; bracts foliaceous, rather lax and flaccid as the leaves, arachnoid-villous, to 11 cm. 
long and 2 cm. broad; pedicels 2-3 cm. long, mixed-puberulent or -pilose, sharply spread
ing and somewhat accrescent in fruit; sepals broadly elliptic, acute to acuminate, 7-8 mm. 
long, dull-green or occasionally somewhat petalaceous and more or less suffused with 
rose or purple, pubescent with �landular and eglandular hairs interspersed; petals broadly 
ovate, 13-14 mm. long, bright-blue; ovary ovoid, pubescent with glandular and eglandular 
hairs interspersed; capsules obovoid-trigonal, 5-6 mm. long; seeds roughly compressed
oblongoid, 2-3 mm. long, the linear funicular scar about as long as the seed. In sandy 
soil in s.e.-cen. Tex., Ma1.-June; endemic. 

9. Tradescantia pcdicellnta Celarier. Roots large and fleshy, usually interspersed with
tuberoids and slender roots in varying amounts; stems more or less diffuse and spreading, 
much-branched ( mostly from base), densely covered with short to long glandular or 
eglandular hairs or both types interspersed; nodes 2 to 5: internodes to 1 dm. long; leaves 
membranaceous, dark-green to light-yellowish-green, the veins quite pronounced in 
lighter colored individuals, linear-lanceolate, mostly 2-3 dm. long, to 1 cm. broad, 
recurved and somewhat lax, sparsely to .densely covered with short and long hairs that 
are glandular, eglandular or both and mostly restricted to lower surface and margins; 
cymes umbellate, few- to many-flowered, terminal and usually accompanied by lateral 
pedunculate inflorescences; bracts foliaceous, somewhat recurved and lax as in the leaves, 
one of the pair usually much longer than the other, to 15 cm. long, 3-6 mm. broad, 
sparsely to densely covered with glandular or eglandular hairs or ( more frequently} the 
two types interspersed; pedicels very long and slender, 25-45 mm. long, densely pubescent 
with medium to long glandular hairs; sepals broadly elliptic, acute to acuminate, 6-11 
mm. long, densely and uniformly covered with medium to long glandular hairs, not
inflated: petal� broadly ovate, pink to dark-blue; filaments abundantly pilose, the con
nective broadly trapezoid; ovary ovoid, the terminal one third of ovary with scattered
glandular hairs, terminating with a dense tuft at base of style; seeds compressed-oblongoid,
2-4 mm. long, the linear funicular scar about as long as the seed. Rocky soil in the
Edwards Plateau of cen. Tex.; endemic.

This plant may possibly have originated from a cross between T. occidentalis and 
T. humilis.
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10, Tradescantia occidentalis (Britt.) Smyth. Roots rather stout and fleshy, usually 
accompanied by slender fibrous roots in varying quantity, irregularly pilose to glabrate; 
stems erect or ascending, straight, more or less branching, glabrous, glaucous and some
what subsucculent; nodes 2 to 6; intemodes to 25 cm, long; leaves firmly membranaceous, 
glaucous, entirely glabrous, linear-lanceolate, long-acurninate, to 5 dm. long and 2 cm, 
broad, stiff and widely divaricate or falcate; sheath rather turgid and inflated, to 3 cm. 
long and 35 mm. broad; cymes umbellate, few- to many-flowered, terminal, solitary, 
usually accompanied by one or more lateral pedu.nculate inflorescences at the upper 
nodes; bracts foliaceous, glabrous, glaucous, sharply reflexed or divaricate, to 21 cm. Jong 
and 2 cm. broad; pedicels 1-2 cm. long, glandular-puberulent, reflexed and somewhat 
accrescent in fruit; sepals elliptic, acute to acuminate, 4-10 mm. long, glaucous or some
what suffused with rose or purple, uniformly glandular-puberulent, very rarely with a 
terminal barb of weak eglandular hairs (in hybrid specimens); petals broadly ovate, 7-16 
mm. long, bright-blue to rose and magenta; filaments abundantly pilose, the connective
broadly trapezoid; ovary ovoid, glandular-puberulent, very rarely glabrate or glabrous;
capsules oblongoid-trigonal, 4-7 mm. long; seeds roughly compressed-oblongoid, 2-4 mm,
long, the linear funicular scar about as long as the seed. In prairies and plains, mostly in
sandy or rocky soils throughout Tex., Mar.-July; mainly from N.D. to Tex., w. to Mont.
and Ariz.

11. Tradescantia Wrightii Rose & Bush. Roots relatively slender, somewhat fleshy,
irregularly and inconspicuously pilose to glabrate; sterns erect or ascending, straight, 
simple, glabrous, glaucous or glaucescent, somewhat subsucculent; nodes 1 to 3; inter
nodes to 15 cm. long; leaves firmly membranaceous or somewhat subsucculent, glabrous, 
glaucous or glaucescent, linear-lanceolate, long-acuminate, to 1 elm. long and 2-5 mm. 
broad, spreading or ascending; sheath 1-2 cm. long, to 1 cm. broad; cymes umbellate, few
to several-flowered, terminal, solitary; bracts foliaceous, glabrous, glaucous or glaucescent, 
spreading or ascending, to 7 cm. long, 3-6 mm. broad; pedicels 12-17 mm. long, glabrous 
or rarely with a very few glandular hairs, reflexed and somewhat accrescent in fruit; sepals 
elliptic, acute to acuminate, 5-6 mm. long, glaucous or glaucescent, glabrous or rarely 
with a few glandular hairs at the base; petals broadly ovate, about 1 cm. long, rose to 
magenta and purple; filaments abundantly pilose, the connective broadly trapezoid; ovary 
ovoid, glabrous or rarely with a very few glandular hairs at the base of the style; capsules 
obovoid-trigonal, 3-4 mm. long; seeds broadly compressed-oblongoid to oblongoid
bigonal, about 2 mm. long, the linear funicular scar much shorter than the seed. On moist 
canyon stream-banks in the Trans-Pecos, May-Sept.; endemic. 

12. Tradescantia micrantha Torr. Roots slender and fibrous, glabrate or very minutely
puberulent; stems creeping or trailing, branching rather frequently, rooting at the nodes 
( at least in part), somewhat fleshy and subsucculent, glabrous, nodes 3 to 10: internodes 
to 5 cm. long; leaves somewhat subsucculent, deep-green, oblong-elliptic, acute to 
acuminate, to 35 mm, long and 3-8 mm. broad, sharply spreading or slightly falcate, the 
margins ciliolate, otherwise glabrous or essentially so; sheath 2-4 mm. long, 2-5 mm. 
broad, papery, more or less pilosulous or scabridulous; cymes umbellate, few- to several
flowered, terminal, solitary; bracts foliaceous, similar to the leaves, to 17 mm. long, 4-7 
mm. broad; pedicels 8-12 mm. long, very slender, glabrous or essentially so, spreading
and slightly accrescent in fruit; sepals ovate-lanceolate, acuminate, 4-5 mm. long, hyaline,
keeled, minutely scabridulous; petals ovate, 5-7 mm. long, bright-rose or pink; ovary
ovoid, glabrous; filaments rather sparsely pilose, the connective trapezoid; capsules about
2 mm. long; seed oblong, compressed, grayish, strongly transversely corrugated, about
1.5 mm. long, the linear funicular scar about a third as long as seed. In sandy or cJayey
soils in open oak or mesquite woods and prairies in s. coastal Tex., May-Sept.; endemic.

5, CALLISIA L. 

About 12 species in temperate and tropical America. 
I. Callisia repens L. Creeping or ascending often delicate herb; stems slender, glabrous;

leaves cordate-ovate, 15-35 mm. long, to 13 mm. wide, acuminate at apex, clasping at 
base, sometimes purplish, the margins ciliate; flowers small, in axillary glomerules, 
scarcely exserted from the leaf sheaths; sepals 3, linear-oblong to linear-lanceolate, some-
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what falcate, 3-4 mm. long, about 0.8 mm. wide, dorsally pilose, persistent; petals 3, 
white, oblong, shorter than the sepals; stamens at least 3; filaments glabrous; ovary oblong
ellipsoid, pilose at the apex; style filiform, glabrous; stigma penicillate; capsule oblong, 
1.5 mm. long, valvate, membranous, 2- or 3-valved, compressed; seeds dark-brown, 
wrinkled, about 1 mm. long and 0.8 mm. broad. On rocky and in gravelly often moist 
soil in shade, in s. Tex., flowering in early spring; also throughout the W.I. and cont. 
trop. Am. 

6. ANEILEMA R. BR.

About 100 species, mostly in warm regions in the Old World. 
1. Aneilema nudiflorum ( L.) Kunth. Herbs with diffuse often creeping stems and

branches, 1-3 dm. tall; leaves linear to linear-lanceolate, acuminate, 3-11 cm. long, ciliate 
at the base; cymes long-peduncled, subtended by involucres of leaflike bracts; perianth 
regular; petals blue or purplish, 5- 8 mm. long; stamens 3; capsule borne in a spathe, 
oval to globular, 4- 5 mm. long, minutely beaked. Roadsides, woods and groves on the 
Coastal Plain of s. Tex., summer-fall; from Fla. to Ga. and Tex. 

FAM. 36. PONTEDERIACEAE H.B.K. 

PICKEREL-WEED F AMil..Y 

Perennial aquatic of bog plants with floating or creeping rootstocks and sheathing 
leaves; leaves alternate, straplike or differentiated into petiole and blade; inflorescence 
axillary from the stem or rootstock, from a spathe; flowers solitary or in several- to many
flowered spikes or panicles, perfect, more or less irregular; perianth salverform or funnel
form, the tube mostly well-developed, free from the ovary, the 6 lobes similarly colored; 
stamens 3 or 6, inserted in throat of perianth, mostly unequal or dissimilar, the anthers 
introrse; style 1; stigma 3-lobed or 6-toothed; ovary superior; fruit a perfect or incom
pletely 3-celled many-seeded capsule or a I-seeded utricle; seeds ribbed. 

About 30 species in a haH dozen genera in temperate and tropical regions. 
1. Stamens 6; perianth funnelform (2)
1. Stamens 3; perianth salverform ( 3)
2( 1 ). Plants typically free-floating; fruit a many-seeded dehiscent capsule .......... . 

. . • • . • . . . . . . . • • • • • • • • . • • . . • • • • . . • . • • • • • • • • • • • 1. Eichlwrnia, p. 366. 
2. Plants rooted in mud; fruit a I-seeded utricle ......... 2. Pontederia, p. 367. 
3( 1 ). Perianth regular or nearly so; style usually stout, about as long as or shorter 

than the short stamens ...................•..... 3. Heteranthera, p. 367. 
3. Perianth markedly zygomorphic; style slender, almost as long as the long stamen

............................•.......•........ 4. Eurystemon, p. 368. 

I. EICIDIORNIA KUNTH WATER-HYACINTH 

Floating aquatic herbs, rooting at nodes; aerial leaves broad, the petiole usually spongy
inHated; inflorescence pedunculate, spicate to paniculate, from a spathe, the spathe sub
tended by a sheath that often has a small dilated blade; perianth funnelform, sliahtly 
2-lipped; stamens 6, the 3 upper all included, the 3 lower more exserted; anthers obfong,
basillxed; ovary 3-celled; capsule membranaceous, many-seeded. Also spelled Eichornia.

About six species in the tropics and warm temperate regions of America and Africa. 
1. Petioles inflated at the base; plants with a short naked stem bearing new plants at the

nodes; peduncle below the flowers exserted from the spathe; perianth lobes entire 
............................................. 1. E. crassipes. 

1. Petioles not inflated; plants with a continually growing stem, bearing leaves for its
entire length; peduncle below the flowers included in the spathe; perianth lobes

marginally erose ......•......•.•..•.••.....•.. 2. E. azurea.
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I. Eichhornia crassipes (Mart.) Sol.ms. Leaf blade suborbicular to broadly elliptic, to
1 elm. long; flowers showy, light-blue to bluish-purple, 4-6 cm. long and broad. Piaropus 
crassipes (Mart.) Britt. Ponds, streams and ditches in s. and e. Tex., Apr.-July ; from 
Va. s. to Fla., w. to Mo. and Tex.; also Mex., W.I., C.A. and S.A. A beautiful, noxious 
weed! 

�- Eichhornia azurea ( Sw.) Kunth. Except for the uninftated petioles and cross
margined perianth lobes, this species is quite similar in habit to E. crassipes. It also grows 
in the same kind of habitats. Rather widespread in Latin Am., apparently introd. in 
s. Tex., July.

2. PONTEDERIA L. PICKEREL-WEED 

Stout herbs with thick creeping rhizomes rooted in mud; leaves erect, long-petioled, with 
a sheathing stipule within the petiole; leaf blades variable, broad or narrow; inflorescence 
an erect spike of violet-blue ephemeral flowers from a sheathing spathe, with a solitary 
leaf on the flowering stem; perianth funnelform, 2-lipped, the tube revolute-coiled after 
flowering; stamens 6, the 3 upper unequally inserted, the 3 lower long-exserted; anther 
elliptic, blue, versatile; ovary 3-celled; fruit a !-seeded utricle. 

About 6 species in warm regions of the western hemisphere. 
1. Periant'h villous in bud, becoming glabrate with age, rarely sparsely glandular ..... 

. . . • . . . . • . • . • • • . • • • • • • • • . . . . • . . • . . • . . . . . . . . . . 1. P. cordata var. cordata. 
I. Perianth persistently pubescent with ,hort glandular hairs ....................• 

. . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 1. P. cordata var. lanceolata. 

1. Pontederia cordata L. var. cordata. Stem up to 1 m. tall; leaf blades varying from
deltoid-ovate to triangular-lanceolate, prominently and deeply cordate to truncate or 
rarely narrowed at base, to 2 elm. long; spike to 15 cm. long. In marshes and ditches 
in shallow water of e. Tex., June-Sept.; P.E.I. and N.S., s. to Fla., w. to Mo., Okla. 
and Tex. 

Var. lanceolata (Nutt.) Griseb. Similar to var. cordata in habit and habitat; leaf blade 
usually somewhat firmer than in that variety. P. lanceolata Nutt. Fla. w. to e. Tex., locally 
n. to Del.

3. HETERANTHERA R. & P. MUD-PLANTAIN 

Herbs submersed, Boating or rooted in mud, forming a rosette or with elongate simple 
or branched stems; leaves sessile or petiolate; leaf blades straplike to ovate or lanceolate 
to reniform, leathery to thin and pe11ucid; flowers solitary or several in a spike, from a 
spathe that arises from the sheathing side of a petiole or in the a"Cils of leaves; perianth 
salverform, the limb more or less equally 6-parted, ephemeral; stamens 3, equal or un
equal; anthers ovate to sagittate, basiAxed; capsule 1- or incompletely 3-celled by intrusion 
of the placentae, many-seeded. 

About a dozen species in America and Africa, mostly tropical. 
1. Leaves sessile, linear, grasslike, pellucid; spathe sessile in axils of leaves; stamens

all alike; anthers coiled with age ( 2) 
1. Leaves petiolate, with an expanded thickish blade; spathe peduncled; stamens di

morphic; anthers not coiled ( 3) 
2( 1). Perianth tube much less than twice as long as the spathe; seeds ellipsoid, yellow

brown, the 10 to 12 membranaceous wings evanescent .. .........•.......... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . 1. H. dub la.

2. Perianth tube twice as long as the spathe or longer; seeds nearly globose, black-brown,
the 14 to 16 wings petsistent ..••....••......... 2. H. Liebmannii.

3( 1 ). Spathe 1-fiowered; leaf blade ovate to elliptic or elliptic-lanceolate .. ........ . 
. . • . . . • . . • . . . . • . • . . . . . . . • • . . . . • • . . . • • . . . . . . . . 3. H. limosa.

3. Spathe 3- to 10-Howered; leaf blade round-reniform .. .4. H. reniformis,
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1. Heteranthera dubia (Jacq.) MacM. Plants submersed, the small yellow flowers
usually expanded on the water sudace; leaves to 15 cm. long; spathe to 5 cm. long; 
perianth tube to 7 cm. long. Zosterella dubia ( Jacq.) Small. Streams and quiet waters 
ins. and s.-cen. Tex., Apr.-June; Fla., w. to Tex. and Mex., n. to Que. and Ont., w. to Ore. 

2. Heteranthera Liebmannii ( Buch. ) Shinners. Plant similar in habit and habitat to
H. dubia; spathe to 6 cm. long; perianth tube to 12 cm. long. Zosterella longituba Alex.
On mud or floating in ponds and ditches in s. and w. Tex., Apr.-July; Tex. and Ala., s.
to Mex. and W.I.

This species is more abundant in Texas than the closely allied H. dubia. 
3. Hetcranthera limosa ( Sw.) Willd. Plants rooted in mud to form rosettes, also repre

sented by another distinct form with an elongated creeping stem that roots at the nodes; 
leaf blade to 1 dm. long, usually much shorter; spathe conspicuously peduncled; flowers 
white to purplish -blue. Ponds, tanks and in wet soil of low woods in s., cen. and w. Tex., 
rare in e. Tex., May-Oct.; Fla., w. to N.M. and Mex., n. to Minn., Neb. and Colo.; also 
trap. Am. 

What we consider to be two forms of this species, as noted above, might prove to be 
distinct entities with further study. 

4. Heteranthera reniformis R. & P. Plants creeping in mud or floating in shallow
water; leaf blades to 3 cm. long and 5 cm. wide; spathe short-peduncled ; Bowers white or 
pale-blue. H. peduncularis Benth. In streams in w. to s.e. Tex., Aug.-Sept.; Fla., w. to Tex. 
and Mex., n. to Conn., m. and Neb. 

4. EURYSTEMON ALEX.

A monotypic genus. 

I. Eurystemon mexicanum (Wats.) Alex. Erect herb rooted in mud, to 4 dm. tall,
noticeably glandular-pubescent above; leaves sessile , sheathing the stem, to 15 cm. long, 
straplike; Bowers about 12 in an open spike that appears to be terminal, pale-blue to 
indigo-blue, from a spreading foliaceous spathe; perianth salverform, the limb conspicu
ously zygomorphic; stamens 3, strikingly dissimilar; anthers basifixed, anther on longest 
filament bluish and much larger than those on the two short inflated filaments; capsule 
3-celled, many-seeded. Heterantliera mexicana Wats. In ditches and about ponds in
s. and n.w. fex., June-Aug.; also n. Mex.

FAM. 37. JUNCACEAE Juss. RusH FAMILY 

Annual or perennial grasslike or sedgelike herbs, usually 1!rowing in wet places; leaves 
(like those of Cyperaceae and Gramineae) definitely formed into a lower sheath and an 
upper blade or the latter reduced in some species; inflorescence a terminal ( or in a few 
species apparently lateral) flaring panicle either of individual flowers subtended by pairs 
of scalelike bracts or usually of glomerules or heads of flowers, the flowers of the heads 
being subtended by 3 or only a single scalelike bract or occasionally the inflorescence 
reduced to only a single glomerule or head; perianth of 6 separate scales in 2 series, an 
outer whorl of  3 (sepals) and an inner whorl of 3 {petals), these all usually of about 
the same scalelike chartaceous to hyaline texture, narrowly ovate to Ianceolate or subu
Iate, usually sharply acute; stamens 3 or 6, when 3 then opposite the sepals ( at the 
corners of the capsule); filaments basally united into a minute flange around (but free 
from) the ovary; carpels 3; styles 3; placentas 3; ovary superior, 1 - to 3-locular; placentas 
axile or by reduction of the septa more or less parietal; capsules loculicidal; ovules and 
seeds minute, 3 to many. 

A family of about 9 genera and 400 species very widely distributed but not as common 
in the tropics as in cool, wet climates. 

1. Seeds numerous ............... ..... . .... . ....... 1. Juncus, p. 369. 
1. Seeds 3 ...•.................................•.. 2. Luzula, p. 377. 
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1. JUNCUS L. Rusu. BoG-RUSH

Characters of the family but seeds numerous, never only 3. Rushes and sedges ( Cyper
aceae) are often confused by those who do not ta1ce the trouble to look at the flowers, 
which are diagnostic. The certain identification of any species ( of sedge or rush) requires 
mature or nearly mature fruit and usually the examination of it under a strong lens. 

A cosmopolitan genus of perhaps 300 species. Rushes have some forage value, but are 
nowhere abundant enough to be of great economic importance. 

I. Inflorescence pseudolateral, the stem apparently continuing beyond it ( 2)
1. Inflorescence terminal or both terminal and lateral, with either long or short leafy

bracts ( 6) 

2(1). Flowers in glomerules of 2 to 5 flowers, each g1omerule subtended by as many 
bracteoles as there are flowers, or an occasional flower al�o with an extra bracteole 
at the base of the perianth ...................... 10. J. Roemeriarws. 

2. Flowers mostly solitary, most of them obviously subtended by a pair of bracteoles
in addition to the bracteole at the floriferous node ( 3) 

3(2). Rhizomes much-branched, forming extensive mats in the mud; stamens 6, the 
anthers about 4 times as long as the filaments; capsule narrowly ovoid, acute ( 4) 

3. Rhizome ( if present) very short and not extensively creeping or branching, the plants
thus essentially tufted; stamens 3, the anthers about equaling the filaments; cap
sules obovoid and obtuse or nearly spherical ( 5) 

4( 3). Cu}ms essentiaJly terete, 1-2.5 mm. thick basally, not twisted; bract 3 to 8 
times as long as the inflorescence . . . . . . . . . . . . . . . . 6. J. balticus. 

4. Culms compressed, 2- 3 mm. thick basally, often twisted; bract 2 or 3 times as
long as the inflorescence . . . . . . . . . . . . . . . . . . . . . . . 7. J. mexicanus. 

5( 3). Capsules obovoid, obtuse or even depressed apica11y; flowers numerous, 30 to 100 
per panicle; upper sheaths bladeless . . . . . . . • . . . . . 8. J. effusus. 

5. Capsules nearly spherical or slightly ovoid, apically turgid; flowers few, 2 to 25 per
panicle; upper sheaths bearing blades .....•...... 9. J. coriaccus. 

6 (I). Individual flowers with a pair of bractlets in addition to the bractlet at the base 
of the pedicel ( 7) 

6. Individual Bower with only one bractlet at the base of the very short pedicel (II)

7 ( 6). Annual 5-30 cm. tall; cul ms Boriferous more than a fourth the length, usually
more than a third the length; leaf sheaths not auricled nor prolonged terminally 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. J. bufonius. 

1. Perennials 8-125 cm. tall; culms Boriferous less than half the length; leaf sheaths
auricled and/ or prolonged ( 8) 

8(7). Leaf auricles scarious or broadly scarious-margined, 1-2.5 mm. long, prolonged, 
distinctly longer than broad; plant 8-45 cm. tall . . . 1. J. tenui�. 

8. Leaf auricles membranous or subcoriaceous, white to brown, 0.3-1 mm. long, not
prolonged; plants 20-125 cm. tall ( 9) 

9 ( 8). Leaf blades strongly involute, appearing channeled on tl1e ventral side; bractlets 
acute or acuminate; inflorescence diffuse .......... 4. ]. diclwtomus. 

9. Leaf blades flat or involute; bractlets obtuse or acute; inflorescence crowded (IO)

10(9). Perianth 4-5 mm. long; some flowers solitary, some in heads ............... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. J. Dudleyi. 

10. Perianth 3.3-4.2 mm. long; flowers solitary ( though inflorescence crowded, none of 
the flowers in true heads) . . . . . . . . . . . . . . . . . . . . . . 2. J. interior. 

11 ( 6). Leaf blades not septate ( i.e., not nodulose) , i.e., cross-partitions not palpable nor 
tangible when finger is run along the blade ( included here is J. saximontanus with 
incomplete partitions; see also J. polycephalus) ( 12) 

11. Leaf blades septate, nodulose or cross-partitioned ( 16)
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12( 11). Anthers 6; blades with inconspicuous incomplete septa; plants of higher eleva
tions, Trans-Pecos Texas ....•..•........••....• 15. ]. saximontanus. 

12. Anthers 3; blades nonseptate entirely ( 13)
13( 12). Tufted annual; culms mostly less than 10 cm. long; blades about 0.5 mm. broad

at the middle ........•...•.•...•....•.....•... 14. ]. capitatus. 
13. Perennials; culms mostly more than 10 cm. long; leaves 1-5 mm. broad ( 14)
14( 13.) Stems first ascending 5-2 0 cm., then stoloniform-creeping or floating and greatly

elongate; capsule very narrow but obtuse ...••.••• 13. ]. repens. 
14. Stems erect or nearly so; capsule obovoid, plump ( 15)
15( 14). Perianth 4-5 mm. long, half again as long as the capsule; anthers yellow;

largest transverse dimension of the compressed culm 0.5-1 mm. . ............• 
. . . . . . . . . . . . . • . . • . . . . . • . . . • . • . . • • . • • . • . . • . . . . 12. J. filipendulus. 

15. Perianth 2.5-3.5 mm. long, about equaling the capsule; anthers orangish to reddish-
brown; culms I.5- 3 mm. broad .................. 11. J. marginatus.

16( 11). Seeds caudate, i.e., with tails nearly as long as the body of the seed ......... . 
. . • • . . • • • . • • • . . • • . • • • . • • . • . • • • . . • • • • • • • • • • • • • 2 4. ]. trigonocarpw.

16. Seeds not caudate ( 17)
17( 16). Stamens 6 ( 18)
17. Stamens 3 (2 1)
18( 17). Culms decumbent basally but rhizomes not having tuberlike enlargements; leaves

laterally flattened, with one edge toward the stems, with weak usually incomplete 
septa ........................................ 15. ]. saxirnontanus.

18. Culms essentially erect but connected by slender rhizomes which often bear tuber
like enlargements; foaves essentially terete, with usually conspicuous complete 
septa ( 19) 

19(18). Culms 3 0-10 0 cm. tall, 2-4 mm. thick; basal bract usually much-exceeding the 
inflorescence; heads mostly closely crowded, 8-15 mm. thick, 2 5- to SO-flowered . 
• . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . 18. J. To"eyi. 

19. Culms 5-4 0 cm. tall (rarely taller in J. texanus), 0.7-2 mm. thick; basal bract
shorter than to slightly exceeding the inflorescence; heads mostly well-separated, 
mostly 7-10 mm. thick, 2 0-to 3 0-flowered (2 0) 

2 0( 19). Inflorescences 2-5 cm. long; capsules slightly exserted, 3 to 4 times as long as 
broad; anthers a little shorter than their filaments; plants mostly of Trans-Pecos 
Texas ..............•.................•..••.. 16. J. nodosus. 

2 0. Inflorescences at maturity mostly 5-10 cm. long; capsules at maturity subulate-beaked, 
more tl1an 4 times as long as broad, much-exserted; anthers much longer than 
their filaments ...................•..•.....•... 17. J. texanus.

2 1( 17). Heads nearly spherical when mature, 15- to 10 0-flowered ( 2 2) 
2 1. Heads or glomerules hemispherical or narrower at maturity, 2-to IO-flowered (2 7) 
2 2(2 1). Capsules 1.5-2.2 mm. long .....•....••........ 23. ]. brachycarpus. 
2 2. Capsules longer ( 2 3) 
2 3(2 2). Capsules narrowly ovoid, to elliptic-ovoid, 2.5-3.3 mm. long, about equaling the 

petals but usually shorter than the sepals, apically blunt or bluntly apiculate; sepals 
and petals paleaceous, drying semirigid .......... 2 7. J. acuminatus £. 

sphaerocep1talus. 
2 3. Capsules usually subulate ( at least terminally), usually at least 3.5 mm. long, apically 

acute; sepals and petals semirigid and subspinescent (2 4) 
2 4(2 3). Uppermost sheath (not that of the bract of the inflorescence) much longer than 

its blade ......................•.............. 2 2. J. megacephalus. 
2 4. Uppermost sheath shorter than its blade (2 5) 
2 5(2 4). Flowering culms 1-1.5 mm. thick near the middle, arising erect and separately 

from short whitish rhizomes; leaves few, scattered on the cuhn, the blades essen
tially terete and about 1 mm. thick near the middle; sepals 0.5-0.8 mm. broad;
petals 0.3-0.5 mm. broad .....•..•...•.•...•...• 2 1. J. sclrpoldes. 
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25. Flowering culms 2-4 mm. thick near the middle, a few ascending in a tuft from a
non- or subrhizomatous base; leaves several in a basal cluster and also scattered 
on the culm, the blades laterally flattened and 3-7 mm. thick in the larger ( dorsi
ventral) dimension; sepals 0.7-1.4 mm. broad; petals 0.5-1 mm. broad (26) 

26(25}. Blades 4-7 mm. thick in the larger dimension, with many weak incomplete septa; 
leaves and stems greenish, mostly crushed flat in prepared specimens; culms 6-10 
mm. thick basally ............................. 20. J. polycephalus.

26. Blades 3-4 ( -6} mm. thick in the larger dimension, with several tough complete septa;
herbage grayish or olivaceous, mostly tough and resistant to crushing; culms 3-5 
mm. thick basally •.......•...•.••............. 19. J. validus.

27 ( 21). Capsules at least half again as long as the petals, 4-5.2 mm. long ........ ... . 
•• . . . . . . . . . . . . • . . • • . • . . . . • . . . . . . . . . . . . . . . . . . . 25. J. diffusissimus.

27. Capsules 2.2-3.3 mm. long (28)
28(27). Sepals 3.3-4 mm. long ..•...•....•.••. ... ..•. 27. ]. acuminatus.
28. Sepals 2.2-2.9 mm. long ( 29)
29 ( 28). Glomerules 5 to 35 per inHorescence ........... 26. ]. debilis.

29. Glomerules 40 to 200 per inflorescence ( 30)
30(29}. Sepals 2-2.5 mm. long, 0.6-0.8 mm. broad; petals 1.9-2.3 mm. long, 0.4-0.6 mm.

broad; capsule golden-brown, 2.3-2.5 mm. long; septa of blades conspicuous .... 
. . . . . . . . . . . . . . . . . . . . . . . . . . • • • . . • . . . . . . . . . . . . . 28. ]. nodatus.

30. Sepals 2.6-2.9 mm. long, 0.9-1.1 mm. broad; petals 2.4-2.8 mm. long, 0.6-0.8 mm.
broad; capsule dark-golden-brown to fuscous, 2.4-2.9 mm. long; septa of blades 
inconspicuous •••....•.••...••••......•.•..•.. 29. ]. Elliottii.

I, Juncus tenuis Willd. SLENDER-RUSH. Tufted perennial 8-30 ( -45) cm. tall; culms 
erect, simple, about 1 mm. thick; leaf blades flat, 0.5-0.9 mm. broad, occasionally slightly 
involute marginally, soft, often almost as long as the culrns; auricles of sheaths scarious 
or broadly scarious-margined, 1-2.5 mm. long on the longer leaves, distinctly prolonged 
laterally more than centrally; panicle terminal, 3-6 ( -9) cm. long, about a fourth or a 
fifth the total height of the plant, 15 to 25 ( to 30) -flowered, with branches 0.15-0.2 mm. 
thick and ascending; bracts slender, soft, usually much-exceeding tl1e panicle; bracteoles 
3 beneath each flower ( the lowest opposite the flower on the floriferous node); flowers 
solitary or occasionally several of them approximate; sepals 3-4 mm. long, greenish
white, long-tapered to the sharp point, soft, spreading in fruit ( the almost setaceous tip 
then often broadly spreading); stamens 6; capsule oblong-ovoid, shorter than to rarely 
�qualing the p�rianth. Incl. var. anthelatus Wieg. Moist s�nd in woods, e. and s.e. Tex., 
infrequent, spnng, rarely summer; e. temp. N.A., w. to Mum., Ia., Mo., Okla. and Tex.; 
Euras.; also reputedly in w. N.A., Mex., S.A. and N. Afr. 

2. Juncos interior Wieg. Tufted perennial 3-8 dm. tall; culms erect, simple, 1.3-2.5
mm. thick (rarely more slender), tough, wiry; leaf blades flat and 1-1.5 mm. broad or
usually somewhat involute marginally ( making them narrower and more wiry) and
prolonged to a sharp involute tip, usually about haH as long as the culms; auricles of
sheaths firm-membranous, not scarious, whitish to yellowish, rounded, not at all pro
longed; panicle 1-4 (-6) cm. long, (3 to) 10 to 25 (to 50) -flowered, more densely
flowered than in /. tenuis, with branches 0.3-0.5 mm. thick, wiry and ascending; bracts
slender, wiry, rather stiffiy erect, equaling ( or the lowest usually much-exceeding) the
panicle, involute-tipped; bracteoles 3 beneath each flower ( the lowest opposite the
flower at the floriferous node); flowers solitary; sepals 3-5 mm. long, stramineous, long
tapered to the sharp point, firm, sti.fHy ascending ( even at the tip and even in fruit);
stamens 6; capsule narrowly oblong-ovoid, about equaling the perianth. Incl. var.
ariwnicus ( Wieg.) Henn. and var. neomexicanus ( Wieg.) Herm., /. arizonicus Wieg.
and var. curtiflorus Wieg., J. neomexicanus Wieg. Moist usually calcareous soil, n.-cen.
and s.e. Tex., w. portion of e. Tex. and coastal part of Rio Grande Plains, w. through
Edwards Plateau, Plains Country and the Trans-Pecos, rather frequent, spring-summer; 0.
and Mich. s.w. to Tex. and w. to Mont., Colo. and Ariz.; n. Mex.

Some specimens seem intermediate between this species and J. Duclleyl, and others 
between it and J. dichotomus, of which J. Interior is perhaps only a variety. 
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3. Juncus Dudleyi Wieg. Tufted perennial much like J. interior but the auricles aver
aging even firmer; panicle very compact, 1-2 (-3) cm. long, 7- to 25-Bowered; flowers 
approximate in 1 to 3 glomerules but not true heads; sepals 4-5.5 mm. long, very 6rm 
to cartilaginous; capsule distinctly shorter than the perianth. J. tenuis var. Dudleyi 
( Wieg.) Herm. Moist calcareous soil, n.-cen. Tex., w. part of e. Tex. and Edwards 
Plateau, rare or scattered, spring-summer; s. Can. s. to Va., Tenn., N.M., Ariz. and 
Calif.; also n. Mex. 

4. Juncus dichotomus Ell. Tufted perennial much like J. interior but the panicles
more diffuse, ( 3-) 5-10 cm. long. Moist sandy soil, e. ( and probably s.e.) Tex., infrequent 
to rare, apparently grading into J. interior, with which it is probably conspecific, spring; 
Coastal States, Mass. to Tex.; also reputedly Mex. 

5. Juncus bufonius L. ToAn-nusH. Tufted annual 4-18 { -30) cm. tall; culms 0.4-0.7
mm. thick, erect, mostly simple, often reddish-tinged; sheaths often swollen basally,
thicker than the blades, hyaline-margined; blades involute-filiform, often arcuate es
pecially terminally; panicles a fourth to four fifths the entire height of the plant, of a few
ascending usually weak and somewhat arcuate branches ( each with a few remote
Bowers), the subterminal flowers appressed or nearly so; bracteoles 3 beneath each flower,
the lowest opposite the minute pedicel; perianth 4-6 ( -8) mm. long, the parts erect,
sharp-pointed, medially green, marginally broadly white-membranous; stamens 6 or less
commonly reduced to 3; capsule turgid-ellipsoid. Moist soil in most of Tex. except
extreme Panhandle and Rio Grande Plains, scattered, locally abundant, spring; temp.
regions, nearly throughout the world, not nat. with us.

6. Juncus balticus Willd. var. littoralis Engelm. Wnm RUSH. Perennial from much
branched short rhizomes that form mats in the mud; aerial culms crowded, 3-10 dm. 
long, 1-2.5 mm. thick, erect, terete, nearly naked but closely beset basally with a few 
brownish bladeless sheaths which are rounded terminally; panicles appearing as if 
emerging subterminally from the side of the culm ( actually terminal, far-overtopped by 
the terete pungent bract which is 3 to 8 times as long as the panicle and which appears 
as a continuation of the culm), of a few usually few-flowered usually drooping unequal 
branches; bracteoles 3 beneath each Bower; perianth parts 3.5-5 mm. long, usually drab 
or brownish; stamens 6, the anthers about 4 times as long as the filaments; capsule 
narrowly ovoid, acute, mucronate. Moist soil in river bottoms, extreme n. part of Pan
handle, infrequent to rare, spring through June; species widely distributed in cool-temp. 
areas; var. littoralis in much of e. N.A.; J. mexicanus below is perhaps conspecific with 
]. balticus. 

1. Juncus mexicanus R. & S. Almost identical to J. balticus but culms compressed and
usually twisted, and averaging thicker; bract only 2 to 3 times as long as the panicle. 
]. balticus var. mexicanus ( R. & S.) 0. Ktze. Infrequent to rare i n  buffalo-wallow lakes 
in the High Plains Country and formerly near springs in the Trans-Pecos, early summer; 
Tex. to Cali£. and s. to cen. Mex. In Mexico and elsewhere the populations of this species 
usually show a few blades on the upper sheaths, but our populations do not. 

8. Juncus effusus L. var. solutus Fem. & Wieg. SOFT RUSH. Rhizomes very short, thick,
chestnut-color; aerial culms ( plus bi:act) 6-12 dm. long, 2-4 mm. thick, strictly erect, 
very crowded in thick stands, essentially terete; basal sheaths chestnut-brown, bladeless, 
5-15 cm. long, apically rounded; panicles 30- to 100-flowered, appearing as if emerging
subterminally from the side of the culm ( actually terminal, far-overtopped by the
terete pungent bract which is 5 to 10 times as long as the panicle and which appears
as a continuation of the culm), of a few densely-flowered much-branched unequal
branches; bracteoles 3 beneath each flower; perianth parts 2.7-3.3 mm. long, usually
brownish; stamens 3, the anthers about equaling the filaments; capsule obovoid, apically
obtuse, truncate or even depressed, about equaling or slightly exceeding the perianth.
Moist sandy soil or shallow fresh water, e. and s.e. Tex., locally abundant, spring; the
species widely distributed in temp. areas; var. solutus in e. temp. N.A.

9. Juncus coriaceus Mack. Culms essentially tufted from dark knotty bases, { with
bracts) 3-10 dm. long, 1-1.5 mm. thick, often arcuate, crowded or not, essentially 
terete; sheaths huffy or tawny, the lower bladeless or with setaceous rudiments a few 
mm. long, the upper with long weak curving blades 1-2 mm. broad and strongly involute,
terminally pungent; panicle 2- to 25-flowered, appearing as if emerging from the side of
the culm ( actually terminal, far-overtopped by the terete or slightly compressed bract
which is 3 to 20 times as long as the panicle and which appears as a continuation of the
culm), of a few laxly flowered unequal branches; bracteoles 3 beneath each Bower;
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perianth parts 3-4 mm. long, brownish, firm, ascending (fl.) or spreading (fr.); stamens 
3, the anthers about equaling the filaments; capsule nearly spherical or ovoid-spherical, 
about equaling or slightly exceeding the perianth. Moist sand, e. Tex., summer; Coastal 
States, N.J. to Tex. and inland to Ky., Ark. and Okla. 

10. Juncos Roemerianus Scheele. Tufted perennial; culms with bracts 5-15 dm. long,
2-4 mm. thick, erect, simple, essentially terete; sheaths chestnut-color, with long wiry
terete pungent erect blades; panicle much-branched and compound, 7-12 cm. long,
appearing as if emerging from the sides of the culm ( actually terminal, far-overtopped
by the terete pungent bract which is about 3 times as long as the inflorescence and which
appears as a continuation of the culm), the ultimate branchlets bearing glomerules of 2
to 5 flowers, each glomerule subtended by as many bracteoles as it has flowers or an
occasional flower subtended by one additional bracteole; perianth 2.8-3.5 mm. long,
brown, the apexes of the parts often slightly spreading; stamens 6, the anthers about 5
times as long as the filaments; capsule obovoid to elliptic-obovoid, apiculate, brown,
shining, about equaling or shorter than the perianth. Infrequent in brackish-water ditches
and coastal marshes, s.e. Tex., spring; Coastal States, Md. to Tex.

11. Juncos marginatus Rostk. Perennial from enlarged, bulblike bases ( these often
connected by short rhizomes); aerial culms l to 3 from each bulb, 15-100 cm. long, 
compressed, 1.5-3 mm. broad ( in largest transverse dimension), leafy, erect or some 
culms basally shortly decumbent; sheaths much shorter than their intemodes, with 
narrow hyaline margins near the corners; blades Hat, soft, membranous, 3-15 cm. long, 
2-5 mm. broad, mostly erect or distally decurved-arcuate, abruptly acute; panicles ter
minal, much-branched and compound, the branches ascending, each of the 10 to 80 
ultimate branches bearing a glomerule of 2 to 12 essentially sessile flowers; each glomerule 
subtended by as many bracteoles as it has flowers or a few more; perianth 2.5-3.5 mm. 
long, brownish; stamens 3; capsule rotundly obovoid, about equaling the perianth, 
brown. Incl. var. paucicapitatus Engelm. and var. setosus Cov., ]. aristulatus Michx., 
]. bi-florus Ell. Moist soil in most of Tex., common in e. half, infrequent to rare in w. 
part, spring-summer; e. hall of temp. N.A., rare w. to Ariz. 

12. Juncos filipendulus Bucl<l. Perennial, tufted or from masses of slightly swollen
bulbil-lilce bases; culms 15-30 cm. long, compressed, 0.5-1 mm. broad (in largest trans
verse dimension), leafy, erect or some of them basally shortly decumbent; sheaths shorter 
than their intemodes; blades fl.at, soft, membranous, 2-10 cm. long, 1-2.5 mm. broad, 
mostly ascending; panicle terminal, few-branched, of 2 to 5 ( to rarely 10) headlike 
glomerules or reduced to a single glomerule; glomerules hemispherical, 7-10 mm. across, 
stramineous, of 6 to 15 essentially sessile flowers, each subtended by 1 ( rarely 2) 
bracteoles; perianth 4-5 mm. long, whitish to stramineous; stamens 3; capsule obovoid, 
much shorter than the perianth. Moist calcareous soil or shallow water along streams, 
infrequent in Edwards Plateau, rare in n.-cen. Tex. and e. part of Plains Country, spring
summer; also Okla. 

13. Juncos repens Michx. Perennial but vegetative culms largely annual, weak, com
pressed, at first ascending but then arcuate-stoloniferous and creeping or floating, or 
growing along the bottom submerged, at each node with a cluster of basal leaves and 
fibrous roots and eventually at each emergent ( not submerged) terrestrial node with an 
ascending Horiferous culm ( 5-) 10-30 cm. long, this with only 1 or 2 nodes and these 
lower nodes bearing clusters of leaves; blades weak, ascending, more or less Hat, 5-10 
cm. long, 2-3 mm. broad, not septate, tapering to a fine point; panicle terminal, 7-13 cm.
long, simple or few-branched, of 2 to ten 3- to 12-flowered rotate-turbinate glomerules
which are terminal on the branches or else appearing sessile at the nodes; individual
flowers 5-10 mm. long, subtended by only 1 bractlet at the base of the pedicel; sepals
and petals rigid, lance-subulate, setaceous-tipped, the petals much longer than the sepals;
anthers 3; capsule linear or at least very narrow, apically obtuse, about as long as the
sepals. Margins of fresh water ponds and sandy loam soil, e. Tex., infrequent to rare,
summer; Coastal States, Del. to Tex. and inland to Tenn., Ark. and Okla.

14. Juncus capitatus Weigel. Tufted annual; culms erect, 4-8 (-10) cm. long, about
0.5 mm. thick; blades all basal, linear, flat, about 0.5 mm. broad, setaceous-tipped, not 
septate; panicle terminal, unbranched, of 1 or 2 heads which appear sessile at the nodes 
(when 2 heads present they are 1-2 cm. apart), the head-bearing nodes usually each with a 
single leaflike bract which surpasses the head; heads 6- to 14-.flowered; bracteoles solitary 
at the base of each Hower, lance-ovate, subulate, setaceous-tipped, equaling or surpassing 
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the Bowers; sepals about 5 mm. long, mostly membranous but subulate, setaceous-tipped; 
petals about 3 mm. long, ovate, acute, mostly membranous or hyaline; stamens 3, the 
anthers much shorter than the filaments; capsules delicate, shorter than the petals, obtuse, 
as thick as long. Rare in disturbed sandy soil, e. Tex., collected in 1944 in Walker Co., 
probably not persistent, spring; N. Afr., Eur., the Near East; adv. in Calif., La. and Tex. 

15. Juncus saximontanus A. Nels. Culms basally shortly decumbent and/or sub
rhizomatous but tuber-bearing enlargements absent; flowering culms mostly in loose 
clumps, erect, 25-45 cm. long, compressed, 1-2 mm. thick near the middle; blades mem
branous, weakly septate ( the septae often incomplete and not tangible in well-pressed 
specimens), laterally flattened, gladiate, tapering to a point; panicle terminal, 4-7 cm. 
long, sparingly branched, either of 6 to twenty 6- to 10-flowered turbinate glomerules 
( f. bnmnescens ( Rydb.) Henn.) or else the glomerules congested into fewer ( 2 to 5) 
pleianthous ( 20- to 40-flowered) nearly round heads ( typical form); bracteole solitary 
at the base of the pedicel; sepals 3-4 mm. long, lanceolate, acute, stramineous or usually 
brown to chestnut-color, chaffy; petals similar to sepals but shorter; anthers 6, much 
shorter than the filaments; capsules oblong, mucronate, a little shorter than the sepals, 
usually chestnut-brown at maturity. J. parous Rydb., ]. brunnescens Rydb. Along creeks 
at 5,000-8,000 ft. elev., Trans-Pecos mts. ( Chisos and Davis), infrequent; B.C., s. to Dgo. 
and e. to Colo., N.M., Tex. and Coah. 

16. Juncus nodosus L. Perennial with long creeping rhizomes bearing tuberlike en
largements; flowering culms colonial, 11-30 cm. long, 0.7-1.2 mm. thick, erect, terete or 
slightly compressed; blades 2 or 3 per culm, terete, 0.5-1 mm. thick near the middle, 
long-tapered to a thin point, with some complete but sometimes weak and inconspicuous 
septa; inflorescence terminal, 2-5 cm. long, sparingly branched, of 2 to 4 heads; basal 
bract of inflorescence leaflike, about equaling the inflorescence or exceeding it by 1-3 cm. 
at most; heads mostly well-separated from each other, 7-10 mm. thick, 15- to 30-flowered; 
sepals and petals lanceolate, 3-4 mm. long, brownish-stramineous, with acute semirigid 
tips; bractlets solitary at the base of each pedicel; stamens 6 ( occasionally 3, fide F. J. 
Hermann), the anthers shorter tl1an the filaments; capsules at maturity slightly exserted, 
narrowly ellipsoid-trigonous, 3 to 4 times as long as thick, brownish, shining, wholly 
dehiscent ( even the abruptly acute apex); seeds not tailed. Incl. var. meridianus Herm. 
Mud along creeks at elev. above 3,000 ft. in the Trans-Pecos, summer; temp. N.A. s. to 
Va., 0., Ind., Ill., Ia. and Neb., at higher elev. to Coah., Chih., Nev. and Calif. 

17. Juncus texanus ( Engelm.) Cov. Perennial with elongate slender rhizomes bearing
tuberlike enlargements; flowering culms colonial, erect, essentially tercte, 2-4 ( -6) dm. 
long, 1-2 mm. thick near the middle, simple; leaves few; blades essentially terete, with 
several complete ( though in some specimens weak) septa; inflorescence terminal ( sub
tended by a bract shorter than or only slightly surpassing it), at maturity 5-10 cm. long, 
of 3 to 12 ( to 19) 15- to 25-flowered heads which are remote from each other at the 
ends of the short branches and 8-10 ( -11) mm. thick; bractlet solitary at the base of the 
pedicel; sepals and petals linear-lanceolate; stamens 6, the anthers longer than ( often 
2 to 3 times as long as) their filaments; capsules at maturity 4 to 8 times as long as thick, 
including the exserted prolonged slender-subulate beak which remains intact with de
hiscence; seeds not tailed. ]. nodosus var. texanus Engelm. Infrequent along ponds, lakes 
and streams, n.-cen. Tex. and Edwards Plateau, summer; endemic. 

18. Juncus Torreyi Cov. Perennial with slender elongate rhizomes bearing tuberlike
enlargements; flowering culms colonial, erect, 3-10 dm. long, 2-4 mm. thick near the 
middle; blades terete, ascending, with complete septa; inflorescence terminal, usually 
far-surpassed by the subtending terete bract, 2-5 (-10) cm. long, of 5 to 10 ( to 17) 
heads which are mostly closely crowded, 8-15 mm. tl1ick, 25- to SO-flowered; bractlet 
solitary at base of pedicel; sepals lanceolnte, stramineous, 4-5 mm. long, with semirigid 
brownish subulate tips; petals similar to sepals but shorter; anthers 6, shorter than their 
filaments; capsule at maturity brownish, linear-subulate, trigonous, equaling or slightly 
surpassing the sepals, wholly dehiscent; seeds not tailed. Marshy margins of lakes, ponds 
and streams, abundant in the Trans-Pecos and Plains Country, less frequent in Edwards 
Plateau and n.-cen. Tex., rare in e. Tex., summer; N.Y. to Sask. and Wash., s. to D.C., 
Ala., Miss., Coah. and Calif. 
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19. Juncus validus Cov. Tufted perennial from a non- or subrhizomatous base; culms
2-10 dm. long, ascending or erect, basally 3-5 mm. thick, mostly 2-4 mm. thick near the
middle, olive-gray; leaves several in a basal cluster and scattered along the culm,
laterally compressed, slightly arcuate, 3-6 ( -8) mm. thick in larger ( dorsiventral) di
mension, with strong complete septa; bract much shorter than the inflorescence; in
florescence terminal; heads 6 to 76, rounded or often lobulate, 10-15 mm. thick, each
with ( 30 to) 40 to 50 ( to 80) flowers; bractlet solitary at the base of the short pedicel;
sepals ( 3-) 3.4-4.2 ( -4.5) mm. long, 0.7-1.4 mm. broad; petals ( 2-) 2.5-3.5 ( -4.3) mm.
long, 0.5-1 mm. broad; both petals and sepals marginally hyaline ( the petals sometimes
broadly so) and both semirigid and subspinose at maturity, strarnineous-brown or turning
dark-brown; stamens 3; capsule 4.5-5 mm. long, brown or golden-brown, subulate; seeds
not tailed. We have two varieties.

Var. validus. Inflorescence widely spreading, 5-25 cm. long, of ( 12 to) 15 to 76 heads 
and completely promptly dehiscent capsules. Abundant in e. and s.e. Tex. and less so 
w. to n.-cen. Tex. and n. part of Rio Grande Plains; in Coastal States, Ga. to Tex. and
inland to Okla. and Mo.

Var. fascinatus M. C. Johnst. Inflorescences mostly 2-5 cm. Jong, of 6 to 15 heads, 
with capsules usually tardily dehiscent apically or  even with an indehiscent beak. Endemic 
to Tex. in Edwards Plateau area ( Central Mineral Region) and s. to n. part of Rio 
Grande Plains and n.-cen. Tex., uncommon e. to s.e. Tex., summer; endemic. 

20. Juncus polyccphalus Michx. Tufted perennials from subrhizomatous bases; culms
5-10 dm. long, erect, basally 6-10 mm. thick, 2-4 mm. thick near the middle, greenish;
leaves several in a basal cluster and scattered along the stem; blades strongly laterally
compressed, arcuate, 4-7 mm. thick near the middle in the larger ( dorsiventral) dimen
sion, greenish, with weak incomplete septa; inflorescence terminal, usuaily widely
branched, 7-25 cm. long, 12-10 mm. thick; heads few to 20, of 40 to 80 flowers; bractlet
solitary at the base of the short pedicel; sepals 3.5-4 mm. long, 0.7-0.8 mm. broad; petals
3-3.3 mm. long, about 0.5 mm. broad, marginally hyaline, greenish-brown turning
strarnineous to dark-brown, semirigid at maturity and subspinescent; stamens 3; cnpsule
slightly exserted, tapering uniformly, dehiscing laterally but not at the short beaklike
apex; seeds not tailed. Infrequent, Jasper and Tyler cos. in extreme s.e. Tex., summer;
Coastal States, N.C. to Tex.

21. Juncus scirpoides Lam. Perennial from whitish rhizomes 3-15 mm. long, the
intemodes of the rhi;Zomes 1-2 mm. long; flowering culms 20-45 cm. long, erect, 1-1.5 mm. 
thick near the middle; leaves few and mostly scattered along the flowering culm, not 
crowded basally; blades with strong complete septa, terete, rarely very slightly laterally 
compressed on drying, mostly about 1 mm. thick near the middle, ascending, only 
slightly arcuate; bract usually shorter than to only slightly surpassing the inflorescence; 
inflorescence 1-5 ( -11) cm. long, terminal, unbranched or very sparingly branched; 
heads (solitary to) 2 to 5 (to 12), rounded or somewhat lobulate, 7-10 mm. thick, with 
25 to 60 flowers; bractlet solitary at the base of the short pedicel; sepals 2.7-4 mm. long, 
0.5-0.8 mm. broad; petals 2-3 mm. long, 0.3-0.5 mm. broad; sepals and petals green 
turning stramineous to stramineous-brown, semirigid to subspinescent; stamens 3; capsule 
0.5-0.8 mm. thick, exserted usually even when immature, the tip long-subulate and its 
3 valves fused into a perdurant indehiscent beak; seeds not tailed. Incl. var. meridionalis 
Buch. Freguent in e. Tex., infrequent in s.e. Tex., uncommon to rare w. to n.-cen. Tex. 
and n. and coastal parts of Rio Grande Plains and Edwards Plateau, also in Winkler Co. 
in the Trans-Pecos, always in deep sandy soils, summer; e. U.S., n. to N.Y., Pa., Ind., 
Mich. and w. to Okla. and Tex. 

Some robust specimens seem to show intergradation to J, validus var. fascinatus. 
22. Juncus megacephalus M. A. Curtis. Perennial from subrhizomatous bases; flower

ing culrns 45-110 cm. long, 2-2.2 mm. thick near the middle; leaves few and mostly 
scattered alon� the culm, not crowded basally; blades terete, mostly about 1 mm. thick 
near the middle, ascending, only slightly arcuate, having strong complete septa; blade 
of the uppermost leaf ( but not the bract! ) much shorter than its sheath, sometimes 
reduced to a mucro; bract much shorter than the inflorescence; inflorescence terminal, 
sparingly branched, 2-5 (-10) cm. long, of 3 to 7 ( to 15) heads which are 10-15 mm. 
thick and 40- to 100-flowered; bractlet solitary at the base of the short pedicel; sepals 
4.1-4.3 mm. long, 0.6-0.8 mm. broad; petals about 3.5 mm. long, 0.3-0.4 mm. broad; 
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sepals and petals usually ( reddish)-brown apically, stramineous basally; stamens 3; 
capsule about 0.8 mm. thick, lance-subulate, trigonous, golden-brown, not or only very 
slightly exserted, usually about equaling the sepals, laterally dehiscent but the 3 valves 
coalescent apically into an indehiscent beak. Infrequent to rare in deep sands very near 
the coast. s.e. Tex. ( Aransas and Galveston cos.), summer; Coastal States, ( Md.? and) 
Va. to Tex. 

23. Juncus brachycarpus Engelm. Perennial, the bases subrhizomatous to shortly
rhizomatous, whitish; flowering culms stiffly erect, 20-75 cm. long, 1-2 mm. thick near the 
middle; leaves scattered and subappressed along the culms; blades ascending, only 
slightly arcuate, essentially terete or basally laterally compressed, 1-2 mm. thick near the 
middle, with strong complete septa and always longer than their sheaths; bract shorter 
than or equaling the inflorescence; inflorescence terminal, 2-6 ( -13) cm. long, of 2 to 10 
(to 25) heads, sparingly branched; heads round, 7-9 mm. thick, with 25 to 60 flowers; 
bractlet solitary at the base of the short pedicel; sepals 2.7-3.4 mm. long, about 0.8 mm. 
broad; petals 2.2-2.3 mm. long, about 0.4 mm. broad; sepals and petals greenish with 
broad hyaline margins, turning golden brown medially at maturity or slightly darker 
terminally; stamens 3; capsule obovoid, 1.5-2.2 mm. long, about 1 mm. thick, abruptly 
apiculate, promptly and completely dehiscent; seeds not tailed. Frequent in moist loamy 
soils, e. and s.e. Tex., rare inland to n.-cen, Tex. and n. part of Rio Grande Plains, spring
early summer; e. and s.e. U.S. inland to 0., Mich., I11., Mo. and Okla. 

24. Juncus trigonocarpus Steud. Perennial; culms erect or ascending, simple, tough,
wiry, terete, 5-9 dm. long, 2-2.5 mm. thick, basally often trailing and rooting in the mire; 
leaves few, remote, subappressed; blades terete, wiry, nodulose, 7-20 cm. long, about 2 
mm. thick; panicle terminal, compound-branched, 5-15 cm. lorig, about a fourth to a
third as broad; primary branches of panicle erect, 1-9 cm. long, bearing nodes with
short bracts and fascicles of short branches each of which bears a hemispheric or turbinate
6- to IS-flowered glomerule; bracteole solitary at the base of each pedicel; sepals and
petals about 3 mm. long, lanceolate, rigidly subspinescent, strongly nerved, mostly green
or stramineous with a chestnut-brown tip; stamens 3 or said to be sometimes 6; cc1psule
3.5-5 mm. long, exserted, narrow, tapered at both ends, acuminate apically, shining
chestnut-brown, eventually completely dehiscent ( even the tip); seeds with brown bodies
0.6-0.7 mm. long and white to stramineous "tails" on either end, the tail on the upper
end slender and 0.5-0.6 mm. long, that on the lower end shorter and stouter.]. caudatus
Chapm. Rare in seeps and bogs on sandy soil, e. Tex. (Henderson, Jasper and Tyler
cos.), Sept.-Nov.; Coastal States, S.C. to Tex.

25. Juncus diflusissimus Buckl. Tufted weak perennial; culms 25-65 cm. long, erect,
1-2 mm. thick near the middle; leaves few, scattered on the culm; blades ascending,
strongly laterally compressed, 1-2 mm. broad in the larger ( dorsiventral) dimension, long
tapered to a setaceous tip, with some complete but rather inconspicuous septa; bract
much shorter than the inflorescence; inflorescence terminal, widely and repeatedly
branched, 5-20 cm. long; glomerules numbering 30 to 70 ( to 130) per inflorescence,
hemispherical or narrower, ( 1- or) 2- to IO-flowered; bractlet solitary at the base of the
short pedicel; sepals ( 2-) 2.6-3.2 mm. long, 0.6-0.8 mm. broad; petals ( 1.8-) 2.3-3 mm.
long, 0.4-0.5 mm. broad; petals and sepals paleaceous, acute but not subspin1::scent;
stamens 3; capsules linear-lanceolate, trigonous, 4-5 ( -5.2) mm. long. minutely apiculate,
1.5 to 2 times as long as the perianth, golden-brown, completely dehiscent. Frequent in
e. Tex., less so w. to n.-cen. Tex., rare in Edwards Plateau ( Central Mineral Region), in
moist loamy soil, summer; Coastal States, Ga. to Tex. and inland to Ind., Mo. and Kan.

26. Juncus debilis Gray. Tufted weak perennial ( or annual?); culms 15-30 cm. long,
ascending, 0.5-1 mm. thick near t'he middle; leaves few, scattered on the culm; blades 
ascending, basally slightly laterally compressed, about 1 mm. broad near the middle, 
with some complete but inconspicuous septa; bract only 1-2 cm. long; inflorescence 
terminal, repeatedly branched, 3-10 cm. long, with 5 to 35 glomerules which are hemi
spherical or narrower and 2- to IO-flowered; bractlet solitary at the base of the short 
pedicel; sepals 2.2-2.8 mm. long, 0.6-0.8 mm. broad; petals 2.3-2.5 mm. long, 0.5-0.7 
mm. broad; sepals and petals paleaceous, acute but not subspinescent; stamens 3;
capsule broadly to narrowly ovoid, bluntly apiculate, 2.2-3 mm. long. Infrequent to rare
in moist sand, extreme e. Tex. (Newton and Polle cos.), summer; Coastal States, Conn.
to Tex., inland to Tenn. and Mo.
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27, Juncos acuminatus Michx. Tufted perennial; culms 14-80 cm. long, erect, 1-3 mm. 
thick near the middle; leaves few at the base, mostly scattered on the culm; blades 
strongly laterally compressed, 1-3 mm. thick near the middle, toward the tip very narrow 
and nearly terete, with complete but rather weak septa; bract much shorter than the 
inflorescence; inflorescence terminal, variable, 3-15 cm. long, not or sparingly or much 
and repeatedly branched, in the typical form of ( 25 to) 40 to 60 hemispherical to 
turbinate 2- to IO-flowered glomerules, in the f. sphaerocephalus Herm. of 2 to 25 nearly 
round 15- to 60-flowered heads; bractlet solitary at the base of the short pedicel; sepals 
3.3-4 mm. long, 0.7-1.2 mm. broad; petals 2.5-3.5 mm. long, 0.3-0.4 mm. broad in the 
typical form or 0.5-0.7 mm. broad in f. sphaerocephalus; sepals and petals paleaceous, 
drying semirigid, stramineous or often terminally a rich-reddish-brown; stamens 3; 
capsule narrowly ovoid to elliptic-ovoid, 2.5-3.3 mm. long, apically blunt or very bluntly 
apiculate, completely and promptly dehiscent. The typical fomi is infrequent in wet 
places in e. Tex., the f. sphaerocephalus locally frequent in e., s.e. and n.-cen. Tex., the 
n. parts of the Rio Grande Plains, Edwards Plateau and Trans-Pecos, late spring-summer;
the typical form in most of e. U.S. w. to Wisc. and Tex.; f. sphanocephalur from N.Y.,
Pa., Mich., Ind., Mo., Tex., Wash., Calif., Ariz., Chih., Michoac. and probably scattered
elsewhere.

28. Juncus nodatus Cov. Perennial; roots not bearing tuberlike enlargements; culms
erect, 6-12 dm. long, 3-5 mm. thick near the middle (as much as 1 cm. thick basally); 
basal sheaths of culm 6-15 mm. broad; blades 2-5 mm. thick near the middle, essentially 
terete to flattened; septa of blades complete, tough, conspicuous; bract much shorter 
than the inflorescence; inflorescence terminal, repeatedly much-branched, 7-16 cm. long; 
glomerules 40 to 200 per inflorescence, hemispherical or narrower, 2- to IO-flowered; 
bractlet solitary at the base of the short pedicel; sepals 2-2.5 mm. long, 0.6-0.8 mm. 
broad; petals 1.9-2.3 mm. Jong, 0.4-0.6 mm. broad; sepals and petals membranous, 
medially brown, marginally broadly hyaline; stamens 3; capsule obpyriform to narrowly 
ovoid, minutely apiculate, 2.3-2.5 mm. long, golden-brown. Infrequent, e. and s.e. Tex., 
rare w. to n.-cen. Tex., extreme n. edge of Rio Grande Plains and n. part of Plains 
Country (Wichita Co.), late spring-summer; La. to Tex. n. to Ind., Ill., Mo. and Kan. 

29, Juncus Elliottii Chapm. Perennial; roots often ending in tuberlike enlargements; 
culms erect or arcuate, 3-9 dm. long, 1.5-2 mm. thick near the middle; basal sheaths of 
culm 4-8 mm. broad; blades 1-2 mm. thick near the middle, laterally compressed; septa 
of blades present, complete but weak and inconspicuous in prepared specimens; in
florescence terminal, repeatedly much-branched, 5-14 cm. long; glomerules 40 to 100 
per inflorescence, 2- to IO-flowered, hemispherical or narrower; bractlet solitary at the 
base of the short pedicel; sepals 2.6-2.9 mm. long, 0.9-1.1 mm. broad; petals 2.4-2.8 mm. 
long, 0.6-0.8 mm. broad; sepals and petals dark-golden-brown to fuscous, chartaceous 
medially, narrowly white-hyaline marginally, becoming semirigid and subspinescent; 
stamens 3; capsule narrowly obpyriform to narrowly ovoid, 2.4-2.9 mm. long, minutely 
apiculate, at maturity fuscous. In moist or wet areas in savannahs and coastal prairies in 
s.e. Tex., May-Aug.; Coastal States, Del. to La. and Tex.

2. LUZULA DC. Woo»RusH 

Tufted low perennials with weak pubescent foliage; inflorescence terminal, of a number 
of simple or nearly simple unequal branches topped by heads or short spikes of flowers; 
seeds only 3 per capsule. 

A cosmopolitan genus of about 80 species. 
1. Style at anthesis about 0.5 mm. long, with 3 slender branches 1-1.5 mm. long (whole

structure later deciduous); bulblike subterranean structures present , .•....... . •
• . • • . • • • , •••..•••..•••...•..•.••.•.•.•..•••.• 1. L. bulbosa.

1. Style at anthesis 0.5-1 mm. long, with 3 branches 2-2.5 mm. long (later deciduous);
bulblike structures absent ...... . ...... ..... .... 2. L. echinata.

1. Luzula bulbosa (Wood) Rydb. Weak tufted perennial, just underground with
numerous slightly elongate whitish tuberlike structures (rhizomes?) 2-4 mm. thick; culms 
10-25 ( -35) cm. long, ascending, about I mm. t'hick; leaves few, only a few or none
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clustered basally; blades membranous, flat, flaccid, 5-10 ( -20) cm. long, 2-6 mm. broad, 
long-tapered, long-pilose marginally especially near juncture with sheath; bract shorter 
than the inflorescence, Ieaflike; inflorescence terminal, 3-6 cm. long, of 5 to 10 ( to 1 3) 
branches which are mostly simple ( a few of the longer ones with subsidiary branches) 
and ascending; bractlets 3 beneath each flower ( 2 at the base of the calyx and one at the 
base of the extremely sho1t pedicel); flowers in 20- to 40-flowered ovoid-cylindric spikes 
or racemes which are 6-10 mm. long and 4-6 mm. thick ( rarely almost round and capi
tate); sepals 3, 2.3-2.5 mm. long, ovate-deltoid, membranous and brownish medially, 
broadly hyaline marginally, acute; petals similar to sepals but only 1.9-2.2 mm. long; 
stamens 6, shorter than the sepals; style at anthesis about 0.5 mm. long, with 3 branches 
1-1.5 mm. long ( postanthetically deciduous); capsule nearly globose to broadly obovoid,
about equaling the sepals, terminally truncate and minutely apiculate, completely and
promptly deciduous; seeds 3. L. campestris L. var. bulbosa Wood, L. multiflora (Retz.)
Lej. var. bulbosa (Wood) Herm. Locally frequent in forested sandy soils and on grassy
seepage banks, e. Tex., rare to s.e. Tex., spring; Coastal States, Mass. to Tex., inland to
Ind., Ill., Mo., Kan. and Okla.

2. Luzula cchinnta ( Small) Herm. var. mesochorea Herrn. Much like L. bulbosa but
more densely cespitose; tuberlike structures absent; leaves more densely crowded basally; 
branches of inflorescence tending tc spread; perianth and capsules 2.5-3 mm. long; style 
at anthesis 0.5-1 mm. long, with 3 branches 2-2. 5 mm. long { whole structure post
anthetically deciduous). Rare in sandy soil, especially on knolls and well-drained stream 
banks in hardwood forests, e. Tex., spring; the species in most of temp. e. U.S.; the var. 
mesochorea in Coastal States, N.C. to Tex. and inland to Ind., Ill. and Okla. 

FAM. 38. LILIACEAE Juss. LILY FAMILY 

Mostly perennial herbs, infrequently or only occasionally woody; rootstock a rhizome, 
bulb, corm or tuber; stems erect or climbing, often modified into fleshy subterranean 
storage organs or cladophylls; leaves basal or cauline, alternate or whorled, mostly 
lamellate but sometimes reduced to scales or sheaths, sometimes fleshy or with prickly 
margins, occasionally fibrous, the venation mostly parallel but also reticulate-parallel in 
some genera; inflorescence various; flowers bisexual or rarely unisexual ( with the plants 
mostly dioecious }, regular ( in ours); perianth often large and showy, in 2 series of 3 
segments each, very rarely fewer or more, usually undifferentiated into corolla and calyx, 
the segments imbricate or the outer series valvate, sometimes connate into a tube; stamens 
6, rarely fewer or more, hypogynous or adnate to the perianth; filaments distinct or 
connate; anthers 2-celled, extrorse or antrorse, versatile or basifixed, dehiscing usually 
by vertical slits; pistil l; ovary usually 3-celled; styles 1 or 3, sometimes divided or 
trifid; fruit a septicidal or loculicidal capsule or a berry; seeds various. 

More than 4,000 species in about 2 50 genera throughout the world. Many are of great 
economic and horticultural importance. 

1. Flowers or inflorescences in the axils of alternate stem leaves ( 2)
1. Flowers or inflorescences terminal ( 4)

2(1 ). Perianth tubular, the segments free only at tip; Bowers one to several, drooping
from the axils ................................. 24. Polygonatum, p. 406. 

2. Perianth of distinct segments ( 3)

3(2). Flowers numerous in ascending umbels; woody vines, often with tendrils; leaves
broad, netted-veined; fruit a berry ............... 27. Smilax, p. 40 9, 

3. Flowers usually 1 or 2, pendulous; herbaceous plants with parallel-veined scalelike
leaves and no tendrils ............ .............. 22. Asparagus, p. 406. 

4 ( 1 ) . Flowers usually 1 to 3, rarely as many as 6 ( 5) 
4. Flowers more than 6, variously arranged in clusters ( 11)

5 ( 4). Flowers terminating a scape ( 6)
5. Flowers at apex of a more or less leafy stem ( 10)
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6(5). Leaves 2, basal, ovate to elliptic or lanceolate, rarely linear, 1 cm. wide or more 
(7) 

6. Leaves several, linear to setaceous, much less than 1 cm. wide ( 8)
7(6). Leaves numerous; perianth about 12 cm. long ..... 10. Hemerocallis, p. 391. 
7. Leaves 2, basal; perianth rarely to 5 cm. long ........ 12. Erythronium, p. 392. 
8( 6). Filaments free, not united into a tube; perianth segments white with a dorsal 

green keel ................................... 15. M ilia, p. 394. 
8. Filaments more or less united to form a tube; perianth segments bluish-tinged or

violet-purple ( 9) 
9(8). Flower solitary, with 2 partly or wholly united bracts .....................• 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13. Ipheion, p. 393.

9. Flowers 1 to 6, with 2 large and 2 small bracts ...... 14. Androstephium, p. 393. 
10(5). Leaves in a terminal whorl of 3; perianth yellowish to purplish-brown to pink or 

white ..............•....................••.. 25. Trillium, p. 407. 
10. Leaves in several whorls on the stem; perianth orange or red and spotted ........ . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11. Lilium, p. 391. 

11(4). Flowers large and showy, about 12 cm. long ...... 10. Hemerocallis, p. 391. 
11. Flowers relatively small, much less than 12 cm. long ( 12)
12 ( 11 ) • Flowers in umbels ( 13)
12. Flowers in racemes, corymbs or panicles ( 14)

13 ( 12). Plant with onion-odor; perianth not reflexed in fruit ...................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. Allium, p. 384. 

13. Plant without onion-odor; perianth reflexed in fruit ... 9. Nothoscordum, p. 391.
14(12). Floral segments united except at apex into a tubular or campanulate perianth

(15) 
14. Floral segments distinct or slightly united only at base, the perianth lobes then much

longer than the tube ( 16) 
15(14). Bulbous, with slenderly linear leaves; flowers blue or bluish, smooth, in a dense 

terminal raceme .............•................ 17. Muscarl, p. 394. 
15. Not bulbous; leaves lanceolate; flowers yellow or white, scurfy-roughened, in a

spiral spicate raceme .......................... 26. Aletris, p. 409. 
16( 14). Plants with a large woody caudex which is mainly subterranean or largely above 

ground and trunklike; leaves numerous, in large rosettes at apex of the caudex 
or of its branches, narrowly elongate, thin and flexible to mostly rigid and spine
tipped ( 17) 

16. Plants herbaceous, without a large woody caudex; leaves not in large rosettes, never
rigid or spine-tipped ( 20) 

17 ( 16). Flowers rosy-red or sahnon-colored ............ 18. H esperaloe, p. 394. 
17. Flowers white to greenish-white, cream-color or tinged with pink ( 18)
18( 17). Flowers seldom less than 2 cm. long, all perfect; capsules large, not lobed or

winged; seeds numerous in each cell of the capsule, flattened; leaf margins 
comeous or filiferous ........................... 19. Yucca, p. 395. 

18. Flowers much less than 1 cm. long, all or many of them unisexual; capsules small,
3-lobed or -winged; seed solitary in each cell of the capsule, turgid; inflorescences
with small scarious bracts ( 19)

19 (18). Leaves rigid to not very rigid, the margins not spiny ( sometimes serrulate); 
plants incompletely dioecious, some of the flowers perfect; . capsule 3-celled, 3-
lobed; seeds globose ........................... 20. Nolma, p. 402. 

19. Leaves very rigid, the margins armed with sharp curved spines; plants completely
dioecious; capsule I-celled, winged; seeds trigonous; staminate flowers in dense 
catkinlike spikes .............................. 21. Dasylirlon, p. 404. 
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20(16). Style single, sometimes cleft at tip ( 21) 
20. Styles 3 ( 24)
21(20). Leaves ovate to lanceolate, alternate on the stem; Bowers white; fruit a berry ..

. . . . . . . . . . . . . • . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . 23. Smilacina, p. 406. 
21. Leaves linear, grasslike, in a basal tuft; Bowers yellow to orange or blue, rarely

whitish; fruit a capsule ( 22) 
22(21 ). Flowers blue or purplish-blue; filaments filiform .. 16. Camassia, p. 394. 
22. Flowers yellow to orange or pale-white; £laments somewhat Battened or roughened

with processes ( 23) 
23(22). Floral segments 8 mm. long or less; distribution in southeast and south-central 

Texas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. Schoenolirion, p. 382. 
23. Floral segments 10 mm. long or more; distribution in the western two thirds of Texas

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. Anthericum, p. 383. 
24(20). Anthers ovate-cordate, 2-celled; leaves 2-ranked and equitant; infiorescence 

glutinous .................................... 1. Tofieldia, p. 380. 
24. Anthers peltate or reniform, with confiuent cells; leaves and infiorescence not as

above (25) 
25(24). Flowers sessile or very shortly pediceled, in a tight spicate raceme 2 cm. or 

less in diameter; £laments conspicuously exceeding the perianth segments ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. Schoenocaulon, p. 383. 

25. Flowers long-pediceled or ( if short-pediceled) in panicles; filaments rarely exceeding
the perianth segments ( 26) 

26(25). Axis of infiorescence pubescent; perianth segments with narrow claws and 
conspicuous glands at base of blades; seeds Bat, broadly winged ............. . 
• . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 7. Melanthium, p. 384. 

26. Axis of inflorescence glabrous; seeds not Bat, narrowly winged or wingless ( 27)
27 ( 26). Perianth segments with 1 or 2 shining or colored glands at base ............ . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . 3. Zigadenus, p. 381. 
21. Perianth segments without shining or colored glands at base ................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. Stenanthium, p. 380. 

1. TOFIBIDIA Huns. F AL.SE AsPHODEL

About 20 species in the North Temperate Zone and Andes. 
1. To6eldia racemosa (Walt.) Small. Slender perennial, mostly tufted, with short or

creeping rhizomes and simple usually I-foliate stems that are surrounded by a tuft of 
grasslike leaves at the base; basal leaves -erect, equitant, linear, to 4 dm. long and 3-5 
mm. wide; cauline leaf usually single and bractlike, inserted below middle of stem;
scape 3-7 dm. high, minutely but distinctly pubescent, increasingly so above, bearing a
racemose inflorescence to 15 cm. long; flowers creamy-white, the segments separate and
spreading, 2 or 3 together at each node, with pubescent pedicels, subtended immediately
below the perianth by a small perfoliate bractlet having 3 ovate lobes; terminal Bowers
opening Grst; perianth segments oblong to broadly elliptic-oblanceolate, concave, 3-
nerved, obtuse, 4-5 mm. long; stamens 6, exceeding the perianth; anthers ovate-cordate,
2-celled; &laments Battened, subulate; capsule narrowly obovoid, firm-walled, about 3
mm. long, subtended by the persistent perianth and tipped by the 3 enlarged divergent
styles; seeds narrowly ellipsoid, appendaged at both ends, about 2 mm. long. In wet
sandy soils on pine savannahs and in pitcher plant bogs in s.e. Tex., June-Sept.; from 
Fla. to Tex., n. to N.J. 

2. STENANTHIUM (GRAY) KUNTH

A monotypic genus. 
I. Stenanthium grnmineum (Ker) Morang. FEATHERBELLS. Glabrous perennial herb;

stem erect from bulbous base that has fibrous remains of old leaf bases, leafy below or 
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with reduced leaves up to the panicle, to about 2 m. high, usually much smaller; leaves 
numerous, ascending, conduplicate, keeled, the largest to 2 dm. long and 3 cm. broad; 
panicle elongated, to 9 elm. long, lanceolate to lance-ovoid, the racemifonn branches 
bearing wholly staminate or rarely some perfect sessile or short-pedicelled whitish, 
greenish or bronze-purple flowers, the terminal unbranched spiciform axis with subsessiJe 
to pedicelled perfect flowers; floral bracts ovate, concave, about 2 mm. long; perianths 
variable in size, 3-10 mm. long, the 6 segments linear-lanceolate and attenuate ( rarely 
bluntish); stamens 6, coherent at base to ovary; capsules oblong-subcylindric to ovoid
urceolate, to 15 mm. long, with 3 short spreading beaks, deflexed or erect; seeds obliquely 
lanceolate, purple-brown, 4-8 mm. long, wingless or nearly so. In forests or on the edge 
of forests in e. Tex., June-Aug.; from Fla. to Tex., n. to Pa., Ind. and Mo. 

Those plants with erect capsules are referred to var. robustum (Wats.) Fem. 

3. ZIGADENUS M1CHX. DEATH CAMAS. POISON SEGO 

Smooth and often glaucous perennials with rhizomes or bulbs, leafy stems and rather 
large panicled or racemed white to yellow or greenish to bronze perfect or polygamous 
flowers; perianth withering-persistent, spreading; floral segments oblong or oval, 1- or 
2-glandular near the more or less narrowed but rarely definitely unguiculate base;
stamens free from the floral segments and about as long as them; anthers cordate or
renifotm; capsules 3-lobed, 3-celled, dehiscent to the base; seeds oblong or linear, angled.

About 15 species in the Northern Hemisphere of America and Asia. When grazed, most 
of the species are usually fatal to sheep and some species even to cattle. The bulbs are 
also poisonous. 

1. Perianth segments 8-17 mm. long, bearing a bilobed gland or 2 glands well above the
base; filaments widened at the base ( 2) 

1. Perianth segments 3-7 mm. long, bearing a single basal gland ( 3)

2 (  1). Stem from bulbous-thickened base; perianth segments obtuse, 8-12 mm. long;
gland bilobed ................. ......... ....... 1. Z. elegans. 

2. Stem from creeping rhizome; perianth segments acuminate, 12-17 mm. long; bearing
2 glands ..................................... 2. Z. glaberrimus. 

3 ( 1). Filaments widened at base; flowers usually in a simple raceme but also paniculate; 
bracts 10-20 mm. long ......................... 3. Z. Nuttallii.

3. Filaments slender throughout; bracts 2-5 mm. long ( 4)

4 ( 3). Flowers polygamous; inflorescence always paniculate ...................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. Z. lein1anthoides. 

4. Flowers perfect, usually in a simple raceme ......... 5. Z. densus. 

1. Zigadenus elegans Pursh. WHITE CAMAS, ALKALI-GRASS. Stem rather stout, erect,
to about 8 dm. high; leaves crowded toward base, narrowly to broadly linear, to about 
4 dm. long and 1 cm. wide, thin, attenuate at tip; inflorescence commonly a slender loose 
cylindric raceme, rarely a panicle; middle and upper bracts with scarious margins and 
summit�, blunt to mucronate; pedicels usually slender; perianth pale or slightly suffused 
with purple or brown below, without or with only a small darkened spot outside at base; 
capsule lance-conic, 13-22 mm. long, 4-6 mm. in diameter, about twice as long as the 
persistent perianth; seeds 5-6 mm. long. On wet ledges and seepage in canyons of 
Guadalupe Mts. in the Trans-Pecos, June-Sept.; from Alas. to Ariz., Tex. and N.M., e. to 
Man., Minn., Ia. and Mo. 

2. Zigadenus glaberrimus Michx. Rhizome subligneous, blackish, horizontal, elongate;
stem slender, to 12 dm. high, leafy; basal leaves elongate, linear, attenuate, firm, to 4 
dm. long and 15 mm. wide; panicle loosely pyramidal, to 3 dm. long; bracts ovate, 
acuminate, about 5 mm. long; pedicels 5-10 mm. long; flowers perfect; perianth segments 
1-1.5 cm. long, white, lanceolate or lance-ovate, acute to acuminate, with 2 distinct
glands just above the short but definite claw; 6Jaments widened at base; capsule lance
conic, about 1 cm. long, barely equaling the connivent persistent perianth. Savannahs,
bogs and wet pinelands, June-Sept.; from Fla. to Tex.(?), n. to s.e. Va.
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This species is included here based solely upon a report of its occurrence in the state. 
It should occur in southeast Texas. 

3. Zigadenus Nuttallii Gray. DEATH CA�IAS, POISON CAMAS. Outer bulb coats papery,
not fibrous; stem stout, to 75 cm. high, leafy-bracted; leaves mostly basal, coriaceous, 
falcate, to 3 dm. long and 1 cm. wide; raceme ( rarely paniculate-branched) thick
cylindric, 1 -2 dm. long, its scarious bracts caudate, deciduous; pedicels to 3 cm. long; 
perianth yellowish-white, free; perianth segments 6-8 mm. long, ovate or oval, each with 
an obovate yellowish basal gland; filaments about equaling the perianth, widened at 
base; capsules erect, ovoid to ellipsoid, thin-walled, three or four times the length of 
perianth, with 6Iiform pedicels 15-25 mm. long. Prairies and hillsides of calcareous 
rocks throughout most of the e. third of Tex., Mar.-May; from Tenn. to Kan. and Tex.

4. Zigadenus leimanthoides Cray. Outer bulb coats fibrous; stem slender, erect. to
about 15 dm. high; leaves elongate-linear, mostly crowded near the base, to 5 dm. long 
and 1 cm. wide; flowers crowded in panicled racemes ( central axis to 3 dm. long); lower 
and middle bracts of panicle herbaceous; pedicels to 12 mm. long; perianth segments 
creamy or yellow to somewhat greenish-white, ovate-elliptic, 3-4 mm. long, each with a 
deeper yellowish spot on the contracted base; filaments subulate, slightly exceeding the 
perianth; capsules slender-conic, about 1 cm, long, with pedicels to 15 mm. long. Sandy 
pinelands and bogs of the Coastal Plain and Piedmont, very rare in n.e. Tex., May-Aug.; 
from Ca. to Tex., n. to N.J. and L.I.

5. Zigadenus densus ( Desr.) Fem. BLACK SNAKEROOT, CROW-POISON. The barely
thickened bulbs with smooth coats; stem slender, erect, to 15 dm. high, remotely bracted; 
leaves narrowly linear, mostly near the base, to 5 dm. long and 7 mm. wide; raceme 
simple ( rarely branching below), densely subcylindric, to about 2 dm. long and 3-5 cm. 
thick; bracts small, finn, brownish, persistent; perianth creamy-white to pink, nearly or 
wholly free; perianth segments 4-5 mm. long, elliptic-obovate, obtuse, each usuaUy with 
a very small obscure gland at base; capsules slenderly conical, with pedicels 1 -2 cm. 
long. Damp pinelands and bogs in e. Tex., Apr.-June; from Fla. to Tex., n. to s.e. Va., 
N.C. and Tenn.

The bulb of this plant is very poisonous.

4. SCHOENOLIRION DURAND

Perennial herbs; stem naked, scaly and somewhat thickened at base, from a thick root
stock and fleshy-fibrous cluster of roots; leaves in a basal tuft, very narrow, elongate, Hat, 
rather rigid, few-nerved; flowers yellow or whitish to pale-green, in lax simple or sparingly 
branched racemes; pedicels slender, exceeding in length the flowers and bracts, articulate 
just beneath the flower; floral segments 6, distinctly 3- to 5-nerved, spreading, exceeding 
the 6 stamens; style single, short; capsule depressed-globose, deeply 3-lobed; seeds 
subglobose, shining. 

Three species in southern United States; one in California. 
1. Flowers bright-yellow; larger leaves 4-8 mm. wide, strongly ribbed; in bogs, marshes

or wet savannahs .............•...•.....•...•.• 1. S. croceum.
1. Flowers white or greenish-white; larger leaves mostly less than 4 mm. wide, not

strongly ribbed; in mesophytic open forests or on ridges .................... . 
. . . . . . . . • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. S. texanum.

1. Schoenolirion croceum ( Michx.) Wood. YELLOW SUNNY-DELL. Scape very slender,
about 3 dm. high; principal leaves 4-8 mm. wide, strongly ribbed; raceme simple, to 15 
cm. long and 4 cm. in diameter; bracts ovate to elliptic, concave, mostly obtuse, often
tinged with purple; flowers yellow and mostly tinged with red; floral segments elliptic
oblong, 5-7 mm. long; seeds nearly 4 mm. long. Ox!ftria crocea ( Michx.) Raf. In wet
savannahs, marshy pinelands, bogs and on seepage slopes in s.e. Tex., Mar.-May; from
Fla. to Tex., n. to N.C.

2. Schoenolirion texanum (Scheele) Cray. Resembling S. croceum; principal leaves
mostly 4 mm. wide or less; Bowers greenish-white; bracts rather narrow, acutish; seeds 
about 2 mm. long. Oxytria texana ( Scheele) Pollard. On low ridges and in open mixed 
forests on the w. edge of s.e. Tex., Mar.-May; endemic. 

This species seems to be confined to the region about Austin, Brazos and Wallcer cos. 
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5. ANTHERICUM L. CRAG-LILY. AMBER-LILY 

Plants with naked stems or with l or 2 setaceous bracteal leaves, from a cluster of 
thick cylindrical fleshy-fibrous roots; leaves narrowly linear, grasslike, surrounded at the 
base by the fibrous remnants of older ones; flowers yellow, in simple or compound 
racemes, with pedicels jointed at or below the middle, the 3 - to 5-nerved essentially 
distinct segments spread from the base and twice longer than the anthers; style single, 
slender, elongated; capsules somewhat oblong to oblong-quadrate, with several flattened 
angular seeds in each cell. 

About 300 American, African and Eurasian species. 
1. Largest leaves 10 mm. wide or more, with obvious anastomosing veins; distribution

in Rio Grande Valley and south-coastal Texas ..... 1. A. Chandleri. 
1. Largest leaves rarely to 8 mm. wide, without cross-veins; distribution in Trans-Pecos

and Edwards Plateau .......................... 2. A. Torreyi. 

1. Anthericum Chandleri Greenm. & Thomps. LILA DE LOS LLANOS. Plant erect, peren
nial; rootlike fibers fleshy, clavate at the apex, the neck of the root moderately fibrous; leaves 
as many as 1 5, flat, grasslike, lanceolate-linear, gradually diminishing above, acute, 3 5-4 5 
cm. long, to l cm. wide or more, about 24-nerved, with transverse connecting veins,
glabrous on both sides; scape to about l m. high, terete, glabrous, somewhat bracteate;
inflorescence paniculate, to 3 5  cm. long, glabrous, the terminal raceme 2- 2.5 chn. long,
the lateral racemes 1-1.5 elm. long; bracts triangular-acuminate to lanceolate-attenuate,
subscarious, to 2 cm. long; flowers 2 to 4 in axils of the bracts; pedicels about l cm. long,
articulated below the middle; perianth orange-yellow to pale-yellow or stramineous, with
three-nerved oblong-lanceolate lobes about 1 cm. long; stamens about half the length of
perianth; filaments muricate; style 8 mm. long, glabrous; capsule oblong-ellipsoid, 1-1.2
cm. long. In clay soil in chaparral, thickets and prairies in the Rio Grande Valley and
s.-coastal Tex., May-Nov.; also n.e. Mex.

2. Anthericum Torreyi Baker. Root a fascicle of thick fleshy fibers; radical leaves
several, elongate, smooth, usually less than 7 mm. wide; stem scapiform, to about 1 m. 
high, very slender, often nearly simple above but more commonly somewhat paniculately 
branched, the branches erect; flowers 2 to 4 or more together in fascicles, the terminal 
ones racemose and mostly solitary; pedicels 1-1.2 cm. long, jointed about one third their 
length from the base; floral segments orange-yellow, narrowly oblong and elliptic, to 1 5
mm. long and 7 mm. wide, with 3 to 5 closely approximate greenish or brownish nerves
along the middle; stamens scarcely half the length of the perianth; filaments roughened
with short obtuse somewhat retrorse teeth; anthers linear-oblong; ovary obovate; style
one third longer than the stamens, filiform; stigma minutely 3-lobed, ciliolate-papillose;
capsule oblong-obovate, obtuse, 3-lobed, 8-10 mm. long, thin; seeds 1 2  to 16, angular,
black. In rich soils in canyons and on rocky cedar-oak hills in the Trans-Pecos and
Edwards Plateau, June-Nov.; from Tex. to Ariz. and n. Mex.

6. SCHOENOCAULON GRAY

Herbaceous perennials with ovoid to oblong-cylindric bulbs, basal portion of plant 
covered by blackish scales and fibers; leaves all basal, grasslilce, glabrous, the margins 
serrulate; scape naked, erect and simple, purplish below, glaucous above; spike slender, 
many-flowered, bracteate; flowers perfect, pale-green to yellowish-white, at first crowded 
but later distinct, sessile or shortly pedicellate; perianth segments 6, essentially free, 
persistent; stamens 6, subequal, inserted at base of perianth segments, persistent; filaments 
filiform to subclavate-filifonn; anthers unilocular, reniform, peltate after dehiscence; 
ovary ovoid; styles 3, distinct, divergent and slightly recurved; capsule ovoid to ellipsoid, 
chartaceous, glaucous, persistent, 3-celled. 

A New World genus of about 10 species, mainly in Mexico; south to Peru. 

1. Perianth segments submembranous, elliptic t9 ovate-elliptic, with thin erase margins;
spike 1.5- 2 cm. in diameter; usually ( but not always) flowering in autumn ..••. 
• • • . • . • • . . . • • . • • . • . . . . . . . . • . . • • • • • • . . . • • . . • . . 1. S. Drummond ii.

I. Perianth segments fleshy-thickened or leathery, linear-oblong, with thickish entire
margins; spike 1-1.5 cm. in diameter; flowering in spring and summer ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. S. texanum. 
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1. Schoenocaulon Drummondii Gray. GREEN LILY •• Scape to 6 elm. tall; leaves to 5
dm. long; perianth segments 2.5-3 mm. long and 1 mm. broad; 6Iaments stout, subclavate
filiform, dilated above, 5-7 mm. long. In sandy gravelly soils along roadsides, in arroyos 
and prairies and edge of open woods in cen. Coastal Prairie and upper and cen. Rio 
Grande Plains, Sept.-Oct., rarely in spring; also n.e. Mex. 

2. Schoenocaulon texanum Scheele. Scape to 55 cm. tall; leaves to 6 dm. long; perianth
segments 3-4 mm. long and about 1 mm. broad or less, somewhat dilated below middle; 
filaments slightly dilated at base, usually noticeably recurved, 3.5-5 mm. long; capsules 
obliquely ovoid, appressed to rachis, 1-1.5 cm. long. Commonly in limestone soil on 
slopes, bluffs, in canyons and outwashes and on flats from n.e. Rio Grande Plains, through 
the Edwards Plateau to the Trans-Pecos, Mar.-July; also s.e. N.M. and Mex. 

7. MELANTillUM L.

Five species, all native of North America. 
1. Melanthium virginicum L. BuNCHFLOWER. Perennial from a thick rootstock; stem to 

about 1.5 m. high, scurfy above; leaves Hrm, broadly linear, acuminate-attenuate, to 3 
cm. broad; panicle to 45 cm. long, usually much shorter, somewhat scurfy, with ascending
to spreading lateral branches; flowers creamy, changing to green or purplish, scurfy
outside; floral segments 6, broadly oblong to ovate, rounded to cordate or hastate at
base, Oat, obtuse, 5-8 mm. long, 2 or 3 times the length of slender claw, with 2 dark
glands at base; stamens home at or above middle of each claw; capsule erect, ovoid, with
furrows between the round-backed carpels, 13-18 mm. high, 3-beaked; seeds whitish,
narrowly obovate, flat, broadly winged, about 10 in each cell, 5-7 mm. long. Meadows,
bogs, swales, savannahs, edge of woodlands and low thickets in e. and s.e. Tex., May
July; from n. Fla. to Tex., n. to s. N.Y., 0., Ind., Ill. and Ia.

8. ALLIUM L.20 ONION. GARLIC. LEEK 

Biennial or perennial herbs; scapes from a tunicated bulb, with mostly narrowly linear 
basal leaves; herbage usually with the characteristic odor and taste of onions or garlic; 
Bowers in a terminal simple umbel, subtended by 2 to 4 membranous separate or united 
bracts, some or all of the flowers occasionally replaced by bulblets; pedicels slender, not 
jointed; perianth persistent, its 6 segments white to purple and distinct or united at the 
base; stamens inserted on the bases of the perianth segments; filaments filiform or dilated, 
sometimes toothed; style filiform, jointed; capsule obovate-globose, obtusely 3-lobed, 
often crested, loculicidally dehiscent; seeds obovoid or ovoid-reniform, wrinkled, black. 

A genus of 450 or more species widely distributed in the North Temperate Zone. Some
times segregated, with a few other Liliaceous genera, as a separate family, the Alliaceae. 
1. Bulb coats ( leaf bases) containing anastomosing fibers that usually persist as con

spicuous fibrous reticula to enclose 1 or more bulbs ( 2)
1. Bulb coats without fibers or with parallel fibers, these never persisting as fibrous

reticula ( 13 ) 
2 ( 1). Flowering pedicels mostly or entirely replaced by bulbils; Bowers rarely pro

ducing capsules or seeds . . . . . . . . . . . . . . . . . . . . . . . la. A. canadense var. 
canadense. 

2. Umbels Boriferous and capsuliferous; bulbils almost unknown ( 3)
3(2). Ovary and capsule usually crestless, if crested the Bowers yellow ( 4)
3. Ovary and capsule usually crested; flowers pink or white; plants of far western Texas

(12) 
4( 3). Bracts and spathe 3- to 7-nerved; interstices between fibers of reticula open ( 5) 
4. Bracts of spathe I-nerved; inner epidermal cells of innermost bulb coats contorted

( their walls usually not sinuous); perianth segments spreading, becoming papery 
and rigid in fruit ( 11 ) 

-----

• Adapted from Marion Ownbey in Res. Stud. St. Coll. Wash. 18: 181-222. 1950.
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5{ 4). Perianth campanulate or urceolate-campanulate, ultimately withering away from 
the capsule; reticula fine- or only moderately coarse-meshed; alveoli on seeds 
pustuliferous ( 6) 

5. Perianth urceolate, permanently investing the capsule; reticula very coarse; alveoli
on seeds not pustulif erous ( 9 ) 

6(5). Perianth white; plants mostly of the Edwards Plateau and northward ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . le. A. canadense var. 

Fraseri. 
6. Perianth usually pink ( 7)

7 ( 6). Pedicels filiform; usually slender plants of eastern Texas ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . lb. A. canadense var. 

mobilense. 
7. Pedicels stouter; plants usually more robust ( 8)

8(7). Umbel many-flowered; perianth segments thin; flowers fragrant; distribution 
north-central Texas . . . . . . . . . . . . . . . . . . . . . . . . . . . . le. A. canadense var. 

h yacinthoides. 
8. Umbel few- ( 5 to 25) flowered; perianth segments thicker; distribution central

coastal Texas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Id. A. canadense var. 
ecristatum. 

9 ( 5). Flowering bulbs with a cluster of stalked basal bulblets; inner epidermal cells of 
innermost bulb coats contorted, with sinuous walls; distribution southern Texas .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. A. Runyonii. 

9. Bulbs without basal bulblets; epidermal cells vertically elongate, regular, without
sinuous walls ( 10 ) 

10( 9). Perianth deep-rose-color, fading to purple; flowers fragrant; distribution northern 
Texas . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . 3a. A. perdulce var. 

perdulce. 
10. Perianth white or pale-pink, with deep-pink midribs, fading to pink; distribution

western Texas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3b. A. perdulce var. Sperryi. 

11 ( 4). Interstices between fibers of reticula filled; flowers white, pink or red ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. A. Drummondii. 

11. Interstices between fibers of reticula open; flowers yellow; distribution western Texas
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. A. Coryi. 

12( 3 ). Leaves usually 2 per scape; bracts of spathe 3- to 5-nerved; ovary and capsule 
crested ( usually conspicuously so) with 6 flattened processes; alveoli on seeds 
not pustuliferous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. A. macropetalum. 

12. Leaves 3 or more per scape; bracts of spathe mostly I-nerved; ovary and capsule
inconspicuously crested with 6 knoblike processes or sometimes appearing to be 
crestless; alveoli on seeds pustuliferous . . . . . . . . . . . • 7. A. Geyeri. 

13( 1). Ovary and capsule conspicuously crested; stamens exserted ( 14) 
13. Ovary and capsule crestless; stamens included ( 15)

14( 13). Perianth campanulate; umbel nodding . . . . . . . • • • 8. A. cernuum. 
14. Perianth stellate; umbel erect .........•........... 9. A. stellatum. 

15( 13 ). Bulb with a cluster of short-stalked bulblets at base; cells of inner epidermis 
of innermost bulb coats vertically elongate or contorted, with very sinuous walls •• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 o. A. Elmendorfii. 

15. Bulb without basal bulblets; cells on inner epidermis not contorted ( 16)

16( 15). Bulb about 1 cm. thick, solitary, proliferating from base by means of long 
slender rhizomes .............................. 11. A. rhizomatum. 

16. Bulbs about 2 cm. thick, often clustered, sometimes stipitate ( short�rhizomatous) at
base, without long slender rhizomes •••........... 12. A. Kunthil.
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la. Allium canadense L. var. canadense. CANADA GARLIC. Bulb ovoid, without basal 
bulblets, often one of a cluster; inner bulb coats whitish, the epidermal cells obscure, 
vertically elongate, regular or nearly so; outer bulb coats persisting as a series of grayish 
or brownish fibrous fine- to coarse-meshed open reticula, enclosing 1 or more bulbs or 
soon distintegrating; fleshy scales 2 to 5, with mild to strong garlic flavor; leaves usually 
3 or more per bulb, channeled, concave-convex in cross section, 1-5 mm. broad, usually 
with entire margins, shorter than the scape, green at anthesis; scape 1.5-5 dm. tall, 
terete, solitary; spathe membranaceous, caudate, breaking before anthesis into usually 
3 separate or partially united 3- to 7-nerved bracts that are ovate to lanceolate and 
acuminate; umbel with few or no flowers, the pedicels being replaced ( all or in part) 
by ovoid bulbils, some of which may in tum bear secondary umbels; pedicels ( when 
present) 2 to several times the length of the perianth, elongating and becoming rigid 
when fruit is produced; perianth broadly campanulate; perianth segments 4-7 mm. long, 
elliptic-lanceolate, obtuse to acute, entire, spreading, white or pink, withering in fruit, 
the midribs somewhat thickened; stamens shorter than the perianth; filaments subulate, 
dilated and united into a cup at base; anthers oblong, obtuse to acute; ovary crestless; 
style linear, about equaling the filaments in length; stigma capitate, entire or obscurely 
lobed; seeds black, shining, finely alveolate, the alveoli each with a minute pustule in 
the center. A. mutabile Michx. Roadsides, meadows, woods and fields in the e. third of 
Tex., Mar.-May; generally distributed throughout e. N.A. 

lb. Allium canadense var. mobilense (Regel) M. Ownbey. Bulb ovoid, usually small, 
sometimes with 1 or 2 large basal bulblets, often one of a cluster; inner bulb coats whitish, 
cells of the inner epidermis sometimes contorted or with sinuous walls; outer bulb coats 
persisting as a series of grayish or brownish mostly fine-meshed open reticula, usually 
enclosing only a single bulb; leaves 2 or more per bulb, channeled, concave-convex in 
cross section, 1-2 mm. broad, usually with entire margins, shorter than the scape, green 
at anthesis; scape 1-5 ( usually less than 3) dm. ta11, terete, solitary; spathe membran
aceous, caudate, breaking before anthesis into usually 3 separate or partially united 3-
to 5-nerved bracts that are lanceolate and attenuate; umbel many-flowered, erect; pedicels 
very slender, subequal in length, mostly 2 to 4 times that of the perianth, elongating and 
becoming flexuous and rigid in fruit; perianth broadly campanulate; perianth segments 
4-7 mm. long, elliptic-lanceolate, obtuse to acute, spreading, pink ( rarely white), thin
in texture, withering in fruit, the midribs somewhat thickened; stamens about two thirds
the length of· the perianth; filaments deltoid-subulate, broadly dilated and united into a
cup at base; anthers short-oblong, obtuse or acute; ovary crestless; style linear, about
equaling the filaments in length; stigma capitate, entire or obscurely lobed; seeds black,
shining, finely alveolate, the alveoli each with a minute pustule in the center. A. mobilense
Regel, A. Zenobiae Cory. Usually in sandy or rocky soils, rarely on limestone or in clay,
woods and prairies in e. fourth of Tex., Apr.-May; from Ga. and Fla. to Tex., Okla.
and Mo.

le. Allium canadense var. hyacinthoides (Bush) M. Ownbey. Bulb ovoid, without 
basal bulblets, of ten one of a cluster; inner bulb coats whitish, epidermal cells obscure, 
vertically elongate, regular or nearly so; outer bulb coats persisting as a series of grayish 
or brownish fibrous rather coarse-meshed open reticula, enclosing 1 or more bulbs; leaves 
several per bulb, channeled, concavo-convex in cross section, 2-7 mm. broad, entire or 
denticulate on the margins, shorter than the scape, green at anthesis; scape 1.5-3 dm. tall, 
terete, solitary; spathe membranaceous, acuminate, breaking before anthesis into 3 or 4 
lanceolate and acuminate 3- to 7-nerved bracts that usually remain partially united at 
base; umbel many-flowered, erect; pedicels subequal in length, mostly 2 to 4 times that 
of the perianth, elongating and becoming flexuous and rigid in fruit; perianth urceolate
campanulate; perianth segments 5-7 mm. long, elliptic-lanceolate, obtuse to acute, entire, 
erect, pink, thin in texture, withering in fruit, the midribs somewhat thickened; stamens 
shorter than the perianth; filaments subulate, dilated and united into a cup at base; 
anthers oblong, obtuse; ovary crestless; style linear, about equaling the filaments in 
length; stigma capitate, entire or obscurely lobed; seeds black, shining, finely alveolate, 
the alveoli each witl1 a minute pustule in the center. A. hyacinthoides Bush. On calcareous 
prairies or more frequently in sandy soils in n.-cen. Tex., Mar.-Apr.; also adj. s. Okla. 

ld. Allium canadense var. ecristatum (M. E. Jones) M. Ownbey. Bulb ovoid, without 
basal bulblets, often one of a cluster; inner bulb coats whitish, cells of inner epidermis 
vertically elongate, somewhat contorted; outer bulb coats persisting as a series of grayish 
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or brownish fibrous rather coarse-meshed open reticula, enclosing the bulb; leaves several 
per bulb, channeled, concavo-convex in cross section, 1-5 mm. broad, entire or  denticulate 
on the margins, shorter than the scape, green at anthesis; scape 1-3 dm. tall, terete, 
solitary; spathe membranaceous, breaking before anthesis into 3 ovate acuminate 5- to 
7-nerved bracts that remain partially united at base; umbel few- ( 5 to 25) flowered,
erect; pedicels subequal in length, mostly less than twice that of the perianth, elongating
and becoming flexuous and rigid in fruit; perianth urceolate-campanulate; perianth seg
ments 5-7 mm. long, elliptic-lanceolate, obtuse to acute, entire, erect, deep-pink, rather
thick in texture, withering in fruit, the midribs somewhat thickened; stamens shorter than
the perianth; filaments subulate, dilated and united into a cup at base; anthers oblong,
obtuse; ovary crestless; style linear, about equaling the filaments in length; stigma
capitate, entire or obscurely lobed; seeds black, shining, finely alveolate, the alveoli each
with a minute pustule in the center. On prairies on the cen. Coastal Plain in Tex., Mar.
Apr.; endemic.

le. Allium canadense var. Fraseri M. Ownbey. Bulb ovoid, without basal bulblets, 
often one of a cluster; inner bulb coats whitish, epidermal cells obscure, vertically elon
gate, regular or nearly so; outer bulb coats persisting as a series of grayish or brownish 
fibrous fine -to coarse-meshed open reticula, enclosing 1 or more bulbs; leaves usually 
3 or more per bulb, channeled, concavo-convex in cross section, 1-5 mm. broad, entire 
or denticulate on the margins, usually much shorter than the scape, green at anthesis; 
scape 2-5 dm. tall, terete, usually solitary; spathe membranaceous, caudate, breaking 
before anthesis into usually 3 ovate to lanceolate attenuate 3- to 7-nerved bracts that may 
remain partially united at base; umbel many-flowered, erect; pedicels becoming subequal 
in length, mostly 3 to 4 times that of the perianth, elongating and becoming flexuous and 
rigid in fruit; perianth broadly campanulate; perianth segments 4-7 mm. long, elliptic to 
lanceolate, acute to obtuse, entire, spreading, white ( rarely pink), withering in fruit, 
the midribs somewhat thickened; stamens usually shorter than the perianth; filaments 
subulate, dilated and united into a cup at base; anthers oblong, obtuse; ovary crestless; 
style linear, about equaling the filaments in length; stigma capitate, entire or obscurely 
lobed; seeds black, shining, finely alveolate, the alveoli each with a minute pustule in the 
center. A. Fraserl ( M. Ownbey) Shinners, A. lauendulare var. Fraseri ( M. Ownbey) 
Shinners, A. acetabulum (Raf.) Shinners var. Fraseri ( M. Ownbey) Shinners. Generally 
in sandy or rocky soils in woods or plains in Tex., Apr.-May; from Tex. to S.D. 

2. Allium Runyonii M. Ownbey. Bulb ovoid, bearing a cluster of short-stalked basal
bulblets; innermost 2 bulb coats whitish, with the cells of the inner epidermis contorted 
with very sinuous walls; outer bulb coats persisting as a series of brownish fibrous very 
coarse-meshed open reticula, enclosing the bulb; fleshy bulb scale l; leaves 3 or more per 
bulb, channeled, concavo-convex in cross section, 1-4 mm. broad, entire, usually equaling 
or exceeding the scape in length, green at anthesis; scape 1-3.5 dm. tall, terete or nearly 
so, often 2 or more successively produced from a single bulb; spathe membranaceous, 
acuminate, breaking before anthesis into 3 ovate acuminate 3- to 5-nerved bracts that 
usually remain partially united at base; umbel usually between 10- and 25-flowered, erect; 
pedicels about twice the length of the perianth at anthesis, elongating in fruit, becoming 
subequal in length and stiffly spreading, not flexuous; perianth urceolate-campanulate; 
perianth segments 5-7 mm. long, Ianceolate, obtuse or even emarginate to acute, entire, 
erect, white with pinkish midribs, fading pink, becoming callous-keeled and permanently 
investing the fruit; stamens nearly equaling the periantl1 in length; filaments subulate, 
dilated below and united into a cup at base; anthers oblong, obtuse or umbonate; ovary 
crestless; style linear, about equaling the filaments in length; stigma capitate, entire or 
obscurely lobed; seeds black, shining, finely alveolate, tl1e alveoli smooth. Sandy soils in 
Rio Grande Plains in s. Tex., Mar; endemic. 

3a. Allium perdulce S. V. Fraser var. perdulce. Bulb ovoid, witl1out basal bulblets, 
usually one of a cluster; inner bulb coats whitish, epidermal cells regular, vertically 
elongate; outer bulb coats persisting as a series of dark-brown fibrous coarse-meshed 
open reticula, enclosing 1 or more bulbs; fleshy bulb scales 1 or 2, with no evident onion 
or garlic flavor; leaves 3 or more per bulb, channeled, concavo-convex in cross section, 
1-2 mm. broad, entire, usually equaling or exceeding the scape in length, green at
anthesis; scape 1-2 drn. tall, terete or nearly so, solitary; spathe membranaceous, acumi
nate, breaking before anthesis into 2 or 3 ovate acuminate mostly 5-nerved bracts that
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usually remain partially united at base; umbel 5- to 25-flowered, erect; pedicels about the 
length of the perianth at anthesis, elongating in fruit and becoming flexuous and rigid; 
perianth urceolate; perianth segments 7-10 mm. long, lanceolate, obtuse to acute, entire, 
erect, deep-rose-color, fading to purple, becoming callous-keeled and permanently in
vesting the fruit; stamens one half to two tl1irds the length of the perianth; filaments 
deltoid-subulate, united into a cup at the base; anthers oblong, obtuse; ovary crestless; 
style linear, about equaling the filaments in length; stigma capitate, entire or obscurely 
lobed; seeds dull-black, finely alveolate, the alveoli not pustuliferous. Generally in sandy 
soils in plains of n.-cen. Tex., Mar.-Apr.; from Tex. and e. N.M., n. to S.D. and adj. Ia. 

3b. Allium perdulce var. Sperryi M. Ownbey. Bulb ovoid, without basal bulblets, 
sometimes one of a cluster; inner bulb coats whitish, epidermal cells regular, vertically 
elongate; outer bulb coats persisting as a series of dark-brown fibrous rather coarse-meshed 
open reticula, enclosing 1 or more bulbs; fleshy bulb scales 2, with no evident onion or 
garlic flavor; leaves 3 or more per bulb, channeled, concavo-convex in cross section, 1-3 
mm. broad, entire, usually equaling or exceeding the scape in length, green at anthesis;
scape 1-2 dm. tall, terete or nearly so, solitary; spathe membranaceous, acuminate, break
ing before anthesis into 2 or 3 ovate acuminate 5- to 7-nerved braclc; that usually remain
partially united at base; umbel 5- to 20-Howered, erect; pedicels about twice the length
of the perianth at anthesis, elongating in fruit and becomin� flexuous and rigid; perianth
urceolate; perianth segments 7-10 mm. long, lanceolate, obtuse to acute, entire, erect, 
white or pale-pink with deep-pink midribs, fading to pink, becoming callous-keeled and 
permanently investing the fruit; stamens one half to two thirds the length of the perianth; 
filaments deltoid-subulate, united into a cup at base; anthers oblong, obtuse; ovary crest
less; style stout, about equaling the filaments in length; stigma capitate, entire or obscurely 
lobed; mature seeds not known. On rocky slopes in the Trans-Pecos, Mar.; endemic. 

4. Allium Drummondii Regel. WILD ONION. Bulb ovoid, without basal bulblets, usually
one of a cluster; innermost 2 bulb coats whitish or brownish, with the ce1ls of the inner 
epidermis intricately contorted, their walls usually not sinuous; outer bulb coats enclosing 
1 or more bulbs, persisting as a series of brown fibrous fine-meshed reticula whose inter
stices mostly remain closed; fleshy . bulb scales 1 or 2, mildly garlic-llavored; leaves 
usually 3 or more per bulb, channeled, concavo-convex in cross section, 1-3 ( or -5) mm. 
broad, entire, about equaling the scape in length, green at anthesis; scape 1-3 dm. tall, 
terete or nearly so, usually solitary; spathe membranaceous, acuminate, breaking before 
anthesis into 2 or 3 ovate acuminate I-nerved bracts; umbel 10- to 25-flowered, erect; 
pedicels unequal in length, 1 to 3 times that of the perianth, becoming flexuous and rigid 
in fruit, rarely replaced by bulbils; perianth rotate-campanulate; perianth segments 6-9 
mm. long, ovate to lanceolate, obtuse to acute, entire, spreading, white, pink, or red,
rarely greenish yellow, becoming papery and rigid in fruit, the midribs somewhat thick
ened; stamens two thirds to three fourths the length of the perianth; filaments subulate,
dilated and united into a cup at base; anthers oblong, obtuse; ovary crestless; style linear,
about equaling the filaments in length; stii;ma capitate, entire or obscurely lobed; seeds
black, shining, finely alveolate, each alveoli usually with a minute pustule in the center.
A. Hellerl Small, A. Nuttallii Wats. On plains, hills and prairies, particularly in limestone
soils, throughout most of Tex., Mar.-May; from Tex. to w. Neb., N.M., and n. Mex.

Forma asexuale M. Ownbey with bulbils replacing the pedicels. 
S. Allium Coryi M. E. Jones. YELLOW-FLOWERED ONION. Bulb ovoid, without basal

bulblets usually one of a cluster; innermost 2 bulb coats whitish or brownish, with the 
cells of the inner epidermis intricately contorted, their walls not sinuous; outer bulb coats 
persisting as a series of brown fibrous fine-meshed open reticula, enclosing 1 or more 
bulbs; fleshy bulb scale 1, mildly garlic-flavored; leaves 3 or more per bulb, channeled, 
concavo-convex in cross section, 1-3 mm. broad, entire, about equaling the scape in 
length, green at anthesis; scape 1-3 dm. tall, terete or nearly so, usually solitary; spathe 
membranaceous, acuminate, breaking before anthesis into 2 or 3 ovate acuminate I-nerved 
bracts; umbel usually between 10- and 25-fiowered, erect; pedicels unequal in length, 
1 to 3 times that of the perianth, becoming flexuous and rigid in fruit; perianth rotate
campanulate; perianth segments 6-9 mm. long, ovate to lanceolate, obtuse to acute, entire, 
spreading, bright yellow, sometimes tinged with red, fading with age and sometimes 
upon drying becoming papery and rigid in fruit, the midribs somewhat thickened; stamens 
two thirds to three fourths the length of the perianth; filaments subulate, dilated and 
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united into a cup at base; anthers oblong, obtuse; ovary crestless or rarely crested with 
6 low processes that may be distinct or united in pairs across the septa; style linear, about 
equaling the filaments in length; stigma capitate, entire or obscurely lobed; seeds black, 
shining, finely alveolate, the alveoli not pustuliferous. Rocky slopes and plains in mts. 
of the Trans-Pecos, Apr.-May; endemic. 

6. Allium macropetalum Rydb. Bulb ovoid, without basal bulblets, usually one of a
cluster; inner bulb coats whitish, epidermal cells vertically elongate and regular or 
obscure; outer bulb coats persisting as a series of brown fibrous usually coarse-meshed 
open reticula, enclosing 1 or more bulbs; fleshy bulb scales about 3, mildly garlic-flavored; 
leaves usually 2 per scape, semiterete, scarcely channeled and concavo-convex in cross 
section, 1-3 mm. broad, entire, exceeding the scape in length, green at anthesis; scape 5-20 
cm. tall, terete or somewhat angled, solitary; spathe membranaceous, acuminate, breaking
before anthesis into 2 or 3 separate or partially united ovate to lanceolate mostly 3- to
5-nerved bracts; umbel 10- to 20( rarely fewer- or more-) Bowered, erect; pedicels
unequal in length, 2 to 3 times that of the perianth, becoming more or less flexuous and
rigid in fruit; perianth broadly campanulate; perianth segments 8-12 mm. long, lanceolate,
obtuse to acuminate, entire, spreading, pink with deeper pink or reddish midribs, becom
ing papery in fruit, the midribs scarcely thickened; stamens about two thirds the length
of the perianth; filaments subulate, dilated and united into a cup at base; anthers oblong,
obtuse; ovary usually conspicuously crested with 6 flattened processes that are mostly
well-developed in fruit, often as much as 2 mm. high, usually united in pairs across
the septa; style linear, about equaling the filaments in length; stigma capitate, entire or
obscurely lobed; seeds black, shining, finely alveolate, the alveoli not pustuliferous.
A. deserticola ( M. E. Jones) Woot. & Stand}. Desert plains and hills in the Trans-Pecos,
Mar.-May; from Tex. to Ariz., Ut. and w. Colo.

1. AUium Geyeri Wats. Bulb ovoid or more elongate, without basal bulblets, usually
one of a cluster; inner bulb coats whitish, epidermal cells vertically elongate and regular 
or obscure; outer bulb coats persisting as a series of gray or brown fibrous rather coarse
meshed open reticula, enclosing 1 or more bulbs; fleshy bulb scales 3 or 4, strongly 
garlic-flavored; leaves ordinarily 3 or more per scape, channeled, concavo-convex in cross 
section, 1-5 mm. broad, entire or denticulate on the margins, usually shorter than the 
scape, green at anthesis; scape 1-5 dm. tall, terete or somewhat angled, solitary; spathe 
membranaceous, acuminate, breaking before anthesis into 2 or 3 separate or partially 
united ovate to lanceolate acuminate mostly I-nerved bracts; umbel 10- to 25- (sometimes 
more-) flowered, erect; pedicels nearly equal in length, of ten less than twice that of the 
perianth, becoming rigid and stiffiy spreading in fruit, usually not flexuous; perianth urceo
late-campanulate; perianth segments 4-10 ( usually 6-8) mm. long, ovate to lanceolate, 
obtuse to acuminate, erect, pink or white, often obscurely toothed on the margins and 
papillose on the midribs, becoming callous-keeled and permanently investing the fruit; 
stamens usually shorter than tlie perianth; filaments subulate, dilated and united into a 
cup at base; anthers oblong, obtuse or umbonatc; ovary inconspicuously crested with 
6 low rounded knobs that are separate or united in pairs across the septa, becoming 
variously developed or obsolete in fmit, usually not more than 0.5 mm. high; style linear, 
about equaling the filaments in length; stigma capitate, entire or obscurely lobed; seeds 
black, shining, finely alveolate, the alveoli each with a minute pustule in the center. 
Moist open slopes, meadows or stream banks in the Guadalupe Mts., July; from Tex. to 
Ariz., Ida., Wash. and s. Alta. 

8. Allium cernuum Roth. NODDING ONION. Bulb elongate, usually one of a cluster, often
stipitate ( short-rhizomatous) at base; inner bulb coats whitish to pinkish or reddish; 
outer bulb coats grayish or brownish, membranaceous, minutely striate with elongate cells 
in regular vertical rows; leaves several per bulb, channeled, concavo-convex to broadly 
V-shaped in cross-section or nearly plane, 1-6 mm. broad, entire or denticulate on the
margins, shorter than the scape, green at anthesis; scape 1-5 dm. tall, terete or ridged
( particularly above), sometimes flattened and narrowly winged, abruptly recurved near
the apex, sometimes two or more produced successively from a single bulb; spathe
membranaceous, acuminate, usually breaking irregularly and caducous at anthesis; umbel
few- to many-flowered, cernuous; pedicels slender, 2 to 3 times the length of the perianth,
in fruit becoming stouter, elongating and bending abruptly upward from near the point
of attachment; perianth campanulate; perianth segments 4-6 mm. long, elliptic-ovate,



390 Liliaceae (Lily Family) 

obtuse to obtusish, entire to nearly so, pink or white, at least the outer segments strongly 
incurved, withering in fruit, the midribs not thickened; stamens exserted; filaments subu
late, united into a cup at base; anthers orbicular to oblong, obtuse; ovary conspicuously 
crested with 6 distinct flattened entire or toothed processes; style linear, exserted; stigma 
entire; seeds dull-black, finely alveolate, the alveoli smooth to minutely roughened or 
with a minute pustule in the center. In mts. of the Trans-Pecos, late summer; from Tex. 
and adj. Mex. to Ariz. and B.C., across continent then s. to Ga. 

9. Allium stellatum Ker. PRADUE ONION. Bulb ovoid, usually one of a cluster, not
stipitate at base; inner bulb coats whitish or pinkish; outer bulb coats grayish or brownish, 
membranaceous, minutely striate with elongate cells in regular vertical rows; leaves 
several per bulb, channeled, broadly V-shaped in cross section, 1-5 mm. broad, entire or 
nearly so, shorter than the scape, usuaJly withering at or before anthesis; scape 2-5 dm. 
tall, terete or angled ( particularly above), usually erect, solitary; spathe membranaceous, 
acuminate, breaking before anthesis into 2 separate or united lanceolate acuminate about 
7-nerved ultimately reOexed bracts; umbel many-flowered, at first cernuous but later
becoming erect; pedicels slender, 2 to 3 times the length of the perianth, in fruit becom
ing stouter and more or less curved; perianth stellate; perianth segments 5-8 mm. long,
elliptic-lanceolate, acute, entire, deep pink, spreadin�, withering in fruit, the midribs
not thickened; stamens exserted; filaments subulate, dilated below and united into a cup
at base; anthers oblong, obtuse; ovary conspicuously crested with 6 distinct flattened
entire or toothed processes; style linear, exserted; stigma entire; seeds dull-black, finely
alveolate, the alveoli minutely roughened. Prairies, usually in calcareous soils in n.e.
Tex., Oct.; from Tex. to Man. and Ill.

IO. Allium Elmendorfii M. Ownbey. Bulb ovoid, bearing a few short-stalked basal 
bulblets; innermost 2 bulb coats whitish, with the cells of the inner epidermis vertically 
elongate or contorted, with very sinuous walls; outer bulb cc:>ats thin, membranaceous, 
without persistent fibers; fleshy bulb scale 1, mildly garlic-flavored; leaves 3 or more per 
bulb, channeled, concavo-convex in cross section, 1-2 mm. broad, entire, usually equaling 
or exceeding the scape in length, green at anthesis; scape 1.5-4 dm. tall, terete or nearly 
so, sometimes two produced successively from a single bulb; spathe membranaceous, 
acuminate, breaking before anthesis into 3 or 4 acuminate 3- to 5-nerved separate or 
partially united bracts; umbel 10- to 30-ffowered, erect; pedicels usually more than 
twice the length of the perianth, elongating in fruit; becoming subequal in length, rigid 
and somewhat Bexuous; perianth campanulate; perianth segments about 5 mm. long, 
lanceolate, obtuse, entire or nearly so, somewhat spreading, white or pinkish, withering 
away from the fruit, with the midribs slightly thickened; stamens shorter than the: 
perianth; filaments subulate, dilated below and united into a cup at base; anthers oblong, 
obtuse; ovary crestless; style linear, about equaling the filaments in length; stigma capi
tate, entire to distinctly lobed; seeds black, shining, finely alveolate, the alveoli smooth. In 
Carrizo sands of e. Bexar and adj. Wilson and Atascosa cos., Mar.-Apr.; endemic. 

11. Allium rhizomatum Woot. & Standl. Bulb ovoid, solitary, 1-2.5 cm. long, about
1 cm. in diameter, arising from slender scaly rhizomes 2-3 cm. long; inner bulb coats 
white and hyaline, with a few indistinct longitudinal nerves but not reticulate; outer bulb 
coats grayish and opaque; leaves 2 or 3 per bulb, about as long as or longer than the 
scape, Hat, 2-3 mm. wide; scape 2-3 dm. tall, terete; spathe 2-valved, the scarious ovate 
acute valves at first pinkish-veined but eventually reflexed and white; umbel erect, few
Howered; pedicels 1-2 cm. long; perianth segments oblong to lanceolate, acute to acumi
nate, 6-9 mm. long, pale with purplish or pinkish midvein, slightly carinate at the base; 
stamens about equaling the perianth, included; filaments dilated at the base and coales
cent; ovary slightly crested; style linear, shorter than the perianth; stigma small, simple; 
seeds shiny black, finely alveolate, the alveoli not pustuliferous. A. glandulosum of auth. 
On grassy mt. slopes in the Trans-Pecos, July-Sept.; from w. Tex. to s. Ariz., s. through 
Mex. to Guat. 

12. Allium Kunthii G. Don. Bulb ovoid, usually one of a cluster, about 2 cm. in
diameter, sometimes stipitate ( short-rhizomatous) at base but without long slender 
rhizomes; inner bulb coats whitish or pinkish; outer bulb coats grayish or brownish, 
membranaceous, with or without obscure cellular markings, sometimes striate with 
elongate cells in regular vertical rows; leaves several per bulb, channeled, concavo-convex 
in cross-section, 1-3 mm. broad, sometimes denticula.te on margins and nerves, shorter 
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than the scape, green at anthesis; scape 1.5-3 dm. tall, terete or somewhat ridged, often 
2 or more produced successively from a single bulb; spathe membranaceous, acuminate, 
breaking before anthesis into 2 separate or partially united lanceolate acuminate 3- to 5-
nerved ultimately reflexed bracts; umbel few- to many-flowered, erect; pedicels unequal 
in length, mostly slender, about twice the length of the perianth, rarely arcuate or 
flexuous; perianth broadly campanulate; perianth segments 4-8 mm. long, lanceolate, acute 
to acuminate, entire, spreading, white or pink ( particularly on the midribs), withering 
in fruit, the midribs scarcely thickened; stamens shorter than the perianth; fllaments 
broadly dilated below and united into a cup at base; anthers oblong, obtuse; ovary crest
less; style linear, shorter than the perianth; stigma capitate, entire; seeds dull-black, finely 
alveolate, the alveoli not or very obscurely pustuliferous. A. scaposum Benth. Dry rocky 
hills and mts., usually in limestone soils, in w. Tex., July-Sept.; from Tex. to Ariz. and Mex. 

9. NOTHOSCORDUM KUNTH0 FALSE GARLIC 

About 35 species in America. 
1. Nothoscordum bivalve ( L.) Britt. CROW-POISON. Scapose herb ;esembling the

onion but odorless, with a membranous-coated bulb; scape 15-55 cm. high; bulb globose, 
to 25 mm. in diameter, often bulbiferous at base; leaves several, basal, narrowly linear, 
equal to or shorter than the scape, rarely to 8 mm. wide; umbel terminal, 6- to 12-flowered, 
the 2 subtending scarious bracts lanceolate; flowers with pedicels to 5 cm. long or more 
that become rather rigid in fruit; Horal segments narrowly oblong to oblong-lanceolate, 
acute, whitish with a prominent reddish to purplish or sometimes greenish central dorsal 
stripe, 8-13 mm. long, withering-persistent; stamens 6, inserted on the bases of the 
floral segments; capsule 4-7 mm. long, obovoid, somewhat 3-angled, somewhat depressed 
and notched at apex, the style persistent; seeds angled or flattened, black. In low sandy 
woods, grasslands, prairies and disturbed soil, and on rocky open or wooded slopes 
throughout most of Tex., flowering intermittently throughout the year; from Fla. to Tex. 
and Mex., n. to Va., s. 0., Ind., s. Ill. and Neb. 

IO. HEMEROCALLIS L. DAY-LILY 

About 20 species that are natives of Eurasia. 
I, Hemerocallis fulva L. TAWNY DAY-Ln.Y, YELLOW DAY-LILY. Showy perennial with 

fleshy-fibrous roots or tubers; leaves numerous, basal, linear, keeled, 1-2 cm. broad; 
scape to 2 m. high, 3- to 15-flowered; flowers self-sterile, about 12 cm. wide, tawny-orange, 
deeper-colored toward center, the 3 inner perianth segments (petals) wavy-margined and 
obtuse, collapsing and decaying after expanding for a single day; perianth funnelform, 
lilylike, the short tube enclosing the ovary, the spreading limb 6-parted; stamens 6, 
inserted at the summit of the perianth tube; anthers as in Lilium but introrse; filaments 
and style long and filifonn, declined and ascending; stigma simple; capsule ( at first 
rather fleshy) 3-angled, Ioculicidally 3-valved, with several black spherical seeds in each 
cell. An Old World species that has escaped from cult. to roadsides and borders of fields 
and thickets, Apr.-July. 

11. LILIUM L. LILY 

Bulbs scaly, producing simple stems with numerous alternate-scattered or whorled 
narrow sessile leaves and from one to several large and showy flowers; perianth funnel
form or campanulate, mostly red to orange-color, the 6 divisions spreading or recurved 
above, deciduous; anthers linear to oblong, extrorsely attached near the middle to the 
tapering apex of the long filament, at first usually included but at length versatile, the 
cells dehiscent by a lateral or slightly introrse line; style elongate or very short ( di
morphic); stigma 3-lobed; capsule subcylindric to ovoid; seeds densely packed in 2 
rows in each cell. 

About 80 species that are widely distributed over the North Temperate Zone. 

0 See Appendix. 
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1. Flowers erect, their segments narrowed below into claws; bulbs not rhizomatous; in
mountains of Trans-Pecos Texas .................. 1. L. philadelphicum.

1. Flowers nodding, their segments sessile; buds erect, their peduncles arching before
anthesis, then becoming erect in fruit; bulbs rhizomatous; in forests of east Texas 
............................................. 2. L. li1 ichauxii.

1. Lilium philadelphicum L. Wn.n ORANGE-RED Ln.Y, woon LILY. Stem to 1 m. high,
usually much shorter, glabrous; leaves in 2 to 6 whorls or sometimes scattered, linear or 
lanceolate to linear-lanceolate or rarely elliptic-oblong; flowers 1 to 5, erect, open
campanulate, from faded orange to scarlet or deep orange-red, with oblong to roundish 
purple spots within; segments oblong-lanceolate to lanceolate or broadly elliptic, glabrous, 
blunt or merely short-acuminale at apex, rather abruptly tapering below into claws, 
5-8 cm. long, about 2.5 cm. wide; capsule to 55 mm. long, broadly rounded-subtruncate
at summit, slightly tapered at base. In canyons of Guadalupe Mts. in the Trans-Pecos,
May-Aug.; from Que. to B.C., s. to Ark., Tex., N.M. and Ariz.

Our plant is referred to var. andinum (Nutt.) Ker (L. umbellatum Pursh ), character
ized by having its linear to lanceolate leaves mostly scattered or in whorls only at the 
upper nodes, and Bowers intensely red to scarlet. 

2. Lilium Michauxii Poir. CAROLINA-LILY. Stem to 12 dm. high, usually much smaller;
leaves mostly in whorls of 3 to 7, with some scattered or opposite, coriaceous or fleshy, 
glaucous when fresh, obovate or oblanceolate, blunt to abruptly short-tipped, their lateral 
veins obscure beneath, the larger blades to 12 cm. long and 2 5  mm. wide; flowers 1 to 
3, nodding; perianth segments orange-red, purple-spotted within and becoming yellow 
in the throat, recurved from about the middle, narrowly lanceolate, acuminate, to 1 dm. 
long and 1 cm. wide; stigma with low broad lobes. L. carolinianum Michx. Pine- and 
oak-woods in s.e. Tex., July-Aug.; from n. Fla. to e. Tex., n. to Va. 

12. ERYTHRONIUM L.21 DoG's-TOOTH-VIOLET. FAWN-LILY 

Nearly stemless herbs with two or one smooth and shining flat leaves tapering into 
petioles and sheathing the base of the commonly one-flowered scape, rising from a deep 
solid scaly bulb; flowers perfect, rather large, nodding, lilylike; floral segments 6, lanceo
late, recurved or spreading, mostly 2-4 cm. long, deciduous, the 3 inner segments some
times with a callous tooth on each side of the base and a groove in the middle; filaments 
6, subulate; anthers oblong-linear, often dimorphic; style elongated; capsule obovoid, 
contracted at base, 3-valved, loculicidal; seeds rather numerous. 

About 25 species, almost entirely North American with several in Eurasia. 
1. Perianth segments yellow, auricles present; lower surface of leaves not glaucous

............................................. 1. E. rostratum.
1. Perianth segments white, auricles absent; lower surface of leaves glaucous ( 2)
2( 1 ). Perianth segments reflexed in full bloom; leaves mottled; mature fruits held above

ground; in moist woods ........................ 2. E. albidum.
2. Perianth segments spreading to at most half-reflexed in full bloom; leaves not mottled;

mature fruits resting on ground; in prairies, pastures and dry woods .......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. E. mesochoreum.

1. Erythronium rostratum Wolf. Leaves 2 in flowering forms, 1 in immature forms,
strongly mottled on adaxial side at anthesis with purplish-brown pigment, not glaucous; 
flowers with yellow segments, the outer 3 segments with intense purplish-brown specks 
on abaxial side, the inner 3 segments with well-developed auricles at base which clasp 
the opposite filaments; stamens 6; filaments opposite inner floral segments slightly longer 
than those opposite the outer segments; anthers yellow, those opposite the inner floral 
segments maturing before those opposite the outer segments; stigma lobes swollen, short, 
erect; style persistent, forming a prominent beak on the capsule; fruit ellipsoidal, beaked, 

�
7 Ref.: Kenneth R. Robertson in Ann. Missouri Bot. Gard. 53: 197-204. 1966. 
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held erect at maturity. E. an1<.'ricauum of auth. In rich moist woods, especially along 
creek or river banks in e. Tex., Feb.-Apr.; from Ala., Tenn., Kan., Mo., Okla. and Ark. 
to Tex. 

2. Erythronium albidum Nutt. WHITE noc's-TOOTH-VIOLET. Plant vegetatively propa
gating by long offsets from the bulbs; leaves 2 in flowering forms, 1 in immature forms, 
elliptical-lanceolate to ovate-lanceolate, flat to half-folded, mottled on both sides with 
purplish-brown or light-green, glaucous on both sides; flowers with white segments, often 
tinged on abaxial side with pink, blue or lavender; perianth segments usually completely 
reflexed in full bloom; 3 inner segments without auricles, with a yellow spot present at 
base; stamens 6; filaments opposite the inner segments slightly longer than those opposite 
the outer segments; anthers yellow, those opposite the inner segments maturing before 
those opposite the outer segments; stigmas trifid, the long lobes divergent, slender, the 
style not persistent; fruit obovate, held erect at maturity, rounded, slightly apiculate or 
slightly umbilicate at distal end. In moist dense woods, especially along slopes or banks 
overlooking creeks, lakes and rivers in n.e. Tex., Mar.-May; from Ont. and Minn., s. to 
Ca., Ky., Mo. and Tex. 

3. Erythronium mesochoreum Knerr. Leaves 2 in flowering forms, 1 in immature forms,
lanceolate to linear-lanceolate, conduplicate or occasionally half-folded, usually not 
mottled, glaucous on both sides; Bowers with white segments, often tinged on aba.xial 
side with blue or lavender; perianth segments spreading or at most half-reflexed in full 
bloom; the 3 inner segments without auricles, with a yellow spot present at the base; 
stamens 6; filaments opposite the inner segments slightly longer than those opposite the· 
outer segments; anthers yellow, those opposite the inner segments maturing before those 
opposite the outer segments; stigmas trifid, the long lobes divergent and slender; style 
not persistent on fruit; fruit obovate, resting on ground at maturity, umbilicate at distal 
end. E. albidum var. mesochoreum (Knerr) Rickett. In prairies, pastures and dry open 
woods, mostly in n.-cen, Tex., Mar.-Apr.; from la., Mo., Neb., Kan., Okla. and Tex. 

13. IPHEION RAF. SPRING STAR-FLOWER 

About 25 species that are natives of Latin America, especially Argentina. 
1. lpheion uniflorum ( Lindl.) Raf. Scapose glabrous bulbous perennial with the odor

of onion; bulbs with membranous tunic; leaves basal, linear, nearly flat, obtuse, to 3 drn. 
long and 7 mm. wide, slightly glaucous, with a long closed tubular scarious sheatl1; 
scapes to 2 dm. tall, bearing a 2-valved bractlike dry spathe above the middle and 1 or 
2 flowers at the summit; flowers erect, salvershaped, 2-3 cm. broad; floral segments 
pointed, 1-1.3 cm. wide, more or less equal and basally connate into a tube, white with 
pale-blue tinge, with a darker central line and dorsally brownish-tinged; stamens 6, 
inserted on perianth tube. Triteleia uni flora Lindi., Milla uniflora (Lindi.) Grab., Brodiaea 
uniflora (Lindi.) Engl., Beauverdia uniflora (Lindi.) Herter. A nat. of Arg. that occurs as 
an escape from cult., increasing rapidly in sandy clay soils in lawns and yards, Feb.-Mar. 

14. ANDROSTEPHIUM ToRR.

Three species that are native of southwestern United States and Mexico. 
1. Androstephium coeruleum (Scheele) Torr. Scapose herbs with a fibrous-coated

corm, glabrous, gray-green; scape erect, to 25 cm. high, usually less than 15 cm.; leaves 
several, basal, arising from a broad loose scarious sheathing bract, slender-linear, to 3

chn. long; flowers 1 to 6 in umbels, 16-24 mm. long, fragrant, violet-purple, funnelforrn, 
usually exceeding the stout pedicels; corolla tube nearly as long as the limb, the crown 
scarcely shorter than the limb, the 6 oblong lobes exceeding the 6 anthers, I-nerved; 
capsule subglobose, 3-angled, about 15 mm. long, beaked; seeds large, black. A. violaceum 
Torr., Milla coerulea Scheele, Brodiaea coerulea (Scheele) Macbr. On grassy slopes, sandy 
hills, gypsum soils and similar areas, mostly in 11.-cen. Tex., Feb.-May; from w. Kan. 
to Tex. 
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15. MILLA CAv.

Liliaceae (Lily Family) 

MEXICAN STAR 

About 6 species from southern United States to Central America. 
1. Milla biffora Cav. Low bulbous plant; leaves several, slender, terete, tubular,

glaucous; scape slender, erect, with numerous small linear scarious bracts at the base of 
a terminal umbel, to about 5 dm. high; umbels 1- to 6-flowered; pedicels suberect, 5-15 
cm. long; flowers white, fragrant, funnelform, the perianth tube about 13 mm. long;
perianth segments oblong-lanceolate, fleshy, over 25 mm. long, with an external green
keel; stamens 6, inserted at mouth of perianth tube; anthers lemon-yellow, about 7 mm.
long; capsule elongate, 3-celled, with numerous seeds. In mts. of the Trans-Pecos, spring
summer; also Mex.

16. CAMASSIA LINDL. WILD HYACINTH 

About 6 species in North America. 
1. Camassia scilloides (Raf.) Cory. Perennial from a tunicated bulb; leaves crowded

at base of scape, their bases clasping and surrounded by a sheathing scarious bract, 
keeled, elongate, grasslike, to about 15 mm. wide; scape to 8 dm. high, exceeding the 
leaves; raceme elongated and cylindrical; bracts setaceous, usually longer than the pedi
cels; flowers sweet-scented, lavender to pale-blue; floral segments distinct, 1-1.4 cm. long, 
3-nerved, spreading or erect; capsule acutely triangular-globose, 3-valved, about 1 cm.
long; seeds roundish, angled, black and shining. Quamasia hyacinthina (Raf.) Britt. In
sandy or rocky soils in fields, meadows, prairies and open woodlands from cen. Tex.
northw., Mar.-May; from Ala. to Tex., n.e. and n. to Pa., s. Ont., Mich., Wisc., Ia.
and Kan.

A phase that blooms later and has small flowers with erect segments is sometimes 
referred to as C. angustata ( Engelm. & Gray) Blank. 

17. MUSCARI MILL. GRAPE-HYACINTH 

About 60 species that are native of the Old World. 
I. Muscari racemosum (L.) Mill. STARCH GRAPE-HYACINTII. Leaves and scape (in

early spring) from a membranous-coated bulb; leaves linear-subterete, furrowed or 
slenderly channeled, 1.5-3 mm. broad, lax; scape erect, to about 2 dm. 'high; raceme 
dense, ovoid, many-flowered, to 65 mm. long; pedicels mostly shorter than the flowers; 
perianth blue, ellipsoid, somewhat constricted at the throat, with 6 pale teeth, heavily 
musky-odored; stamens 6, included; anthers short, introrse; style short; capsule 3-sided, 
loculicidal, with 2 black angular seeds in each cell. A nat. of the Medit. region that 
escapes from cult. to fields, roadsides, lawns, fallow ground in various parts of the 
state, Mar.-May.

18. HESPERALOE ENGELM.

A genus of 2 species in Mexico and Texas. 
I. Hesperaloe parvi8ora (Torr.) Coult. RED-FLOWERED YUCCA. Caudex very short,

sending up a slender sparingly bracteate flowering stem, usually cespitosely suckering; 
leaves numerous, crowded at base, linear, arcuately spreading, long-attenuate, to 12 dm. 
long and 25 mm. wide or more, thick and striate-ridged on the back, the margins filiferous; 
flowering stem to about 25 dm. high, the few branches of the inflorescence divaricate, 
glabrous and subglaucous; bracts broad and acuminate, rather large; flowers fascicled 
above the bracts, with soft articulated rosy pedicels to 35 mm. long, ephemeral, rosy-red 
or salmon-colored, tubular to oblong-campanulate, 25-35 mm. long; stamens shorter than 
corolla, with smooth subulate-filiform filaments and anthers 2 mm. long; style filiform, 
long-exserted or scarcely exceeding the perianth; capsule ovoid, 3-celled, to 3 cm. or more 
long; seed black, flattened, about 8 mm. in diameter. Prairies, rocky slopes and mesquite 
groves, mostly in cen. Tex., Mar.-July; also Mex. 
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The plant with more slender and Hexuous branches, smaller bracts, Bowers about 25 
mm. long, 1onger anthers, and the stouter included style scarcely longer than the ovary
has been segregated as var. Engelmannii (Krauskopf) Trel.

19. YUCCA L.28 BEARGRASS, SPANISH-BAYONET 

Usually large plants with a thick branching mainly subterranean caudex or a distinct 
woody trunk above ground; leaves numerous, clustered at the ends of the branches or 
main stem, narrow, elongate, thin and flaccid or thick and rigid, commonly spine-tipped, 
with comeous or filiferous margins; flowers rather large, usually numerous, perfect, in 
terminal racemes or panicles; perianth of 6 rather thick white to cream-color or greenish 
oval to oblong or lanceolate flattish or somewhat concave segments that are withering
persistent, the 3 inner segments (petals) broader than the 3 outer ones (sepals), longer 
than the 6 stamens; stigmas 3; fruit dry or fleshy, dehiscent or indehiscent; seeds numerous 
in each cell, flattened, commonly blackish. 

An American genus of 30 or more species most frequent in arid regions. It is essen
tially impossible to construct a key for the identification of yucca species based solely 
upon limited material usually provided by most herbarium specimens. A habit photo
graph of the plant to accompany herbarium material would be extremely useful. Identifi
cation in the field is the only sure method. 

According to Kearney and Peebles { 1960), "The yuccas are an important resource of 
the Indians of the Southwest. The buds, flowers, and emerging flower stalks are eaten raw 
or boiled, or the flower stalks roasted like mescal. The large, pulpy fruits of the baccate 
species ( Y. baccata, etc.) are eaten raw or roasted, dried for winter use, or ground into 
meal, and the seeds are also used for food. A fermented beverage was made from these 
fruits. Fiber from the leaves furnishes material for rope, mats, sandals, baskets, and 
cloth. The roots, known as amole, have saponifying properties and are used as a sort of 
soap and as a laxative. The seeds are the natural food of the larvae of small moths, which 
pollinate the Bower by gathering the pollen into a mass that is pushed into the tube 
of the stigma." 
1. Fruit indehiscent, fleshy, eventua1ly pendent; leaf blade thickish, rigid and sword

like, 3 cm. wide or more ( 2) 
1. Fruit dehiscent, capsular, dry or somewhat fleshy, not pendent; leaf blade mostly

narrow and/ or thinnish, rarely to 3 cm. wide ( 6) 
2(1). Pistil 45 mm. long or more at anthesis; united portion of perianth extending per

ceptibly above base of ovary ( 3) 
2. Pistil rarely as much as 40 mm. long; united portion of the perianth scarcely extend

ing above the base of the ovary ( 5) 
3 ( 2). Perianth segments united into a short stoutish somewhat obconical or cup-shaped 

base 12 mm. long or less; fruit 12-17 cm. long, 4-6.5 cm. in diameter .......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. Y. baccata. 

3. Perianth segments united into a slender somewhat obconical or nearly tubular base
12-25 mm. long; fruit 7-10 cm. long, 2.5-4 cm. in diameter ( 4)

4 ( 3). Peduncle exceeding the foliage; panicle ellipsoidal; perianth segments commonly 
united for 25 mm. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. Y. carnerosana. 

4. Peduncle not exceeding the foliage; panicle broadly conoid; perianth segments rarely
united for more than 15 mm .................... 3. Y. Faxoniana. 

5(2). Leaf margins without free fibers; ovary short, slender for its length, not exceed
ing 7 mm. in diameter at anthesis . . . . . . . . . . . . . . . . 4. Y. Treculeana. 

5. Leaf margins with detachable fibers; ovary short, stout for its length, 7-12 mm. in
diameter at anthesis ........................... 5. Y. Torreyi. 

6( 1). Leaf margins corneous, smooth or usually denticulate, lemon-yellow to orange
red; pistils usually 3-2-4 cm. long ( 7) 

6. Leaf margins filiferous; pistils 2-3.2 cm. long ( 11)

03 Adapted mainly from Susan Delano McKelvey, Yuccas of the Southwestern United
States. Part 1 (1938), Part 2 (1947), and John Milton Webber, Yuccas of the Southwest. 
U.S. Dept. Agric., Agric. Mon. No. 17. 1953. 
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7 ( 6). Mature plants solitary, arborescent; leaves many in one head; inflorescence many
flowered, many-branched ( 8) 

7. l\lature plants forming clumps, acaulescent; inflorescence few-flowered, few-branched
(9) 

8(7). Mature plants 1-2 m. high (not including the inflorescence); inflorescence 1-1.5 
m. in length overall; mature leaf blades short, mostly 3 dm. long or less, slender,
about 7 mm. wide, widest at or above the middle, more or less scabrous on both
surfaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. Y. Thompsoniana. 

8. Mature plants 3-3.6 m. high ( not including the inflorescence); inflorescence 1.5-2 m.
long or more in overall length; leaf blades long, to 6 dm. long or more, 7-13 mm. 
wide, widest considerably above the middle, smooth on both surfaces .......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. Y. rostrata. 

9 ( 7). Plants usually with 10 to 30 heads of leaves in one clump; mature leaf blades 
straight, flat except near tip ( where sides in roll), with Bat yellow margins; in-
florescence with wide-spreading branchlets ........ 8. Y. pallida. 

9. Plants with a single head of leaves or in small clumps with 2 to 6 heads of leaves ( 10)

10 ( 9). Mature leaf blades twisted, very concave ( the sides turned inward for most of 
their length), with wavy dark-orange or red-brown margins, to about 40 mm. 
wide at greatest width; perianth segments 3.5-4 cm. long ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. Y. rupicola. 

IO. Mature leaf blades nearly flat, straight and rigid, the minutely denticulate margins 
somewhat reddish-yellow, to about 15 mm. wide at greatest width; perianth 
segments 5-6 cm. long ......................... 10. Y. Reverchonii. 

11 ( 6). Mature plant manifestly arborescent, with a thick long stem; head of leaves 
commonly large ............................... 11. Y. elata. 

11. Mature plant acaulescent or rarely with a thin short stem to 1 m. high; head of
leaves commonly small ( 12} 

12( 11 ). Leaves typically broad and thin, usually soft and limp, with some becoming 
bent over near the middle, to 50 mm. wide ( 13) 

12. Leaves typically narrow and stiff, mostly straight or merely recurved, 22 mm. wide
or less, very rarely with some leaves wider (14) 

13( 12). Panicle branches glabrous; perianth yellowish-green or greenish-white; panicle 
held well above the leaves; indigenous ........... 12. Y. Freemanii. 

13. Panicle branches pubescent; perianth bright-white; panicle held close to the leaves;
cultivated .................................... 13. Y. -flaccida. 

14( 12). Inflorescence 'held well above tips of leaves (separated from leaves by its own 
length or more when fu])y expanded), broadly panicled ( usually more than half 
as broad as long) ( 15) 

14. Inflorescence held just below to moderately above tips of leaves ( separated from
leaves by less than half its own length), spikelike or rather narrowly panicled 
( usually less than half as broad as long) ( 17) 

15(14). Distribution in east Texas ( east of prairies); panicle branches pubescent; at 
anthesis the ovary and style subequal ............ 14. Y. louisianensis. 

15. Distribution west of east Texas; panicle branches not pubescent; at anthesis the ovary
and style commonly unequal ( 16) 

16( 15). Panicle branches glabrous; style pale green; distribution mainly in west and 
west-central Texas ............................ 15. Y. constricta. 

18. Panicle branches puberulent to g]abrescent; style white; distribution mainly in
south-central Texas ........................... 16. Y. tenuistyla. 

17 ( 14). Distribution in the Plains Country and eastern Trans-Pecos region of west Texas; 
bracts under lowest flowers commonly 3-7 cm. long; leaves mostly 1 cm. wide 
or less ( 18) 

11. Distribution east of the Plains Country and Trans-Pecos region; bracts under lowest
flowers 1-1.3 cm. long; leaves mostly more than 1 cm. wide ( 19) 
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18(17). Pistil 30-37 mm. long; distribution mainly in uorthem High Plains ......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17. Y. angustifolia. 

18. Pistil 2 5-28 mm. long; distribution in South Plains and eastern Trans-Pecos region ..
. . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18. Y. campestris. 

19(17). Ovary about twice as long as the style and stigmas together; inflorescence vary
ing from spikelilce to panicled with ascending branches; rather local in north-central 
Texas ....................................... 19. Y. necopina. 

19. Ovary at first slightly shorter than the style and stigma together, becoming longer
with age; inflorescence spikelike or with few short spreading branches near 
base; rather widespread .. ....... , ...... , ....... 20. Y. arkansana. 

1. Yucca baccata ( Engelm.) Trel. BLUE YUCCA, BANANA YUCCA, DATIL. Plant com 
monly simple or clumped at ground level or rarely caulescent, with very short assurgent 
or procumbent stems toward center of clump; clumps 1- 5 m. in diameter, with as many 
as 70 heads of leaves; leaves broadened toward middle, commonly straight or incurved, 
rarely outcurved, occasionally twisted, rather deeply concavo-convex, quite rigid, 3-7 dm. 
long, 3- 5.5 cm. wide; leaf margin usually with coarse short recurved fibers, occasionally 
with Jong curly fibers; scape absent or as much as 13 cm. long; panicle entirely within 
the foliage or with only a fraction above it, obovoid to ellipsoidal, oblate to acute at 
apex, 3.5-6 elm. long; Bowers campanulate, expanding but little, pendent, white or cream
color, commonly tinged with purple; perianth segments lanceolate to oblanceolate; sepals 
4-10 cm. long, 1 5-28 mm. wide; petals 4 5-9 5 mm. long, 2-3 cm. wide; filaments 2. 5-4 cm.
long; pistil 4-7.5 cm. long; ovary narrowly ovoid and tapering into style at apex, with
deep carpel sutures, 7-10 mm. in diameter; style 4-10 mm. long, tapered; fruit 7-24 cm.
long, 2 5- 5 5  mm. in diameter, symmetrical, broadly cylindrical or somewhat tapering,
frequently weighing 42 5 to 500 gm.; seed to 11 mm. in greatest diameter, flat, thick, 
rough, dull-black, wingless. On rocky hill and mt. slopes and plains of grasslands, juniper 
and oak woodlands in the w. Edwards Plateau and Trans-Pecos, Apr.-June; from Tex. 
to Calif. and adj. Mex. 

Apparent hybrids occur where this species and Y. Torreyi are admixed. 
2. Yucca carnerosana (Trel.) McKelvey. SP.A.NISH DAGGER. Plant arborescent, sym

metrical, simple or rarely a tall rather dense clump of stem and heads of leaves, with 
stems contiguous at base and spreading toward top; stems commonly 1 or 2, of equal or 
unequal height, rarely as many as 8 of varying height, the older trunklike and to 5 m. 
high and 3 5  cm. in diameter, rarely once- or twice-branched toward top, the short 
branches assurgent; leaves large, in terminal head, 5-10 dm. long, 5-7.5 cm. wide, rigid, 
spreading; scape rather long, stout; panicle slightly above the foliage, ellipsoidal or 
oblately ellipsoidal, rather densely branched, with persistent white bracts; Bowers white; 
sepals 7-9.5 cm. long, 13-21 mm. wide; petals 6.5-9 cm. long, 2-2.8 cm. wide; perianth 
tube 1.7-3 cm. long; filaments 2.2-3 cm, long; pistil 5-6.3 cm. long; ovary 6-9 mm. in 
diameter; style 6-10 mm. long; fruit oblong, to at least 1 dm. long and 4 cm. in diameter. 
On rocky brushy slopes in s.-cen. Brewster Co. and an isolated small colony near mouth 
of McKittrick Canyon in the Guadalupe Mts. in Culberson Co., Mar.-May; also n. Mex. 

3. Yucca Faxoniana Sarg. Plant arborescent, symmetrical, simple or rarely a tall open
clump of stems and heads of leaves, with stems contiguous at base and spreading toward 
top; stems commonly I, rarely as many as 6, of varying height, the older trunklike and 
to 6 5  dm. high and 4 dm. in diameter, occasionally once or twice assurgently branched; 
leaves 5-8.5 dm. long, 4.5-7 cm. wide, rigid, spreading; scape rather short and stout; 
pnnicle with as much as one fourth of its length within the foliage, broadly conoid, rather 
openly branched, with white or occasional purple-tinged persistent bracts; flowers white; 
sepals 5 5-8 5 mm. long, 1 5-17 mm. wide; petals 5 5-8 5 mm. long, 1.9-2 cm. wide; perinnth 
tube 1-1.8 cm. long; filaments 2-3.2 cm. long; pistil 4.5-6 cm. long; ovary 6-8 mm. in 
diameter, narrowly ovoid; style 5-7 mm. long; fruit 3-9 cm. long, 2.5-3 cm. in diameter, 
slightly tapered above and below with a long curved beak about 2 cm. long; thick and 
flat or occasionally hemispherical, to 1 cm. wide in greatest diameter, surface rough, 
dull-black, wingless. On sandy plains, rocky slopes and bluffs in the Trans-Pecos, l\far.
July; also n. Mex. 

Apparent hybrids occur where this species and Y. Torreyi are admixed. 
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4. Yucca Treculeana Carr. SPANISH DAGGER, PALll.!A PITA. Plant arborescent, with 1 to
few stems of varying height in rather open clumps; stems commonly 1 to 4, assurgently 
branched, 3-3.5 m. high; leaves commonly in large symmetrical head or occasionally entire 
shoots bearing fresh leaves, 5-10 dm. long, 4-8 cm. wide, thick, rigid, concavo-convex but 
frequently flattened; leaf margin thin, entire or with few fine straight fibers; scape short, 
glabrous; panicle sometimes with as much as three fourths of its length above the foliage, 
ellipsoidal, dense; flowers small, broadly globose or hemispherical, white or lightly 
tinged with purple; perianth segments somewhat thickened toward base; sepals 3-4.5 cm. 
long, 8-15 mm. wide; petals 3-4 cm. long, 1-2 cm. wide; filaments 15-24 mm. long; pistil 
2-3 cm. long; ovary 4-6 mm. in diameter, the apex abruptly terminating (shouldered) in
the style; style 1-5 mm. long; fruit 6.5-10 cm. long, 17-24 mm. in diameter, cylindrical,
with abruptly tapered apex, symmetrical, rarely constricted; carpel suture U-shaped, deep
or frequently broad and rather flat; seed to 6 mm. in greatest diameter, flat, tl1ick, rough,
dull-black, wingless. Thinly scattered in tall chaparral or brushland in s.-cen. Tex.,
Feb.-Apr.; also n. Mex.

Those plants with a fleshy inflorescence, succulent throughout, narrowed above and 
below, and much-thickened, brittle, canaliculate perianth segments are segregated as var. 
succulenta McKelvey. Apparent hybrids occur where this species and Y. Torreyi are 
admixed. 

5. Yucca Torreyi Shafer. Plant caulescent, rather commonly arborescent, asymmetrical
or of ragged appearance, simple to a rather tall narrow fairly dense clump of stems and 
heads of leaves; stems commonly 1 or 2, occasionally as many as 8, of varying height, 
the older trunklike, rarely to 43 dm. high and 3 dm. in diameter, unbranched or rarely 
with 2 or 3 ascending branches; leaf heads solitary or somewhat clustered; leaves few, in 
a small terminal head or numerous in a large elongated head or cluster, 3-10 dm. long, 
3-5 cm. wide, commonly tapered from an enlarged base to the apex, moderately concavo
convex or rarely somewhat flattened, thick, rigid, scabrous on botl1 surfaces, yellowish
green; leaf margin thick, with at first curly ( later straight) tough fibers; scape absent or
as much as 1 dm. long; panicle commonly with a fraction of its length above the foliage
or rarely entirely within the foliage, 3.5-7 dm. long, ellipsoidal, dense; flowers commonly
subglobose or carnpanulate, occasionally fully expanding, cream-color to deeply tinged
with dark-purple; perianth segments very variable in shape and size, concave, thickened
in the center from base to apex; sepals 35-75 mm. long, 8-18 mm. wide; petals 35-78 mm.
long, 1-2.2 cm. wide; filaments 15-27 mm. long; pistil 22-35 mm. long; ovary 4-8 mm.
in diameter, rather stout, apex tapering into the style; style 4-8 mm. long; fruit 7-10.5
cm. long, 25-38 mm. in diameter, cylindrical or ovoid, gradually tapered from base to
apex, rarely constricted; carpel suture V-shaped, deep and narrow; seed to 9 mm. in
greatest diameter, flat, thick, rough, dull-black, wingless. Y. macrocarpa of auth.,
Y. Torreyi f. parviflora McKelvey. Usually thinly scattered on grassy and chaparral mesas
and slopes from the upper Rio Grande Plains and Edwards Plateau to the Trans-Pecos,
Mar.-May; also N.M. and n. Mex.

Some forms occur that have bluish green, glaucous leaves. 
6. Yucca Thompsoniana Trel. Plant arborescent, frequently asymmetrical or rarely

symmetrical, with 1 to 3 shoots; stems 1-2.6 m. high, 12-15 cm. in diameter, trunklike, 
erect with comparatively long assurgent or diffused branches; leaf heads frequently 
asymmetrical, rather small and composed of comparatively few leaves; leaves 2-3 dm. 
long, 7-12 mm. wide, linear or somewhat broader toward center, flat or concavo-convex 
to p1ano-kee1ed, striate, thin and flexible; leaf margins corneous, yellow or brownish, 
minutely denticulate; scape 4-7 dm. long, stout, glabrous or evanescently pubescent; 
panicle 1-2 dm. above foliage, 5-8 dm. long, narrowly ellipsoidal to somewhat ovoid, 
densely flowered, with 20 to 34 branchlets that are to 22 cm. long; flowers white, globose 
to campanulate, spreading flat at anthesis, with an umbonate ba�e; perianth segments 
narrowly oblong, sharply acuminate, conspicuously veined; sepals 35-67 mm. long, 12-26 
mm. wide; petals 4-6.5 cm. long, 11-35 mm. wide; filaments 17-33 mm. long, witl1 a
somewhat erect clavate tip; pistil 25-38 mm. long; ovary 4-6 mm. in diameter, slender,
usually tapering into style or rarely somewhat abruptly terminating in the style; style 6-18
mm. long, attenuate, white; capsule 3.5-7 cm. long, 2-2.5 cm. in diameter, ellipsoidal or
somewhat ovoid, with a long-attenuate or rarely short-attenuate beak and obconical
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pedicel, rarely constricted; beak of dry capsule flaring, with long reflexed often twisted 
valve points; seed to 7 mm. in greatest diameter, flat, thin, dull black, without a marginal 
wing. Thinly scattered on exposed rocky slopes and knolls in the Trans-Pecos, Apr.-May; 
also n. Mex. 

According to Webber, hybrids between this species and Y. Reverchonii occur when 
they are admixed. 

1. Yucca rostrata Engelm. Plant arborescent, rather symmetrical, with 1 to 5 shoots;
stem 1-4.5 m. high, 18-32 cm. in diameter, trunklike, erect, with none to 3 short assur
gent branches toward the top, both stem and branches covered with reflexed dead leaves; 
leaf head symmetrical, large and elongated; leaves numerous, 4.2-6 dm. long, 12-17 mm. 
wide, linear or somewhat broader toward center, flat, concavo-convex or keeled on both 
surfaces, striate, thin, flexible, glaucous, pungent; leaf margin corneous, yellow, hyaline, 
minutely denticulate; scape 3-7 dm. long, stout, glabrous or evanescently pubescent; 
panicle not or up to 2 dm. above foliage, 3.5-7 dm. long, narrowly ellipsoidal to somewhat 
ovoid, densely flowered, with 28 to 40 branchlets that are to 35 cm. long; flowers white, 
globose to campanulate, fully expanding at anthesis, with an umbonate base; perianth 
segments narrowly oblong, sharply acuminate, conspicuously veined; sepals 42-47 mm. 
long, 12-15 mm. wide; petals 4.2-5 cm. long, 1.1-2 cm. wide; filaments 1.7-2 cm. long, 
with a somewhat erect clavate tip; pistil 25-35 mm. long; ovary 4-6 mm. in diameter, 
usually tapering into style or rarely somewhat abruptly terminating in style; style 6-14 
mm. long, attenuate, white; capsule 3.5-7 cm. long, 18-25 mm. in diameter, ellipsoidal
to somewhat ovoid, with a long-attenuate or rarely short-attenuate beak and obconical
pedicel, rarely constricted; beak of dry capsule flaring, with long valve points outcurved
and twisted; seed to 7 mm. in greatest diameter, flat, thin, dull-black, without a marginal
wing. On mt. slopes and in  canyons in Brewster Co., Mar.-Apr.; also n. Mex.

8. Yucca pallida McKelvey. Plants acaulescent, forming small or moderately large open
clumps with rather widely separated heads of few leaves; heads of leaves as many as 30 
in one clump; leaves 18-35 cm. long, 1-3.2 cm. wide, usually flexible where not thickened, 
glaucous, finely striate, pale blue- to sage-green; leaf margins corneous, yellowish, about 
1 mm. thick, usually very finely denticulate; flowering stem long-exserted, 13-25 dm. 
long; scap� 6-13 drn. long; panicle 7-12 dm. long, branched from base to the racemose 
tip, the 10 to 20 branchlets 5-20 cm. long; flowers numerous, 5-6.5 cm. long; perianth 
segments pale-green with whiter margins, 2-3.2 cm. wide, ovate to elliptic or obovate; 
61aments 23-32 mm. long, long-pubescent; pistil 3.2-4 cm. long; ovary stout or slender, 
pale-blue-green to yellowish-green, the neck whitish; style oblong-cylindric to slightly 
ovoid, 1.3-2 cm. long, white; capsule 4.5-5 cm. long, 1.3-2 cm. in diameter, oblong
cylindric, usually symmetrical, at first tan, later black, the beak about 1 cm. long, the 
wall thickish; seeds small. Incl. var. edentula (Trel.) Cory. Mainly on the Blackland 
Prairies in n.-cen. Tex., Apr.-May; endemic. 

9. Yucca rupicola Scheele. Tw1sn:n-LEAF YUCCA. Plant acaulescent, s
0

olitary but soon 
becoming an open clump of as many as 15 scattered leaf heads; leaf heads large, spread
ing, with few leaves; leaves 3-6 dm. long, 2-4 cm. wide, very broad toward middle, 
concave or .flat but oblique and undulate or twisted, slightly striate, flaccid, dark-green, 
pungent; leaf margin hyaline, reddish-brown or occasionally yellow, minutely denticulate; 
scape 3.5-15 dm. long, slender, 1.5-2 cm. in diameter, glabrous to lightly floccose; panicle 
2.5-5 dm. above foliage, 3-10 dm. long, narrowly ovoid to narrowly pyramidal, few
flowered, with 8 to 16 branchlets; branchlets up to 1.3 dm. long; flowers mainly cam
panulate, pendent and expanding but little, rarely somewhat globose and open, white or 
greenish-white; perianth segments ovate, sharply acuminate; sepals 4-6.8 cm. long; 15-24 
mm. wide; petals 4-7 cm. long, 2-3 cm. wide; filaments 18-32 mm. long; pistil 3-4.5 cm.
long; ovary 4-6 mm. in diameter, tapering into or somewhat abruptly terminating in
style; style 1.2-2 cm. long, attenuate, white or greenish; capsule 4-5.5 cm. long, 2-3 c-m.
in diameter, ellipsoidal or somewhat cylindrical with a long-attenuate or short-attenuate
beak and obconical pedicel, rarely constricted; beak of dry capsule flaring with valve
points generally outcurved and twisted; seed to 8 mm. in greatest diameter, flat, thin,
dull-black, without or with a very narrow marginal wing. On limestone ledges and on
grass-covered plains of dense brush and open woodlands centered on the Edwards
Plateau, Apr.-June; endemic.
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According to Webber, hybrids between this species and Y. Reverchonii occur when 
they are admixed. 

10. Yucca Reverchonii Trel. SAN ANGELO YUCCA. Plant acaulescent, solitary but
ultimately a dense small clump with as many as 25 heads of leaves; leaf head small, with 
few leaves; leaves 25-55 cm. long, 1-2 cm. wide, linear to somewhat broader toward the 
center, concavo-convex, quite rigid, straight, light glaucous green; leaf margin hyaline, 
yellow or occasionally red or brown, minutely denticulate; scape 4.5-11 dm. long, slender, 
glabrous to heavily floccose; panicle 25-42 cm. above the foliage, 3.5-10 dm. long, 
narrowly ovoid to narrowly pyramidal, with few branchlets and flowers; flowers pendent, 
campanulate to somewhat globose, expanding but little at anthesis, white or greenish
white; perianth segments ovate, sharply acuminate; sepals 4-6 cm. long, 1.5-2 cm. wide; 
petals 4-6 cm. long, 2-3 cm. wide; filaments 2-3.2 cm. long; pistil 3-4.,5 cm. long; ovary 
4-6 mm. in diameter, tapering into or rarely abruptly terminating in style; style 1-2 cm.
long, attenuate, white or greenish; capsule 4-6 cm. long, 2-3 cm. in diameter, rarely
constricted, ellipsoidal with a long-attenuate or short-attenuate beak and obconical
pediccl; beak of dry capsule flaring, with long reflexed valve points; seed to 7 mm. in
greatest diameter, flat, thin, dull-black, without a marginal wing. Thinly scattered on
limestone ledges and gravelly brushy plains on the Edwards Plateau, Apr.-June;
endemic.

Some authors consider this plant to be a hybrid of Y. Tlwmpsoniana and Y. rupicola.
11. Yucca elata Engelm. PALMELLA, SOAP-TREE, SOAP-WEED. Plant caulescent or

arborescent, solitary but soon clumped; stems mainly 1-4.5 m. �igh, trunklike, erect, with 
1 to 5 short assurgent branches toward the top or rarely unbranched and to 78 dm. high; 
head of leaves large, symmetrical; leaves 3-9.5 dm. long, 4-25 mm. wide, linear, plano
convex or plano-keeled, striate, rigidly divergent, flexible, pale-green; leaf margin white 
or greenish-white, soon finely filiferous; flowering stalk 1-5.4 m. tall; scape 1-3 m. long, 
stout, mainly 25-65 mm. in diameter, rarely to 12 cm. in diameter, greatly exceeding the 
foliage; panicle 5-35 dm. long, 3-6 dm. in diameter, with 20 to 45 branchlets, ellipsoidal 
or broadest toward center; flowers many, campanulate or somewhat globose, white or 
cream-color, rarely greenish or tinged with pink; perianth segments narrow-elliptical to 
broad-elliptical or even ovate, acute; sepals 32-57 mm. long, 15-27 mm. wide; petals 35-
57 mm. long, 2-3.5 cm. wide; filaments 1.6-3 cm. long, slender; pistil 22-32 mm. long; 
ovary 6-10 mm. in diameter, slender, white or pale-green, oblong-cylindrical, abruptly 
terminating in style, with deep carpel sutures and anther depressions prominent or 
wanting; style 6-11 mm. long, the shape variable, slender and oblong-cylindric or stouti.�h, 
white or pale-green; capsule 4-7 cm. long, 35-58 mm. in diameter, oblong-cylindric, 
rnucronate, commonly symmetrical, rarely constricted; seed to 14 mm. in greatest 
diameter, thin, dull-black, with a broad marginal wing. On gently sloping desert hills, 
grasslands and in dry washes in the Trans-Pecos, May-July; from Tex. to Ariz. and n. Mex. 

12. Yucca Freemanii Shinners. Acaulescent, with one or few heads of leaves; leaves
narrowly to broadly lanceolate, 1.5-6 dm. long, 1-4 cm. wide, with narrow petiolelike 
section of 3-7 cm. above the short widely clasping base ( base 1-2 cm. long, wider than 
long), soft and rather limp, the aJ?eX broadly acute to subacuminate (inrolled in drying 
and appearing narrowly acuminate), the margins with few and mostly long white threads; 
scape slender ( 4-5 mm. thick at base of inflorescence), 1-1.8 m. high, flower-bearing in 
terminal one fourth to one third; panicle 4-6 dm. long, rather narrowly ovoid, the 
branches spreading-ascending, 4-20 cm. long, glabrous; bracts of axis ovate-oblong, 9-15 
mm. long; perianth apparently funnelform-globose, pendulous, on glabrous pedicels 5-12
mm. long; perianth segments rather thin, yellowish-green, about equal in length, 3-3.8
cm. long; outer segments elliptic-oblanceolate, with medial vein dorsally thickened toward
apex, mucronate, 11-13 mm. wide; inner segments broadly elliptic, obtuse or barely
mucronate, 17-22 mm. wide; filaments thick, densely papillose-pubescent, 12-18 mm.
long; anthers 2.5-3 mm. long; pistil about 25 mm. long; ovary narrowly ovoid to ovoid
cylindric, 11-18 mm. long, about 6 mm. thick; style 6-7 mm. long; capsule oblong
obpyriform ( sometimes obpyramidal), rounded-trigonous, slightly constricted just below
the middle, glabrous, about 35 mm. Jong, 15 mm. thick, tipped by the persistent style and
with withered persistent reflexed segments at base; seeds flat, approximately deltoid, 8
mm. long, 5 mm. wide, black. In old fields, along railroad right-of-ways and roadsides
in n.e. Tex., Apr.-May; also adj. La.
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13. Yucca flaccida Haw. Acaulescent, cespitose; leaves thin, flexible, the outer ones
almost always recurved, 1-4 cm. wide, lanceolate, elongated, very gradually long
attenuate, mostly plicate, with fine long and rather straight thin marginal fibers; panicle 
mostly pubescent; maturing capsule dull-grayish-green, the carpels variously and ir
regularly flattened in places as if shaved off with a knife, when ripe broad, usually 
constricted and mostly Haring above; seeds rather dull, about 1 cm. wide. 

This species, which occurs naturally east of Texas, is sometimes cultivated. It has a 
tendency to persist when abandoned. 

14. Yucca louisianensis Trel. Similar in aspect to Y. arkansana; leaves green, flaccid,
1-4 cm. wide, usually less than 3 cm. wide, white-bordered and sparingly filiferous;
inflorescence an exserted glabrous or mostly pubescent panicle; inner perianth segments 
broad to attenuate; style variously tumid and deep-green to pale and oblong; capsule 
stout and short, angular in developing as in Y. fiaccida; seeds about 1 cm. wide. Y.
arkansana var. paniculata McKelvey. 

According to some authors this is the common species of sandy areas in northeast 
Texas, east of the Blackland Prairies. 

15. Yucca consbicta Buckl. Plant acaulescent or with short procumbent stems to 4
dm. high; dump small to large, open, with up to 20 heads of leaves 2-9 dm. apart; head 
of leaves large, asymmetrical or rarely small and symmetrical; leaves 3-6.5 dm. long, 
8-15 mm. wide, linear or somewhat broader toward center, nearly flat or plano-convex
to occasionally triquetrous, sbiate, rigidly divergent, flexible, pale- to dark-green; leaf
margin white or green, eventually filiferous, the fine fiber straight or curled and soon
eroding away; flowering stalk 15-32 dm. long, slender and weak; scape 1-2 m. long;
panicle 2-4.6 dm. above foliage, 4.5-12 drn. long, occasionally 7 dm. in diameter at base,
ovoid to broadly conoid, open-flowered, with 8 to 15 branchlets; flowers small, hemi
spherical or cup-shaped, pale-greenish-white; perianth segments thin, acute, ellipsoidal;
sepals 35-45 mm. long, 11-21 mm. wide; petals 37-48 mm. long, 17-26 mm. wide;
fllaments 17-22 mm. long; pistil 25-38 mm. long; ovary 5-6 mm. in diameter, slender,
cylindrical with oblate apices, pale-green, the carpel sutures prominent, the anther
depressions faint or wanting, abruptly terminating (shouldered) in style; style 8-11 mm.
long, cylindrical with basal lobes extending slightly over ovary, whitish-green or pale
green ( darker than ovary); capsule 46-63 mm. long, 36-43 mm. in diameter, oblong
cylindrical, mucronate, deeply constricted; seed to 15 mm. in greatest diameter, thin,
glossy-black, with a broad marginal wing. Thinly scattered in brushwood and grasslands
from s.-cen. Tex. to the Trans-Pecos, Apr.-June; also adj. Mex.

16. Yucca tenuistyla Trel. Acaulescent; leaves rather soft and mostly recurving, often
a little scabrid on the back, about 5 dm. long and 1-1.5 cm. wide, dark-green, lanceolate, 
long-attenuate, scarcely pungent, white-margined, finely filiferous; inflorescence about 1 
m. high, panicled at some distance above tl1e leaves, glabrous or slightly puberulent;
flowers with narrow pointed segments; style oblong, white, often deeply parted; capsule
stout, even; seeds glossy, about 1 cm. wide. Brushlands from the s. Edwards Plateau to
the coast of s.-cen. Tex., Feb.-May; endemic.

17. Yucca aogustifolia Pursh. Plant acaulescent or witl1 short stems to 3 drn. high,
solitary but soon clumped; heads of leaves rather small; leaves 5-7 dm. long, 5-11 mm. 
wide, linear, piano-convex, occasionally triquetrous or nearly flat, striate, divergently 
spreading, flexible, pale-green or pallid; leaf margin white or greenish-white, soon finely 
filiferous; flowering stalk 9-12.5 dm. long; scape 25-53 cm. long; inflorescence extending 
5-21 cm. into the foliage, usually simple or rarely with few abortive branchlets at base;
flowers globose or campanulate, greenish-white, commonly tinged with purple and shiny;
perianth segments thick, brittle, broad and acute; sepals 45-56 mm. long, 26-33 mm.
wide; petals 5-6 cm. long, 31-42 mm. wide; filaments 2-3 cm. long; pistil 3-3.7 cm. long;
ovary 9-13 mm. in diameter, obovoid, white or rarely greenish-white, the carpel sutures
faint, the anther depressions prominent, abruptly terminating in the style; style 8-13 mm.
long, very tumid or swollen, 6-10 mm. in diameter toward center, dark-green or rarely
medium-green; capsule about 6 cm. long, 45-53 mm. in diameter, oblong-cylindrical,
mucronate, with occasionally 1 or 2 valves slightly constricted; seed to 1 cm. in greatest
diameter, thin, smooth, dull-black, with a broad marginal wing. Y. glauca of auth. Rather
thinly scattered on rolling well-drained grassland plains in the Tex. Panhandle, May
June; from Tex., n. to Mo., Neb., S.D. and Wyo.
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18. Yucca campestris McKelvey. Plants acaulescent or with stems to 1 m. high, forming
small or large thicketlike clumps with many rather open heads of leaves; leaves slender, 
wiry, to 65 cm. long and 7 mm. wide, piano-convex or piano-keeled for half or more its 
length, blue-green, the acicular spine about 7 mm. long and easily broken; leaf margins 
at first white and finely filiferous, rather soon smooth; flowering stalk 1-2 m. long, slender; 
scape to 1 m. long; panicle ellipsoidal, 6-10 dm. long, starting among the leaves or less 
often above them, with numerous slender fragile erect-ascending branchlets to 13 cm. 
long; flowers dull-greenish, sometimes with a pinkish-tinge, often globose; perianth 
segments 10-11.5 cm. long; sepals 1.5-2 cm. wide; petals about 25 mm. wide; filaments 
flaccid, rather slender, reaching the base of style at maturity; pistil 25-28 mm. long; 
ovary 1.3-2 cm. long, ovoid to obovoid, often deeply marked by impress of anthers, 
rough-surfaced; style bright-green, unevenly papillose; capsule 45-53 mm. long, 3-5 cm. 
wide, sometimes subglobose, symmetrical or constricted, soon reddish-brown, eventually 
gray; seed to 13 mm. in greatest diameter, glossy. In deep sands and on dunes centered 
in the region of Ward, Midland, Howard and Ector cos. Apr.-June; endemic. 

Webber considered this plant to be a hybrid of Y. elata and Y. constricta. 
19. Yucca necopina Shinners. Similar to Y. arkansana but higher; plant 1-3 m. high;

inflorescence an unbranched spike or a panicle; perianth greenish-white; inner band of 
leaves 18 to 30, the exterior leaves 45 to 70 and narrower; ovary twice as long as the 
style and stigma combined. In sandy soil along fencerow on Brazos River terrace near 
Glen Rose; endemic. 

Shinners suggests that this plant may be a hybrid between Y. pallida and Y. arkansana. 
20. Yucca arkansana Trel. Plant acaulescent or ( at most) with a short nearly prostrate

stem about 15 cm. long, with one or several somewhat asymmetrical heads of leaves in 
small open clumps; leaves 2-6 dm. long, 1-2.5 cm. wide, long-tapered above; leaf margins 
at first white, papery, with curly fibers; scape to about 1 m. long; inflorescence a raceme 
about 1 m. long, very rarely with a few branches, glabrous; flowers relatively few, 
globose, 32-65 mm. long, mostly greeni�h-white, with broad obtuse segments; style 
greener than the ovary at anthesis, very tumid below, 7-13 mm. long, coarsely and 
unevenly papillose; capsule 4-7 cm. long, stoutish, about twice as long as broad, oblong
cylindric to obovoid; seeds dull, about 1 cm. wide. Y. glauca Nutt. var. mollis Engelm. 
In prairies, on limestone outcrops and rocky soils from s.-cen. to n.-cen. Tex., Apr.-June; 
from Tex., n. to Okla. and Ark. 

20. NOLINA M1CHX.29 

Plants perennial, polygarno-dioecious, with a large woody caudex that is subterranean 
or forming a distinct trunk above ground; leaves numerous, clustered, narrowly linear, 
thin or rigid, the margins smooth or finely serrate; flowers numerous, borne on a short 
nearly naked Bowering stem in a compound racemose panicle, the main branches sub
tended by foliaceous or scarious long-pointed or much-attenuated bracts; pedicels jointed 
about the middle or near base subtended by minute scarious bracts; perianth small, 
persistent; perianth segments 6, I-nerved; stamens 6, usually abortive in the fertile 
flowers; filaments slender or stoutish, usually very short; ovary sessile, deeply 3-lobed; 
style very short, recurved; ovules 2 in each cell; fruit a capsule, with a thin often more or 
less inflated wall, usually bursting irregularly to expose the globose brown to blackish 
turgid seed. 

About 30 species that are natives of southern United States and Mexico. It is reported 
that sheep and goats are sometimes poisoned by these plants. These animals are especially 
fond of the young inflorescences which may account for the scarcity of plants in some 
localities where they should be abundant. 

I. Leaf margins serrulate with close-set cartilaginous teeth ( 2)
1. Leaf margins smooth or only slightly roughened with few distant or remote teeth ( 4)

!!I Ref.: William Trelease in Proc. Am. Philos. Soc. 50: 404-426. 1911. 
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2( 1). Leaves thin, flat, usually 6 mm. wide or less, entire at apex; fruits about 10 mm. 
wide, with pedicels usually more than 4 mm. long; endemic to eastern half of 
Edwards Plateau .............................. 1. N. Lindheimeriana. 

2. Leaves thick, concavo-convex, usually more than 8 mm. wide, typically fibrous
lacerate at apex; fruits about 6 mm. wide; in Trans-Pecos Texas ( 3) 

3 ( 2). Fruiting pedicels 4 mm. or less long; seeds 3-4 mm. in diameter, bursting the cell 
of fruit before maturity to remain exposed ........ 2. N. erumpens. 

3. Fruiting pedicels 4-6 mm. long; seeds 2-2.5 mm. in diameter, not bursting the fruit .
. . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. N. microcarpa. 

4( 1). Inflorescence usually conspicuously purple-tinged, its main rachis and divisions 
slender and flexible; perianth 2-2.5 mm. long; fruiting pedicels slender, typically 
2-4 mm. long, articulate usually near the middle ... 4. N. micrantha.

4. Inflorescence not pigmented as above or rarely so, its main rachis and divisions thick
and rigid; perianth 2.5-3.5 mm. long; fruiting pedicels 4-7 mm. long, articulated 
near base, noticeably dilated into the fruit ( 5) 

5( 4). Leaves 2-4 mm. wide, concavo-convex below, triangular toward the apex; in
florescence rather compact with ascending lateral branches; seeds 3-4 mm. in 
diameter; plant usually in rocky habitats of limestone ..............•........ 
. . . . • . . . . . . . • . . . . . . . . . . . • . . . . . . . . • . . . . . . . . . . . 5. N. texana. 

5. Leaves about 5 mm. wide, flat or concavo-convex; inflorescence rather open with
coarse spreading branches; seeds 4-6 mm. in diameter; plant in sandy soils or 
dunes ..................•.................... 6, N. arenicola. 

I. Nolina Lindheimeriana {Scheele) Wats. DEVIL'S-SHOESTRING. Flowering stem stout,
6-18 dm. high (including the inflorescence), from a very short caudex; roots fleshy
thickened; leaves numerous, flat and thinnish, 3-9 dm. long, rarely longer, 4-8 mm. wide,
the margins strongly serrulate with the teeth directed forward; panicle open, simple or
sometimes compound; primary branches of inflorescence spreading-ascending, to about
13 cm. long, slender, somewhat flexible, simple or the lowermost with slender branchlets;
bracts inconspicuous, usually much shorter·than the floral branches; perianth 2-2.5 mm. 
long, the segments oblong-elliptic; fmit very thin, somewhat inflated, notched at both 
ends, usually purplish tinged, about 1 cm. wide, wider than long; fruiting pedicels 
slender, 3-8 mm. long, articulate well below the middle or near base, slightly dilated 
above the articulation; seeds not bursting the fruit, about 3 mm. in diameter. On lime
stone slopes and in ravines either in the open or in open-wooded areas on the e. half of 
Edwards Plateau, May-July; endemic. 

2. Nolina erumpens (Torr.) Wats. BEAR-GRASS. Plant sometimes attaining a size of
2 5  dm. high and wide; flowering stem 6-2 5 dm. long ( including the inflorescence), 
somewhat rough-scabrous; leaves as many as several hundred, thick, concavo-convex and 
somewhat carinate, 6-20 dm. long, 6-20 mm. wide near base, very strongly serrulate, 
commonly fibrous-lacerate at apex; panicle compound, to 12 dm. long and 4 dm. thick, 
rigid throughout, with pyramidal primary branches 1-2.5 dm. long, some of the lower� 
most branches with subdivaricate secondary branchlets 5-12 cm. long; bracts of lowermost 
primary floral branches about equal to or as much as 5 times as long as the branches; 
perianth white, about 4 mm. long; fruits rather depressed, 5-7 mm. wide; fruiting pedicels 
about 4 mm. long or less, articulated about the middle or near the base, somewhat 
dilated above the articulation and ribbed just below the fruit; mature seeds 3-4 mm. in 
diameter, bursting the cell of fruit before maturity to remain exposed. On limestone 
slopes, in clayey-rocky soils, along arroyos in brushlands and in igneous soils in the 
Trans-Pecos, May-July; also n. Mex. 

3. Nolina microcarpa Wats. SACAHUJSTA. Flowering stem stout, about 18 dm. long,
from a short caudex; leaves concavo-convex, rather thick and somewhat carinate, to about 
1 m. long, 6-12 mm. wide, raggedly denticulate-scabrous to very strongly serrulate, 
fibrous-lacerate at the apex; panicle narrow, branched at base; primary floral branches 
slender, about 3 dm. long, with ascending branchlets 5-7.5 cm. long; bracts small; fruit 
very thin, inflated, notched at both ends, about 6 mm. wide; fruiting pedicels 4-6 mm. 
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long; seeds 2-2.5 nun. in diameter, not bursting the fruit. On rocky hills in the Trans
Pecos, spring-summer; from w. Tex. to Ariz. and n. Mex. 

This species is included here solely on a report of its occurrence in the state. We have 
seen no specimen. 

4. Nolina micrantha I. M. Johnst. Flowering stem 7-10 chn. high ( including the
inflorescence); leaves numerous, almost semiterete, channeled, to about 13 dm. long, 
3-5 mm. wide, the margins smooth to slightly scabrous, typically fibrous-lacerate at apex;
panicle about as long as or shorter than the leaves, compound, its various parts usually
somewhat purplish-tinged, the central rachis and divisions slender and flexible; bracts of
the primary floral branches inconspicuous, shorter than the branches; floral bracts ( es
pecially of staminate flowers) erose-laciniate; perianth 2-2.5 mm. long, the segments
elliptic; fruits 4-6 mm. wide, 3-4 mm. long, deeply notched at apex, the style almost
sessile; fruiting pedicels slender, 2-4 mm. long, very rarely longer, articulated usually
near middle; seeds globose, 3-4 mm. in diameter. On rocky slopes and in open sandy
soils and grasslands in the Trans-Pecos, June-Aug.; also in n. Mex.

The slenderly dissected and somewhat twiggy inflorescence, slender short pedicels, and 
the typically purplish or reddish-purple tinged main rachis, branches and branchlets, and 
bracts are distinguishing characteristics of this species. 

5. Nolina texana Wats. SACAHUISTA, DUNCH-GRASS, Flowering stem very short, 3-6 chn.
long ( including the inflorescence), often several from a very short caudex; leaves nu
merous, covering the ground, 6-12 dm. long, 2-4 mm. wide, concavo-convex below, tri
angular toward the apex, smooth or sparingly roughish with distant teeth on the margins; 
panicle congested, compound, with oblong primary branches often 15 cm. long; bracts 
of primary floral branches large and foliaceous, with dilated bases, usually much
exceeding the branches; perianth about 3.5 mm. long, the segments broadly elliptic; 
fruits somewhat inflated and depressed, 4-6 mm. broad before rupture, about 3 mm. long; 
fruiting pedicels 4-7 mm. long, articulate near base, noticeably dilated above the 
articulation and usually ridged just below the fruit; seeds globose, nearly smooth, 3-4 
mm. in diameter. In rocky soils from cen. Tex. to the upper Rio Grande Plains and
Trans-Pecos, recently reported from Garza Co. in the South Plains, Mar.-July; also n.
Mex.

Those plants found in the Trans-Pecos whose inflorescences have very compact, ovoid 
divisions scarcely 6 cm. long and branchlets about 1 cm. long are segregated as var. 
compacta (Trel.) I. M. Johnst. (N. erumpens var. compacta Trel., N. affinis Trel.). 

6. Nolina arenicola Correll. Flowering stern to 1 rn. high ( including the inflorescence);
leaves numerous to form a large clump, about 13 dm. long and 5 mm. wide, flat or 
concavo-convex, with smooth margins; panicle compound, rather open with coarse 
spreading or spreading-ascending branches, the branches with short stubby branchlets; 
bracts not conspicuous, mostly about equal to or only slightly exceeding tl1e primary 
branches; perianth 2.5-3.5 mm. long, the segments ovate-elliptic; fruits 4-7 mm. wide, 
deeply notched at apex, the style prominent; fruiting pedicels 5-7 mm. long, articulate 
near base, dilated into the fruit, with prominent ridges just under the fruits; seeds 4-6 
mm. in diameter. In sandy soils in· chaparral and brushlands, and on dunes in w. part
of the Trans-Pecos, May-June; endemic.

21. DASYLIRION Zucc.

Plants dioecious, composed of a tall leafy flowering stem terminating a stout cylindrical 
stem or caudex; leaves numerous, crowded, with broad somewhat concave bases (spoons), 
narrowly linear, elongated, somewhat rigid and striate, usually armed with marginal 
hooked spines; flowers unisexual, in dense racemes forming a narrow compound panicle; 
pedicels articulate just beneath the flower or fruit; staminate flowers nearly sessile; 
perianth segments oblong-obovate, obtuse; stamens exserted; style short; fruit triangular 
and 3-winged, !�celled and I-seeded, coriaceous and indehiscent; seeds obtusely 
triangular. 

About 20 species that are natives of southwestern United States and Mexico. 
According to Standley ( 1920), the trunks of Dasylirion are used for building houses 

and for fuel, and they are split open to permit cattle to eat the spongy interior because 
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they, as well as the leaf-bases, contain much sugar and are an excellent food for cattle. 
The head of the plant can be roasted or boiled and the sweet pith and leaf bases eaten 
by man. After being roasted the trunks are allowed to ferment and are then distilled to 
obtain a highly intoxicating beverage known as "sotol." This is a colorless liquor of 
penetrating odor and peculiar taste. The leaves are widely used for thatching, baskets, 
rough hats, mats and other such items. The leaf bases or "spoons " are frequently used in 
sophisticated artificial floral arrangements. 

I. Spines of the leaves mostly recurved; leaves green .... I. D. leiophyllum.
I. Spines of the leaves directed forward or outward; leaves green or somewhat glaucous

( 2) 
2 ( 1 ) . Floral branches slender, becoming pendent; mature fruits 6-8 mm. wide, deeply 

notched at apex ............................... 2. D. Wheeleri.
2, Floral branches rather rigid, erect or erect-ascending; mature fruit 3-5 mm. wide, 

shallowly notched at apex ( 3) 
3 ( 2). Spines of the leaves stoutish, mainly directed forward; fruit broadly elliptic ..... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. D. texanum.
3. Spines of the leaves slender, mainly directed outward; fruit obovate-elliptic ...... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. D. heteracanthium.

I. Dasylirion leiophyllum Engelm. Shortly caulescent; flowering stem to 37 elm. high;
leaves scarcely 1 m. long, to 25 mm. wide near base, somewhat fibrous-lacerate at apex, 
green or nt first somewhat glaucous, smooth, rather glossy; spines mostly recurved, usually 
3-4 mm. long and 1-1.5 cm. apart, becoming orange or reddish; panicle to about 3 dm.
long, the floral branches erect or erect-ascending and exceeding the subtending bracts;
perianth greenish, the segments scarcely 2 mm. long; fruits broadly elliptic, 6-9 mm.
long, 4-5 mm. wide, the thick style about equaling the moderately open and deep notch
or prominently exserted if the wings have not fully developed; seeds about 3 mm. long.
On limestone hills in the Trans-Pecos, May-July; also N.M. nnd adj. Mex.

2. Dasylirion Wheeleri Wats. SoTOL, DESERT SPOON. Trunk to at least 1 m. high,
bearing a dense rosette of leaves and a flowering stem 3-5 m. high; leaves about 1 m. 
long and to 4 cm. wide just above the spoon, rather glaucous, the serrulate margins 
armed with antrorse hooked reddish-brown teeth 1.5-3 mm. long and 1-2 cm. apart; 
panicle 15-25 dm. long, usually 2-3 dm. in greatest diameter; racemes 5-10 cm. long, 
flexuous and usuaHy pendent; floral bracts cup-shaped, lacerate, 2-3 mm. long; perianth 
about 2 mm. long; fruit narrowly obcordate, 7-9 mm. long, 4-8 mm. wide, deeply notched 
at apex, with pedicels 2-4 mm. long; style shorter than to nearly equal to the wings; 
seeds 3-angled, about 4 mm. long. On limestone or granite slopes in the Trans-Pecos, 
May-July; from Tex. to Ariz. and n. Mex. 

3. Dasylirion texanum Scheele. SoTOL. Trunk 6-15 dm. high, bearing a dense rosette
of leaves and a flowering stem 2-5 m. high; leaves light-green, 9-12 dm. long, 8-10 mm. 
wide below and attenuate upward, splitting into coarse fibers at apex, the serrulate 
( sometimes conspicuously so) margins armed with stout antrorse hooked spines to 2 
mm. long and 6-12 mm. apart, the unarmed dilated base narrowed gradually into the
blade; panicle 6-9 dm. long, very narrow; prin1ary floral branches erect or suberect,
about 75 mm. long, equaling the broad subtending bracts; racemes 2.5-5 cm. long,
ascending; floral bracts broadly ovate, acute, lacerately toothed, about 2 mm. long;
perianth 2 mm. long; fruit 6-7 mm. long, broadly elliptic, with pedicels 2 mm. long;
style equaling or exceeding the notch or prominently exserted if the wings are not
fully developed; seeds 3-angled, about 3 mm. long. On rocky slopes, flats and novaculite
hills in the Trans-Pecos and on the Edwards Plateau, June-July; also adj. Mex.

4. Dasylirion heteracanthium I. M. Johnst. SoTOL. Plant robust, obviously allied to 
D. leiophyllum; leaves 8-11 dm. long, 2-3 cm. wide just above the enlarged base, more
or less dull-green, provided with marginal spines that are for the most part spreading
straight out or with some curved upwards; spines slender, 2-4 mm. long and 5-15 mm.
apart, often becoming yellow or rarely brown toward the apex; fruits obovate-elliptic,
6-1 mm. long, 4-5 mm. wide, the wide apical sinus not deep. On rocky slopes and flats
in s. Trans-Pecos Tex., Mar.-July; also n. Mex.
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22. ASP ARAGUS L.
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ASPARAGUS 

More than 300 species from Siberia to South Africa. Various species are grown for 
food or ornamentals. 

I. Asparagus officinalis L. GARDEN ASPARAGUS. A much-branched finely dissected 
perennial to about 3 m. high, from strong rhizomes, with small greenish-yellow flowers 
and globular red berries about 1 cm. in diameter, the strong spring shoots bearing 
prominent scalelike leaves and fonning the edible "asparagus" of commerce; leaves 
reduced to merely dry scales, the foliage represented by green branchlets or cladodes 
that are needlelike; pedicel jointed; perianth bell-shaped, the 6 separate segments more 
or less connivent; stamens 6, attached on base of perianth. Nat. of Euras. that escapes 
from cult. to sandy fields and dry open woods, May-July. 

23. SMILACINA DESF. FALSE SOLOMON'S SEAL 

Herbaceous perennials from creeping scaly rootstocks; aerial stems simple, leafy; 
leaves alternate, simple, entire, lanceolate to ovate or cordate, sessile or petioled; in
florescence terminal, racemose or paniculate; perianth segments distinct, 6; stamens 6, 
borne at the base of the perianth segments; anthers versatile, dehiscing inwardly; ovary 
3-celled; styles thick, the stigmas 3; ovules 2 in each cell; fruit a round or 3-lobed berry,
1- to 6-seeded.

About 2 5  species mostly in temperate regions of both hemispheres.

1. Leaves abruptly long-acuminate, distinctly petioled, spreading ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. S. racemosa var. racemosa. 

1. Leaves merely acute or very short-acuminate, usually somewhat clasping by the
sessile or wing-petioled base, usually ascending .... 1. S. racerrUJsa var. 

amplexicaulis. 

I. Smilacina raccmosa ( L.) Desf. Rootstock stout; stem erect, arcuate or spreading,
mu ally puberulent ( at least in the inflorescence ), occasionally essentially glabrous, more 
or less flexuous, 3-7 dm. high; leaves Ianceolate to elliptic, usually broadest at the 
middle, acute to long-acuminate or tailed at the apex, somewhat clasping and ascending 
to distinctly petioled and spreading, distichous, 6-18 cm. long, 2- 7 cm. wide, distinctly 
veined, puberulent to glabrous; inflorescence many-flowered, 3-13 cm. long, 1-8 cm. 
broad, with 5 to 20 branches; perianth segments white or greenish, 1-2 mm. long, about 
0.5 mm. wide; stamens exceeding the perianth segments, 1.5-3 mm. long, the anthers 
yellow, the filaments more or less inflated; style to 1 mm. long; ovary 0.7-1.5 mm. long; 
berry globose, about 5 mm. in diameter, at first mottled red and green, later turning red 
or occasionally purple throughout. In shady woods in rather moist rich soil in mts. of 
the Trans-Pecos, June-Aug.; from Que. to B.C., s. to Ga., Mo., Tex. and Ariz. 

Var. amplexicaulis (Nutt.) Wats. differences from var. racemosa have been pointed 
out in the key. It appears to be confined to the Davis Mts.; throughout most of the U.S. 
and Can. as well as Alas. and n. Mex. 

24. POLYGONATUM MILL. SOLOMON'S SEAL 

Perennial glabrous ( in ours ) herbs with horizontal creeping more or less knotty 
rhizomes and fibrous roots; stem simple, erect or arching, naked below, leafy above; 
leaves simple, alternate, amplexicaul to sessile or shortly petiolate, typically elliptic; 
inflorescence axillary, consisting of one to several pendulous flowers on deflexed or 
arcuate peduncles; calyx and corolla united into a cylindric tube, with 6 lobes that are 
usually shorter than the tube; stamens 6, included, inserted on the perianth tube; filaments 
filiform or flattened, smooth or roughly papillose; anthers linear-oblong to sagittate, 
bilobed at base, introrse; ovary 3-celled, with several ovules in each cell; fruit a dark
blue or black globose pulpy several-seeded berry. 

About 50 species in the North Temperate Zone. 
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1. Distribution in mountain canyons of Trans-Pecos Texas; leaf scars (seals) on rhizome
small and mostly inconspicuous, about 3 mm. across; cauline bract papery, 
caducous; peduncles stout, strongly and sharply defiexed ...............•..... 
• . • • . . . • • . . • • . • • . . . • • • . . . . . . . • • . . . . . . . • ....•. 1. P. cobrense. 

I. Distribution in moist rich woods of east and north-central Texas; leaf scars on
rhizome large and conspicuous, 5 mm. or more across; cauline bract foliaceous, 
persistent; peduncles slender, arcuate, not strongly deflexed .................• 
. . . . . . . • . . . • . . . . . . . . . . • . . . . . . . . . . . . . • . . . . . . • . 2. P. biflorum. 

1. Polygonatum cohrense (Woot. & Stand!.) Gates. Rhizomes slender, about 5 mm.
thick, only slightly knotty if at all; stems slender, somewhat flexuous, to 45 cm. tall; 
leaves essentially sessile or narrowed at the base into a broad petiole to 7 mm. long, 
elliptic to elliptic-lanceolate, narrowly obtuse to subacute at apex, to 95 mm. long and 
38 mm. wide, glaucous on lower surface, very faintly nerved with only the midrib 
prominent; peduncles strongly and sharply deflexed, 7-15 mm. long, each dividing into 
2 or 3 much shorter pedicels, all stout and strongly flattened laterally; flowers greenish
white, 1.2-2 cm. long, somewhat expanded toward mouth of tube, the lobes oblong and 
obtuse, twice as long as the tube; anthers 6 mm. long, acute, slightly exceeding the 
almost filiform somewhat roughened filaments; fruit 6 mm. or more in diameter. In 
humus under trees in canyons of mts. in the Trans-Pecos, Apr.-June; from w. Tex. to e. 
Ariz. 

2. Polygonntum biflorum (Walt.) Ell. GREAT SOLOMoN's SEAL. Rhizome stout, about
7 .5 mm. thick, conspicuously knotty; stem slender or stout, to 1 m. tall, arching or 
ascending; leaves sessile and often clasping, broadly elliptic to elliptic-lanceolate, narrowly 
obtuse to subacute at apex, to 15 cm. long and 7 cm. wide, somewhat glaucous beneath, 
prominently several-nerved; peduncles arcuate, slender, to 5 cm. long, the 1 to 5 pedicels 
much shorter than the peduncle; flowers greenish-white, 1.3-2 cm. long, the lobes ( 3-4 mm. 
long) much shorter than the tube; fi1aments usually papillate or granulose. P. commu
tatum ( R. & S.) Dietr., P. canaliculatum, misapplied. On rich moist wooded slopes in 
e. and n.-cen. Tex., Mar.-May; from N.E. and Ont., w. to Neb., s. to Fla. and Tex.

25. TRILLIUM L. so TRILLIUM. WAKE-ROBIN 

Perennial scapose herbs with subterranean or creeping tuberlike rhizomes, rarely 
producing rhizomatal leaves; scapes 1 or 2 ( very rarely 3 or more), each with a whorl 
of 3 large foliaceous bracts subtending a solitary perfect flower at the summit; flowers 
pedicellate or sessile, 3-merous ( occasionally 2-, 4-, or irregularly parted), with the 
perianth in two distinct series; sepals distinct, usually green, sometimes suffused with 
purple adaxially; petals distinct, white, pink, yenow, greenish or purple; anthers linear, 
adnate to the sides of connective or terminal; ovary sessile, 3- or 6-angled or -winged; 
stigmas 3, sessile or on a distinct style; berry 3-locular, few- to many-seeded, indehiscent. 

About 40 species in temperate wooded regions of North America and eastern Asia. 
Segregated with three closely allied genera by some authors as the family Trilliaceae. 
The relationship of Texas species to those northward and eastward is in need of careful 
study. 

1. Flowers pedicellate; corolla white or pink; gynoecium with a distinct style ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. T. texanum. 

1. Flowers sessile; corolla purple, greenish or yellow; gynoecium with sessile stigmas ( 2)

2 ( 1). Bracts petiolate; sepals basally reflexed; rhizome slender, the length of an inter-
node about equal to the diameter ...... . ........ 2. T. recurvatum. 

2. Bracts sessile; sepals not basally reflexed; rhizome compact, the length of an inter
node less than one third the diameter ( 3) 

3 ( 2). Anther-position and dehiscence introrse; petals about twice as long as stamens; 
bracts about 3 to 5 times as long as sepals ........ 3. T. gracile. 

3. Anther-position and dehiscence lateral; petals about 3 times as long as stamens;
bracts about 2 to 3 times as long as sepals ........ 4. T. viridescens. 

-----

., Contributed by John D. Freeman. 
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l, Trillium texanum Buckl. Scapes 1-3 elm. tall; bracts sessile or abruptly narrowed 
into short petiolules, narrowly lanceolate to elliptic-lanceolate or oblong, obtuse to 
rounded, upper surface somewhat f arinose by the presence of numerous stomates, ( 3-) 
4-6 ( -8) cm. long, ( 1-) 1.3-2 ( -3) cm. wide; flowers on erect pedicels ( 2.5-) 3-4 ( -4.5)
cm. long; sepals spreading, lanceolate, green, usually larger than the petals; petals
spreading, narrowly lanceolate to lanceolate, acute, often with a short claw, white,
becoming pink and finally reddish with age, ( 1.5-) 2-2.5 ( -3) cm. long, 7-10 ( -14) mm.
wide; stamens 10-14 mm. long, the anthers slightly longer tl1an the white or pale-green
filaments, the connectives often purple; gynoecium about as long as the stamens, with a
distinct style about as long as the ovary and stigmas equal to or longer than the style;
berry triangular-ovoid, sharply 6-ridged at base of persistent style, 8- to 15-seeded.
Extremely rare in low moist woods, bogs and stream banks in Cass, Houston and Panola
( type locality) cos., Mar.-May; replaced in Ark. and s.w. Mo. by T. p11sillum Michx.
var. ozarkanum (Palm. & Steyerm.) Steyerm., which lacks the upper epidermal stomates
in the bracts, has thicker rhizomes, and grows in relatively dry rocky woods.

2. Trillium recurvatum Beck. Scapes (1.5-) 2-4 ( -5) dm. tall; bracts with a petiole
1-3 cm. Jong, narrowly lanceolate to ovate, acute to slightly acuminate, obscurely mottled
with dark-green, ( 5-) 7-11 (-18) cm. long, ( 2-) 4-8 (-12) cm. wide; flower sessile or
subsessile ( pedicel not more than 3 mm. long); sepals abruptly recurved, narrowly
lanceolate, acute, ( 1.5-) 2-3 ( -4) cm. long, 5-10 mm. wide; petals erect, lanceolate to
oblanceolate, acute, distinctly clawed, purple or yellowish-green, ( 2-) 2.5-4 (-5) cm.
long, ( 6-) 10-20 ( -26) mm. wide; stamens erect, ( 8-) 10-15 ( -20) mm. long, the
filaments straight and almost as long as the strongly incurved anther connectives;
gynoecium height about even with the bases of the anthers, the prominently 6-winged
angular-ovoid ovary ( 3-) 4-6 ( -8 ) mm. in height and the divergent-spreading stigmas
about as long; fruit transversely angular-ovoid, distinctly winged, about 15 mm. in
diameter. Rare on alluvial banks in rich woods in Nacogdoches and Rusk cos., Mar.-May;
widespread n. into Ia. and Wis., n.e. into Ky. and Ind.

Forrna Shayi Palm. & Steyerm. Flowers lacking purple pigments; petals yeUow or 
greenish-yellow; stamens and carpels greenish; occurring with the typical form (but not 
known from Tex.). 

3. Trillium gracile J. D. Freeman. Scapes ( 1.6-) 2-3 ( -3.6) dm. tall; bracts sessile,
elliptic-lanceolate to oblanceolate, rounded to obtuse or acute, broadly cuneate basally, 
dark-green, usually distinctly mottled with small darker spots, ( 6-) 7-10 (-13) cm. 
long, ( 2.5-) 3-6 ( -8) cm. wide; Hower sessile, with the odor of morel mushrooms; sepals 
narrowly oblong-lanceolate, slightly acuminate-blunt or obtuse, widely spreading, often 
somewhat reflexed distally, usually dark-purple on upper surface, ( 1.5-) 2-2.5 (-3.5) cm. 
long, 4.5-8 mm. wide; petals erect, linear-elliptic or linear-oblanceolate, acute to rounded, 
usually dark-purple (sometimes yellow), (1.5-) 2-3.5 (-4.5) cm. long, 3-7.5 mm. wide; 
stamens erect, ( 8-) 11-17 ( -19) mm. long, the filaments about 2-3 mm. long, the 
introrse anthers on straight connectives; gynoecium just more than half as tall as the 
stamens, the ovoid ovary 3.5-7 (-11) mm. tall and the subulate divergent stigmas 1.5-
4.5 (-6.5) mm. long, the stigma tips recurved; fruit ovoid, smooth. T. ludovicianum of 
auth., in part, not Harbison. Locally abundant in sandy loam of rich piney woods in s.e. 
Tex. and adj. La., especially along Sabine River, Apr.-May. 

Forma luteum J. D. Freeman. Flowers lacking purple pigments; petals yellow or 
greenish-yellow; stamens and carpels greenish; occurring spontaneously with the typical 
fonn. Occurring with the species. 

4. Trillium viridescens Nutt. Scapes ( 1.8-) 3-4.5 ( -6) dm. tall, often scabrous distally;
bracts sessile, elliptic-ovate to broadly ovate or elliptic, rounded to acute ( in Tex.) or 
acuminate (n. of Tex.), very obscurely mottled or not mottled, (8-) 9-11 (-15) cm. 
long, 4-10 (-12) cm. wide; flowers sessile, witl1 musty-spicy odor like spoiled fruit; 
sepals narrowly to linear-lanceolate, acute to acutish, divergent to spreading, sometimes 
purplish basally, ( 3.5-) 4-5.5 ( -6.5) cm. long, 5.5-11 ( -14) mm. wide; petals erect, 
linear-spatulate to very narrowly spatulate, acute-rounded or rounded, greenish or 
greenish-purple above a purple daw, sometimes purple or yellowish-green throughout, 
( 4-) 5-7 ( -8.5) cm. long, ( 5-) 7-10 ( -14) mm. wide; stamens erect, ( 14-) 18-27 ( -30) 
mm. long, the filaments 2.5-4.5 ( -6) mm. long and the linear anthers lateral on the
connective; gynoecium about half as tall as stamens, the ovoid sharply 6-angled ovary 5-9
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( -12) mm. tall and the nearly linear divergent to spreading stigmas about as long as the
ovary, the stigma tips often extending between stamens; fruit ovoid, usually 6-ridged or
sharply angled. Trillium stenanthes Raf., T. sessile L. var. Nuttallii Wats., T. sessile var.
viridescens (Nutt.) Trel., T. viride of auth., in part, not Beck. In rich woods on sandy
or rocky soils in Hanison, Marion and Red River cos., Apr.-May; reaching s. extreme of
range in n.e. Tex., more common in n.w. Ark. and e. Okla.

26. ALETRIS L. COLIC-ROOT. STAR-GRASS 

Perennial and smooth stemless herbs, very bitter, with a short and thick rhizome and 
a spreading rosette of thin and flat lanceolate leaves; flowers small, in a spikelike raceme 
that terminates a slender nearly naked scape; perianth tubular to campanulate, wrinkled 
and roughened outside by thickly set points, the tube adhering to the base of the ovary, 
6-cleft at the summit; stamens 6, inserted at the summit of the perianth tube; filaments
and anthers short, included; style subulate, 3-cleft at the apex; stigmas minutely 2-lobed;
capsule ovoid, beaked, enclosed in the persistent withered perianth; seeds numerous,
minute, costate.

About 25 species in Asia and North America. 

1. Perianth white, 8-9 mm. long, the lance-oblong lobes recurved-spreading ... ..... . 
• • • • • , . , . • .. , . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . .. 1. A. f arinosa. 

1. Perianth yellow, about 7 mm. long, the ovate lobes erect ... ...••.. .. . . .. . . . . . . .
• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. A. aurea. 

I. Aletris farinosa L. UNICORN-ROOT. Leaves firm, to 2 dm. long; scapes to 1 m. high,
usually much smaller, with remote small bracts; raceme to 3 dm. long, densely to sub
remotely flowered; bracts linear or clavate; perianth tubular, 8-9 mm. long, whitish, with 
granulate surface, its lance-oblong lobes somewhat recurved-spreading, marcescent, 
shrinking at maturity and thus often exposing the long abrupt beaks that are about as 
long as the plump body of the capsule. Dry or moist peats, sands and gravels, rare in 
s.e. Tex., Mar.-May; from Fla. to Tex., n. to s.w. Me., s. N.H., cen. Mass., s.e.
N.Y., s. Ont., Mich. and Wisc.

2. Aletris aurea Walt. YELLOW STAR-GRASS. Very similar to A. farinosa; leaves mem
branaceous, to 12 cm. long; scape to 8 dm. tall or more; raceme remotely flowered; 
perianth broadly campanulate, about 7 mm. long, orange-yellow, not so roughened, its 
short-ovate lobes erect; beaks of capsules included, about as long as the plump body. 
Damp pine-barrens, bogs and savannahs in e. Tex., May-July; from Fla. to Tex., n. to 
s.e. Va. and Md.

27. SMILAX L.31 GREEN-BRIER. CAT-BRIER 

Shrubby or herbaceous dioecious plants usually climbing or supported by a pair of 
tendrils on the petiole of the broad-ribbed and netted-veined simple leaves; flowers 
unisexual, the staminate often the larger, in umbels in axillary peduncles, small, greenish, 
yellowish or bronze, regular; perianth segments distinct, similar, deciduous; stamens in 
the staminate flower 6; filaments slender or flattened, inserted on the very base of the 
perianth; the introrse anthers linear or oblong, fixed by the base, apparently I-celled; 
ovary of fertile flowers 3-ceUed (I-cell with single stigma in S. laurifolia); stigmas thick 
and spreading, almost sessile; ovules 1 or 2 in each ceU, pendulous, orthotropous; fruit a 
small berry. 

About 350 species, mostly tropical with few in the Temperate Zone in North America 
and eastern Asia. Segregated by some authors as a separate family, Smilacaceae. 

1. Stems herbaceous, annual, without prickles; flowers fetidly scented; ovules 2 in each
carpel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. S. herbacea. 

1. Stems woody, perennial, usually prickly ( at least near base); flowers not malodorous;
ovules solitary in each carpel ( 2) 

-----

n Adapted partly from W. C. Coker in Jour. Elisha Mitchell Sci. Soc. G0:27-69, Pis. 
9-39. 1944, and W. H. Duncan in Sida 3:1-76. 1967. 
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2( 1 ). Stems hairy; underside of leaves densely hairy; plants trailing, suberect or low

climbing ( to 7 elm.); berries red . . . . . . . . . . . . . . . . 2. S. pumila. 
2. Stems glabrous ( rarely with dark stellate hairs on some portions in S. Bona-nox);

underside of leaves glabrous or rarely minutely hairy; plants sometimes erect but 
usually high-climbing; berries red or black ( sometimes covered with a bloom) ( 3 ) 

3 ( 2). Leaves evergreen, thick-coriaceous, oblong to oblong-linear or oblong-lanceolate 
to rarely broadly linear, on the underside the midvein in its lower third more 
prominent than the laterals, a lateral vein closely and evenly submarginal ( this is 
more easily seen in dried leaves), the veins indistinct on the upper surface; 
stigma one; berries black, I-seeded, ripening late in the second season after 
flowering in the previous summer or fall ......... 3. S. laurifolia. 

3. Leaves deciduous or evergreen with leathery to firm-coriaceous but with neither
thick nor oblong blades ( if oblong, conspicuously veined on the underside), the 
midvein scarcely or no more prominent than the laterals, with no submarginal 
vein ( unless irregularly spaced along part of the margin-in S. auriculata ), the 
veins sometimes dMinct on the upper surface; stigmas 2 or 3; berries black or 
red, 1- to 3-seeded, ripening the same year after flowering in the spring ( or the 
summer of the second year in S. Smallii) ( 4) 

4(3). Underside of leaves whitened, silvery or bluish-gray; the leaf margins thin 
though sometimes rolled when dry, not serrulate, without a rib; berries black 
or covered with a bloom and bluish; peduncles longer ( usually much longer) 
than the petioles of the subtending leaves .......• 4. S. glauca. 

4. Underside of leaves about the same green color as the upperside; the leaf margins
thin or in one species with a rib; berries black or red, rarely covered with a 
bloom; peduncles longer or shorter than the petioles of the subtending leaves ( 5) 

5 ( 4). Peduncles 1.5 or more times as long as petioles of the subtending leaves, some
times to 7 cm. long; berries usually I-seeded ( 6) 

5. Peduncles less than 1.5 times as long as petioles of the subtending leaves or ( if
longer) the stems without dark slender prickles or leaves without a marginal 
rib; berries 1- to 3-seeded ( 8) 

6( 5). Stems with relatively weak somewhat bristlelike usually dark prickles; leaf mar
gins minutely serrulate and not thickened, veins and veinlets slender; leaf drying 
and fading to a dull-ashy-green color ..........•. 7. S. hispida. 

6. Stems with rigid broad-based pale or merely dark-tipped prickles; leaf margins entire
or sparsely spinulose-ciliate and thickened by a marginal rib ( often poorly 
developed in young leaves and in some shade forms), veins and veinlets usually 
thickened; leaf drying and fading to a tan-color ( 7) 

7 ( 6). Leaves typically panduriform to broadly ovate, usually longer than broad; wide
spread in Texas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 5. S. Bona-nox. 

7. Leaves reniform or deltoid-reniform, mostly broader than long; endemic to Edwards
Plateau • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. S. renifolia. 

8 ( 5). Leaves usually evergreen, thin-coriaceous, lanceolate to elliptic-lanceolate, smc,oth
margined ( use lOX lens), the base broadly cuneate, the apex acute or short
acuminate; berries dull-red . . . . . . . . . . . . . . . . . . . . . 8. S. Smallii. 

8. Leaves deciduous, film-membranous, ovate to triangular-lanceolate or suborbicular,
the margin smooth or roughened ( use lOX lens), rounded to subcordate at base, 
the apex notched to mucronulate or cuspidate to acute or obtuse; berries red or 
black ( or bluish-black when glaucous) ( 9) 

9( 8 ). Berries black (bluish-black when glaucous); principal stems and main branches 
with stout flattened prickles; leaf blades usually ovate, abruptly acute to short
acuminate at apex; moist or more often dry habitats . 9. S. rot1mdifolia. 

9. Berries bright-red; stems prickly mostly at the base, the prickles mostly subulate;
leaf blades usually ovate-lanceolate to narrowly triangular-lanceolate, rounded to 
obtuse and mucronate at apex; wet habitats ....•. 10. S. Walteri.
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1. Smilax herbacea L. CARRION-FLOWER. Stems high-climbing or widely spreading and
trailing, to about 3 m. long, freely branched, with numerous tendrils; lower stem oracts 
ascending to somewhat spreading; leaves with petioles to 8 cm. long, triangular-ovate to 
narrowly ovate, cordate to rounded at base, broadly rounded to short-cuspi<late or short
acuminate at apex, usually pale and puberulent on veins beneath; pedundes elongated, 
arising from the axils of the foliage leaves, somewhat flattened, with up to 35 :flowers in 
a hemispherical umbel, becoming strongly divergent in fruit; perianth segments oblong 
to obovate, 3.5-6 mm. long; fruit blackish-blue, often glaucous, about 1 cm. in diameter, 
with 3 to 5 subglobose brown seeds that are about 4 mm. long. Nemexia herbacea ( L.) 
Small. Moist soil in thickets, along roadsides and in woodlands; collected once in woods, 
San Augustine, summer; e .  U.S. and Can., w. to Sask., Mont., Colo., Okla. and Tex. 

Our plant is usually referred to var. lasioneuron (Hook.) A. DC. ( S. lasioneuron Hook.) 
with leaves puberulent on the veins beneath. 

2. Smilax pumila Walt. SARSAPARILLA-VINE. Stems and branches trailing or low
climbing, woolly, unanned; leaves with thick petioles to 25 mm. long ( usually 15 mm. 
or less long), ovate to ovate-elliptic or ovate-lanceolate, 5-10 cm. long, to 8 cm. wide, 
woolly on lower surface, cordate at base, bluntly pointed at apex; pedundes about as 
long as the petioles or shorter, woolly; segments of the staminate flowers linear to linear
oblanceolate, about 3 mm. long or rarely longer; berry ovoid, persistent, 5-8 mm. long, 
red, acute; seeds about 3 mm. long, red. In sandy soil and duff of pinelands, sand hills, 
along stream, oak woods and sparsely wooded slopes in e. Tex., :flowering in the fall and 
fruit ripens in the spring; from Fla. to Tex., n. to S.C. 

3. Smilax laurifolia L. BAMBOO-VINE, BLASPHEME-VINE. Evergreen high-climbing
rampant vine, often forming impenetrable entanglements, w·ith knotty-thickened sub
ligneous rhizomes and with strong terete stems armed ( especially below and on vigorous 
sprouts) with rigid terete prickles; tendrils intermittent, few or wanting on flowering 
branchlets; leaves heavily coriaceous, short-petioled, with the thick midrib much more 
prominent beneath than the 2 to 4 lateral ones, oblong to oblong-linear or -lanceolate, 
usually coarsely mucronate, provided with a prominent and evenly submarginal vein, 6-20 
cm. long and 1-7.5 cm. broad; umbels short-stalked, often crowded and subpaniculate
along the branchlets; stigma solitary, ovary !-celled; berries becoming black, about 8 mm.
in diameter. Swamps, seepage slopes and low ground in e. Tex., flowering in late sum
mer and autumn of 1st season, lasting over winter; from Fla. to Tex., n. to N.J. and
Tenn.; also W.I.

The leaf margin is often inrolled so that there appear to be 2 closely parallel veins 
at the margin. 

4. Smilax glauca Walt. SAW-BRIER, CAT-BRIER. Lithe freely climbing and entangJing
shrub with thick and knotty rhizomes; stems slender, terete, often glaucous, with relatively 
scattered stiff slender prickles; leaves glaucous or whitened beneath ( when fresh) and 
sometimes above, elliptic or ovate to reniform, with rounded or subcordate bases, to 13 
cm. long and 1 dm. wide, the lower surface densely papillose to hirtellous-pulverulent
or rarely glabrous; peduncles slender, arching to drooping, longer than subtending
petioles; berries blue with bloom, sometimes blackish. Dry to moist sandy thickets, open
woods, fields and along streams, in e. Tex., May-June; from Fla. to Tex., n. to N.J., W.Va.,
s. 0., s. Ind., s. Ill. and s.e. Mo.

The terete, not 4-angled or 4-ridged, stems forming the youngest internodes distinguishes
this species from S. rotundifolia when it loses its glnucousness. Those plants with the 
lower surface of their leaves glabrous are usually distinguished as var. leurophylla 
Blake. 

5. Smilax Bona-nox L. CAT-BRIER, ZARZAPAJUULLA. Often a rampant vine, straggling to
climbing, from ligneous-thickened and knotty rhizomes and slender subterranean stolons, 
with 4-ridged stems and branches, the lower portion of stem and main branches scurfy 
and stiflly prickly, the branchlets with or without prickles; leaves very variable, from 
strongly panduriform to broadly ovate, with or without broadened bases, to 1 dm. long or 
more, mucronate, coarsely ciliate or eciliate, becoming stiffiy coriaceous, strongly reticu
late, with a thickened marginal rib; peduncles to 3 cm. long, ascending to divergent or 
slightly recurving, longer than subtending petioles; pedicels 3-6 mm. long, glaucous; 
berries black, with a bloom; seed usually solitary, ellipsoid-obovoid to subglobose, 4-5 
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mm. long, 3.5-4 mm. broad. S. Bona-rwx var. hederaefolia ( Beyr.) Fern. and var. liastata
( Willd.) A. DC. In thickets, open woods, cedar brakes, floodplains and hillsides from
e. Tex. w. to Cameron and Val Verde cos., Feb.-June; from Fla. to Tex. and Mex., n. to
Va., Ind. and Mo.

6. Smilax renifolia Small. Perennial, shrubby, glabrous; stems elongated, climbing high
over trees and shrubs, more or less distinctly angled; leaves numerous, with petioles 5-10 
mm. long, renifonn or deltoid-renifonn, 3-7 cm. long, resembling those of Celtis, rounded
and mucronate at the apex, entire, mostly broader than long, cordate to subcordate at
base; stipular sheath fully as long as the petioles, usually provided with tendrils; peduncles 
of pistillate plants 1-2 cm. long, flattened, much longer than the adjacent petiole; pedicels 
2-3 mm. long; perianth segments greenish, linear to linear-oblong, about 2 mm. long,
acutish; berries black, subglobose. Climbing over bushes and small trees in open-wooded
canyons and along creeks on the Edwards Plateau, Mar.-June; endemic.

This plant, which is endemic to the Edwards Plateau, centered in Gillespie Co., should 
probably be treated as a geographic variant of S. Bona-nox, its closest ally. 

7. Smilax hispida Muhl. CmNA-ROOT, HELLFETTER, I\RISTI.Y GREEN-DRIER. Stout-based
high-climbing shrub from short knotty rhizomes, with lithe glabrous several- to many
ridged stems and branches, very prickly below and sparsely so above with blackish subu
late relatively flexible unequal prickles; leaves submembranaceous, lustrous green, when 
dry light-olive-gray, ovate to elliptic or suborbicular, rounded to cordate at base, the 
veins slender, the reticulations delicate, the margins serrulate and not thickened, to 15 
cm. long and broad, usually much smaller; peduncles divergent to drooping, slender,
15-65 mm. long, much longer than subtending petioles; pedicels very slender, 5-12 mm. 
long; perianth bronze to greenish; fruit black, mostly I-seeded, the lustrous red-brown
subglobose seed 5-6.5 mm. in diameter. S. Pseudo-china of auth., S. tamnoides of auth.
and var. hispida (Muhl.) Fem. Low woods and thickets, along creeks, e. and n.-cen. Tex.,
Mar.-June; from Fla. to Tex., n. to e. Va. and Kan.

8. Smilax Smallii Morang. GREEN-BRIER. Plant glabrous, often evergreen; stem and
branches terete, striate, armed only below, often high-climbing, to about 25 dm. long, 
with tendrils; leaves with petioles 4-10 mm. long, light-green, shining above, often some
what glaucous beneath, thin-coriaceous, lanceolate to elliptic-lanceolate, slightly rounded 
to cuneate at base, narrowed into an obtuse to acute or short-acuminate apex, sparsely 
lineate, 5-nerved, to 11.5 cm. long and 4 cm. wide; stipular sheath with narrow mem
branous smoot11-edged margins and two thirds as long as the petiole; peduncle about equal 
to petiole; pedicels very unequal, 2-8 mm. long; receptacle small, globular; bracteoles 
minute, triangular; perianth segments of male flowers narrowly oblanceolate, about 4 mm. 
long; stamens 6, about as long as the perianth; anthers one eighth the length of tl1e 
fllament'i; fruits about 6 mm. in diameter, 2- or 3-seeded, ripening at end of flrst year. 
S. lanceolata of auth. Trailing over trees and shrubs along creeks and in rolling wood
lands in e. Tex., May-June; from Fla. to Tex. and Ark., n. to Va.

9. Smilax rotundifolia L. COMMON GREEN-DRIER, DULL-BRIER, HORSE-llRIER. Tough
woody high-climbing vine, from long slender rhizomes, with strong greenish subrigid 
terete to 4-angled stems and branches bearing stout flattened prickles; tendrils numerous; 
leaves shortly petioled, narrowly ovate to suborbicular or reniform, with rounded to 
cordate bases, bright-green on both sides, lustrous, thinnish, becoming subcoriaceous, 
mostly 4.5-10 cm. long, often muriculate on back near base; peduncles to 15 mm. long, 
ascending to divergent; pedicels 2-7 mm. long; flowers greenish to bronze; berries bJue
black, with bloom, mostly 2- or 3-seeded. Incl. var. quadrangularis (Muhl.) Wood. 
Moist to dryish thickets and woods, evergreen shrub bogs, often a noxious pest in e. 
Tex., Mar-June; from Fla. to Tex., n. to N.S., s. Me., s. N.H., N.Y., s. Ont., 0., Ind., s. 
Ill., s.e. Mo. and Okla. 

10. Smilax \Valteri Pursh. ConAL GREEN-BRIER, RED-BERRIED llAMB0O. Slender and
lithe woody vine, with widely creeping slender rhizomes, clambering over bushes; lower 
half of the stem with scattered subulate prickles, the terete branches nearly or quite witl1-
out prickles; tendrils numerous; leaves submembranaceous, smooth, green on both sides, 
when dried very lightly orange-tinged with brown, ovate to ovate-oblong or triangular
ovate, with rounded bases, rounded to obtuse and mucronate at apex, mostly 6-12 cm. 
long and 3-7 cm. broad; peduncles mostly shorter than petioles; flowers greenish to 
bronze; berries bright-red, handsome, persistent over the winter. Swampy or boggy 
thickets, low pinelands, rare in e. Tex., Mar.-June; from Fla. to Tex., n. to N.J. 
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A rather large and apparently quite old colony of the Old World Aloe barbadensis 

Mill., the aloe of commerce, is established along the highway between Rio Grande 
City and Guerra in Starr County. It is characterized by its tumid swordlike leaves with 
broad marginal spines about 1 cm. apart and its slender, dense racemes of prominently
bracteate yellowish flowers. It may eventually become widespread in south Texas. 

FAM. 39. AMARYLLIDACEAE ST.-Hn,. 

AMARYLLIS FAMILY 
Mostly perennial herbs, herbaceous or sometimes with a woody base or with somewhat 

woody stems; flowering stems scapose, from a bulb or corm, a short rootstock or a large 
woody caudex; leaves of a linear type and entire; flowers perfect, regular or nearly so; 
perianth segments 6, distinct or mostly united below into a tube that is adnate to the 
ovary; stamens 6, rarely more or only 3, inserted on the perianth, the filaments free or 
united in a cup; anthers basifixed or versatile, dehiscing usually by introrse longitudinal 
slits; ovary inferior, 3-celled; style 3-lobed; fruit usua11y a 3-valved capsule with loculi
cidal dehiscence or sometimes indehiscent; seeds usually numerous. 

Broadly interpreted the family probably has nearly 2,000 species in about 100 genera,
rather cosmopolitan but mostly in tropical and subtropical regions of both hemispheres. 
Some of the species are highly orname!ltal while others, such as Agaves, are important 
economically. 

The commonly cultivated Amaryllis Be11adonna L., a native of Latin America, occasion
ally escapes. It is abundantly spread in and along a slough on the west edge of Edna in 
Jackson County, where it is well-established. It is readily distinguished by its umbellate 
cluster of large ( to 15 cm. long) reddish to salmon-color bell-shaped flowers, and its
basal cluster of broad, fleshy, strap-shaped leaves. 

1. Flowers with a conspicuous corona above the perianlh ( 2)
I. Flowers without a corona ( 3) 
2 ( 1 ) . Corona between the perianth segments and the stamens ................... .
2. Co;;�a· ��ite
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3 ( 1). Flowers solitary or paired, rarely umbellate ( 4) 
3. Flowers numerous in spicate racemes or panicles ( 8)
4( 3). Perianth segments pilose on tl1e outer surface; foliage grasslike, herbaceous, 

usually villous or pilose ........................ 3. Hypoxis, p. 415.
4. Perianth segments glabrous; foliage mostly broad and fleshy-thickened, rarley grass

like, glabrous or essentially so ( 5) 
5 ( 4). Flowers several in an umbel; spathes 2, large and broad ................... .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. Crinum, p. 419. 
5. Flower solitary; spathe solitary, narrow ( 6)
6( 5). Anthers basally dorsifixed; filaments very short ... .4. Cooperia, p. 416.
6. Antl1ers medially dorsiflxed; filaments well-developed ( 7)
7 ( 6). Perianth erect; stamens of 2 lengths ............. 5. Zephyra11thes, p. 418.
7. Perianth oblique or declinate; stamens of 4 lengths ... 6. Habrantlius, p. 418.
8( 3). Flowers regular; leaves minutely scabrous-dentate to spiny-margined; flowering 

stems with much-reduced bracts; inflorescence paniculate or racemose with the 
flowers in clusters ............................ 8. Agave, p. 419.

8. Flowers somewhat irregular; leaves serrulate or entire, passing gradually into leafy
bracts on the flowering stem; inflorescence always a sin1ple spicate raceme
............................................. 9. Polianthes, p. 423. 

I. NARCISSUS L.

Bulbous plants with linear flat or narrow rushlike leaves that appear with ( and are 
about equal to) the flower scape; flowers yellow or sometimes white, mostly nodding; 
perianth salverform, with a rather short cylindrical or funnelform tube, the usually equal 



414 Amaryllidaceae (Amaryllis Family) 

segments spreading to reflexed from the base of the tubular or cup-shaped crown; stamens 
inserted in the tube. 

Several of the 30 or more entirely Eurasian species, and some of their hybrids, are 
commonly cultivated for their early spring flowers. Three of the more frequently cultivated 
species that tend to escape cultivation or occur as waifs are included here. 

I. Leaves terete or semiterete and narrowly channeled on the face, green .......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I. N. ]onquilla. 

1. Leaves flat or essentially so, mostly glaucous ( 2)

2 ( 1). Crown half as long as to longer than the perianth segments ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. N. Pseudo-Narcissus. 

2. Crown much less than half as long as the perianth segments .......... ......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. N. Tazetta. 

I. Narcissus Jonquilla L. JONQUIL. Plant low and slender; leaves and scape 25-45 cm.
high; flowers 2 to 6, fragrant; perianth yellow with a darker crown; tube slender, about 
25 mm. long; crown about 3 mm. long, crenate, much shorter than the obovate spreading 
segments. 

2. Narcissus Pseudo-Narcissus L. DAFFODIL. Plant stout; leaves to about 5 dm. long,
8-20 mm. wide, usually exceeding the scape; flowers solitary, horizontal or ascending,
5-6.5 cm. long; perianth yellow with a darker crown; tube broad, about 13 mm. long;
crown 3.5-5 cm. long, with more or less frilled edges, about as long as the oblong to
ovate segments.

3. Narcissus Tazctta L. PoLYANTHUS NARc1ssus. Plant stout; leaves to about 45 cm.
long, about as long as the flattened scape, 1-2 cm. wide; flowers usually 4 to 8, some
times fewer, fragrant; perianth w'hitish, with a light-yellow crown; tube slender, to 25 
mm. long; crown cup-shaped, much shorter than the obovate overlapping segments.

2. HYMENOCALLIS SALISB. SPIDER-LILY 

Herbs with scapes an<l leaves from a rather large tunicated bulb; flowers white ( in 
ours ), showy, essentially sessile in a terminal umbel subtended by 2 or more usually 
scarious bracts; perianth tube very slender, elongate, the limb with linear to narrowly 
lanceolate spreading segments; crown showy, forming a large conspicuous cup that con
nects the bases of elongate filaments; anthers versatile; capsule firm, few-seeded. 

Forty or more species in the warmer parts of the Western Hemisphere. H. caymanensis 
Herb. has been reported from coastal Texas but no material has been seen. The long 
( 12-16 cm.) perianth tube is characteristic of this species. 

1. Flowering from July to September after the leaves begin to wither ............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. H. Eulae. 

1. Flowering from March to May or sporadically to July, with the leaves ( 2 )

2 (1). Free part of filaments 20 mm. long or less; larger perianth segments usually 5
mm. wide or less; crown 25-35 mm. long; leaves commonly less than 20 mm. wide
.......•..................................... 2. H. Lirios-rne. 

2. Free part of filaments 23-35 mm. long; larger perianth segments usually more than
5 mm. wide; crown 33-40 mm. long; leaves 18-42 mm. wide ......... ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 3. H. caroliniana. 

1. Hymenocallis Eulae Shinners. Bulb about 5 cm. in diameter, to 75 mm. long ( in
cluding neck ); scape 6-9 dm. high; leaves glaucous-green, oblanceolate, to 6 dm. Jong 
and 5 cm. wide, slightly recurved, appearing in late winter and dying off in late spring; 
spathes lanceolate, to 4 cm. long; umbel mostly 6- to 9-flowered; flowers snow-white, 
about 2 dm. across, fragrant ( especially at night ); perianth tube 8-12 cm. long, the 
segments to 1 dm. long; stamina] cup about 65 mm. in diameter, the edges somewhat 
lacerate, with sharp points; ovary sessile, about 1 cm. long; filaments 3-4 cm. long; 
anthers introrse. In heavy soils near streams that periodically overflow and seepage 
slopes in s.e. Tex., July-Sept.; also La. 

2. Hymenocallis Liriosme (Raf.) Shinners. Bulb with black outer and white inner
coat; scape sharply 2-edged, biconvex, spongy, shriveling to less than half its original 
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width and less than a fourth its thickness in drying; leaves shining, light-green, to about 
4 cm. wide, appearing in the spring; flowers snowy-white ( tinged lemon-yellow in the 
center and greenish or yellowish on perianth tube), blooming simultaneously with appear
ance of leaves, about 2 dm. in diameter; perianth tube 6-8 cm. long H. galvestonensis of 
auth. Common on stream banks, in ditches and wet places in e. Tex., w. to Red River, 
Van Zandt, Kaufman and Victoria cos., Mar.-May; from La. and Tex. to Ark. and Okla. 

3. Hymenocallis caroliniana ( L.) Herb. Scape 35-53 cm. high; leaves narrowly
oblanceolate to elliptic-ligulate, 1.8-4 cm. wide; umbel 3- to 9-flowered; spathe bracts 
lanceolate, acute to obtusely acute, to 6 cm. long; flowers sweetly fragrant; perianth 
segments greenish-white below, to 1 dm. long; crown 3.3-4 cm. long, the margins ir
regularly incised; filaments 23-35 mm. long; style exceeding the stamens; fruit globose, 
usually with 2 ovules in each cell. H. occidentalis of auth. In wet sandy areas in e. and 
s.-cen. Tex., Mar.-May or sporadically to July; from Ga. to Tex., n. to Ky., Mo. and Ark. 

3. HYPO XIS L. 32 STAR-GRASS 

Stemless small herbs with grasslike usually hairy linear or narrowly lanceolate leaves 
and slender 1- to several-flowered peduncles from a cormlike short vertical rhizome; 
perianth mostly pilose without, its tube completely coherent with the ovary; perianth 
segments yellow to whitish within, usually green on the back, connivent at least after 
anthesis, usually forming a beaklike crown to the fruit or rarely deciduous; anthers versa
tile or rarely basifixed; capsule indehiscent or longitudinally dehiscent; seeds globular 
to ellipsoid, with pebbled to muricate or variously sculptured tcsta. 

More than 100 species, mostly in the Southern Hemisphere. 
1. Seeds sharply muricate, the projections somewhat awl-shaped and acute ( 2)
1. Seeds reticulate, covered with low smooth rounded pebbling or blunt murications ( 3)
2( 1). Seeds black, beset with conspicuous sharp projections; p�ncipal leaves 5- to

9-nerved ..............................•...... 1. H. hrrsuta. 
2. Seeds brown, the acute projections minute; principal leaves 3-nerved ............ . 

• . . . • : . . . . . . • . . . . ....•.........•.........•..• 2. H. niicrantha. 

3( 1 ). Leaves thin and flaccid, glabrous, narrowly linear-lanceolate, usually more 
than 5 mm. wide at about the middle; peduncles mostly 2-flowered; perianth 
segments 5-7 mm. long ........................ 3. H. leptocarpa. 

3. Leaves firm, linear, pilose, 1-4 mm. wide; peduncles usually I-flowered; perianth seg
ments 7-12 mm. long ( 4) 

4( 3). Leaf bases ( corm scales) breaking down into fibrous bristles; anthers versatile; 
seeds opaque or slightly lustrous ................ 4. H. rigida. 

4. Leaf bases not disintegrating into bristles; anthers basifixed; seeds iridescent
............................................. 5. H. sessilis. 

1. Hypoxis hirsuta ( L.) Cov. Corm subglobose to ellipsoid, 5-20 mm. thick, covered
with membranaceous pale or brown-tinged sheaths that do not become fibrillous; leaves 
linear, rather firm, 1-6 dm. long, 1-8 mm. wide; peduncles filiform, stiffish or spreading, 
4-35 cm. long, 2- to 7-flowered; pedicels elongate; ovary and capsule densely pilose;
perianth segments lanceolate to elliptic or narrowly ovate, 5-15 mm. long; capsule
ellipsoid, 2-6 mm. long; seeds 0.8-1.3 mm. in diameter, black, lustrous, the outer coat
closely covered with sharp murications. H. erecta L. In open woods, meadows, prairies
and pastures in e. Tex., w. to Wise and Bastrop cos., Mar-May; from s. N.H. to Man.,
s. to Fla. and Tex.

2. Hypoxis micrantha Pollard. Conn subglobose to subcylindric, 4-12 mm. thick, cov
ered with the dark membranaceous bases of the old leaves rarely disintegrating into 
bristly fibers; leaves linear-lanceolate, 1-4 dm. long, 1-6 mm. wide, pilose; peduncles 
pilose, 5-18 cm. long; ovary and capsule pilose; perianth segments 3.5-15 mm. long, rather 
acute at the apex; capsule subglobose to subcylindric, 4-9 mm. long; seeds brown, covered 
with very numerous minute awl-shaped murications. Sandy soil in open pinelands in 
n.e. Tex.; in s. U.S. and the W.I. 

11 Adapted from A. Brackett in Rhodora 25:120-147. 1923. 
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:J. Hypox.is leptocarpa Eugclm. Conu ovoicl-cyliudric, 10-15 cm. thick; leaves very 
thin and flaccid, narrowly linear-lanceolate, tapering below, acuminate and long-attenu
ate at apex, often quite glabrous, 2-9 dm. long, about 12 mm. broad; peduncles very 
slender and lax, mostly 1- to 3- (rarely 4-) flowered; perianth segments 5-7 mm. long, 
subglabrous to dorsally pilose; mature capsules 4-10 mm. long, slightly pubescent to 
glabrate; seeds black, with blunt murications. H. hirsuta var. leptocarpa ( Engelm.) 
Brackett. Wet woods, swamps and bottomlands, often along streams, in s.e. Tex., May
Aug.; from N.C. to Fla. and Tex. 

4. Hypoxis rigida Chapm. Corm subcylindric to ellipsoid, 6-15 mm. thick, covered
with the stiff bristly bases of the old sheaths or rarely with membranous slightly disin
tegrating leaf bases; leaves rather rigid, linear, 1-4 dm. long, 1-4 mm. wide; peduncles 
glabrate, to 3 dm. long, 1- or rarely more-flowered; ovary and capsule pilose; perianth 
segments 7-12 mm. long, oblong to lanceolate, acutish, densely pubescent without; 
capsule narrowly obovoid, 1-9 mm. long; seeds about 1 mm. in diameter, black, opaque 
or slightly lustrous, covered with short rounded approximate pebbling. H. humilis Tharp. 
Low pine barrens, sandy soil in prairies and on edge of bogs in s.e. Tex., Apr.-July; from 
Fla. to Tex., n. to N.C. 

5. Hypoxis sessilis L. Corm cylindric to slenderly ovoid, 5-10 mm. thick, covered with
membranous but scarcely fibrillous brown sheaths; leaves linear, 1-3 dm. long, 1-4 mm. 
wide, firm; peduncles essentially wanting or to 8 cm. long, filiform, pilose; ovary and 
capsule densely pilose; perianth segments lanceolate, rather acute, 7-12 mm. long; anthers 
basifixed; capsule pyriform, 3-4 mm. Jong; seeds black, ellipsoid, 1-4 mm. in diameter, 
the low flat pebbling almost completely covered with a closely granular film or coating of 
a golden-brown iridescent substance, the short beak and rostrate hilum black. Dry pine 
barrens and sandy openings in s.e. Tex., Mar.-May; throughout s. U.S. 

4. COOPERIA lli:RB.83 RAIN-LILY 

Bulb globose or subglobose, tunicated, black or brown; leaves linear, smooth, usually 
glaucous, erect or recumbent; scape hollow, erect, usually single-flowered; spathe long, 
tubular below, free upwards, entire, fenestrate or bifid ( usually unilaterally); flower 
erect, salverfonn, night-blooming, opening in the afternoon or evening, scented, white 
or light-yellow; stamens inserted in the throat of the tepal tube; filaments very short; 
anthers erect, fasciculate, pale-yellow, affixed one fourth distance from base; stigma 
tripartite; capsule trilocular; seeds flat, black, D-shaped. 

About 6 or 7 species, one in South America, the others from northern Mexico, through 
Texas to Kansas, west to New Mexico and east to southwestern Louisiana. 

1. Flowers white ( 2)
1. Flowers yellow ( 4)
2( 1 ). Style less than 35 mm. long; stigma in tube with lobes linear; leaves broad ( over

5 mm. wide); ovary pedicellate; perianth tube short ( 2.2-4 cm. long) ........ . 
• • . . . . . • • • • • • . . • • • • . • . • . . . . • . • . . ....•••••••.• 1. C. pedunculata. 

2. Style more than 40 mm. long; i.tigmatic lobes globose; leaves narrow ( to 5 mm.
wide); pedicel rarely present; perianth tube greatly elongate ( 3.4-18 cm. long) 
(3) 

3 ( 2). Plant of delicate appearance; known only from the Texas Gulf Coast north of the 
Coastal Bend ................................. 2. C. Traubii.

3. Plants larger, not delicate-appearing; widely spread over Texas and beyond ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. C. Drummondii. 

4 ( 1). Length of perianth tube usually less than that of spathe ( Cameron Co.) ...... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. C. Smallii.

4. Length of perianth tube usually markedly greater than length of the spathe ( Texas
Coastal Bend) ................................ 5. C. ]onesii.

03 Contributed by Walter S Flory. 
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I. Cooperia pedunculata Herb. Bulb large, usually black, conical when young, Bat
tfmed-globose when old, 2.5 X 4 cm., the often long neck to 8 cm.; leaves glaucous, linear, 
6 mm. wide but broadening to about 12 mm. at base; scape 2 dm. high; spathe bifid at 
tip, at first covering the ovary, later disclosing it on one side; stipe short, 5-33 mm. long; 
flowers appear in the spring, white, sometimes flushed pink without; perianth tube 
cylindric, 3-4 cm. long; limb broadly funnelform, expanding to 5 cm. wide; anthers 6 
mm. long, the petaline slightly exceeding the sepaline in position by a quarter of their
length; style 16 mm. long or shorter, erect; stigma white, suberect, rounded, included in
the tube. Zephyranthes Drummondii D. Don. In e. and s.w. Tex. and adj. parts of Mex.,
Mar.-Aug.

2. Cooperia Traubii Hayward. Bulb globose, 16 mm. in diameter, the neck 28 mm.
long; leaves 3 or 4, linear, glaucous, recumbent, to 23 cm. long; scape to 19 cm. high; 
spathe cylindric, about one third the length of the perianth tube, the slender tips 14 mm. 
long and acute; stipe none; flowers opening in the evening, white, often with tinge of 
reddish-pink on reverse of the three sepals; perianth tube very slender, ( 6-) 10-13 (-14) 
cm. long; limb often stellate, 3.3-7 cm. or more in diameter at full expansion; anthers
6-10 mm. long; filaments very short, 0.5-3 mm. long; style slender, both it and the stigma
white, the latter with globose lobes and usually exserted ( often to 1 cm. above the
anthers). Zephyranthes Traub ii (Hayward) Moldenke. From Brazoria, Refugio, Victoria
and Calhoun cos., probably occurring also on grassy plains of Jackson, Matagorda, and
perhaps of other counties near the Tex. Gulf Coast and n. of the Coastal Bend; endemic.

While most like C. Drummondii, it is more delicate in appearance, with the scape and 
perianth tube being more slender, the bulbs usually smaller, the filaments shorter, and 
the leaves generally narrower. 

3. Cooperia Drummondii Herb. CEDOLLETA. Quite variable; bulb large, subglobose,
2 X 3 cm., the neck 2-9 cm. long, the tunics black; leaves 2 to 5, narrow-linear, gray
green, tending to be glaucous, erect or declinate, 3 dm. long; scape 10-33 cm. high; spathe 
about 4 cm. long, slit or looped at the tip, with its tube about 11 cm. long and greenish, 
often fading red; stipe none; flowers most frequently in the fall, sometimes in the sum
mer, less frequently in the spring, white, the very slender tube 8-18 cm. long; perianth 
limb opening flat, white, pink-tinted on the outer sudace; calyx lobes ovate to lanceolate, 
24 mm. long, 13 mm. wide, with blunt tips, the corolla lobes just slightly smaller; flower 
expanding in the evening, sometimes lasting up to 4 days before it withers; anthers 
erect, creamy-yellow, 9 mm. long, attached one-third of length from base, filaments 4-8 
mm. long; style white, sometimes shorter tl1an the tube, sometimes exceeding the stamens.
Zephyranthes Herbertiana D. Dietr., Z. brazosensis (Herb.) Traub. The most widely
distributed Cooperia known, with its greatest frequency in Tex., but occurring from n.
Mex. to Kan., N.M. and La., May-Sept.

4. Cooperia Smnllii Alex. Bulb globose, with brown tunics, 25 mm. in diameter; leaves
narrowly linear, bright-green, acute, channeled on upper side, 15 cm. long, to 3 mm. 
wide; scape greenish-tan, erect, 15-20 cm. tall; spathe 22-46 mm. long, tubular for 1.5-3 
cm.; pedicel variable, from practically none to 35 mm. long; flowers usually appearing 
in  profusion following heavy autumn rains; buds open in the afternoon; perianth tube 
green, 11-44 mm. long; perianth limb lemon-yellow, stellate or full; stamens erect; fila
ments 4-9 mm. long, subulate, fleshy or somewhat flattened, pure-white or with green 
bases; anthers linear, pale-yellow, about 8 mm. long; stigma ( which is either exserted 
or among the anthers) with 3 globular whitish lobes. Zephyranthes Smallii (Alex.) 
Traub. Considerable evidence indicates this to be a natural first-generation hybrid between 
Z. pulc1wlla and an unusual clone of C. Drummondii. Known only from Cameron Co., Tex.

5. Cooperia Jonesii Cory. Bulb subglobose, 2.5-3 cm. in diameter; leaves gray-green,
narrowly linear, not acute, to 35 cm. long and 45 mm. wide; scape to 3 dm. tall; spathe 
2-4 cm. long, tubular for 12-23 mm.; pedicel varying from none to 6 mm. in length;
perianth tube 23-72 mm. long; perianth limb yellow, stellate or full, 2-5 cm. in diameter
when fully expanded; buds open in the afternoon; filaments 1.5-7 mm. long, subulate,
fleshy or Hattened, pure-white or with green bases; style white, 6-7.5 mm. long; globose
lobed stigma sometimes below the anthers but more often exceeding them sometimes by
as much as 5 mm. Zephyranthes Jonesii (Cory) Traub. Primary distribution in Refugio
and San Patricio cos. but also extending into Victoria, Goliad. Nueces and Bee cos. Con-
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siderable evidence indicates this to be a natural hybrid between Z. pulchella and 
C. Drummondii.

5. ZEPHYRANTHES HERB. 34 RAIN-LILY. ZEPHYR-LILY 

Bulb globose or subglobose, tunicated, usually dark-brown; leaves linear, grasslike, 
with margins essentially parallel; scape hollow, slender, single-flowered, from a tubular 
spathe that is sometimes fenestrate but usually is 2-notched at apex; flower regular, erect 
to suberect, funnelform with short to long tube, the limb segments about equal; anthers 
erect to suberect, becoming versatile after anthesis, orange, affixed below the middle; 
stigma trifid, the lobes filiform to globose; capsule trilocular, rarely 4-celled; seeds few 
or many per cell, black, flat, D-shaped. 

About 50 species in the warmer parts of the Western Hemisphere. The South American 
Z. candida Herb. escapes from cultivation and tends to become naturalized in southeast
Texas (Liberty, Orange and Jefferson cos.). It has white flowers that are usually tinged
rose on the outside, and leaves that are slightly thickened or raised on the edges.

1. Found in alkaline soils of west Texas; leaves narrow, not ov� 3 mm. in width and
usually less; stigma deeply trifid ................. 1. Z. longifolia. 

1. Found in less alkaline soils of south Texas coastal prairies; mature leaves more than
3 mm. wide (2 ) 

2 (I). Flowers bright ( buttercup )-yellow, unscented; perianth tube 5 mm. long; stigma 
capitate and distinctly 3-lobed ................... 2. Z. pulchella. 

2. Flowers a lighter yellow, with decided fragrance; perianth tube 15-24 mm. long;
stigma shortly 3-lobed ........................ 3. Z refugiensis. 

1. Zephyranthes longifolia Hemsl. Bulbs ovoid, 2-2. 5 cm. in diameter; leaves very
narrow, 15-23 cm. long, contemporary with the flowers in summer; flowers bright-yellow, 
coppery outside; spathe 2-2.5 cm. long; pedicel much shorter than the spathe; perianth 
2-2.5 cm. long; tube short; stamens much shorter than the limb; stigma deeply trifid.
Atamosco longifolia ( Hemsl.) Cockll. On alkaline soils in Trans-Pecos and High Plains
of w. Tex., Apr.-July; from Tex. to Ariz. and the highlands of cen. Mex.

2. Zephyranthes pulchella J. G. Sm. Bulbs globose, 1-2 cm. in diameter; leaves 3 or 4,
appearing with flower, usually 2 dm. long or less, but occasionally to 3 dm. long, to 3.5 
mm. wide; flowers yellow, usually appearing after heavy rains, unscented; perianth erect,
2 cm. long; tube 5 mm. long; stamens inserted at the throat, about 1 cm. long; suberect
anthers curved; fiJaments diverse at anthesis; style equal to the stamens; stigma capitate,
3-!obed. Atamotco pulchella ( J. G. Sm.) Greene, Z. chrysantha Greenm. & Thomps.
Most often in swales and roadside ditches, throughout s. Tex. Coastal Prairies from Corpus
Christi to Brownsville and westw., May-Oct.; endemic.

3. Zephyranthcs refugiensis F. B. Jones. Bulb subglobose, 2-2.5 cm. in diameter,
slightly broader than high, the neck 4-5 cm. long; leaves to 25 cm. long, 2-3 mm. wide at 
base and to 4 mm. at widest point; flowers dark-lemon-yellow ( but lighter in color than 
those of Z. pulchella ), appearing after heavy rains from July to Nov., reported to be 
fragrant; periantl1 erect, to 45 mm. long, the limb funnelform, the yellowish-green tube 
15-23 mm. long; anthers suberect and curved, the filaments semipatent; stigma shortly
3-lobed. In open swales on prairies or in brushy pastures over a 200 square mile area
mostly in Refugio Co., but to some extent in adjoining Goliad Co. A hybrid close to
Z. pulchella with some introgression from Cooperia Drummondii; endemic.

6. HABRANTHUS HERB. COPPER LILY 

About 20 species in subtropical and warm temperate regions, mostly South America; 
we have one species. 

I. Habranthus texanus (Herb.) Steud. Bulb ovoid, about 2 cm. in diameter; leaves
basal, following the flower, short, narrowly linear; scape slender, to about 3 dm. tall, !
flowered; spathe bifid, about 2 5  mm. long; perianth orange-yellow, sometimes tinged 

:u Contributed by Walter S Flory. 
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reddish on outer surface, 25-30 mm. long, broadly infundibulifonn, somewhat zygo
morphic and declinate, the subequal linear-oblong segments to 1 cm. wide and rounded
apiculate at apex; stamens fasciculate, unequal, of 4 different lengths; capsule subglobose, 
3-lobed and -angled, about 15 mm. wide. Zephyranthes texana Herb., Atamosco te:rana
( Herb.) Greene. In water among grasses, swales, moist pasturelands and other such
places in e. Tex., w. to the Edwards Plateau and along the coast to the Rio Grande
Plains, Aug.-Oct.; endemic.

7.CRINUML.

Bulbous, the neck of the bulb often columnar like a caudex; leaves basal, often per
shtent, broad and thick, strap-shaped, not narrowed at base; flowers white or whitish, in 
some species striped or tinged with red, few or many in an umbel subtended by 2 large 
broad spathe valves,. the pedicels short or none, the scape solid; perianth tube equaling 
or exceeding the essentially equal segm�nts; stamens inserted at throat; filaments long 
and usually declinate; ovary inferior, globose to oblong or oval, with few ovules in each 
cell; style long, slender; stigma small, capitate; capsules bursting irregularly; seeds 
large, green. 

About 100 species in warm temperate or tropical regions in both hemispheres. 

1. Perianth segments much shorter than the tube ........ 1. C. americanum. 
1. Perianth segments longer than the tube ........ ..... 2. C. strictum. 

I. Crinum americanum L. SOUTHERN SWAMP LILY. Bulbs stoloniferous, 5-12 cm. in
diameter, the neck short; scape to 9 dm. tall or more; leav·es narrowly ligulifonn, to 
15 dm. long and 5 cm. wide, sparingly denticulate; flowers white, sometimes marked 
with pink, fragrant, salverform, 2 to 6 in an umbel, essentially sessile; spathe valves 
broadly lanceolate, acuminate, 5-9 cm. long; perianth tube very slender, greenish, 10-12 
cm. long; perianth segments much shorter than the tube, to about 15 mm. wide; stamens
spreading, prominent; capsule globose, about 3 cm. in diameter, strongly beaked. In
swamps, marshes, edge of water in ditches and lakes, in s.e. and s.-coastal Tex., May
Nov.; from Fla. and Ga. to Tex.

2. Crinum strictum Herb. Bulb small, ovoid, without a distinct neck; leaves 6, ever
green, suberect, to about 4 dm. long and 5 cm. wide, narrowly linear-lanceolate, bluntly 
acute at apex, with hyaline margins that are minutely toothed at varying intervals to 
8 mm. apart; scape flattish, with rounded edges, rusty-reddish in lower third, to 3 dm. 
long; spathe valves lanceolate, the margins infolded, streaked reddish over moderate 
yellow-green, to 9 cm. long and 25 mm. wide at base, tapering to a bluntly acute to 
truncately notched apex; umbel 3- or 4-flowered; buds creamy-white streaked reddish for 
the most part on outside, upright at first then nodding slightly below; flowers fragrant, 
on pedicels 3-4 mm. long; perianth tube permanently slightly curved in upper fourth, 
85 mm. long, 5-7 mm. in diameter; perianth segments white and streaked reddish on 
outer surface, narrowly lanceolate, acute-apiculate, about 11 cm. long and 15 mm. wide; 
stamens and styles red in upper three-fourths, prominently exserted; stamens 65 mm. 
long; anthers 13 mm. long; ovary oblong, 14 cm. long, about 9 mm. in diameter; style 
32 mm. longer than the stamens; stigma minute. In wet soils, rare in s.e. Tex. 

Var. Traubii Moldenke differs from var. strictum in its 7-Howered umbel, longer 
foliage that is deeper green in color, and flowers not so erect. Occurring with the species. 

Crinum bulbispermum (Burm.) Milne-Redhead & Schweickerdt has been reported from 
Texas but no material has been seen of this plant. This species, a native of South Africa, 
is commonly cultivated. It may be distinguished by its outward-curved or even drooping 
flowers with contiguous and often declinate stamens and styles. 

8. AGAVE L.35 CENTURY-PLANT 

Succulent rosette plants with long-lived leaves, flowering but once after 8 to 20 years, 
frequently suckering at base and occasionally bulbiferous in the inflorescence; roots 

3J Contributed by Howard Scott Gentry. 
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hard-fibrous, radiately and shallowly deployed; stems thick, ve1y short, usually shorter 
than the terminal bud; leaves large, generally succulent, armed or unarmed on the 
margins, tipped with a hard sharp spine; inflorescence tall-scapose, spicate to racemose 
or paniculate with the flowers in umbellate clusters, bracteate; flowers mostly large, many, 
proterandrous; perianth tubular to shallowly funnelform, the six segments similar or 
dimorphic, imbricate in the bud; stamens six; filaments long-exserted, inserted in tube or 
on tepal base; anthers versatile; ovary inferior, 3-celled, succulent, thick-walled; ovules 
numerous, axile, in 2 rows; pistil elongate, filifonn, tubular; stigma 3-lobate, papillate
glandular; fruit a dehiscent loculicidal capsule; seeds flattened, black (fertile). 

Two hundred to two hundred fifty species all native to the Americas, many now world
wide in cultivation for fiber, food and ornamentals. Several species in the succulent 
collections of private and public gardens of Texas are not included here. 

Several extra-Texas species have been reported from the state, including A. applanata 
Koch, A. heterocantha Zucc., A. neglecta Small and A. scabra Salm-Dyck. These reports 
are probably based upon misdetermined indigenous plants:

1. Inflorescence spicate or racemose; plants relatively small; flower tube shallow and
open. (subg. Littaea) ( 2) 

1. Inflorescence paniculate, the flowers borne in umbellate clusters on lateral branches;
plants mostly large to medium size; flower tube deep. ( subg. Euagave) ( 4) 

2( 1 ). Leaves with a firm gray to brownish sinuate horny border, the teeth 20 to 30 
or more on each side; terminal spine weak, 1-1.5 cm. long ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. A. lopliantha. 

2. Leaves with a detachable white to gray nearly straight horny border, the teeth 10 
to 20 on each side; terminal spine strong, 2-4.5 cm. long ( 3) 

3 ( 2). Leaves 2-3 cm. wide, light-green to yellowish, the lower surface ( when fresh) 
checked with green lines . . . . . . . . . . . . . . . . . . . . . . . 2. A. lecheguilla. 

3. Leaves 5-7 cm. wide, dark-green to glaucous-green, the lower surface not checked
with green lines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. A. chisosensis. 

4 ( 1). Leaves large, 12-18 cm. broad; panicles large and broad with lateral branches 
sigmoid ( 5) 

4. Leaves smaller, usually less than 10 cm. broad; panicles smaJler, narrower, the
lateral branches straight ( 8) 

5 ( 4). Leaves without teeth or with a few small teeth irregularly along the margins 
(cultivated) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. A. Weberi. 

5. Leaves always armed with prominent teeth along the margins ( 6)

6 ( 5). Leaves asperous, the bases very broadly clasping the broad stem; teeth of 
leaves generally large and deflexed, the larger over 1 cm. long (native) ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·. . . . . . . . . . . . . . . . 5. A. asperrima.

6. Leaves smooth, the bases less broadly clasping; teeth of leaves usually smaller, less
than 1 cm. long, straight or flexed (7) 

7 ( 6). Leaves elongate, 10-17.5 dm. long, rarely shorter, always 7 to 9 times longer 
than wide ( cultivated and native) . . . . . . . . . . . . . . . 6. A. americana. 

7. Leaves short and broad, 4-7.5 dm. long, only 3 or 4 times longer than broad (native)
............... , ............................. 7. A. Havardiana. 

8 ( 4). Leaves relatively broad, mostly 3 to 5 times longer than broad; panicles broad 
with the lateral peduncles 20-30 cm. long; flower tube deep, one half to two thirds 
as long as the tepals ( 9) 

8. Leaves narrower, mostly 4 to 6 times longer than broad; panicles narrow, with short
lateral peduncles only 5-1 5 cm. long; Hower tube shallow, about one third as long 
as the tepals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. A. gracilipes. 

9 ( 8). Large compact rosettes with many leaves 30-40 cm. long; teeth of leaves remote 
but little flexed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. A. Pa"yi. 

9. Small rather open rosettes with rather few leaves only 1 5-2 5 cm. long; teeth of leaves
proximal and variously Hexed ................... 10. A. neomexicana. 
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1. Agave lophantha Schiede. THORN-CRESTED AGAVE. Small rather open light-green
widely suckering rosettes, ours only 3-4 dm. tall; leaves 3-4 dm. long, 3-4.5 cm. wide, 
linear-lanceolate, spreading, usually straight, the horny margins continuous, firm, sinuate; 
teeth 4-6 mm. long, variously curved but not generally downfiexed, usually with 1 to 3 
secondary teeth along the midblade; terminal spine weak, 1-1.5 cm. long; spikes 3-5 m. 
tall, with acicular bracts conspicuously longer on the lower part of shaft; flowers short
pedicellate, in twos and threes, pale-green to yellowish-green, 3.5-4 cm. long, the ovary 
longer than tepals; tepals 15-20 mm. long, spreading, clasping the filaments after anthesis; 
filaments inserted on orifice of tube. Rare in Tex., on sandy soils in Starr and Zapata cos.; 
from s. Tex. s. along the Gulf Coast to Ver. 

2. Agave lecbeguilla Torr. LECHUGun.LA. Small widely suckering yellow-green ro
settes 2.5-4 dm. tall; leaves 3-5 drn. long, 2-3 cm. wide, linear, straight to falcate or 
upcurving, when fresh checked with short green lines on lower surface, the narrow 
detachable margins usually with 8 to 12 downflexed teeth 4-7 mm. long and 2-4 cm. 
apart; terminal spine strong, 2-3.5 cm. long, brown and graying; spikes 2-3 m. tall; 
flowers in clusters of 1 to 3, 2.5-4 cm. long ( base of ovary to tepal tips); ovary greenish
yellow, fusiform, 12-14 mm. long; tube shallow, open, 2-4 mm. deep; tepals 12-18 mm. 
long, spreading, linear, yel1ow to red or purplish, clasping filaments after anthesis; fila
ments yellow or red, 2.5-4 cm. long, inserted in tube; anthers yellow, 11-16 mm. long; 
capsules mostly oblong, 2-3 cm. long. Open arid calcareous rocky slopes in w. Tex., 
May-July; from s. N.M., s.e. across the Mex. highlands to State of Mexico. 

Plants with irregular compound inflorescences occur at random in some Texas popula
tions. These may be designated as f. glomeruliflora ( Engelm.) Trel. 

3. Agave chisosensis C. H. Mull. Cmsos AGAVE. Small to medium dark-green compact
surculose rosettes 4-6 dm. tall, 5-8 drn. broad; leaves linear-lanceolate, long-acuminate, 
4-5.5 elm. long, 6-7 cm. wide, spreading, thin, concave above, smooth, glaucous-green,
the margins with a narrow horny detachable border adorned with rather regular remote
light-gray upflexed teeth 4-6 mm. long; terminal spine 35-45 mm. long, grayish, openly 
grooved above, aciculate; inflorescence racemose, 5-6 m. tall; flowers short-pedicellate, 
borne in compact clusters of 10 to 12, "golden-yellow," about 45 mm. long; ovary about 
15 mm. long; tube funneHorm, 7-8 mm. long; tepals 2-2.2 cm. long, 7 mm. wide; fila
ments 4-5 cm. long, "inserted at the bases of the segments; capsules cylindric, 3.5-4 cm. 
long, about 17 mm. thick, prominently longitudinally veined." Mts. in the Big Bend 
country of w. Tex., July; endemic. 

This Agave shows a combination of the characters found in A. lecheguilla and A. 
gracilipes and appears to be of hybrid origin. 

4. Agave '\Veberi Cels. ,VEBER AGAVE, MAGUEY LISO. Large green single thick-stemmed
rosettes, 15-18 drn. tall and 2 m. broad; leaves 14-16 dm. long, 12-15 cm. wide, smooth, 
channeled, gracefully arching, linear-lanceolate, recumbent with drought or at maturity, 
the margins smooth or with a few minute to small teeth; terminal spine about 5 cm. long, 
acicular but flattened above; panicles 7-8 m. tall, with 12 to 18 wide-spreading umbels 
of bright-yellow Bowers; flowers 7-8 cm. long, the tube and neck deeply furrowed; ovary 
3.5-4 cm. long, green; tube 1.8-2 cm. deep; tepals 21-24 mm. long, involute, persisting 
erect in wilting; filaments 5.5-6 cm. long at anthesis, inserted 11-13 mm. above bottom 
of tube; anthers 3 cm. long, Cult. along Route 83, Webb County, known only in cult., 
summer; described originally as from Moctezuma, S. L. P., Mex. 

Bulbils have been reported to form in the inBorescence. 
5. Agave asperrima Jacobi. RouGH AGAVE, :MAGUEY CENIZO. Medium to large gray

glaucous suckering rather open rosettes with very broad short stems; leaves asperous, 
7-11 dm. long, 12-18 cm. wide, lanceolate, long-acuminate, deeply channeled, sometimes
narrowed below midblade but very broadly clasping at the base, thick, the margins
teated and heavily armed with downflexed teeth, brown and asperous-graying in age;
terminal spine strong, 3-6 cm. long, mostly dark-brown; panicles 5-7 m. tall, broad and
open, with 10 to 14 lateral branches in upper third of shaft with densely Bowered umbels;
flowers yellow, 6-8 cm. long; ovary green, 3-4 cm. long; tube 13-18 mm. deep, 14-16 mm.
broad; tepals 18-26 mm. long, wilting at anthesis; filaments 55-65 mm. long, inserted
9-12 mm. above bottom of tube; anthers 2.5-3 cm. long. Sandy and calcareous soils in
Starr, ,vebb and Zapata cos.; s. Tex. and throughout the desert of n. Mex. to S. L. P.

6. Agave americana L. CENTURY PLANT, MAGUEY. Medium to large glaucous-gray
freely suckering rosettes, 1.5-2 m. tall, 2 m. broad, the wild forms in Texas much smaller; 
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leaves 12-17 dm. long, 1.4-2 dm. wide, lanceolate, acuminate, somewhat channeled and 
frequently some leaves reflexed, smooth, the margins repand with moderate teats and 
broad-based teeth ( the latter brown and graying) mostly 5-8 mm. long; terminal spine 
2.5-5 cm. long, subulate, brown aging grayish; panicle 5-7 m. tall, long-oval in outline, 
with 18 to 30 sigmoid lateral branches in upper half of shaft, the large umbels of 
greenish-yellow flowers loosely spreading; ovary ( at an thesis) small and tapering to base, 
32-35 mm. long; tube 8-15 mm. deep, 16-20 mm. broad; tepals 25-32 mm. long, wilting
and curling after anthesis, unequal; filaments 6-9 cm. long, inserted 6-12 mm. above
bottom of tube; anthers 28-35 mm. long. June-July in s. Tex.

This is a polymorphic species with many varieties cultivated throughout the warmer 
regions of both hemispheres. A rather typical variety of the Linnean species occurs in 
cultivation about Laredo. A small wild form occurs also in south Texas as an outlyer of 
the many wild forms in adjacent Mexico. Horticultural varieties with yellow-striped leaves 
are also cultivated in Texas. They are also large plants with leaves even more flaccid 
than in typical A. americana. Trelease has designated these colored forms as: var. margi
nata, yellow or white margins; var. striata, variously lined leaves; var. medio-picta, broad 
median yellow band. 

7. Agave Havardiana Trel. HAVARD AGAVE. Medium-sized stiff-leaved glaucous-green
depressed-globose mostly single rosettes, 4-6 dm. tall, 5-8 dm. broad, sparingly surculose; 
leaves mostly 4-7 dm. long, 15-17 cm. wide, broadly lanceolate to almost triangular
lanceolate, thick, rather smooth, gray-green, roundly channeled, the upper teeth larger 
and mostly 5-10 mm. long and deflexed, the lower teeth ever smaller downwards, teeth 
sometimes lacking on lower third of margins; terminal spine strong, subulate, 4-5 cm. 
long, brown to gray; panicles 3-5 rn. tall, broad, massive, open, with 12 to 15 large 
umbels; flowers mostly greenish-yellow, the tepals frequently tinged red or ferrugineous, 
7-8 cm. long; ovary 3-3.6 cm. long, thick, with a short neck; tube 16-22 mm. deep, 14-18
mm. broad; tepals fleshy, unequal, 18-24 mm. long, rather narrow and wilting inward;
filaments 5-6.5 cm. long, inserted in mid-tube; anthers 2.8-3 cm. long; capsules oblong
to obovoid, 45-55 mm. long, 15-18 mm. thick, abruptly beaked; seeds 5 X 6-7 mm.
Endemic to the rocky mt. slopes in the Big Bend country of Tex., June-July.

8. Agave gracilipes Trel. SLIM-FOOTED AGAVE. Small compact yellow-green to gray
green surculose rosettes 3-4 dm. tall, 7-8 dm. broad; leaves numerous, 1.8-3 dm. long, 
5-7 cm. wide, pahilous, lanceolate, rather short-acuminate, stiff, smooth, the margins well
anned with proximal or remote teeth 5-6 mm. long; terminal spine 15-35 mm. long, stout,
flattened above, dark-brown to gray, decurrent, sometimes to midblade; panicle 4-5 m.
tall, usually narrow and clo�ely branched with 20 to 30 lateral branches in upper half
to third of shaft; flowers yellow, in small umbels, 4-5.8 cm. long; ovary 2.2-3 cm. long,
fusiform, green; tube 5-7 mm. deep, openly funnelform; tepals 15-17 mm. long, narrow,
involute, yellow, sometimes flushed russet; filaments slender, 28-43 mm. long, inserted on
orifice of tube; anthers 1.6-2 cm. long, yellow; capsules 3.5-4 cm. long, 15-17 mm. thick,
oblong, short and broadly stipitate; seeds 6 X 4-4.5 mm., shiny black. Open rocky
piedmonts of the Big Bend country in w. Tex. and in adj. N.M., latter June-Oct.

North of Allamore, in Hudspeth Co., this species appears to hybridize with A.

leclieguilla. 
9. Agave Parryi Engelm. PARRY AGAVE. Compact depressed-globose medium-sized

gray-green multileaved widely suckering rosettes 3-5 dm. tall, 5-7.5 drn. broad; leaves
3-4.5 dm. long, 7-10 cm. wide, short-lanceolate, thick, rigid, concave above, nearly
smooth, ashy-gray to light-green; teeth few, remote, the larger towards apex and 4-6
mm. long, slender; terminal spine 25-35 mm. long, subulate, flattened above and de
current on leaf edge for several cm.; panicles 3.5-4.5 m. tall, stout, with 18 to 24 strong
lateral branches with large umbels of yellow flowers in upper half of shaft; flowers 5.5-6
cm. long; ovary about 3 cm. long; tube 1-1.2 cm. deep, openly conical; tepals 15-18 mm.
long, 5 mm. wide; fllaments 5.5-6 cm. long, inserted near upper edge of tube; capsules
3.5-4 cm. long, about 2 cm. thick, oblong or pyriform, little-stipitate, beaked. Slopes of
the Guadalupe Mts. in Trans-Pecos Tex., summer; from cen. Ariz. n. of the Gila River,
e. to w. Tex. and n. Chih.

10. Agave neomexicana Woot. & Standl. NEW MEXICO AGAVE. Small rather open
sometimes depressed closely suckering light-green to glaucous rosettes, 2.5-4 dm. tall, 3-7 
drn. broad; leaves 1.8-3 dm. long, 5-8 cm. wide, lanceolate to triangular, short- or long-
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acuminate, thick, rigid, concave above, smooth, the margin repand with larger teeth 
above the midblade 3-8 mm. long, merely curved; terminal spine 1.5- 5 cm. long, slender, 
grooved or Battened above, brown to gray; panicle 2.5-3.5 rn. tall, with 9 to 14 ascending 
lateral branches in upper third of shaft, many-Bowered; Bowers reddish in bud, 5-6 cm. 
long when open; ovary 3-3.5 cm. long, light-green; tube broadly funnelform, 8-12 mm. 
deep; tepals 1.4-2 cm. long, 5 mm. wide, thin, yellow to orange; filaments 3 5-40 mm. 
long, inserted 6-10 mm. above bottom of tube; anthers 2-2.3 cm. long, light-orange; 
capsules light-brown, 2.5-3.5 cm. long, 1.5-2 cm. thick. In mts. of w. Tex. and s.e. N.M., 
June-July. 

9. POLIANTHES L.36 AMERICAN Ar..oE 

Glabrous perennial with a thick fibrous-rooted crown and usually somewhat bulbous; 
leaves soft, thick-herbaceous, somewhat fleshy, their margins entire to scabrous or 
minutely toothed, clustered at the base of the many-Bowered scape; Bowers in spikelike 
racemes; perianth tubular-funnelform, persistent, 6-parted, the narrow divisions nearly 
equal; stamens 6; anthers linear, versatile; capsule coriaceous, 3-celled, with numerous 
flattened seeds. 

About a dozen species in southwestern United States, Mexico and the West Indies. 
1. Filaments very short or absent, the anthers slightly or not exserted .......•....... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. P. Runyonii. 
1. Filaments moderately to very long, the anthers well-exserted ( 2)
2 ( 1). Perianth lobes 3-8 mm. long; in north-central and eastern Texas ( 3)
2. Perianth lobes 10-1 5 mm. long; in south-central and far south Texas { 4)
3{2). Perianth (including ovary) 20-23 mm. long; anthers 8-10 ��· !ong ......... . 

. . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. P. virgin tea. 
3. Perianth ( including ovary) 26-3 5 mm. long; anthers 13-1 5 mm. long ............ . 

. . . . . . . . • . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 3. P. lata. 

4(2). Filaments exserted to less than twice the length of the perianth lobes; capsule 
distinctly stipitate ............................ .4. P. maculosa. 

4. Filaments exserted to 3 to 6 times the length of the perianth lobes; capsule essen-
tially sessile .................................. 5. P. variegata. 

1. Polianthes Runyonii Shinners. RuNYoN's HUACO. Stems bulbous, crowning a short
thick rootstock; roots tl1ickened, Beshy, in clusters; basal leaves 5 to 7, linear, elongate, 
spreading, serrulate, 1-2 dm. long, spotted; stem leaves 2 or 3, small, bractlike; Bowering 
stem slender, erect, greenish-purple, 3-10 dm. long, simple, terminated by a very open 
spike; Bowers relatively few, solitary in the axils of small bracts; perianth slender, salver
form, greenish-white at first, brick-red in age, the tube about 3 5  mm. long, the segments 
oblong and spreading; stamens 6; antl1ers sessile, inserted at the top of the tube, exserted; 
fruit small, nearly globular, about 3 5  mm. in diameter; seeds black, Battened. Runyonia 
longiflora Rose. Open areas in the Rio Grande Valley, summer; endemic. 

Polianthes tuberosa L. {"nardo"), a species closely allied to P. Runyonii, is often 
cultivated in Texas. It is distinguished from P. Runyonii by its entire, smooth leaf margins 
and white periantl1. 

2. Polianthes virginica (L.) Shinners. FALSE ALOE, RATILESNAKE-MASTER. Leaves all
from the base, about 10, at first erect tl1en spreading, nearly flat, lanceolate to somewhat 
oblong-spatulate, about 2 dm. long and 3 cm. wide above the middle, gradually tapered 
to the narrow base, at apex tapered rather abruptly into a slender acumination with a 
weak point, green but somewhat mealy, not at all spotted to somewhat spotted or 
mottled, the margins slightly serrulate; scape 7-8 dm. high or more, about 7-bracteate, 
glaucous; spike about 6 dm. long and 30-flowered; Bowers solitary and distant, the lower 
ones on pedicels 6-8 mm. long, the upper ones short-pedicelled; ovary 1 4  mm. long, 
somewhat constricted above; perianth greenish, less than 2 5  mm. long; perianth segments 
about 8 mm. long, erect, the margins involute, hairy at tip; stamens shortly exserted; 
filaments dark-purple, inserted near base of the tube; anthers whitish, spotted with brown; 
style shorter than the stamens; capsule globose, 1.4-2 cm. in diameter. Agave virginica L., 

88 Adapted from Lloyd H. Shinners in Sida 2( 4): 333-338. 1966. 
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Manfreda virgi11ica ( L.) Salish. In pine and mixf'd forests, open woods and gravelly 
slopes and old fields in e. Tex., June-Aug.; from Fla. to Tex., n. to Va., W.Va., 0., Ind., 
Ill. and Mo. 

Those plants with spotted or mottled leaves that occur with plants with green leaves 
arc designated as f. ti grin a ( Engelm.) Shinners. 

3. Polianthes lata (Shinners) Shinners. Plant from a pithy corm 2-3.5 cm. long and
1-2 cm. thick, with numerous thick fleshy-fibrous roots from the lower part; leaves 4 to
10, bluish-gray-green, herbaceous, fleshy, mostly basal, elJiptic to broadly lanceolate,
10-18 cm. long, 3-7 cm. wide, short-acuminate, glabrous, spinulose-serrulate, rather
stiffiy ascending, deeply concave, of nearly uniform thickness; leafy bracts of scape
narrowly ovate-lanceolate to triangular-lanceolate, clasping by a very asymmetrical base,
those at base of inflorescence to 18 mm. long; scape 6-10 dm. high, erect, glabrous,
rather stout; raceme spikelike, the spicy-scented flowers rather crowded on upper fourth;
pedicels shorter than their subtending bracts; perianth ( including the ovary) 26-35 mm.
long, yellowish, strongly flecked or suffused with red-brown upward, the tip wholly red
brown, the lanceolate lobes 5-7 mm. long and 2.5-3 mm. wide at base; filaments strongly
clavate, flattened, ultimately exserted 15-25 mm. beyond the perianth, attached about
5 mm. above base of tube; anthers linear, 13-15 mm. long, deciduous from the persistent
filaments; immature capsule oblong- to ovoid-globose, glabrous, about 15 mm. long
( exclusive of the abrupt necklike base about 2 mm. long), crowned by the persistent
perianth. Agave lata Shinners. In oak woods and prairies in n.-cen. Tex., June-July; also
Okla.

4. Polianthes maculosa (Hook.) Shinners. Basal leaves 6 to 10, narrowly lanceolate,
recurved, blotched with brown or sometimes green, the margins serrulate; scape 3-6 dm. 
high or more, with about 6 small bracts, purplish; flowers as many as 25, nearly sessile, 
almost 5 cm. long ( including the ovary); tube narrowly funnel-shaped, a little longer 
than the purplish or greenish-white somewhat spreading lobes; filaments a little shorter 
than the perianth lobes; anther cells exserted, brownish; stigmas 3-lobed; capsule globose
oval to globose-subquadrate, 20-25 mm. long, slightly pointed. Agave maculosa Hook., 
Manfreda maculosa (Hook.) Rose. In thickets in sandy-clayey soils in s.-cen. Tex., Apr.
July; endemic. 

5. Polianthes vnriegata (Jacobi) Shinners. HuAco, TEXAS TUBEROSE. Basal leaves few,
3-4 dm. long, 25-50 mm. wide, mainly lanceolate, deeply channeled, finely toothed,
spotted; scape 9-12 dm. high, loosely flowered; perianth greenish-brown, glaucous with
out, the tube broadly funnel-shaped, 8-10 mm. long, tl1e oblong lobes about 12 mm. long;
stamens about 5 cm. long, inserted near top of tube; ovary ( including slender beak) 4
mm. long; capsule oblong-ellipsoid, cuspidate, 15-22 mm. long. Agave variegata (Jacobi)
Rose, Manfreda variegata (Jacobi) Rose. On prairies and chaparral-covered hills in the
Rio Grande Valley and Plains, May-July; al�o adj. Mex.

FAM. 40. DIOSCOREACEAE R. BR. YAM FAMILY 

Herbaceous or woody twining vines, from slender or thickened rhizomes or tubers, 
with whorled to opposite or alternate mostly cordate net-veined petioled leaves and 
axillary panicles, racemes or spikes of minute flowers; flowers regular, perfect or uni
sexual; perianth 6-parted with the sepals and petals similar; stamens 6 or 3, with short 
filaments and ovoid to globose anthers whose sacs often become divergent; ovary inferior, 
3-celled; ovules 1 or 2 in each cell; styles 3, simple or with each branched; fruit a
3-angled or -winged capsule or berry.

Comprising about 750 species in 5 genera, mostly tropical and warm temperate.

I. DIOSCOREA L. YAM: 

Plants dioecious; aerial stems slender or stoutish and more or less twining; flowers very 
small, unisexual, in axillary panicles or racemes; capsule loculicidally 3-valved by splitting 
through the winged angles; seeds flat, with a membranaceous wing. 

About 600 species, mostly tropical and subtropical. The large storage roots of D. alata L. 
provide one of the chief foods in tropical regions, and those of some Mexican species are 
the source of the drug cortisone. 



Dioscoreaceae (Yam Family)-Iridaceae (Iris Family) 425 

1. Leaves of one or more lower nodes in whorls of 4 to 7; petioles rarely less than 7 cm.
long, usually densely pubescent at base and at juncture with leaf blade ....... . 
. . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. D. quater11ata. 

1. Leaves of lower nodes at most opposite or with 3 approximate; petioles rarely more
than 6 cm. long, glabrous ...................... 2. D. villosa. 

1. Dioscorea quaternata (Walt.) J. F. Gmel. Aerial stems to 3 m. long or more,
usually erect below and leaning or twining above, from a somewhat irregularly con
torted more or less branched rhizome that is 10-15 mm. thick; leaves in whorls of 4 to 7 
at one or more of lower nodes, becoming opposite or alternate above; mature petioles 
rarely less than 7 cm. long, typically pubescent at base and at juncture with leaf blade; 
capsules 2.5-3 cm. long; seeds 18 mm. broad. Moist rich woods in n.e. Tex., Apr.-June; 
from n.e. Pa., s. to n.w. Fla., w. to IlJ., Mo., Okla. and n.e. Tex. 

2. Dioscorea villosa L. Aerial stems to 5 m. long, twining, from a rather straight
slender rhizome that is 5-10 mm. thick; leaves aJl alternate or with only the lower 
opposite or approximate; mature petioles rarely more than 6 cm. long, typically glabrous; 
cap:;ules 12-25 mm. long; seeds to 12 mm. broad. D. paniculata Michx. Low moist woods 
and thickets of e. Tex., Apr.-June; from s. N.E. to Minn., s. to s.e. Va., 0., Tenn., Ark. 
and e. Tex. 

FAM. 41. IRIDACEAE Juss. Irus FAMILY 

Perennial or annual mostly caulescent herbs with short or long rootstocks; leaves 
cquitant, mostly elongate; flowers pedect, mostly regular, arising from spathelike bracts; 
perianth compo�ed of an outer and inner series of 3 segments each; stamens 3, the fila
ments partially adnate to the perianth; carpels 3, united; ovary inferior; styles entire or 
variously divided, sometin1es petal-like; ovules few to many; fruit a loculicidal 3-valved 
capsule. 

About 1,000 species in nearly 60 genera of wide geographic distribution. 
I. Rootstock neitl1er a bulb nor a conn ( 2)
1. Rootstock a bulb or c01m ( 4)

2 ( 1). Roots clustered at base of plant, fibrous or tuberous-thickened; plants delicate,
mostly less than 4 dm. high; leaves grasslike; perianth tube absent ............ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I. Sisyrinchiu,n, p. 425. 

2. Rootstock a rhizome; plants coarse, usually more than 4 dm. high; leaves broad;
perianth tube present ( 3) 

3(2). Style branches expanded and petal-like, concealing the stamens; perianth usually 
bluish, reddish or yellow, not noticeably spotted, the tube well-developed ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. Iris, p. 428. 

3. Style branches neither expanded nor petal-like, the stamens clearly visible; perianth
orange-color witl1 conspicuous crimson or purple spots, the tube much-abbreviated 
............................................. 3. Belamcanda, p. 430. 

4( 1). Style arms only briefly bifid at the apex; capsule narrowly cylindric, about 1 cm. 
long ........................................ 4. Alophia, p. 430. 

4. Style arms deeply divided ( 5)

5 ( 4). All perianth segments subequal; capsule commonly obovoid, usually less than
1 cm. long; style divided to near base ............ 5. Nemastylis, p. 431. 

5. Inner perianth segments markedly larger than the outer ones, spreading; capsule
ellipsoid; style forming a tube about 5 mm. long before dividing ............ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. Eustylis, p. 432. 

I. SISYRINCHIUM L.3; BLUE-EYED CRASS 

Annual or perennial herbs; roots fibrous to tuberlike; leaves grasslike; flowers single or 
in small clusters; perianth regular; tepals similar, often alternating wide and narrow; 
stamens united into a column or free to the base. 

11 Contributed by Royce L. Oliver. 
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About 125 species in the Western Hemisphere. In addition to the following species, 
Sisyrinchium occidentale Bickn. has been reported from west Texas but the status of 
this plant has yet to be clarified. 
1. Plants annual; flowers variously colored, not blue ( 2)
1. Plants perennial; flowers blue to blue-purple, white in blue population or white,

with simple stems or sessile spathes ( 4) 
2( I). Ovaries and capsules 1.5 times as long as broad . . . 1. S. minus. 
2. Ovaries and capsules subglobose to broadly oblong ( 3) ' 

3(2). Flowers variously colored, not yellow; tepals 9-16 mm. long; capsules 3-4.2 mm. 
wide . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . 2. S. rosulatum. 

3. Flowers yellow with red-brown eye ring; tepals 5-10 mm. long; capsules 2.7-3.5 mm.
wide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. S. exile. 

4(1). Stems without leafy bracts ( 5) 
4. Stems with leafy bracts ( 9)
5( 4). Spathes dry and brown, often tinged violet . . . . . . . 4. S. sagittiferum. 
5. Spathes dark-green to yellow-green, sometimes purple at nodes ( 6)
6 ( 5). Floral bracts about the same length ............. 11. S. biforme. 
6. Outer floral bract much longer than the inner ( 7)
7 ( 6). Outer floral bract connected for 4-7 mm. at base ( 8)
7. Outer floral bract connected for 3 mm. or less at base .. 6. S. campestre.
8 ( 7). Plants of central and south Texas, drying olive-green ........... ........... . 

. . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12. S. dimorphum. 
8. Plants of north Texas, drying light-green . . . . . . . . . . . . 5. S. montanum. 
9 ( 4). Spathes peduncled 4 mm. or less from a leafy bract or sessile and peduncled on 

the same plant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. S. albidum. 
9. Spathes peduncled more than 4 mm. from a leafy bract ( 10)

10( 9). Stems broadly winged with each wing as broad as the stem and at least 1 mm. 
wide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. S. angwtifolium. 

10. Stems not broadly winged ( 11)
11 ( 10). Plants very erect; stems 5 to 7 times as long as the peduncles .............•. 

. . . . . . . . • . . . . . • • • . . . • . . . . . • . • . . . . . . • • • • • • . . • • 9. S. atlanticum. 
11. Plants spreading to erect; stems shorter to 3 times as long as the peduncles ( 12)

12( 11 ). Spathes dry and brown, usually tinged violet ..... 4. S. sagittiferum, 
12. Spathes green, sometimes purple at nodes ( 13 )

13 ( 12). Pedicels 6-11 mm. longer than the spathes; capsules upright; plants erect; stems
few or solitary ................................ 10. S. demissum. 

13. Pedicel,; shorter, to 4-5 ( -10) mm. longer than the spathes; capsules spreading to
pendent; plants spreading to erect; stems often numerous ( 14) 

14(13). Pedicels shorter than the spathes; stems (1.5 to) 2 to 6 times as long as the 
more robust leafy bracts, usually with and without leafy bracts on the same plant 
(15) 

14. Pedicels usually longer than the spathes; stems shorter, to 1.5 times longer than the
more robust leafy bracts, always with leafy bracts ( 16) 

15(14). Mature capsules broadly oblong, 5-7 mm. high; tepals 7-13 mm. long; wings 
and stems drying about the same color ............ 11. S. biforme. 

lt Capsules globose to subglobose, 4-5 mm. high; tepals 5-8 mm. long; wings drying 
dark, the stems light ........................... 12. S. dimorphum. 

J6(14). Ovaries usually glabrous; plants drying medium- to olive-green; in central 
Texas ....................................... 13. S. pruinosum. 

16. Ovaries minutely pubescent; plants usually drying light-green to glaucous; in east or
west Texas (17) 
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17(16). Narrower tepals 1.3 to 3.3 times longer than broad; bracts 6 to 12.5 times longer 
than broad; leaves 2-4 mm. wide; plants of central and west Texas •.•...... ..• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14. S. ensigerum. 

17. Narrower tepals (2.5 to) 3 to 5 times longer than broad; outer bracts 7.5 to 18 times
longer than broad; leaves 1-2 mm. wide; plants of east Texas . . . . . ...... ... .. . 
• . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15. S. Langloisil. 

I. Sisyrinchium minus Engelm. & Gray. Plants prostrate to erect, 4-22 cm. tall, often
forming rosettes; stems with 1 or 2 leafy nodes and a leafy bract; spathes often broad and 
foliaceous; outer floral bract 5-10 mm. longer than inner; pedicels usually shorter than 
Horal bracts; flowers usually lavender-pink to purple-rose, occasionally white, rarely 
yellow; capsule 4-5 mm. high, recurving to pendent. S. Thurowii Coult. & Fish. In sandy 
or silty soil in s. Coastal Plains to cen. Tex., Mar .-May; also La., introd. elsewhere. 

2. Sisyrinchium rosulatum Bickn. Plants usually erect, 13-36 cm. tall; leaves 2-4 mm.
wide, one fourth to one half the height of plant; Bowers vary from white to lavender-rose, 
with rose-purple eye ring; filaments free about 0.5 mm.; base of stamina} column um
shaped. S. laxum of auth. Weedy along roadsides and old fields from Gulf Coast to s.e. 
Tex., Apr.-May; Fla. to Tex., n. to N.C., Ark.; nat. of S.A. 

Hybridizes with S. exile giving Bower colors of mauve, scarlet or yellow, with or 
without variously colored eye ring and stripes along veins. 

3. Sisyrinchium exile Bickn. Plants 5-19 cm. tall, usually erect; stems sometimes simple;
leaves 0.5-3 mm. wide; filaments free about 0.5 mm.; stamina! column urn-shaped at 
base. S. Brownii Small, S. micranthum of auth. Sandy roadsides and old fields from Gull 
Coast to s.e. Tex., Apr.-May; Fla. to Tex.; nat. to S.A. 

Hybridizes with S. rosulatum. 
4. Sisyrinchium sagittiferum Bickn. Plants 1-3 dm. tall; fibrillose fibers at base; leaves

erect, one half to three fourths height of plant; floral bracts equal or outer to 3 cm. 
longer than inner; Bowers blue-purple; capsules 3-4 mm. high, on spreading pedicels. 
S. texanum Bickn. (hybrid form). In low wet areas in e. Tex., occurs mostly in hybrid
form n. of Gulf Coast, Mar.-Apr.; also La.

Hybridizes with S. Langloisii and with S. pruinosum giving plants with branched 
stems; and with S. albidum giving albidum-like plants with chartaceous bracts. 

5. Sisyrinchium montanum Greene. Plants 20-35 cm. tall; leaves 2-3 mm. wide and
one third to as tall as the plant; flowers blue; tepals 8-10 mm. long; capsules 6-7 mm. 
high. River bottoms in e. Panhandle of Tex., Apr.-June; Nfid. to n. B.C., s. to Que., s. 
Ont., N.Y., n. Ind., n. Ill., Neb. and Tex. 

6. Sisyrinchium campestre Bickn. Plants 15-28 cm. tall; stems narrow, broadly winged;
leaves about same width as the scapes and one half to three fourths the height of plant; 
outer floral bract about twice as long as the inner; flowers white to light-blue; capsules 
3-4 mm. high, on spreading pedicels. Prairies in n.e. Tex., Apr.-May; Wisc. to Man., s.
to Tex. and La.

Hybridizes occasionally with S. pruinosum. 
7. Sisyrinchium albidum Raf. Plants 23-40 cm. tall; usually with heavy fibers at base;

stems narrow, broadly winged; leafy bract 3.5-13 mm. long; spathes 1 to 4, sessile or 
with peduncles to 4 mm. long; Bowers white to light-blue. In open woods and exposed 
areas of e. Tex., Mar.-Apr.; Ala. to Tex., n. to N.C., s. Ont., s. Mich., s. Wisc. and Mo. 

Hybridizes with S. Langloisii to produce very elongated leafy bracts and peduncles 
5-10 mm. long; and with S. sagittiferum to produce brown chartaceous bracts. Most
plants in Texas are atypical for the species.

8. Sisyrinchium angustifolium Mill. Plants 15-30 cm. tall, erect to slightly spreading,
branched or simple and branched on same plant, drying olive-green, darkening with age; 
basal leaves erect, one fourth to three fourths as high as the plant; peduncles 1 to 3, 1-5 
mm. longer than the subtending leafy bract; outer floral bract longer than inner; flowers
blue to blue-violet, rarely white; capsules 4-5.5 mm. high, on erect or recurving pedicels.
S. bermudianum of auth., S. graminoides Bickn., S. gramineum Curt. Differs somewhat
from plants of e. U.S. In low wet areas in e. Tex., Apr.-May; Fla. to Tex., n. to s.e. Nfld.,
s. Que., s. Ont., 0., Ind., Ill., Mo. and e. Kan.

9, Sisyrinchium atlanticum Bickn. Plants erect from coarse roots, 23-57 cm. tall,
drying light-green; fibers present or absent at base; stems 17-43 cm. long; peduncles 3-7 
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cm._ long; flowers blue, occasionally white; tepals 8-11 mm. long; capsules 4-5 mm. high,
drying dark. In wet areas of s.e. comer of Tex., Apr.-May; Fla. to Tex., n. to n. N.S., 
N.Y., n. 0., s. Mich. and Ark.

10. Sisyrinchium demissum Greene. Plants 22-72 cm. tall, drying light -green; stems
erect, 1 -3 mm. wide , the wings about one half the width of stems; leaves 2-3 mm. wide, 
less than one half the height of plant; peduncles to 17 cm. long; tepals blue , 1 cm. long; 
capsules 6-7 mm. high. S. longipedunculatum Bickn. Along streams in Guadalupe Mts. 
of Tex., June-Aug.; from Tex. to Calif., n. to Ore., Colo.; also n. Mex. 

11. Sisyrinchium biforme Bickn. Plants erect, 14 -38 cm. taJl; roots coarse; stems very
narrowly winged; leaves 1 -3 mm. wide; capsules 6-7 mm. high. In sandy soil of beaches 
and offshore islands of Tex., Dec.-June; also La.?; Mex. 

12. Sisyrinchium dimorphum R. Oliv. Plants 9-32 cm. tall, drying olive-green; roots
coarse; stems with or without leafy bracts, the wings less than one half the width of 
stem; leaves one half to three fourths the height of plant; flowers blue , sometimes white; 
tepals 5-9 mm. long, 1.5-3 mm. wide; capsules about 5 mm. high. Along streams in 
Edwards Plateau and Trans -Pecos , Apr.-July; also n. Mex, 

13. Sisyrinchium pruinosum Bickn. Plants 9-30 cm. tall, spreading to erect; stems
usua1ly numerous; leaves 1-3 mm. wide; flowers violet-purple to purple-blue, rarely white; 
capsules 4-6 mm. high. S. amoenum Bickn., S. Brayi Bickn., S. Bushii Bickn., S. colubri
ferum Bickn., S. Helleri Bickn. , S. varians Bickn. Clay and sandy clay on roadsides and 
open areas in prairies and oak belts to Coastal Prairies of Tex., Apr.-May; also Okla. 
and Ark. 

Hybridizes with S. ensigerom, S. Langloisii and S. sagittifemm where their ranges 
overlap. 

14. Sisyrinchium ensigerum Bickn. Plants 15-47 cm. tall, usually erect; stems few to
numerous; flowers purple-blue ; capsules 4 -7 mm. high. Clay, limestone or sandy soil in 
Grand Prairie, Edwards Plateau and s. Texas plains westw., Apr.-May; also Okla. and 
n. Mex.

Hybridizes with S. proinosum, and shows similarities to the Mexican species S. scalJl'Um
Schlecht. & Cham. in the Trans -Pecos. 

15. Sisyrinchium Langloisii Greene. Plants 9-35 cm. tal1, mostly erect; stems usually
numerous; leaves narrow; flowers light violet-blue to purple -blue; capsules 3.5-4.5 mm. 
high. S. Canbyi Bickn., S. -flaccidttm Bickn., S. furcatum Bickn. Roadsides and open 
areas of e. Oak Belt and Pine Belt of Tex., Apr.-May; also La., Miss. and Ark. 

Hybridizes with S. pruinosum, S. albidum and S. sagittiferum where their ranges 
overlap. 

2. IRIS L. lrus. FLEUR-DE-LIS 

Perennials from a creeping more or less tuberous rhizome; leaves ensiform or lanceolate, 
commonly grasslike; flowers large and showy, mostly purplish or bluish ( in ours); tube 
of the perianth commonly extended beyond the ovary; stamens distinct, the linear or 
oblong anthers sheltered under the over -arching petal-like branches of the style that bear 
the stigma in the form of a thin lip or plate under the apex; most of the style connate 
with the perianth segments to form a tube; capsule 3 - or 6-angled, usually coriaceous; 
seeds depressed-flattened or plump, usually in 2 rows in each cell. 

More than 200 species in the Northern Hemisphere , most frequent in Asia. Cultivated 
Iris tend to maintain themselves about abandoned farms and homesteads, the most com
mon of these are I. pallida Lam., I. tingitana Boi�s. & Reut. and I. xiphium L. 

1. Flowers bright - to golden -yellow throughout or dark-red to reddish-brown ( 2)
1. Flowers in shades of blue to purplish -blue or rarely whitish ( 3)
2( I). Flowers bright- to golden-yellow throughout; tepals entire at apex; capsule

3-angled; introduced species ....... ..... ........ 1. I. Pseudacorus. 
2. Flowers dark-red to reddish- or coppery-brown; tepals notched at apex; capsule

6-angled; native species ............ ............ 2. I. fulva.
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3( 1). Leafy bract subtending spathes less than or slightly longer than the spathes, or 
absent; ovary and capsule 3-angled .... ........... 3. I. virginica. 

3. Leafy bract subtending spathes usually more than twice as long as the spathes;
ovary and capsule 6-angled ( 4) 

4 ( 3). Largest leaves mostly about 15 mm. wide, essentially erect; inner 3 perianth 
segments usually notched at apex ... ..... ... .... 4. I. hexagona var. 

fiexica:llis. 
4. Largest leaves more than 20 mm. wide, arcuate-spreading; inner 3 perianth segments

rounded to subacute at apex .................... 5. I. brevicaulis. 

1. Iris Pseudacorus L. YELLOW-FLAG. Rhizome stout and extensively spreading;
leaves erect, somewhat arched and nodding at tip, linear-attenuate, about 2 cm. wide, 
fmming clumps to about 1 m. tall; flowering stalk stout, erect, about as tall as clump 
of leaves, with 1 or 2 short leafy bracts; flowers 1 or 2 together at apex of flower stallc, 
also often in the axil of the upper leaf; involucral bracts 2, shorter than flower; the 3 
outer perianth segments 5-8 cm. long and arching, clear-yellow or sometimes with flecks 
0£ brown at base and on claw, with suborbicular to ovate blade and a broad claw with 
involute edges; the 3 inner perianth segments yellow, linear to linear-pandurate, obtuse, 
to about 25 mm. long; capsule cylindric-prismatic to ellipsoid, 5-8 cm. long, bright-green, 
often lustrous, turgid, bluntly 3-angled; seeds suborbicular or somewhat angular from 
pressure, corky, about 7 mm. in diameter. Usually standing in 1 to 3 feet of water in 
ponds, in open woods, rare in s.e. Tex. (known only from Hardin Co.), Apr.-May; introd. 
from Euras. and Afr., rather aggressive as an escape from cult. 

2. Iris fulva Ker. RED-FLAG. Rhizome rather stout, widely spreading, with scars or
fibers of decayed leaves; leaves erect, linear-attenuate, to about 9 dm. long; flower stalk 
rather slender, erect, slightly zigzag, often overtopping the leaves; flowers 1 or 2 at 
summit of flower stalk, often also in axils of 1 or 2 upper stem leaves; involucral bract, 2, 
the longer attenuate one exceeding the flower; the 3 outer periantl1 segments red to 
copper-colored, spreading-arching, 45-55 mm. long, with oval to obovate-oval apically 
notched blade and a short paler claw; the 3 inner perianth segments red to copper
colored, narrowly obovate to elliptic-obovate, cuneate at base and notched at apex, about 
two thirds as long as outer perianth segments; capsule ellipsoid to oval, 45-55 mm. long, 
green, not beaked but sometimes constricted near apex, 6-angled, rather thick-walled; 
seeds orbicular to semiorbicular, about 7 mm. in diameter. In marshes and wet meadows, 
ditches and on stream banks, reported from e. Tex. but no specimen seen, spring; Ga� 
to e. Tex. (? ), Mo. and Ky. 

3. Iris virginica L. SOUTHERN BLUE-FLAG. Rhizome stout; leaves rather flaccid; basal
leaves buff or pale-brown at base, soon arched-recurving or falling to ground; flowering 
stem weak, to 1 m. high, simple or somewhat branched in the inflorescence, soon low
arching and maturing fruit on the ground or in water; spathe bracts firm, usually 
subherbaceous, to 14 cm. long; the 3 outer perianth segments with obovate to oval
obovate blade 3-4 cm. wide, with prominent yellow midrib expanding to a broad bright
yellow pubescent patch at base ( the elongate hairs as long as thickness of blade); the 
3 inner perianth segments obovate to obovate-spatulate, two thirds to four fifths as large 
as sepals; capsule ovoid to ellipsoid or thick-cylindric, 3-11 cm. long, 13-25 mm. thick, 
3-angled, often asymmetrical, brittle-waUed, dull or scarcely lustrous on inner surface,
early disintegrating; seeds rounded to irregularly D-shaped, 3-6 mm. thick at back, 5-8
mm. wide, with an irregularly deep-pitted brittle corky coat. I. caroliniana Wats., I.

versicolor of auth. In marshes, wet savannahs and pinelands, shallow water in ditches
and in soggy meadows in e. Tex., Apr.-June; from Fla. to Tex., n. to e. Va.

Those plants with a branched, not simple, inflorescence and with capsules 7-11 cm. 
long have been segregated as var. Shrevei (Small) Anders. (I. Shrevei Small). 

4. Iris bexagona Walt. var. 8exicaulis (Small) Foster. Rhizome rather stout; leaves
erect, mostly 3 to 5 together, pale-green and more or less glaucous, linear-attenuate, 
mostly 1-2 cm. wide; flower stalk erect, rather stout or slender, shorter than the basal 
leaves, exceptionally leafy, zigzag, glaucescent; flowers paired or 3 together at top 0£ 
stem or sometimes solitary and 1 or 2 together in the axils of the stem leaves; involucral 
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bracts 2, not foliaceous, exceeded by the flowers; perianth tube cylindric-prismatic, 
almost 13 mm. long; the 3 outer perianth segments broadly spatulate, obovate, 5-7 cm. 
long, about 25 mm. wide, spreading or recurved at tip, bright-violet except basal part 
which is yellowish-green; inner 3 perianth segments shorter than the outer ones, narrowly 
spatulate, notched at apex, somewhat spreading, deep-violet, the claw somewhat brownish; 
style branches nearly 5 cm. long, broadly linear, reddish-violet except the paler margins; 
anthers shorter than filaments; capsule ellipsoid to oval or somewhat obovoid, 5-7.5 cm. 
long, 6-angled, somewhat glaucous, the walls thick; seeds brown, corky. Lowlands in s.e. 
Tex., Mar.-May; also La. 

5. Iris brevicaulis Raf. Rhizomes rather slender, 10-25 mm. in diameter; stem zigzag,
loosely ascending to depressed, compressed, 15-53 cm. high; basal leaves lax, 3-6 dm. 
long or more, 15-35 mm. wide; spathes terminal and subsessile or short-peduncled from 
nll but lowest axils, subtended by broad and very prolonged leafy bracts 2-6 dm. long or 
more; spathe bracts subequal, to 5 cm. long, the outer pair green, the inner pair scarious
margined; flower deep-blue or blue-purple; ovary prominently 6-angled; the 3 outer 
perianth segments 7-9.5 cm. long, 2.5-3 cm. wide, the ovate blade slightly longer than 
the greenish-yellow dark-striped claw, the latter with a yellowish-white summit; the 
3 inner perianth segments oblanceolate, slightly shorter than the sepals; style branches 
greenish, with entire or toothed subquadrate to semiovate crests; capsule 6-angled, ovoid 
to ellipsoid, 3-5 cm. long; seeds irregularly circular, with thick coat. I. foliosa Mack. & 
Bush. Swamps, wet meadows, damp woods, marshes and bottomlands in e. Tex., Apr.
June; from Ala. to Tex., n. to 0., Ind., Ill., Mo. and Kan. 

3. BELAMCANDA ADANs. BLACKBERRY LILY 

Two species, native to eastern Asia. 

I. Belamcanda chinensis ( L.) DC. Perennial herb with horizontal rhizomes and
ensiform leaves; stem 3-6 dm. high; inflorescence cymose-paniculate, widely branched; 
flowers lasting but a day; perianth orange with crimson or purple spots and markings, 
3-5 cm. across, the widely spreading segments nearly equal; filaments distinct, inserted
on the base of the perianth segments; style clavate, 3-cleft; capsule 2.5-3 cm. long, 1-2
cm. in diameter, oblong to pyriform, 3-lobed, its 3 valves recurving sharply at maturity
and soon deciduous to expose the mass of round black fleshy seeds attached to the central
column, t'he whole resembling a large blackberry. Established as an escape in pastures,
along roadsides and in thickets and on hillsides, mostly in e. Tex., Apr.-July; from Ga.
to Tex., Kan. and Conn.; nat. of Asia.

4. ALOPIDA Hmm.

A small American genus. 

1, Alophia Drummondii (Grab.) Foster. Scapose herb with a deep-seated brown
coated bulb; bulb ovoid to subglobose, when mature about 2 cm. long and 25 mm. in 
diameter; leaves with sheathing bases and plicate, narrowly linear, to about 3 dm. long; 
scape to about 3 dm. high, erect, more or less sheathed by the leaf bases, slender, usually 
simple, supporting 1 or 2 erect flowers from a spathe; perianth about 5 cm. across; 
hypanthium tube very short or wanting; the 3 outer perianth segments crestless, cuneate
obovate to cuneate, spreading, broadly acute, pale- or dark-lavender, with a violet halo 
outlining the white base that is violet-spotted or the whole segment may be white in 
albino forms; the 3 inner perianth segments very much smaller than the outer ones, 
sho:·t-acuminate, the upper part violet, the blackish-violet lower part more or less 
channeled and sometimes with white spots near the base; anthers narrow, lying against 
the style branches; style branches ascending, each tipped with 2 subulate stigmas that 
are toothed at the apex; capsule erect, thin-walled, cylindric to somewhat narrowly 
clavate, 25 mm. long or less, stramineous in age. Herbertia Drummondii (Grab.) Small, 
H. caerulea ( Herb. ) Herb. In clayey or sandy soils mostly in grasslands and prairies in
s. Tex., Mar.-May; endemic.
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5. NEMASTYLIS NUTT. 38 SHELL-FLOWER 

Herbaceous perennials with an ovoid to subglobose bulb; leaves linear to lance
attenuate or lance-ensiform. often plicately nerved; stems simple or branched; spathes 
herbaceous, 1- to several-flowered; flowers erect or somewhat nutant, rotate, regular, 
fugacious, the segments very briefly united at the base, equal or subequal; stamens 
inserted on the segments at the base; filaments free to more or less united; anthers longer 
than the filaments, with a narrow connective, coiling downward from the apex with 
maturity; style equal to or usually shorter than the style arms, the 3 style arms bifid 
almost to the base and opposite the stamens; ovary small, oblong-ellipsoid to subclavate 
or subturbinate; stigmas apical, subcapitate to tufted or sometimes 2-parted; capsule 
more or less oblong-ellipsoid to obovoid, opening by 6 deltoid teeth at the apex; seeds 
yellow- or dark-brown, irregularly closely pitted, angular, about 2 mm. long. 

A small genus that is confined to the New World. 
I. Cauline leaves well-developed, 5-11 mm. wide; filaments free or only slightly connate

at the base ....•.............................. 1. N. geminiflora. 
1. Cauline leaves reduced or (if developed) narrow, 1-4 mm. wide; filaments wholly or

partially united ( 2) 
2( 1 ). Filaments united in a column; in east Texas ...... 2. N. Nuttallii.

2. Filaments united for 3-4 mm. ( over half their length ); in Trans-Pecos Texas ...... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. N. tenuis var. Pringlei. 

I. Nemnstylis geminiffora Nutt. CELESTIAL LILY, PRAIRIE PLEAT-LEAF. Bulb broadly
ovoid to subglobose, 20-25 mm. high, the brittle membranous brown tunics prolonged 
upward into a co1lar around the base of the stem and leaves; basal leaves 2 or 3, 2-4 dm. 
long or longer, 3-6 mm. wide, glabrous, plicate, lance-linear or narrowly linear-ensiform; 
cauline leaves 2 or 3, 15-35 cm. long, 5-11 mm. wide, at least one of them usually much
exceeding the inflorescence, the upper one somewhat reduced; stem 12-46 cm. high, 
glabrous, terete, sometimes branched near the base, usually several-branched above the 
middle; spathes herbaceous, unequal, the outer 20-42 mm. long, the inner 35-47 mm. 
long. 1- or 2-flowered, the filiform pedicels glabrous and not well-exserted at anthesis; 
perianth segments subequa]. to 3 cm. long, 17 mm. wide, ovate-obovate, obtuse to 
acutish, blue (lighter at the base, giving the effect of an "eye"); filaments free or only 
slightly connate at the base, to 2.5 mm. long; anthers to 15 mm. long; ovary ovoid
turbinate, glabrous, to 4 mm. long; style to 3 mm. long; style arms to 5 mm. long; capsule 
15-20 mm. long. well-exserted, oblong-turbinate; seeds angular, brown. N. acuta (Bart.)
Herb .• Calydorea texana (Herb.) Baker. In clayey soils and limestone areas from n.-cen.
Tex., s. through the Edwards Plateau to s.-cen. Tex., Mar.-May; from Tex., n. to Mo.
and Kan.

2. Nemastylis Nuttallii Pick. Bulb ovoid to subglobose, 15-20 mm. high, the tunics
dark-brown to chestnut-brown; basal leaves 2 or 3, the lowest the shortest, 15-40 cm. 
long. 1-3.5 (-5) mm. wide, linear-ensiform, long-acute, glabrous, the wider ones some
what plicate, rarely equaling or exceeding the inflorescence; cauline leaves 2, the lower 
9-23 cm. long, to 4 mm. wide, sometimes exceeding the inflorescence, the upper reduced,
1.5-8 cm. long, rarely with a branch in its axil; stem simple, 2-4 dm. high, very infre
quently I-branched above the middle, terete, glabrous, with the axis terminated by a
1- ( rarely 2-) flowered pair of spathes; spathes closely convolute, equa1ing or somewhat
exceeding the pedicel at anthesis, glabrous, the outer 2-3 cm. long, the inner 3-5 cm.
long; perianth segments subequal, to 2 cm. long, 4-5 mm. wide, ovate to obovate, rather
obtuse or subacute, blue, concolorous ( ?) ; filaments 1-2 mm. long, united in a column;
anthers about 5 mm. long; ovary 4-5 mm. long, glabrous, turbinate to subclavate; style 2
mm. long, usually slightly longer than the stamina] column; style arms 2 mm. long;
capsule more or less oblong-clavate, trigonous, 2 cm. long; seeds dark-red-brown, closely
pitted, angular, to 2 mm. long. N. coelestina of auth. Mostly along streams, probably to
be found in n.e. Tex.; also Ark. and Mo. No specimen has been seen from Texas.

:aa Adapted from R. C. Foster in Contr. Gray Herb. 155: 26-44. 1945. 
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3. Nemastylis tenuis (Herb.) Baker var. Pringlei (\,Vats.) Foster. Bulb ovoid to sub
globose, about 1 5  mm. wide and 20-25 mm. high, the tunics dark-brown; basal leaves 
2 or 3, 6-28 cm. long, 1-2.5 mm. wide, linear, acute, coarsely scabrous on the midrib and 
margins ( especially near the base ); cauline leaf 1, 6-1 5 cm. long, 1-2 (-3 ) mm. wide, 
scabrous like the basal leaves; stem simple or occasionally !-branched, 12-30 cm. high, 
terete, glabrous; spathes unequal, the outer to 25 mm. long, the inner to 4 cm. long, 
glabrous, 1- ( rarely 2- ) flowered, the pedicels shorter than the spathes at anthesis; 
perianth segments subequal, to 3 cm. long but usually about 2 cm., to 9 mm. wide, the 
inner ones slightly shorter and narrower, oblong-ovate to oblanceolate, obtuse, pale-blue; 
filaments 3-4.5 mm. long, united at the base for 2-3 mm.; anthers 8-10 mm. long; style 
usually shorter than the stamina] column; style arms to 3.5 mm. long; capsule oblong
ellipsoid, to 25 mm. long; mature seeds not seen. In open grassy pine woods in mts. of 
the Trans-Peco�, May-July; from Tex. to Ariz., s. to Guat. 

6. EUSTYLIS ENGELM. & GRAY

A small genus mostly in South America. 

1. Eustylis purpurea (Herb.) Engelm. & Gray. PURPLE PLEAT-LEAF. Perennial herb
from a shallow-rooted tunicated bulb; bulb ovoid to narrowly or broadly ellipsoid, to 2 
cm. in diameter, coated with chocolate-brown scales; flowering stem wiry, often zigzag,
to 75 cm. high, mo�tly somewhat shorter than the leaves, more or less branched with
convolute attenuate flower spathes terminating the branches; leaves linear-lanceolate,
pleated, sheathing the stem below, acuminate-attenuate at apex, to about 2 cm. wide;
flowers emerging from spathes for several days in succession, fugacious; perianth with the
outer 3 segments somewhat larger than the 3 inner ones and depressed at base to form
a cup in center of blossom; perianth segments velvety-purple to rose-purple or very
rarely whitish, spotted reddish-brown over yellow toward the base; outer perianth
segments obovate, broadly rounded at apex, about 25 mm. long; inner perianth segments
shorter and narrower than the outer ones, longitudinally cupped and crimped near apex;
filamentc; and anthers about equal in length; style forming a tube about 5 mm. long
before dividing into slender recurved arms at apex; capsule ellipsoid, about 2 cm. long;
seeds brown, rugose, about 2 mm. in diameter. Nemastylis purpurea Herb., Tigridia
purpurea (Herb.) Shinners. In sandy soils in open woods and in grassy areas throughout
most of e. and s. Tex., May-Oct.; probably also in Ark., La., Okla. and n.e. Mex.

FAM. 42. CANNACEAE Juss. CANNA FAMILY 

Perennial erect herbs with branched or unbranched stems and large alternate leaves 
with sheathing petioles; flowers perfect, zygomorphic, mostly showy, borne in terminal 
thyrsoid pnnicles; sepals 3, erect, greenish and bractlike; petals 3, more or less united 
to form a tube; stamens more or less adnate to the corolla, with one filament anther
bearing, the otl1ers becoming showy staminodia; ovary inferior, 3 -celled, with the 
placentae parietal; style petaloid, the stigma marginal. 

A solitary genus of about 55 species, mostly in tropical America. 

I. CANNA L. CANNA. INDIAN-SHOT 

Characters of the family. 
I. Flowers red; plant not glaucous; leaves rounded at base ....................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. C. indica. 
L Flowers yellow; leaves tapered at base ( 2) 
2( 1 ). Petals becoming reflexed; tube about 5 cm. long, prominent; plant green; leaves 

oblong-lanceolate ............................. 2. C. flaccida. 
2. Petals remaining erect or strongly ascending: tuhc about 2 cm. long; plant glaucous;

leaves narrowly Janceolate ...................... 3. C. glauca. 
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I. Canna indica L. INDIAN-SHOT, Plant slender, to about 12 elm. tall, the herbage deep
green and glabrous; leaves oblong-elliptic, 2-4 drn. long, to about 2 dm. wide; Bowers 
sma11, usually in pairs, red or reddish, not especially showy; floral bracts i.uborbicular; 
sepals 1-1.5 cm. long, exceeding the perianth tube; corolla lobes 3-3.5 cm. long, much 
longer than the tube; staminodia linear to narrowly spatulate or oblanceolate, flat, about 
5 cm. long; capsule 25-35 mm. long. Commonly cult. and escaped to low grounds along 
the Gulf Coastal Plain from Fla. to Tex., summer-fall; nat. of E.I. 

2. Canna Aaccida Salish. Plant to 75 cm. high, the herbage green throughout; leaves
oblong-lanceolate, to 6 dm. long and 13 cm. wide; raceme simple, loose and few-flowered, 
with very small bracts, erect; flowers yellow, showy, soft or flaccid in texture; sepals 
about 25 mm. long; corolla tube about 5 cm. long; petals yellow, strongly reflexed, nearly 
as long as the tube; upper staminodia 3, rounded, 5-7.5 cm. long, the lip orbicular. About 
lakes and in marshes and swamps along the coast in s. Tex., Apr.-June; from S.C. to 
Fla. and Tex. 

3. Canna glauca L. Plant to 9 dm. high, the herbage green and glaucous; leaves
narrowly lanceolate, to at least 6 dm. long and usually 1 dm. or less wide, tapering both 
to the base and to the long-acuminate apex, typically white hyaline-edged; raceme rather 
loose, erect, simple or forked, little-exceeding the leaves; Horal bracts orbicular; flowers 
clear-yellow, narrow and erect; sepals green, about 12 mm. long; petals 4-5 cm. Jong, 
the lube about 2 cm. Jong; upper staminodia 3, entire, to 75 mm. long and 2 cm. broad; 
lip narrow, emarginate. In marshes and swamps along the coast in s. Tex., Apr.-July; 
from s. Tex. and Mex. s. to S.A. and W.I. 

FAM. 43. MARANTACEAE PETERS. ARROWROOT FAMILY

Herbs with alternate or basal sheathing leaves provided with a joint at the summit of 
the petiole; flowers perfect, typically 3-merous; sepals separate, usual1y green and 
simi1ar or only slightly dissimilar; petals 3, separate or united at base, forming an ir
regular coro11a; stamens of the outer circle reduced to 2 or l, these modified into 
staminodia and often petaloid; stamens of the iner circle 3, 2 staminodes, the third only 
half-staminode and hall-fertile; ovary inferior, 3-celled or by abortion I-celled; ovule 
solitary and erect in each cel1; fruit fleshy or capsular; seeds arillate. 

About 26 genera and 400 species, all tropical except ours. 

1. THALIA L.

Characteristics of the family. About a dozen species found in America and Africa. 

1. Thalia dcalbata Roscoe. POWDERY-THALIA. Erect scapose herbs from strong rhi
zomes, with large basal long-petioled leaves; leaves 3, the blades ovate-lanceolate or 
elliptic-lanceolate and 2-4 dm. Jong; scapes 1-2 dm. tall; inflorescence more or less white
powdery; flowers purplish, in panicled spikes, each surrounded by several coriaceous 
bracts; corolla tube short; staminodia petaloid, somewhat connate, the largest deflexed 
and liplike; ovary I-celled; fruit a capsule. T. barbata Small. In water of ditches, edge 
of ponds and in swamps in e. and s.e. Tex., Oct.-Nov.; from Fla. to Tex., n. to S.C. and 
s.e. Mo.

FA�1. 44. BURMANNIACEAE BL. BURMANNIA F AMIL y 

Small annual or perennial herbs, commonly with grasslike basal leaves and/or alternate 
minute bractlike leaves on the stem, saprophytic or autophytic; flowers solitary or several 
in a terminal cluster or cyme, or racemosely scattered on upper part of stem, perfect, with 
a 6-cleft perianth whose tube adheres to the 1- or 3-celled ovary; stamens 3 or 6, 
attached to the perianth tube about the middle or near its summit; anthers with broad 
connectives; capsule usuaUy irregularly dehiscent, with numerous minute scPds. 

About 17 genera comprising more than 125 species, mostly tropical and subtropical. 
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1. Hypanthium 3-angled or 3-winged; ovary 3-celled; capsule 3-valved from the apex

or irregularly rupturing ........................ 1. Burmannia, p. 434. 
1. Hypanthium terete; ovary I-celled; capsule 3-valved from the base .............. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. Apteria, p. 434. 

I. BURMANNIA L.

Mostly small herbs with linear or scalelike leaves and solitary, capitate, racemose or 
cymose flowers; perianth 3-angled or 3-winged, with the outer 3 lobes much larger than 
the minute or essentially lacking 3 inner lobes; stamens 3, sessile in the throat of perianth; 
ovary 3-celled; capsule crowned by the persistent perianth. 

A genus of nearly 60 species, mainly in the tropics of both hemispheres. 

1. Flowers 1 or several in a raceme; hypanthium broadly 3-winged ................ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. B. biflora. 

1. Flowers several in a terminal cluster; hypanthium merely 3-angled .............. . 
. . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . 2. B. capita ta. 

I. Burmannia biflora L. Stem threadlike, to 15 cm. tall; scalelike stem leaves to 3
mm. long; perianth about 5 mm. long, bright-blue, the lobes narrow; capsule 4-5 mm.
long. In moist woodlands and bogs in e. Tex., Aug.-Oct.; Fla., n. to Va. and w. to Tex.

2. Burmannia capitatn (Walt.) Mart. Stem threadlike, to 2 dm. tall; scalelike stem
leaves to 5 mm. long; perianth about 5 mm. long, whitish or bluish-white, the lobes 
minute to obsolescent; capsule 2-3 mm. long. In moist woodlands and bog areas in e. 
Tex., Aug.-Nov.; Fla., n. to N.C. and w. to Tex. 

2. APTERIA NUTI.

Several species in tropical and warm regions of America. 

1. Apteria aphylla (Nutt.) Barnh. NonDING-NIXIE. Stem slender, threadlike, to 2 dm.
tall, simple or branched; scalelike stem leaves to 3 mm. long; flowers small, nodding, with 
long pedicels; perianth 1-1.5 cm. long, whitish or purple; outer 3 perianth lobes much 
larger than the 3 narrow inner lobes, the lobes 2-3 mm. long; stamens attached deep in 
throat of perianth; filaments with winglike appendages; connective not prolonged beyond 
the anther sacs; capsule 3-4 mm. long. A. setacea Nutt. In decaying leaves of moist woods 
and on edge of bogs in e. Tex., Aug.-Oct.; Fla. and Ga., w. to Tex. 

FAM. 45. ORCHIDACEAE Juss.39 
ORCHID FAMILY 

Perennial herbs of various habits and 'habitats, terrestrial, semiaquatic or epiphytic, 
autophytic or saprophytic, hermaphroditic, produced from a short or elongated or 
(rarely) coraUoid rhizome; roots subterranean or aerial, fibrous, fleshy or tuberous, 
fasciculate or adventitious and scattered on the rhizome or stem; stems terete, much
abbreviated to elongated, slender to very stout, naked, bracteate or leafy; leaves simple, 
radical or cauline or both, persistent, deciduous or fugacious, occasionally altogether 
lacking, varying from sheathing bracts to a broad or narrow lamina; lamina linear to 
broadly elliptic, membranaceous to somewhat fleshy; inflorescence terminal, supported 
by an abbreviated to greatly elongated peduncle , composed of one or more flowers, 
commonly a spike or simple raceme; flowers small and inconspicuous to rather showy, 
zygomorphic, perfect; perianth composed of three outer segments (sepals) and three 
inner segments ( petals ) , the segments free or more or less united, adnate to the 1- or 
3-celled inferior ovary, one petal ( the lip or labellum) usually complex in structure
and differing only slightly or greatly in form, size and coloration from the other segments;
lip often extended to form a spur or nectary; stamens and pistils ( including the filaments
and styles) united to form an organ ( the column) in  the center of the flower; column
various, bearing at or near its summit or laterally 1 or 2 mobile or rigidly attached

l, Cf. D. S. Correll in C. L. Lundell, Flora of Texas III: 151-196. 1944 for a more 
detailed treatment. 
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anthers, producing in front on the ventral surface the somewhat confluent stigmas, with 
one stigma usually modified to form the rostellum; anthers situated behind the rostellum, 
resting in a bed or clinandrium, perfectly or abortively 2-celled, containing a mass of 
pollen or 2 to 8 distinct pollen masses or pollinia; pollen powdery, granular-mealy, waxy 
or cartilaginous; fruit a dry capsule or fleshy pod, commonly ovoid, ellipsoid or cylindrical, 
dehiscing along 1, 2 or 3 longitudinal sutures; seeds numerous, scobicular. 

A cosmopolitan family that attains its highest development in the tropics of both 
hemispheres and is one of the largest families of flowering plants in the world, consisting 
of several hundred genera and 15,000 or more species. It is also considered to be among 
the most advanced families in the l\fonocotyledoneae. The column, formed by the united 
stamens and pistils, is distinctive of the family. 

1. Lip an inflated yellow pouch; fertile anthers 2, borne laterally on the column ..... . 
. . . • . . . • . . . . . . . . . • . . . . . . . . . . • . . . . . . . . . • . . . . • . 1. Cypripedium, p. 436. 

1. Lip simple or complex, sometimes broadly saccate or cymbiform but never pouch-
shaped; fertile anther 1, borne at or near the apex of the column ( 2) 

2(1). Flowers with a distinct saccate or elongated spur (3)
2. Flowers without a conspicuous spur, at most producing a short men tum ( 5)
3 ( 2). Leaves absent at time of flowering; naked scape produced from a corm ....... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14. Tipularia, p. 445. 
3. Leaves or foliaceous bracts present at time of flowering; stem produced from an

abbreviated or elongated rhizome ( 4) 
4( 3). Leaves with a distinct slender petiole; rhizome elongated, repent ............ . 

. . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12. Erythrodes, p. 444. 
4. Leaves with the basal part sheathing the stem, epetiolate; rhizome abbreviated, not 

repent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. Habenaria, p. 436. 
5(2). Plants not green, saprophytic; stem usually yellowish-brown; leaves reduced to 

sheathing scales; rhizomes coralloid ( 6) 
5. Plants green, autophytic; leaves one to many, sometimes absent or inconspicuous at

time of flowering ( in Spiranthes); rhizome not coralloid ( 7) 
6( 5). Lip with 3 to 6 longitudinal ridges or crests on face; perianth about 20 mm. long; 

pollinia 8 ..••.•......•.......•....•....•..... 15. Hexalectris, p. 446. 
6. Lip not ridged or crested, at most with a pair of short lamellae; perianth usually

less than 15 mm. long; pollinia 4 ................ 16. Corallorhiza, p. 447. 
7 ( 5). Lip broadly saccate or cymbiform; leaves rather large ( 8)
7. Lip not saccate; leaves small, often grasslike (9)

8 ( 7). Leaves forming a basal rosette, shining ancl fleshy; lip uppermost in flower ..... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. Ponthieva, p. 441. 

8. Leaves scattered on the stem, plicate; lip lowermost in flower .................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. Epipactis, p. 439. 

9 ( 7 ) . Lip crested or bearded on the face ( 10 ) 
9. Lip not crested or bearded on the face ( 14)

10 ( 9). Leaf linear to linear-lanceolate, grasslike, plicate, sheathing the scape near the
base; column broadly winged at the apex; lip forming the uppermost segment of 
the perianth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. Calopogon, p. 440. 

10. Leaf ovate to ovate-elliptic, fleshy; column not winged, clavate; lip forming the
lowermost segment of the perianth ( 11 )

11( 10). Leaves 5 or 6 in a whorl at summit of stem ...... 6. lsotria, p. 439. 
11. Leaves 1 to several, alternate, not whorled ( 12)
12( 11). Plant weak, ascending; stem leafy; leaves broadly ovate, clasping the stem, less

than 2 cm. long; flowers several . . . . . . . . . . . . . . . . . 5. Triplwra, p. 439. 
12. Plant rigidly erect; leaf solitary or rarely 2, arising near middle of stem, more than

2 cm. long; flowers 1 or rarely 2 ( 13) 
13 ( 12). Lip 25 mm. long or less, bearded on the face . . . . 7. Pogonia, p. 440.

13. Lip more than 30 mm. long, with a central crest . • . . . . 8. Cleistes, p. 440. 
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14(9). Leaves several , basal or caulinc, narrow an<l grasslike or (if broad) basal ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11. Spiranthes, p. 441. 

14. Leaf solitary or 2 oppositely placed on the stem, attached to or spreading near
middle of stem, broad and short ( 15)

15( 14). Stem produced from a small bulbous corm; leaves 1 or 2; lip broad and short, 
obliquely tridentate or acutish at the apex ......... 13. Malaxis, p. 445. 

15. Stem produced from a slender rhizome; leaves always 2, opposite; lip narrow and
elongated, deeply bilobecl . . . . . . . . . . . . . . . . . . . . . . 3. Listera, p. 438. 

I. CYPRIPEDIUM L.

A genus of 100 or more species widespread in boreal, temperate and tropical regions 
of Europe, Asia, Oceania and America. 

1. Cypripedium Calceolus L. var. puhesccns ( Willd.) Correll. YELLOW LAoY's-SLIPPEil.
Terrestrial herbs to 7 dm. high, with fibrous roots rising from a short or elongated rhizome; 
leaves several on the stem, broadly elliptic-lanceolate, plicate, prominently ribbed, to 2 
dm. long and 1 dm. wide, sheathing the stem; flowers one or two, showy, subtended by 
foliaceous bracts; sepals spreading, free or with the lateral pair partially or wholly 
united; petals spreading, free, narrower than the sepals; lip sessile, dull-cream-color to 
golden-yellow, inflated, saccate or pouch-shaped, horizontally placed, about 5 cm. long; 
column declined, with two laterally placed fertile stamens ( each bearing a 2-celled 
anther) and a dorsally placed sterile petal-like staminode; pollen granular; stigma ter
minal and somewhat 3-lobed; ovary I-celled; capsule obovoid to ellipsoid. C. parviflorum
Salish., C. pubescens Willd., C. veganum Cockll. & Barker, C. parviflorum var. p11besce11s
( Willd.) Knight. On hardwood slopes in e. Tex. and pockets of dunes in the Plains 
Country, Apr.-June; Que. and Nfld., s. to Ga., w. to N.M., Wash., B.C. and the Yuk. 

2. HABENARIA WILLD.

Terre.,trial or semiaquatic herbs with fleshy or tuberous roots; roots ovoid to fusiform
elongated or rarely palmate; plants erect, simple, glabrous; stem leafy or merely bracted; 
leaves one or more, basal or cauline, essentially sessile, with the basal part sheathing the 
stem; flowers usually small, in showy or inconspicuous racemes; sepals free, similar or 
dissimiJar; dorsal sepal erect or incurved to form a hood over the column; lateral sepals 
spreading or deflexed; petals free, erect, usually connivent with the dorsal sepal, simple 
or bipartite; lip lowermost or occasionally uppermost, simple or tripartite ( the divisions 
cuneate to filiform-setaceous, entire or variously toothed or fringed ), entire, toothed or 
fringed, extended at the base to form a spur; spur elongated and filiform or filiform
clavellate, shorter to much longer than the pedicellate ovary; column short; stigmas with 
or without papillose processes; anther cells two, separate, relatively distant; pollen 
granular, attached to exposed glands ( not contained in a pouch); capsules narrowly 
cylindrical to ellipsoid. 

A polymorphic genus of approximately 500 species native mainly to the warmer regions 
of the world. 

1. Lip deeply 3-parted, that is divided at least halfway to the base of the lamina ( 2)
l. Lip simple, not 3-parted, linguiform, ligulate, linear or lanceolate, at mo�t fringed,

notched or lobulate ( 4) 
2( 1 ). Divisions of the lip fringed; petals entire, not 2-lobed ......... . .... ........ . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 3. H. lacera.
2. Divisions of the lip not fringed; petals 2-lobed ( 3)
3 ( 2). Spur more than 4 cm. long, much longer than the pedicellate ovary ( often as

much as 6 times as long); lateral lobes of lip 15 mm. or more long ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L H. quinqueseta.

3. Spur less than 2 cm. long, about as long as the pedicellate ovary; lateral lobes of lip
less than 13 mm. long ...... .. .................. 2. H. repens.
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4 (1 ). Lip copiously c:iliatc-fringe<l ( 5 )
4. Lip not fringed, at most coarsely erose ( 8 )

5(4 ). Flowers white, occasionally tinged with cream-color; lamina of lip narrowly
ovate-oblong . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. H. Blepliariglottis. 

5. Flowers yellow or orange-color; lamina of lip ovate to oblong ( 6)

6 ( 5 ). Lip oblong-elliptic, more than 8 mm. long; spur longer than the peclicellate ovary
............................................. 5. H. ciliaris. 

6. Lip ovate, less than 6 mm. long; spur shorter than the pedicellate ovary ( 7)

7 ( 6). Spur less than 10 mm. long . . . . . . . . . . . . . . . . . . . . 7. H. cristata. 
7. Spur more than 11 mm. long . . . . . . . . . . . . . . . . . . . . . . 6. H. X Cliapmanii. 
8 ( 4 ). Lip lobed at the base or tridentate at the apex ( 9 )
8. Lip not obviously lobed or notched, entire to crenate ( 10 )

9 ( 8 ). Lip with a lobe or prominent tooth on each side at the base, adorned with a
tubercle or cushionlike callus in the center near or at the base . ......... .... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. 1-1. 'flava. 

9. Lip shallowly notched at the apex to form 3 short blunt teeth , ecallose .......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. H. clavellata. 

10( 8 ). Flowers yellow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. H. i11tcgra. 
10. Flowers whitish or greenish ( 11 )

11 ( 10 ). Lip forming the uppermo�t segment of the perianth, ecallose; flowers snowy-
,vhite ....................................... 11. H. nivea. 

11. Lip forming the lowermost segment of the perianth, with a small tubercle or cushion-
like callus in the center near or at the base; flowers greenish ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. H. fiava. 

1. Habenaria quinqueseta ( Michx.) Sw. LONG-HORNED HADENARIA. Plant 2-9 dm.
tall; stem leafy; raceme elongated, with few to many greenish-white flowers; midlobe of 
lip linear, 8-20 mm. long. Represented in Tex. by a collection by Charles Wright, without 
a definite locality but doubtless in the Coastal Prairies in the s.e. part of the state. It 
should be looked for in swamps, margin of ponds , and similar wet places; locally dis
tributed from Fla., n. to S.C. and w. to Tex., also in the W.I. and Latin Am., 
July-Nov. 

2. Habenaria repens Nutt. WATER-SPIDER ORCHID. Similar to H. quinqueseta but with
narrower leaves and smaller greenish flowers; midlobe of lip 4-7 mm. long, linear. H.

Nuttallii Small. In streams, ditches, swamps, on the margins of ponds and lakes , often 
floating on mats of other vegetation on surface of water in cen., s. and e. Tex., May-Nov.; 
from Fla., n. to N.C. and Va. (?), w. to Tex.; also throughout the W.I. and Latin Am. 

3. 1-Iabenaria lacera ( Michx.) Lodcl. RAGGED FRINGED oncHID. The fringed deeply
3-lobed lip of the yellowish-green flowers is distinctive. Plant 25-75 cm. tall, slender;
raceme elongate and laxly flowered; petals linear-oblong to narrowly oblong-spatulate,
mostly entire at the truncated apex, 5-7 mm. long, mostly less than 2 mm. wide; lip 10-16
mm. long, 13-17 mm. wide across lateral lobes; spur curved, to 23 mm. long. In open
woods along streams , in open sedge marshes and meadows in n.e. Tex., rare, May-Aug.;
from Nfld., s. to Ga., w. to Tex., Ark., Mo., Ill., Wisc., Minn.

4. Hahenaria Blcphariglottis ( Willcl.) Hook. WHITE FRINGED ORCHID. The white
flowers with coarsely fringed linguiform lip are distinctive. Plant leafy below, bracted 
above, to 11 dm. tall; raceme mostly densely flowered; petals linear to oblanceolate, 3-8 
mm. long; lip to I cm. long or more; spur slender, 1.5-5 cm. long. Blephariglottis
Blephariglottis ( Willd.) Rydb. In marshes, meadows, edge of swamps and depressions
in savannahs and prairies in s.e. Tex., June-Sept.; widely distributed and locally abun
dant from Nfld., s. to Fla., w. to 0., Mich. and Tex.

5. Habenaria ciliaris (L.) R. Br. YELLOW FRINGED ORCHID. Similar to H. Blepliari
glotUs except for its bright- to deep-orange-color flowers with more copiously and finely 
fringed lips. Plant to 1 m. tall; petals linear-oblong to linear-cuneate, 6-7 mm. long, 1-2 
mm. wide; lip 8-12 mm. long; spur 2-3.3 cm. long. Blephariglottis ciliaris (L.) Rydb. In
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moist woodlands, along streams, seepage slopes in forests and open areas, bogs, savannahs 
and prairies in e. and s.e. Tex., June-Oct.; from Ont., s. to Fla., w. to Ill., Mo., Ark. and 
Tex. 

6. Habenaria X Chapmanii (Small) Ames. The size of the lemon-yellow to orange
color flowers of this plant are intermediate between H. cristata and H. Blephariglottis, 
its putative parents. The spur is usually about 12 mm. long. Blephariglottis Chapmanii 
Small. In habitats similar to those of H. ciliaris in s.e. Tex., July-Aug.; from N.J. and 
Del., s. to n. Fla., w. to Tex. 

7. Habenaria cristata ( Michx.) R. Br. CRESTED FRINGED ORCHID. Except for their
smaller size and usually deeper color the flowers of this species are similar to those of 
H. ciliaris. The short spur averages 6 mm. in length. Plant usually about 5 dm. tall;
petals oblong-elliptic to narrowly cuneate, fringed at apex, 2-4 mm. long; lip 4-6 mm.
long. Blephariglottis cristata ( Michx.) Raf. In habitats similar to those of H. ciliaris in
e. and s.e. Tex., June-Sept.; from e. Mass. (rare), s. to cen. Fla., w. to Tex., Ark. and
Tenn.

8. Habenaria integra (Nutt.) Spreng. YELLOW FRINGELESS ORCIDD. Except for its lack
of fringes on the lip the flowers of this species are quite similar in color, size and appear
ance to those of H. cristata. Plant usually less than 5 dm. tall; petals narrowly oblong, 
obtuse, 3-4 mm. long, about 2 mm. wide; lip ovate-elliptic to obovate, usually marginally 
crenulate, 4-5 mm. long, 3-4 mm. wide; spur about 5 mm. long. Gymnade11iopsis integra 
(Nutt.) Rydb. Represented in Tex. by a collection of Thomas Drummond without a 
definite locality but doubtless in boggy savannahs or prairies in the s.e. part of the state. 
Along the coast from N.J., s. to n.-cen. Fla., w. to Tex.; also e.-cen. Tenn., July-Sept. 

9. Hahenaria flava ( L.) R. Br. SOUTIIERN REIN-ORCHID. The tubercle or callus on the
disk of the lip near its base is characteristic of this species. Plant with one to three 
leaves below, bracted above, to 6 dm. tall; petals ovate to oblong or suborbicular, 2-5 
mm. long, to 3.5 mm. wide; lip variable in shape, broadly oblong to suborbicular, 2.5-6
mm. long, to 4.5 mm. wide across the basal teeth or lobules; spur slender, rarely clavellate,
to 11 mm. long. Perularia bidentata (Ell.) Small, P. scutellata (Nutt.) Small. In mud
of densely wooded floodplain swamplands, thickets, wet savannahs, prairies and marshes
in e. and s.e. Tex., Apr.-Aug.; primarily in the coastal regions and lowlands from Md.,
s. to cen. Fla., w. to Tex., Ark., Mo., Ill. and Ind.

10. Habenaria clavellata ( Michx.) Spreng. GREEN RE1N-oncH1D, SM.\LL wooD ORCHID.
The narrowly oblong-cuneate lip that is truncate and sinuately tridentate at the apex is 
charncteri&tic of this species. Plant to 45 cm. tall; leaves one or rarely two, obovate
oblanceolate, obtuse, to 18 cm. long; flowers greenish or yellowish-white; petals ovate, 
3-5 mm. long, about 2 mm. wide; lip 3-7 mm. long; spur slender-clavate, 8-12 mm. long.
Gymnadeniopsis clavellata ( Michx. ) Rydb. In water or at edge of water along streams
in forests, swamps, on wooded seepage slopes and in ravines in e. Tex., June-Aug.; from
NHd., s. to n. Fla., w. to Tex., Ark., Mo., and Minn.

11. Habenaria nivea (Nutt.) Spreng. SNOWY ORClllD. The small white flowers with
lip uppermost distinguishes this species. Plant slender, rigidly erect, glabrous, to 9 dm.

tall, with basal ellipsoid tubers to 3 cm. long; petals linear-oblong to elliptic, somewhat 
falcate, 2-5 mm. long; lip 3-8 mm. long; spur slender, almost horizontal, curved upward, 
1-1.5 cm. long. Gymnadeniopsis nivea (Nutt.) Rydb. In wet prairies, savannahs and bogs,
mainly in s.e. Tex., May-Aug.; locally distributed from N.J. and Del., s. along the coast
to Fla., w. to Tex. and Ark.

3. LISTERA R. Bn.

A small genus of about 20 species widely distributed in boreal and temperate regions 
of the Northern Hemisphere. 

1. Listera australis Lindi. SOUTHERN TWAYBLADE. Small inconspicuous terrestrial herb
with fibrous matted roots; stem slender, rarely more than 15 cm. high, more or less 
glandular-pubescent above the two opposite or subopposite leaves; leaves sessile, inserted 
above the middle of the stem, typically ovate-elliptic, to 4 cm. long; inflorescence a 
terminal raceme composed of small reddish-purple or greenish flowers; sepals and petals 
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free, similar and subequal, to 2 mm. long and 1 mm. wide; lip longer than the sepals and 
petals, linear, deeply 2-cleft, auricled on each side at the base; column wingless; capsule 
small, slender, pedicellate. In hwnus and on mosses of low moist woods and in ravines 
along streams in s.e. Tex., Feb.-May; locally from Que. and Ont., s. to cen. Fla. and w. 
to Tex. 

4. EPIPACTIS Sw.

A genus of about 20 species mainly in temperate and mountainous regions of Europe 
and Asia, with 2 species in North America. 

I. Epipactis gigantea Hook. Gu.NT HELLED0RINE. Plant terrestrial or saxicolous,
usually 5 dm. tall or more; stem simple, leafy, from a short creeping rhizome with 
fibrous roots; leaves clasping stem, plicate-venose, broadly elliptic to linear-lanceolate, 
6-20 cm. long, 2-7 cm. wide; inflorescence a few- to many-flowered prominently bracteose
more or less secund raceme; floral bracts foliaceous, conspicuously exceeding the flowers;
flowers greenish, marked with purplish or reddish nerves; sepals free, lanceolate, sub
equal, spreading or loosely connivent, 15-25 mm. long, 7-9 mm. wide; petals similar to
the sepals but smaller; lip sessile on the base of the column, fleshy, saccate at the base,
flattened above, distinctly 3-lobed with the lateral lobes erect to fonn a sac, about as
long as sepals; column short, broadened above; capsule obovoid to ellipsoid, pendent,
2-2.5 cm. long. Serapias gigantea (Hook.) A. A. Eat. On seepage slopes, wet limestone
bluffs and ledges in cen. and w. Tex., Apr.-July; scattered from Mont., S.D., Colo., Okla.
and Tex., w. to B.C., Wash., Ore. and Calif.; also Mex.

5. TRIPHORA Nurr.

A small genus of about 10 species closely allied to Pogonia, in which some of the 
species are difficult to define; widely distributed in the Americas. 

I. Triphora trianthophora ( Sw.) Rydb. THREE BIRDS ORcmo, NODDING P0GONIA. Incon
spicuous terrestrial delicate succulent herb, stoloniferous and bearing fleshy tubers; stems 
slender, rarely more than 15 cm. high; leaves alternate, usually 2, clasping stem, ovate, 
less than 2 cm. long; flowers 2 or 3, nodding, borne in the axils of the upper leaves, about 
15 mm. long; perianth parts distinct; lip 3-crested; column free, entire at the apex; 
capsule erect or pendent, ellipsoid to ellipsoid-obovoid, 1.5-2 cm. long. Pogonia triant110-
phora ( Sw.) B.S.P. In leafmold of hardwood forests in e. Tex., Aug.-Oct.; from Can. 
and N.E., s. to cen. Fla., w. to Wisc., Ia., Mo., Ark. and Tex. 

A rather distinctive variant, var. Schaffneri Camp, is exceedingly abundant in moist 
woodlands in Smith County. It is distinguished from var. trianthophora by its smaller 
flowers and erect, not pendent, fruits. 

6. ISOTRIA RAF.

A genus closely allied to Pogonia, composed of 2 species, both of which are apparently 
confined to the United States. 

I. Isotria verticillata (Willd.) Raf. WHORLED POG0NIA. Terrestrial herb with long
slender hairy roots, usually about 2 drn. tall; leaves 5 or 6 in verticil at top of stem, 
oblong-lanceolate to elliptic, to 9 cm. long and 5 cm. wide; flowers one or rarely 2 just 
above the leaves; perianth parts distinct; sepals 3.5-6 cm. long, about 3 mm. wide; petals 
elliptic-obovate to elliptic-lanceolate, about 2 cm. long and 5 mm. wide; lip yellowish
green, streaked with purple, oblong-cuneate, tuberculate-crested, 3-lobed near apex, to 
25 mm. long and about 1 cm. wide; capsule erect, cylindrical or ellipsoid, 2-3.5 cm. long. 
Pogonia verticillata ( Willd.) Nutt. Along streams and on slopes in hardwood forests in 
e. Tex., Apr.-July; from N.E., s. to Fla., w. to Mich., Mo., Ark. and Tex.

The long linear-lanceolate madder-purple sepals that greatly exceed the lip and petals
are distinctive. 
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7. POGONIA Juss.

A genus of about 20 species widely dispersed over the worlcl. 

1. Pogonia ophioglossoides ( L.) Ker. RosE P0G0NIA. Terrestrial 'herb with slen<ler fibrous
roots, rigidly erect, usually about 4 dm. tall; leaf solitary, inserted about halfway up the 
stem, ovate to ovate-lanceolate, to 12 cm. long and 3 cm. wide; Bowers one or 2 ter
minating the stem, rose-color to white, 15-25 mm. long; perianth parts distinct; lip 
bearded; column free, coarsely toothed at the apex; capsule ellipsoid, erect. In swamps, 
bogs, marshes, wet savannahs, prairies and seepage slopes in e. and s.e. Tex., Apr.- July; 
from Nfl<l., s. to Fla., w. to Minn., Ill. and Tex. 

The heavily bearded lip, which forms the lower segment of the Bower, is distinctive. 

8. CLEISTES fucH.

A genus of about 40 species in the Western Hemisphere, mainly in South America. 

1. Cleistcs divaricata ( L.) Ames. SPREADING POG0NIA. Terrestrial herb with slender
fibrous root, rigidly erect, to 75 cm. tall; leaf solitary, inserted above the middle of the 
stem, oblong-lanceolate, to 15 cm. long and 2 cm. wide; flowers one to rarely 3 that 
terminate the stem; perianth parts distinct; sepals to 65 mm. long, about 5 mm. wide; 
petals magenta-pink to white, to 45 mm. long and 12 mm. wide; lip crested, about as 
long as petals; column free, eroded at apex; capsule erect, cylindrical. Pogonia divaricata 
( L.) R. Br. This species is represented in Tex. by a collection made by E. J. Palmer, 
but the exact locality is unknown. It doubtlessly occurs in the s.e. part of the state and is 
to be looked for in low grassy pine barrens, savannahs, prairies, flatwoods, bogs, swamps 
and along �tream banks; rare and of local occurrence from N.J. and Del. s. to cen. Fla., w. 
to Tenn., Ky. and Tex.; Apr.- July. 

The ascending and of ten recurved linear-lanceolate brownish sepals are distinctive. 

9. CALOPOGON R. Bn.

Terre�trial scapose herbs arising from orbicular or ellipsoid corms, with a solitary 
( rarely more) grasslike leaf sheathing the stem near the base; inflorescence a dense or 
lax few- to several-flowered terminal raceme; flowers conspicuous, showy, varying in 
color from white to deep-crimson or magenta; sepals and petals free, spreading ; lip 
forming the upper segment of the perianth, with a minute lateral lobe on each side near 
the base, strongly dilated and bearded above with numerous clavellate hairs and papillae 
at the apex; column free, slender and somewhat incurved, winged on each side at the 
apex; anther terminal, operculate; pollinia four, two in each anther cell, the grains con
nected by filaments; capsule erect, cylindrical or ellipsoid. 

A small New ·world genus of 4 species, chiefly occurring in southeastern United States 
with one species widespread in eastern Canada and the United States. The bearded lip, 
which forms the uppermost segment of the flower, is distinctive. 

1. Flowers usually 2 to 5, opening almost simultaneously; leaves grasslike, about 2 mm.
,vide ........ ................................ 1. C. barbatu�. 

1. Flowers usually more than 8, opening in slow succession up the ra::eme to extend
over a prolonged period; leaves usually much more than 5 mm. wide ... ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. C. pulc11ell11s. 

1. Calopogon barbatus (Walt.) Ames. BEARDED CRASS-PINK. Plant usually about 3 dm.
ta11; leaf less than 2 dm. Jong and about 2 mm. wide; flowers rarely more than 5; 
sepals and petals to about 17 mm. long; lip about 11 mm. long. In moist acid sandy soils 
on edge of bogs, swamps and marshes, and in moist open woodland�, rare in e. Tex. 
(Henderson Co.), Apr.-May; from N.C. along the Atl. seaboard to Fla., w. along the 
Cul£ Coast toe. Tex. 

2. Calopogon pulchcllus ( Salisb. ) R. Br. GRASS-PINK. Plant rigidly erect, usually about
5 dm. tall; leaf to 5 dm. long and 5 cm. wide; flowers 8 or more; sepals and petals similar, 
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typically elliptic, to about 2 5  mm. long; lip usually more than 12 mm. long. In depressions in savannahs and prairies, marshes, swamps and bogs in e. and s.e. Tex., Apr.-June; from Nfld., s. to s. Fla., w. to Minn., Ia., Mo., Okla. and Tex. 
10. PONTHIEV A R. BR.

In this genus there are 2 5  species that are found in the warmer regions of the Western Hemisphere from southeastern Virginia to Chile, including Mexico, Central America, the West Indies and South America. 
I. Ponthieva racemosa (Walt.) Mohr. SHADOW-WITCH. Terrestrial scapose herb withfleshy or somewhat fibrous roots, usually about 3 dm. tall; leaves in basal rosette, oblongelliptic to oblanceolate, obtuse, to 15 cm. long and 5 cm. wide; flowers white-green, fragrant, nonresupinate in a lax terminal raceme; sepals ovate to elliptic-lanceolate, spreading, to 8 mm. long and 3.5 mm. wide; petals attached to the column above its base, oblique, often adherent to the dorsal sepal at the apex; lip on the upper part of the flower , with its claw grown to the column above its base, abruptly dilated and ascending, suborbicular, saccate-concave, to 7 mm. long; capsule subcrect, ellipsoid to obovoidellipsoid. Along streams in woods or about muddy sloughs and ponds in e. and s.e. Tex., Sept.-Nov.; from s.e. Va., s. to Fla., w. to Tex.; also the W.I. and Latin Am. The noticeably oblique petals and lip forming the uppermmt segment of the flower arc characteristic. 

11. SPIRANTHES RICH. LADIES' TRESSES 

Coarse or delicate terrestrial herbs with clustered tuberous or rarely fibrous roots; leaves various, mostly basal, broadly ovate to elliptic or narowly linear to semiterete, persistent or fugacious, reduced above to persistent sheathing bracts; flowers variously colored, usually white and variously tinged or marked with green, yellow, brown or lavender, sometimes brick-red, deep-crimson, yellow-orange or yellow-scarlet, in a more or less spirally twisted showy or inconspicuous terminal spike; sepals free; dorsal sepal and petals coherent; lateral sepals usually somewhat decurrent on the ovary and gibbous at the base or extended to fom1 a mentum; lip sessile or with a short claw, with the basal portion concave and embracing the column, spreading or arcuate-recurvcd at the apex, crisped, wavy or toothed, with a minute or conspicuous callosity on each side at the base, sometimes ecallose; column short, terete to clavate, essentially footless or extended into a long foot at the base; anther erect on the back of the column, 2-celled; pollinia two, powdery-granular, narrowly obovoid, their filaments coherent to the narrow viscid gland which is set in the thin beak ( rostellum) terminating the column ( after the removal of the gland the beak is left as a 2-toothed or forked tip); capsule erect, ellipsoid to ovoid or obovoid, sometimes 3-keeled. 
A polymorphic genus of about 200 species widely dispersed throughout the North Temperate Zone and tropical Asia and America, south to Chile. 

1. Flowers fonning a dense cylindrical spike, apparently in several ranks; basal leaves( when present) with linear, lanceolate, oblong-elliptic or oblanceolate blades, never with a distinct petiole, the lower part sheathing the stem ( 2) 
1. Flowers fanning a loose or dense usually spiral spike, single-ranked, often secund;basal leaves ( when present) with ovate, oblong-elliptic, lanceolate or semiterete blades, with a distinct petiole or with the lower part sheathing the stem ( 6) 
2( 1 ). Plant small, slender; spike ovoid to narrowly cylindrical, more or less tapering 

�� ���� -���•. �� -��-. �� ��s·s· i.n. �l������r.; .I��-�-�-��-. 0�_1e;_s ���fls: ........... .  .
2. Plants usual1y large, stout; spike cylindrical-elongated to pyramidal, usually muchmore than 15 mm. in diameter; lip more than 6 mm. long ( 3 )
3 ( 2). Spike large, showy, 3-6 cm. in diameter; flowers colorful, varying from greenishwhite to yellow-scarlet or deep-crimson; lateral sepals long-decurrent on the ovary; column foot elongated and about as long as the column; rostellum a long awlshaped bristlelike point . . . . . . . . . . . . . . . . . . . . . . . . 2. S. cinnabarina.
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3. Spike comparatively slender, mostly inconspicuous, 3 cm. or less in diameter; flowers
usually white, rarely orange-yellow; lateral sepals only shortly decurrent on the 
ovary; column foot short or indistinct; rostellum not awl-shaped ( 4) 

4( 3). Flowers varying in color from nearly white to greenish-white or orange-yellow, 
suffused or striped with bluish-green; lamina of lip ecallose .............•..•• 
. . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. S. michuacana. 

4. Flowers white, sometimes tinged or marked with yellow; lamina of lip with a
prominent or small callosity on each side at the base ( 5) 

5( 4). Lip ovate-oblong, usually slightly constricted about the middle and then dilated 
at the apex, mostly less than 10 mm. long; leaves basal or only on the lower part 
of the stem ................................... 6. S. cernua var. cernua. 

5. Lip with the basal half dilated, broadly rhombic-ovate, tapering to the obtuse to
subacute apex, often as much as 14 mm. long; leaves often extending up the stem 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. S. cer,iua var. odorata. 

6( 1). Lip prominently pan<lurifonn, with a narrow isthmus or constriction separating 
the basal half from the more or less expanded apical lobe or lobule ( 7) 

6. Lip not prominently panduriform, essentially simple and entire, at most fringed
or crenulate, ovate to oblong ( 8) 

7 ( 6). Basal half of lip oblong-quadrate, adorned with a spongy cinnabar-red tissue ..• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 13. S. parasitica. 

7. Basal half of lip orbicular, concave, not provided with a cinnabar-red tissue ..•...•.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I. S. clurangensis. 

8( 6). Lip oval ( 5- 5.5 mm. long); petals oval to obovate or suborbicular, with the 
anterior margin more or less erose; leaves absent at time of Bowering .......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12. S. Parksii. 

8. Lip ovate to oblong, if oval more than 5.5 mm. long; petals linear to elliptic-oblong
or oblanceolate; leaves absent or present at time of flowering ( 9) 

9(8). Basal leaves spreading, with the relatively short and broad blades having a 
distinct petiole, ovate to narrowly oblong-eJJiptic, persistent or fugacious ( 10) 

9. Basal leaves erect, ascending, linear, narrowly lanceolate or oblong-elliptic, epetiolate,
with the lower portion sheathing the stem, persistent or fugacious ( 13) 

10( 9). Lip quadrate to oblong-quadrate, white, less than 4 mm. long .............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. S. Grayi. 

10. Lip ovate, oblong-quadrate or oblong-elliptic, 4-6 mm. long ( rarely 3.5 mm. long in
var. brevi1abris) ( 11) 

11 ( 10). Plant with a densely pubescent spike; lip deeply fringed and with a prominent 
tuft of hairs on the disk near the apex; leaves usually persistent; flowering in the 
spring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. S. gracilis var. 

brevilabris. 
11. Plant essentially glabrous throughout ( 12)

12( 11). Lip with a broad green stripe on the central portion of the disk; leaves fugacious;
usually .flowering in the fall . . . . . . . . . . . . . . . . . . . . . 8. S. gracilis var. gracilis. 

12. Lip with a broad yellow stripe on the central portion of the disk, often also flecked
with green; leaves mostly persistent; usually flowering in the spring .........•• 
. . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . • . . . . . . . 8. S. gracilis var. floridana. 

13 ( 9). Flowers secund ( rarely slightly spiraled); lip from a broad base tapering to 
obtuse apex, 6-9.5 mm. long; basal leaves fugacious .11. S. longilabris. 

13. Flowers strongly spiraled; lip ovate, orbicular-quadrate, oblong or oblong-quadrate;
basal leaves persistent or fugacious (14) 

14( 13 ). Lip oblong-elliptic to oblong, membranaceous, with parallel lateral margins or 
often broadest at or near the distal end, veined with green; spike glabrous or very 
sparsely pubescent ............................ 10. S. praecox.

14. Lip ovate to ovate-oblong or ovate-elliptic, usually fleshy-thickened, broadest at or 

near the base ( 1 5) 
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15( 14). Lip ovate to ovate-elliptic; spike densely pubescent; ovaries usually covered 
by a thick mat of reddish-brown hairs .. . .. ...... 4. S. vemalis.

15. Lip ovate-oblong, often from a suborbicular base, conspicuously laciniate along the
apical margins; spike more or less pubescent .. . ... 5. S. X laciniata.

I. Spiranthes durangensis Ames & C. Schwein£. Plant scapose, erect, 2.5-5 run. tall;
flowers fragrant; sepals and petals duU-brownish-pink to purplish, often with green nerves, 
about 15 mm. long; lip whitish-pink with green nerves, with a short arcuate claw, only 
slightly longer than the sepals. In grassy pockets of rimrocks, on rocky b1uff s and seepage 
slopes in the mts. of the Trans-Pecos, l\tay-July; also Mex. 

The lip strongly constricted about the middle is distinctive. 
2. Spiranthes cinnabarina ( La Llave & Lex.) Hemsl. SCARLET LADIES' TRESSES. Plant

stout, glabrous below, pubescent above with articulated hairs; Horal segments typically 
lanceolate, to 25 mm. long. On rocky mt. slopes, canyons, grassy hills and in meadows, 
often on limestone hills, in the Chisos :Mts. in the Trans-Pecos, Aug.-Oct.; from w. Tex. 
through Mex. to n.w. Guat. 

The relatively large yellowish-orange to yellow-scarlet flowers are distinctive in this 
genus. 

3. Spirauthes michuacana ( La Llave & Lex.) Hemsl. Plant erect, to 8 dm. tall; rachis
more or less covered by a white tomentum; flowers fragrant, about 17 mm. Jong. In 
clayey soil of scrub forests, on rocky grassy slopes and in fields in the mts. of the Trans
Pecos, Oct.-Nov.; also Ariz. and Mex. 

The large glandular-pilose floral bracts that about equal the length of the flowers are 
distinctive. 

4. Spiranthes vemalis Engelm. & Gray. SPRING LADIES' TRESSES. Plant slender or stout,
usually about 5 run. tall; leaves linear to narrowly lanceo1ate, acuminate; spike densely 
spiraled; flowers 5-10 mm. long, yellowish or sometimes marked with green, fragrant. 
Ibidium vernale ( Engelm. & Gray) House. In wet prairies, savannahs and meadows, 
fresh and coastal salt marshes, swamps, beaches and dune areas in the e. third of Tex., 
Apr.-July; from Que. and Mass., s. to s. Fla., w. to Mo., Kan., Okla., and N.M.; also 
Mex. and Guat. 

Characterized by its copiously pubescent rachis and ovaries that are provided with 
articulated, brownish, sharp-pointed hairs. 

5. Spiranthes X laciniata (Small) Ames. LACE-LIP SPIRAL-ORCHID. Rather coarse
plants that have intermediate characters between S. praecox and S. vernalis. Ibidium
laciniatum (Small) House. In marshes and shallow water of cypress swamps and in 
boggy depressions in savannahs and prairies in s.e. Tex., May-July; from N.J., s. to Fla., 
w. along the Gulf Coast to Tex.

6. Spiranthes cemua ( L.) Rich. var. cernua. NODDING LADIEs' TRESSES. lbidium
cernuum ( L.) House. Plant erect, glabrous below, downy-pubescent above, usually 
about 4 din. tall; flowers 6-11 mm. long, usually fragrant; lip ovate-oblong to oblong. In 
swamps, wet woods, stream bottoms, grassy seepage slopes in cen. and e. Tex., July-Dec.; 
from N.S. and Ont., s. to s. Fla., w. to Minn., S.D., Neb., Kan., Okla. and N. M. 

Var. odorata (Nutt.) Correll. FRAGRANT LADIES' TRESSES. The thickish lip of var. 
odorata is broadly ovate instead of being ob1ongish as in var. cernua. Gyrostachys odorata
(Nutt.) 0. Ktze. This variety occurs sparingly throughout the area of distribution of 
var. cernua. It attains its maximum development in the southeastern states where it is 
commonly found in stoloniferous colonies in water and mud of swamps, marshes, and 
along wooded rivers and streams. 

7. Spiranthes ovalis Lindl. OvAL LADIES' TRESSES. Plant slender, rarely more than 35
cm. tall; leaves 2 to 4 at the base, gradually reduced above to sheathing bracts, elliptic
to lanceolate, to 15 cm. long and 15 mm. wide; spike 2-10 cm. long, 1-1.3 cm. in di
ameter; flowers white, less than 5 mm. long. Ibidium ovale (Lindi.) House. In moist
shady woods and on the edge of thickets, on wooded hills, along streams and sometimes
in floodplain woods in n.-cen. and e. Tex., Aug.-Oct.; from W.Va. and Va., s. to n.-cen.
Fla., w. to Ind., Mo., Okla. and Tex., rare.

The slender, compact, more or less fusiform, spike of small flowers is distinctive. 
8. Spiranthes gracilis ( Bigel.) Beck var. gracilis. GREEN-LIP LADIES' TRESSES. Plants

slender, essentially glabrous throughout, about 5 run. tall, with fasciculate fleshy roots; 
leaves (when present) to 65 mm. long and 23 mm. wide; flowers white with the lip 
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marked with green, 4-6 mm. long. Gyro,ytachys gracilis ( Bigel.) 0. Ktze., Ibidium 
gracile ( Bi gel.) House. In sandy post oak woods, gravelly soils, on open-wooded slopes, 
in fields, meadows and prairies of n.-cen., e. and s.e. Tex., July-Oct.; from N.S. and 
N.B., s. to s.-cen. Fla., w. to Minn., Ia., Mo., Okla. and Tex.

The broad green stripe in the center of the lip, which is rarely more than 5 mm. long,
is distinctive. Also, the usually fugacious basal leaves are ovate to ovate-lanceolate 
instead of being grasslike as in most of our species. 

Var. brevilabris ( Lindl.) Correll. TEXAS LADIES' TRESSES. Similar to var. gracilis 
except for the densely pubescent spike, persistent basal leaves, and earlier flowering 
period in March and May. Spira11thes brevilab,·is Lindi. Originally described from Tex., 
this variety is rare from s. Tex. e. to Fla. in habitats similar to those of var. gracilis. 

Var. floridana (Wherry) Correll. FLORIDA LADIES' TRESSES. Similar to var. gracilis 
except for the lip having a yellow instead of green center and the much narrower and 
elongated basal leaves being persistent; also flowering earlier, from April to June. Ibidium 
floridanum Wherry. Occurring in habitats similar to var. gracilis from N.C., s. to cen. 
Fla. and w. to Tex. 

9. Spiranthes Grayi Ames. LITTLE LADIES' TRESSES. Plants very slender, rarely more
than 4 dm. tall, produced from a single tuberous root; leav�s similar to those of S. gracilis. 
S. Beckii Lindl., Gyrostachys simplex (Gray) 0. Ktze., Ibidium Beckii ( Lindl.) House.
In damp sandy soil of shady forests, well-drained wooded slopes, along wooded stream
banks in e. and s.e. Tex., June-Aug., rarely earlier; from Mass., s. to s.-cen. Fla., w. to
Ky., Ark. and Tex.

The extremely slender spike of tiny white flowers, with segments 2-4 mm. long, is 
characteristic. 

IO. Spiranthes praecox (Walt.) Wats. GRASS-LEAVED LADI�' TRESSES. Plant usually 
slender, essentially glabrons throughout, to 75 cm. tall; spike loosely to densely Bowered; 
perianth 5.5-11 mm. long. Gyrostachys praecox (Walt.) 0 Ktze., Ibidium praecox (Walt.) 
House. In low wet grassy pinelands and flatwoods, wet prairies, savannahs and meadows, 
in bogs and coastal marshes in e. and s.e. Tex., Mar.-June; from N.J., s. to s. Fla., w. to 
Ark. and Tex. 

The thin green-veined oblong lip, which is 5.5-10 mm. long, is distinctive. 
11. Spiranthes longilabris Lindl. GIANT SPIRAL-ORCHID. Plant erect, slender, essentially

glabrous throughout, to 6 dm. tall; Bowers white or white tinged with cream-color, 
conspicuously ringent, 6-10 mm. long. Commonly in wet grassy pine barrens and flat
woods, swamps, marshes, wet savannahs and prairies, and sandy bogs in s.e. Tex., Oct.
Dec.; from e. N.C., s. to Fla., and w. to Tex. 

The characteristically secund inflorescence of horizontally projecting flowers separates 
this species from all other Texas Spiranthes. Its nearest ally, S. praecox, with which it 
may be confused, has flowers whose lips are marked or veined with green, a character 
lacking in S. longilabris. 

12. Spiranthes Parksii Correll. Plant small, erect, 2-3 dm. tall; spike few-flowered,
about 5 cm. long; flowers 5-7 mm. long. The characteristically obovate petals and oval 
lip are distinctive and conveniently separate this species from all other species of 
Sp,ranthes found in Texas. Endemic in- Tex. along the Navasota River in Brazos Co., 
Oct. 

13. Spiranthes parasitica A. Rich. & Gal. Plant slender, to about 3 dm. tall; spike
slender, few-flowered; sepals and petals pink, 5-8 mm. long; lip 6-9 mm. long, white 
with 3 green stripes extending almost to the apex, with cinnabar-red tissue on the basal 
portion. In moist shaded soil along creeks, on dry slopes and forests in the mts. of the 
Trans-Pecos, June; also in Ariz., Mex. and C.A. 

The persistent spongy cinnabar-red blotch on the disk of the lip is distinctive. 

12. ERYTIIBODES BL.

A complex genus of about 100 species found in the tropics and subtropics of both 
hemispheres. 

1. Erythrodes querceticola ( Lindl.) Ames. Plant slender, leafy, glabrous, erect from
a geniculate-prostrate stoloniferous base, rooting at the nodes, usually about 3 dm. tall; 
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leaves with short petioles that surround the stem at the base, ovate to lanceolate or 
elliptic-lanceolate, usually reticulate-veined, to 8 cm. long and 3 cm. wide; flowers 
yellowish-green or white, subsessile in a spicate raceme; sepals and petals 3-4.5 mm. 
long; lip 3-lobed above, 5-7 mm. long ( including the basal spur), usually provided with 
4 or more mammillate calli or calluslike structures on the interior near the base. Re
ported from Texas but no material has been seen. It should be looked for in moist 
partially shaded woodlands in e. Tex., often associated with the grass, Oplismenus 
hi1tellus; from Fla., w. to La. and Tex. (?); also Bah. I., W.I., Mex. and C.A.

13. MALAXIS Sw.

Inconspicuous terrestrial scapose herbs arising from a swollen or cormlike base; scape 
bearing one or two leaves about the middle or occasionally just below the inflorescence; 
inflorescence a many-flowered elongated spike or raceme of small flowers terminating the 
stem; sepals free or with the lateral sepals connate, spreading; petals narrowly linear or 
filiform, usually strongly recurved; lip sessile, the uppermost segment of the perianth, 
erect, tridentate at the apex, usually auriculate and concave; column short, terete, often 
toothed at the apex; anther terminal, erect or incumbent; pollinia four, waxy; capsule 
small, ovoid to ellipsoid or subglobose. 

A genus of about 250 species which attains its greatest development in Asia and 
Oceania; also widely distributed in the Western Hemisphere and sparsely in Europe. 

1. Flowers deep-maroon to rarely greenish; lip acuminate at apex .. . .... .. ..... ... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I. 111. Ehrenbergii. 

1. Flowers green or yellowish-green; lip unequally tridentate at apex with the middle
tooth minute ( 2 )

2 (I). Flowers subsessile; pcdicels less than 2 mm. long; raceme spicate, narrowly 
cylindrical, densely many-flowered, usually much less than 10 mm. in diameter .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. M. S011lei.

2. Flowers on slender pedicels more than 3 mm. long; raceme subcorymbose to slen<ler
elongatecl, laxly few- to many-flowered, usually more than 15 mm. in diameter ... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. A1. unifolia. 

1. Ma1axis Ehrcnbcrgii ( Reichb. f.) 0. Ktze. Plant slender, glabrous, to nearly 5 dm.
tall; leaf solitary, suborbicular to oblong-elliptic, to 1 dm. long and 6 cm. wide; pedicels 
2-3 mm. long; flowers deep-maroon to rarely greenish; lip triangular-lanceolate and more
or less hastate, 2-2.5 mm. long. In humus of open forests and about igneous rocks in
Chisos Mts. of the Big Bend, rare, summer-fall; from w. Tex. to Ariz., s. through Mex.
to Gnat.

2. Malaxis Soulei L. 0. Wms. MOUNTAIN l\ULAxrs. Plant slender, glabrous, to 5 dm.
tall; leaf solitary, cordate-ovate to oblong-lanceolate, to 15 cm. long and 6 cm. wide; 
pedicels stout, to 2 mm. long; flowers minute, yellowish-green; lip uppermost in the 
flower, 1.5-2.8 mm. long. In humus in moist canyons and ravines, and on wooded slopes 
in the mts. of the Trans-Pecos, July-Oct., from w. Tex. to Ariz., s. through Mex. to C.A.

3. Malaxis unifolia Michx. GREEN ADDER's l\WUTI-I. Plant bright-green, to 55 cm. tall;
leaf solitary, orbicular-ovate to ovate-lanceolate, to 9 cm. long and 65 mm. wide; pedicels 
filiform, 3-10 mm. long; flowers green; lip lowermost in the flower, 2-4 mm. long. 
Achroanthes unifolia ( Michx.) Raf. On moist wooded slopes along streams, ravines, and 
in mixed pine-hardwood forests in e. Tex., Mar.-July; from Nfld., s. to n. Fla., w. to 
Minn., Mo., Ark. and Tex.; also Cuba, Jam. and Mex. 

14. TIPULARIA Nurr.

A genus represented by only one other species which occurs in Japan. 
1. Tipularia discolor ( Pursh) Nutt. CruPPLED CRANE-FLY. Inconspicuous terrestrial

scapose herb to 65 cm. high, arising from a 'horizontal series of corms which alternately 
produce a leaf in autumn and a slender scape in summer, the stem brownish-green, 
suffused with purple or bronze; leaf solitary, fugacious with the arrival of the scapose 



446 Orchidaceae (Orchid Family) 

inflorescence, cordate-ovate, green above, purplish beneath, to 1 dm. long and 7 cm. 
wide; perianth segments similar, typically oblong-elliptic, 4- 8 mm. long; lip 3-lobed, 
with a slender spur produced at the base; spur horizontal or ascending, 1. 5-2 cm. long; 
capsule ovoid, pendent. T. unifolia ( Muhl.) B.S.P. In humus of rich damp woods, along 
streams, on pine-hardwood slopes, and in floodplain areas of e. and s.e. Tex., July-Aug.; 
from N.Y. and Pa., s. to n. Fla., w. to 0., Ind., Ky., Ark. and Tex. 

This is apparently the only species in the Orchidaceae known to have an asymmetrically 
arranged perianth in which one of the petals distinctly overlaps the dorsal sepal for 
about half its width. Another interesting characteristic of this species is the fact that 
during the winter a solitary ovate leaf, purplish beneath, remains above ground, usually 
lying on or among fallen leaves. The leaf withers away in summer before or just as the 
slender flowering scape arises from the series of underground corms. 

15. HEXALECTRIS RAF.

Terrestrial scapose saprophytic herbs arising from slender or stout coralloid and 
annulated rhizomes; stem flesh-colored or purplish, apparently lacking chlorophyll, simple 
or occasionally branched; leaves reduced to buff or purplish sheathing scales; inflorescence 
a lax terminal few-flowered raceme; flowers showy, rose-lavender, purplish, red or 
yellowish, often variously striped or mottled with purple, rarely nearly white; sepals and 
petals free, spreading or somewhat revolute; lip 3-lobed, crested on the disk with several 
longitudinal central lamellae or ridges; column slender, shallowly winged on each side 
at the summit; pollinia eight, four in each cell of the anther, waxy, fasciculate. 

A small genus of only 6 species in the United States and Mexico. 
1. Midlobe of lip adorned with three irregularly scalloped and broken lamellae ..... . 

. . . . • . . . . . • . . . . . . . . • . . . . • . . . • . . . . . . . . . . . . . . . . 1. H. W arnockii. 
1. Midlobe of lip not as above, without prominent lamellae ( 2 )
2( 1 ). Lateral lobes of lip free for 3 mm. or more ( 3 )
2. Lateral lobes of lip free for 2 mm. or less ( 4 )
3 ( 2 ). Lateral lobes of lip oblong, obtuse; lip broadly elliptic in outline, 14 mm. or more

long ........................................ 4. H. revol11ta. 
3. Lateral lobes of lip subquadrate to suborbicular-obovate, broad at the apex; lip

obovate in outline, 13 mm. or less long ........... 2. H. grandiflora. 

4(2 ). Lip less than 10 mm. long ..................... 5. H. nitida. 
4. Lip more than 12 mm. long ....................... 3. H. spicata. 

1. Hexalectris W amockii Ames & Correll. TEXAS PURPLE-SPIKE. Plant 1.5-3 dm. tall;
raceme 3- to 8-Howered; sepals and petals maroon or deep-purple, 1.5-2 cm. long; petals 
oblanceolate to linear-spatulate; lip white with the lateral lobes veined with purple, 
adorned with orange-yellow lamellae and purple at the apex, about as long as the petals. 
In humus beneath oaks or in cedar-oak groves on the Edwards Plateau and in the Trans
Pecos, June-Aug.; also in  the Chiricabua National Monument, Ariz. 

The slender maroon or deep-purple stem and the rather large nodding flowers are 
characteristics of this species. 

2. Hexalectris grandiflorn ( A. Rich. & Cal.) L. 0. Wms. GREENMAN's HEXALECTJUS.
Plant purplish, to 6 dm. tall; flowers deep-rose-lavender to purplish-red, sometimes nearly 
white; petals oblong-oblanceo1ate, 12-23 mm. long; lip 1-1.3 cm. long. H. mexicana 
Greenm. In rich humus of woods in ravines, moist canyons, and on stream banks in the 
mts. of the Trans-Pecos, June-Aug.; also Mex. 

3. Hexalectris spicata (Walt.) Bamh. CRESTED CORAL-ROOT. Plant often stout, to 8 dm.
tall; sepals and petals yellowish with purplish-brown striations, strongly 5-nerved; petals 
oblong-elliptic to narrowly oblong-spatulate, 1.8-2 cm. long; lip yellowish-white, with 
purple striations, 14-17 mm. long. H. aphylla (Nutt.) Raf. In moist shady soil on stream 
banks, in creek basins, grassy woodlands, canyons, cedar thickets, usually associated with 
limestone, in cen. and Trans-Pecos Tex., May-July; from W.Va. and Md., s. to cen. Fla., 
w. to Ind., Ky., Mo., Ark. and N.M.; also Mex.

4. Hexalectris revoluta Correll. Closely allied to H. spicata; plant 3-4. 5 dm. tall;
sepals and petals 1.5-2 cm. long; petals elliptic to elliptic-obovate; lip about as long as 
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the petals. In moist or dry open oak woods in canyons in the mts. in the Trans-Pecos, 
June-July; also n. Mex. 

When the flowers are fully expanded the sepals and petals are usually conspicuously 
revolute, often being tightly rolled back a third or more their length. 

5. Hexalectris nitida L. 0. Wms. Plant to about 3 dm. tall; flowers deep-purple and
vemicose; petals narrowly obovate to oblanceolate. Among rocks in shaded canyons in the 
mts. of the Trans-Pecos, July-Aug.; also n. Mex. 

This is the smallest flowered species in the genus, with all the segments usually less 
than 1 cm. long. 

16. CORALLORHIZA CHA.T.

Inconspicuous terrestrial saprophytic scapose herbs with short or somewhat elongated 
rhizomes that are much-branched, toothed and coralloid; stem brownish, yellowish or 
purplish, destitute of green foliage, clothed with several membranaceous sheaths; in
florescence terminating the simple naked scape, consisting of a lax raceme of yellowish, 
brownish or purplish flowers, the flowers sometimes greenish or whitish; sepals subequal, 
ascending, spreading or connivent; lateral sepals united at the base to form a short 
mentum which is more or less adnate to the ovary; lip simple to 3-lobed, slightly adherent 
to the base of the column; column compressed; anther terminal; pollinia four, waxy, free; 
capsule ovoid to ellipsoid, pendent. 

A small complex genus of about 12 species, mainly in North and Central America, with 
the greatest number of species in Mexico and its greatest development in the United 
States and Canada; one species in Eurasia. 
1. Lip unequally 3-lobed, with the lateral lobes smaller than the midlobe ........... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. C. rnaculata. 
1. Lip not 3-lobed, at most notched, erose-denticulate or undulate on the margins ( 2)
2( I). Lip not linguiform, with Hat margins which are not thickened at the base; disk

with a pair of separate lamellae on the lower half; perianth segments without 
prominent striations ......... .................. 2. C. Wisteriana.

2. Lip linguiform, with conspicuously involute margins which are much-thickened at
the base; disk of lip with fleshy bilobed callus in the middle near the base; 
perianth segments usually conspicuously striate-veined ... ... .. .............. . 
. . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. C. striata.

1. Corallorhiza maculata Raf. SPOTTED CORAL-ROOT. Plant madder-purple or yellowish,
to 75 cm. tall; sepals and petals crimson-purple or rarely greenish, 3-nerved; petals 
oblong-lanceolate to oblanceolate, 5.5-7.5 mm. long; lip nearly pure-white or white and 
spotted with magenta-crimson, about as long as the petals. C. multi-flora Nutt. In rich 
decaying humus in pine-hardwood forests in the mts. of the Trans-Pecos, July-Aug.; from 
Nfld. and N.S., s. to w. N.C., w. to Wash., Ore. and Calif., s.w. to Tex., N.M. and Ariz.; 
also Mex. and Guat. 

2. Corallorhiza Wisteriana Conrad. SPRING CORAL-ROOT. Plant yellowish or sometimes
madder-purple, to about 4 dm. tall; sepals and petals greenish-yellow, tinged with brown
purple; petals linear to narrowly ovate-elliptic, 5.5-7.5 mm. long; lip white, spotted with 
magenta-purple, about as long as the petals. On upland forested slopes, in cedar brakes, 
canyons, on river bluffs, in the e. half of Tex., Feb.-May; found sparingly from Pa., W.Va. 
and Va., s. to cen. Fla., w. to Wash., Wyo., Vt., Colo. and Ariz.; also Mex. 

3. Corallorhiza striata Lindi. STRIPED CORAL-ROOT. Plant madder-purple to brownish
purple, to 5 dm. tall; flowers rather large for the genus, pinkish-yellow or whitish, tinged 
and conspicuously striped with reddish-purple, the segments to 15 mm. long. In moist 
soil in dense damp forest�, canyons and on shaded banks along streams in the Trans
Pecos, May-July; from Que. and Ont., w. to Wash., Ore. and Calif., s.w. to Tex. and 
N.M.; also n. Mex.

SUBCLASS 2. DICOTYLEDONEAE 

Stem exogenous, of pith, wood and bark, the wood in one or more layers surrounding 
a central pith, traversed by medullary rays, and covered by the bark ( endogenous in 
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structure in Nympliaeaceae). Leaves usually pinuatcly or palmately Yeine(l, the vein lets 
forming a network. Parts of the flower usually in fours or fives, rarely in threes or sixes. 
Embryo of the seed with two cotyledons ( one only irr Nymphaeaceae and some species 
of Ranunculaceae; in Quercus and a few other genera 3 sometimes occur, and in some 
species of Amsinckia 4), the first leaves of the germinating plantlet opposite. 

Dicotyledonous plants are first definitely known in Cretaceous time. They include more 
than 160,000 species and constitute nearly four fifths of all flowering plants. 

FAM. 46. SAURURACEAE E. MEY. 

LIZARD'S-TAIL FAMILY 

Erect or ascending more or less aromatic perennial herbs, usually rhizomatous and 
stoloniferous; stems jointed; leaves alternate, simple, usually petioled; stipules adnate to 
petiole; flowers perfect, in congested or lax elongated spikes that may or may not be 
subtended by an involucre; perianth none; pistils 3 or 4, indehiscent, I-seeded, free or 
united at the base; stamens as many as 8, free or adnate to ovary at base or epigynous, 
the 2-ct'lled anthers longitudinally dehiscent; fruit a somewhat succulent capsule, in ours 
dehiscing apically through the central-apical portion of the folliclelike capsule. 

A small family comprised of 5 genera and about 7 species in North America and A�ia. 

1. Leaves mostly basal; spike subtended by an involucre; west and southwest Texas ...
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . 1. A'!e1nopsis, p. 448. 

1. Leaves all cauline; spike naked, not subtended by an involucre; east and southeast
Texas ....................................... 2. Sa!lrt1rus, p. 448. 

I. ANEMOPSIS H. & A.

A monotypic genus. 

1. Anemopsis californica (Nutt.) H. & A. YEnBA MANSA. Plant forming colonies, usually
about 3 dm. tall; stems nodose, scapelike, from aromatic creeping rootstocks; leaves 
mostly basal, tho5e on the stem subtended by a sheathing bracteose leaf, elliptic-oblong, 
truncate or cordate at base, to 15 cm. long, with the petiole about as long as the blade; 
spike conical, 1.5-4 cm. long, subtended by a whorl of white or reddish bracts; most of 
the flowers subtended by a white obovate clawed bract; ovary sunk in the rachis of spike; 
fruit a capsule. In alkaline or saline soils of meadows, flats, and along streams in w. and 
s.w. Tex., recently reported from Hemphill and Lubbock cos. in tl1e Panhandle, May
July; from Calif. and Ariz., n.e. to cen. Colo. and e. to w. Tex.; also n. Mex. 

2. SAURURUS L.

Another species occurs in eastern Asia. 

I. Saururus cernuus L. L1zARD's-TAIL. Plant fanning colonies, to about 9 dm. tall;
stem naked below, leafy above, simple or branched; leaves cauline, cordate-ovate, the 
veins converging, to 15 cm. long, much longer than the petiole; stipules indistinct; spike 
to 3 drn. long and 15 mm. in diameter, peduncled, wandlike, naked, pubescent, curved
nodding at tip; flowers white, crowded, provided with a small bract that is adnate to or 
borne on the pedicel; stamens with long slender filaments; pistils (carpels) united at 
base; stigmas recurved; fruit somewhat fleshy, wrinkled. In water or muddy soils of 
lakes, swamps and streams in e. and s.e. Tex., May-Aug.; from s.w. Que. and s. Ont., 
s. to Fla., w. to Minn., Ill., Mo., Kan. and Tex.

FAM. 47. SALICACEAE MIRE. WILLOW FAMILY 

Shrubs or trees with soft light wood, bitter bark and simple alternate deciduous 
stipulate leaves; stipules deciduous or persistent; dioecious ( sexes on separate plants); 
flowers in aments (catkins) which fall off as a unit ( the staminate after shedding pollen, 
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the pistillate after ripening ancl tlispersal of i;eccls); flowers subtended by a siugle scale
like bract; stamens 2 to many; fruit a !-celled capsule, 2- to 4-valved, containing nu
merous seeds that are surrounded by a tuft of long silky white or tawny hairs that arise 
from the base; style 1, rarely wanting; stigmas 2 to 4, sometimes 2-lobed. 

A family containing only the following two genera, both of which are widely distributed 
but most abundant in North Temperate and Alpine-Arctic regions. 

1. Buds with a single scale; floral bracts entire or merely toothed, tardily deciduous or
pcrsi,tent; flowers with a ventral and sometimes a dorsal gland; disk none; stamens 
2 to 7 or 8; capsule 2-valved .................... 1. Salix, p. 449. 

1. Buels with several imbricated scales, often resinous; floral bracts lacerate, caducous;
flowers borne on a shallow or cup-shaped disk; stamens 6 to 60; capsule 2- to 
4-valvecl .................................... 2. Populus, p. 4 53. 

I. SALIX L.·IO WILLOW 

Prostrate to ascending or erect shrubs to large trees, to 36 m. or more in height; bud
scale one, with an adhering inner membrane; leaf blades variable, linear, lanceolate, 
oblanceolate, elliptic or oblong, petiolate, often persistently stipulate, green or glaucous 
on the lower surface, hairy to glabrous, the margins entire or somewhat revolute, den
ticulate, serrulate, crenate, undulate, or undulate-serrulate; aments precocious, coetaneous 
or serotinous, ascending, divaricate or somewhat recurved ( never pendulous), 1-10 cm. 
or more long, slender and flexuous to stout and dense; flower scales entire to erose
toothed, yellowish to black, mostly hairy, tardily deciduous or persistent; stamens 2 
( sometimes united) to 7 or 8, with 1 ventral and sometimes 1 dorsal gland; capsules 
with 2 valves recurving at maturity, lanceolate to ovoid, 2-9 mm. long, hairy to glabrous, 
sessile or pedicelled ( 0.5-3 mm. long), with 1 ventral gland and sometimes 1 dorsal 
gland; style 1 (sometimes wanting), entire or more or less divided; stigmas 2, entire or 
more or less divided; without a disk; seeds numerous, minute, 0.8-1.2 mm. long, oblong, 
bearing a tuft of silky hairs at base. 

A genus of about 500 species, widely distributed throughout the North Temperate 
and Arctic zones, a few in the American tropics and Southern Hemisphere. 

KEY BASED ON VEGETATIVE CI-L<\RACfERS 

A. Leaves narrowly lanceolate to lanceolate, acuminate to long-acuminate, 5-10 or
12 cm. long, finely serrulate, the vein islets beneath very small ( 1) 

B. Leaves linear or linear-oblong, acute, ahnost sessile, subentire to remotely and
irregularly denticulate ( sect. Longifoliae) ( 8) 

C. Leaves linear-oblong or linear-oblanceolate, 5-10 cm. long, distinctly petiolecl, entire
to undulate-serrate, gJaucous on lower surface, more or less pubescent ( 14) 

1 (A). Leaves green beneath, linear-lanceolate, acuminate ( sect. Nigrae) ( 2) 
1. Leaves glaucescent to glaucous beneath ( 4)

2( 1 ). Twigs all yellowish; blades narrowly lanceolate .... 2. S. Gooddingii var. 
variabilis. 

2. Twigs brown to blackish ( seasonal somewhat yellowish) ( 3)

3 ( 2). Petioles short, averaging about 6 mm. long, brownish, pubescent; blades broader,
less narrowed at base .......................... 1. S. nigra var. nigra. 

3. Petioles longer, averaging about 8 mm. long, yellowish, glabrous; blades narrower,
more narrowed at base ........................ la. S. nigra var. 

Lindheimeri. 

4( 1 ). Petioles with glands near leaf base; b]ades lanceolate, coarsely crenate-serrate, 
dark-green above, glabrous ..................... 11. S. fragilis. 

4. Petioles without glands near leaf base ( 5)

•
0 Adapted from Carleton R. Ball in C. L. Lundell, Flora of Texas III: 369-39 2. 1961.
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5( 4). Twigs brownish, often pubescent; blades linear- to narrowly lanceolate, long
acuminate, often pubescent, dark-green above (sect. Bonplandianae) ( S. longipes 
var. Wardii) •..•........•..•........•.......• 4. S. caroliniana. 

5. Twigs yellow or yellowish, glabrous; blades yellowish-green above, glabrous ( 6)

6 ( 5). Twigs enormously elongated and pendulous ( weeping); blades linear-lanceolate,
falcate ...................................... 10. S. babylonica. 

6. Twigs slender but not greatly elongated or pendulous ( 7)

7( 6). Blades lanceolate or somewhat ovate-lanceolate; aments lax ................ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . 3. S. amygdaloides var. 

amygdaloides. 
7. Blades linear-lanceolate or lingulate-lanceolate; aments denser ..•............... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 3a. S. amygdaloides var. 
Wrightii. 

8 ( B). Blades yellowish-green, somewhat translucent, glabrous ( more or less thinly 
hairy while developing) ( 9) 

8. Blades green, more opaque, silvery-silky or more or less gray-pubescent { 10)

9( 8). Blades 5-10 or 12 cm. long, 5-10 mm. wide . . . . . . 5. S. interior var. interior. 
9. Blades 5-8 or 10 cm. long, 2-5 mm. wide ............ 5a. S. interior var. 

pedicellata. 

10 ( 8). Blades silvery-silky, at least until full-size ( 11) 
10. Blades more or less gray-puberulent or gray-pubescent ( 12)

11 ( 10). Blades 6-10 or 12 cm. long, usually sharply denticulate, the hairs persisting
beneath ( especially on midrib) . . . . . . . . . . . . . . . . . . Sb. S. interior var. 

angustissima. 
11. Blades 5-8 cm. long, mostly subentire, the hairs persisting on both surfaces ....... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6b. S. exigua var. 
stenophylla. 

12( 10). Blades only occasionally more than 4 cm. long and 4 mm. wide, usually crowded, 
yewlike, pubescent, often becoming glabrate ...... 7. S. taxifolia. 

12. Blades only occasionally less than 5 cm. long, 5 mm. wide, not yewlike, pubescent
or gl�brous ( 13) 

13 ( 12). Blades 5-8 or 10 cm. Jong, 5-10 or 12 mm. wide, permanently more or less 
pubescent .................................... 6. S. exigua var. exigua. 

13. Blades 4-6 or 8 cm. long, 3-5 or 6 mm. wide, soon glabrate to glabrous and yellowish
green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6a. S. exigua var. 

neoadensis. 

14(C). Blades mostly linear-oblanceolate, pubescent while young, becoming glabrous, 
densely glaucous and veiny; distribution mostly in mountain canyons ( sect. 
Lasiolepes) .................................. 8. S. lasiolepis var. 

Bracelinae. 
14. Blades narrowly elliptic to oblanceolate, densely pubescent while young, more thinly

so and somewhat rugose in age; distribution in low or upland prairies or open 
wasteland eastward ( sect. Capreae) ............. 9. S. humilis var. 

rigidiuscula. 

KEY BASED ON FLORAL CHARACTERS 

1. Flower scales yellowish, slowly deciduous; aments Jeafy-pedunculate (2)
1. Flower scales blackish, persistent; aments precocious, sessile or subsessile ( 10)

2( 1 ). Aments only one per peduncle, mostly coetaneous, occasiona1ly subprecocious;
capsules always glabrous ( in Texas) ( 3) 

2. Amen ts ( especiaJly staminate) 2 to 4 per peduncle, the supernumerary later, at base
of the first, serotinous; stamens 2; ovaries ( sometime) and capsules ( less fre
quently) more or less hairy while developing ( sect. Longifoliae) ( 7) 
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3 ( 2). Stamens 3 to 7 or 8; trees native ( 4) 
3. Stamens 2 (occasionally 3 or 4 in S. fragilis); mature fruiting aments 7-10 mm.

wide; trees introduced ( 6) 
4(3). Fruiting aments (mature) 10-1 5 mm. wide; capsules 4-5 or 6 mm. long; pedicels 

1-2 mm. long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. S. nigra and 
3. S. amygdaloides.

4. Fruiting aments (mature) 1 5-20 mm. wide; capsules 5-6 or 7 mm. long; pedicels
1.5-3 mm. long ( 5) 

5( 4). Capsules mostly 5.5-6.5 mm. long .............. . 2. S. Gooddingii var. 
variabilis. 

5. Capsules mostly 4. 5- 5.5 mm. long . . . . . . . . . . . . . . . . . . 4. S. caroliniana. 

6( 3). Capsules 1.5-2.5 mm. long, sessile ............... 10. S. babylonica. 
6. Capsules 4.5-5 mm. long; pedicels 0.5-0.8 mm. long ... 11. S. fragilis.

7(2). Aments 1-1.5 cm. long, crowded near the tips of twigs ..................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. S. tax if olia. 

7. Aments 3-6 or 8 cm. long, scattered along the twigs ( 8)

8 ( 7). Capsules 5-6 or 7 mm. long; aments to 1 5  mm. wide ..................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. S. exigua and vars. 

8. Capsules 8-9 or 10 mm. long; aments to 20 mm. wide ( 9)

9 ( 8). Capsules thinly silky to glabrous when young, glabrous when mature ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. S. interior var. interior 

and 5a. S. interior var. 
pedicellata. 

9. Capsules densely white-hairy while young, gray-hairy when mature ............ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5b. S. interior var. 

angustissima. 

10( 1 ). Aments 8-12 mm. wide; capsules 4- 5 mm. long, glabrous .................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. S. lasiolepis var. 

Bracelinae. 
10. Aments 1 5-20 mm. wide; capsules 7-9 mm. long, pubescent ................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. S. humill� var. 
rigidiuscula. 

1. Salix nigra Marsh. var. nigra. BLACK WU.LOW, SAUZ. Trees to 20 m. or more in
height, sometimes with several trunks. Frequent in alluvial soils along streams and about 
bodies of water throughout the e. two thirds of Tex., w. to the 101st meridian and s. to 
Cameron Co., spring; from N.B. and N.E., s. to Fla., w. to s. Minn., s.e. Neb., e. Kan., 
Okla. and Tex. 

la. Salix nigra var. Lindheimeri Schneid. LINDHEIMER's DLACK WILLOW. Differs from 
var. nigra in the usually narrower leaves which are at least more attenuate at the base, 
with a comparatively longer petiole. The young branchlets and the petioles are also 
glabrous or become so very soon. Habitats and distribution in Tex. similar to those of 
var. nigra; a s.w. variety that occurs from Ark. and s.e. Kan., s.w. across Okla. and Tex. 
to n.e. Mex. 

On the basis of his recent research findings, W. Andrew Archer is of the opinion that 
some Texas specimens (from Hidalgo, Starr, Uvalde and Val Verde counties) now con
sidered as this variety should be referred to the more southern S. Humboldtiana Willcl. 
These plants have sculptured markings on their capsules and lack a miniature shoot 
from the axis of the top peduncle leaf. Salix nigra has unsculptured capsules and often 
produces a shoot. 

2. Salix Gooddingii Ball var. varinbilis Ball. SoUTIJ\VESTERN BLACK WILLOW. Trees to
1 5  m. tall, with 2 to 4 trunks. The yellow twigs and usually pubescent petioles are 
distinguishing characteristics. In alluvial soils along streams and near bodies of water 
in the w. tiurd of Tex., spring; from Calif. and s. Nev., e. to w. Tex. and n. Mex. 

Recent research findings by W. Andrew Archer would place S. Gooddingii in S. nigra. 
3. Salix amygdaloides Anderss. var. amygdaloides. PEACH-LEAVED w1u.ow. This is a

striking tree willow, to 12 m. tall. with its twigs yellowish; leaves yellowish-green, white 
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on the lower surface; outer branchlets of the lower limbs often somewhat drooping under 
favorable conditions. In alluvial soils along streams and near bodies of water in the 
Plains Country and Trans-Pecos, spring; from Que., w. to s.e. B.C., s. to Pa., s.w. Ky., w. 
Tex., N.M., n.e. Ariz. and n.w. Nev. 

3a. Salix amygdaloides var. Wrightii (Anderss.) Schneid. Var. Wrightii differs from 
var. amygdaloides only in its very narrowly lanceolate leaf blades that are 7-10 or rarely 
15 mm. wide and 6-8 or 10 cm. long, tapering gradually to the acuminate or long
acuminate apex and with the bases always sharply acute. S. Wrightii Anderss., S. nigra 
var. Wrightii (Anderss.) DC. Along streams and near bodies of water in w. and s.w. Tex.; 
also in adj. N.M. and(?) Mex. 

4. Salix caroliniana Michx. LoNG·PEDICELLED WILLOW. Shrubs or trees to 12 m. tall.
S. longipes Shuttlew, S. Wardii Bebb. Along rocky water courses and in coastal sands in 
s.-cen. Tex., spring; W.I. and Fla., w. Tex., n. to the Potomac Vailey, the Ohio River in 
w. Pa., s. Ind. and s.w. to e. Okla.

5. Salix interior Rowlee var. interior. SANDBAR WILLOW, TARAY. Shrub with clustered
stems, usuaIIy to 4 or rarely to 5.5 m. tall. In alluvial soils, mostly along ditches and about 
bodies of water in n. Tex., s. to the Rio Grande VaIIey, spring; Potomac and Ohio valleys, 
n. to s. Can., w. from the Miss. River across the Great Plains, s. to La. and Tex., n.w. to 
Alas. and Yuk.

5a. Salix interior var. pedicellata (Anderss.) Ball. NARROW-LEAVED SANDBAR WILLOW. 
Differs from var. interior in the narrowly linear leaves, 2-4 mm. wide, and in the ovaries 
nearly always glabrous. S. linearifolia Rydb. In the drier and higher w. part of the range 
of var. interior from w. Tex. to Mackenzie, Yuk. and Alas., less common in the Miss. Valley. 

5b. Salix interior var. angustissima (Anderss.) Dayton. SILVERY-FRUITED SANDBAR 
WILLOW. This variety differs from var. interior principally in the ovaries being densely 
white pilose-pubescent and the capsules remaining gray pilose-pubescent even in age. 
Along streams and near bodies of water in s. and w. Tex.; also adj. N.M. and Mex. 

6. Salix exigua Nutt. var. exigua. GRAY SANDDAR WILLOW. Grayish, leafy, several
stemmed shrubs 2-4 m. tall. Along streams and near bodies of water, usually at high 
elevations, in the Edwards Plateau, Plains Country and Trans-Pecos, spring; from Calif., 
n. to B.C. and e. to the w. Great Plains.

6a. Salix exigua var. nevadensis ( Wats.) Schneid. Differs ( in part) from var. exigua
in having browner and more glabrate branchlets, narrower glabrate and yellowish-green 
leaves, and somewhat more glabrate flower scales. Along streams and near bodies of 
water, in canyons, in the w. Plains Country and Trans-Pecos; from Calif., Ida. and Ut., 
e. to s. Colo. and w. Tex.

6b. Salix exigua var. stenophylla (Rydb.) Schneid. SILVERY DESERT WILLOW. Variety
stenophylla differs from var. exigua in havmg narrower leaves and in the much more 
dense silvery-pubescence of all vegetal parts, and branchlets and bud scales more densely 
pilose-pubescent. From var. 11evadensis it differs in its densely silvery-pubescent leaves 
that never become glabrate or yellowish-green in age, except on some vigorous shoots. 
Along streams and near bodies of water in the Plains Country and Trans-Pecos; from 
Tex. and n. Mex. to Calif., n. to Colo. and Ida. 

1. Salix taxifolia Kunth. YEW-LEAF ,VILLOW. Shrubs or trees to 12 m. taII. Along
streams, about springs, and bodies of water in w. Tex., spring; from Tex. to s. Ariz. and 
n. Mex.

8. Salix lasiolepis Benth. var. Bracelinae Ball. NARROW-LEAVED ARROYO WILLOW.
Shrubs or small trees usually less than 8 m. tall. Along streams in w. Tex., spring; from 
s. Calif., e. to Tex. and n. Mex.

9. Salix humilis Marsh. var. rigidiuscula ( Anderss.) Robins. & Fern. NARROW-LEAVED
PRAIRIE WILLOW. Shrubs with clustered stems, usually less than 25 dm. tall. In dry bar
rens, fields, open woods and swampy areas in n.e. Tex., spring; from the Appalachian 
Plateau to the e. edge of the Great Plains, w. to cen. N.D. and Tex. 

10. Salix babylonica L. WEEPING WILLOW. Trees to 12 m. tall; branchlets extremely
slender and greatly elongated, pendulous, yellowish or brownish, glabrous, brittle at base 
( falling in wind-storms). 

A north-China plant, long cultivated in Europe as an emblem of mourning, and early 
introduced into America as an ornamental. Now widely planted and sparingly escaped, 
especially in e. U.S. 
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11. Salix fragilis L. BRITI'LE or CRACK WILLOW. Large trees to 20 m. tall. Introd. from
Eur. in Colonial times for ornament, sentiment, pasture shade, and charcoal for making 
gunpowder; commonly established along streams as an escape in Can. and e. and cen. 
U.S. No specimen has been seen from Tex. but it undoubtedly occurs as an escape in 
the state. 

2. POPULUS L.u CorroNWooD. ALAMO 

Fast-growing and often short-lived dioecious trees with soft wood, fissured bark and 
mostly stout branches; branchletc; slender or stout, terete or angled, pale-olive-brown or 
grayish- to lustrous reddish-brown, glabrous to tomentose; buds terminal and lateral, 
resinous or nonresinous, covered by several imbricated membranaceous scales; leaves 
alternate, stipulate, varying in shape from deltoid to rhombic or lanceolate, with the 
margins entire to variously crenate or serrate with the teeth often glandular, rarely lobulate, 
often bearing glands on upper surface at junction of leaf blade with petiole; petioles stout 
and much-abbreviated to elongate and slender, more or less terete to laterally compressed, 
sometimes channeled on upper side; stipules caducous; leaf scars deltoid to elliptic in 
shape, with 3 bundle scars; flowers without a perianth, in pendulous stalked unisexual 
arnents, appearing before the leaves, borne singly, inserted on a shallow or cup-shaped 
symmetrical or oblique persistent disk and subtended by a bract; bracts stipitate, mostly 
cuneate or obovate, entire to variously lacerate or divided above, glabrous to villous, 
caducous; stamens 6 to 60, the slender filaments free on the disk and the small yellowish
red to purplish anthers ellipsoid to ovoid; ovary sessile on the disk, with 2 to 4 parietal 
placentae; styles short; stigmas 2 to 4, divided into filiforrn lobes or broadly dilated and 
more or less irregularly erose; pistillate aments mostly becoming elongated with age; fruit 
usually maturing before the leaves are mature, a 2- to 4-valved dehiscent capsule, globose 
to ellipsoid-conic, pale- to dark-brown; seeds abundant, minute, surrounded at the base 
by a tuft of long silky white or tawny hairs that are directed upward parallel with and 
encompassing the seed. 

This is a genus of about 35 species, all native of the Northern Hemisphere in both the 
Old and New World. Many species are widely grown as ornamental shade and street 
trees, especially because of their rapid growth and ease of propagation from cuttings. 

According to some historians, the Alamo of Texas fame received its name from a grove 
of Populus that grew on the banks of the acequia, "alamo" being the Spanish word for 
cottonwood. 

1. Leaf blades permanently whitish-tomentose on lower surface; buds tomentose ..... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . 1. P. alba.

1. Leaf blades and buds at most pubescent ( 2)
2 ( 1 ) . Petioles nearly terete, usually prominently channeled or somewhat flattened on

the upper side; leaf blades suborbicular-ovate to rhombic-ovate or lanceolate, the 
margins mostly finely serrate or crenate-serrate ( 3) 

2. Petioles conspicuously laterally compressed ( especially just below the leaf blades),
rarely channeled on the upper side; leaf blades typically deltoid to rhombic-ovate 
or suborbicular, the margins coarsely or finely crenate-serrate ( 5) 

3 ( 2). Leaf blades more than 3 times as long as wide, pale-green on the lower surface, 
mostly obtuse to acute; petioles rarely more than 20 mm. long ............... . 
. . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . • • 3. P. angustifolia.

3. Leaf blades rarely as much as twice as long as wide, not conspicuously paler on the
lower surface, mostly acuminate; petioles usually more than 25 mm. long ( 4) 

4( 3). Pistillate disk sessile; fruit orbicular, 2-3 mm. in diameter; leaf blade suborbicular
ovate to broadly deltoid-ovate, truncate to broadly rounded at the base, the margins 
sharply and unevenly serrate ......•............. 4. P. Hfnckleyana.

4. Pistillate disk on a pedicel 3-5 mm. long; fruit ellipsoid-ovoid, about 10 mm. long;
leaf blade more or less rhombic, commonly rounded-cuneate at base, the margins 
mostly crenate-serrate . . . . . . . . . . . . . . . . . . . . . . . . . . 2. P. acuminata.

-----

'1 Cf. D. S. Correll in C. L. LundelJ, Flora of Texas III. 393-407. 1961 for a more 
detailed treatment. 
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5(2}. Leaf blades suborbicular to broadly ovate , abruptly apiculate to shortly acuminate 
at apex , the margins finely crenate-serrate; found only at high elevations in the 
mountains of the Trans-Pecos ................... 10. P. tremuloides. 

5. Leaf blades deltoid to broadly rhombic-ovate , coarsely or finely crenate-serrate; not
confined to high elevations ( 6) 

6 ( 5). Bud scales glabrous; leaf blades finely or coarsely crenate-serrate with usually 10 
to 20 teeeth on each side ( 7 ) 

6. Bud scales pubescent to puberulent or very rarely subglabrous; leaf blades usually
coarsely crenate-serrate with mostly no more than 10 teeth on each side ( 8) 

7 ( 6). Lr:af blades with 2 or more prominent glands on upper surface at juncture with 
petioles, typically truncate or cordate at base; fruiting pedicels 8 mm. or more long 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. P. dcltoides. 

7. Leaf blades without glands on upper surface at juncture with petioles, typically
widely cuneate at base; fruiting pedicels less than 6 mm. long .............. . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. P. nigra. 

8 ( 6). Trees of the Trans-Pecos and along the Rio Grande ( 9) 
8. Trees of the Plains Country and eastward ( 10)
9 ( 8). Branchlets ( except buds) and petioles essentially glabrous; fruiting pedicels 7

mm. or more long; leaf blades more or less cordate to rarely truncate at base .... 
. . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. P. Vi'i.�lizenii.

9. Branchlets and petioles usually conspicuously pubescent or puberulent; fruiting pedi
cels rarely more than 3 mm. long; leaf blades usually broadly cuneate or sometimes 
truncate or rarely cordate at base . . . . . . . . . . . . . . . . 5. P. arizo11ica. 

10 ( 8). Leaf blades with a pair of glands on upper surface at juncture with petioles .... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. P. Sargentii var. 

Sargentii. 
10. Leaf blades without basal glands or rarely with rudimentary glands ............. . 

• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. P. Sargentii var. texana. 

1. Populus alba L. WHITE POPLAR, ALAMO BLANCO. Tree to about 30 m. tall, spreading
by rootsprouts, with a wide rounded crown; leaves deltoid-ovate in outline, usually lobu
late or coarsely and sinuately toothed, 6-12 cm. long, usually narrower than long; petioles 
terete, tomentoc;e, 2-4 cm. long; staminate aments 8 cm. long or more; pistillate aments 
4-7 cm. long; fruits ovoid, 3-5 mm. long. A commonly cult. tree ( nat. of Eur. and Asia)
that escapes and becomes naturalized along roadsides and on borders of fields, often
becoming a pest, Mar.- May.

2. Populus acuminata Rydb. LANCELEAF CO'ITONWOOD. Tree to 18 m. tall, with a
compact pyramidal or domelike crown; petioles 25-75 mm. long; aments 5-12 cm. long; 
fruits ovoid-ellipsoid, somewhat pitted, about 1 cm. long. In canyons and valleys, about 
springs and water tanks, and along streams in s. and w. Trans-Pecos, Apr.-June; from s. 
Alta., s. to Colo., Tex. and N.M. 

Our specimens have narrow tapering leaves with petioles that are nearly terete and 
which are conspicuously channeled on the upper side. The leaf blade is 5-12 cm. long. 

3. Populus an�stifolia James. NARROWLEAF conoNwoon. Tree to 20 m. tall, with a
narrow pyramidal crown; leaves 4.5-15 cm. long, 2-3.5 cm. wide; aments densely flowered , 
narrowly cylindrical, 4-7 cm. long; fruits broadly ovoid to subglobose, 5-7.5 mm. long. 
In its area of distribution this species is found along streams usually above 3,500 ft. alt., 
rare in the Trans-Pecos, Mar.-June; from s. Sask. and s. Alta., w. to Wash. and Ore., 
s. to Tex. and N.M.; also n. Mex.

This willowlike tree is characterized by its Ianceolate to narrowly ovate-lanceolate leaf
blades that are noticeably paler on their lower than their upper surface, and are provided 
with sho!-t petioles that are rarely as much as 1 5  mm. long. 

4. Populus Hinckleyana Correll. Tree to 20 m. tall, with a cylindrical crown; leaves
rather finely and irregularly ( almost doubly) serrate on the margins; fruit globose , pitted
rugose, 2-3 mm. in diameter. In canyons and floodplain areas in the Davis tits. in the 
Trans-Pecos where it is apparently endemic, Mar.-Apr. 

The small ( to 7 cm. long) suborbicular-ovate to broadly deltoid-ovate leaf blades and 
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much-abbreviated pistillate aments, with their sessile floral disks, are characteristics that 
distinguish this species from the allied P. angustifolia and P. acuminata. 

5. Populus arizonica Sarg. AluzONA C0'ITONwooD, CH0PO. Tree to 25 m. tall, with a
broad spreading crown; leaves 5-14 cm. long, mostly about as wide as long; petioles 
2.5-9 cm. long; aments 6-10 cm. long; fruits globose to globose-ovoid, deeply pitted, 
3-8 mm. long. On banks and sand-gravel bars of rivers and streams in canyons and valleys,
about springs and water tanks in s.w. Trans-Pecos, Feb.-Apr.; from w. Tex. to s.e. Ariz.
and n. Mex.

The typically rhombic leaf blade with its cuneate base and somewhat attenuated apex, 
and the usually puberulous to densely hirsute bud scales and puberulent twigs, are 
distinctive. 

6. Populus Wislizenii (Wats.) Sarg. Rio GRANDE COTTONWOOD, ALAIWLLO. Tree to
25 m. tall, with a broad somewhat Hat-topped open crown; leaves coriaceous, broadly 
deltoid to deltoid-ovate, rather abruptly triangular-acuminate at apex, 5-14 cm. long, 
usually as broad as or broader than long; aments 8-15 cm. long; fruits broadly ovoid
ellipsoid to ovoid-conic or subglobose, pitted, 8-18 mm. long. Along rivers, streams and 
irrigation canals in valleys and canyons, in rocky or deep alluvial soils, in the Trans-Pecos, 
Mar.-July; from s. Colo. and s. Ut., s. to w. Tex., N.M. and n. Mex. 

This is the common cottonwood along the Rio Grande in extreme west Texas. 
7. Populus deltoides Marsh. EASTERN COTTONWOOD, ALAMO. Tree to 30 m. tall or more,

with a wide open crown; leaves thick and coriaceous, deltoid to deltoid-ovate or sub
orbicular-ovate, triangular-acuminate to acute-apiculate at apex, 7-15 cm. long, usually 
about as wide as long; petioles 2.5-9 cm. long; aments 6-10 cm. long; fruits globose to 
globose-ovoid, deeply pitted, 3-8 mm. long. Occurring naturally in Tex. as far n.w. as 
the s. Plains Country and s.w. to Uvalde Co. in the Rio Grande Plains, Mar.-July; from 
N.H. s. to n.w. Fla., w. to s. Sask., N.D., w. Kan., w. Okla and Tex. 

This species may be found along practically every watercourse of any size and about 
most of the springs and waterholes in the eastern third of Texas, commonly planted 
along roadways and about dwellings, growing especially well in deep alluvial soils. 

8. Populus Sargentii Dode var. Sargentii. PLAINS COTTONWOOD. Tree to 27 m. tall,
with a broad open crown; leaves deltoid to deltoid-ovate or deltoid-subreniform, 7-11 cm. 
long, usually about as broad as or broader than long; pistillate aments 6-13 cm. long; fruits 
ovoid to ovoid-ellipsoid, pitted, 1-1.5 cm. long. P. deltoides [var.] occidentalis Rydb. 
In sandy alluvial soils along rivers and streams, about stock tanks and along roadside 
banks scattered over the Plains Country from Nolan Co. northw., and extending over into 
Cooke and Montague cos. in n.-cen. Tex., Mar.-June; from s. Sask., s. Alta. and S.D., s. to 
w. Okla., n. Tex. and n.e. N.M.

When in fruit, var Sargentii is readily distinguished from both P. deltoides and P.
Wislizenii by its short pedicels which are shorter than the fruits and usually less than 
5 mm. long. From P. deltoides it is also distinguished by its pubescent, not glabrous, 
buds, and from P. Wislizenii by the glands that are developed at the junction of the leaf 
blades and petioles. The glands are smaller and of a different shape than those of P. 
deltoides. 

Var. texana ( Sarg.) Correll. TEXAS COTTONWOOD. P. texana Sarg. Variety texana occurs 
in the same types of habitat and, in Texas, occupies approximately the same area of dis
tribution as var. Sargentii. 

Except for the fact that var. texana rarely, if ever, has glands at the junction of the leaf 
blades and petioles it could be referred to var. Sargentii. This lack of well-developed 
glands is apparently the only characteristic that separates these two entities. Sterile speci
mens of var. texana resemble P. Wislizenii so closely that if it were not for a difference 
in tl1eir area of distribution it would practically be impossible to distinguish one from 
the other. The leaves of var. texana, however, usually have a more abruptly acuminate
attenuate apex, and some of the leaves occasionally have one or two abortive glands, a 
characteristic that is not evident in P. Wislizenii. In fruit, however, the stout pedicels of 
var. texana, which rarely exceed 5 mm. in length, conveniently separate it from the 
longer, more slender pedicels of P. Wislizenii. 

9. Populus nigra L. BLACK POPLAR, SAUCE. Tree to 30 m. tall, spreading by root
sprouts, the brittle branches spreading or strongly ascending to form a columnar crown: 
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leaves 5-10 cm. long; petioles 3-5 cm. long; staminate aments 3-6 cm. long; pistillate 
aments 7-15 cm. long; fruits ovoid to elliEsoid, 7-9 mm. long. A commonly cult. tree 
(nat. of Eur. and Asia) that escapes and becomes naturalized. The widespread sterile 
horticultural form, var. italica Muenchh., commonly known as "Lombardy poplar," is 
propagated by sprouts and, accordingly, often spreads from cultivation, Its strongly 
ascending brittle branches form a narrowly columnar crown. 

10. Populus tremuloides Michx. QUAKING ASPEN, ALAMO TEl\mL6N. Tree ( in our area)
rarely more than 15 m. tall, with a narrow symmetrical domelike crown; bark smooth, 
grayish-white to brownish; leaves to 75 mm. long, frequently wider than long; petiole 
slender, weak, 4-6.5 cm. long; aments 4-6 cm. long; fruits ellipsoid-conic, thin-walled, 
6-9 mm. long. Incl. [var.] aurea (Tidestr.) Daniels. In Tex., apparently confined to the
highest mts. in the Trans-Pecos where it grows in ravines and on talus slopes above 7,000
ft. alt.

This species is probably the most widespread tree in North America. It occurs in most 
of Canada and Alaska and throughout the United States, except in the southeast, and 
southward into northern Mexico it is found only in the high mountains. The leaves turn 
an intense bright yellow or orange-yellow in autumn. No fruiting material has been seen 
from Texas. It Bowers and fruits in the spring in its range. The slightest breeze causes 
movement of the leaves, hence the common name, "quaking aspen." 

FAM. 48. MYRICACEAE BL .. 

WAX-MYRTLE OR BAYBERRY FAMILY 

Monoecious or dioecious shrubs or small trees with both kinds of flowers in short scaly 
erect aments and with resinous-dotted usually fragrant alternate leaves; involucre and 
perianth none. 

A family of about 50 species in several genera of worldwide distribution. 

1. MYRICA L. WAX-MYRTLE 

Leaves coriaceous and evergreen ( in ours) or tardily deciduous, entire or toothed to 
lobulate above the middle, without stipules; Bowers typically unisexual, in the axils of 
small scalelike bracts and with or without 2 to 4 short entire basal bracteoles not over
lapping the fruit; pistillate aments ovoid or cylindric; staminate aments ellipsoid or thick
cylindric, these from axillary scaly buds; stamens 2 to many; filaments somewhat united 
below; anthers 2-celled; ovary I-celled; ovule 1, basal; stigmas 2, linear-elongate; fruit 
globose or ovoid, warty, commonly with a waxy coat or resinous dots. 

About 35 cosmopolitan species. 
I. Leaves of flowering branches typically elliptic to broadly oblanceolate, mostly 2 cm.

wide or more, their upper surf ace with resinous dots remote or wanting ...•.... 
• • • . . . . • • • • . • • . . • . . • • . • • • • • . . . . • . . . . . • . . • . • • . 1. M. heterophylla. 

1. Leaves of flowering branches typically narrowly oblanceolate to narrowly cuneate
oblanceolate, rarely to 2 cm. wide, their upper surface densely covered with 
resinous dots ( 2) 

2( 1). Coarse shrub or small tree, noncolonial, usually much more than 3 m. tall; leaves 
of fruiting branches mostly 5 cm. long or more; fruits mostly 2-3 mm. in diameter 
...........................................•. 2. M. cerifera. 

2. Dwarf freely stoloniferous colonial shrub, to about 2 m. tall; leaves of fruiting
branches rarely more than 4 cm. long; fruits 3-4 mm. in diameter ............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... 3. M. pusilla. 

1. Myrica heteropbylla Raf. Mostly small shrubs to about 3 m. tall; branches blackish
or dark-grayish-black, the pubescence of leafy branchlets becoming dark with age; leaves 
elliptic to oblanceolate or occasionally obovate, tapering at base into a short petiole, 
broadly rounded to acute and minutely apiculate at apex, opaque, essentially glabrous 
and sometimes somewhat glaucous on upper surface, to 14 cm. long and 4 cm, wide: 
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inHorescence either below or in the axils of the leaves; staminate aments to 15 mm. long;
fruit 3-3.5 mm. in diameter. In bogs and along streams in woods and thickets in e. Tm:., 
Mar.-Apr.; from Fla., w. to Tex. and n. on inner Coastal Plain to N.J. 

2. Myrica cerifera L. W AX-MYRn.E, CANDLE-BERRY. Shrub or small tree to 12 m. tall,
rarely with a trunk to 2 dm. in diameter; young branchlets waxy, glabrous or sometimes 
pilose; leaves narrowly oblanceolate to cuneate-oblanceolate, tapering at base to short 
petiole, acute at apex, mostly less than 7 cm. long and to 25 mm. wide, fulvouS! w
yellowish-green, heavily coated on both surfaces with resinous dots; fruit 2-3 mm. in 
diameter. Cerothamnus ceriferus ( L.) Small. Along streams, about lakes and in boggy 
grasslands and wet woodlands in e. Tex., Mar.-Apr.; from Fla., w. to Tex. and n. to 
N.J. and Ark. 

3. Myrica pusilla Raf. Low stoloniferous shrub forming colonies to 2 m. tall; young
branchlets waxy, glabrous or nearly so; leaves oblanceolate to obovate or linear-spatulate, 
tapering at base to short petiole, obtuse to acutish at apex, heavily coated on both surfaces 
with resinous dots, mostly 5 cm. or less long; fruits 3-4 mm. in diameter. Cerothamnus
pumilw (Michx.) Small. Sandy soils in moist or dry pine-hardwoods in e. Tex., Mar.-Apr.; 
from Fla., w. to Tex. and n. to s. Del. and Ark. 

FAM. 49. LEITNERIACEAE BENTH. & HooK. F. 
CoRKWoon FAMILY 

Shrub or small tree to 6.5 m. tall, with very light wood; bark brown and smooth when 
young, fissured with age; leaves alternate, deciduous, more, more or less scattered, petio
late; leaf blades entire, thick and firm, prominently veiny, narrowly elliptic to elliptic
lanceolate, acute to acuminate, bright green and shining on upper surface, pubescent 
on lower surface; stipules wanting; flowers unisexual, male and female flowers borne on 
separate plants, in few- to many-flowered aments or spikes that appear before the leaves 
from the axils of last year's leaves; staminate flowers in a conspicuously bracted compound 
ament, composed of 3 to 12 stamens and without a perianth, the distinct filaments short 
and the anthers 2-celled; pistillate flowers in a few-flowered spike, solitary in the axils 
of primary bracts each of which is accompanied by 2 secondary bracts, composed of a 
single sessile 1-ovuled pistil and 3 to 8 diminutive bractlets; fruits a drupe, subtended by 
a bract, elongate, glabrous, the flesh leathery. 

Represented only by the following American genus. 

1. LEITNERIA CHAPM.

Characters same as those of the family. A monotypic genus of the southern United 
States. 

1. Leitneria ftoridana Chapm. CoRKWOOD. Leaf blades to 2 run. long; staminate aments
3-4 cm. long; drupe elliptic, to 25 mm. long. In brackish or fresh water swamps and
thickets in s.e. and s.-cen. Tex., spring; from n. Fla., w. to Tex. and n. to Ga. and Mo.

FAM. 50. JUGLANDACEAE KuNTH WALNUT FAMILY 

Trees, monoecious, with alternate pinnate leaves and no stipules; leaflets usually glandu
lar-dotted beneath; flowers unisexual; staminate -flowers in aments with or without a 
calyx adnate to the bract and the two bractlets; pistillate -flowers solitary or in a small 
cluster or spike, with a bract, 2 or 3 bractlets and a regular 4-lobed calyx ( when present) 
adherent to the incompletely 2- to 4-celled but only I-ovulate ovary; ovule orthotropous, 
erect, at the apex of the incomplete primary partition; fruit similar to a dry drupe, the 
fibrous-fleshy or woody husk or exocarp ( ripened bract and bractlets or involucre and 
calyx) fused at least until maturity with the crustaceous or bony endocarp or nutshell 
( ripened carpels), containing a 2-to 4-lobed seed. 

A small family of important trees, about 50 species in 7 genera. A number of species 
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in the family produce edible nuts, including the pecans, the Persian or "English" and 
black walnuts. 

I. Pith of branchlets separating into thin plates; staminate aments separate, sessile, on
last year's branchlets, in the axils of the fallen leaves of the previous season; 
stamens 8 to 40; staminate and pistillate flowers with 4 small sepals; style branches 
(stigmas) elongate; nut with indehiscent husk and irregularly fun-owed shell .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. ]uglans, p. 458. 

I. Pith continuous; staminate aments in fascicles of 3, the fascicles subsessile to long
stalked in the axils of bud scales on new growth; stamens 3 to 8; staminate and 
pistillate flowers usually without sepals; stigmas short; husk of fruit splitting or 
partially splitting into valves, the nutshell smooth or merely reticulate ........• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. Carya, p. 459. 

1. JUGLANS L. WALNUT. NocAL 

Trees with furrowed scaly bark and durable dark-colored wood; branchlets stout, with 
laminate pith; leaves pinnate, with numerous serrate leaflets; flowers greenish, produced 
in spring; staminate aments sessile, separate though often superposed, near the apex of 
the preceding year's growth; stamens 8 to 40, the floral receptacle adnate to the bract; 
bractlets 2; sepals usually 4, with some occasionally reduced to minute teeth; filaments 
free, very short; pistillate -flowers solitary or several together in a cluster or short spike 
on a peduncle at the end of the branch, with a bract and 2 often irregularly toothed 
bractlets; sepals 4, small; style short, with 2 or rarely 3 elongate style branches that 
have their inner surfaces deeply fringed and stigmatic; style branches carinal ( above the 
center of the carpel); fruit with a fibrous-fleshy indehiscent husk ( exocarp) and a mostly 
rough irregularly furrowed nul5hell or endocarp. 

About 20 species in both hemispheres. The timber of some species is extremely valuable 
for cabinet and furniture making. The fruits of most species are also edible. 

I. Fruit 35 mm. or more in diameter; distribution in eastern third of Texas ......... . 
• . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. ]. nigra. 

1. Fruit 35 mm. or less in diameter; distribution in western two thirds of Texas ( 2)
2( 1 ). Fruit 25 mm. or more in diameter; leaflets usually 15 or fewer, with dentate-

serrate margins, mostly 15 mm. or more wide ...... 2. J. ma;or. 
2. Fruit rarely more than 20 mm. in diameter; leaflets more than 15, with subentire to 

serrulate margins, rarely more than 15 mm. wide .. 3. J. microcarpa. 

I. Juglans nigra L. BLACK WALNUT. A large tree to about 50 m. high, with trunk to 
12 dm. in diameter, the brown to blackish thick bark in deep furrows and narrow forking 
ridges; branches widely spreading to form a massive crown; branchlets stout, brown to 
orange-brown; leaves to 6 dm. long; leaflets 11 to 23, sessile, ovate-lanceolate, long
acuminate, somewhat obliquely cordate at base, to 1 dm. long and 25 mm. wide, glabrous 
above, minutely downy beneath, the margins serrate; leaf scars on branchlets notched; 
fruit spherical, roughly dotted, yellowish-green; nut corrugated, to 6 cm. in diameter, the 
edible kernel sweet and oily. W allia nigra ( L.) Alef. In fields and rich woodlands in e. 
Tex.; from N.E. s. to Fla. and w. to Minn. and Tex. 

2. Juglans major (Torr.) HeUer. AruzoNA WALNUT, N0GAL SILVESTRE. Tree to about
15 m. high, with trunk to 12 dm. in diameter, the bark deeply furrowed and ridged on 
older trees; branches widely spreading to form a rounded crown; twigs reddish-brown, 
densely hairy when young, with age becoming ashy-gray; leaves to 35 cm. long; leaflets 
usually 9 to 13, rarely more, essentially sessile, lanceolate, acuminate at apex, more or 
less falcate, to 1 dm. long and 35 mm. wide below the middle, coarsely dentate-serrate 
on margins, thin, yeUowish-green, scurfy-hairy when young, essentially hairless with age; 
fruit spherical, 25-35 mm. in diameter; husk brown, thin, densely hairy; nut with a thick 
hard shell and a small edible kernel. Scattered along streams and in canyons in the 
Edwards Plateau and Trans-Pecos; from Tex. to s.w. N.M. and cen. Ariz. and n. Mex. 

The durable wood is used locally for fence posts. 
3. Juglans microcarpa Berl fuvER WALNUT, LrITLE WALNUT. Large shrub or small

tree to about 6 m. high, rarely with trunk to 45 cm. in diameter, the bark smoothish or 
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lightly furrowed; branches usually arising near the ground to form a broad rounded 
crown; twigs reddish-brown, densely hairy when young, with age becoming ashy-gray; 
leaves to about 3 drn. long; leaflets usually 17 to 23, sometimes fewer, essentially sessile, 
narrowly lanceolate, tapering to an acuminate apex, more or less falcate, to 75 mm. long 
and 1 2  mm. wide below middle, subentire to serrulate on margins, thin, yellowish-green, 
with age becoming essentially hairless; fruit spherical, 1.2- 2 cm. in diameter; husk brown
ish, thin, hairy; nut with a thick hard shell and a small edible kernel. J. rupestris Engelm. 
Scattered along streams and arroyos in s. and w. Tex.; from w. Okla. and Tex. to s.e. 
N.M. and n. Mex.

The var. Stewartii (I. M. Johnst.) W. Manning with broader leaflets and larger fruits
on the average, is reported to occur in the Chisos Mts. 

2. CARYA Nurr. HICKORY 

Trees with hard and very tough wood, and scaly buds from which in spring are pro
duced usually both kinds of flowers with the staminate flowers below the leaves and the 
pistillate flowers above; leaves petiolate, odd-pinnate, often glandular-dotted; leaflets 
5 to 25; staminate aments usually in fascicles of 3 in the axils of bud scales; stamens 3 to 
8, adnate to the bract and 2 bractlets; filaments short or none, free; pistillate 'flowers 2 to 
10 in a cluster or s'hort spike on a peduncle terminating the shoot of the season; bract 
and typically 3 bractlets sepal-like in flower, a true calyx absent; stigmas sessile, 2 and 
sometimes divided, with a stigmatic disk at their base, papillose, commisural ( above 
the lines connecting the carpels), usually persistent; fruit with a 4-valved firm and ( at 
length) dry husk that consists of the exocarp or involucre · which usually falls away 
from the smooth and crustaceous or bony nutshell or endocarp; nut incompletely 2-celled 
and ( at the base) mostly 4-celled. 

Probably about 15 species in eastern North America and eastern Asia. Because of their 
tough, resilient wood some species are used for such purposes as the making of tool 
handles. 

In order to identify with some certainty most species in this difficult genus one needs 
to have a tree growing in one's own yard so as to be able to study it at all seasons of the 
year! Even so, its identity will not be easily determined. 

1. Bud scales valvate; bud scale scars wide, separate, not in a distinct ring; husk sutures
winged or keeled ( 2) 

1. Bud scales imbricate; bud scale scars in a distinct ring; husk sutures not winged or 
keeled (5) 

2( 1). Shell smooth; kernel sweet; cotyledons not deeply 2-cleft ( 3) 
2. Shell uneven; kernel bitter; cotyledons deeply 2-cleft ( 4)

3 ( 2). Leaflets 5 to 9; fascicles of staminate amen ts peduncled .................. . 
. . • • . • • • . • • • • • . • . . . . . . • . • • • • • • • . . • . . . . . . . • • • . 1. C. myristicaeformis. 

3. Leaflets more than 9; fascicles of staminate aments sessile or nearly so ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 2. C. illinoinensis. 

4( 2 ). Bud sulphur-yellow; husk wingless at base, at maturity splitting only to just 
below middle; nut gray, smooth; leaflets usualiy fewer than 9, the lower surface 
pubescent and with ferruginous scales; terminal leaflet essentially sessile ....... . 
. . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. C. cordiformis. 

4. Bud brownish; husk winged to the base, at maturity the valves completely separating;
nut reddish-brown, furrowed or wrinkled; leaflets usually more than 9, the lower 
surface glabrous; terminal leaflet stalked .......... 4. C. aquatica. 

5( 1 ). Margins of young leaflet densely ciliate, the older leaflet serrations with per-
sistent tufts of hairs; bark shaggy ................ 5. C. ovata. 

5. Margins of young leaflet not densely ciliate, the older leaf serrations without tufts of
hairs; bark usually not shaggy ( 6) 

6(5). Husk more than 4 mm. thick; bark shaggy ........ 6. C. laciniosa. 
6. Husk 4 mm. or less thick (rarely more); bark not shaggy (7)
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7 ( 6 ). Twigs stout; leaves with a strong spicy odor, woolly beneath; rachis woolly •.. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. C. tomentosa. 

7. Twigs slender; leaves fragrant or odorless, smooth to somewhat hairy or dotted with
minute scales beneath; rachis smooth or hairy ( 8 )

8(7 ). Twigs smooth; husk usually about 7 mm. thick; leaflets mostly 7 ............. . 
. . . . . . . . . . • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. C. leiodennis. 

8. Twigs hairy; husks about 3 mm. thick; leaflets 5 and 7 ....................... . 
. . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. C. texana. 

I. Carya myristicaeformis ( Michx. f.) Nutt. NuTMEG mcK0RY, N0GAL. Tree to about
30 m. high, with a trunk to 6 din. in diameter, the bark dark-brown tinged with red and 
broken irregularly into small thin appressed scales; branches stout and somewhat spread
ing to form a rather narrow open crown; branchlets at first with lustrous scales, eventually 
dark-reddish-brown; leaves to 35 cm. long; leaflets 7 or 9, occasionally 5, short-stalked 
or essentially sessile, ovate-lanceolate to broadly obovate, acute at apex, cuneate or some
what rounded at the narrow base, the margins serrate, .to 12.5 cm. long and 37 mm. wide, 
thin and firm, dark-green above, more or less pubescent or nearly glabrous and silvery
white and lustrous beneath, becoming golden-bronze in the fall; fruit usually solitary, 
ellipsoid to somewhat obovoid, about 35 mm. long; husk broadly 4-ridged to base, coated 
with a yellow-brown scurfy pubescence, not more than 1 mm. thick, splitting nearly to 
the base; nut with a thick hard and bony shell, rounded and apiculate at the ends, 
smooth, dark-reddish-brown and marked by longitudinal small broken bands of gray 
covering the entire surface, the dark-brown kernel sweet. Hicorla myristicaeformis (Michx. 
f.) Britt. Along banks of rivers and in swamps of e. Tex.; from e. S.C. to s.e. Okla. and 
e. Tex.; (?) also in mts. of n.e. Mex.

2. Carya illinoinensis (Wang.) K. Koch. PECAN, NOGAL MORADO, NUEZ ENCARCELADA.
Tree to about 50 m. high, with a massive trunk to 2 m. in diameter that i'i often enlarged 
and buttressed at the base, the thick bark light-brown tinged with red and deeply divided 
into irregular furrows and ridges; overwintering buds flattened, with paired and valvate 
narrow scales covered with articulated hairs; branches stout and spreading to form a 
round-topped crown; branchlets at first red-tinged and coated with a loose pale tomentum, 
eventually glabrous or merely puberulent; leaves to 5 din. long; leaflets 9 to 17, sessile, 
oblong-lanceolate to lanceolate, more or less falcate, acuminate at apex, cuneate to 
rounded at the asymmetric base, the margin coarsely and often doubly serrate, to 2 dm. 
long and 75 mm. wide, dark-yellow-green and glabrous or pilose above, pale and glabrous 
or pubescent beneath, terminal leaflet only slightly broader than upper lateral ones; 
fascicles of staminate aments sessile or nearly so; fruit in clusters of 3 to 11, ovoid to 
more or less ellipsoid, pointed at apex, rounded at the narrowed base, 4-winged and 
-keeled along the sutures, 25-65 mm. long, 12-25 mm. thick, dark-brown and more or
less thickly covered with yellow scales; husk thin, brittle, at maturity splitting nearly to
the base and often persistent on the branch during the winter after dropping the nut;
nut usually thin-shelled, pointed at both ends, somewhat bright-reddish-brown, the
reddish-brown kernel sweet. Can1a · Pecan (Marsh.) Engl. & Graebon., Hicoria Pecan
(Marsh.) Britt. In low rich grounds along streams, bottomlands and moist open wood
lands, mostly in cen. and n.w. Tex.; from Tex., n. to Ind. and Ia., e. to Ala.

The species, in many selected varieties, is widely cultivated in the southern states. The 
nuts, which vary in size and shape and in the thickness of their shells, and in the quality 
of the kernels, are an important article of commerce. The pecan is the State Tree of Texas. 

Specimens have been seen that apparently represent Carya X Lecontei Little, a 
hybrid that combines the compressed fruit and bitter kernel of C. aquatica and the 
sessile male catkins, hairy yellowish winter buds, and elongate nut of C. illinoinensis. 

3. Carya cordiformis (Wang.) K. Koch. BITrERNUT IDCK0RY, PIGNUT mCKORY. Tree
often to 30 m. high, with a trunk to 9 dm. in diameter, the light-brown red-tinged bark 
about 15 mm. thick and broken into thin platelike scales that separate on the surface 
into small thin flakes; branches stout and spreading to fonn a broad crown; branchlets 
slender, marked by oblong pale lenticels, at first bright-green and covered more or less 
with rusty hairs, ultimately becoming light gray; leaves to 25 cm. long; leaflets usually 
7 or 9, sessile, ovate-lanceolate to lanceolate or obovate, acuminate at apex, coarsely 
serrate except at the cuneate to subcordate base, thin and firm, to 15 cm. long and 3 cm. 
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or more wide, dark-yellow-green and glabrous above, light-green and pubescent beneath; 
overwintering bud-scales lanceolate, sulphur-yellow with persistent scurf; fruit usually 
obovoid to subglobose, 4-winged from the apex to about the middle; husk thin, puberu
lous, more or less covered with small yellow scales, splitting only to below the middle; 
nut with a thin brittle shell, often broader than long, depressed or obcordate at apex, 
the bright-reddish-brown kernel very bitter. Hicoria cordiformis (Wang.) Britt., H. 
minima ( Marsh.) Britt. In low wet woods near the borders of streams and swamps or 
on high rolling uplands in e. Tex.; from Fla. to Tex. n. to N.E., Minn. and Neb. 

4. Carya aquatica ( Michx. f.) Nutt. WATER mCKORY, BITTER PECAN. Tree sometimes
to 30 m. in height, with a trunk rarely exceeding 6 elm. in diameter, the bark to 15 mm. 
thick and separating freely into long loose platelike light-brown scales tinged with red; 
overwintering buds reddish-brown, adorned with caducous yellow glands; branches 
slender, upright to form a narrow crown; branchlets slender, at first reddish-brown or 
ashy-gray and slightly glandular and coated with a loose pale tomentum, eventually gray 
and essentially glabrous; leaves to 33 cm. long; leaflets 7 to 13, sessile or stalked, ovate
lanceolate to lanceolate, falcate, acuminate at apex, rounded to cuneate at the more or 
less oblique base, glabrous, to 75 mm. long and 4 cm. wide, finely or coarsely serrate; 
fascicled staminate aments peduncled; fruit often in clusters of 3 or 4, subglobose to 
obovoid, much-compressed, usually broadest above the middle, rounded at the slightly 
narrowed base, conspicuously 4-winged, dark-brown or nearly black, provided with 
bright-yellow scales, to 4 cm. long and 32 mm. wide; husk thin, brittle, splitting tardily 
and usually only to below the middle; nut flattened, somewhat obovoid, with a thin 
dark-reddish-brown somewhat wrinkled shell, rounded and abruptly short-pointed at 
apex, the dark-brown kernel very bitter. Hicoria aquatica ( Michx. f.) Britt. In river 
swamps that are periodically inundated, in e. Tex.; from Fla. to Tex., n. to Va., s.w. 111. 
and s.e. Mo. 

5. Carya ovata (Mill.) K. Koch. SHA.GBARK mcKORY, SHELLBARK. Tree to 20 m. or
more high, with a trunk to about 1 m. in diameter, the light-gray bark to 25 mm. thick 
and separating into thick plates often 3 dm. or more long and 2 dm. wide that are 
attached to the trunk by the middle; branches stout and slightly spreading to form a 
conic round-topped crown; branchlets at first covered with caducous brown scurf and 
pale glandular pubescence, soon bright-reddish-brown and lustrous, glabrous or pube
scent; leaves to 35 cm. long; leaflets 5 or rarely 7, slender-stalked, ovate to ovate
lanceolate or obovate, somewhat rounded to acuminate at apex, ciliate on the margins 
that are finely serrate except toward the usually cuneate base, most of the serrations 
with a dense tuft of persistent hairs on one or both sides near their apex, to 17 cm. long 
and 75 mm. wide above the middle, dark-yellow-green and glabrous above, paler and 
shiny-glabrous or puberulous beneath, the terminal leaflet largest; fascicles of staminate 
aments peduncled, the Horal bracts much-elongated; overwintering terminal buds ovoid, 
to 25 mm. long and 1 cm. thick; fruit solitary or in pairs, subglobose to somewhat 
obovoid, depressed at apex, dark-reddish-brown or nearly black at maturity, glabrous or 
pilose, to 6 cm. long; husk to 15 mm. thick and splitting freely to the base; nut with a 
usually thin shell, more or less 4-ridged or -angled, pale or whitish, the light-brown 
kernel sweet and aromatic. H icoria ovata ( Mill.) Britt. In rich woodlands, bottoms and 
slopes, commonly near streams and swamps in e. Tex.; from Fla. to Tex., n. to Me., Ont., 
Wisc., Minn. and Neb. 

6. Carya laciniosa ( Michx. f.) Loud. B1c SHELLBArut mcKORY, KING-NUT. Tree some
times more than 30 m. high, with a trunk to 9 dm. in diameter, the light-gray bark 
to 5 cm. thick and separating into broad thick long-persistent plates to 12 dm. long; 
branches small and spreading to form a narrow cylindric crown; branchlets orange-brown 
or tan, at first pilose or covered with a pale or rufous pubescence or tomentum, eventually 
glabrous or puberulous; leaves to 55 cm. long; leaflets 5 to 9, sessile or short-stalked, 
ovate to oblong-lanceolate or broadly obovate, acute to acuminate at apex, asymmetrically 
cuneate or rounded at base, to 22 cm. long and 12 cm. wide, the margins finely serrate, 
dark-green and lustrous above, pale-yellow-green or bronze-brown and covered with 
soft pubescence beneath; over-wintering bud short and blunt; fruit solitary or in pairs, 
ellipsoid to ovoid or subglobose, depressed at apex, downy or glabrous, light-orange-color 
or chestnut-brown at maturity, to 63 mm. long and 5 cm. broad; husk pale, hard and 
woody, about 12 mm. thick; nut with a hard bony shell to 7 mm. thick, more or less 
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compressed, prominently 4-ridged or -angled, light yellow or reddish-brown, the light
chestnut-brown kernel very sweet. ll icoria laciniosa ( Mic'hx. f.) Sarg. In rich bottom
lands that are usually periodically inundated, reported from n.e. Tex.; from N.Y., w. to 
Ia. and Neb., s. to Ala., La. and (probably) Tex. 

7. Carya tomentosa Nutt. MoCKERNUT. Tree rarely to 30 m. high, with a bunk to 9
dm. in diameter, the close bark to 2 cm. thick and slightly ridged by shallow irregular 
interrupted fissures and covered by dark-gray closely appressed scales; branches small, 
spreading to form a narrow or broad round-topped crown; branchlets stout, tomentose at 
first with pale fascicled hairs, rather light-brown, eventually becoming grayish and 
glabrous to pubescent; leaves to 3 dm. long, glandular, resinous, fragrant; leaflets 5 to 9, 
sessile or short-stalked, oblong-lanceolate to obovate-lanceolate, gradually or abruptly 
acuminate at apex, rounded to cuneate at the often oblique base, the margins minutely 
or coarsely serrate, to 2 dm. long and 12.5 cm. wide, dark-yellow-green and rather 
lustrous above, paler or light-orange-colored or brownish beneath; overwintering terminal 
bud to 2 cm. long; fruit ellipsoid or obovoid, gradually narrowed at the ends, dark
reddish-brown, pilose or nearly glabrous, to 5 cm. long; husk about 3 mm. thick, splitting 
to the middle or nearly to the base; nut with a very thick hard shell that often cracks 
transversely upon drying, light-reddish-brown, becoming darker with age, the lustrous 
dark-brown kernel small and sweet. Can1a alba (Mill.) K. Koch. In dry to moist wood
lands in e. Tex.; from Fla. to Tex., n. to N.E., Ont. and Neb. 

8. Carya lciodermis Sarg. SWAMP mcKoRY. Tree to about 20 m. high, with trunk
to 9 dm. in diameter, the pale bark tight and only slightly ridged; branches stout and 
somewhat pendulous to form a narrow round-topped crown; branchlets slender, reddish
brown and lustrous, at first puberulous or pubescent, becoming glabrous with age; leaves 
to 35 cm. long; leaflets 7 or rarely 5, short-stalked or nearly sessile, elliptic-lanceolate to 
narrowly obovate, thin, acuminate at apex, asymmetrically cuneate at base, at first hoary
tomentose beneath and pubescent above, with age becoming dark-green and lustrous 
above and pale or slightly pubescent beneath, to 12.5 cm. long and 65 mm. wide, the 
lower pair of leaflets much-reduced; fruit broadly obovoid, smooth, glabrous or puberu
lous and adorned with scattered white scales, to 45 mm. long and 3 cm. in diameter; 
husk to 7 mm. thick, opening freely to the base usually only by 2 sutures; nut with a 
thick hard shell, rounded at the ends, slightly compressed, tinged with red, the small 
kernel sweet. Hicoria leiodermis (Sarg.) Sudw. In low wet woods and swamps of s.e. 
Tex.; from Tex. and Ark. to Miss. 

9. Carya texana Buckl. BLACK HICKORY. Tree to 30 m. high, usually much smaller,
with a trunk to 9 dm. in diameter, the dark-brown to blackish and deeply furrowed bark 
about 2 cm. tl1ick and roughened by closely appressed platelike scales; branches 
ascending or spreading to form a narrow round-topped crown; branchlets slender, at 
first coated with a thick rusty hoary tomentum tl1at eventually wears off; overwintering 
terminal buds to about 1 cm. long, the scales hairy-tufted at apex; leaves to 3 dm. long; 
leaflets 7 to 13, subsessile or short-stalked, lanceolate, acuminate at apex, asymmetrically 
cuneate at base, to 12.5 cm. long and 4 cm. wide, thin and firm, hoary-tomentose when 
they unfold, more or less villous in fall, the margin serrate, dark-green and nearly 
glabrous above, pale-yellow-green and puberulous beneatl1; fruit subglobose to oblong 
or oblong-obovoid, apiculate at apex, slightly 4-winged at base, dark-brown, more or less 
covered with yellow scales, to 5 cm. long; husk thin, about 3 mm. thick, splitting to 
middle or nearly to base; nut acute at both ends, compressed, rough and pitted, with a 
thin brittle shell, the bright-reddish-brown kernel very bitter. Carya Buckleyi Durand, 
C. arkansana Sarg., C. Buckleyi var. arkansana ( Sarg.) Sarg. In dry sandy woods or on
rocky slopes in e. Tex.; from La. and Tex., n. to Ind., Ill., Mo. and e. Okla.

FAM. 51. BETULACEAE S. F. GRAY 

BIRCH OR HAZEL-NUT FAMILY 

Monoecious trees or shrubs with alternate simple pinnately straight-veined deciduous 
leaves and deciduous stipules; Bowers unisexual; staminate -flowers in spreading or 
drooping catkins, subtended by scaly bracts, with 2- to 4-parted "perianth" ( or brac
teoles) and 2 to many stamens; pistillate -flowers in clusters, spikes or in a scaly catkin, 
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with minute perianth or none; ovary 2-celled, with 2 pendulous anatropous ovules in 
each cell; styles 2; fruit a I-celled and I-seeded nutlet, with or without a foliaceous 
involucre. 

A family of 4 to 6 genera and about 140 species, mostly in the Northern Hemisphere. 
Sometimes divided so that Carpinus and Ostrya constitute a separate family, the 
Carpinaceae. 

1. Staminate flowers solitary in the axil of each bract, without a calyx or bracteoJes;
pistillate flowers with a calyx or bracteoles; bracts of the pistillate ament deciduous; 
nutlets wingless, more or less enveloped by an involucre formed by the enlarge
ment of the bract and bractlets of the flower ( 2) 

1. Staminate flowers 2 or more in the axil of each bract, with a calyx or bracteoles;
pistillate flowers without a calyx or bracteoles; bracts of the pistillate ament 
persistent or eventually deciduous; nutlets winged or with a coriaceous margin, 
without an involucre, borne in an ovoid to oblong-ellipsoid strobile ( 3) 

2( 1 ). Staminate aments covered by bud scales during the winter, usually solitary; 
involucre of nutlet flat, foliaceous, usually 3-lobed; bark grayish and smooth; 
trunk and branches fluted, sinewy •........ .. .... 1. Carpinus, p. 463. 

2. Staminate aroents naked during the winter, mostly clustered; involucre of nutlet
saclike, bladdery, closed; bark brown, rough and flaky; trunk and branches terete 
.••............ ... ...... .. ............ . ....•. 2. Ostrya, p. 463. 

3 ( 1). Pistillate aments solitary; fruiting amen ts not persistent, the bracts thin, 3-lobed, 
deciduous with or soon after the nutlet; stamens 2, bifid; buds not stalked; trees 
with exf oliating bark ... ... ...... ......... .... .. 3. Betula, p. 464. 

3. Pistillate aments racemose; fruiting aments persistent, the bracts thick and semi
woody, not deeply lobed, persistent; stamens 4, not bifid; buds stalked; shrubs with 
smooth or somewhat scaly bark ........ .......... 4. Alnm, p. 465. 

I. CARPINUS L. HORNBEAM. IRONWOOD 

An Old World genus of about 35 species, with one in America. 
1. Carpinus caroliniana Walt. AMERICAN HORNBEAM, BLUE-BEECH, LECHILLO. Small

tree to 10 m. tall, with somewhat flattened and twisted trunk and smooth grayish bark; 
leaves oblong to narrowly oblong-ovate or elliptic-lanceo1ate, rounded at base, subobtuse 
to acuminate at apex, to 9 cm. long and 45 mm. wide, more or less doubly serrate; 
staminate aments pendulous, the ovate scales each subtending a solitary naked flower 
that is composed of several divided filaments each bearing 2 apically pilose half-anthers; 
fruiting aments ovoid to short-cylindric, to 5 cm. long; bracts about 2 cm. long, ovate, 
subtending 2 flowers, chartaceous, halberd-shaped, with 1 or 2 divergent basal lobes, 
entire or with a few blunt teeth alon� one side of the midlobe; nutlet ovoid, several
nerved. Rich woods and bottomlands along streams in e. Tex., Mar.-May; from Fla. and 
Tex., n. to Md., Tenn. and s. Ill. 

2. OSTRYA ScoP. HOP-HORNBEAM. IRONWOOD 

Slender trees with very hard wood and brownish furrowed and more or less flaky bark 
and elongate acute buds; leaves open and concave in the bud, when expanded with a 
petiole less than 5 mm. long; flowers appearing before or with the leaves; staminate 
aments 1 to 3 together from scaly buds at the branchlets of the preceding year; staminate 
flowers consisting of several stamens in the axil of each bract, the short filaments often 
forked and each bearing an apically pilose half-anther; pistillate aments single, lax, 
terminating short leafy shoots of the season, each caducous bract subtending a pair of 
flowers; pistillate flowers composed of an incompletely 2-celled 2-ovuled ovary, crowned 
with the short-bearded border of the adherent calyx, tipped with 2 long linear stigmas 
and enclosed in a tubular union of bract and bractlets which in fruit becomes a closed 
somewhat compressed bladdery involucre that is very much larger than the small smooth 
or ribbed nutlet; the inflated involucres ovoid to ellipsoid or obovoid, bristly-hirsute at 
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base and more or less pubescent throughout ( especially at the tip), loosely imbricated 
to form a strobile resembling that of the Hop. 

A genus of about 10 species in the Northern Hemisphere. 
1. Confined to woodlands and stream banks of east Texas .1. 0. virginiana.
1. Confined to the mountains of west Texas ( 2)
2 ( 1 ). Stipitate glands present especially on twigs and leaf petioles; leaf blades typically

ovate; staminate aments 2 -3 cm. long, the bracts merely short-apiculate encl with 
glandular-ciliate margins; in Guadalupe Mts . ...... 2. 0. Knowltonii.

2. Stipitate glands not present; leaf blades typically elliptic; staminate aments 3.5 cm.
long or more, the bracts with a cusp about as long as the body and with long-
fimbriate margins; in Chisos Mts . ... ....... . . . ... 3. 0. chisosensfs. 

I. Ostrya virginiana (Mill.) K. Koch. AMERICAN HOP-HORNBEAM, EASTERN HOP
H0RNDEAM. Tree to 20 m. tall; leaves ovate-oblong to elliptic-lanceolate, rounded to 
slightly cordate at base, taper-pointed at apex, to 1 dm. long and 45 mm. wide, sharply 
doubly serrate, somewhat downy and with tufts of pale hairs in the axils of the veins on 
the lower surface; staminate aments 3-5 cm. long at anthesis; staminate scales broadly 
triangular-ovate to ovate-subquadrate, about 2.5 mm. long, rounded and abruptly 
contracted at the apex into an elongate point, ciliate on margin; fruiting arnents on 
slender stems about 25 mm. long, short-cylindric, to 5 cm. long, each sac about 2 cm. 
long; nutlet ellipsoid, compressed, tan-color, 4-5 mm. long. Rich moist or dry woods in 
e. Tex., Mar.-Apr.; from Fla. and Tex., n. to s.e. Mass., Tenn., s.111., Ia. and S.D.

Our plant is represented by var. lasia Fem., distinguished by its densely and sub
persistently villous branchlets. 

2. Ostrye Knowltonii Cov. WESTERN HOP-HORNBEAM. Small tree about 12 m. tall and
a trunk 15 cm. in diameter, with the branchlets, leaves and floral parts more or less 
pubescent and with stipitate glands throughout; leaves suborbicular-ovate to ovate
elliptic, broadly rounded to slightly cordate at base, rounded to acute at apex, to 65 
mm. long and 55 mm. wide, usually much smaller, always widest below the middle,
sharply doubly serrate; staminate aments 2-3 cm. long at anthesis; staminate scales
suborbicular to transversely elliptic, merely apiculate at the broadly rounded apex,
glandular-ciliate on the margin, about 2 mm. long, usually wider than long; fruiting
aments on stems to 2 cm. long, to 4 cm. long, each sac about 15 mm. long; nutlet ovoid,
compressed, tan-color, about 6 mm. long. 0. Baileyi Rose. In mt. canyons of w. Tex.,
Mar.-May; also in s.e. N.M., n. Ariz., and s.e. Ut.

3. Ostrya chisosensis Correll. B1c BEND HOP-HORNBEAM. Tree to 14 m. tall, with the
branchlets, leaves and floral parts more or less pubescent but without stipitate glands; 
leaves elliptic to elliptic-lanceolate, rounded and slightly cordate at base, obtuse to 
acute at apex, to 6 cm. long and 3 cm. wide, sometimes widest above the middle, finely 
doubly serrate; staminate aments 3.5-4 cm. long at anthesis; staminate scales broadly 
triangular-ovate, tapered into a long-cuspidate apex, 2.5-3 mm. long, with the cusp at 
least 1 mm. long and usually about as long as the body, the margins and cusp long
fimbriate; fruiting aments still immature, on stout stems about 1 cm. long, about 2 cm. 
long, densely hirsute. Apparently endemic in the Chisos Mountains of the Big Bend 
National Park, May-June. 

3. BETULA L. BmCH 

About 60 species that are widely scattered in the Northern Hemisphere. 
I. Betula nigra L. RIVER nmcH. Tree to 30 m. tall and a trunk to 8 dm. in diameter,

with soft shaggy and freely exfoliating salmon-pink bark and reddish-dotted twigs; leaves 
with a tomentose petiole to 15 mm. long, rhombic-ovate, broadly cuneate to subtruncate 
at base, acute at apex, to 1 dm. long and 8 cm. wide below middle, conspicuously and 
often deeply doubly serrate, bright-green on upper surface, grayish-white on lower 
surface and when young downy; aments formed in the fall and expanding in early spring; 
staminate aments mostly 2 or 3 clustered, sessile, elongate, each of the ovate to sub
orbicular bracts subtending 3 flowers; staminate flowers consisting of 4 stamens adnate 
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to a 4-parted calyx, with two bractlets; the pedunculate thick-cylindric pistillate aments 
tomentose, solitary, 25-35 mm. long, the bracts 6-8 mm. long, nearly equally divided into 
3 oblong-linear lobes, subtending 2 or 3 Bowers; pistillate Bowers naked, without bractlets 
or calyx; fruit an erect or pendent ovoid to oblong-ellipsoid strobile, the scales deciduous 
from the persistent cone axis at maturity to release the compressed laterally winged 
nutlets. Along streams and in bottomlands in e. Tex., Mar.-Apr.; from Fla. and Tex., 
n. to N.E., Pa., W.Va., 0., s. Mich., s. Wisc., s. Minn. and e. Kan.

4.ALNUS Mn..L. ALDER 

About 35 species, mostly in cool temperate regions. 
1. Alnus semilata ( Ait. ) Willd. SMoom ALDER. Spreading or laxly ascending de

ciduous shrubs or small trees to 5 m. or more tall, the main stem to 15 cm. in diameter; 
bark of trunk smooth, light grayish-brown to reddish-brown or blackish-gray, with dark 
lenticels; leaves with petioles to 15 mm. long, obovate to obovate--elliptic or elliptic, 
narrowly to broadly cuneate at base, rounded to acute at the apex, to 1 dm. long and 
6 cm. wide, the margins simply serrulate or rarely somewhat undulate, the expanding 
leaves glutinous and aromatic; aments usually formed in the fall and expanding in early 
spring; staminate aments pendulous, in clusters of 3 to 5, each of the bracts subtending 
3 Bowers; staminate flowers with a minute 4-parted calyx and 4 stamens with undivided 
filaments; pistillate aments in clusters of 2 or 3, ovoid to ellipsoid, 1.5-2 cm. long, the 
fleshy cuneate bracts 3-4 mm. long, each subtending 2 flowers and a group of 4 tiny 
scalelets adherent to the bracts of the aments; fruit a persistent semiwoody strobile, 
each cuneate to cuneate-obovate truncate or lobulate scale bearing 2 to 4 compressed 
laterally winged nutlets. Along streams and in swamps and boggy situations, mainly fn 
e. Tex., Mar.-Apr.; from N.E., s. to Fla. and Tex., Okla., Mo., Ind. and 0. 

Often confused with the eastern A. rugosa ( Du Roi) Spreng., whose bark has linear,
whitish lenticels. 

FAM. 52. FAGACEAE OUM. BEECH FAMILY 

Monoecious trees or shrubs with alternate simple straight-veined deciduous or ever
green leaves and deciduous stipules; staminate flowers in aments or capitate clusters; 
pistillate Bowers solitary or slightly clustered; the I-celled and I-seeded nut entirely to 
partly enclosed in a cupule formed by the more or less consolidated bracts that become 
indurated; ovary 3- to 7-celled; ovules 1 or 2 in each cell, usually with only one ripening; 
styles 3; seed with no albumen, filled by the embryo and with 2 integuments. 

About 900 species in 8 genera mostly cosmopolitan but most abundant in the Northern 
Hemisphere. 

1. Involucre a saucerlike, cup-shaped or turbinate cupule , made up of prickleless
imbricated scales not entirely covering the nut; nut circular in cross section; leaves 
lobed or unlobed ....•........................ 3. Quercus, p. 467. 

I. Involucre of pistillate Bower and fruit 2- to 4-valved, prickly, covering the nut; nut
compressed or triangular; leaves unlobed ( 2) 

2( 1 ) . Staminate flowers in globose-stalked heads that are pendulous on slender 
peduncles; involucre with recurved single spines; nuts sharply triangular; bark 
smooth ..................•...............•••• 1. Fagus, p. 465. 

2. Staminate Bowers in a stiff moniliforrn ament; involucre with straight clustered spines;
nuts lenticular or compressed, not triangular; bark very rough ................• 
. . . . • • . • • . • . . . . • . . . . . . . . . • . . . . . . . . • . . • . . . . • • • 2. Castar1ea, p. 466. 

1. FAGUS L. BEECH 

About 10 species in the North Temperate Zone. 
1. Fagw grandifolia Ehrh. BEECH-NUT TREE. Large deciduous tree to 35 m. or more

tall, with a trunk to 1 m. or more in diameter, with close and smooth ash-gray bank and
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horizontally spreading brancl1es and branchlets; leaves with a petiole to 1 cm. long, 
ovate-elliptic to oblong-elliptic, cuneate to rounded and sometimes slightly cordate at 
base, acuminate at apex, dark-green, strongly straight-veined, distinctly and often 
coarsely serrate, essentially glabrous or silky-pubescent on lower surface ( f. pubescens 
Fern. & Rehd. ), to 13 cm. long and 7 cm. wicle; flowers appearing with the leaves; 
staminate -flowers yellow, in pendulous heads from the lower a"<ils of the leaves of the 
season, with deciduous scalelike bracts, the campanulate calyx 5- to 7-cleft; stamens 8 
to 16, with slender filaments bearing 2-celled anthers; pistillate -flowers from the upper 
axils of the leaves of the season, usually in pairs at the apex of a short peduncle, in
vested by numerous subulate bractlets with the inner bractlets coherent at base to form 
the 4-lobed involucre, the subulate calyx lobes 6; ovary 3-celled with 2 ovules in each 
cell; styles filiform, stigmatic along the inner surface; prickles of the mature rufous
tomentose involucre subulate-filiform, recurving or spreading, mostly less than 3 mm. 
long; nutlets usually 2, triangular, thin -shelled, edible, about 15 mm. long. In rich hard
wood forests, especially on slopes along streams, in e. Tex., Mar.-Apr.; from Fla., w. to 
Tex. and n. to s.e. Mass., 0., Ind., s. Ill. and Mo. 

Our plant is represented by the more southern var. caroliniana (Loud.) Fem. & Rehd., 
with darker green, more firm-textured, less coarsely toothed ovate to obovate leaves and 
rufous-tomentose involucre with fewer and shorter prickles. 

2. CASTANEA MILL. CmNQUAPIN. CHESTNUT 

Trees or shrubs; leaves compicuously straight-veined, undivided, dentate or serrate; 
flowers appearing after the leaves in axillary aments near the ends of branches; aments 
wholly staminate or the upper ones androgynous with the pidillate flowers at the base; 
staminate flowers in long somewhat interrupted naked cylindrical aments, the calyx 

mostly 6-parted, the up to 20 stamens with 2-celled anthers on slender filaments; pistillate 
flowers usually 3 together in an ovoid scaly prickly involucre, the calyx with a 6-lobed 
border crowning the 3- to 7-celled ovary; nuts as many as 3 together, enclosed in the 
spiny involucre. 

A small genus of very complicated plants in the Northern Hemisphere. Of necessity, 
our treatment of Texas material is most tenuous and tentative. The genus is in great 
need of a monograph. 

1. Rathe� large trees or shrubs; branchlets more or less pubescent; leaves densely
tomentose beneath ( 2 )  

1. Small shrubs or somewhat arborescent shrubs; branchlets typically smooth; leaves
thinly tomentose beneath to essentially glabrous, often less than 10 cm. long ( 3 )  

2( 1 ). Bur closely covered by scales bearing short erect crowded slender bristles, 
glabrate or sparingly pubescent; leaf blades velvety-pubescent beneath ....... . 
. . • . . . . . . . • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. C. pumila var. pumila. 

2. Bur with broad open areas and somewhat remote scales that bear horizontally di
vergent short stout bristles which are canescent well to the tip; leaf blades mostly 
10 cm. long or more, feltlike beneath ............ 1. C. pumila var. Asliei 

Sudw. 

3( 1 ). A dwarf erect shrub that spreads by underground rootstocks, colonial ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. C. alnifolia var. alnifolia. 

3. An arborescent shrub, noncolonial .•................ 2. C. alnifolia var. -floriclana 
Sarg. 

1. Castanea pumila ( L.) Mill. Trees or large spreading shrubs with furrowed bark;
leaves elliptic to oblong-obovate, obtuse to acute at apex, to 15 cm. long and 5 cm. wide, 
usually smaller, green and glabrous above, whitish-downy to white-glabrate beneath, 
the lateral veins extendin� straight and parallel from the midrib to terminate in the 
sharp teeth of the coarsely serrate margins; staminate flowers fragrant, borne in pro
fusion in long yellowish-white erect aments; pistillate flowers inconspicuous, mostly borne 
on separate interrupted catkins near tip of branchlets; burs I to 7 per stalk, about 25 mm. 
in diameter, tawny- to brown-tomentose and bearing close-set or somewhat distant 



Fagaceae (Beech Family) 467 

spine-bearing scales on their outer surface, when mature each split into 2 to 4 valves and 
bearing 1 to 3 nuts; nuts ovoid, pointed, sweet-meat, about 1 cm. in diameter. In sandy 
open woodlands and thickets in e. Tex., Mar-June; from e. Mass., s. to Fla., w. to Tenn., 
Ark. and Tex. 

We have two variants that are distinguished in the key. 
2. Castanea alnifolia Nutt. DOWNY ClilNQUAPIN. Shrub or small tree, with or without

horizontal underground rootstocks, mostly less than 15 dm. high; leaves narrowly elliptic 
to oblong-obovate, to 12.5 cm. long and 5 cm. wide, green and smooth above, finely 
tomentose to green and essentially glabrate beneath, their venation and serrate margins 
similar to C. pumila; staminate Bowers slightly fragrant, borne in interrupted clusters on 
erect-ascending slender greenish-yellow catkins; pistillate flowers and burs similar to 
those in C. pumilla. C pumila var. Margaretta Ashe. On rolling hills and open woodlands 
and thickets in e. Tex., Mar.-June; from Va., s. to Fla. and w. to Ark. and Tex. 

We have two variants that are distinguished in the key. 

3. QUERCUS L.42 OAK 

Shrubs to large trees, monoecious; pith star-shaped, continuous; wood usually hard 
with both uniseriate and multiseriate rays, the vessels grouped in a matrix of wood
parenchyma, either diffuse-porous or ring-porous, often plugged by tyloses; buds crowded 
toward the ends of the usually fluted twigs; stipules associated with the buds rather than 
the leaves, subulate to ligulate, promptly caduceus or sometimes persistent; leaves 
alternate, usually distinctly petioled, never quite sessile, simp!e, entire or toothed or 
pinnately lobed, pinnately veined; staminate flowers in elongate flaccid catkins, apetalous, 
the calyx of 5 lobes fused into a more or less bowl-shaped perianth enclosing 5 to 10 
free stamens with short ant'hers and slender filaments; pistillate flowers in a reduced 
catkin with a stiff woody rachis either short or long and 1- to several-Bowered, the 
calyx of 6 sepals adl1erent to the bases of the styles and fused into a tube, tl1e pistil of 
three carpels comprising a single 3-celled ovary ( each cell containing 2 ovules) and 
three free styles which are ventrally stigmatic toward the dilated apex; fruit !-celled and 
!-seeded, the 5 remaining ovules aborted and adhering to the developed seed, the seed 
enclosed in a shell ( forming a nut or acorn) and seated in a cup or involucre formed 
( in our species) of scales ( each with a more or less aborted bud in its axil), developing 
from a compressed inflorescence, the cup enveloping the whole nut or covering it only 
at the base. 

A genus of some 500 or so recognized species in the Northern Hemisphere, exclusive 
of the Arctic; about 250 in the New World centering in central Mexico and reaching 
Canada and Colombia. 

1. Bark rather soft, gray and scaly ( rarely black and deeply furrowed, e.g., Q. vir
giniaTIIJ and Q. fusiform is); leaves ( if toothed) only mucronate-tipped or rounded, 
rarely spinose and never aristate-tipped; stigmas abruptly dilated on short styles; 
fruit annual; cup scales usually prominently thickened basally and loosely 
appressed apically; acorns with the shell glabrous on the inner surface; abortive 
ovules basal ( White Oaks) ( 2) 

1. Bark rather hard, black and furrowed but scarcely scaly; leaves ( if toothed) aristate
tipped, never round-lobed or if so these aristate from the veins; stigmas gradually 
or rarely abruptly dilated, on long styles; fruit biennial or annual; cup scales 
scarcely thickened basally ( or if so the leaf characters definitely as here described) 
and usually tightly appressed apically; acorns with the shell tomentose on the 
inner surface; abortive ovules usually apical ( Black Oaks) ( 33) 

2 (1). Mature acorns nearly enclosed in the thin shell-like cups, the orifice usually less 
than half the diameter of the acorn ... ... ... ..... 2. Q. lyrata. 

2. Mature acorns rarely more than half-enclosed in the cups, with the orifice as great
as the diameter of the acorn ( 3) 

43 Contributed by Cornelius H. Muller; also in Contr. Tex. Res. Found. Bot. 1: 21-309. 
1951 (in whi�h most of these species are illustrated). 
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3 ( 2). Cups large ( 3-6 cm. in diameter, cf. Q. Prinus below), fringed about the lip 
with coarsely attenuated apices of the uppermost scales, these sometimes nearly 
closing the orifice over immature acorns . . . . . . . . . • 1. Q. macrocarpa. 

3. Cups smaller ( 0.5-3 cm. in diameter). the apices of the uppennost scales not greatly
attenuated nor forming a fringe about the lip ( 4) 

4 ( 3). Leaves glabrous beneath or nearly so at maturity ( 5) 
4. Leaves pubescent beneath at maturity (sometimes minutely so) ( 11)
5( 4). Leaves very small, markedly crisped and spinose-toothed, completely glabrous

and glaucous •...............•................ 8. Q. Hinckleyi. 
5. Leaves various but not spinose-toothed ( 6)
6(5). Leaves green beneath at maturity (7)
6. Leaves with a glaucous bloom beneath at maturity ( 9)
7 ( 6). Leaves thin, yellow-green; petioles not pruinose; twigs glabrous or variously

stellate-pubescent ............................. 23a. Q. sinuata var. 
• 

breviloba. 
7. Leaves thick, blue-green or gray-green; petioles pruinose; twigs glabrous ( 8)
8(7). Leaves 5-10 cm. long or more, the veins very prominent beneath; petioles more

than 5 mm. long ......•........•......•.•..•.. 6. Q. glaucoides. 
8. Leaves 1-3 cm. long, the veins not very prominent beneath; petioles less than 5 mm.

long ........................................ 7. Q. depressipes. 

9(6). Leaves deeply or shallowly round-lobed, obovate .. 3. Q. alba. 
9. Leaves all shallowly lobed or repanclly round-lobed ( 10)

10 ( 9). Leaves from lanceolate to obovate, evenly repand, usually acute .............• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. Q. Muehlenbergii. 

10. Leaves oblong to obovate, broadly shallow-lobed, not repand, obtuse ............ . 
. . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23a. Q. sinuata var. 

breviloba. 

11 ( 4). Leaves evenly round-rep and; cups 2-4 cm. broad • • 4. Q. P1'inus. 
11. Leaves variously lobed or entire but not repand ( 12)
12 ( 11). Leaves deeply lobed ( 13)
12. Leaves shallowly lobed, toothed or entire ( 18)
13(12). Twigs glabrous or nearly so (14)
13. Twigs persistently densely fulvous-tomentulose or velvety ( 16)
14( 13). Lower leaf surface sparsely spreading stellate-villous or glabrate; distribution

west of the Pecos River ........................ 9. Q. Gambelii. 
14. Lower leaf surface densely spreading stellate-villous or at length nearly glabrate;

distribution east of the Pecos River ( 15 ) 
15( 14). Shrubs or small trees; twigs usually about 2 mm. in diameter; leaf blades very 

thin, the margins flat or minutely revolute ........ 14. Q. Margaretta. 
15. Moderate-sized trees; twigs usually more than 3 mm. in diameter; leaf blades quite

thick and leathery, the margins strongly revolute ... 15. Q. Drummondii. 

16( 13). Shrubs; leaves spreading-stellate on lower surface, usually apically 3-lobed and 
basally strongly attenuate-cuneate ............... 13. Q. Bo!rntonii. 

16. Trees; leaves glabrate beneath or at most sparsely appressed-stellate or puberulent
(17) 

17( 16). Leaves strongly cruciform, the apical pair of lobes clavate; leaf blades quite 
thick and leathery; distribution on dry uplands ..... 11. Q. stellata. 

17. Leaves seldom cruciform, the lobes narrow; leaf blades thin; distribution in wet
bottomland forests ............................ 12. Q. similis. 

18 ( 12). Leaves glaucous and glabrous above, noticeably fulvous-puberulent beneath, 
the margins heavily cartilaginous, the teeth strongly mucronate or even spinose •. 
. . . . . . . . . . . . . . . . . . . . . . . ...................... 21. Q. turbinella. 

18. Leaves various but not as above ( 19)
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19(18 ). Leaves prominently reticulate beneath, the veins impressed above ( 20) 
19. Leaves not markedly reticulate beneath, the veins not strikingly impressed above ( 21)

20 ( 19). Leaves not over twice as long as broad, the broadly rounded apex abruptly
mucronately several-toothed; fruit borne on prominent peduncles ....•..••....• 
. . • • • • • • • • • • • . . . . . . • • . • . . . • . . • . . • . . . . . . . ..... 22. Q. rugosa. 

20. Leaves twice as long as broad or more, the apex acute to obtuse or entire to toothed
but not abruptly mucronate; fruit subsessile or short-stalked •................. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19. Q. arizonica. 

21 ( 19). Leaves toothed, undulately crisped, the stellate pubescence very harsh to the 
touch ....................................... 24. Q. pungens. 

21. Leaves variously toothed or entire but not undulate-crisped or if so the pubescence
not harsh to the touch ( 22) 

22(21 ). Leaves very small and thick, coarsely revolute, densely woolly-tomentose 
beneath ..................................... 20. Q. intricata. 

22. Leaves small or moderate-sized, not coarsely revolute, if tomentose beneath not
strikingly woolly ( 23) 

23(22). Leaves spreading-pubescent beneath (24) 
23. Leaves pubescent beneath with tightly appressed minute stellate hairs, often appear

ing glabrous and glaucous to the naked eye ( 27) 

24 ( 23). Leaves dark-green above, white-tomentose beneath ( 25) 
24. Leaves usually similar in coloration above and beneath, at least not strikingly

dissimilar ( 26 ) 

25(24). Leaves oblong, uniformly white-tomentose beneath; cups about 15 mm. broad 
or rarely broader ..........•................... 18. Q. Mohriana. 

25. Leaves ovate to oblong, the veins visible through the white tomentum beneath; cups
usually more than 15 mm. broad •.•............• 16. Q. Havardii. 

26(24). Leaves shallowly lobed •.....•..••.•......•... 10. Q. undulata. 
26. Leaves variously entire to toothed but not lobed ...... 17. Q. grisea. 

27(23). Leaves green beneath in spite of minute pubescence; shrubs with slender pliable 
twigs .......•..•........••.........•.......•. 24a. Q. pungens var. 

Vaseyana. 
27. Leaves creamy-canescent beneath with dense appressed stellate hairs ( 28)

28(27). Bark black or at least dark-gray, hard and deeply furrowed (29)
28. Bark light-gray, scaling off in thin plates, not furrowed ( 31)

29(28). Cups narrowed basally; fruit subfusiform, pedunculate; leaf blades broadest
toward the base; shrubs or trees of limestone uplands; central and west Texas .. 
. • . • • . . . . . • . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . • . 26. Q. fusiforrnis. 

29. Cups broadly rounded basally; fruit ovate or narrow but not fusiform, subsessile ( 30)

30(29). Leaves 2-4 cm. broad or more, the blades broadest toward the apex; large
trees in east and south Texas near the coast ....... 25. Q. virginiana. 

30. Leaves 1-2.5 cm. broad; low shrubs on sand dunes easterly along the coast ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . 27. Q. minima. 

31 ( 28). Leaves mucronately toothed, shiny beneath in spite of pubescence .......... . 
. . . . . . • . . . . • . . . . . . . . . . . . • • . . . . • . . . . • . . . • • • . • . 24a. Q. pungens var. 

Vaseyana. 
31. Leaves lobed or toothed but not mucronate, dull-white beneath (32)

32( 31). Shrubs or small trees of limestone uplands; central and west Texas ......••... 
. . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23a. Q. sinuata var. 

breviloba. 
32. Large trees in moist river bottom forests; south and east Texas ................ . 

•• . . . • . . • . . • . . . . . . . . • • • . . • . : .••.............• 23. Q. sinuata.

33 ( 1). Petioles usually not over 1 cm. long ( 34) 
33. Petioles usually more than 1 cm. long ( 40)
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34 ( 33). Leaves densely white-tomentose beneath, the veins impressed above and the 
margins revolute .............................. 29. Q. hypokucoides. 

34. Leaves variously pubescent or glabrous but not as above ( 35)

35(34). Fruit annual; leaves commonly glabrous below except for a tuft of stellate
hairs on each side of the base of the midrib; west of the Pecos River .......... . 
. . . • . . . . . . . . . . . . . . . . • . . . . • • . . • . . . . . . . . . . . . . . . 28. Q. Emoryi. 

35. Fruit biennial; leaves variously pubescent or glabrous but not as above; east of the
Pecos River ( 36) 

36(35). Leaves narrowly elliptic to linear-lanceolate, fully 5 times as long as broad, 
markedly revolute and awl-shaped upon issuing from the buds ............... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33. Q. Phellos. 

36. Leaves elliptic to oblanccolate or clavate, scarcely more than 3 times as long as
broad, flat when issuing from the buds, never awl-shaped ( 37) 

37 ( 36). Leaves elliptic to oblanceolate or oblong ( 38) 
37. Leaves clavate or cuneate, often 3-lobed at the apex, the base usually entire but

occasionally lobed ( 39) 

38 ( 37). Twigs and lower leaf surfaces persistently gray-tomentose ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30. Q. incana. 

38. Twigs and lower leaf surfaces glabrate or nearly so, at least not tomentose ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31. Q. laurifolia. 

39 ( 37). Twigs and petioles glabrous or nearly so; leaves glabrous beneath except for 
axillary tufts of stellate hairs; cups saucer-shaped ... 34. Q. nigra. 

39. Twigs and petioles fulvous-pubescent; leaves variously pubescent beneath, especially
about the base of the midrib; cups cup-shaped ... .41. Q. marilandica. 

40( 33). Leaves entire ( 41) 
40. Leaves variously toothed or lobed ( 48)

41(40). Leaves densely white-tomentose beneath, the veins impressed above and the
margins revolute .............................. 29. Q. hypoleucoides. 

41. Leaves variously pubescent or glabrous but not as above ( 42)

42 ( 41). Fruit annual; leaves commonly glabrous below except for a tuft of stellate hairs
on each side of the base of the midrib; west of the Pecos River .............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28. Q. Enzoryi. 

42. Fruit biennial; leaves variously pubescent or glabrous but not as above; east of the
Pecos River ( except Q. graciliformis) ( 43) 

43 ( 42). Leaves narrowly elliptic to linear-lanceolate, fully 5 times as long as broad, 
markedly revolute and awl-shaped when issuing from the buds .............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33. Q. Phellos. 

43. Leaves elliptic to oblanceolate or clavate, scarcely more than 3 times as long as
broad, flat when issuing from the buds, never awl-shaped ( 44) 

44 ( 43). Leaves elliptic to oblanceolate or oblong ( 45) 
44. Leaves clavate or cuneate, often obscurely 3-lobed at the apex ( 47)

45( 44). Twigs and lower leaf surfaces persistently gray-tomentose ................. . 
. . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30. Q. incana. 

45. Twigs and lower leaf surfaces glabrate or nearly so, at least not tomentose ( 46)

46( 45 ). Petioles slender, over 1 cm. long; leaf blades thin, attenuately acute; west of
tl1e Pecos River ............................... 35. Q. graciliformis. 

46. Petioles thick and stiff, less than 1 cm. long; leaf blades thick, obtuse or at most
merely acute; coastal Texas on sand .............. 32. Q. hemisphaerica. 

47 ( 44). Twigs and petioles glabrous or nearly so; leaves glabrous beneath except for 
axillary tufts of stellate hairs; cups saucer-shaped ... 34. Q. nigra. 

47. Twigs and petioles fulvous-pubescent; leaves variously pubescent beneath, especially
about the base of the midrib; cups cup-shaped ..... 41. Q. marilandica. 
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48(40). Leaves densely white-tomentose beneath, the margins revolute ............. .. • . • • . . • . . • . . . . • . • . . . • . . . . . . . . • . . . • . . . . . . . . . . 29. Q. hypoleucoides. 48. Leaves variously pubescent or glabrous but not as above ( 49) 
49 ( 48). Fruit annual; leaves commonly glabrous below except for a tuft of stellate hairs 

on each side of the base of the midrib ............ 28. Q. Emoryi. 49. Fruit biennial; leaves variously pubescent or glabrous but not as above ( 50)
50(49). Leaves at most irregularly toothed or shallowly lobed (51)50. Leaves regularly toothed or lobed ( 55) 
51 ( 50). Leaves not 3-lobed nor so much broader apically than basally as to be distinctlyclub-shaped ( 52) 
51. Leaves apically 3-lobed or obscurely so, much broader apically than basally anddistinctly club-shaped ( 53) 
52 ( 51). Twigs and lower leaf surfaces persistently gray-tomentose ................. .. . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30. Q. incana. 52. Twigs and lower leaf surfaces glabrate or nearly so, at least not tomentose ....... .. • . . • . . . . . . • • • . • . • . . . . . . . . . • . . . . . . . . . . . . . . . . . 32. Q. hemisphaerica. 

53(51). Twigs and petioles glabrous or nearly so; leaves glabrous except for axillarytufts of stellate hairs ........................... 34. Q. nigra. 53. Twigs and petioles fulvous-pubescent; leaves variously pubescent beneath ( 54) 
54 ( 53). Leaves densely fulvous-tomentulose beneath .... .40. Q. falcata. 54. Leaves variously pubescent beneath ( especially about the base of the petiole) butnever tomentulose ............................ 41. Q. marilandica. 

55(50). Leaves at most only coarsely toothed, 4 or 5 times longer than broad, narrowlylanceolate .................................... 35. Q. graciliformis. 55. Leaves definitely lobed, at most only 2 or 3 times longer than broad, broadly lanceo-late to ovate ( 56) 
56( 55). Lateral lobes simple, cuneate ( 57) 56. Lateral lobes few- or several-toothed, aristate ( 61) 
57 ( 56). Terminal lobe elongate, oblong, truncate apically with usually 2 lateral teeth(58) 57. Terminal lobe scarcely more prominent than the lateral lobes or distinctly obscure,variously acute or rounded but not oblong ( 59) 

58( 57). Lower leaf surface glabrate or with axil1ary tufts or even scattered pubescence;distribution west of the Pecos River .............. 38. Q. Gravesii. 58. Lower leaf surface densely fulvous-tomentulose; distribution east of the Pecos River .. • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40. Q. falcata. 

59(57): -�����- ��- �:�s- :��i��e���� ���o_u_s��o-����l��� .�{9�a(?�i!�,��i��:�cent ..... .
59. Leaves and twigs glabrate or nearly so ( 60) 
60( 59 ). Leaves somewhat broader basally than apically, usually distinctly toothed aswell as lobed ................................. 38. Q. Gravesii. 60. Leaves distinctly broader apically than basally, clavate by expansion of three apicallobes and a narrow entire base ....••........... .41. Q. marilandica. 

61 ( 56). Leaves densely fulvous-tomentulose beneath ..... 40. Q. falcata. 61. Leaves variously pubescent or glabrate but not densely tomentulose ( 62)
62( 61). Leaf bases broadly U-shaped ................. .40. Q. falcata. 62. Leaf bases variously obtuse to rounded or cordate but not U-shaped ( 63)
63( 62 ). Buds large ( 6-10 mm. long), often quadrangular, densely fulvous- or gray-

tomentose or strigose ......................... .42. Q. velutina.63. Buds not over 5 mm. long, sparsely pubescent or glabrous ( 64) 
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64( 63). Acom cups flat, at most shallowly goblet-shaped; acorns subrotund to broadly 
elliptic .......•...................... ........ 36. Q. Shumardii.

64. Acom cups deeply cup-shaped; acorns narrowly ovoid or narrowly elliptic (65)
65 ( 64). Leaves ovate to subrotund in outline; centrar Texas east of the Pecos River ...

. . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . 37. Q. texana. 
65. Leaves narrowly ovate to broadly lanceolate in outline; west of the Pecos River .... 

. . • . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 38. Q. Gravesii.

1. Quercus macrocarpa Michx. BUR OAK. Large trees; twigs very coarse, 3-5 mm. thick
or rarely somewhat more slender, fluted, yellowish or gray, from villous or pubescent or 
both becoming glabrate, with few very inconspicuous lenticels; buds 4-5 mm. long, ovoid 
or narrowly so, obtuse to acute, grayish-brown, sparsely pubescent to tomentose; stipules 
persistent or sometimes deciduous, about 1 cm. long, awl-shai>ed or the lateral ones 
longer and obviously spatulate-dilated, the terminal ones coarsely thickened and gray
tomentose; leaves deciduous, rather thin, to 20 cm. long and 15 cm. broad, obovate in 
outline, the apices broadly rounded, the bases rounded to cuneate, rather deeply incised, 
with 3 or 4 sinuses on each side, these acute or narrowly rounded, usually reaching 
nearly to the midrib ( especially below), the lobes clavate, undulate distally, the basal 
ones often much-shortened, margins minutely revolute, upper surfaces glabrate, dull or 
slightly lustrous, lower surfaces villous and gray-pubemlent with a mixture of long 
spreading and short appressed stellate hairs or the appressed hairs rarely absent and the 
surface then green; petioles to 25 mm. long, densely or sparsely pubescent; staminate
catkins 3-4 cm. long, the rachis yellow-tomentose, at length rather loosely flowered, the 
perianth deeply incised with narrow oblong lobes, the anthers sc;ucely exserted; pistillate
catkins about 2 cm. long, about 4-flowered near the end; fruit annual, solitary or paired 
on a peduncle 1-2 cm. long and 2-3 mm. thick; cups 3-6 cm. broad, 2-5 cm. deep, 
moderately or deeply cup-shaped, margins woolly with attenuate apices of the uppermost 
scales, these sometimes closing the orifice of the cup; cup scales broad-based, the apices 
of the basal scales not elongate, the dorsal surface keeled (thickened), the bases broad, 
often appearing to be fused to adjacent scales, the whole gray-pubescent; acorns 3-5 cm. 
long, 2-4 cm. broad, ovoid, broadly rounded, usually one half or three fourths included, 
sometimes wholly or only one fourth included. In moist forests along streams in e. and 
cen. Tex.; e. to the Atl. and n. to N.B. and Sask. 

2. Quercus Jyrata Walt. OVERCUP OAK. Moderate trees; twigs rather coarse, to 4 mm.
thick, finely fluted, from minutely villous becoming glabrate and gray or yellowish with 
few inconspicuous lenticels; buds about 3 mm. long, ovoid, obtuse, gray-puberulent; 
stipules tardily deciduous from about the terminal bud, about 5 mm. long, very finely 
subulate, pubescent; leaves deciduous, thin-membranous, to 20 cm. long and 12 cm. 
broad, usually smaller, narrowly obovate in outline or broadly so, apices acute or some
times rounded, bases cuneate or attenuately acute; blades twice or thrice incised on each 
side, the lobes obtuse, acuminate-tipped, progressively shortened downward, the upper
most clavate and coarsely toothed, the sinuses deep, broadly rounded or angularly 
flattened along a line paraUel to the midrib, margins minutely revolute, upper surfaces 
glabrous and lustrous, lower surfaces minutely villous and dull-green or glaucous
appressed-tomentose; petioles to 2 cm. long, sparsely pubescent; staminate catkins 4-6 
cm. long, densely or loosely Bowered, sparsely stellate-pubescent, the perianth irregularly
lobed, the anthers scarcely exserted; pistillate catkins 1-2 cm. long, 2- or 3-flowered
distally, densely sbort-tomentose; fruit annual, solitary or rarely paired on a tomentose
or glabrate peduncle to 4 cm. long and 1-1.5 mm. thick; cups to 3 cm. broad and 2 cm.
deep, hemispheric or spheroid, the base usually broadly Battened, the mouth much
constricted, sometimes forming a minute orifice and sometimes rather open, the lower
scales coarse and much-thickened, those about the margin small, thin and appressed;
acorns hemispheric or rarely ovoid, usually wholly contained in the cup but rarely only
half-included. In moist forests along streams in the timber region of e. Tex.; e. to the Atl.,
n. to Md. and Mo.

3. Quercus alba L. WHITE OAK. Large or sometimes small trees; twigs to 3.5 mm.
thick, from sparsely or densely loose-tomentose soon becoming glabrous and grayish
brown with few inconspicuous lenticels; buds 3-4 mm. long, subglobose to ovoid, sparsely 
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pubescent or glabrate, reddish-brown; stipules 8-12 mm. long, ligulate, pubescent dorsally, 
early caducous; leaves deciduous ( dead leaves remaining on the tree late in winter), thin 
but firm and subcoriaceous, to 15 cm. long and 10 cm. broad, obovate in outline, apices 
broadly rounded, bases cuneate or obtusely cuneate; blade 4- or 5-lobed on each side, 
the lobes either long and narrow or short and broad but always rounded, entire or rarely 
again toothed or shallowly lobed, sinuses deep or rarely shallow, usually narrow but 
rounded at bottom, upper surfaces from sparsely stellate-pubescent or densely tomentose 
promptly glabrate and slightly lustrous, lower surfaces similarly glabrate and minutely 
white-punctate by persistence of hair bases, densely tomentose leaves therefore obviously 
glaucous beneath upon glabrescence; petioles to 18 mm. long, glabrate; staminate catkins
to 10 cm. long, loosely or rather closely flowered, loosely tomentose, the perianth deeply 
incised with very narrow lobes, anthers little-exserted; pistillate catkins to 15 mm. long, 
2- or 3-Howered distally, from tomentose glabrate with the twigs; fruit annual, solitary,
paired or temate, subsessile or on a glabrate peduncle to 25 mm. long and 2.5 mm. thick; 
cups 1.5-3 cm. broad, to about 1 cm. deep, deeply cut-shaped to saucer-shaped, margins 
smooth, the scales coarsely thickened and short-fulvous-tomentose; acorns to 25 mm. long 
and 17 mm. broad, narrowly ovoid, usually narrowed toward the apex, one fourth or 
one third enc1osed or included at the base only. In moist forests in the timber region of 
e. Tex.; e. to the Atl. and n. to Can.

4. Quercus Prinus L. CHESTNUT OAK. Large trees; twigs to 4 mm. thick, shallowly
ftuted, from very sparsely villous becoming glabrate and reddish- or grayish-brown; buds
5-7 mm. long. 2.5-4.5 mm. broad, acutely ovoid, brown, noticeably short-pubescent;
stipules about 8 mm. long, ligulate, pubescent, very promptly caducous; leaves deciduous,
to 20 cm. long and IO cm. broad, ooovate in outline, apiccs usually acute, rarely rounded,
bases rounded or cuneate; blade repandly coarsely toothed or finely lobed, upper surfaces
glabrous or sparsely pubescent along the midrib, somewhat lustrous, lower surfaces dull,
finely villous-short-tomentose or sparsely so, white-punctate, appearing glaucous in
sparsely pubescent forms; veins 12 to 15 on each side, each passing into a tooth or lobe;
petioles 2-3 cm. long, villous but usually glabrate in age; pistillate catkins 5-10 mm. long,
1- to 3-flowered, tomentose; fruit annual, large, solitary, paired or temate, subsessile or
on a peduncle to 2 cm. long and 4 mm. thick; cups 2-4 cm. broad, 1.5-2 cm. deep, cup
s'haped or hemispheric, the base round, margins thin, slightly roughened by projecting
scale apices; cup scales very coarse, obviously thickened, triangular but the uppermost
with narrowed apices, very loosely appressed, arranged rather distinctly in diagonal rows,
densely fulvous-puberulent all over; acorns to 3 cm. long and 2.75 cm. broad, broadly
ovoid, basally ftat, apically rounded, puberulent, about one half included. Q. Houstoniana
C. H. MulI., Q. Muehlenbergii of Cory & Parks, non Engelm. In moist forests of the
timber region of e. Tex.; e. to the Atl. and n. to Del. and Mo.

5. Quercus Muehlenbergii Engelm. CmNKAPIN OAK. Moderate-sized or large trees;
twigs from sparsely fine-pubescent soon becoming glabrate and brown, graying the second 
year, fluted, the few lenticels pale and rather conspicuous; buds 3-3.5 mm. long, 2-2.5 
mm. broad, subrotund to broadly ovoid, apex rounded, brown or reddish-brown, very
sparsely pubescent; stipules 3-4 mm. long, ligulate, delicate, very early caducous; leaves
deciduous, coriaceous, to 20 cm. long and 10 cm. broad, usually much smaller, lanceolate
to oblanceolate or usually obovate in outline, only rarely broadest at or below the middle,
apices from short-acute to acuminate, bases truncate to cuneate, margins quite regularly
repandly toothed or shallow-lobed, the teeth or lobes mucronate-tipped, upper surfaces
glabrate and lustrous-dark-green, lower surfaces glaucous, the apparently glabrate sur
faces liberally sprinkled with minute appressed stellate hairs; veins about 8 to 12 on
each side, regularly passing into the teeth; petioles 1-3 cm. long, sparsely pubescent or
glabrate; staminate catkins 4-6 cm. long, rather loosely Bowered, sparsely pubescent;
anthers well-exserted; pistillate catkins to 2 cm. long, 1- to 3-Bowered; fruit annual,
solitary or paired, subsessile or short-pedunculate; cups to 22 mm. broad and 12 mm.
high, deeply or shallowly cup-shaped, base rounded, margins either rather coarse and
thick or tending to be thin and Baring; cup scales broadly triangular, moderately
thickened, rather loosely appressed short-gray-pubescent; acorns to 25 mm. long and 2
cm. t'hick, oblong to ovoid, light brown, glabrate except about the apex, about one fourth
or one third included. Q. prinoides Coult., non Willd., Q. Prinus Coult., non L., Q.
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Brayi Small. In calcareous upland forests of n.e., cen. and w. Tex.; e. to the Atl., n. to 
Me. and Wisc., w. into s. N.M. and n. Mex. 

6. Quercus glaucoides Mart. & Gal. Shrubs to moderate-sized trees; twigs to 3 mm.
thick, Buted, glabrous or from loosely stellate-tomentose becoming glabrate or more or 
less persistently pubescent, brown or grayish-brown, with few prominent light lenticels; 
buds very variable, about 2 mm. long and ovoid or as much as 6 mm. long and conic, 
in either case acute or subacute, sparsely pubescent, dark-brown; stipules promptly or 
tardily caducous, about 5 mm. long, the terminal ones subulate, the lateral ones ligulate, 
dorsally pubescent; leaves deciduous, rather thick and coriaceous or hard, to 12 cm. long 
and 6 cm. broad, usua1ly much smaller, oblong or elliptic to obovate or ovate, the apices 
broadly rounded, bases usually rounded but ranging from cordate to cuneate, irregularly 
sinuate or few-lobed or rarely entire, margins cartilaginously thickened but not revolute, 
upper surfaces glabrous, dull bluish- or grayish-green, rarely darker, lower surfaces from 
stellate-floccose to promptly glabrate or with patches of hairs persistent in protected 
places, lighter, usually quite glaucous from microscopic wax particles; petioles to 15 mm. 
long, rather slender, glabrate, the pulvinus usually pruinose; staminate catkins 3-6 cm. 
long, very loosely flowered, sparsely tomentose, the subglobose anthers moderately 
exserted from the deeply cleft perianth; pistillate catkins about 5 mm. long, 1- to 3-
flowered dista1ly; fruit annual, small, solitary or paired, subsessile or on a peduncle to 
1 cm. long; cups to 18 mm. broad, 4-6 mm. high, from shallowly cup-shaped to usually 
saucer-shaped, basally rounded or flat, the margins often thickened ( as though woody) 
or normally thin; cup scales broadly ovate, apically rounded, often coarsely thickened 
( including even the apex) or only moderately thickened at the minutely tomentose base 
and the thin apex closely appressed, nearly glabrous, dark-reddish-brown; acorns to 2 cm. 
long and 14 mm. broad, conic to ovoid or subcylindric, glabrous except the apex, light
brown, one fourth included or enclosed at the base only. Q. Laceyi Small, Q. glaucophylla 
v. Seem., Q. porphyrof!,enita Trel. On limestone escarpment and canyons of the Edwards
Plateau in cen. Tex.; also n.e. Mex.

7. Quercus depressipes Trel. Low shrubs to about 1 m. tall, often forming dense
thickets by stolons or growing singly; twigs 1-1.5 mm. thick, shallowly fluted, tan-brown 
becoming reddish-gray with few inconspicuous lenticels, glabrate or fulvous-tomentose; 
buds 1-1.5 mm. long, subglobose, tan-brown, glabrate or the scales inconspicuously ciliate; 
stipules early-caducous, 3-5 mm. long, ligulate, rose- or straw-colored, ciliate above the 
middle; leaves subevergreen, thick and coriaceous, to 3 cm. long and 12 mm. broad, 
oblong to elliptic, broadly rounded to subacute at apices, moderately or deeply cordate 
at bases, margins entire to usually inconspicuously few-toothed above the middle, some
what revolute, both surfaces dull gray-green or glaucous, completely glabrous or a few 
stellate hairs on the midrib; petioles 1-2 mm. long or rarely longer, strongly depressed 
in the cordate leaf bases, rose-colored with a glaucous bloom, glabrous or sparsely steJlate
hairy like the twigs; staminate catkins to 2 cm. long, somewhat pubescent, rather closely 
flowered, the glabrous roundish anthers little-exserted; pistillate catkins rather consistently 
2-flowered on a short stellately pubescent or glabrous peduncle; fruit annual, paired on a
stellate or glabrous peduncle 7-15 mm. long; cups 8-10 mm. broad, 4-6 mm. high, goblet
shaped, the base somewhat constricted or rounded; cup scales moderately thickened and
densely gray-tomentose at base, the apices reddish-brown, dorsally glabrous and ciliate,
rather closely appressed; acorns to 15 mm. long and 1 cm. broad, elliptic to ovoid,
apically rounded, tan-brown, transiently glaucous, glabrous, one fourth to one half
included. On openly wooded grassland, usually at high elev. in the Davis Mts. of the
Trans-Pecos; also n. Mex.

8. Quercus Hinckleyi C. H. Mull. Intricately branched shrubs forming coarse thickets
to 7.5 dm. tall; twigs 1-1.5 mm. thick, glabrous or only an occasional minute steliate hair, 
light-brown and pruinose, becoming glaucous-waxy the second season, lenticels very 
obscure; buds minute, less than 1 mm. long, subrotund, the scales glabrous and reddish
brown except for the strikingly ciliate margins; stipules tardily deciduous, about 2 mm. 
long, ligulate, loosely hairy; leaves persistent at least 2 seasons, thick and coriaceous, 
very small, to 15 mm. long and about as broad, subrotund in outline, occasionally 
broader than long, cordate or auriculate at bases, acute or obtuse but spine-tipped at 
apices, glabrous and glaucous on both surfaces, margins markedly crisped, coarsely 2- or 



Fagaceae (Beech Family) 475 

3-toothed on each side ( the teeth markedly spinescent), scarcely revolute but strikingly
cartilaginous-thickened; veins very obscure, the principal ones passing into the teeth;
petioles to 2 mm. long, glabrous and pruinose, rose-tinted; staminate catkins very small,
usually 3-5 mm. long, few-flowered on a loosely tomentose peduncle, the rounded anthers
moderately exserted from the lanate calyx; fruit annual, solitary, subsessile or on peduncles
scarcely 4 mm. long; cups to 15 mm. broad, 1-3 mm. deep, very shallowly saucer-shaped,
margins irregularly undulate; cup scales very small, basally much-thickened and pubes
cent, apically tightly appressed and glabrous except for the ciliate margins; acorns ovoid,
8-12 mm. broad, glabrous, included at base only. On dry slopes at about 4500 ft. elev.
n.w. of Solitario Peak, Presidio Co.; endemic.

9. Quercus Gambelii Nutt. GAMBEL OAK. Shrubs or small trees, sometimes quite large;
twigs to 2 mm. thick, glabrous or stellate-pubescent, brown or reddish-brown with few 
inconspicuous lenticels; buds about 3 mm. long, 2-2.5 mm, broad, ovoid, acute or obtuse, 
brown, sparsely pubescent; stipules caducous or persistent about the terminal bud, 4-6 
mm. long, subulate, pubescent; leaves deciduous, membranous, to 16 cm. long and 8
cm. broad, usually much smaller, elliptic to obovate or oblong in outline, apices rounded,
bases truncate to cuneate, blades deeply incised with 4 to 6 oblong, entire or coarsely
toothed, rounded or subacute lobes, the sinuses acute, narrowed or narrowly rounded
at the base, reaching more than halfway to the midrib, upper surfaces from minutely
stellate-tomentose becoming apparently glabrate and dark-lustrous-green but persistently
microscopically spreading-pubescent, lower surfaces from densely stellate-tomentosc
variously persistently villous or velvety, especially about the midrib, or becoming glabrate,
dull-green, sometimes glaucous; veins 4 to 6 on each side, each passing into a lobe;
petioles to 2 cm. long, pubescent or partially glabrate wit'h the lower leaf surface; stami
nate catkins 2-3 cm. long, rather loosely flowered, sparsely tomentose, the anthers moder
ately exserted from the deeply incised perianth; pistillate catkins 3-7 mm. long, 1- to 3-
flowered distally; fruit annual, small, solitary or paired, subsessile or on a peduncle to
1 cm. long; cups 7-15 mm. broad, 5-8 mm. high, deeply cup-shaped, bases round, margins
thin and smooth; cup scales ovate, markedly thickened, the short narrowly rounded
apices closely appressed, the thin margins very narrow, basally gray-tomentulose, the
apices sparsely so or glabrous; acorns 12-15 mm. long, 8-10 mm. broad, ovoid to ellipsoid,
light-brown, nearly glabrous, about one half included. Q. novomexicana (A.DC.) Rydb.
On slopes and valley floors at high elev. in the Trans-Pecos; from Tex. to Colo., Ut. and
n. Mex.

10. Quercus undulata Torr. Shrubs or rarely small trees; twigs about 1.5 mm. thick,
obscurely fluted, densely or moderately tomentose, more or less completely glabrate the 
second year and gray with few inconspicuous lenticels; buds 1-2 mm. long, round-ovoid, 
pubescent or glabrate, reddish-brown; stipules persistent or soon caducous, 3-5 mm. long, 
subulate, pubescent; leaves deciduous or subevergreen, rather thick and coriaceous, 
usually 4-6 cm. long and 2-3 cm. broad, elliptic or oblong in outline, apices obtuse or 
sometimes nearly acute, truncate to rounded or cuneate at bases; blade coarsely and 
irregularly toothed or shallowly lobed, the teeth or lobes mucronate-tipped, upper sur
faces sparsely stellate-pubescent, often scabrous, dark-green, somewhat lustrous, lower 
surfaces either sparsely or densely soft-stellate-pubescent, light-green, dull; petioles to 7 
mm. long, pubescent like the lower leaf surface; fruit annual, solitary or paired, sub
sessile or on a pubescent or tomentose peduncle to 1 cm. long; cups 1-1.2 cm. broad,
5-8 mm. high, shallowly or deeply cup-shaped, bases rounded, margins thin; cup scales
triangular-ovate, the upper ones much-narrowed apically, much-thickened and closely
tomentose, the thin apices nearly glabrous and closely appressed; acorns about 1.5 cm.
long and 1 cm. broad, cylindric or narrowly ovate, light-brown, glabrous, about one third
included. Q. FendleTi Liebm., Q. obtusifolia (A.DC.) Rydb., non D. Don. Rocky slopes
at high elev. in w. Tex.; n. to Colo. and s. to Coah.

11. Quercus stellata Wang. PosT OAK. Moderate-sized trees; twigs to 4 mm. thick,
fluted, usually Havescent-tomentose or farinaceous at first or rarely sparsely spreading
stellate-pubescent, variously glabrate with age or the tomentum turning gray; buds to 
4 mm. long and 3 mm. broad at maturity, ovoid, rounded or sometimes acute, reddish
brown, sparsely pubescent; stipules 3-5 mm. long, very promptly caduceus; leaves 
deciduous, rather t'hick, hard and membranous, usually about 8 cm. long and 6 cm. 



476 Fagaceae (Beech Family) 

broad, xeric forms often 4 cm. long and 2 cm. broad, mesic forms about 15 cm. long and 
10 cm. broad, obovate to elliptic or obtriangular in outline, apices rounded, bases cuneate 
to cordate; blades undulately or deeply 2- to 4-lobed on each side, the principal upper 
pair often oblong or even clavate and perpendicular to the midrib so that with the 
narrowed apical and basal portions the blade is strikingly cruciform, upper surfaces 
lustrous and glabrous except for a sprinkling of minute stellate hairs, lower surfaces dull, 
more densely stellate-pubescent or glabrate, often quite glaucous; petioles to 15 mm. 
long. stellate-pubescent or glabrate as the lower leaf surf ace; staminate catkins 5-8 cm. 
long, rather loosely flowered, rachis flavo-tomentulose ( if the twigs are likewise) or 
loosely spreading-pubescent ( if the twigs are spreading-pubescent or glabrate); anthers 
pubescent, moderately exserted from the shallowly lobed and sparsely hairy perianth; 
pistillate catkins 3-10 mm. long or sometimes longer, 1- to 3-flowered, the pubescence 
closely similar to that of the twig; fruit annual, solitary or paired, moderate-sized or 
rarely large, subsessile or short-peduncled or the peduncle as much as 4 cm. long; cups 
12-25 mm. broad, to 18 mm. high, deeply cup-shaped or sometimes goblet-shaped, bases
rounded or sometimes constricted, margins thin or very thick and almost inrolled; cup
scales oblong to triangular-ovate or broader, moderately• or markedly thickened basally,
nnely pubescent; acorns to 3 cm. long and 18 mm. broad, usually smaller, subglobose to
ellipsoid or even subfusiforrn and very acute, glabrous or very finely pubescent, two
thirds included or covered at the base only. Dry upland woods, frequently on sandy
soil, in cen. Tex. ( one of the dominant species of the Cross Timbers) and the timber
region of e. Tex.; e. to the Atl. and n. to Mass. and Kan.

Ila. Quercus stellata X Q. sinuata var. breviloba. Twigs densely fulvous-tomentulose; 
leaves small and irregularly round-lobed as in the xerophytic westernmost forms of Q.
stellata, the upper surfaces glabrate and very glossy, lower surfaces glossy although 
moderately pubescent with minute tightly appressed stellate hairs or densely stellate
pubescent and dull-white or gray; fruit intermediate between the parental forms. Sparse 
with both parents on mixed gravel and limestone banks. 

12. Quercus similis Ashe. BonoMI.AND POST OAK, Moderate to large trees; twigs 2-3
mm. thick, only slightly fluted, persistently gray-puberulent to velvety-tomentulose; buds
2-3 mm. long, ovoid, pubescent basally, brown; stipules 3-5 mm. long, subulate, pubes
cent, caduceus or only those of the terminal buds persistent; leaves deciduous, thin and
membranous, about 12 cm. long and 8 cm. broad ( as little as 5 cm. long or to 16 cm.
long), obovate, usually 2 pairs of lateral lobes with the apical pair sometimes clavate
but the blade scarcely cruciform, basally narrow, cuneate to rounded, margins minutely
revolute, lower surface minutely and sparsely stellate-puberulent, somewhat gray, upper
surface glabrous and glossy-green at maturity; petioles 3-10 mm. long, pubescent like
the twigs; pistillate catkins 2-10 mm. long, 1- to 3-Howered; fruit annual, solitary or
paired, moderate-sized, short-peduncled, very similar to Q. stellata. Q. stellata var.
paludosa Sarg., Q. Ashei Sterrett. The common post oak of wet stream bottoms in e.
Tex.; s. Ark. and La., e. to S.C.

The upper terraces of some streams, particularly in Louisiana, exhibit intermediates 
between Q. similis and Q. stellata to which Q. mississippiensis Ashe is applicable. 

13. Quercus Boyntonii Beadle. Rhizomatous shrubs 2-30 ( -50) dm. tall, trailing or
sometimes semierect; twigs 1.5-3 mm. thick, densely fulvous-tomentulose with a mixture 
of simple appressed glandular hairs and moderately spreading stellate hairs, the pubes
cence darkening and persisting through the second season; buds 2-3 ( -4) mm. long, 
ovoid, acute or sometimes rounded, russet, sparsely pubescent; stipules deciduous, 3-5 
mm. long, subulate, sparsely hairy; leaves deciduous or subevergreen, thin and rather
soft, 5-10 ( -12) cm. long. 2-6 (-8) cm. broad, cuneate to oblanceolate or obovate to
oblong. characteristically roundly 3-lobed at the broad apex or sometimes 5-lobed above
the entire cuneate base, margins minutely cartilaginous-revolute, upper surface glossy,
when young sparsely glandular-puberulent and with scattered stellate hairs, at length
glabrate or the stellate pubescence persistent especially about the midrib, lower surface
dull, persistently fulvous-glandular-puberulent and stellate-pubescent or the pubescence
silvery; the veins about 6 to 8 on each side, very irregular and with some intermediates,
those passing into the lateral lobes very prominent, slightly raised above and prominently
so beneath, markedly and irregularly branching and anastomosing; petioles 5-10 mm.
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long, moderately slender, persistently pubescent like the twigs; staminate catkins 3-6 
cm. long, fulvous-glandular-pubemlent and stellate-pubescent, the puberulent anthers
well-exserted from the ciliate perianth; pistillate catkins about 5 mm. long, about 3-
Bowered, subsessile and densely fulvous-pubescent; fruit annual, solitary or paired on
peduncles 2-10 (-35) mm. long; cups 10-13 mm. broad, 5-10 mm. high, deeply cup
shaped or more shallow, the scales densely fulvous- or silvery-tomentulose, the bases
moderately or markedly thickened, the thin apices closely appressed; acorns 10-17 mm.
long, 7-10 mm. thick, broadly or narrowly ovoid, the ends broadly rounded, brown and
minutely puberulent especially about the apex, about one half or only one third included.
Q. stellata var. Boyntonii (Beadle) Sarg. Locally abundant on deep sands in loblolly pine
forests in e.-cen. Tex., sporadically to e. Ala.

14. Quercus Margaretta Ashe. SAND POST OAK, RUNNER OAK. Low or moderate-sized
shrubs branched from the base; twigs 1.5-2.5 mm. thick, fluted, glabrous and dull-brown 
or at most very sparsely spreading-stellate, the lenticels very inconspicuous; buds 3-3.5 
mm. long, about 2 mm. broad, reddish-brown, from sparingly pubescent becoming
glabrate; stipules about 5 mm. long, subulate, pubescent, promptly caducous or some
times persistent about the terminal bud; leaves deciduous, hard and membranous, 5-12
cm. long, 3.5-10 cm. broad, obovate to oblong or elliptic in outline, apices broadly
rounded, bases cuneate to rounded, blade 2- or 3-lobed on each side, sinuses deep,
either broad or narrowed but rounded at the bottom, lobes rounded or clavate, simple
or obscurely toothed or undulate, margins revolute, upper surfaces very sparsely
sprinkled with minute stellate hairs or entirely glabrate, glossy-green, lower surfaces from
densely crisped-stellate-tomentose becoming glabrate or more or less persistently pubes
cent, the lamina dull and somewhat glaucous; petioles 3-15 mm. long, tomentose or
glabrate; fruit annual, solitary or paired, subsessile or short-stalked; cups 13-18 mm.
broad, 7-10 mm. deep, deeply cup-shaped, bases rounded; cup scales oblong to ovate,
very slightly thickened, the narrowed apices loosely appressed, densely short-pubescent;
acorns 1-1.5 cm. long, 9-13 mm. broad, ovoid, light-brown, glabrous, about one half
included. Q. stellata var. Margaretta (Ashe) Sarg. Low woodlands in deep sandy soil
in cen. and e. Tex.; e. to the At1. and n. to Va. and Okla.

14a. Quercus Margaretta X Q. stellata. Small trees; twigs variously intermediate 
between the glabrous and velvety-tomentulose forms of the parents, frequently spreading
stellate-pubescent; buds dull-red as in Q. Margaretta; leaves small, more prominently 
clavate-lobed or cruciform than in Q. Margaretta, more persistently villous beneath than 
in Q. stellata; fruit similar to Q. Margaretta. Scattered in n.-cen, and e. Tex. on sand beds 
with Q. Margaretta adj. to gravel and clay soils bearing Q. stellata.

15. Quercus Drummondii Liebm. PosT OAK. Small or moderate trees; twigs 2.5-4 mm.
thick, glabrous and light-brown or sparingly villous with spreading stellate hairs, the 
light lenticels becoming quite prominent; buds 4-7 mm. long, broadly or narrowly ovoid, 
scarcely acute, glabrous and dull-red or brown or sparingly brown-puberulent about the 
apex; leaves deciduous, rather thick and coriaceous, to 12 cm. long and 9 cm. broad, 
obovate in outline, deeply incised ( one half to two thirds the distance to the midrib) by 
narrow or even closed sinuses, rarely the sinuses rounded, lobes 2 or 3 on each side, ob
long, rounded or truncate or clavate, upper surfaces from sparsely spreading-stellate-hairy 
soon glabrate and glossy, lower surfaces from loosely tomentose or villous with spreading 
stellate hairs at length glabrate or persistently pubescent, especially along the midrib 
and veins, dull and somewhat glaucous where denuded; veins very irregular, the primary 
ones passing into the lobes and of corresponding number; petioles to 12 mm. long, from 
stellately pubescent usually glabrate or sometimes persistently pubescent; staminate
catkins 5-6 cm. long, sparsely villous, rather loosely Bowered; pi-stillatc catkins very short, 
the subsessile involucres borne singly or in pairs, rarely on obvious short peduncles; fruit 
annual, moderate, solitary or paired, subsessile or borne on glabrous peduncles to 8 mm. 
long; cups 15-18 mm. broad, deeply cup-shaped or hemispheric; cup scales moderately 
thickened basally, attenuately narrowed apically, closely appressed, minutely buff or gray
pubescent; acorns 1.5-2 cm. long, about 1.3 cm. broad, narrowly ovoid or elliptic, glabrouc; 
and light-brown, one third to one half included. In deep sand belts of cen. Tex., eastw. 

16. Quercus Havardii Rydb. SHIN OAK, SHINNERY OAK. Very low shrubs spreading by
rhizomes, or small trees; twigs to 3 mm. thick, subterete or fluted, brown when exposed, 
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glabrous or more or less densely short grayish- or yellowish-tomentose, the second season 
glabrate or nearly so and gray, lenticels inconspicuous; buds about 2 mm. long, sub
globose, sparsely pubescent, dark-reddish-brown; stipules caducous or persistent for a 
time, about 5 mm. long, filiforrn to subulate, pubescent; leaves deciduous, rather thick 
and hard, very polymorphic, to 10 cm. long and 5 cm. broad, from lanceolate or oblanceo
late to usually oblong or elliptic or ovate to obovate, apices broadly rounded or rarely 
acut�, bases rounded to cuneate, subentire to undulate, toothed or deeply lobed, the 
margin Hat to revolute, upper surfaces lustrous, very sparsely stellate-pubescent or 
glabrate, lower surfaces grayish- or yellowish-tomentulose or more sparsely pubescent; 
petioles to 7 mm. long, their slate of pubescence closely paralleling that of the twigs; 
staminate catkins 2-3 cm. long, rather densely flowered, very sparsely pubescent, the 
usually pubescent anthers moderately exserted; pistillate catkins 3-1 mm. long, 1- to 5-

Howered distally; fruit annual, solitary or paired, subsessile or short-stalked, very poly
morphic and very variable in size; cups 15-25 mm. broad, 10-12 mm. high, from deeply 
cup-shaped to goblet-shaped, bases rounded or constricted, margins very thin and smooth 
or thickened, inrolled and contorted; cup scales triangular-ovate to oblong, the narrowed 
apices loosely appressed, bases moderately or markedly thickened, uniformly pubescent 
( often canescent) or the thin apices of the superior scales glabrous and reddish-brown; 
acorns 12-25 mm. long, 14-18 mm. broad, ovoid, glabrous and brown or glaucescent, 
one third to one half included. In deep sand across the s. Panhandle plains; from e. 
Okla., w. to s.e. N.M., n.e. Ariz. and s.e. Ut. 

16a. Quercus Havardii X Q. stellata. Shrubs or small trees 1-3 m. tall, occurring in 
clumps; twigs densely fulvous-tomentose or glabrate; leaves to 11 cm. long and 5 cm. 
broad, oblong to obovate, irregularly or regularly lobed or nearly entire, sometimes 
di�tinctly square-lobed, green and sparsely stelJate-puberulent above, gray and stellate
tomentulose beneath or sparingly stellate: petioles 3-8 mm. long, pubescent like the twigs; 
acorns and cups ran�ing from the small sizes of typical Q. stellata to the large flaring 
cups and the broadly ovoid acorns of Q. Havardii. In deep sand on hills and plains 
throughout the e. range of Q. Havardii, from the s.e. cos. of the Tex. Panhandle into 
Okla. and southwestw. onto the Tex. Lower Plains. 

16b. Quercus Havardii X Q. Mohriana. Low shrubs; twigs white- or gray-tomentose; 
leaves to 11 cm. long and 9 cm. broad, oblong to ovate, entire or coarsely round-toothed, 
dark-green and nearly glabrous above, white-tomentose or glaucous and sparingly stellate
pubescent beneath, the veins glabrous or nearly so; cups intermediate between those of 
the parents. On rocky slopes at the "breaks" of the Tex. Plains with both parents. 

17. Quercus grisea Liebm. GnAY OAK. Large shrubs to moderate-sized trees; twigs 1-2
mm. thick, obscurely fluted, sparsely or densely buff- or gray-stellate-tomentulose or
tomento�e, gray and partially glabrate the second and third seasons, lenticels inconspicu
ous; buds about 2 mm. long, round-ovoid, glabrous or sparsely pubescent, dark-reddish
brown; stipules persistent, about 3 mm. long, subulate to filiform, pubescent; leaves
deciduous or at most subevergreen, thick and coriaceous, to 8 cm. long and 4 cm. broad,
usua11y much smaller, oblong to e11iptic or ovate, apices acute or sometimes obtuse, rarely
rounded, bases cordate, or merely rounded, margins minutely revolute, entire or low
dentnte with the teeth mucronate-tipped, upper surfaces rather dull-green, very sparsely
and minutely stellate-pubescent or rarely tomentose, lower surfaces opaque, very sparsely
and minutely stellate-pubescent or tomentulose, rarely tomentose; petioles to 1 cm. long,
tomentose; staminate catkins to 7 cm. long, rather loosely flowered, villous or tomentose,
the glabrous anthers well-exserted; pistillate catkins to 4 cm. long, 1- to 6-Howered,
tomentulose; fruit annual, solitary or paired, subsessile or short- or long-stalked, peduncle
to 3 cm. lonir; cups 8-15 mm. broad, 4-10 mm. high, from deeply goblet-shaped to deeply
cup-shaped, base rounded, margins thin, simple, and smooth; cup scales broadly ovate 
to oblong, the lower ones slightly or markedly thickened at the canescently tomentose 
ba<;es, the thin and closely appressed apices sparsely pubescent and reddish-brown, those 
of the upper scales narrowed and rather elongate; acorns 12-18 mm. long, 8-12 mm. 
broad, ovoid to narrowly ovoid or ellipsoid, light-brown, glabrous or finely pubescent, 
over one half included or enclosed at the base only. Q. oblongifolia Coult., non Torr.

On rocky igneous or dolomitic slopes at moderate elev. in w. Tex.; also N.M., Ariz. 
and Chih. 



Fagaceae (Beech Family) 479 

18. Quercus Mohriana Buckl. SCRUB OAK, SHIN OAK. Shrubs or small trees; twigs 1-2
mm. thick, ftuted, from glabrous to stellately canescent or commonly gray-tomentose;
buds about 2 mm. long, round-ovoid, sparingly pubescent, dark-reddish-brown; stipules
early-caducous, about 3 mm. long, subulate to filiform, pubescent; leaves evergreen or
deciduous, thick and coriaceous, to 8 cm. long and 35 mm. broad, oblong or elliptic,
apices rounded or rarely acute, bases rounded, rarely cuneate or cordulate, entire or
undulately toothed or merely few-denticulate, margins minutely revolute, undulately
crisped or flat, upper surfaces very sparsely and minutely stellate-pubescent, dark-green,
lustrous, lower surfaces densely gray- or white-tomentose or in a few forms obscurely but
densely tomentulose; petioles 2-5 mm. long, tomentose like the twigs; staminate catkins
2-3 cm. long, rather loosely flowered, sparsely pubescent, the glabrous or pubescent
anthers little-exserted; pistillate catkins 2-8 mm. long, distally 1- to 3-flowered; fruit
annual, solitary or paired, subsessile or short-stalked, the peduncle sometimes 1 cm. long,
tomentose like the twigs; cups 8-18 mm. broad, 5-12 mm. high, from shallowly to very
deeply cup-shaped, base rounded or flat, margin thin, simple, smooth; cup scales tri
angular-ovate to oblong, the lower ones coarsely thickened basally and canescent-tomen
tose, the upper ones usually with elongate narrowed thin reddish nearly glabrous
appressed apices; acorns 8-15 mm. long, 5-12 mm. broad, ellipsoid to ovoid, sparsely
pubescent, light-brown, about one half included. On limestone hills and mts. at low
elev. in w. and w.-cen. Tex., n. into the Plains Country; also Coah.

18a. Quercus Mohriana X Q, grisea. A very polymorphic assemblage of plants in 
which perhaps one or perhaps another of the differences between the parents is eliminated. 
In some specimens the typical glossy-dark-green upper surfaces and canescent-tomentose 
lower surfaces of the leaves of Q. Mohriana are associated with the typically ovate leaf
shape of Q. grisea. In otl1ers the gray concoloration of leaf surfaces of Q. grisea is associ
ated with the more prominently spreading pubescence of Q. Mohriana. In still others the 
glossy green upper surface of Q. Mohriana appears with the moderately pubescent gray 
lower surface of Q. grisea. Occasionally the coloration and low habit of Q. Mohriana are 
maintained although the pubescence is short and the leaf shape is that of Q. grisea. 

19. Quercus arizonica Sarg. AruzoNA WlilTE OAK. Small or moderate-sized trees; twigs
1.5-2.5 mm. .thick, fluted, sparsely or densely stellate-tomentose, usually persistently 
pubescent the second season, finally gray with few inconspicuous lenticels; buds about 
3 mm. long, ovoid, subacute or rounded, sparsely pubescent or glabrate, dull-russet
brown; stipules persistent or sometinles deciduous, 5-8 mm. long, filiforrn or filiform
subulate, pubescent; leaves evergreen or subevergreen, thick and coriaceous or at least 
hard, to 8 cm. long and 3 cm. broad, elliptic or oblong to usually very narrowly obovate 
or oblanceolate, apices acute to usually obtuse or broadly rounded, bases cordate or 
rounded, entire or coarsely few- or many-toothed especially about the apex, teeth 
mucronate-tipped, low and obscure or prominent, margins cartilaginously revolute, upper 
surfaces slightly lustrous, sparsely and minutely stellate-pubescent, lower surfaces dull, 
sparsely stellate-pubescent or subtomentose, often glaucous; petioles to 1 cm. long, 
sparsely stellate-pubescent or tomentose; staminate catkins to 3 cm. long, rachis tomentose, 
moderately densely flowered, the anthers not exserted from the perianth; pistillate catkins 
to 2 cm. long, short-tomentose, 2- to 6-flowered toward the distal end; fruit annual, solitary 
or paired, subsessile or short-stalked; cup 1-1.5 cm. broad, 5-7 mm. high, hemispheric 
or cup-shaped, base rounded, margin rather coarse but simple and smooth; cup scales 
broadly ovate, the bases coarsely thickened, tomentose, t'he thin rounded apices closely 
appressed, puberulent, brown; acorns 8-12 mm. long, ovoid, light-brown, nearly glabrous, 
about one half included. Q. endemica C. H. Mull. On rocky slopes at moderate elev. in 
w. Tex.; also w. to Ariz. and n. Mex.

20. Quercus intricata Trel. Gregarious, intricately branched low shrubs; twigs 1-1.5
mm. thick, gray- or yellow-tomentose, darkened but persistently pubescent for several
seasons; buds 1-1.5 mm. long, round, from sparsely pubescent to glabrate and dark
reddish-brown; stipules persistent, about 2 mm. long, subulate or ligulate-filifonn, pubes
cent; leaves evergreen, sometimes persisting several seasons, very thick and hard, 1-2.5
cm. long, 5-13 mm. broad, ovate to oblong, obtuse, cuneate to cordate, margins very
coarsely revolute and often crisped in addition, entire or few-toothed, upper surfaces
somewhat lustrous, sparsely or moderately stellate-pubescent, lower surfaces persistently
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buff-tomentose or glabrate the second season; petioles 2-3 mm. long, tomentose like the 
twigs; staminate catkins 2-3 cm. long, the rachis tomentose, very sparsely flowered, the 
oval anthers scarcely exserted from the glabrous or sparsely pubescent perianth; pistillate
catkins 3-10 mm. long, 1- to 5-Howered, the peduncle tomentose like the twigs; fruit 
annual, solitary or paired, subsessile or stalked, the peduncle to 15 mm. long, tomentose 
like the twigs; cups about 1 cm. broad, 7-8 mm. high, deeply cup-shaped, the bases 
round, margins thin and simple; cup scales ovate or narrower, the canescent-tomentose 
bases moderately or markedly thickened, the reddish apices thin, closely appressed, nearly 
glabrous; acorns 9-12 mm. long, 8-10 mm. broad, ovoid, light-brown, nearly glabrous, one 
third to one half included at maturity. On dry rocky slopes at moderate elev. in w. Tex.; 
s. through Coah. to Zac.

21. Quercus turbinella Greene. SCRUB OAK. Rigid shrubs or small trees to 4 m. tall;
twigs 1-2.5 mm. thick, variously Huted or subterete, glabrous or usually tomentulose and 
becoming glabrate, from brown becoming gray with few small lenticels; buds 1-2 mm. 
long, round-ovoid, minutely pubescent, brown; stipules persistent or rarely caducous, 
2-4 mm. long, subulate, sparsely villous; leaves evergreen or subevergreen, very thick
and coriaceous, to 4 cm. long and 2 cm. broad, elliptic or ovate, apices obtuse, bases
cordate or sometimes rounded, on each side coarsely 3- to 5-toothed or very shallowly
lobed, each tooth or lobe ( including the apical one) spinose-tipped, the spines 1-1.5 mm.
long, margins cartilaginously thickened, not revolute, Hat or slightly crisped-undulate,
upper surfaces lustrous or rather dull, rather glaucous or bluish-green, glabrous or very
sparsely and minutely stellate-pubescent, lower surfaces dull, usually glaucous, minutely
simple- or stellate-puberulent, the puberulence often glandular and usually yellow or
reddish thus coloring the whole under surface; petioles 1-4 mm. long, glabrous or yellow
stellate-tomentose; fruit annual, solitary or several, scattered or grouped on the distal
end of a tomentulose /eduncle ( 1-4 cm. long); cups hemispheric or shallowly cup
shaped, 8-12 mm. broa , 4-6 mm. high, bases rounded, margins simple; cup scales ovate, 
the moderately thickened bases canescent-tomentose, the thin closely appressed rounded 
apices nearly glabrous and reddish-brown; acorns to 15 mm. long and 1 cm. broad, ovoid, 
light-brown, minutely villous or glabrate, one half or only one fourth included. On dry 
slopes at low elev. in extreme w. Tex.; w. to Ut., s. Calif. and Baja Calif. 

22. Quercus rugosa Nee. NETLEAF OAK. Shrubs or usually moderate-sized trees; twigs
1-2 mm. thick, tomentose to tomentulose, variously glabrate and brown or persistently
pubescent, finally gray with few inconspicuous lenticels; buds 2-4 mm. long, ovoid, obtuse, 
sparsely pubescent or finally glabrate, brown; stipules long-persistent, about 5 mm. long, 
subulate, strigose; leaves evergreen to subevergreen or appearing to be deciduous, very 
thick and hard, to 10 cm. long and 7 cm. broad, usually much smaller, from broadly 
obovate to elliptic or rarely narrowly obovate, apices broadly rounded or rarely subacute, 
bases deeply cor<late or shallowly so, entire except for the remotely apiculate apical 
region or coarsely few-toothed about the apex, margins usually somewhat revolute. 
cartilaginously thickened, undulately crisped or Hat, the whole blade characteristically 
concave beneath but often flat, upper surfaces lustrous, dark-green, sparsely stellate
pubescent especially about ·the base of the midrib, lower surfaces dull, usually glaucous, 
or this masked by a fulvous glandular-puberulence, from tomentulose becoming nearly 
glabrate or persistently pubescent especially about the midrib; petioles to 7 mm. long, 
from tomentose to tomentulose, either persistently pubescent or finally becoming glabrate; 
staminµte catkins 3-5 cm. long, rather loosely flowered, tomentose, the anthers little
exserted; pistillate catkins to 7 cm. long, the peduncle tomentose or usually tomentulose, 
slender, 2- to 12-Howered usually distally; fruit annual, solitary or paired or in threes on 
the end of a slender peduncle scarcely 2 mm. thick and to 6 cm. long; cups to 15 mm. 
broad and 9 mm. high, from deeply cup-shaped to saucer-shaped, base rounded or some
what conic or constricted; cup scales ovate, on very young cups the thin brown glabrous 
apices loosely appressed or characteristically somewhat spreading, at maturity the bases 
coarsely thickened or only slightly so, canescent-tomentose or obscurely tomentulose, the 
thin apices appressed or conspicuously spreading; acorns to 2 cm. long and 15 mm. broad, 
ovoid to elliptic, light-brown, glabrous or minutely villous, one half included or covered 
at the base only. Q. reticulata H. & B., Q. diversicolor Trel. On wooded slopes at high 
elev. in w. Tex.; w. to Ariz., Baja Cali£. and s. to s. Mex. 
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23. Quercus sinuata Walt. BASTARD OAK, Large trees to 20 m. or more in height, with

a trunk diameter of 7.5 dm., the soft gray bark in broad thin scales; twigs 2-4 mm. thick, 
from sparsely stellate-pubescent quickly glabrate and gray with inconspicuous lenticels; 
buds 2.5-3.5 mm. long, broadly ovoid to subrotund, obtuse, scales dark-reddish-brown, 
glabrous or minutely ciliate; stipules early-caducous, membranous, 5-7 mm. long, ligulate 
or spatulate, stellate-pubescent dorsally; leaves deciduous, somewhat thick and cori
aceous or quite thin ( especially in shade forms), to 13 cm. long and 6 cm. broad, obovate 
to oblanceolate, apically broadly rounded, basally cuneate or sometimes rounded, mar
gins entire to re�arly or irregularly sinuately toothed or lobed ( especially above the 
middle), minuteTy revolute, upper surfaces from sparsely minute-stellate becoming 
glabrate and glossy dark-green, lower surfaces persistently pubescent with minute ap
pressed dense stellate hairs, strikingly silver or appearing green if the pubescence is sparse, 
occasionally tardily glabrate; petioles to 1 cm. long, sparsely stellate or glabrous; pistillate 
catkins about 5 mm. long, usually 2-flowered on minutely stellate peduncles; fruit annual, 
solitary or paired on peduncles to 1 cm. long or subsessile; cups to 2 cm. broad and 8 
mm. high, saucer-shaped or shallowly cup-shaped, flat or rounded at base, margins not
inrolled; cup scales narrowly ovate, only moderately thickened basally, apically loosely
appressed, silvery-puberulent all over, the margins dark-red; acorns to 18 mm. long and
17 mm. broad, elliptic to subrotund, glabrous except immediately about the apex, tan
brown, one fourth or less included. Q. Durandii Buckl. In moist forests in the timber
region of e. Tex. and w. along river courses to the escarpment of the Edwards Plateau;
e. to S.C.

23a. Quercus sinuata var. breviloba (Torr.) C. H. Mull. Shrubs or rarely trees with
Baking gray bark; twigs to 3 mm. thick, subterete or fluted, grayish-brown, glabrous or 
minutely stellate-tomentulose, the numerous minute lenticels not at all conspicuous; buds 
2-3 mm. long, broadly ovoid, obtuse or acute, glabrous or sparsely pubescent dark
reddish-brown or grayish-brown; stipules rather promptly caducous, 3-5 mm. long, fili
form-ligulate, pubescent; leaves deciduous, membranous but rather thick and hard or
shade forms quite thin, to 8 cm. long and 4 cm. broad, usually smaller, obovate to
oblanceolate or oblong, usually broadest above the middle, apices broadly rounded, bases
cuneate or obtuse, rarely attenuately narrowed, entire to irregularly toothed or moderately
lobed, margin not revolute, upper surfaces glabrous, usually quite lustrous, lower
surfaces opaque, apparently glabrous but actually minutely appressed-stellate-puberulent
and thereby canescent or ( especially in shade forms) green and only sparsely puberulent
or guite glabrous; petioles 2-3 mm. long, glabrous or pubescent like the twigs; staminate
catkins to 8 cm. long, finally rather loosely flowered, tomentulose, the anthers moderately
or only slightly exserted; pistillate catkins 3-1 mm. long, 1- to 3-flowered, densely short
tomentose; fruit annual, solitary or paired, subsessile or on a pubescent peduncle to 7 mm.
long; cups to 12 mm. broad and 8 mm. high, goblet-shaped or shallowly cup-shaped,
base rounded or constricted, margins thin, smooth, simple; cup scales ovate, obtuse, the
tomentose bases slightly or sharply keeled and thickened, the puberulent apices thin,
closely appressed, dark-reddish-brown; acorns to 1.5 cm. long and 1 cm. broad, ovoid to
elliptic, glabrous, light-brown, one fourth included. Q. obtusifolia var. ? breviloba Torr.,
Q. annulata Buck!., Q. San-Sabeana Buckl., Q. breviloba (Torr.) Sarg., Q. Durandii var.
breviloba (Torr.) E. J. Palm. On openly wooded limestone hills at low elev. in cen. Tex.;
also n.e. Mex.

24, Quercus pungens Liebm. SCRUB OAK, Shrubs or moderate-sized trees; twigs 1-2 mm. 
thick, fluted, tornentulose to short-velvety-tomentose or farinaceous, tardily glabrate and 
gray with small inconspicuous lenticels; buds about 2 mm. long, round-ovoid, sparsely 
pubescent, dark-reddish-brown; stipules persistent or caducous, 3-4 mm. long, subulate, 
pubescent; leaves evergreen or subevergreen, rather thick, very hard and stiff, to 9 cm. 
long and 4 cm. broad, usually smaller, elliptic to oblong, apices acute or obtuse, mucro
nate-tipped, bases rounded or cordulate, very rarely cuneate, coarsely toothed or incised, 
the teeth or lobes acute, rarely rounded, always mucronate-tipped, margins undulately 
crisped, not or scarcely revolute, upper surfaces very lustrous, minutely and sparsely stiff
spreading-stellate ( therefore harsh and sandpaperlike to the touch), lower surfaces 
canescent, densely pubescent with two types of hairs, sericeous, appressed simple or stel
late hairs covering the whole surface and scattered stiff spreading stellate hairs ( therefore 
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also harsh to the touch), rarely nearly glabrous on both surfaces, the glabrous veins 
obvious against the pubescent blade; petioles to about 1 cm. long, tomentose like the 
twigs; pistillate catkins 3-5 mm. long, 1- to 3-flowered; fruit annual, solitary or paired, 
subsessile or on a peduncle scarcely 3 mm. long; cups to 13 mm. broad and 8 mm. high, 
shallowly cup-shaped to deeply cup-shaped with the base broader than the margin, base 
rounded, margin thin and simple; cup scales broadly ovate or the apices often narrowed 
and oblong, basally thickened or keeled and densely gray-tomentose, apices thin and 
closely appressed, glabrate or merely puberulent and reddish-brown; acorns to l cm. 
long and broad, broadly ovoid to subcylindric, apex rounded to subacute, light-brown, 
glabrous, one fourth included. Q. undulata var. pungens ( Liebm.) Engelm., Q. undulata 
var. Vaseyana (Buckl.) C.H. Mull., Q. undulata Sperry. On dry rocky slopes at moderate 
elev. in w. Tex.; n. into N.M. and Ariz., s. into n.e. Mex. 

24a. Quercus pungens var. Vaseyana ( Buckl.) C. H. Mull. Shrubs or small trees; 
twigs 1-1.5 mm. thick, fluted, reddish- or grayish-brown, rarely glabrous, short stellate
tomentose or tomentulose, at length glabrate or persistently pubescent, the second 
season gray with conspicuous or inconspicuous lenticels; buds 1-1.5 mm. long, round
ovoid, obtuse, sparsely pubescent or glabrate, dark-reddish-brown or gray; stipules 
caduceus, about 3 mm. long, subulate, sparsely pubescent; leaves subevergreen to ever
green, membranous or usually rather thick and coriaceous, to 6 cm. long and 2 cm. broad, 
narrowly lanceolate to usually oblong, apices acute or rarely obtuse, bases cuneate to 
rounded, coarsely 3- to 5-toothed on each side or shallowly lobed or entire, the teeth 
or lobes acute or obtuse but mucronate-tipped, margins cartilaginous-thickened, not revo
lute, upper surfaces dark-green, lustrous, glabrous or very sparsely stellate-puberulent, 
lower surfaces densely sericeous with minute appressed stellate hairs or these very sparse 
or wanting and the surface rather lustrous green, the principal veins glabrous and con
spicuous against the usually puhP-scent lower surface; petioles to 5 mm. long, pubescent 
like the twigs; staminate catkins 2.5-3 cm. long, short-tomentulose, rather loosely flowered; 
pi�tillate catkins 3-5 mm. long, 1- to 2-flowered; fruit annual, solitary or paired, 
subsessile or on a peduncle 2-3 mm. long; cups to 1 cm. broad, 3-4 mm. high, saucer
shaped to cup-shaped, bases rounded, margin simple and thin; cup scales very broadly 
ovate, basally much-thickened and short-velvety-tomentose, apex thin, closely appressed, 
dark-red, glabrous; acorns to about 12 mm. long and broad, ovoid to oblong or sub
cylindric, light-brown, glabrous, one fifth to one third included. Q. Vaseyana Buckl., Q.
undulata V aseyana ( Buckl.) Rydb., Q. sillae Trel. On dry limestone hills at low elev. in 
s.w. Tex.; also n.e. Mex.

25. Quercus· virginiana Mill. L1vE OAK, ENCINO. Small or very large spreading trees;
bark dark-brown or black and very deeply furrowed; twigs 1.5-3 mm. thick, round or 
fluted, white-gray or buff with a dense waxy appressed-stellate tomentum, appearing 
farinaceous to the naked eye, gray the second year and nearly glabrate with numerous 
inconspicuous lenticels; buds 2-2.5 mm. long, rounded, puberulent, red-brown; stipules 
immediately caduceus, 2-4 mm. long, ligulate, brown, villous; leaves evergreen to sub
evergreen, thick and chartaceous, 3 or usually 5 to 9 or sometimes 12 cm. long, 1 or 
usually 2 to 4 or sometimes 6 cm. broad, from usually oblong or elliptic to obovate or 
oblanceolate, apices from broadly rounded and rnucronate to acute, bases from cuneate 
to rounded or rarely cordate, margins entire to toothed or even lobed, strongly revolute, 
upper surfaces glossy and glabrous, lower surfaces dully canescent with a thick coating 
of minute appressed stellate hairs, the pubescence very waxy; veins 6 to 10 on each 
side with evanescent intermediates, branching and obviously anastomosing well within 
the margin, strongly raised on both surfaces ( including even the ultimate reticulum) or 
slightly raised on the upper surface within impressions, the tomentum masking the vein
lets on the lower surface but the midrib and usually the veins nearly glabrous and promi
nent; petioles 2 to 7 or rarely 10 mm. long, dorsally flattened and distally slightly winged, 
stellate-pubescent like the twigs or nearly glabrous like the midrib beneath; staminate 
catkins 2-4 cm. long, sparsely and minutely stellate-tomentose, moderately densely flow
ered, the perianth ciliate, the pubescent anthers scarcely exserted; pistillate catkins to 
about 2 cm. long, 1- or several-flowered, peduncles canescent like the twigs; fruit annual, 
solitary, paired or several on a peduncle to 5 cm. long and nearly glabrate; cups to 
18 mm. broad and 12 mm. high, deeply goblet-shaped, the bases usually much-narrowed 



Fagaceae (Beech Family) 483 

or rarely nearly rounded, margins flat and smooth; cup scales triangular, moderately 
thickened basally, the short apices flat, gray-pubescent throughout; acorns ovoid or 
broadly fusiform, 15-30 mm. long, 12-18 mm. broad, glabrous and shiny-brown except 
for a ring of stellate hairs around the apex of the persistent style, one fourth or one third 
included. In timber region of e. and s. Tex., strictly near the coast; from Tex. e. to the 
Atl. and n. to Va. 

25a. Quercus virginiana X Q. stellata. Several natural hybrids of Q. virginiana and 
Q. stellata occur sporadically in Texas. Because of their unusual nature they have been
collected in numbers out of all proportion to their importance, some herbaria containing
dozens of duplicates of single collections. Such entities occur usually as one or a few
trees, and where several are present, they vary greatly.

These hybrids usually appear more like Q. virginiana than like Q. stellata. They differ 
from Q. virginiana in bearing leaves with the margins coarsely round-toothed or shallowly 
lobed and the lower surfaces bearing not only the persistent dense waxy pubescence of 
Q. virginiana but spreading stellate hairs typical of some forms of Q. steUata. The cups
are somewhat peduncled and constricted basally as in Q. virginiana, but the acorns are
more broadly ovoid as in Q. stellata.

This series of plants does not comprise an entity distinct from Q. virginiana nor even 
a unified entity of any sort and it is obviously not worthy of taxonomic distinction. 

26. Quercus fusifonnis Small. Large rhizomatous shrub or a large tree with rough
black bark and spreading crown; twigs 1.5-2.5 mm. thick, densely fulvous-tomentulose, 
glabrescent the second year or persfotently pubescent; buds about 1.5 mm. long, sub
globose, glossy-dark-red, puberulent; stipules about 2.5 mm. long, subulate, pubescent, 
usually quickly caducous; leaves evergreen, hard and coriaceous, 2-7 cm. long, 5-20 mm. 
broad, oblong to elliptic or obovate, very polymorphic ( one form elongate and acute, 
another broad and rounded, with all intermediates), apices very acute or rarely broadly 
rounded, bases cuneate or rounded, entire or irregularly 1- or several-toothed, margins 
somewhat revolute or nearly flat, upper surface glossy and glabrous or sparsely stellate
puberulent especially near the base of the midrib, lower sudace uniformly dense stellate
tomentulose, the hairs appressed upon a variable layer of waxy puberulence; veins 8 to 
10 on each side with occasional intermediates, irregularly branched and anastomosing, 
very inconspicuous above or slightly raised, scarcely prominent beneath; petioles 2-8 mm. 
long, densely tomentulose; staminate catkins 35-45 mm. long, rather loosely flowered on 
a sparsely tomentose and glandular peduncle, the hairy anthers somewhat exserted from 
the moderately pubescent calyx; pistillate catkins 15-55 mm. long, 2- or 3-flowered 
distally or many-flowered along their lengths; fruit solitary, paired or in threes on a 
coarse peduncle 1.5-8 cm. long; cups 7-12 mm. broad, 7-10 mm. high, goblet-shaped, 
somewhat constricted basally, the scales moderately thickened basally, densely white
tomentose, the apices dark-red and puberulent; acorns 1.5-2 cm. long, 1-1.3 cm. thick, 
narrowly ovoid to subfusiform, glabrous and dull-brown, one third or one half included. 
Q. virginiana var. fusiformis (Small) Sarg. and var. macrophylla Sarg., Q. oleoides var.
quaterna C. H. Mull. (type only), Q. virginiana (juvenile) C. H. Mull. The s. Gulf
Coast population of this species on deep sand ( Aransas Co. southw.) is clearly intro
gressed by Q. oleoides Cham. & Schlecht. which occurs from Tam. southw. in Mex.

27. Quercus minima ( Sarg.) Small. Shrub 2-10 elm. tall, spreading by rhizomes; twigs
1.5-2 mm. thick, from densely silvery or fulvous-stellate-tomentulose at length glabrate 
and dark-red; buds about 1.5 mm. long, subglobose, glossy-red, sparingly pubescent; 
stipules about 3 mm. long, subulate, sparingly pubescent, quickly caducous; leaves 
evergreen, hard and coriaceous, highly (constantly) polymorphic, the individual plants 
rarely uniform for one leaf-type, the lower leaves characteristically large and toothed 
or lobed, the upper usually narrowly oblong and entire, the narrow upper leaves 
tending to hold their pubescence more persistently than the broad lower ones, the 
narrow form 2-5.5 cm. long and 5-16 mm. broad, oblanceolate, entire or few-toothed near 
the acute or rounded apex, the base narrowly cuneate, the broad form 4.5-11.5 cm. long 
and 2-5 cm. broad, broadly oblanceolate to narrowly obovate, coarsely and irregularly 
toothed in the upper half or full length, obtuse or acute, broadly cuneate, margins slightly 
revolute, upper surface glabrous and glossy or sparingly stellate about the base of the 
midrib, lower surface densely or sparsely silvery appressed-stellate-puberulent, this 
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persistent or on some of the broad lower leaves variously deciduous, the midrib and 
principal veins glabrous; veins 4 to 12 on each side, very irregular, the higher numbers 
in the narrow leaves, much-branched and obviously anastomosing, slightly raised above, 
rather prominent beneath, the reticulum obscure; petioles 1-5 mm. long, stellate-pubes
cent; staminate catkins 4-5 cm. long, rather loosely flowered, the peduncle fulvous-stellate
tomentulose, the pubescent anthers £nally well-exserted from the pubescent calyx; 
pistillate catkins 3-10 cm. long, 2- to several-flowered, the peduncle fulvous-pubescent 
but glabrate with the twigs; fruit solitary or paired on peduncles 5-30 mm. long; cup 
10-15 mm. broad, 8-16 mm. high (in one form only 7 mm. broad and 5 mm. high),
deeply goblet-shaped, usually markedly constricted basally, the scales silvery tomentose
with puberulent or glabrous red apices protruding, the bases sometimes strongly thick
ened; acorns 15-20 mm. long, 8-12 mm. thick ( in one form smaller), glabrous and rather
glossy-brown, one fourth to one third included or more. Q. virens var. dentata Chapm.,
Q. virglnlana var. minima Sarg., Q. ol.eoides var. quaterna C. H. Mull. (excl. type).
Deep sands behind the beach areas of the e. and.cen. Tex. Gulf Coast; e. to F1a. and N.C.

Failure to recognize this eastern species resulted in the dc,scription of Q. oleoides var. 
quatema, the type of which, however, is Q. fuslformis. 

27a. Quercus minima X Q, stellatn. This cross occurs quite commonly where sand 
areas bearing Q. stellata invade the Coastal Plain and thus bring the two parents in 
contact. As in the hybrid between Q. virginlana and Q. stellata, the progeny more closely 
resemble the live oak in being evergreen, having fruit like the live oak, and in the foliage 
turning markedly yellow upon drying. However, the lobing of the leaves and the spread
ing pubescence of the lower leaf surface indicate in varying degrees parentage by 
Q. stellata. Common with both parents near the coast.

27b. Quercus minima X Q. virginiana. Where Q. virginiana reaches the Coastal Plain
(usually on sandy or gravelly soil) it may come in contact with the shrubby plant, Q.
minima. The resulting hybridization is manifested usually by intermediates in stature as 
well as leaf form and color. They are usually quite prominent as clones towering several 
feet above the surrounding shmbby parent. They do not extend far beyond the influence 
of the lighter soil type. Locally common with both parents near the coast. 

28. Quercus Emoryi Torr. EMORY OAK. Small or large trees reaching 20 m. in height,
with very roughly furrowed black bark; twigs 1-2.5 mm. thick, fluted, dark reddish-brown, 
from densely gray- or buff-steUate rather tardily glabrate and glossy or persistently 
pubescent, becoming gray the second season; buds 1.5-2.5 mm. long, ovoid, subacute 
or rounded, glossy-brown, glabrate; stipules caduceus, 5-8 mm. long, ligulate, tan, densely 
pilose or merely ciliate and apically pilose; leaves subevergreen, thick and coriaceous, 
usually 3-6 cm. long and 1-2.5 cm. broad, sometimes smaller or larger, from narrowly 
lanceolate, hastate or oblong to ovate or elliptic, narrowly acute and spine-tipped to 
obtuse or even rounded, truncate to strongly cordate, entire or sparsely low-toothed to 
strongly toothed or shallow-lobed, the teeth and lobes aristate-tipped, margins flat or 
minutely revolute, both surfaces from stellate-pubescent soon glabrate and glossy or 
persistently stellate-pubescent basally abou� the midrib, the lower surfaces often bearing 
a prominent tuft of stellate hairs on either side of the base of the midrib, the basal 
margin sometimes ciliate; veins rather prominently raised on both surfaces; petioles to 
12 mm. long, much-Battened dorsally, tan, from stellate-tomentose tardily glabrate or 
persistently pubescent dorsally; staminate catkins 2.5-5 cm. long, loosely wliite-villous, 
rather loosely Bowered, the glabrous anthers moderately exserted from the villous 
perianth; pistillate catkins subsessile or short-peduncled, 1- or 2-Howered, stellate-tomen
tose like the twigs; fruit annual, solitary or paired on peduncles 1-2 mm. long and 
stellate-tomentose or glabrate; cups to 1 cm. broad and high, hemispheric to cup-shaped 
or goblet-shaped, the bases rounded or somewhat constricted, margins not inrolled; cup 
scales broadly ovate, thin, the usually broad apices closely appressed, characteristically 
glabrous except the ciliate margins or canescent-puberulent, chestnut-brown and glossy 
where glabrate; acorns 1-1.5 cm. long, 5-9 mm. broad, oblon?; or broadly ovoid, acute or 
rounded at apex, reddish-brown, minutely puberulent or glabrate, half included or en
closed at the bases only. Igneous mts. m:ually above 5,000 ft. elev. in the Trans-Pecos; 
w. into Ariz. and Chih.

28a. Quercus Emoryi X Q. graciliformis. Small trees, much-branched, with roughly
furrowed black bark; twigs about 2 mm. thick, scarcely fluted, from dull reddish-brown 
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becoming gray with inconspicuous lenticels, from sparsely stellate-glabrescent; buds 
about 2 mm. long, ovoid, acute, glabrous; leaves persistent, coriaceous, 5-9 cm. long, 
15-25 mm. broad, oblanceolate, the short apices acute, bases cuneate or somewhat
rounded, coarsely 4- or 5-aristate-dentate on each side or entire below the middle, from
sparsely stellate-puberulent on both sides becoming glossy and glabrous; veins about 5
on each side, passing into the teeth, somewhat prominent on both surfaces; petioles 5-7
mm. long, flattened dorsally, glabrate like the blades and reddish. Q. Tharpil C.H. Mull.
Igneous slopes at about 4,000 to 6,000 ft. elev. in the Chisos Mts. of Trans-Pecos Tex.

28b. Quercus Emoryi X Q. Gravesii. Large spreading trees with roughly furrowed 
brown or black bark; twigs to 3 mm. thick, from densely stellate-hairy tardily glabrate 
and dark-red-brown, gray the second year; buds 3-4 mm. long, oblong to acutely ovoid, 
glossy brown, the scales ciliate; leaves deciduous, coriaceous, 6-11 cm. long, 2.5-5 cm. 
broad, broadly lanceolate to acutely ovate, sometimes attenuate by elongation of the 
terminal lobe, bases rounded to cuneate or cordate, setaceously 6- or 8-toothed or -lobed 
with rounded sinuses, rather persistently stellate-pubescent on both surfaces, frequently 
with a few prominent axillary tufts beneath, dull green on both surfaces, not turning 
crimson in the fall; petioles to 2 cm. long, stiff, stellate-pubescent or glabrate, red at 
base, straw-colored above, dorsally flattened; fruit biennial, solitary or paired and one 
aborted, on a peduncle 5-6 mm. long or subsessile; cups about 12 mm. broad and 8 mm. 
high; cup scales thin, appressed, the elongate apices narrowly rounded, light-brown, 
ciliate and densely pubescent dorsally with detachable canescent hairs; acorns to 22 mm. 
long and 1 cm. broad, oblong or cylindrical, finely pubescent, about one third included. 
Q. robusta. C. H. Mull. Moist wooded canyons in the Chisos Mts. with both parents.

29. Quercus hypoleucoides A. Camus. Wmn:-LEAF OAK. Small or moderate trees with
coarsely furrowed hard black bark; twigs 2-3 mm. in diameter, little-fluted, rather per
sistently gray-tomentulose, red with scarcely evident lenticels or somewhat pruinose in 
age; buds about 3 mm. long and 2 mm. broad, ovoid, reddish-brown, glabrescent with 
ciliate scales; leaves more or less persistent, very thick and leathery, to 10 cm. long or 
rarely longer, 1.5-3 cm. broad, lanceolate, aristately very acute, rounded or cuneate at 
base, typically entire or with a few small setiferous teeth or deeply and coarsely serrate, 
strongly revolute, glabrous or minutely puberulent and glaucous- or bluish-green above, 
densely canescent-tomentose beneath; petioles to 15 mm. long, tomentulose or glabrate; 
staminate catkins 3-6 cm. long, white-pilose, rather loosely flowered, the glabrous ellipsoid 
anthers exserted; pistillate catkins 5-10 mm. long, 1- or 2-flowered at the end, the 
peduncle stellate-tomentose; fruit annual or sometimes apparently biennial, solitary or 
unequally paired on more or less hoary peduncles to 15 mm. long; cups turbinately hemi
spheric, about 1 cm. in diameter, with thin appressed blunt scales markedly tomentulose 
but readily abraded and then pale-brown; acorns to 14 mm. long and 9 mm. broad, 
oblong to ovoid, minutely puberulent or glabrescent, about one third included. Q.
confertifolia Torr., non H. & B., Q. hypoleuca Engelm., non Gand. Abundant in moist 
canyons at elev. of 7,000 to 9,000 ft. in Trans-Pecos Tex.; endemic. 

29a. Quercus hypoleucoides X Q. Gravesii. Small trees to 10 m. tall, with roughly 
furrowed black bark; twigs 2-2.5 mm. thick, very inconspicuously fluted, reddish-brown, 
rather persistently tomentulose the second year with inconspicuous lenticels; buds 3-4 
mm. long, acute, pubescent; stipules caducous; leaves evergreen or nearly so, 5-10 cm.
long, 1.5-4 cm. broad, oblanceolate or oblong to narrowly elliptic, acute, basally cuneate
or somewhat rounded, coarsely and aristately 3- or 4-toothed except about the base,
margins minutely revolute, from sparsely stellate-puberulent glabrate and shiny above
and more or less persistently floccose beneath, petioles 1.5-2 cm. long, from stellate
puberulent glabrate; staminate catkins about 25 mm. long, the peduncle hairy, loosely
flowered, anthers exserted; pistillate catkin� 1- to 3-Howered on very short tomentose
peduncles; fruit biennial, solitary or paired, short-pedunculate. Q. livermorensis C. H.
Mull. Moist canyons at about 8,000 ft. elev. in the Davis Mts., associated with both
suspected parents.

30. Quercus incnnn Bartr. SAND JACK, BLUE JACK. Low trees or shrubs to 8 m. tall;
twigs 1-2 mm. thick, moderately or markedly fluted, yellowish- becoming gray-puberulent 
or tomentose, the pubescence persistent for several years, lenticels scarcely visible; buds 
3-7 mm. long, narrowly lanceolate or conic, appressed-pubescent or glabrate and reddish
brown; stipules caducous, about 7 mm. long, ligulate, tan, villous; leaves deciduous, 
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moderately thin but coriaceous, usually 6-8 cm. long and 2-3 cm. broad, sometimes 
smaller or larger, lanceolate to oblanceolate or elliptic to oblong, acute or sometimes 
rounded but always aristate-tipped, basally very acute to sometimes broadly rounded, 
entire or sometimes aristately few-toothed about the apices or rarely coarsely several
toothed, moderately revolute, rather persistently stellate-puberulent but glossy above, 
dull beneath with a feltlike gray stellate tomenturn or rarely sparsely stellate; petioles to 
7 mm. long, somewhat winged by the usually decurrent blade, dorsally and ventrally 
nearly glabrous, laterally gray-pubescent like the twigs; .staminate catkins 4-5 cm. long, 
moderately densely flowered, the peduncle stellate-tomentose, the glabrous elliptic apicu
late anthers well-exserted from the ciliate red perianth; pistillate catkins subsessile, I
or 2-flowered; fruit biennial, solitary or rarely paired, subsessile; cups to 18 mm. broad 
and 1 mm. high, saucer-shaped to goblet-shaped, basally rounded, margins not inrolled; 
cup scales ovate, the narrow apices rounded, closely appressed, dorsally gray-tomentose, 
the margins and apices glabrate and glossy brown; acorns 12-15 mm. in diameter, sub
rotund, gray-puberulent, readily abraded and dull-brown, about one fourth included. 
Q. cinerea Michx., Q. cinerea fJ dentato-lo1Jata A. DC. Sanely uplands in the timber belt
of e. and cen. Tex.; on Coastal Plain from Va. s. to Fla., w. to Tex.

30a. Quercus incana X Q. marilandica. Small trees to 10 m. tall; twigs about 3 mm. 
thick, stiff, persistently gray-tomentulose or puberulent; buds 6-8 mm. long, narrowly 
lanceolate, very acute, fulvous-tomentose; leaves to 16 cm. long, 3-7 cm. broad, oblong 
to narrowly obovate, apically broadly rounded or divergently 3-lobed, basally cuneate to 
broadly rounded, glabrate and shiny above, persistently floccose beneath especially along 
the midrib; petioles 6-10 mm. long; pubescent like the twigs; cups about 15 mm. broad, 
6 mm. high, shallowly cup-shaped; cup scales fulvous-tomentulose, rather loosely ap
pressed; acorns about 15 mm. long, subrotund, about one third included. Sandy uplands 
in the timber region of e. Tex. with the two parents and with intermediates. 

31. Quercus laurifolia Michx. LAUREL OAK, SWAMP LAUREL OAK. Large trees to 18 
m. tall, with hard gray or black bark; twigs 1-2.5 mm. thick, pliable, fluted or round,
dark-reddish-brown, gray the second season, from densely fulvous-stellate promptly
glabrate or remaining sparsely pubescent; buds about 4 mm. long and 2 mm. broad, very
acute, slightly quadrangular, nearly glabrous, dark-reddish-brown; stipules quickly
caducous, about 4 mm. long, ligulate or spatulate, tan, villous especially about the apex;
leaves evergreen, thick and coriaceous or deciduous, 5-10 or sometimes 12-15 cm. long,
to .8 cm. broad, characterMically oblanceolate or narrowly ovate, acute to broadfy
rounded at apex but aristate-tipped, cuneate to cordate at base, entire to variously
undulate, margins moderately revolute, from sparsely stellate-puberulent glabrate and
glossy above or persistently somewhat pubescent about the base of the midrib, similarly
glabrate beneath but dull; petioles to 4 mm. long, rose-color or dark-red, glabrate or
sparsely stellate; staminate catkins 2-2.5 cm. long, densely villous, moderately densely
flowered, the small ellipsoid anthers moderately exserted from the villous perianth;
pistillate catkins on peduncles 1-3 mm. long, 1- to 3-flowered; fruit biennial, solitary or
paired on a short peduncle or subsessile; cups 14-18 mm. broad, 5-7 mm. high, shallowly
bowl-shaped, flat basally or turbinate; cup scales tightly appressed, ovate, minutely dense
puberulent, tan and glossy where abraded, margins not inrolled; acorns about 15 mm.
long, subglobose to broadly ovoid, apically broadly rounded, basally flattened, tan
or brown, minutely and sparsely puberulent, included at base only. Q. obtusa (Willd.)
Pursh, Q. rliombica Sarg. ·wet forests, particularly along streams, in s.e. Tex.; e. to the Atl.

32. Quercus hemisphaerica Bartr. LAUREL OAK. Shrubs to small trees to 10 m. tall,
with smooth gray or furrowed black bark; twigs 1-2.5 mm. thick, very stiff, round or only 
slightly fluted, dark-reddish-brown, gray the second season, densely fulvous-stellate the 
first season; buds 3-4 mm. long, 2.5-3 mm. broad, very acute, nearly glabrous, dark
reddish-brown; stipules tardily deciduous, 4-5 mm. long, ligulate, villous; leaves ever
green, highly variable, 3.5-8 cm. long, 1-4 cm. broad, from narrowly oblong to obovate, 
mually acute and aristate-tipped, basally rounded to cordate or sometimes cuneate, entire 
or variously apically toothed or basally lobed, the teeth and lobes aristate, margins 
markedly revolute, upper surface minutely and sparsely puberulent, glossy-green, lower 
surface similar to upper but dull, more densely and persistently puberulent near the 
base; petioles 2-3 mm, long, rose-color becoming red with maturity, pubescent as the 
twigs; catkins and fruit similar to Q. laurifolia but smaller; cups 1-1.3 mm. broad, 3-4 



Fagaceae (Beech Family) 487 

mm. high; acorns 1-1.2 mm. long. Q. myrtifolia Cory & Parks, non Willd., Q. laurifolia
C. H. Mull. (p.p.), non Michx. Sandy woodlands, sometimes forming mattes on sandy
prairies, often dominating stream terraces, along the Gulf Coast in Tex.; e. to the Atl.

32a. Quercus hemisphaerica X Q. falcata. Dillering from Q. hemisphaerica in having 
large variable leaves 5-17 cm. long and 1.5-12 cm. broad, entire to undulate or deeply 
and irregularly lobed, persistently pubescent on the lower surface or merely with axillary 
tufts; cups deeply bowl-shaped, the scales densely tomentose; acorns densely puberulent. 
Differing from Q. falcata in the less lobed thick leaves with sparse pubescence beneath; 
acorns subglobose. In various sites with Q. hemi.sphaerica e. of the San Antonio River 
near the Gulf Coast in Tex. 

33. Quercus Phellos L. Wn.LOW OAK. Moderate or large trees to 20 m. tall, with a
trunk diameter of 7.5 dm. and hard rather smooth bark; twigs 1-2 mm. thick, fluted, 
glabrous or from stellate-tomentose quickly glabrate or rather persistently Hoccose, dull
reddish-brown with inconspicuous lenticels; buds 2-4 mm. long, 1.5-2 mm. broad, nar
rowly ovoid to usually lanceolate, very acute, the scales dark-russet and glabrous except 
the ciliate edges; stipules caducous, 6-8 mm. long, filiform-ligulate to spatulate, dorsally 
villous, apically tomentose; leaves deciduous, moderately thin but coriaceous, usually 
6-12 ( or rarely 16) cm. long and 1-2.5 ( or even 4) cm. broad, linear-lanceolate to some
times oblanceolate or even narrowly ovate or obovate, setaceously acute at apex or
sometimes obtuse but aristate-tipped, cuneate or narrowly rounded basally, entire, strongly
revolute in the bud and lengthening before unfolding ( thus filiform for a time), margins
eventually Hat or undulate or minutely revolute, upper surfaces dark, dull- or glossy-green,
glabrous to tomentose along the midrib toward the base, lower surfaces ligher dull-green,
from villous-tomentose to glabrate or with conspicuous axillary tufts or densely tomentose
along the midrib; petioles 1-4 mm. long, from densely stellate-tomentose promptly or
tardily glabrate; staminate catkins 25-35 mm. long, moderately closely flowered, villous,
the oval anthers well-exserted from the villous-tomentose perianth; pistillate catkins 1-3
mm. long, 1- to 3-flowered; fruit biennial, solitary or paired on peduncles to 5 mm. long
or subsessile;· cups 1-1.5 cm. broad, 4-8 mm. high, saucer-shaped to goblet-shaped, the
base flat or markedly constricted, the margin not inrolled; cup scales narrowly ovate, the
attenuately rounded apices closely appressed, minutely dense-tomentose except the
glabrous brown margin; acorns 1-1.5 cm. long, nearly as broad, subrotund, broadly
rounded, densely puberulent or glabrate and dull-brown, one fourth included or enclosed
at base only. In moist forests in the timber region of e. Tex.; e. to the Atl. and n. to
Ill. and N.Y.

33a. Quercus Phellos X Q. falcata. Twigs 2-4 mm. thick, glabrate or persistently 
tomentulose; buds 4-6 mm. long, narrowly lance-ovoid, acute, sparsely fulvous-tomentose 
about the apex; leaves thin, 8-20 cm. long, 2-10 cm. broad, lanceolate, attenuately 
acute, cuneate to rounded, very polymorphic, entire or few-toothed to falcately lobed, 
glabrous and glossy above, persistently somewhat pubescent or even tomentose beneath; 
petioles to 2 cm. long, glabrate or tomentulose like the twigs; cups 12-15 mm. broad, 6-8 
mm. high, deeply or shallowly cup-shaped, the scales buff-tomentulose and somewhat
loosely appressed; acorns 1 cm. long or more, subglobose, one half included or less. In

moist forests in the coastwise timber region of e. Tex., with both suspected parents.
33b. Quercus Phellos X Q. nigra. Twigs 1-2 mm. thick, glabrate; buds 2-3 mm. long, 

ovoid, acute, fulvous-pubescent; leaves very polymorphic, 6-15 cm. long, 1.5-6 cm. broad, 
linear to clavate or cruciform, cuneate, acute or rounded, aristate-tipped or not, entire 
to undulate or even coarsely trilobate above the middle, glabrate or with fulvous tufts 
in the axils of the principal veins beneath. Sparse with both parents in wet low
land forests. 

34. Querc� nigra L. WATER OAK. Moderate or large trees to 15 m. tall, with boles to
5 dm. in diameter and hard smooth or shallowly furrowed black bark; twigs 1-2 mm. in 
diameter, fluted, glabrous or from scantily stellate quickly glabrate and glossy dark
reddish-brown with conspicuous pale lenticels or not, gray the second season; buds 3-5 
mm. long, 2-3 mm. broad, ovoid, subacute, dark-reddish-brown, densely fulvous-strigose
above the middle; stipules caduceus, 6-10 mm. long, ligulate to spatulate, tufted at apex;
leaves subevergreen, rather thick and leathery, to 14 cm. long and 5 cm. broad, oblong to
usually cuneiform or clavate, sometimes oblanceolate, entire or 3-lobed apically or vari
ously toothed or lobed and distorted in cases of heterophylly, broadly rounded or rarely
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acute at the apices, attenuately cuneate or rarely na!fowly rounded at the bases, margins 
flat or minutely revolute, from minutely puberulent glabrate and glossy above, dull green 
or coppery and glabrate beneath or usually with prominent axillary tufts; petioles 3-7 
mm. long, prominently winged by decurrence of the blade, from sparingly stell�te-tomen
tose glabrate or persistently pubescent; staminate catkins 4-7 cm. long, densely or sparsely
arachnoid-tomentose, rather loosely flowered, the anthers well-exserted from the villous
perianth; pistillate catkins 3-5 mm. long, 1- to 3-fiowered; fruit biennial, solitary or paired
on a peduncle to 5 mm. long or subsessile; cups 9-15 mm. broad, 2.5-5 mm. high, at most
deeply saucer-shaped, basally very flat or somewhat rounded, margins not inrolled; cup
scales narrowly ovate, closely appressed, densely fulvous-sericeous-tomentose; acorns
8-10 mm. long, 9-15 mm. broad, hemispheric to subglobose, very flat at base, broadly
rounded apically, densely minute-pubescent, dull-brown where abraded, included at base
only. Q. aquatica Walt., Q. nigra var. tridentifera Sarg. In wet forests in the timber
region of e. Tex.; e. to the Atl. States and n. to Mo. and Del.

34a. Quercus nigra X Q. marilandica. Twigs 3 mm. thick, stellate-tomentose or tardily 
glabrate; buds coarser and more densely fulvous-tomentose than in Q. nigra; leaves inter
mediate between the parents or polymorphic; cups similar to Q. n.igra in form but larger 
and with the scales loosely appressed. Uncommon with both parents at the edges of wet 
forests in e. Tex. 

34b. Quercus nigi-a X Q. incana. Twigs densely short-stellate-tomentose; leaves oblong 
to narrowly obovate, rounded at apex, acute or rounded at base, stellate-pubescent beneath 
or tardily glabrate. Sparse with both parents in moist woodlands in e. Tex. 

35. Quercus graciliformis C. H. Mull. Small trees to 8 m. tall, with slender gracefully
arching branches and pendent leaves, the furrowed bark hard and gray; twigs to 1.5 mm. 
in diameter, markedly fluted, quickly glabrate or persistently stellate toward the terminus, 
deep-glossy-red to brown, gray the second year with few scarcely evident small buff 
lenticels; buds 1.5-2 mm. long, 1-1.5 mm. broad, ovoid, acute or rounded, glossy-brown, 
the scales ciliate; stipules caducous, 3-6 mm. long, setaceous to spatulate, sparsely villous; 
leaves subevergreen, thin but coriaceous, 8-10 cm. long, 2-3 cm. broad, narrowly lanceo
late, long-attenuate and aristate apically, cuneate at the bases, aristately and often 
unequally 8- to 10-toothed or -lobed with somewhat deep rounded sinuses or these very 
shallow, soon glabrate and entirely smooth or rarely an axillary tuft beneath, glossy-green 
above, more dull and slightly coppery beneath; petioles 1.5-2 cm. long, dorsally flattened, 
glabrate, deep-red at base and shading into straw-color, very flexible; pistillate catkins 
about 4 mm. long, usually 2-flowered, deep-reddish-brown, usually glabrous; fruit bi
ennial, solitary or sometimes paired, subsessile; cups scarcely 1 cm. in diameter, 3 mm. 
deep or rarely more, deep-saucer-shaped, the margins not i.molled; cup scales ovate, thin 
and closely appressed, the rounded apices brown, dorsally canescent, glabrous near the 
margins, ultimately ciliate; acorns acutely narrow-ovoid, about 15 mm. long and 1 cm. 
broad, densely fine-pubescent, with longitudinal dark striae, enclosed only at the base. 
Q. graciliformis var. parvilobata C. H. Mull., Q. graciliformis f. parvilobata C. H. Mull.,
Q. Canbyi Cory & Parks, non Trel. In dry rocky canyons in the igneous Chisos Mts. of
Trans-Pecos at about 5,500 ft. elev., usually associated with a 'high water table; endemic.

36. Quercus Shumardii Buckl. SHUMAIID RED OAK, SOUTHERN RED OAK. Large trees to
18 m. tall, with straight boles to 1 m. in diameter and hard furrowed black or plated 
gray bark; twigs 1.5-3 mm. thick, fluted, from sparsely and irregularly stellate-pubescent 
promptly glabrate, tan to brown, dull; buds 4-7 mm. long, 2-3 mm. broad, approximately 
spindle-shaped, very acute or exceptionally broadly rounded, completely glabrous or the 
apex slightly pubescent, dull straw-color or light-brown, the erose scales becoming quite 
ragged in time; stipules caducous, 6-10 mm. long, filiform-ligulate, sparingly villous; 
leaves deciduous, scarlet in autumn, thin but hard and parchmentlike, 8-17 cm. long, 
6-15 cm. broad, narrowly ovate to usually ovate or obovate or subrotund in outline, deeply
2- to 4-lobed on each side with narrow rounded open to closed sinuses reaching one half
or three fourths the distance to the midrib, each lobe ( including the terminal one) bearing
few or many irregular long-aristate teeth toward its apex, each tooth or lobe ultimately
very acute, bases truncate or subequilaterally rounded or minutely decurrent on the
petiole, margins flat or obscurely undulate, minutely cartilaginous-revolute, upper surface
from sparsely stellate quickly glabrous and becoming dark-shiny-green, lower surface
similarly glabrate but with prominent axillary stellate tufts, duller and lighter green,
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somewhat coppery; petioles 3-5 cm. long, straw-colored, basally tinged with rose, glabrate 
with the blades; staminate catkins 8-10 cm. long, sparsely stellate, rather sparsely flowered, 
the glabrous anthers exserted from the glabrous perianth; p�tillate catkins 4-8 mm. long, 
usually 2-flowered, quickly glabrate; fruit biennial, solitary or paired on a peduncle 1-5 
mm. long, 2-3 mm. thick; cups 2-2.5 cm. broad, 7-10 mm. high, from shallowly goblet
shaped to usually flat with abruptly raised sides only 5 mm. high, bases flat or somewhat
constricted, margins not inrolled; cup scales narrow and elongate, the tips rounded and
closely appressed, bases sometimes subereous, minutely tomentose except the extreme
apex, shiny brown where abraded; acorns 20-25 mm. long, 18-22 mm. broad, ovoid,
obtuse at apex, flat at base, from minutely fulvous-sericeous-tomentose tardily glabrate
and brown, included at base only. Q. coccinea Coult., non Muenchh., Q. rubra Coult.,
non L., Q. palustris Coult., non Muenchh., Q. texana Sarg., non Buck.I., Q. Schneckii
Britt., Q. Shumardii var. Schneckii {Britt.) Sarg. In moist forests in the timber region
of e. Tex., w. along waterways to the escarpment of the Edwards Plateau; e. to the Atl.
and n. to Mo. and 0.

31. Quercus texana Buckl. TEXAS RED OAK, SPANISH OAK. Moderate or small trees to
10 m. tall, with hard rough furrowed black or smooth gray bark; twigs 1-2 mm. in 
diameter, fluted, from sparingly stellate quickly glabrate and shiny dark-reddish-brown 
with inconspicuous lenticels, dull-gray the second season; buds 3-5 mm. long, 1.5-2.5 mm. 
broad, lanceolate to narrowly ovoid, acute, dark-reddish-brown, tomentose above the 
middle or merely at the apex, scales sometimes erose; stipules caduceus, 5-10 mm. long, 
filiform to ligulate, villous; leaves deciduous, scarlet in autumn, thin but hard, 6-14 cm. 
long, to 12 cm. broad, ovate to obovate or subrotund in outline, deeply 2- or 3- or 4-lobed 
on each side with narrow rounded sinuses reaching one half to nine tenths the distance 
to the midrib, the lobes cuneate or usually oblong, each { including the terminal one) 
several-toothed with long aristae distally, basally cuneate to usually truncate, margins flat 
or minutely revolute, upper surfaces from moderately stellate-tomentose promptly glabrate 
and dark-shiny-green, lower surfaces similarly glabrate but with inconspicuous axillary 
tufts sometimes persistent, lighter green or sometimes coppery; petioles to 5 cm. long, 
very slender, reddish basally or straw-colored throughout, glabrate with the leaves; 
staminate catkins to 8 cm. long, rather openly flowered, the peduncle sparingly villous, 
the glabrous anthers exserted from the sericeous-fimbriate perianth; pistillate catkins 4-B

mm. long, 1- to 3-flowered, glabrate; fruit biennial, solitary or paired on a peduncle 2-8
mm. long; cups 12-18 mm. broad, 5-11 mm. high, cup-shaped or deeply goblet-shaped,
markedly constricted basally, the margins not inrolled; cup scales densely minute-tomen
tose except the shiny brown apices or the upper margins, closely or rather loosely ap
pressed; acorns 1.4-2 cm. long, 1-1.7 cm. broad, narrowly or broadly ovoid, rounded
apically and basally, detachably dense-puberulent, brown and dull when abraded, one
fourth or one half included. Q. rubra var. texana Buckl. On rocky limestone slopes of
the cen. Tex. uplands; endemic.

38. Quercus Gravesii Sudw. CHISos RED OAK, GRAvE's OAK. Small or large trees
reaching 13 m. in height and 7.5 dm. in trunk diameter with very roughly furrowed hard 
black bark, that of the branches smooth and gray; twigs 1-2 mm. thick, fluted, glabrous 
or from fulvous-stellate glabrate and reddish-brown with few rather inconspicuous 
lenticels; buds 3-6 mm. long, 1.5-2.5 mm. broad, acute, the ciliate scales dark-red-brown 
and canescent-tomentose about the apex; stipules early-caducous, 5-10 mm. long, ligulate 
to broadly spatulate, ciliate and apically tomentose; leaves deciduous, scarlet in autumn, 
thin but coriaceous, to 14 cm. long and 12 cm. broad, ovate to broadly lanceolate or 
obovate in outline, attenuately acute to obtuse at apex, basally rounded to occasionally 
cuneate, typically 2- or 3-lobed on each side with deep rounded sinuses broadly open 
and reaching only one half or rarely three fourths the distance to the midrib, the lobes 
typically cuneate and entire or oblong and setaceously few-toothed distally, the terminal 
lobes much-elongated, entire, toothed or slightly lobed, atypical leaves sometimes merely 
low-toothed or the lobes occasionally clavately divided, in any event all teeth or lobes 
aristate-tipped, upper sudaces dark-green, somewhat glossy, from stellate-pubescent early 
glabrate, lower surfaces light-green or coppery, dull, glabrous or rather persistently 
but sparsely minute-stellate, with or without dense axillary tufts; petioles to 25 mm. long 
and l mm. thick, glabrous or glabrate; staminate catkins 6-1 cm. long, rather loosely 
flowered, sparsely stellate-villous, the anthers well-exserted from the ciliate-villous red 
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perianth; pistillate catkins to 15 mm. long, 1- to 3-flowered on a glabrate red-brown 
peduncle; fruit biennial, solitary or paired on a peduncle to 12 mm. long; cups 1-1.5 cm. 
broad, 5-8 mm. high, deeply turbinate or hemispheric, the base constricted or rounded; 
cup scales narrowly rounded, closely appressed, light brown, densely minute-tomentose, 
with glabrous sometimes dark-brown margins; acorns ovoid, 12-15 mm. long and 8-10 
mm. broad, apically sericeous-puberulent or glabrate and dull-light-brown, one third to
one half included. Q. texana Sarg., non Buckl., Q. stellipila ( Sarg.) Parks, Q. chesosensis
(Sarg.) C.H. Mull. In igneous mts. of the Trans-Pecos or rarely along arroyos in lime
stone, above 4,000 or usually 5,000 ft. elev., common in the Davis, Glass and Chisos mts.;
s. through the mts. of Coah.

39. Quercus tardifolia C. H. Mull. Small erect trees with short stiff branches and hard
furrowed bark; twigs about 2 mm. thick, somewhat fluted, densely fulvous-stellate
tomentose the first season, glabrate or nearly so the second season and red-brown with 
minute inconspicuous lenticels, finally becoming gray; buds 3.5-4 mm. long, 2 mm. 
thick, acutely fusifonn, hairy at the apices, the broadly truncate scales usually split at the 
end, slightly pubescent and often ciliate; stipules at length deciduous, 5-6 mm. long, 
setiform to broad-ligulate, pubescent at apex; leaves evergreen, the new ones appearing 
in dense tomentum about the first of July, rather thick and chartaceous, 5-9 cm. long, 
25-55 mm. broad, oblong-ovate to subobovate, 3- or 4-lobed on each side with shallow
or moderate sinuses, the lobes aristate-tipped and entire or rarely 2-toothed, short and
rather broadly acute like the apices, basally subequilateral and slightly cordate, the upper
surfaces dull-blue-green, at length glabrate, lower surfaces detachably stellate-tomentose;
petioles 1.5-2 cm. long, 1-1.5 mm. thick, red at base, glabrate with the leaves; fruit
biennial, solitary or paired, subsessile; scales of young cups thin and closely appressed,
short apices truncate, glabrous and brown, tomentose basally. In woodlands at about
7,000 ft. elev. along arroyos in the igneous Chisos Mts. of w. Tex.; endemic.

40. Quercus falcata Michx. SOUTHERN RED OAK, SPANISH OAK. Large trees to 20 m.
tall, with a trunk diameter of 5 dm. and roughly furrowed hard black bark; twigs 1-3

mm. thick, fluted, from sparsely or densely fulvous-stellate-tomentose tardily glabrate
or persistently pubescent, brown, becoming gray the second season with conspicuous or
inconspicuous lenticels; buds 4-8 mm. long, narrowly ovoid, acute, somewhat quadrangu
lar or round, deep-red-brown, puberulent, tomentose about the apex or all over; stipules
caduceus, about l cm. long, ligulate, dorsally densely tomentose; leaves deciduous, rather
thin and papery, to 23 cm. long and usually smaller, 15 cm. broad, very polymorphic,
typically qvate or lanceolate in outline, frequently obovate to cuneiform, apically long
attenuate or obtusely clavate, basally cuneate to round or truncate, typically deeply
falcate-lobed with broadly rounded sinuses reaching within 1 or 2 cm. of the midrib or
with few broad lobes or entire with 3 lobes at the apex, apical lobes typically elongate,
toothed at the ends, all lobes and teeth tipped with aristae, margins finely or coarsely
revolute, upper surfaces from densely fulvous-stellate-tomentose glabrate and dark-glossy
green or more or less persistently pubescent especially toward the bases, lower surfaces
persistently fulvous-tomentose, some forms very sparingly stellate-villous, especially shade
leaves; petioles 1-3.5 cm. long, shorter in some shade fom1s, dorsally glabrate and ventrally
pubescent like the blade; staminate catkins 6-8 cm. long, densely fulvous-tomentose,
rather loosely or closely flowered, the anthers well-exserted from the ciliate perianth;
pi5tillate catkins 5-10 mm. long, 1- to 3-flowered, from fulvous-pubescent tardily glabrate
like the twigs; fruit biennial, solitary or paired on peduncles to 1 cm. long and 3 mm.
thick; cups 1-2 cm. broad, 6-8 mm. high, goblet-shaped to turbinate, basally rounded
or markedly constricted, margins not inrolled; cup scales ovate, somewhat thickened
basally, the apices rather loosely appressed, dorsally densely short-fulvous-tomentose
except the glossy brown margins; acorns 12-15 mm. long, 8-15 mm. broad, ovoid or
flattened basally, rounded apically, sparingly puberulent, dull-brown, about one third
included. Q. digitata (Marsh.) Sudw., Q. rubra var. leucophylla Ashe, Q. rubra Sarg.,
non L., Q. 1'Ubra var. triloba (Michx.) Sarg., Q. rubra var. pogodaefolia (Ell.) Sarg.,
Q. rubra var. digitata (Marsh.) Cory & Parks. In moist or wet forests in the timber region
of e. Tex., in river bottoms or uplands; ranging e. to the Atl. and n. to N.J. and Mo.

41. Quercus marilandica Mnenchh. BLACKJACK. Small trees to 10 m. tall, with short
trunks to 4 dm. in diameter and very roughly furrowed hard black bark that is reddish 
or ivory-colored within; twigs to 4 mm. thick, fluted or round, very stiff, from dingy 
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stellate-tomentulose glabrate and brown or persistently pubescent, gray the second season; 
buds 4-8 mm. long, ovoid to lanceolate, very acute, reddish-brown and sparsely villous 
to densely fulvous-tomentose or strigose; stipules caducous, 6-8 mm. long, narrowly 
spatulate, membranous, densely villous; leaves deciduous, thick and hard, to 18 cm. 
long and broad, usually smaller, cuneate to broadly clavate in outline, subentire to 
distinctly 3-lobed at the broad apices, rarely with a pair of basal lobes, the lobes acute 
to broadly rounded, aristate-tippcd from the veins, apices acute to usually rounded, 
bases cordate to cuneate, margins cartilaginous-revolute, upper surf aces from densely 
tomentulose glabrate and glossy-dark-green or persistently pubescent especially about 
the bases of the midribs, lower surfaces similarly glabrate and dull-light-green or per
sistently fulvous-glandular puberulent, in eitl1er event witl1 prominent stellate axillary 
tufts, pubescence of both surfaces characteristically a mixture of glandular-puberulence 
with simple strigose and stellate-villous-pubescence of which the latter is first shed; veins 
about 6 or 7 on each side, those passing into the lobes prominent; petioles to 15 mm. 
long, from densely stellate-tomentose promptly or tardily glabrate with the twigs or 
persistently pubescent; staminate catkins 5-1 cm. long, stellate-tomentose or villous, 
railier loosely flowered, the antl1ers exserted from the perianth pubescent within and 
dorsally at the apices of the lobes; pistillate catkins 3-5 mm. long, 1- or 2-flowered, 
glabrate with the twigs; fruit biennial, solitary or paired, subsessile or on a peduncle to 
1 cm. long; cups to 2 cm. broad and 12 mm. high ( or much more by the constriction of 
the bases), hemispheric to shallowly or deeply goblet-shaped, bases round or much
comtricted, margins not inrolled; cup scales narrowly ovate to oblong, tl1in and closely or 
loosely appressed or sometimes basally thickened, buff-tomentulose except tl1e narrow 
glossy brown margins; acorns to 2 cm. long and 15 mm. broad, elliptic, broadly rounded 
at both ends, from minutely villous glabrate and light-brown, about one third included. 
Q. 11igra Coult., non L., Q. marylandica var. A�liei ( Sudw.) Cory & Parks. In upland
forests in the tinlber belt of e. Tex. and w. to cen. Tex., abundant on sand or on clay
and gravel hills; e. to the Atl. and n. to N.Y. and Kan.

41a. Quercus marilanclica X Q. texana. Similar to Q. texana in the reddish-brown 
twigs and the deeply lobed and aristately toothed leaves, the terminal lobes sometimes 
clavate, the blade intermediate in texture between the parents, lacking pubescence 
beneath or this reduced to axillary tufts, not puberulent; resembling Q. m.arilandica in 
the buff pubescence of the buds and of the constricted acorn cups. Sparse on wooded 
banks with both parents. 

42. Quercus velutina Lam. BLACK OAK. Moderate or large trees to 15 m. tall, with
trunk diameter of 5 dm. and coarsely furrowed hard black bark, orange-yellow witllin; 
twigs 2-4 mm. thick, coarsely fluted, from fulvous-stellate-tomentose tardily glabrate and 
reddish-brown with inconspicuous raised lenticels, gray the second season; buds 6-10 
mm. long, ovoid, sometimes quadrangular, acute or rounded, densely fulvous- or gray
tomentose or strigose; stipules caduceus; leaves deciduous, thin and chartaceous or rather
thick, to 25 cm. long and 20 cm. broad, ovate or obovate in outline, 2- or 3- or 4-lobed on
each side with usually broad open rounded sinuses reaching one half to three fourths tlle
distance to the midribs, apices and lobes acute or truncate, irregularly several-toothed and
lonr,-aristate, obtuse to rounded or even cordate at bases, margins minutely cartilaginous
revolute, upper surfaces from minutely spar�e-stellate-puberulent glabrate and rather
glossy-dark-green or persistently puberulent especially about the bases of the midribs,
lower surfaces from rather densely stellate-puberulent and glandular becoming glabrate
and dull-light-green except for stellate tomentum along the midribs and conspicuous
fulvous tufts in the axils of the veins; petioles 5-7 cm. long, from stellate-tomentose
glabrate with the leaves, straw-colored or basally reddish; staminate catkins 10-15 cm.
Ion�, tomentose or pubescent; pistillate catkins 8-16 mm. long, 1- or 2-flowered, the
peduncle glabrate and reddish-brown wiili the twigs; fruit biennial, solitary or paired
on a peduncle 2-8 mm. long; cups 2-2.5 cm. broad, 1-1.5 cm. high, hemispheric or deeper,
usually goblet-shaped by the marked constriction of the base, the margin not inrolled;
cup scales narrowly ovate, tllin but loosely appressed or the apices spreading, densely
tan-tomentulose except for the glossy brown glabrous apices and margins; acorns about
2 cm. long, 16-18 mm. broad, ovoid to elliptic or subglobose, detachably tomentulose or
glabrate and dull-light-brown, one third to one half included. In upland forests in the
timber region of e. Tex.; e. to Ga. and n. to Ia. and Vt.
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42a. Quercus velutina X Q. marilandica. Small trees intermediate between the parents 
in leaf size and shape, the basal lobes much shorter than the apical ones; petioles 3-4 cm. 
long; cups like those of Q. marilandica. In upland forests with the parents in n.e. Tex. 
and Ark. 

FAM. 53. ULMACEAE Mnm. ELM FAMILY 

Trees or rarely shrubs with watery sap; buds with imbricate scales; leaves simple, 2-
ranked, alternate, usually oblique at base, pinnately veined, serrate or rarely entire; 
stipules deciduous; flowers perfect or unisexual with both sexes on the same plant; 
perianth 4- or 5-merous, rarely more or less, usually somewhat connate; stamens ( in bud) 
with curved or somewhat sigmoid filaments, as many as or twice as many as the perianth 
lobes; filaments straight; ovary superior, !-celled, with 1 suspended anatropous ovule; 
style 2-parted; fruit a samara, nut or drupe. 

About 15 genera with more than 200 species in both hemispheres. 
1. Leaves 3-veined at base; pairs of veins usually les; than 6; winter-buds appressed; parts

of perianth free; fruit a globose drupe ....•....... 1. Celtis, p. 492. 
1. Leaves with 7 or more pairs of parallel veins, the lowest pair not prominent; winter

buds somewhat spreading; perianth more or less connate ( 2)

2 ( 1). Flowers perfect, produced before the leaves or in autumn; fruit flat, winged; leaves 
usually doubly serrate ........•...•....••.•.... 2. Ulmus, p. 494. 

2. Flowers at least partly unisexual, appearing with the leaves, the pistillate ones axillary
on the young branchlets; fruit an ellipsoid wingless nut; leaves simply serrate .... 
. . . . . • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. Planera, p. 496. 

1. CELTIS L. HACKBERRY. SUGARBERRY 

Trees or rarely shrubs, polygamo-monoecious, deciduous ( in our region); bark usually 
gray, smooth, sometimes with corky warty excrescences; winter-buds small; leaves with 
fairly long petioles, 3-nerved at base, entire or serrate; flowers appearing with the leaves 
on the young branchlets; staminate flowers in fascicles towards the base; perfect flowers 
above, solitary in the axils of the leaves; calyx 5-lobed, persistent; stamens 5 or 6; fruit a 
subglobose or ovoid drupe with a firm outer coat, usually with scanty sweet pulp and a 
bony stone with smooth or sculptured surface, ripening in autumn but persisting long 
after leaf-fall. 

About 80 species in the temperate regions of the Northern Hemisphere and in the 
tropics. Commonly planted as shade trees or for ornament. 

1. Plants armed with spines; leaves usually less than 2 cm. wide ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . • . . . . ............... 1. C. pallida.

1. Plants unarmed; leaves usually_ much more than 2 cm. wide ( 2)
2 ( 1). Leaves typically elliptic-lanceolate to ovate-lanceolate and mostly sharply acute to 

long-acuminate; distribution mainly in east and south Texas ( 3) 
2. Leaves typically broaclly to narrowly ovate and obtuse to acute or abruptly long

acurninate ( then coarsely serrate); distribution mainly in central, west and north
west Texas, rarely in east Texas ( 4) 

3(2). Lower leaf surface softly pubescent; fruits usually light-brown; endemic to the 
country south of San Antonio .................•. 2. C. Lindheimeri.

3. Lower lea£ surface essentially glabrous or with coarse pubescence mainly on the
veins; fruits mostly reddish or orange; widespread in east and south Texas ..... 
. . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . 3. C. laevigata.

4 ( 2). Leaves typically 45 mm. long or less, the margins mostly entire ............ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. C. reticulata ( typical 

phase). 
4. Leaves mostly 50 mm. long or more, the margins commonly more or Jess coarsely

serrate (5) 
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5( 4). Distribution in Panhandle; leaves typically abruptly acuminate-attenuate 
............................................. 5. C. occidentalis. 

5. Distribution in east Texas; leaves obtuse to subacute ( 6)
6( 5). Leaves typically ovate-elliptic, thinnish or rarely subcoriaceous; in southeast

Texas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6. C. tenuifolitJ.
6. Leaves typically broadly ovate, thickish; in northeast Texas .............•.....• 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. C. reticulata (large-leaved 
phase). 

1. Celtis pallida Torr. GRANJENO, DESERT HACKBERRY. Shrub rarely to 3 m. high, with
numerous spiny flexuous spreading white-puberulent branches; spines in pairs, to 2 5  mm. 
long; leaves ovate to ovate-oblong or elliptic, to 3 cm. long and 2 cm. wide, usually 
smaller, rounded to acutish at the apex, entire or sparingly crenate-dentate, thickish, some
what scabrous; flowers small, white, in polygamous cyrnes of 3 to 5 flowers that exceed 
the petiole, the lower flower mostly staminate with rudimentary pistils, the terminal 
flower perfect; styles thick, cleft nearly half their length; fruit ovoid, glabrous, about 
6 mm. long, orange, yellow and red, with an acid juicy pulp. C. spinosa Spreng. var. 
pallida (Torr.) M. C. Johnst. On mesas, foothills, thickets and brushlands of w. and s. 
Tex.; from Tex. to Ariz. and n. Mex. 

A close relative of this species, C. iguanaea (Jacq.) Sarg., a shrub with serrulate leaves 
3- 5.5 cm. wide and short-pilose fruits, has been attributed to coastal Texas but we have
seen no material of this species from the state. It occurs from Mexico southward.

2. Celtis Lindheimeri Engelm. A much-branched wide-spreading tree, occasionally to
10 m. high with a trunk diameter to 1 5  dm.; bark of the trunk and main branches with 
numerous corky warts; twigs and branchlets villous-pubescent; leaves rather firm, ovate 
to ovate-lanceolate or oblong-lanceolate, 4-7 cm. long, 2-3.5 cm. wide, obtuse to acute 
or shortly acuminate at apex, rounded to subcordate at the oblique base, entire or some
times with a few serrations on the margins, deep-green and somewhat scabrous-pubescent 
above, pale and tomentose beneath; petioles stout, 3-4 mm. long, tomentose; pedicels 
sparingly pubescent, curved, 1-1.5 cm. long; drupe subglobose, 7-9 mm. in diameter, 
light-brown, translucent, smooth and shining; seeds globose, strongly 4-ribbed, promi
nently reticulate. C. Helleri Small. In arroyos and brushlands, apparently endemic in the 
country s. of San Antonio ( Bexar Co.). 

3. Celtis laevigata Willd. TEXAS SUGARBERRY, PALO BLANCO. Tree to 30 m. high, with
spreading often llendulous branches to form a broad crown; bark light-gray, smooth or 
covered with corky warts; branchlets pubescent at first, eventually glabrous; leaves with 
petioles 6-10 mm. long, thin and membranaceous to coriaceous, uniformly pale-green on 
both surfaces, with conspicuous veins, lanceolate to oblong-lanceolate or sometimes ovate
lanceolate, entire to somewhat serrate, the typically long-acuminate apex commonly 
prolonged and often curving at the tip, leaves of the fruiting branchlets less than one 
half as broad as long, 4-10 cm. long, 1 5-4 5 mm. wide; drupes subspherical, 5-8 mm. in 
diameter, beakless, orange to brown or red, on pedicels 6-1 5 mm. long; stone 4.5-7 mm. 
long, 5-6 mm. broad. C. mississippiensis Bose., C. Berlandieri Kl. In sandy loam, rocky 
soil or alluvial soil along streams in woodlands, palm groves and thickets in the e. two 
thirds of Texas, w. to Hardeman, King and Val Verde cos., s. to Cameron Co.; from Fla. 
to Okla. and Tex., n. to Va., ID., Mo. and Kan.; also n.e. Mex. 

Several variants of this species are attributed to Texas. The var. laevigata has essen
tially entire membranous lanceolate to oblong-lanceolatc leaves that are smooth or only 
sparingly hirtellous above, while var. texana Sarg. has more ovate-lanceolate leaves that 
are essentially entire, coriaceous, pubescent on the veins beneath, and often scabrous 
above. The var. Smallii (Beadle) Sarg. has rather thin usually copiously serrate leaves. 

4. Celtis reticulata Torr. NETLEAF HACKBERRY, PALO BLANCO. Small trees or tall shrubs
rarely to about 16 m. high, the trunk rarely to 6 dm. in diameter; bark gray, with corky 
ridges; branches somewhat compressed, the younger ones villous; leaves with petioles 
about 6 mm. long, ovate, obtuse to acute or sometimes subacuminate, rounded to some
what cordate at base, 3-7 cm. long, 1.5-4 cm. wide, entire or occasionally somewhat ser
rate above the middle, rather thick, the upper surface shining and scabrous, strongly 
reticulate-veined and usually pale or somewhat yellowish beneath; flowering branches 
elongating rapidly; fruit spherical, reddish or reddish-black, often beaked, the flesh 
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sweet. 8-9 mm. in diameter, the pedicel exceeding the petiole. C. laevigata var. reticulata 
(Torr.) Benson. On limestone hills, shinnery oak dunes, breaks and rocky canyon slopes, 
and in arroyos, mesquite groves and about tanks, ponds, and along watercourses from 
Tex., Okla. and Colo., w. to Wash., Ida., Calif. and n. Mex. 

This species is represented by two phases in Texas. Typical material with leaves mostly 
less than 45 mm. long is frequent in the Texas Panhandle, south to the Trans-Pecos and 
on the Edwards Plateau to Tom Green, Brown and Sutton counties, with apparently dis
junct stations in Newton County in southeast Texas and Denton County in the West 
Cross Timbers. A phase with larger leaves occurs in east Texas, south to Henderson 
County. It is quite possible that this larger-leaved form should be separated varietally 
from typical C. reticulata, but for the time being it seems best to combine the two phases. 

5. Celtis occidentalis L. HACKBERRY, BEAVER-Woon. Large or small tree or low shrub
greatly varying in response to habitat; old bark deeply furrowed and checkered or warty; 
branchlets mostly pubescent; leaves of fruiting branchlets ( those subtending flowers and 
fruits} broadly to narrowly and obliquely ovate, coriaceous, scabrous, definitely with 
1 0  to 40 serrate teeth on at least the broader ( often on both) margin, mostly two fifths 
to four filths as broad as long, abruptly long-acuminate, mostly 3-1 2 ( averaging 8) cm. 
long and 1.2-9 ( averaging 4.5) cm. wide; blades of leading shoots longer; drupe orange
red to fuscous, on pedicels to 1 5  mm. long, spherical or nearly so, 8-11 mm. long, com
monly with a thick beak; stone 7-9 mm. long, 5-8 mm. thick. Incl. var. crassifolia (Lam.) 
Cray, C. crassifolia Lam. On sandy or rocky banks of rivers, in alluvial soils in open 
woodlands along streams and in dry rocky soils in canyons in the Panhandle; from Mass. 
to Ida., s. to n. Fla., Tenn., Ark., Okla. and n. w. Tex. 

Typically broadly ovate and abruptly acuminate scabrous leaves with conspicuously 
serrate margins are a combination of characters that distinguish this species from C.

reticulata, the only other species of Celtis found in the Texas Panhandle. 
6. Celtis tenuifolia Nutt. DWARF HACKBERRY. Shrub or small tree to about 8 m. high,

glabrous to somewhat pubescent; leaves of fertile branchlel� entire or very sparingly 
toothed ( on sprouts mostly toothed), ovate to occasionally ovate-elliptic, thin and smooth 
to coriaceous and scabrous above, one half to three fourths as broad as long, 2-8 cm. 
long, 1-4 cm. broad, blunt, acute or merely short-acuminate at apex, gray-green on both 
surfaces or darker green above; drupes spherical, beakless, 5-8 mm. in diameter, glaucous, 
orange to brown or cherry-red, not much puckered in drying, on pedicels 3-13 mm. long; 
stone 5-7 mm. long and 5-6 mm. broad. On hardwood slopes and along streams in open 
woodlands in s.e. Tex.; from Fla. w. to e. Tex. and Okla., n. to Pa., Ind., Mo. and Kan. 

This large shrub or small tree with ovate to ovate-elliptic bluntish leaves is found in 
e�st Texas from San Augustine southward. The var. georgiana (Small ) Fem. & Schub. 
differs frore the smooth thin-leaved var. tenuifolia in having larger coriaceous leaves that 
are more or less scabrous on their upper surface and pubescent beneath. 

2. ULMUS L. ELM 

Deciduous or rarely semievergreen trees; buds conspicuom; leaves short-petioled, com
monly in 2 rows, usually oblique at base, strongly straight-veined, mostly doubly serrate; 
flowers perfect, appearing in spring before tl1e leaves or in autumn in the axils of the 
leaves, in fascicles or racemes; calyx campanulate, 4- to 9-lobed with an equal number of 
stamens ; filaments long and slender; fruit a I-celled and I-seeded compressed nutlet 
surrounded by a broad or rarely narrow membranous wing, ripening a few weeks after 
flowering. 

About 45 species in the temperate regions of the Nortl1ern Hemisphere. Ornamental 
trees much planted as street or shade trees. 

1. Flowers appearing in autumn in the axils of the leaves; calyx divided beyond the
middle; leaves typically oblong-elliptic and obtuse-rounded at apex, mostly less 
than 5 cm. long ............................... 1. U. crassifolia. 

1. Flowers appearing in spring before the leaves; calyx lobes short; leaves acute or
acuminate, mostly more than 5 cm. long ( 2) 
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2(1 ). Flowers with slender pedicels, drooping; fruits ciliate; leaves smooth above and 
doubly serrate; leaf buds glabrous or only slightly whitish pubescent ( 3) 

2. Flowers with short pedicels, not pendulous, in dense clusters; leaves scabrous above
or simply serrate; leaf buds with long rusty hairs to essentially glabrous ( 4) 

3(2). Fruit glabrous except the ciliate margin; leaves obovate-oblong to elliptic; 
branches not corky; flowers fascicled ............. 2. U. americana.

3. Fruits pubescent; leaves ovate-oblong to oblong-lanceolate; branches usually m')re
or less corky; flowers racemose .................. 3. U. alata.

4(2). Leaf buds covered with long rusty hairs, obtuse; leaves usually 100 mm. or more 
long, scabrous on upper surface, doubly serrate; fruit noticeably pubescent in the 
middle ...................................... 4. U. rubra.

4. Leaf buds pale-pubescent or glabrous; branchlets smooth, glabrous or pubescent;
leaves 75 mm. or less long, smooth on upper surface, usually simply se1Tate; fruit 
glabrous ..................................... 5. U. pumila.

I. Ulmus crassifolia Nutt. CEDAR ELM, OLMO. Tree to 2 5  m. high, with flat scaly-ridged
light-brown bark; branches often with 2 opposite corky wings; buds essentially glabrous; 
leaves ovate to ovate-oblong or elliptic, 2.5-6 cm. long, to 3 cm. wide, obtuse to acute, 
often nearly simply serrate, subcoriaceous, subpersistent or tardily deciduous, shiny
green and rough above, soft-hairy beneath; flowers in short-stalked 3- to 5-flowered 
fascicles; calyx deeply divided beyond the middle into 4 to 8 equal lobes; samara oblong, 
flat, about 1 cm. long. In woodlands, ravines and open slopes in cen. and s. Tex., July
Oct.; from Miss. to Ark. and Tex. 

This species flowers in autumn while all our other native species of elm flowers in 
early spring. 

2. Ulmus americana L. AMERICAN ELM, WHITE ELM. Tall tree with the limbs usually
g.adually spreading outward to form a wide-spreading crown with pendulous branches, to
30 m. high; bark light-gray, scaly and deeply fissured with broad forking scaly ridges;
branchlets pubescent when young or sometimes nearly glabrous; buds ovoid, obtuse to
acute, glabrous or only slightly whitish short-pubescent; leaves with petioles 5-8 mm.
long, in 2 rows, ovate-oblong, 7-15 cm. long, 5-7.5 cm. wide, unequal at base, acuminate
at apex, doubly serrate, glabrous and more or less scabrous above, pubescent or nearly
glabrous beneath; flowers with elongated unequal pedicels 1-2 cm. long; calyx with 5 to 8
unequal short lobes; stamens 7 or 8, exserted; stigmas white; samaras eUiptic, flat, about
1 cm. long, deeply notched at apex, the incision reaching the nutlet, ciliate. Along streams
and rivers in lowland areas with rich soil in e. third of Tex., Feb.-Apr.; from Fla. n. to
Nfld., w. to foot of Rocky Mts.

Extensively planted as a shade tree in the United States, but threatened by Dutch 
elm disease. 

3. Ulmus alata Michx. WINGED-ELM, WAHOO, CORK-ELM. Small tree with spreading
branches to form a round-topped oblong crown, to 15 m. high; bark thin, light-brown, 
irregularly fissured; branchlets nearly glabrous, usually developing 2 broad opposite 
corky wings; buds acute, essentially glabrous; leaves with petioles 1-3 mm. long, ovate
oblong to oblon�-lanceolate or elliptic, 3-10 cm. long, to 4 cm. wide, acute to acuminate 
at apex, rounded to subcordate at the oblique base, doubly serrate, mostly shiny-dark
green and glabrous above, soft-pubescent beneath, with axillary tufts, subcoriaceous, turn
ing dull yellow before falling; racemes short, few-flowered; stamens usually 5; samaras 
ovate-elliptic to oblong, flat, about 8 mm. long, narrow-winged, with slender incurved 
beaks at the apex, villous. Along streams, woodlands and thickets in e. Tex., Feb.-Mar.; 
from Fla. to Tex., n. to Va. and w. to Ill. and Mo. 

Sometimes planted as a street tree in the southern states. 
4. Ulmus rubra Muhl. SLIPPERY ELM, RED ELM. Tree with spreading branches to form

usually a broad open crown, to 20 m. high; bark dark-brown, deeply furrowed, the inner 
bark mucilaginous; branchlets stiffish, pubescent and scabrous, red-brown or orange; buds 
large, fulvous-pubescent with long hairs; leaves witl1 petioles 4-8 mm. long, obovate to 
ovate or elliptic, 1-2 dm. long, 5-7.5 cm. wide, long-acuminate at apex, very asymmetric 
at base, doubly serrate, dark-green and very rough above, densely soft-pubescent beneath, 
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turning dull-yellow in fall; flowers short-stalked, in dense clusters; stamens 5 to 9; stigmas 
pinkish; samaras suborbicular to obovate or broadly elliptic, flat, 1-2 cm. long, slightly 
notched, rufous-pubescent in the center. U. fulva Michx. Mostly in woodlands and thickets 
along rivers and streams in the e. third of Tex.; from Fla. to Tex., n. to Que, and w. 
to the Dakotas. 

The mucilaginous inner bark was formerly used in medicine. 
5. Ulmus pumila L. ASIATIC ELM, CHINESE ELM, SmERIAN ELM. A usually small tree

with rounded crown and rough bark; branches slender, glabrous or g1abrate; twigs hairy 
when young; buds essentially glabrous; leaves in 2 rows, narrowly elliptic to lanceolate, 
25-75 mm. long, short-pointed, essentially symmetrical, simply serrate, thick, smooth 
and dark-green above, becoming smooth beneath; flowers small, greenish, in clusters in 
early spring; stamens 8; fruits flattened, round-obovate, g]abrous, about 13 mm. in 
diameter. 

Widely cultivated in Texas as an ornamental, but it is highly susceptible to cotton root
rot and canker-disease. A native of Asia but occasionally escaping. 

3. PLANERA J. F. GMEL.

A monotypic genus. 
1. Planera aquatica (Walt.) J. F. Gmel. WATER-ELM, PLANER-TREE. Small deciduous

polygamo-monoecious tree with spreading branches to form a low broad crown, to about 
12 m. high, the short trunk with reddish-brown scaly and flaky bark; branchlets puberu
lous; winter-buds subglobose, minute; leaves with petioles 3-6 mm. long, rhombic-ovate 
to ovate-oblong, 3-8 cm. long, to 25 mm. wide, unequal at the rounded to cuneate base, 
acute at apex, unequally serrate, scabrate above, pinnately veined, at maturity glabrous; 
calyx deeply 4- or 5-lobed; staminate flowers in clusters at base of the young branchlets; 
stamens 4 or 5; perfect flowers 1 to 3 in the a.'tils of the young leaves; fruit ellipsoid, 
about 8 mm. long, with irregularly crested fleshy ribs. In water of streams and lakes and 
in alluvial floodplains subject to periodic flooding, often forming large stands, in e. Tex.; 
from Fla. to Tex., n. to s. Ill. and Ky. 

FAM. 54. MORACEAE LINK MULBERRY FAMILY 

Deciduous trees or shrubs, sometimes herbs, with milky sap; leaves alternate or rarely 
opposite, entire to serrate or lobed; stipule present, sometimes persistent; flowers uni
SPxual, small, regular, usually in aments or heads or affixed to a variously shaped torus or 
on the inside of a hollow receptacle; corolla none; staminate flowers 2- to 6-merous, the 
parts free or more or less united; stamens as many as the sepals and opposite them, 
straight or inflexed and elastic; sepals of pistillate -flowers 4, more or Jess united; stigmas 
1 or 2; ovary superior or inferior, I-celled, 1-ovuled; fruit a small achene or drupe 
usually enveloped by the fleshy perianth, sometimes on a fleshy gynophore, often as
sembled into an aggregate fruit ( syn carp). 

About 55 genera and 1,400 species, chiefly tropical. Most of the species in our region 
have distinctive leaves. The same plants may have entire leaves as well as variously lobed 
leaves, some of which are "mitten-shaped," 

1. Flowers in a hollow receptacle; filaments straight; leaves entire or lobed, convolute
in bud; stipules connate, enclosing the terminal bud, leaving a ringlike scar . . . .. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. Ficus, p. 498. 

1. Flowers in aments or heads; leaves folded or involute in bud; stipules free, not
leaving a ringlike scar ( 2) 

2 ( 1). Leaves with entire margins; branches spiny; flowers of both sexes in heads or 
clusters; syncarp globose, with a crustaceous rind . , . 2. Macliira, p. 498. 

2. Leaves serrate or dentate, undivided or lobed; branches never spiny; staminate Bowers
in aments; stamens inflexed ( 3) 
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3 ( 2). Syncarp ovoid to cylindric, fleshy, juicy; buds with 3 to 6 scales; leaves alternate 
........•.............•...................... 1. M orus, p. 497. 

3. Syncarp globose, at maturity exserted on fles'hy gynophores; buds with 2 or 3 scales;
leaves sometimes opposite ...................... 3. Broussonetia, p. 498. 

I. MOBUS L. MULBERRY. MORAL 

Deciduous unanned monoecious or dioecious trees or shrubs; bark usually scaly; buds 
with 3 to 6 imbricate scales; leaves undivided or lobed, serrate or dentate, with 3 to 5
nerves at base; stipules lanceolate, deciduous; flowers unisexual, both sexes in stalked 
axillary pendulous aments; calyx 4-parted; stamens 4; filaments inflexed in bud, later 
partly enclosed by the involute sepals; stigmas 2; fruit an ovoid compressed achene, 
covered by the succulent white to black calyx, aggregating into an ovoid to cylindric 
edible syncarp that ressembles a blackberry. 

About 12 species in temperate and subtropical regions of the Northern Hemisphere. 
Trees grown for their edible fruit, their ornamental nature or for their leaves w'hich con
stitute the chief food of the silkworm. 
1. Petioles usually less than 1 cm. long; mature leaf blades 7 cm. or less long, very

scabrous on both surfaces .................. .... 1. M. microphylla.
1. Petioles 1 cm. or more long; mature leaf blades usually more than 8 cm. long, slightly

( if at all) scabrous on only one surface ( 2) 
2 (I). Leaves glabrescent or only slightly pubescent in axils of largest veins on lower 

surface, often variously lobed .................... 2. M. alba.
2. Leaves soft-pubescent on lower surface, usually unlobed ...................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. "!11. rubra.

1. Morw microphylla Buckl. MOUNTAIN MULBERRY, TEXAS MULBERRY. Shrub or small
scrubby tree to 7 m. high, with a trunk 1 5  cm. in diameter; bark light-gray, smooth, 
becoming flssured and scaly; leaves with a petiole to 1 5  mm. long, ovate, 3-7 cm. long, 
often 3- to 5-lobed, rounded to subcordate at base, abruptly pointed at apex, serrate or 
crenate-serrate, scarious above, pubescent or sometimes glabrous beneath; staminate 
catkins 1-2 cm. long; fruit ovoid, purple or blackish when ripe, 1-1.5 cm. long, juicy, 
edible. In canyons, limestone and igneous slopes in the w. two thirds of Tex., Mar.-Apr.; 
from Tex. to Ariz. and s. to Mex. 

2. Morns alba L. WHITE MULBERRY, nussIAN MULBERRY, SILKWORM MULBERRY, MORAL
BLANCO. Small tree to 1 5  m. high with spreading branches to form a round-topped 
crown; branchlets slightly pubescent at first or glabrous; leaves with petioles 1-2.5 cm. 
long, ovate to broadly oval, to 2 dm. long, rounded to cordate at tl1e oblique base, sub
obtuse to short-acuminate at apex, coarsely toothed with obtusish teeth, often variously 
lobed, light-green and usually smooth above, hairy-tufted in axils beneath or nearly 
glabrous; pistillate spikes 5-1 5 mm. long, the staminate spike about twice as long; flowers 
small and greenish; syncarp ovoid to oblong-cylindric, 1-2.5 cm. long, white, pinkish to 
purplish-violet, or reddish, edible, sweet but insipid. M. nigra L. In woodlands and rocky 
areas mostly in cen. and s. Tex., Mar.-Apr.; a nat. of China but naturalized in much of 
N.A. and Eur. 

The leaves of this species are the main food of silkworms. 
3. Morw rubra L. RED MULBERRY, MORAL. Tree to 20 m. high, with a short trunk and

stout spreading branches to form a broad round-topped crown, t'he bark smooth or scaly; 
branchlets pubescent at first; leaves with petioles 2-3 cm. long, broadly ovate to ovate
oblong, entire to variously lobed, dark-green, turning bright-yellow in autumn, to 2 dm. 
long, usually much smaller, truncate to subcordate at base, abruptly long-acwninate at 
apex, rather closely and sharply serrate, scabrous or sometimes nearly smooth above, soft
pubescent beneath; staminate catkins 2-5 cm. long; pistillate catkins 2-2.5 cm. long; 
syncarp 2-3 cm. long, juicy, finally dark-purple, edible. In upland woods and floodplains 
mostly in e. and cen. Tex., Mar.-May; from Ma�s. to Fla., w. to S.D., Neb., Kan. and Tex. 

The Lampasas mulberry, var. tomentosa (Raf.) Bur., has exceptionally large fruits 
and leaves that are glossy above and whitish-tomentose beneath. 
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2. MACLURA Nurr.

A monotypic genus. 
I. Madura pomifera (Raf.) Schneid. Boxs n'ARc, OSAGE ORANGE, NARANJO CHINO,

BOw-wooo. Medium-sized spiny deciduous dioecious tree with an open irregular round
topped crown, to 20 m. high, sometimes forming thickets; bark deeply furrowed, dark 
yellowish-brown; sap milky; branchlets light-green, soon glabrous, with axillary thorns, 
becominiz light-brown the first winter; spines to 25 mm. long, stout; leaves with petioles 
3-5 cm. long, entire, ovate to elliptic-lanceolate, broadly cuneate to subcordate at base, 
acuminate at apex, bright-green and lustrous, turning clear-yellow in fall, to 12 cm. 
long; stipules minute; flowers unisexual, 4-merous; dusters of pedicelled staminate 
flowers 25-35 mm. long; heads of sessile pistillate flowers 2-2.5 cm. across; syncarp 
globose, to 15 cm. in diameter, the mammillate rind wrinkled; seed nearly 1 cm. Jong. 
Toxylon pomiferum Raf. In and on edge of fields, fence rows, ravines and waste places 
generally, most frequent in e. half of Tex., Apr.-May; also Ark. and Okla.; widely cult. as 
a hedge plant and escaping in various places through s. U.S. 

3. BROUSSONETIA VENT.

About 8 species native to eastern Asia and Polynesia. 
I. Broussonetia papyrifcra ( L.) Vent. PAPER l\HJLBERRY. Small deciduous dioecious

tree to 16 m. high, with wide�preading branches to form a broad rounded crown; sap 
milky; bark smooth, tan-gray; branchlets stout, pubescent; leaves with petioles to 1 dm. 
long, alternate or occasionally opposite, ovate to oval, to 2 dm. long, broadly rounded to 
corclate at base, acuminate at apex, coarsely dentate, often deeply and irregularly lobed 
( especially on young plants), scabrous above, grayish and velvety-pubescent beneath; 
stipules ovate-lanceolate, distinct, deciduous; flowers greenish, 4-merous, unisexual; 
staminate cylindric catkins 6-8 cm. long, pendulous; syncarp a dense globose head about 
2 cm. in diameter, orange-color,. the protruding fruits red, showy. Papyrius papyrifera
( L.) 0. Ktze. Often planted for ornamental and sometimes as a street tree; nat. of China 
and Japan, occasionally naturalized from N.Y. to Fla., Tex. and Mo. 

4. FICUS L.

About 800 species in the tropical and subtropical regions of both hemispheres. 
I. Ficus carica L. COMMON FIG, HIGUERA. Usually a spreading deciduous shrub with

long occasionally procumbent branches, rarely a small tree with short stem and wide
spreading branches to form a broad flattened crown, to 10 m. high, usually much smaller; 
branchlets stout, grayish, glabrous; leaves alternate, with petioles 2-5 cm. long, 3- to 5-
lobed, rarely undivided, to 2 dm. long and about as wide, usually cordate at base, 
palmately nerved, the lobes usually obovate and obtuse at the apex and irregularly dentate, 
scabrous above and below with stout stiff hairs; stipules connate, enclosing the terminal 
bud, caducous to leave a ringlike scar; flowers unisexual, borne inside of a hollow 
receptacle with a narrow orifice; staminate -flowers with 2- to 6-parted perianth and 1 or 
2, rarely 3 to 6 stamens; pistillate -flowers usually with more segments; style eccentric, 
short or filiform, with a peltate to filiform stigma; receptacle axillary and solitary pyriform, 
at maturity 5-8 cm. long, greenish or brownish-violet. A nat. of w. Asia; cult. since early 
times for its edible fruit which is of great commercial importance. Many pomological 
varieties are distinguished. Occasionally escaped and established. 

FAM. 55. URTICACEAE Juss. NETTLE FAMILY 

Annual or perennial herbs, sometimes with stinging hairs, frequently succulent and 
with watery sap; leaves simple, alternate or opposite, mostly stipulate; flowers minute, 
greenish, unisexual or rarely perfect, in simple or branched spikes or clusters; calyx 2-
to 5-cleft or of separate sepals; petals none; stamens as many as the calyx lobes or sepals 
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and opposite them, the filaments inflexed; ovary superior, I-celled; style simple, with a 
capitate or filiform stigma; ovule solitary, erect or ascending, orthotropous; fruit an achene, 
often tipped with the persistent style or enclosed by the accrescent calyx. 

About 45 genera and 600 species of wide geographic range, but mostly tropical and 
subtropical. 

1. Leaves alternate { 2)
1. Leaves opposite ( 3)
2 ( 1). Margin of leaves essentially entire ............... 1. Parietaria, p. 499. 
2. Margin of leaves dentate ......................... 2. Boehmeria, p. 500. 
3( 1). Calyx of pistillate flowers tubular or cupuliform, enclosing the achene; plants 

without stinging hairs ............... . , ........ 2. Bochmcria, p. 500. 
3. Calyx of pistillate flowers of 2 to 5 separate or nearly separate sepals ( 4)
4 ( 3). Plants more or less pubescent, beset with stinging bristles; achene enclosed

by the calyx .................................. 3. Urtica, p. 501. 
4. Plants glabrous, smooth and shining, without stinging bristles; achene longer

than the calyx ................................ 4. Pilea, p. 502. 

I. PARIETARIA L. PELLITORY 

Annual or perennial herbs, often flimsy, with simple or diffusely branched and tufted 
stems devoid of stinging hairs; leaves alternate, more or less peti<:,late, exstipulate, usually 
opaquely punctate, entire, prominently 3-nerved; involucres of 2 to 6 free or somewhat 
united bract�; flowers polygamous, in clustered axillary cymes; staminate -flowers with 
a perianth of 4 more or less united sepals and 4 stamens, the ovary rudimentary; pistillate 
-flowers with a perianth similar to that of the staminate flowers, the included free ovary 
with a tufted stigma; achenes nearly ovoid, enclosed in the brownish 4-nerved calyx, with 
a shiny crustaceous pericarp. 

About 30 species, widely distributed. 
1. Mature calyx campanulate, subglobose to subcylindric, mostly 2 mm. or less long,

mostly noticeably exceeded by the involucral bracts; stems simple or sparsely 
branched, finely pubescent ..................... 1. P. pensylva11ica. 

1. Mature calyx cylindric, mostly 2-3 mm. long, about equaling or exceeding the in
volucral bracts; stems much-branched, more or less shaggy-pubescent ( 2) 

2 ( 1). Leaves elliptic to elliptic-lanceolate or linear-lanceolate, the larger blades 3 
times or more as long as wide ................... 2. P. obtusa. 

2. Leaves suborbicular-ovate to rhombic-ovate or sometimes ovate-lanceolate, the larger
blades about twice as long as wide ............... 3. P. fioridana.

1. Parictaria pensylvanica Muhl. HA1'JMERWORT. Slender annual, finely pubescent;
stems weak, ascending or reclining, to 4 dm. long, simple or sparsely branched at base, 
sparsely to densely pubescent with mostly curled or hooked hairs; leaves with slender 
petioles, thin and flimsy, rhombic-lanceolate to elliptic-lanceolate or linear-lanceolate, 
to 7 cm. long, entire, obtuse at the narrowed apex, cuneate at base, minutely scabrous
pubescent; flower clusters sessile, in all but the lowermost leaf axils; bracts of the in
volucre linear, obtuse, 4-5 mm. long, much-exceeding the calyx; calyx lobes acute; achenes 
ovoid, shining, minutely apiculate, 1 mm. long. On shaded banks and about large 
boulders, uncommon in e. and cen. Tex., n. to the High Plains, Mar.-May; from Fla. to 
Tex. and Mex., n. to Ont. and B.C. 

2. Parietaria obtusa Rydb. Slender annuals, more or less shaggy-pubescent; stems
usually much-branched at the base, the branches spreading, to about 4 dm. long; leaves 
with slender petioles, elliptic to linear-lanceolate, obtuse at the often attenuated apex, 
minutely scabrous-pubescent, to about 6 cm. long; bracts of the involucre linear-elliptic 
to narrowly lanceolate, obtuse to acute, 3-4 mm. long, about equal to calyx; calyx lobes 
ovate, obtuse or rarely acutish. P. pensylvanica var. obtusa ( Rydb.) Shinners. In rich 
moist soil, usually in shade of trees, shrubs or boulders, mainly in the Edwards Plateau 
and Trans-Pecos, Mar.-July; from n. Mex. and Tex., n. to Colo., Ut. and s. Mo. 
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3. Parietaria Ooridana Nutt. Slender annual, often densely shaggy-puberulent or
pubescent; stems ascending or spreading, to about 3 dm. long, usually much-branched at 
base; leaves with slender filiform petioles, thin, numerous, usually ovate to subrhombic, 
rarely more than 3 cm. long, usually less than 2 cm. long, obtuse at the apex or sometimes 
short-acuminate but obtuse, entire, rounded to cuneate at base, palmately 3-veined; 
Bower clusters in nearly all the axils; bracts of the involucre linear to linear-lanceolate, 
2-3 mm. long, obtuse to acute; about equal to the calyx; achenes ovoid, shining, with a
Banged stipe, symmetrically apiculate, usually less than 1 mm. long. P. debilis of Am.
auth. In sandy-gravelly soil on brushy slopes, in cedar brakes and palm groves, rarely in
salt marshes, mainly along the coast and w. to the Trans-Pecos, Feb.-June; from Fla. w.
to Calif. and Mex., n. to N .H.

Typical P. fiorldana has small suborbicular-ovate to broadly ovate leaves with the 
three main nerves rising at its truncate to rounded base. Our small-leaved coastal speci
mens referred to this species do not conform entirely since the lateral veins arise somewhat 
above the base of the leaf blade. 

2. BOEHMERIA J ACQ. F AL.SE NETTLE 

Herbs, shrubs or small trees, devoid of stinging hairs, monoecious or dioecious; leaves 
opposite or alternate, stipulate; Bowers clustered, axillary; staminate flowers minute, 
with a 4-parted calyx and 4 stamens; pistillate -flowers with a tubular or urceolate entire 
or 2- to 4-toothed calyx enclosing the ovary; style filiform-subulate, persistent, stigmatic 
and papillose down one side; fruit formed by the dry accrescent calyx that closely invests 
the elliptic achene. 

About 100 species mostly in tropical regions of both hemispheres. 
1. Plant dioecious; leaves alternate; flowers in axillary or lateral compound clusters ...

• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. B. nivea. 
1. Plants monoecious; leaves opposite; flowers in glomerules on branches ( 2)
2( 1 ). Leaf blades thinnish, coarsely serrate; petioles usually about as long as the blades

......................•...................... 2. B. cylindrica var. 
cylindrica. 

2. Leaf blades leathery, finely serrate; petioles much shorter than the blades ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. B. cylindrica var. 

Drumrrwndiana. 

1. Boehmeria nivea ( L.) Gaud. RAMIE. Perennial shrubby plant to 3 m. high; stem
and branches more or less woody; leaf blades broadly ovate, to 3 dm. long, the margins 
dentate, the upper surface rough, the lower surface densely white-pubescent; achene 
about 1 mm. long. Ramium niveum ( L.) Small. In waste places and cult. soils and along 
roadsides in s.e. Tex., summer-fall; from Fla. to Tex., n. to S.C. 

This species that produces the important fiber, ramie, is a nat. of Asia that has become 
introd. and naturalized in s. U.S. 

2. Boehmeria cylindrica (L.) Sw. BoG•HEMP, FALSE NETTLE, DUTION-HEMP. Perennial,
usually dioecious, glabrous to pubescent or even scabrous, erect, to about 12 dm. high, 
the stem simple or rarely branched; leaves mostly long-petioled, opposite or rarely 
alternate, ovate to ovate-lanceolate or oblong-lanceolate, the blade to about 15 cm. long 
and 8 cm. wide, rather thin to leathery, smooth to scabrous, acuminate at apex, rounded 
to somewhat cordate at base, serrate, 3-nerved; stipules distinct; flowers about 2 mm. 
broad, unisexual, the two kinds sometimes intermixed, the small clusters densely aggre
gated in simple and elongated axillary spikes, the staminate spikes interrupted, the pistil
late spike often continuous and frequently leaf-bearing at apex; fruit ovate to suborbicu
lar, compressed, minutely winged, apiculate, hairy, to 1.5 mm. wide. In bogs, marshes, 
swan1ps, seepage areas and in wet soil and water along rivers and streams in sun or 
shade, mostly in e. Tex. but extending w. to Val Verde Co. in w. Edwards Plateau and 
n. to Hemphill Co. in the High Plains, June-Oct.; from Fla. to Tex., n. to Ont. and Que.,
w. to Minn., Neb. and Ill.

Those plants that are usually in more exposed situations than var. cylindrica and have
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narrower, oblong-lanceolate, thicker leaves with petioles mostly 2 cm. or less long and 
harshly scabrous above and pubescent beneath are segregated as var. Drummondiana 
Wedd. (B. scabra Small). The leaves also are commonly recurved to give the plant a 
drooping appearance, and the fruiting spikes are more dense and thicker and the fruits 
larger than in var. cylindrica. 

3. URTICA L. NETTI..E 

Annual or perennial herbs with stinging hairs, dioecious or monoecious; stem simple or 
branched; leaves opposite, petioled, dentate or serrate, stipulate; flowers clustered in 
geminate racemes or heads; staminate calyx deeply 4-parted and with 4 stamens; pistillate 
calyx with unequal sepals, the longer inner ones enclosing the flattened achene; stigma 
essentially sessile, tufted. 

About 50 species of wide distribution, mostly in the North Temperate Zone. 
I. InBorescences distinctly branched ( 2) .
I. Inflorescences simple, unbranched ( 4)
2 ( 1). Plants annual; petioles mostly more than haH as long as the usually ovate-elliptic

blades, usually exceeding the inflorescences; distribution Rio Grande Valley ... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. U. chamaedryoides var. 

Runyonii. 
2. Plants perennial; petioles mostly less than half as long as the elliptic-lanceolate to

narrowly lanceolate blades, mostly shorter than the inflorescences; distribution 
Plains Country and Trans-Pecos region ( 3) 

3 ( 2). Plant usually densely pubescent throughout, without or with few scattered bristles; 
leaves mostly elliptic-lanceolate ................. 1. U. Serra. 

3. Plant very sparsely pubescent to essentially glabrous and more or less bristly through-
out; leaves mostly linear-lanceolate ............... 2. U. gracilis. 

4 ( 1). Plants coarse; inflorescences densely cylindric, mostly 2 cm. or more long; distri
bution in mountains of the Trans-Pecos region ..... 3. U. gracil.enta. 

4. Plants delicate; inflorescences usually capitate or only slightly ellipsoid, usually about
1 cm. long; distribution east of the Trans-Pecos region ( 5)

5 ( 4). Cystoliths on upper leaf surf ace dense and pimply, minute, round, darkish; upper
most leaves not greatly different in size and shape from lower ones, the marginal 
teeth typically triangular with straight margins .... 4. U. urens. 

5. Cystoliths on upper leaf surface irregular and scattered, mostly linear-cylindric,
whitish; uppermost leaves rather abruptly much-reduced from lower ones and nar
rowly lanceolate, the marginal teeth usually ovate-elliptic and with convex margins 
............................................. 5. U. cliamaedryoides var. 

chamaednJoides. 

I. Urtica Serra Bl. Perennial 1-2 m. high, the stem stout, throughout nearly glabrous
or with short-strigose pubescence and with scattered or no bristles; leaves with petioles 
that are about one third the length of the blade, ovate-lanceolate to elliptic-lanceolate, 
rounded to subcordate or cuneate at base, acuminate at apex, coarsely toothed, to 1 dm. 
long, sparsely strigose above but becoming glabrate with age, velvety-pubescent beneath 
with short fine hairs; flower clusters dense, much shorter than the leaves; achenes usually 
much shorter than the inner sepals, dull-olive-brown, sparsely papillate-roughened. 
U. Breweri Wats. Low ground and stream banks in mts. of the Trans-Pecos, July-Oct.;
from w. Tex. to Ut., s. Calif. and adj. Mex.

2. Urtica gracilis Ait. TALL WILD NE'ITLE. Slender perennial, to 1 m. high, mostly
monoecious or very rarely dioecious; stem glabrous or somewhat setulose and sparingly 
pilose; leaves slender-petioled, lanceolate to linear-lanceolate, rounded to cuneate at base, 
glabrous on both surfaces or sparingly pilose beneath; leaves with petioles about one 
third to one fourth as long as blades, those subtending the lowest inflorescences to 15 cm. 
long, very coarsely toothed; stipules thin, narrowly lanceolate to linear, acuminate, 
greenish or stramineous, glabrous to pilose, very much shorter than petioles; in.florescences 
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usually forking, slender, mostly moniliform or interrupted. In thickets, springy places and 
along streams, in rich soil in the Plains Country and Trans-Pecos, June-Aug.; almost 
throughout temp. N.A. 

This plant is closely allied to, if not conspecific with, U. dioica L. of Eurasia. 
3. Urtica gracilenta Greene. Coarse annual, to 15 chn. high; stem stout, simple or

sparingly branched from base or on upper part of stem, nearly glabrous to downy and 
with stinging bristles; petioles of the lower leaves more than half as long as to longer 
than the blades; leaf blades thin, broadly ovate ( at least the lower ones), to 1 dm. long, 
often nearly as wide, cordate to subcuneate at the base; marginal teeth of leaves triangu
lar to broadly triangular-ovate, narrowly obtuse to acuminate, sometimes with minute 
marginal teeth, directed only slightly upward; stipules small, lanceolate; racemes slender, 
cylindric, to 4 cm. long at maturity, unbranched. In moist shaded canyons and on high 
mt. slopes in the Trans-Pecos, July-Oct.; also N.M. and Ariz. 

4. Urtica urens L. BURNING NETILE, DOG NETTLE, ORTIGA. Erect or ascending annual,
to 6 dm. high, with stinging bristles; stem branching from base or occasionally simple; 
leaves with slender petioles about as long as or shorter than the blade or sometimes longer 
than the blade, suborbicular-ovate to ovate-oblong or elliptic, subcordate to cuneate at 
base, rounded to acute at apex, thin, essentially glabrous, to 4 cm. long and 3 cm. wide, 
deeply and sometimes doubly incised-serrate; cystoliths small, round; stipules oblong, 
1-4 mm. long; flower clusters rather dense, mostly much shorter than the petioles; flowers
white or pale-yellow, androgynous, mainly pistillate, both kinds mixed in the same
clusters; fruiting calyx with hispid-ciliate margins; achene 2 mm. long. In sandy or clayey
soils in open woodlands and waste places in the s. third of Tex., Feb.-Aug.; a nat. of
Eur. that is widely distributed over much of N.A.

5. Urtica chamaedryoides Pursh. OnncuJLLA. Slender annual to 7 dm. high, with
spreading stinging bristles; stems erect, branched from base and sometimes with axillary 
branches on mainstems; leaves with petioles slender, about as long as or shorter than the 
blade, broadly ovate to elliptic-lanceolate or ( on upper part of stem) narrowly lanceo
late, obtuse to acute at apex, cordate to truncate or cuneate at base, thin, sometimes 
purplish on lower surface, the margin coarsely serrate, the marginal teeth usually rounded 
and with convex sides, to 6 cm. long and 4 cm. wide, usually much smaller; cystoliths 
mostly linear-cylindric; stipules linear-lanceolate, 1-4 mm. long; Bowers in globular heads 
that are usually supported by short slender peduncles that are much shorter than the 
subtending petioles, 2 to several in each axil. Among boulders in humus of wooded slopes, 
in bottomlands and on shell mounds and rocky slopes mainly in cen. and s. Tex., Feb.-July; 
from Fla. to Tex. and Mex., n. to W.Va., Ky., Mo. and Okla. 

Those plants found in extreme south Texas whose leaves have large, more triangular, 
teeth and whose inflorescences are typically cylindric and often branched, are segregated 
as var. Runyonii Correll. 

This species and the Old World U. ure11s are superficially very similar. However, be
sides the difference in tl1e shape of the cystoliths noted in tl1e key, the upper leaves of 
this species, that are greatly and usually abruptly reduced, are typically narrowly lanceo
late while the gradually and less reduced upper leaves of U. urens are typically elliptic 
to rhombic-elliptic. The teeth of the leaves of this species also tend to be more rounded 
than the more triangular teetl1 of U. urens. Several collections, especially from north
central Texas, show evidence of possible introgression with U. ure11S. 

4. PILEA LINDL. RrCHWEED. CLEARWEED 

About 400 species, mainly in the tropics. 

1. Pilea pumila ( L.) Gray. Low annual to 7 dm. high, usually much smaller, simple to
bushy-branched, the bases of large plants decumbent, essentially glabrous throughout; 
leaves opposite, with petioles about one third as long as to longer than the blade, to 15 
cm. wide, lustrous, translucent, ovate, rounded to cuneate at base, with a conspicuous
linear entire apex, with as many as 17 coarse rounded teeth on each margin, when dried
the surface covered with small whitish lines ( cystoliths), the primary nerves rising from
base and narrowly winged; flowers unisexual, green or whitish, in axillary cymes to 3 cm.
long; staminate -flowers with 3 or 4 sepals and stamens, often mixed with the pistillate
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flowers; calyx of pistilkrte fiowers deeply 3-parted, each of the unequal segments sub
tending a concave scalelike starninodium; ovary free, with a sessile stigma; fruit a com
pressed thin-walled achene that is subtended by the persistent calyx, ovate, pale green, 
smooth and unspotted or with purple markings, 1.3-2 mm. long. Adicea pumila ( L.) 
Raf. In moist or wet rich soils of woods, especially in seepage and along streams, in e. 
Tex., June-Nov.; from e. Can. and N.E., s. to Fla. and Tex., w. to S.D., Ia. and Kan. 

Most of our material is referable to var. Dearnii ( Lunell) Fem. which is more sou them 
in distribution than var. pumila, and has leaves more rounded at the base and with 11 
to 17 teeth on each margin, whereas the largest leaves of var. pumila are mostly cuneate 
at the base and have only 3 to 11 teeth on each margin. 

FAM. 56. VISCACEAE MiQ.43 
MISTLETOE F AMIL y 

Plants shrubby or herbaceous, aerial parasites on other seed plants, pubescent or 
glabrous, monoecious or dioecious; stems evergreen, usually forked, brittle and much
branched, with generally swollen and articulated nodes; leaves opposite, simple, entire, 
evergreen or sometimes reduced to scales; Bowers minute ( about 2 mm. or less long), 
monochlamydeous ( corolla absent), unisexual, solitary or clustered at the nodes or in 
axillary spikes or cymes; perianth segments 2 to 4, valvate; staminate -flowers with stamens 
opposite, adnate or free and equal in number to the tepals, sometimes with a vestigial 
style; pollen spherical; pistillate -flower with a simple style and terminal stigma; ovary 
inferior, I-celled and without ovules, the embryo sac originating from a short placental 
column; fruit baccate, with a viscous layer and persistent tepals. 

A family of about 11 genera and 450 species, found on all continents but with the 
greatest development in tropical and subtropical regions. Two genera occur in the 
contiguous United States. 

1. Plants yellow-green to orange, leafless parasites on pines, usually less than 2 dm.
tall; stems generally angled; anthers 1-celled, with a flattened ringlike pollen 
chamber surrounding a central nonsporogenous connective; pistillate flowers 
usually with 2 perianth segments; fruit greenish or purplish with a distinct trans
verse median line, at maturity pedicellate, reflexed, compressed and explosive ... 
. . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . 1. Arce11thobi11m, p. 503. 

1. Plants green, with or without foliaceous leaves, usually over 2 elm. tall; stems terete;
anthers 2-celled, upright, without an obvious connective; pistillate flowers usually 
with 3 perianth segments; fruit white or pinkish, without a distinct transverse 
median line, at maturity sessile, erect, not compressed or explosive . .. .•....•.. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. Plioradendron, p. 504. 

l. ARCEUTHOBIUM BmB:14 Dw ARF MISTLETOE 

Shrubs or herbs parasitic on coniferous trees, glabrous, angled ( at least when young), 
dioecious; stems variously colored from greenish-yellow to orange, reddish and black, not 
deciduous, without central xylem cylinder; leaves reduced to minute opposed connate 
scales; Bowers decussate on young shoots, 2-3 mm. across; staminate -flowers with perianth 
segments 3- or 4-merous, bearing a sessile 1-cclled circular anther at the base of each 
perianth segment; pistillate -flower manifestly epigynous, with one style; perianth seg
ments persistent, adate to ovary, 2-merous; ovary I-chambered; fruit an ovoid berry, 
I-seeded, mucilaginous and bicolored ( distal and basal portions of different shades),
explosive at  maturity.

A group of approximately 28 species mostly in the western United States and Mexico; 
three species in the Old World. 

43 Heretofore the American mistletoes have been placed in the family Loranthaceae, 
which was subdivided into two subfamilies, the Loranthoideae and Viscoideae. These 
subfamilies have recently been formally raised to family status by Bryan Barlow. The 
family diagnosis and key to genera supplied by Delbert Wiens. 

44 Contributed by F. G. Hawksworth and Delbert Wiens. 
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I. Parasite on Pinus ponderosa; largest shoots over 3 mm. in diameter at base, orangish
. . . . . . . . . . . . . . . . . . . . . . . . . . . ................... 1. A. oaginatum subsp. 

cryptopodum. 
1. Parasite on pinyon pines; largest shoots less than 3 mm. in diameter at base, greenish-

yellow to brownish ............................ 2. A. divaricatum. 

I. Arceuthobium vaginatum (Willd.) J. Presl subsp. cryptopodum (Engelm.) Hawks
worth & Wiens. Bush to 3 din. thick; stems nonglaucous, generally orange; basal inter
nodes 10-15 mm. long, 3-5 mm. thick; staminate Bowers 3- { sometimes 4-) merous, about 
3 mm. across; mature fruits 4-5 mm. long. Incl. f. cryptopodum (Engelm.) Gill, A. f'O
bustum Engelm. Parasitic on Plnus ponckrosa in the Davis and Guadalupe Mts. ( not 
known for the Chisos Mts. although it is common in the nearby Sierra del Carmen in 
Coah. ), May-June; Ut. and n. Colo., s. to Son., Chih. and Coah.; other subsp. occur 
in Mex. 

2. Arceuthobium divaricatum Engelm. Bush to 2 dm. thick; younger shoots glaucous,
older portions nonglaucous; shoots greenish to brown, older portions darker; basal inter
nodes 7-10 mm. long, 2-3 mm. thick; staminate flowers 3- or 4-merous, 2 -3 mm. across; 
mature fruits 3-4 mm. long, A, campylopodum f. divaricatum ( Engelm.) Gill. Parasitic 
on Pinus edulis and P. cembroides in the Davis Mts., Aug.-Sept.; Calif., Ut. and Colo., 
s. to Baja Calif., s. Ariz. and s. N.M.

2. PHORADENDRON NUIT.45 M1s'n..ETOE 

Shrubs parasitic on other woody plants, dioecious ( in Texas species); leaves ( and 
sometimes stems) chlorophyllous, opposite, evergreen, either well-developed or reduced 
to connate scales in some species; flowers unisexual, about 2 mm. across, borne in spike
like or thin-cylindrical axillary inflorescences from a few mm. to a few cm. long, with 
the flowers sunken in the rachis; perianth segments 3- ( rarely 2- or 4-) merous, distinct, 
deltoid, scalelike, persistent, seldom erect and never spreading; staminate 'flower bearing 
a sessile 2-celled anther at base of each perianth segment; pistillate 'flower manifestly 
epigynous, with 1 style, the perianth segments persistent; ovary I-chambered; fruit a 
small drupe (but without an obviously indurated endocarp), I-seeded with a glutinous 
mucilaginous mesocarp, usually whitish. 

A New World genus of wide distribution, but primarily tropical, with about 250 
species. 

I. Pistillate inflorescence usually with 1 segment and 2 flowers; intemodes usually less
than 2 cm. long; leaves either reduced to inconspicuous scales or well-developed, 
usually less than 25 mm. long or 5 mm. broad; parasitic on juniper and cypress ( 2) 

I. Pistillate inflorescences with 2 or more segments and more than 2 flowers per segment;
internodes generally over 2 cm. long; leaves well-developed and broad, usually 
more than 25 mm. long and 10 mm. broad; parasitic on dicotyledons ( 4) 

2(1). Leaves reduced to connate scales about 1 mm. long .... ·:.: ................ .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I. P. 7un1perinum. 

2. Leaves clearly developed and usually more than 5 mm. long ( 3)
3 ( 2). Anthesis from December through February; plants stellate-pubescent ....... . 

. . . • • . . • . • • . • . . . . . • . . . . . • • . . . . . . . . . • . . . . . . . . • 2. P. capitellatum. 
3. Anthesis from June through September; plants glabrous or young tissues only slightly

puberulent ................................... 3. P. Bol'leanum subsp. 
H awksworthii. 

4( I). Anthesis from approximately July through September; fruit pubescent, at least 
with a ring of short hairs below the calyx; plants densely steJlate-pubescent at 
apices ( moderately so on older parts), often appearing frosty; parasitic almost 
exclusively on Quercus ......................... 4. P. villosum subsp. Coryae. 

4. Anthesis from November through March; fruit glabrous; plants glabrous or glabrate,
sometimes parasitic on Quercus but common on Celtis, Fraxinus, Platanus, Populus, 
Prosopis, Salix, Ulmus, etc . ..................... 5. P. tomentosttm. 

•1 Contributed by Delbert Wiens. 
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1. Phoradendron juniperinum Gray. Small bush to 4 dm. thick; stems at maturity

woody at base, glabrous; intemodes 5-12 mm. long; leaves reduced to scales about 1 mm. 
long, often finely ciliate; staminate inflorescence with 1 or 2 segments, the individual 
segments with 5 to 9 flowers; pistillate inflorescence with 1 segment and 2 flowers; fruit 
white to pinkish, 4 mm. thick. On ]uniperus in the Chisos, Davis and Guadalupe Mts. 
( also on Cupressus in the Chisos Mts.) of the Trans-Pecos, July-Sept.; Ore., Ut. and 
Colo., s. to Mex.; another subsp. known from the Pac. Coast. 

2. Phoradendron capitellatum Trel. Bush to 6 drn. thick; stems at maturity becoming
woody at base; internodes 5-15 mm. long, glabrate; leaves oblanceolate-linear, 8-14 mm. 
long, 1-2 mm. broad, acute or obtuse at apex, attenuate or sessile at base, the venation 
inconspicuous; blades densely stellate-pubescent when young to lightly stellate-pubescent 
in age; inflorescence moderately stellate-pubescent; staminate inflorescences with 1 to 3 
segments, individual segments with 6 to 15 Bowers; pistillate inflorescences with 1 or 2 
segments, individual segments with 2 or 3 Bowers; fruit pinkish-white, about 3 mm. 
thick. P. Bolleanum var. capitellatum (Trel.) Kearn. & Peeb. On Juniperus, reported 
from "w. Texas," Dec.-Feb.; s. N.M., w. Tex., Chih. and Son. 

3. Phoradendron Bolleanum (Seem.) Eichler subsp. Hawkswortbii Wiens. Bush to
about 25 cm. thick; stem bases becoming woody at maturity, glabrous or slightly puberu
lent on younger portions; internodes 6-12 mm. long; leaves oblanceolate-linear, subsessile, 
6-25 mm. long, 1.5-3 mm. broad, obtuse to rounded at apex, often subterete, the venation
inconspicuous; staminate inflorescence with 1 segment and 3 to 6 Bowers; pistillate
inflorescence with 1 segment and 2 flowers; fruit white to pinkish, 4 mm. thick, glabrous.
In mts. of the Trans-Pecos, on ]uniperus, July-Sept.; other subspecies occur in the mts.
of w. U.S., and n. Mex.

Subsp. deruum ( Trel.) Wiens is not presently known from Texas, but it occurs in the 
adjoining Sierra del Carmen in Coahuila; it is distinguishable from subsp. Hawksworthii 
by its wider (usually over 2 mm.), more flattened leaves, and increased number of 
flowers ( 6 or more) per segment on the staminate inflorescence. 

4. Phoradendron villosum (Nutt.) Nutt. subsp. Coryae (Trel.) Wiens. Bush to about
1 m. thick, most parts densely whitish-stellate-pubescent at apices, moderately so on 
older parts; stems at maturity becoming generally woody; intemodes 15-38 mm. long; 
leaves obovate-elliptic to orbicular, 13-27 mm. long, 1-2 cm. broad, rounded to acute at 
apex, subtruncate to acute at base, the veins usually inconspicuous or occasionally evident 
on lower surface; inflorescences densely stellate; staminate inflorescences with 2 to 5 
segments, individual segments with 14 to 45 flowers; pistillate inflorescences with 2 or 3 
segments, individual segments with 6 to 12 flowers. P. Coryae Trel., P. Havardianum
Trel. On Quercus species in the Chisos, Davis and Guadalupe Mts. of the Trans-Pecos, 
July-Sept.; Ariz., Chih., Coah., N.M. and Tex.; other subsp. occur in w. U.S. and Mex. 

5. Phoradendron tomentosum (DC.) Gray. INJERTO. Bush to 1 m. or more thick,
most parts glabrate, the younger parts often densely short-stellate-pubescent; intemodes 
8-59 mm. long; leaves elliptical-obovate to orbicular, 16-48 mm. long, 9-29 mm. broad,
obtuse-rounded at apex, rounded to attenuate at base, the veins evident to obscure;
petioles 2-4 mm. long or obsolescent, often more densely pubescent than the blade;
staminate inflorescence with 2 to 7 segments, individual segments with 15 to 60 flowers;
pistillate inflorescence with 2 to 6 segments, individual segments with 6 to 20 flowers;
fruit white, 4-6 mm. thick, essentially glabrous. Our most abundant mistletoe, found on a
variety of woody plants but usually on Celtis, Fraxinus, Platanus, Populus, Prosopis,
Qt1ercus and Salix. Widely distributed in the state and represented with us by 2 subsp.
as follows:

Subsp. tomentosum: Plant moderately to densely short-pubescent, especially on the 
younger parts, becoming moderately to lightly so on older parts; intemodes 8-39 mm. 
long; leaves obovate-elliptic, 16-40 mm. long, 9-22 mm. broad; inflorescences moderately 
to densely pubescent; staminate inflorescences with 2 to 6 segments, individual segments 
with 15 to 42 flowers; pistillate inflorescence with 2 to 6 segments, individual segments 
with 6 to 11 flowers. P. -/lavescens of auth., P. serotinum var. pubescens ( Engelm.) 
M. C. Johnst. Trans-Pecos, Edwards Plateau, Rio Grande Plains and Plains Country, late
Nov.-Mar.; from Tex. n. to Okla., s.e. Kan., e. Ark. and La., s. to Coah., N.L., Dgo. and
Tam.; plants becoming glabrate in e. Tex. and perhaps conspeci6c with P. serotinum
(Raf.) M. C. Johnst. which occurs farther east.
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Subsp. macrophyllum ( Engelm.) Wiens. Plants glabrous ( in Tex.) or glabrate; inter
nodes 22-59 mm. long; leaves obovate, to elliptic-orbicular, 23-48 mm. long, 15-29 mm. 
broad; inflorescences subglabrous to moderately short-pubescent; staminate inflorescence 
with 2 to 7 segments, individual segments with 15 to 60 flowers; pistillate inflorescence 
with 2 to 5 segments, individual segments with 6 to 20 flowers. Primarily on Populus, 
along the Rio Grande from El Paso to vicinity of Presidio, Dec.-Mar.; Calif., Baja Calif., 
Ariz., N.M., Tex., Coah., Chih. and Son. 

FAM. 57. SANTALACEAE R. Bn. SANDALWOOD FAMILY 

Trees, shrubs, herbs and subherbs ( in ours) with simple exstipulate leaves and regular 
flowers commonly in racemes, panicles or corymbose clusters, sometimes parasitic; perianth 
4- to 5-cleft, valvate in bud, its tube coherent with the I-celled inferior ovary; stamens
borne on a fleshy disk in the perianth tube; pistil one; ovules 2 to 4, suspended from the
apex: of a stalklike free central placenta that rises from the base of the cell; fruit an
indehiscent I-seeded outlet that is crowned by the persistent perianth lobes.

Several hundred species in about 30 genera in Eurasia and North America. 

I. COMANDRA Nvrr. BASTARD ToAD-FLAX 

Characters of the family. Plant a root-parasite; leaves alternate; flowers perfect. 
About 5 species in North America and Europe. 
1. Comandra pallida A. DC. Plant herbaceous but perennial, to 3 dm. tall; stems aris

ing at intervals from a slender underground stoloniferous rootstock, simple or frequently 
with widespreading branches, leafy throughout; leaves linear to linear-lanceolate, entire, 
acute, firm, usually glaucous, to about 2 cm. long and 3 mm. wide; flowers white and 
pink, in coryrnbose clusters; perianth segments petaloid, elliptic-lanceolate, marginally 
ciliolate, 3-4 mm. long, with a tuft of long erect hairs arising below the middle on the 
inner surface; fruit ovoid to subglobose, about 8 mm. long, green becoming yellowish. 
On dry breaks and hills, deep sandy soil, rocky grassy slopes and plains, frequent in the 
Plains Country, rare e. to Cooke Co. in n.-cen. Tex., Apr.-June; from Man. to B.C., s. 
to Minn., Tex., N.M. and Ariz. 

This species is known to parasitize a number of species in many different plant families. 

FAM. 58. ARISTOLOCHIACEAE Juss.�0 

BmTHWORT FAMILY 

Twining shrubby vines or low herbs; leaves essentially sessile to petioled, exstipulate, 
mostly cordate at base and entire; flowers perfect, 3-merous, regular or irregular ( in 
ours); calyx conspicuous, usually bizarre in shape and lurid in color, valvate in bud and 
coherent ( at least at base) to the 6-celled ovary; corolla absent or vestigial; stamens 
6 in ours, more or less united with the style; anthers adnate, extrorse; fruit a capsule or 
berry, many-seeded; seeds anatropous. 

About 400 species in 7 genera, mostly tropical. 

1. ARISTOLOCIDA L. BmTHWORT. TACOPATE 

Perennial herbs or vines; leaves alternate, sessile or petiolate, palmately veined; flowers 
perfect, irregular, solitary or fascicled in the axils of the leaves, the perianth 3-merous; 
calyx tubular, corollalike, S-shaped or U-shaped, more or less 3-lobed at summit or 
straight and with a single unilateral terminal lobe, with or without a utriculus on the 
convex side of the unpaired limb segment; stamens 6j anthers sessile and adnate to the 

•• Adapted partly from Howard W. Pfeifer in Ann. Missouri Bot. Gard. 53: 115-196.
1966. 
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3. to 6-lobed style; ovary wholly adnate or partially inferior; style short and stout; fruit
a septicidal 6-lobed or 6-angled capsule that opens from the base or from the apex;
seeds numerous, horizontal, flat or concave-inflated.

About 350 species of wide distribution. Some species are highly ornamental. Some 
recent authors have, with apparent good reason, followed Rafinesque in segregating the 
species in our region into three genera. We have maintained the traditional treabnent. 

1. Erect herbs; flowers borne at the base of the stem in the lowermost leaf axils; capsule
always open from the top with the valves spreading ( 2) 

1. Twining vines or viney plants with weak spreading or trailing stems; flowers borne in
the leaf axils on the upper part of the stem; capsule opening from the bottom or 
irregularly ( 4) 

2( 1 ). Leaves essentially sessile and clasping, firm and thickish, prominently reticulate-
veined beneath; plant manifestly pubescent with stiff spreading hairs ........ . 
• • • • • • • • • • • • • • • • • • . • • • • . . . • . • • • • • • • • . • • • • • • • • 1. A. reticulata.

2. Leaves petioled, thin and herbaceous, not prominently reticulate-veined; plant
sparingly pubescent with soft hairs ( 3) 

3(2). Leaves ovate to ovate-oblong, not conspicuously hastate, typically 30 mm. wide 
or more; capsule usually about 10 mm. long ...... 2. A. Serpentaria. 

3. Leaves narrowly triangular to lanceolate, conspicuously hastate, typically 25 mm.
wide or less; capsule mostly 6 mm. long or less .... 2. A. Serpentaria var. 

hastata. 

4( 1 ). Coarse high-climbing twining vine; leaves broadly rounded, mostly more than l 
dm. wide; plants in eastern third of Texas ......... 3. A. tomentosa.

4. Small spreading plants with slender nontwining stems; leaves not as above, less
than 1 dm. wide; plants in western two thirds of Texas ( 5) 

5( 4). Leaves linear to narrowly lanceolate, tapering at base; plants of sandy soils in 
south Texas .................................. 4. A. longif/ora. 

5. Leaves typically triangular-ovate, with a broad sinus and somewhat auriculate at base
(6) 

6( 5). Leaves thin, more than 4 cm. long, essentially glabrous; on alluvial soils of the 
Rio Grande Valley ............................ 5. A. Marshii.

6. Leaves thickish, rarely to 4 cm. long, mostly pubescent; in rocky areas in the Edwards
Plateau and Trans-Pecos regions ( 7) 

7 ( 6). Limb of calyx broadly elliptic to suborbicular; plants villous to villous-hispidulous 
.•........................................... 6. A. Coryi. 

7. Limb of calyx lanceolate to linear-lanceolate and attentuate; plants usually somewhat
velvety and tawny ( 8) 

8(7). Calyx 6-7 cm. long ........................... 7. A. Wrightii. 
8. Calyx 3.5-4 cm. long ............................. 7. A. Wrightii var. texana. 

I. Aristolochia reticulata Nutt. TEXAS DUTCHM:AN's-PIPE. Perennial from a !>lender
fibrous-rooted rootstock, to 4 dm. high; stems usually several, erect or decumbent, 
angled, simple or branched below, zigzag, hirsute; leaves few, bright-green, nearly 
sessile and clasping, oblong to oval or broadly ovate, firm, obtuse to subacute at apex, 
to 12 cm. long and 65 mm. wide, often undulate, prominently reticulate-veined beneath, 
more or less pubescent along the veins on both sides; inflorescence a several-flowered 
bracted raceme that arises from the lowest nodes of the stem, often covered by fallen 
leaves; bracts ovate to suborbicular; perianth dark-brown, pubescent, 8-10 mm. long; 
anthers shorter than the broad trilabiate style; capsule reddish-brown, prominently 
6-angled, subglobose, to about 15 mm. in diameter; seeds deeply concave, adorned with
minute grayish irregularly shaped tubercles on the rounded face, ovate-cordate in outline,
about 5 mm. long. In humus of pine-hardwood forests, pine-savannahs and rocky wood•
lands in e. Tex., May-July; also w. La. and s.w. Ark.

This species would be placed in the segregate genus Endodeca along with A. Serpen• 
taria if this genus were divided. The basal inflorescences, peculiar seeds and habit of the 
plant are the obvious common characteristics of these two species. 
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2. Aristolochia Serpentaria L. VmGINIA DUTCHMAN's PIPE, Vmc1NIA SNAKE-ROOT. Plant
a herbaceous perennial, to 6 dm. tall, thinly pubescent; stems erect, slender, from a 
knotty rhizome; leaves slender-petioled, thinnish, ovate to ovate-oblong or narrowly 
lanceolate, cordate to hastate or sagittate at the base, acuminate at apex, to 15 cm. long 
and 8 cm. wide, reduced to scales below; flowers solitary on short slender scaly peduncles 
that arise from the lowest nodes of the stem and are to 8 cm. long; perianth strongly 
curved, 1-2 cm. long, pubescent, deep-purple to brownish; limb broad, Haring, madder
purple, obtusely 3-lobed; capsule ellipsoid to subglobose, to 13 mm. in diameter; seeds 
obovoid, 4-5 mm. long. adorned with minute scattered papillae on the face. Endodeca
Serpentaria ( L.) Kl. In moist or dry upland woods, about ledges and on wooded rocky 
slopes on the Edwards Plateau and in e. Tex., Apr.-June; from Tex. to Fla., n. to Mo., 
Ill., s. N.Y. and Conn. 

Plants with extremely narrow sagittate leaves, especially common in the south, are 
usually segregated as var. bastata (Nutt.) Duchartre ( A. hastata Nutt.) 

3. Aristolochia tomentosa Sims. WooLLY DUTCHMAN'S PIPE, PIPE-VINE. A high-climbing
woody twining vine, to 25 m. long or more, more or less densely white-pubescent 
throughout ( especially when young); leaves petioled, ovate to broadly orbicular-reniform, 
cordate at base, broadly rounded at apex, densely tomentose beneath, to 2 dm. long and 
wide; peduncles axillary, solitary or paired, downy, bractless; perianth about 4 cm. long, 
densely tomentose, with an oblique dark-purple orifice and a rugose reflexed yellowish 
or greenish-yellow 3-lobed limb; capsules cylindric, to about 8 cm. long and 3 cm. in 
diameter; seeds triangular, flat, grayish, about I cm. long. Isotrema tomentosa (Sims) 
H. Huber. In shaded areas along streams, in bottomland forests along rivers and in post
oak woods in n.-cen. and e.-cen. Tex., Mar.-May; from Fla. to Tex., n. to Okla., Mo.,
Ill. and N.C.

4. Aristolochia longiflora Engelm. & Gray. SWAN-FLOWER. Plant a low perennial,
ascending to spreading or often entirely prostrate, to about 25 cm. across, from a long 
aromatic rootstock; stems elongated, slender, with short intemodes, somewhat pubescent; 
leaves short-petioled, mostly linear-elongated to setaceous, often with a few oblong
lanceolate, all with base and apex acute, to 13 cm. long and 15 mm. wide, scarcely 
pubescent above, glabrate below; perianth with a short tomentose peduncle, elongated, 
to about 1 dm. long and 1 cm. wide; tube more or less arcuate, mauve, to about 3 cm. 
long, the orifice grayish; limb linear to narrowly lanceolate, obtuse to acute at the narrow 
apex, to about 7 cm. long, purplish-brown; capsule obovoid-subquadrate, glabrous, about 
2 cm. long; seeds dark brown, triangular, about 5 mm. long. In hard packed sandy silt 
and in sandy loam in open grassy areas or in shade in s. Tex., Mar.-Nov.; also in adj. Mex. 

5. Aristolochia Marshii Standl. Herbaceous twining vine; stem slender, simple or
branched, sparsely pilose with short lax hairs, the intemodes elongated; leaves thin
herbaceous, with a slender petiole 1-3.5 cm. long, triangular-ovate and entire to deeply 
3-lobed almost to the base, to 9 cm. long and 75 mm. wide, deeply cordate at the base,
the sinus wide open, green above with sparse short hairs, somewhat paler beneath, slightly
pilose on the nerves and between the nerves puberulent to glabrous, 5-nerved at the
base, the terminal lobe narrowly oblong and gradually attenuated from the base to the
apex, the much smaller semiovate lateral lobes obtuse; flowers axillary, solitary, the
hirsute peduncle 5-10 mm. long; bracts linear-lanceolate to lanceolate, acute, about 1 cm.
long; perianth reddish-purple, about 35 mm. long, shortly hirsute; utricle obovoid, 6-8

mm. long; tube nearly upright, 5-10 mm. long; limb 2-3 cm. long, triangular-lanceolate,
more or less auriculate at base, narrowly attenuated to the obtuse apex, to about 1 cm.
wide at base, the margins incurved. In alluvial soil in the Rio Grande Valley, spring
summer; also Coah.

6. Aristolochia Coryi I. M. Johnst. Prostrate perennial herb that arises from a deep
fusiform succulent root; stems many, slender, often with elongated branches towards the 
base, to 4 dm. long and 1.5 mm. thick, sparsely hispidulous-villous; leaves green, with 
petioles to 25 mm. long, triangular to triangular-ovate in outline, obtuse to acute at apex, 
conspicuously auriculate as to be 3-lobed, to 5 cm. long and 4 cm. wide, usually much 
smaller, with ciliolate margins, more or less sparsely and inconspicuously villous to 
villous-hispidulous, the large rounded divergent auricles separated by a broad sinus and 
to 15 mm. long and 1 cm. wide; flowers solitary in leaf axils, on peduncles to 8 cm. 
long, subtended by a foliaceous ovate bract; perianth 2-3.5 cm. long, brownish or 



Aristolochiaceae (Birthwort Family)-Rafflesiaceae (Raf/lesia Family) 509 

brownish-purple marked with yellow, more or less minutely villous; utricle to 7.5 mm. 
long and 6 mm. wide, somewhat asymmetrical, glabrous within; tube lightly falcate
arcuate, to 15 mm. long and 3 mm. wide, bearing hairs within above the middle; limb 
to 18 mm. long and 1 cm. wide, broadly and obliquely elliptic to suborbicular; capsule 
shortly stipitate, angular, elliptic to obovoid or depressed-globose, to 2 cm. long and 
15 mm. wide; seeds blackish-brown, flat and triangular, about 6 mm. wide. A. brevipes 
and its var. qcuminata of auth. In crevices of ledges and cliffs, on rim rock and rocky 
slopes in the Edwards Plateau and s. Trans-Pecos, Apr.-Sept.; also n. Mex. 

The broadly elliptic to suborbicular limb of the tube readily distinguishes this species 
from the vegetatively similar A. Wrightii. 

1. Aristolochia Wrightii Seem. Prostrate perennial herb that is very similar in appear
ance and habit to A. Coryi, the entire plant usually somewhat velvety and tawny; leaves 
broadly ovate-triangular to subreniform in outline, with broad rounded auricles and an 
obtuse to acute apex, to about 4 cm. long and wide; perianth 3.5-7 cm. long; utricle to 
about 6 mm. long and 3 mm. wide; tube almost straight to only slightly curved, to about 
12 mm. long and 3 mm. wide; limb to 45 mm. long and 1 cm. wide across the auriculate 
base, lanceolate to linear-lanceolate and often attenuate to a pointed apex; capsule 
shortly stipitate, angular, subglobose-quadrate, 10-15 mm. long and wide; seeds blackish, 
triangular, lightly emarginate at apex, Hat, about 5 mm. wide. A. brevipes var. Wrightii 
( Seem.) Duchartre. On walls of canyons, among boulders and on rocky hills in the mts. 
of the Trans-Pecos, Mar.-June; also n. Mex. 

Those plants, more frequent with us, whose perianths are 3.5-4 (not 6-7) cm. long, 
are segregated as var. texana I. M. Johnst. 

Aristolochia Watsonii Woot. & Standl., of New Mexico and Arizona, has been reported 
from west Texas but we have seen no material from the state. It is similar in habit to 
A. Cory! and A. Wrightii but its subtomentose leaves are much narrower and more
elongated than in those species, being to 85 mm. long, and the basal lobes are very
much narrower and more elongated.

FAM. 59. RAFFLESIACEAE DUM. RAFFLESIA F AMIL y 

Fleshy parasitic plants on the roots, stems or branches of various trees and shrubs; 
leaves scalelike, inconspicuous, only a few of them subtending the flower outside tissue 
of host plant; flowers minute ( in ours) to very large, solitary or rarely spicate, rarely 
perfect, usually unisexual by abortion; calyx somewhat epigynous with 4 to 10 imbricate 
or less commonly valvate segments, similar to subtending scales ( in ours); anthers 
sessile, arranged in I to 3 series around a fleshy central column, the latter expanded at 
apex into a fleshy disk; pistillate flowers with a ring-shaped stigma around the margin 
of a fleshy disk surmounting the column; ovary inferior, I-celled, with several placentae 
extending inward almost to center; ovules numerous, with a single integument; seeds 
minute, numerous. 

About 50 species in 8 genera, primarily in the tropics. It is of interest that the family 
to which our tiny plant belongs includes a plant that has the largest of all known flowers, 
Raf!lesia Arnoldii R. Br., a native of Malaysia. 

1. PILOSTYLES GUILL.

Characters of the family. About 20 species, mostly in the American tropics, but also 
in Africa, Persia and Australia. 

I. Pilostyles Thurberi Gray. Vegetative part of plant entirely imbedded in the stems
and branches of host plant, only the small brownish flowers with their subtending scales 
exserted from the bark of the host plant; floral bracts 4 to 7, broadly ovate to suborbicular, 
1-1.5 mm. long, fleshy at the broad base, gradually thinner toward apex, irregularly
erosulate along the margins; flowers solitary on fleshy peduncles to 1.5 mm. long, uni
sexual, with 4 or 5 distinct obovate yellowish perianth segments about 1.5 mm. long
that are similar to the subtending bracts, with a thick central column expanded at apex
into a fleshy disk ( about 1 mm. in diameter) that bear under its margin the anthers in
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staminate flowers and the ring-shaped stigma in pistillate flowers; ovary inferior; capsule 
many-seeded. P. Covillei Rose. Parasitic on Dalea formosa and D. frutescens in our area, 
mostly in w.-cen. and n.w. Tex., May-July; from Tex. to Calif. and n. Mex. 

FAM. 60. POLYGONACEAE Juss. KNOTWEED F AMIL y 

Caulescent or rarely acaulescent herbs or herbaceous vines; leaves alternate or rarely 
opposite or whorled, the blades entire or rarely lobed or toothed; petioles usually present; 
stipules ( ocreae) present, usually sheathing the nodes, variously long-sheathing or short
sheathing or sometimes deeply or shallowly lobed and sometimes fringed, rarely seemingly 
ab-ent ( Eriogonum; Brunnichia); flowers small, hypogynous, perfect or unisexual, usually 
in racemes or in involucrate clusters, sometimes solitary at the nodes; calyx of 2 to 6 
usually nearly entirely separate sepals, sometimes developing keels or wings, often corol
loid and whitish or pinkish; corolla absent; stamens 2 to 9, the filaments often dilated 
basally; anthers 2-celled, each cell with a longitudinal slit; ovary I-celled, usually 
trigonous ( 3-carpellate) or less commonly lenticular ( when one of the carpels is sup
pressed); styles 3 or 2, usually not much united; ovule solitary, orthotropous; endosperm 
horny or mealy, usually copious; fruit a trigonous or lenticular achene, usually falling 
still covered by the remains of the calyx and androecium. 

A widely di$tributed family of about 35 conservative genera or upwards of 45 narrowly 
drawn ones. Some of the species are good honey plants. The Buckwheat, Fagopyrum 
sagittatum Gilib., is a member of this family; it does not do well in cultivation so far 
south as Texas, but has been grown in experimental plots. 

I. Vines with tendrils; endosperm ruminate ( 2)
1. Herbs or if vines then tendrils absent; endosperm not ruminate ( 3)

2 ( I). Flowers rose-color or white .................... 6. Antigonon, p. 526. 
2. Flowers greenish or yellowish ..................... 7. Brunnichia, p. 527. 

3 ( I). Flower or flower clusters in involucres of whorled partially united bracts; stamens 
9; ocreae absent .............................. 1. Eriogonum, p. 510. 

3. Flowers not so borne, the bracteal leaves when present always solitary; stamens 4 to
8; ocreae present though in some species reduced ( 4) 

4 ( 3). Sepals of widely disparate size, the outer ones not enlarged, the 3 inner ones 
erect and greatly enlarged in fruit; stigmas peltate, tufted ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. Rumex, p. 516. 

4. Sepals not greatly disparate in size at fruiting time; stigmas not tufted ( 5)

5( 4). Branches appearing to emerge from internodes due to a brief coalescence of the
lower parts of the branch and the stem internode; plants heathlike with very 
short internodes and minute !eaves ............... 3. Polygonella, p. 519. 

5. Branches emerging directly from nodes ( 6)

6( 5). Flowers not in terminal spikclike or racemelike inflorescences or if so then a
joint ( zone of abscission) present between blade and petiole or else the plants 
vinelike ..................................... .4. Polygonum, p. 519. 

6. Flowers in tern1inal spikelike or narrowly racemelike inflorescences; blades never
jointed to petioles; styles never indurate and persistent or if so less than 0.5 mm. 
long; plants often aquatic or semiaquatic, never vinelike .................... . 
. . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. Persicaria, p. 523. 

I. ERIOGONUM Mrcm:.47 WILD BUCKWHEAT 

Annual, biennial or perennial herbs, subshrubs or shrubs, with basal or cauline alternate 
exstipulate entire leaves; inflorescences simple to compound, umbeilate, cymose or 
racemose, subtended by scalelike or foliaceous whorled bracts; perianth white, red, 
purple or yellow, glabrous to glandular or pubescent, 6-merous in two whorls of threes, 
stipitate or not stipitate on pedicels that exsert the flowers from the sessile or peduncled 

'
1 Contributed by James L. Reveal. 
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turbinate to campanulate 4- to usually 5- or IO-lobed or -toothed involucres; stamens 9, 
the filaments usually pilose at the base; achenes glabrous or tomentose, winged in some, 
3-angled; embryos straight or curved in mealy endosperm.

About 225 species, mainly in western North America.

1. Plants perennial ( Doubtful cases should be keyed under both alternatives) ( 2)
1. Plants annual or biennial ( 16)

2(1). Perianth stipitate (3)
2. Perianth not stipitate ( 5)

3(2). Plants tall and erect, leafy; perianth and achenes densely white- to silvery-
tomentose; throughout much of Texas ............ 6. E. longifolium. 

3. Plants low and spreading; bracts foliaceous; perianth sparsely pubescent; achenes
glabrous or only sparsely pubescent ( 4) 

4( 3). Perianth cream-color to greenish-white, often becoming pinkish-orange in fruit; 
north and west Texas .......................... 7. E. ]amesii. 

4. Perianth bright-yellow or greenish-yellow; Texas Panhandle .................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. E. Correllii. 

5 ( 2). Perianth glabrous externally ( 6) 
5. Perianth not glabrous externally ( 11)

6(5). Tall erect herbs; achenes not winged, 4-9 mm. long (7)
6. Low spreading subs'hrubs; achenes not winged, less than 4 mm. long ( 8)

7 ( 6). Plants from deep taproots, the roots often chambered; leaves glabrous except for
the midveins and margins; achenes winged the entire length, 5-9 mm. long; north 
and west Texas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I. E. alat11m. 

7. Plants from branching woody spreading caudices; leaves strigose on both surfaces;
achenes winged at the apices, 4-6 mm. long; central Texas .................. . 
. . . . . . • . . . . . . • . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . 2. E. Nealleyi. 

8 ( 6). Calyx segments similar ( 9) 
8. Calyx segments dissimilar ( IO)

9(8). Leaves 5-20 mm. wide, subglabrous to glabrous above; inflorescences cymose;
northwest Texas .............................. II. E. Fendlerianum. 

9. Leaves 1-3 mm. wide, densely tomentose above and below; inflorescences racemose;
west Texas ................................... 12. E. Wrightii. 

10(8). Leaves oblanceolate, finely silky-pubescent; involucres deeply 6-lobed; rare, west 
Texas ....................................... 13. E. suf]ruticosum. 

IO. Leaves elliptic to deltoid or orbicular, densely tomentose; involucres shallowly 5-
lobed; common, west and central Texas .......... 17. E. tenellum. 

11(5). Plants glandular with hirsute hairs; perianth strigose; rare, south Texas 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. E. Gregg ii. 

11. Plants not glandular or with hirsute hairs ( 12)

12( 11 ). Perianth sparsely white-pilose externally ( 13)
12. Perianth densely white- or silvery-pubescent externally ( 15)

13( 12). Stems glabrous; perianth white, sparsely pubescent externally; central Texas
• . . . . . . . . • . . • • . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 2. E. Nealleyi. 

13. Stems strigose or woolly; perianth yellow or maroon, usually conspicuously pubescent
(14) 

14( 13). Perianth yellow; west Texas ................... 3. E. hieracifolium. 
14. Perianth maroon to reddish-purple; Chisos Mts., west Texas ................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. E. hemipterum. 
15( 12). Stems tomentose; involucres 3-4 mm. long; inflorescences sparsely branched; 

north Texas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. E. lachnogynum. 
15. Stems glabrous; involucres 1.5-2.5 mm. long; inflorescences of several branches; west

Texas ....................................... IO. E. Havardii. 



512 Polygonaceae (Knctweed Family) 

16( 1). Stems leaBess, glabrous; outer calyx segments fap-shaped; mainly west Texas .... 
. . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19. E. rotundifolium. 

16. Stems leafy, tomentose or nearly so ( 17)
17( 16). Perianth white-pubescent internally; plants to 10 dm. high or more ( 18)
17. Perianth glabrous internally; plants mostly less than 5 dm. high; west Texas ( 19)
18( 17). Outer calyx segments obovate; involucres 2. 5-4 mm. long, densely tomentose;

throughout most Texas except for the coastal region ....................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14. E. annuum. 

18. Outer calyx segments oblong-cordate; involucres 2-2.5 mm. long, glabrous to sparsely
tomentose; mainly central and east Texas ........• 15. E. multiflorum. 

19(17}. Involucres sessile and closely appressed to the stems, the lobes erect; outer 
calyx segments fan-shaped ..................... 16. E. polycladon. 

19. Involucres often peduncled, the lobes long and reflexed at maturity; outer calyx
segments orbicular-cordate ....•..............•. 18. E. Abertianum. 

I. Eriogonum alatum Torr. Short-lived monocarpic perennial herb from stout cham
bered taproots, strigose, sparsely so to glabrous above, 5-20 dm. high; leaves basal and 
cauline; basal leaves linear-lanceolate to lanceolate or oblanceolate, 5-15 cm. long, 3-15 
mm. wide, glabrous except for the strigose margins and midveins, the petioles often
winged or margined and 2- 5 cm. long, the rosettes persistent for 2 to 5 years; cauline
leaves 1-6 cm. long, becoming reduced above; stems erect, 3-10 elm. high; inflorescences
paniculate cymes 2-10 dm. ]ong; involucres campanulate, strigose, 2-4 mm. long and wide;
perianth yellowish, 1.5-2.5 mm. long in anthesis; calyx segments lanceolate, becoming
3- 6 mm. long in fruit and often reddish; achenes reddish-brown, 5-9 mm. long, 3-winged
the entire length, exserted. E. triste Wats. On open grasslands in the low rnts. of w. Tex.,
June-Sept.; n.e. Mex. to n.w. Neb., w. to Ariz. and Ut.

Var. glabriusculum Torr. Erect plants 1-2 m. high; inflorescences and involucres 
glabrous or nearly so, 2- 6. 5 dm. long. On open grasslands in the Panhandle of n. Tex., 
May-Nov.; n. Tex. and cen. Okla. 

2. Eriogonum Nealleyi Coult. Erect perennial herb, 5-12 dm. high, from branched
woody spreading caudices, glabrous nearly throughout; leaves basal and cauline; basal 
leaves oblanceolate to spatulate, strigose on both surfaces, to 8 cm. long, 5-15 mm. wide, 
the petioles slightly winged and 1-2.5 cm. long; cauline leaves few or absent and highly 
reduced, oblanceolate, to 4 cm. long, 3- 8 mm. wide; inflorescences open paniculated 
cymes; peduncles 1- 8 cm. long, erect or ascending; involucres broadly turbinate to 
campanulate, 2-3 mm. long, 2-4 mm. wide; perianth white, 1.5-2 mm. long in anthesis, 
glabrous or sparsely strigose externally; calyx segments elliptic to oblong, becoming 2.5-3 
mm. long in fruit and pink or reddish; achenes reddish-brown, 4-6 mm. long, winged at
the apices, exserted. Infrequent and locally common on rocky or gravelly soils in open
grasslands of cen. Tex., Aug.-Sept.; endemic.

3. Eriogooum ltleracifolium Benth. Tall erect perennial herb to 7 dm. high, from
branched woody caudices, strigose or woolly nearly throughout; leaves basal and cauline; 
basal leaves oblanceolate to spatulate, 3-15 cm. long, 5-20 mm. wide, sparsely to densely 
strigose, the petioles 5- 50 mm. long; cauline leaves few, 1- 7 cm. long, 3-10 mm. wide; 
inflorescences open paniculated cymes; peduncles 5-30 mm. long, slender, erect; involucres 
campanulate, 2.5-4 mm. long, 2. 5- 5 mm. wide; perianth yellow, 1.5-2.5 mm. long in 
anthesis, white-pilose externally; calyx segments narrowly ovate, becoming 3- 5 mm. long 
in fruit and often reddish; achenes brownish- or yellowish-green, 4-6 mm. long, the 
upper half winged, exserted. E. pannosum Woot. & Standl. Open areas in grasslands 
and pinyon woodlands in the low mts. of w. Tex., June-Oct.; w. Tex. across N.M. to e. 
Ariz. 

4. Eriogonum hemipterum ( T. & G.) S. Stokes. Erect perennial herb, 2-6 dm. high,
with branched woody caudices, strigose nearly throughout; leaves basal and cauline; 
basal leaves oblanceolate to elliptic or spatulate, strigose, 2-7 cm. long, 5-15 mm. wide, 
the petioles winged and 5-30 mm. long; cauline leaves few, 1. 5- 5 cm. long, 2- 9 mm. 
wide, reduced above; inflorescences open paniculate cymes; peduncles 5-30 mm. long, 
slender and erect; involucres broadly turbinate to campanulate, 2-4 mm. long, 1.5-4 
mm. wide; perianth red to reddish-purple or maroon, 1.5-2.5 mm. long in anthesis, be-
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coming 2.5-3.5 mm. long in fruit, strigose externally, the calyx segments spatulate to 
obovate; achenes reddish-brown, 3.5-5 mm. long, upper third winged, exserted. E.

hieracifolium f. atropurpureum Standl. Locally common on loamy soils in heavy shrub 
growth in the canyons of the Chisos Mts., Brewster Co., June-Nov.; w. Tex. and adj. 
Coah. in the n. Sierra del Carmen. 

5. Eriogonum Greggii T. & G. Erect perennial herb. 1-4 dm. high, from branched
caudices, glandular-pubescent with tack-shaped glands scattered among hirsute hairs 
nearly throughout; leaves basal and at the nodes; basal leaves broadly spatulate, glabrous 
except for the ciliate margins and midribs or uniformly stipitate-glandular, to 1 dm. 
long, 5-20 mm. wide, gradually tapering to broad petioles; cauline leaves oblanceolate 
to obovate or spatulate, 3 to 10 per node, 5-40 mm. long, 2-15 mm. wide; inflorescences 
cymose and often with one side suppressed, branching 3 to 15 times; peduncles 1-7 cm. 
long, slender, erect or ascending; involucres broadly campanulate, 1.5-3 mm. long, 3-5 
mm. wide, strigose and glandular; perianth reddish to reddish-brown, 1.5-2 mm. long in
anthesis, becoming 2.5-3.5 mm. long in fruit, strigose externally, the calyx segments
oblong to Ianceolate; achenes reddish-brown, 3-4 mm. long, the beaks slightly winged,
exserted. Locally common on plains and grasslands, known in Tex. only from Hidalgo
Co.; extreme s. Tex. to N.L. and Coah.

6. Eriogonum longifolium Nutt. Tall erect leafy perennial herbs 1-2 m. high, the stems
sparsely pubescent or more commonly glabrous; basal leaves oblong to lanceolate or 
oblanceolate, 1-2 chn. long, 1-3 cm. wide, thinly pubescent below, nearly or quite 
glabrous above, the petioles 4-10 cm. long and winged at the base; cauline leaves similar 
to the basal ones only more reduced and sessile; inflorescences paniculate cymes, about 
one half the length of the plants with numerous branches, glabrous or nearly so; peduncles 
( when present) to 3 cm. long, erect; involucres turbinate to tu.rbinate-campanulate, 4-6 
mm. long, 2.5-4 mm. wide; pedicels 5-10 mm. long; perianth stipitate, densely white- to
silvery-pubescent externally, yellow and glabrous internally, 4-5 mm. long in anthesis;
calyx segments lanceolate to oblong-lanceolate, the segments becoming narrower and the
perianth ( including the stipe) 5-8 mm. long in fruit; achenes 4-4.5 mm. long, densely
white-tomentose. Incl. var. plantagineum Engelm. & Gray, E. vespinum Shinners. On
sandy soil mainly on the edges of pine and oak woodlands throughout much of e. Tex.,
June-Aug.; s. Mo. and n. Ark., e. Okla. and e. Tex. to w. La.; morphologically grading
into var. Harperi ( Goochn.) Reveal in n.w. Ala., var. gnaphalifolium Gand in cen. Fla.,
and the following variety.

Var. Lindheimeri Gand. Plants 3-20 dm. tall, the stems pubescent nearly throughout; 
leaves shorter, the basal leaf blades 0,5-18 cm. long, 3-25 mm. wide, densely tomentose 
below, subglabrous to tomentose above, with petioles to 7 cm. long; inflorescences of few 
to several branches, about one third the length of the plant; peduncles ( when present) 
to 6 mm. long; involucres mostly campanulate, 4-6 mm. long, 3-6 mm. wide, with pedicels 
4-8 mm. long; achenes 4-6 mm. long. Incl. subsp. di.iusum S. Stokes, E. texanum Scheele,
E. texanum Coult. & Fish., E. corlaceum Coult. & Fish. On calcareous clay or sandy soils
throughout much of the n.e. part of the Panhandle and w. Tex., e. to cen. Tex., June-Oct.;
cen. Kan. and w. Okla. to Tex.

7. Eriogonum Jamesii Benth. Erect perennial herb from freely branching woody
spreading caudices; leaves mainly basal, 1.5-5 cm. long, 1-2.5 cm. wide, oblong or 
elliptic to oval or suborbicular, densely whitish- or greenish-tomentose below, finely 
tomentose to glabrate and green above, the petioles about as long as or longer than the 
leaf blades; flowering stems 1-3 dm. high, tomentose; inflorescences cymose, with foli
aceous bracts similar to the basal leaves only highly reduced; involucres turbinate, 3-7 
mm. long, 3-5 mm. wide, with 5 to 8 shallow lobes, tomentose; perianth greenish-white
to cream, often becoming pinkish-orange in fruit, 3-6 mm. long, the stipe 1-2 mm. long,
the calyx segments broadly oblong to obovate and pubescent externally; achenes brown,
2-3 mm. long, sparsely pubescent at the apices. On dry plains and hillsides in the w.
part of the Panhandle, becoming more frequent in the low mts. of w. Tex., July-Oct.;
s. Colo. and Kan. to n. Mex., w. to Ariz.

Var. undulatum (Benth.) S. Stokes. Plants spreading and forming large mats, 1-2.5
dm. high and to 1 m. across; leaves 1-2.5 cm. long, the margins crispate. E. undulatum
Benth. On dry talus slopes in the Chisos Mts. of w. Tex., July-Oct.; w. Tex. and n.e. 
Mex. 
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8. Eriogonum Correllii Reveal. Robust erect perennial herb from large woody caudices;
leaves basal, lanceolate to oblong, 4-15 cm. long, 1-3.5 cm. wide, densely white-tomentose 
below, sparsely tomentose to glabrous and green above, the pubescent petioles 4-10 cm. 
long; flowering stems tomentose, 2-4 dm. high; inflorescences cymose, with large foliaceous 
bracts that become reduced above; involucres turbinate to campanulate, 3-5 mm. long, 
2-4 mm. wide, with 5 to 7 shallow lobes, tomentose; perianth yellow or greenish-yellow,
3-7 mm. long, the stipe 1-2 mm. long, pubescent externally; calyx segments dissimilar,
the outer whorl of segments 3-5 mm. long and to 2 mm. wide, the inner segments 4-7
mm. long and to 3 mm. wide in fruit; achenes brown, 3.5-6 mm. long, sparsely pubescent
at the apices. E. Jamesii var. -flavescen,s of Tex. ref. On clay mounds, caprock and in
protected areas on rocky ledges, locally common in the Panhandle of n. Tex., July-Oct.;
endemic.

9. Eriogonum Iachnogynum Torr. Erect perennial herb, 1-3.5 dm. high, with branching
woody matted caudices; stems grayish-tomentose, 1-2 dm. long; leaves basal, lanceolate 
to oblanceolate or narrowly elliptic, 1-3 cm. long, 3-5 mm. wide, densely white- or 
silvery-tomentose, the petioles 5-25 mm. long; inflorescences short, subcapitate to cymose 
or somewhat umbellate, to 6 cm. long; peduncles 2-15 mm. long, tomentose; involucres 
campanulate, 3-4 mm. long, sessile or peduncled; perianth yellow internally, densely 
pubescent with abundant short white hairs externally, 2.5-4 mm. long in anthesis, be
coming 3.5-4.5 mm. long in fruit, the calyx segments lanceolate; achenes brown under 
the dense white tomentose hairs, 3-4 mm. long. E. tetraneuris Small. On sandy to gravelly 
or clay soils in the n. Panhandle of Tex., June-Sept.; e. Colo. and Kan., s. to n. Tex. and 
N.M., w. to extreme e. Ariz.

10. Eriogonum Havardii Wats. Erect perennial herb 3-6 dm. high, with branched
woody caudices; stems glabrous except among the leaves, 5-25 cm. long; leaves basal, 
narrowly elliptic to oblanceolate, 1-5 cm. long, 2-10 mm. wide, densely white- or silvery
tomentme, the petioles 5-20 mm. long; inflorescences cymose, glabrous, 1-4 dm. long; 
peduncles 5-60 mm. long, slender, erect; involucres campanulate, 1.5-2.5 mm. long, 2-3 
mm. wide; perianth yellow internally, densely pubescent with abundant short white
hairs externally, becoming 2.5-3 mm. long in fruit; achenes brown, glabrous, 2-2.5 mm.
long. E. leucopliyllum Woot. & Standl. On gravelly, rocky or slate soils derived from
limestone in the low mts. of w. Tex., June-Sept.; also s.e. N.M.

l 1. Eriogonum Fendlcrianum ( Ben th.) Small. Subshrubby perennial, 1.5-4 dm. high;
leaves on the lower two thirds of the plants, lanceolate to elliptic, 2-4 cm. long, 5-20 
mm. wide,. densely white-tomentose below, subglabrous to glabrous and green above,
the petioles 5-20 mm. long; lower stems tomentose among the leaves, subglabrous to
glabrous above; inflorescences cymose, open; involucres sessile along the branches,
peduncled for 1-5 mm. in the forks of the branches, turbinate, 2.5-4 mm. long, 1.5-3.5
mm. wide; perianth white, 2.5-4 mm. long, the calyx segments elliptic to oblong; achenes
brown, 2-2.5 mm. long. E. Ainsliei Woot. & Standl. On sandy to gravelly or clay soils in
n.w. Tex., July-Sept.; s.w. Colo. and adj. n. N.M. to Tex.

12. Eriogonum Wrightii Torr. Low highly branched and spreading perennial sub
shrub from branched woody caudices, 1.5-4 elm. high; leaves on the lower half of the 
plants, crowded, oblanceolate to elliptic, 5-15 mm. long, 2-5 mm. wide, entire or crenu
late, densely white-tomentose above and below or subglabrous and green above, the 
petioles 2-5 mm. long; flowering stems several, tomentose or rarely glabrous, to 3 dm. 
long; inflorescences racemose, 5-30 cm. long; involucres turbinate, 2-2.5 mm. long, 
tomentose, solitary; perianth white, 2.5-3.5 mm. long, the calyx segments obovate; 
achenes brown, 2.5-3 mm. long. On rocky slopes in the low mts. of w. Tex., July-Sept.; 
w. Tex. and adj. n. Mex. to Ariz. with several vars. along the Pac. Coast.

13. Eriogonum suffruticosum Wats. Low spreading highly branched perennial sub
shrub from branching woody caudices, 1-2 dm. high; leaves tufted at the ends of the 
branches, elliptic, revolute, 5-8 mm. long, 1-2.5 mm. wide, silky-tomentose, the petioles 
1-2 mm. long; flowering stems 1-3 cm. long; inflorescences cymose, to 1 cm. long; in
volucres campanulate, 2-3 mm. long, tomentose, the deeply divided 6 lobes 1-1.5 mm.
long and spreading outwardly to become reflexed; perianth white to yellowish-white with
large reddish to maroon midribs; calyx segments dissimilar, the outer whorl of segments
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fan-shaped and 2-4 mm. long and wide, the inner segments oblanceolate and 3.5-6 mm. 
long, becoming erect in fruit; achenes light-brown, 3-3.5 mm. long. On rocky slopes in 
the low mts. of w. Tex., rare, Apr.-May; endemic. 

14. Eriogonum annuum Nutt. Tall leafy biennial or late-flowering annual herb, 5-20
dm. high, floccose to densely white-tomentose nearly throughout; leaves mostly on the 
lower three fourths of the plant, alternate, oblong to oblanceolate, to 7 cm. long, 3-15 
mm. wide, rarely revolute in some, densely tomentose below, less so above, the petioles
mostly less than 5 mm. long; inflorescences open cymes or umbels, rarely compacted
cymes; involucres turbinate to campanulate, 2.5-4 mm. long, 2-3 mm. wide, on short
stout peduncles less than 5 mm. long or sessile, densely tomentose; perianth white to
rose, maturing to dark-red-brown, 1-2 mm. long, glabrous externally, densely long-white
pubescent externally; calyx segments dissimilar, the outer whorl of segments obovate,
the inner segments narrowly ovate to oblong; achenes brown, 1.5-2 mm. long, glabrous
or sometimes tangled in the pubescence of the perianth so as to appear to be pubescent.
E. Lindheimerianum Scheele, E. cymosum Benth. On sandy to grave1ly soils in open
grasslands or more commonly in disturbed places in fields and along highways throughout
most of Tex. except for the immediate Gulf Coastal Plains, Apr.-Nov.; s. Mont. and N.D.
to n.e. Mex.

15. Eriogonum multifforum Benth. Tall leafy annual ( probably biennial) herb, 5-20
dm. high, floccose to whitish- or brownish-tomentose nearly throughout; leaves mostly on 
the lower three fourths of the plant, lanceolate or oblanceolate to elliptic or ovate, to 4 
cm. long, 4-15 mm. wide, entire or some undulate or even revolute, densely tomentose
below, Hoccose above, sessile or short-petioled; inflorescences short, rather compact,
cymose; involucres turbinate, 2-2.5 mm. long and wide, on short stoutish peduncles less
than 4 mm. long or sessile, glabrous to sparsely tomentose; per·ianth white, maturing tan
with large red-brown to brown midribs, 1.5-2 mm. long, glabrous externally, sparsely
white-tomentose interna1ly; calyx segments dissimilar, the outer whorl of segments oblong
cordate and 1.5-2 mm. long and wide, the inner segments oblong to lanceolate; achenes
brown, 1.5-2 mm. long, glabrous. On sandy to gravelly soils in oak or pine forests and
woodlands, or occasionally in open places throughout most of cen. and e. Tex., (Apr.)
Sept.-Nov.; s.e. Okla. and Tex. to La. and n.e. Mex.

16. Eriogonum polycladon Benth. Erect annual herb, 1-6 dm. high, densely white
tomentose nearly throughout; leaves cauline, narrowly oblanceolate to broadly elliptic, 
1-3 cm. long, 5-15 mm. wide, the petioles 3-10 mm. long; inflorescences narrow, strict,
cymose, more than half the length of the plant; involucres sessile, appressed to the stems,
prismatic, 1.5-2.5 mm. long, tomentose to glabrous; perianth white to pink, 1.5-2 mm.
long; calyx segments dissimilar, the outer segments broadly fan-shaped and 1-1.5 mm.
wide, the inner segments narrowly lanceolate to narrowly oblong and 0.4-0.6 mm. wide;
achenes dark-brown, 1-1.3 mm. long. On sandy to gravelly soil in w. Tex., July-Oct.; Tex.
and n. Mex. to Ariz. and s. Ut.

11. Eriogonum tenellum Torr. Erect perennial herb from branched woody cespitose
caudices, the stems to 5 dm. high, glabrous and glaucous; leaves strictly basal, matted, 
elliptic to ovate or orbicular, 3-15 mm. long, 3-10 mm. wide, densely grayish- or whitish
tomentose, the petioles 4-20 mm. long; inflorescences of erect dichotomous branches, 
spreading in the crown; peduncles 5-60 mm. long, slender, erect; involucres turbinate, 
2-4 mm. long, 1.5-3 mm. wide; perianth white or pink, 1.5-2.5 mm. long in anthesis, 
becoming 3-3.5 mm. long in fruit; calyx segments dissimilar, the outer whorl of segments 
ovate to obovate or suborbicular and 2 mm. wide, the inner segments narrowly oblong 
and 0.5-1 mm. wide, shorter than the outer segments; achenes brown, 2-3 mm. long. 
Incl. var. leptocladon Benth. On rocky slopes, ledges or crevices, or on open rock outcrops 
in grasslands in w. Tex., June-Oct.; e. Colo. to n.e. Mex. 

Var. ramosissimum Benth. Leaves elliptic to deltoid, densely sheathing up the stems 
to 15 cm.; leaf blades 3-12 mm. long, 2-7 mm. wide; inflorescences open, usually with 
several slender branches; plant� subcespitose. E. tenellttm var. caulescens T. & G. On 
granite ledges and crevices in flat outcrops in cen. Tex., June-Sept.; endemic. 

Var. platyphyllum (Torr.) Torr. Leaves ovate to suborbicular or orbicular, sheathing up 
the stems to 2 dm. and often at the lower nodes; leaf blades to 3 cm. long and wide; 
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inflorescences open, with few branches; plants often subshrubby, 2-6 dm. high. E.

platyphyllum Torr. On gravelly to rocky soils or on rocky ledges in w. Tex., Ju1y-Oct.; 
w. Tex. and n.e. Mex.

18. Eriogonum Abertianum Torr. Profusely branched spreading or erect annual herb
with few to several appressed-hirsute stems to 5 drn. long; leaves basal and cauline, all 
loosely villous to hoary pubescent; basal leaves ovate to oblong, 1-4 cm. long, 1-3 cm. 
wide, the petioles to 6 cm. long; cauline leaves obovate-lanceolate to linear, sessile or 
nearly so; peduncles (when present) to 6 cm. long, hirsute; involucres broadly campanu
late, the tubes 2-3 mm. long, with 5 oblong lobes 4-6 mm. long and 1-2 mm. wide, 
reflexed at maturity, villous-canescent; perianth white to pale-yellow, often becoming 
tinged with rose or reddish, 3-4.5 mm. long; calyx segments dissimilar, the outer whorl 
of segments orbicular-cordate and 3-4 mm. long and wide, the inner segments spatu1ate 
to lanceolate and 0.7-1.2 mm. wide and 3-4.5 mm. long; achenes dark-brown, 0.6-1 mm. 
long. Incl. var. neomexicanum Gand., E. cyclosepalum Greene, E. l.appulaceum Greene, 
E. pinetorum Greene. On sandy to gravelly flats or slopes in open grasslands and occa
sionally along the highways in w. Tex., Bowering the year around but mainly from Mar.
Nov.; w. Tex. to s. Ariz., s. to cen. Mex.

Exceedingly variable in size and dimensions of all parts and in the amount of pubes
cence; the kind of plant depending upon the local environment and the time of the year 
the collection is made. 

19. Eriogonum rotundifolium Benth. Spreading annual herb to 4 dm. high and to 1 m.
across, glabrous and glaucous nearly throughout; leaves basal, orbicular or cordate, 1-2 
cm. long, 15-25 mm. wide, densely white-tomentose below, subglabrous nnd green above,
the petioles 1.5-4 cm. long; inflorescences open to densely branched cymes, with the
several branches arising from near the base of the plant and spreading outwards to form
low flat-topped crowns; peduncles stoutish, 3-15 mm. long, erect; involucres turbinate to
campanu]ate, 1-2 mm. long, 1.5-2.5 mm. wide; perianth white, maturing brownish-w!iite
or rose to red, 1-2 mm. long; calyx segments dissimilar, the outer whorl of segments
flabellate, the inner segments lanceolate, the perianth tube often dark brown; achenes
dark-brown, 1.5-2 mm. long. Incl. var. angustum Goodm. On sandy to gravelly soils in
grasslands or occasionally along the highways in w. Tex., with an outlying population
in Knox Co., Mar.-Oct.; w. Tex. and n. Mex. to e. Ariz.

In Gould's Texas Plants ( 1962), the following species of Eriogonum were attributed 
to the state: E. arcuatum Greene, a synonym of E. Jamesii var. f/avescens Wats. of New 
Mexico and Arizona north into Utah and Colorado; E. atrorubens Engelm., a species 
restricted to northern Mexico; E. cernuum Nutt., a widespread species but as yet appar
ently not actually represented from Texas; E. racemosum Nutt., a species that occurs from 
New Mexico and Colorado westward to California, but not expected to be in Texas. 

2. RUMEX L.48 Docx 

Annual or perennial herbs; leaves· alternate, flat, undulate or crisped, narrowed to 
cordate or auricled at base; ocreae thin, brittle, often brownish; flowers greenish. on 
pedicels that are jointed to and terminate short peduncles, in distant or approximate 
whorls disposed usually in elongate panicles; sepals 6, the inner 3 usually developing 
entire, toothed or spiny wings one or each of which usually bears a grainlike tubercle, in 
fruit greatly increasing in size compared to their size at anthesis and erect and usually 
loosely coherent to the achene ( called valves in fruit); the 3 outer sepals much smaller 
than the inner ones, usually lanceolate or subulate and slightly spreading or arcuate; 
stamens 6; ovary sessile; styles 3, the stigmas peltate and tufted; achene trigonous. 

About 200 species widespread in the world. The sap usually is quite acid and in some 
species has been used in tanning leather, especially the "canaigre," R. hymenosepaltts. 

1. Flowers unisexual or polygamous; leaves usually hastately lobed ( 2)
1. Flowers usually bisexual; leaves never hastately lobed ( 3)

.a Adapted partly from K. H. Rechi�ger, Jr. in Field Mus. Nat. Hist., Bot. Ser. 17 ( 1): 
1-151. 1937.
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2 ( 1 ) . Valves ( inner sepals ) not larger than the achenes . . 1. R. Acetosella. 
2. Valves distinctly overtopping the achene .......•...• 2. R. hastatulus. 

3( 1 ). Stems erect, ascending or procumbent; axillary shoots present ( 4) 
3. Stems usually erect; axillary shoots absent ( 8)

4(3). Pedicels (2) 2.5 to 5 times as long as the valves ... 3. R. verticillatus.
4. Pedicels at most twice as long as the valves ( 5)

5(4). Valves 7-8 mm. long, 8-12 mm. broad ............ 4. R. spiralis. 
5. Valves much smaller (6)
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6(5). Leaves ovate-lanceolate, broadest below the middle; valves more than 4.5 mm.
long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. R. altissimtis. 

6. Leaves usually narrower, lanceolate or linear-lanceolate, if exceptionally broad then
the fruits much smaller { 7) 

7 ( 6). Leaves small and thickish, in the dry state olive-green, often undulate, somewhat 
obtuse, with strongly prominent nerves beneath; panicles interrupted, most whorls 
remote ............................•......... 6. R. chrysocarpus. 

7. Leaves larger, rather thin, in the dry state pale-green, acute; nerves scarcely promi
nent; fruiting panicle not interrupted or only in the lower part ..............•. 
. . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. R. mexicanus. 

8( 3 ). Valves not tuberculate and as measured ( including the basal lobes) altogether 
about 1 4  mm. long, 11 mm. broad or more ........ 8. R. hymenosepalus. 

8. At least one of the valves bearing a tubercle dorsally ( 9)

9 ( 8). Valves entire-margined ( 10)
9. Valves denticulate ( 11)

10(9). Leaves small, flat and truncate; valves very small, scarcely broader than the thick 
grains; whorls remote and nearly all with bracteal leaves ...................• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. R. conglomeratus. 

10. Leaves large, somewhat crisped or undulate, often narrowed at base, seldom truncate; 
valves { 3.5-) 5- 6 mm. long; only the lower whorls with bracteal leaves and 
occasionally remote .......•.................... 9. R. crispus. 

11 ( 9). Perennial; basal leaves at most 2.5 times as long as broad, cordate at base ..... . 
. . . • . . . . . . . . . • . . . . . . . . . . . . . . . . • . . . . . . ........ 11. R. pule her. 

11. Plant annual or biennial; basal leaves 3 times as long as broad ................•. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12. R. violascens. 

1. Rumex Acetosella L. SHEEP SORREL. Perennial herb, low and slender; leaves linear
to lanceolate, hastate; flowers usually unisexual, occasionally polygamous; valves entire, 
not enlarged after anthesis, not longer than the achene and without tubercles dorsally. 
Acetosella Acetosella ( L.) Small. Rare in waste places, near railroads, cen. Tex. and 
perhaps elsewhere, probably not a persistent member of our flora, spring; Euras. weed, 
now widely adv. 

2. Rumex hastatulus Ell. HEART SORREL. Perennial herb, 1 5-80 cm. tall, slender, erect;
leaves pale-green, often crowded near the base, the basal ones 2-10 cm. long and 3-18 
mm. broad, lanceolate to oblong-linear or usually with a hastate bladelike portion and a
long narrow basal portion; inflorescence leafless, narrow; flowers unisexual; valves 2.5-3
mm. long, 2.7-3.2 mm. broad, longer than the achene, not tuberculate; achene 0.9-1 mm.
long, 0.6-0.7 mm. thick. R. Engelman,nii Meisn. Very abundant in open sandy ground
in e., s.e. and n.-cen. Tex., spring; Gulf States, n. to N.C., Ill., Mo. and Okla., a waif
even farther n. The name, through error, has sometimes been spelled "hastulatus."

3. Rumex verticillatus L. SWAMP DOCK. Perennial herb; stems erect, 4-10 dm. tall,
slender, commonly purplish; basal leaves linear-lanceolate, 5 to 7 times as long as broad; 
cauline leaves narrowly linear-lanceolate, 6 to 9 times as long as broad; fruiting pedicels 
{ 2) 2.5 to 5 times as long as the valves; valves at maturity 4- 5 mm. long, 2.5-4 mm. 
broad, each dorsomedially with a pronounced tubercle. Infrequent in low ground, often 
wet meadows, s.e. Tex., spring; s.e. Can. and e. U.S., w. to Mo., Ark. and Tex. 
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4. Rumex spiralis Small. Perennial herb from creeping rootstocks; stems erect, usually
purplish, to 1 m. tall; leaves of lower part of stem ovate to oblong-lanceolate, 10-15 cm. 
long, 35-55 mm. broad, 2.5 to 5 times as long as broad; pedicels ( 2-) 3-5 mm. long, 
even in fruit shorter than the valves; valves 7-8 mm. long, 8-12 mm. broad, somewhat 
cordate, each dorsomedially with a pronounced tubercle. Local in poorly drained or 
seasonally moist calcareous clay soil, Rio Grande Plains, spring; endemic. 

5. Rumex altissimus Wood. PALE DOCK. Perennial herb; stems erect or basally pro
cumbent, to 8 dm. tall; leaves of lower part of stem broadly ovate-lanceolate to oblong
lanceolate, 12-18 cm. long, 40-55 mm. broad, 2.5 to 4 times as long as broad; leaves of 
upper part of stem smaller; inflorescences rather crowded; valves 4.5-6 mm. long, 3-4 ( -5) 
mm. broad, each with or without a dorsomedial tubercle or 1 with and 2 without; achene
about 3 mm. long and 2 mm. broad. R. ellipticus Greene. Frequent in wet places, e. and
n.-cen. Tex., Plains Country and parts of Edwards Plateau, spring; most of U.S. except
Pac. States.

6. Rumex chrysocarpus Moris. AMAMASTI.A. Perennial herb from creeping rootstocks;
stems erect or basally procumbent, usually only 4-6 dm. tall, often reddish; leaves linear
lanceolate to oblon�-linear, 5-12 cm. long, 3.5 to 5 times as long as broad, drying a rather 
dark olive-green; inflorescence usually interrupted, never leafy; valves dark-reddish-brown, 
tough, 3.5-4.5 mm. long, 3-4 mm. broad, triangular to rotund-triangular, each one dorso
mediaJly with a pronounced tubercle; infructescence often crowded; achene 2.5-3 mm. 
long, 1.5-2 mm. broad. R. Berlandieri Meisn., R. Langloisii Small. Abundant in ]ow sea
sonally wet places, s.e. Tex. and Rio Grande Plains, less frequent n. to n.-cen. Tex., 
Edwards Plateau and the Trans-Pecos, spring-summer; La., Tex., Tam., Ver. and Michoac. 

7. Rumex mexicanus Meisn. Very similar to R. cltrysocarptts but the inflorescences
and infructescences more crowded; leaves larger, thinner and much paler green and more 
acute; valve 1.8-2.5 mm. long; achene only about 2 mm. long. R. triangulivalvis (Danser) 
Rech. f. Infrequent in the El Paso region in the Trans-Pecos, spring; Que. to B.C. and s. 
to Mo., Tex. and cen. Mex. 

8. Rumex hymenosepalus Torr. CANAIGRE. Perennial herb with clusters of tuberous
roots; stems erect, stout and coarse, 3-10 dm. tall; basal leaves oblong- to narrowly 
obovate-lanceolate, the stem leaves narrowly lanceolate; valves 14-15 mm. long ( in
cluding the lateral lobes at base), 11-12 mm. broad, or even larger, never having dorsal 
tubercle�, their texture thin-membranous; achene 4-5 mm. long. Locally abundant in the 
Trans-Pecos and sparingly e. on the Edwards Plateau and in the Plains Country, usually 
in deep sand, spring; Baja Calif., Calif., Nev., Wyo., Ariz., Colo., N.M., Chih. and Tex. 

9. Rumex crispus L. YELLOW DOCK, CURLY DOCK. Perennial herb; stems straight, erect;
leaves cuneate at base, wavy-margined; petiolar bases of leaves canaliculate on upper 
side; panicle elongate, the whorls usually dense and approximate, only the lower whorls 
( if any) with bracteal leaves; pedicels about 1.5 times as long as the valves; valves 
rotundly ovate, subcordate, marginally entire, each with a dorsomedial tubercle or 
occasionally only one of the valves tuberculate. Local in seasonally moist usually disturbed 
ground; n.-cen., e. and s.e. Tex., Edwards Plateau and Trans-Pecos, spring; a Euras. 
weed, now widely adv. in temp. areas. 

10. Rume,c conglomeratus Murr. Rather similar to R. crlspus; lower leaves cordate at
base, flat; branches of the panicle divergent, whorls of inflorescence each with a bracteal 
leaf, remote; pedicels usually not longer than the fruit; valves entire-margined, 2.5-3 mm. 
long, each with a large tubercle dorsally. Rare in wet sandy spots in e. Tex and perhaps 
elsewhere, probably not a persistent member of our flora, spring; nat. of Eur., now 
widely adv. 

11. Rumex pulcher L. FIDDLE DOCK. Perennial herb: stems erect; lower leaves small,
cordate at base, somewhat crisp marginally, often pubescent beneath; branches of the 
panicle very divergent, often intricately enmeshed at fruiting time; some of the whorls 
with bracteal leaves, all remote; pedicels thick, not longer than the fruit, jointed in the 
middle; valves denticulate-margined, 4.5-6 mm. long, 2.5-4.5 mm. broad, usually all 
dorsomedially tuberculate but the tubercles of disparate size even in  the same flower; 
achenes 3-4 mm. long. Frequent and widespread in seasonally moist usually disturbed 
ground in e. half of Tex., spring; Medit. region, now widely adv. in warm-temp. regions. 

Reports of R. obtusifollus L. in Texas are apparently based on misdetermined specimens 
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of R. pul,cher. It differs from R. pulcher primarily in having its whorls of flowers mostly 
contiguous, its pedicels longer than the calyx in fruit. and its lower stem and lower 
petioles only slightly, not densely, pubescent. 

12. Rumex violascens Rech. f. Annual or biennial or perhaps perennial at times; stems
stoutish, to 8 drn. tall, often in the upper part more or less zigzag; basal leaves 3 times 
as long as broad, oblanceolate to elongate-obovate, the stem leaves smaller and propor
tionately narrower and longer; valves 2.5-3 mm. long, 2-3 mm. broad, marginally den
ticulate and each dorsomedially tuberculate but the tubercles often disparate in size in 
the same flower; achenes 1.7 mm. long. Locally frequent near El Paso in the Trans-Pecos, 
spring; Tex., N .M., Ariz., Calif., Son. and Coah. 

3. POLYGONELLA Micax.49 JOINTWEEDs 

Plants subherbaceous annuals or ( su.ffrutescent) perennials from woody taproots; stems 
erect or prostrate; branches usually profuse, appearing internodal in origin because of 
a brief coalescence of the stem and branch internodes; leaves alternate; inflorescences 
racemelike; flowers small, usually bisexual; calyx petaloid, with 2 outer and 3 inner 
sepals; outer sepals enclosing the others in bud and often slightly accrescent, the inner 
ones distinctly accrescent; stamens 8 in 2 series, 3 inner and 5 outer, the inner ones 
opposite the 3 inner sepals and with filaments dilated abruptly above the base; achene 
trigonous. Gonopyrum Fisch. & Mey.; Thysanella Cray. 

A genus of 8 species restricted to eastern and southern North America. 
1. Subherbaceous annual; ocreae ciliate . . ..•. . . . . . .. ... 3. P. Parksii.

1. Suffrutescent perennials; ocreae not ciliate ( 2)
2(1). Styles and stigmas 0.5-1 mm. long at anthesis; leaves about as thick as wide •.•

. . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . . . . • . . . • • • . . • 2. P. americaoo.

2. Styles and stigmas altogether only 0.1-0.13 mm. long at anthesis; leaves narrowly
clavate to widely spatulate ...• . ..•...•.•.. .. . .• 1. P. polygama. 

1. Polygonella polygama (Vent.) Engelm. & Cray. OCTOBER-FLOWER. Suffrutescent
perennial from long woody taproots; leaves narrowly clavate to widely spatulate, ( 2.5-) 
4-16.2 (-36) mm. long, (0.3-) 0.6-3.6 (-5) mm. broad, the margins hyaline at least
along the apical half, obtuse at apex, cuneate at base; ocreae not ciliate; styles and stigmas
altogether only 0.1-0.13 mm. long; achene and the calyx at maturity ( 1.3-) 1.4-1.8 ( -2.1)
mm. long. P. brachystachya Meisn. var. laminigera Fern., P. Croomii Chapm. Infrequent
in loom sands, e. and s.e. Tex., June-Oct.; Coastal States, Va. to Tex.

2. Polygonella americana ( Fisch. & Mey.) Small. Suffrutescent perennial from long
woody taproots; leaves about as thick as wide, ( 4-) 5.2-12 ( -19) mm. long 0.5-0.9 ( -1.2) 
mm. broad, the margins not hyaline, frequently scarious and erase at apex; ocreae not
ciliate; styles and stigmas together 0.5-1 mm. long; achene and calyx at maturity ( 2.5-)
3-3.6 (-4) mm. long. P. ericoides Engelm. & Gray, Gonopyrum americanum Fisch. &

Mey. Local in loose sands of e., s.e. and n.-cen. Tex. and the Plains Country, summer;
S.C., Ga., Ala., Mo., Ark., La., Tex., Okla. and N.M.

3. Polygonella Parksii Cory. Subherbaceous annual from woody taproots; young stems
erect, 5-15 dm. tall; leaves linear, 1-15 mm. long, 0.3-0.8 mm. broad, obtuse at apex; 
ocreae with several awnlike bristles; achenes about 2 mm. long. Very rare and local in 
deep loose sands of Atascosa, Leon and Wilson cos., spring-summer; endemic. 

4. POLYGONUM L.50 KNoTWEED. SMARTWEED 

Herbs or herbaceous-textured vines without tendrils; leaves alternate; petioles present 
but sometimes obscure and seeming to be incorporated into the sheathing stipules 
( ocreae); flowers on short pedicels, solitary or in small groups at the upper nodes, ( the 
upper nodes in some species so crowded that a spikelike inflorescence results); calyx 

�• Adapted partly from James H. Horton in Brittonia 15: 177-203, 1963 . 
.. Treatment of the first two species by Thomas R. Mertens. 



520 Polygonaceae (Knotweed Family) 

5- or 6-parted, 3 of the sepals ( only slightly if at all larger than the rest) exterior and
usually covering the angles of the achene, usually white or pink; achene lenticular or
trigonous.

A cosmopolitan genus of about 200 species. 
1. Leaf blade and short petiole ( to which the ocrea is united) separated by a joint or

zone of abscission ( 2)
1. Leaf blade not jointed to petiole ( 7)

2( 1 ). Strong perennials, often rhizomatous ( 3)
2. Taprooted annual or rarely weak perennials ( 4)
3(2). Leaves prominently striate-nerved and rigid ...... 3. P. ,\triatulum. 
3. Leaves not prominently striate-nerved and not rigid ... 4. P. texense.

4(2), Achenes dull to mildly shiny, mildly to coarsely striated, inequilaterally trigonous
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l. P. avicularc. 

4. Achenes generally smooth and shiny ( 5)

5(4). Achene in calyx about 3 mm. long, equilateral]y trigonous, each face of achene
being smooth, black and shiny but having striated margins; stems more or less 4-
angled or very narrowly 4-winged below the ocreae . 6. P. tenue. 

5. Achene entirely smooth, not black; angling of stem less pronounced ( 6)

6(5). Achene very shiny, reddish-brown at maturity, about 2 mm. long, trigonous with
one face slightly broader than the other two; upper leaves reduced to minute 
bracts and upper internodes very short so that flowers are crowded in terminal 
spikelike clusters .............................. 5. P. argyrocoleon. 

6. Achene mahogany-colored, equilaterally trigonous, sharp-angled, very mildly striate
to smooth, shiny, 2-3 mm. long; closely appressed calyx characteristically yellowish
green, consisting of 6 sepals ...•................. 2. P. ramosissimum. 

7 ( 1). Plants with erect or ascending stems, not at all vinelike; styles persistent, de
flexed, hook- or hornlike, rigid, about 4 mm. Jong ... 10. P. virginianum. 

7. Plants vine1ike or with Jong weak reclining stems; styles not rigid, persistent and
elongate ( 8)

8(7). Stems 4-angled, weak and reclining, not twining (Sect. Tracaulon) ........... . 
• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. P. sagittatum. 

8. Stems twining ( 9)
9(8). Calyx after anthesis becoming about 3.5 mm. long, closely investing the achene,

the 3 outer sepals minutely keeled but never winged ...................... . 
. . . . . . . • • . . • . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . 9. P. Convolvulus. 

9. Calyx after anthesis eventually about 6 mm. long, the 3 outer sepals with dorsomedial
wings 0.25-1 mm. broad ....................... 8. P. cristatum. 

1. Polygonum aviculare L., sens. lat. KNOTWEED, Taprooted annual or very weak peren
nial, very diverse in habit, either with an upright mainstem and ascending branches ( when 
growing among dense herbaceous vegetation) or usually prostrate and rooting at the very 
numerous nodes (when on flat bare ground); leaves few to numerous, sparse to crowded; 
blades caducous or long-persistent, linear to usually narrowly oblong or narrowly elliptic, 
( 2-) 3-15 ( -25) mm. long, green, flat, without conspicuous nervation; flowers solitary or 
in 2's or 3's at some of the nodes, crowded or not; pedicels filiform, much shorter than 
the ocreae so that the flower and fruit are always erect; sepals 5 ( calyx never opening, 
perhaps indicating cleistogamy), 3 of them exterior over the angles of the achene and 2 
inner ones over 2 of the achene faces. Widespread but local nearly throughout Tex. 
( except extreme s. ), May-Nov.; very widespread in temp. regions, perhaps originally 
nat. to Eur. 

On the basis of achene and calyx characters 3 species in the P. aviculare aggregate may 
be differentiated as follows: ( 1) plants having achenes with 2 convex and 1 narrowly 
concave side are referred to P. arenastrum Bor.; achenes mildly striated, reddish-brown, 
about 2 mm. long; the persistent calyx covering the achene is divided for about haH its 
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length; (2) plants designated as P. buxiforme Small have reddish-brown striated achenes 
2-2.5 mm. long, cordate in shape, with 1 broad flat face and 2 more or less equal concave
sides; the persistent perianth is divided for about two thirds its length and is characterized
by having lateral papery margins or wings; (3) achenes of P. aviculare (sens. str.) are
typically coarsely striated, dull, 2.5-3 mm. long and narrower, and less heart-shaped than
those of P. buxifornie; the persistent perianth completely covers the achene, is divided
almost to the base and lacks the lateral papery margins characteristic of P. buxiforme.

2. Polygonum ramosissimum Michx. Taprooted annual ( in some situations the taproot
becoming ligneous and as much as 1 cm. thick late in the season), rather variable in 
habit but ( except in injured specimens) having only one ascending or usually erect 
mainstem near ground level, the whole plant ( 2-) 3-12 dm. tall and usually with 
nwnerous ascending or erect branches; leaf blades of midstem lanceolate or linear, ( 4-) 
7-22 mm. long, green, flat, without conspicuous nervation, either persistent or falling,
uppermost (bracteal) leaves with smaller blades, persistent or falling; flowers solitary or
in 2's or 3's at the nodes of the upper 1-2 cm, of the stem and branches, not crowded;
pedicels filiform, at least some of them on the plant at fruiting time long enough to bend
over ( i.e., exserted from ocreae) so that the yellowish-green fruiting calyx ( which com
pletely covers the achene) is drooping; sepals nearly always 6 ( very rarly 5); achenes
mahogany-colored, equilaterally trigonous, sharp-angled, mildly striate to smooth, usually
shiny and 2-3 mm. long. Widespread though local over the state in seasonally wet low
areas, absent only from the Rio Grande Plains, summer-fall; mmt of e. U.S. s. to Del., Pa.,
0., Ind., Ill., Mo., Tex. and N.M.

3. Polygonum striatulum Robins. Strongly perennial herb with woody crowns to 2 cm.
thick and short; rhizomes 2-3 mm. thick; stems 2-4 ( -5) dm. tall, numerous from the base, 
arcuate-ascending; lower blades nearly linear, 1-3 cm. long, acute at both ends, rather 
rigid, markedly longitudinally striate as viewed under a lens, many of them persistent 
even until fruiting time; upper leaves striate but mostly reduced to mere bracts, the 
blades 1-2 ( -5) mm. long and linear, persistent; flowers erect, the pedicels included in 
the ocreae; calyx and achene much as in P. texense. Rare and local in Brooks and Kleberg 
cos. in coastal s. Tex., (Apr.-) May-July; endemic. 

The name P. camporum Meisn. (or P. brasiliense Koch) has been applied to this species, 
apparently erroneously. 

4. Polygonum texense M. C. Johnst. Perennial herb to 6 chn. tall, each shoot from a
short reddish-brown fibrous ( from ocreae remnants) caudex 2-3 ( -10) mm. thick, usually 
( perhaps always) with brown rhizomes 2-3 mm. thick and with intemodes to 4 cm. 
long; aerial shoots with solitary ascending stems 1-2 mm. thick from each crown, with 
some ascending branches at irregular intervals but usually unbranched in their distal 
halves or thirds; leaf blades of the innovations ( emerging in April) lanceolate, 15-24 mm. 
long, 4-7 mm. broad, green, flat, without conspicuous nervation, blunt at apex, narrowed 
and with an abscission joint at base, falling by May; petiole about 2 mm. long, incon
spicuous and appearing as part of the ocrea; ocreae 6-11 mm. long; lower part of ocrea 
strongly nerved and clasping the petiole, the upper part hyaline ( except for the nerves) 
and with 3 acute lobes, eventually becoming shredded into fibers and lost; uppermost 
leaves reduced to bracts with subpersistent blades 2-10 mm. long, those of the upper 
2 to 10 cm. of stem usually less than 4 mm. long and quite inconspicuous; flowers solitary 
or in 2's or 3's at the upper nodes, erect or somewhat nodding; pedicels filiform, about 
2 mm. long, almost all included in the lower part of the ocreolae; calyx about 2 mm. 
long, 5-parted to below the middle with the lobes broadly oblong, rounded at apex, 
white with some medial reddish or greenish markings and at anthesis spreading; achene 
2-2.5 mm. long, ovoid in over all outline, in transection almost equilaterally triangular
( one side, the one not furnished with an inner sepal, usually slightly smaller and more
concave than the others), dark brown at maturity, rather lustrous. Infrequent in season
ally moist places on Edwards Plateau and s. part of Plains Country ( Andrews, Crockett,
Howard, Sutton and Val Verde cos.), summer-fall; endemic.

5. Polygonum argyrocoleon Kunze. Taprooted annual, the roots becoming ligneous
toward fall and simulating the perennial habit; stems striate, erect with several ascending 
branches, the whole plant 2-5 dm. tall; upper parts of ocreae hyaline and long-lacerate; 
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petioles adnate to and as long as ocreae; blades jointed to petioles, green, membranous, at 
midstem lance-linear, 1-3 cm. long, narrowed to both ends; upper leaves reduced to 
minute bracts and the upper intemodes shortened so that the flowers are crowded in
terminal spikelike clusters 2-5 cm. long or more; calyx about 1.5 mm. long at anthesis, 
about 2 mm. long in fruit, divided nearly to base; achenes trigonous, reddish-brown, 
with one face broader than the others, about 2 mm. long, very lustrous. Infrequent or 
rare in seasonally moist places in w. Tex. (Brewster, Hudspeth, Pecos and Upton cos.), 
May-Oct.; nat. of Near and Middle East, now adv. in Calif. and Tex. 

6. Polygonum tenue Michx. Slenderly taprooted annual, the roots and mainstems about
1-2 mm. thick; stems erect, somewhat branched, 2-3 ( -4) dm, tall, stems ( and branches)
more or less 4-angled or very narrowly 4-winged below the ocreae which have 2 long
subulate lobes; petiole as long as and adnate to ocrea; blade jointed to petiole, linear,
5-30 mm. long, I (-3) mm. broad; flowers solitary or in 2's ( or 3's) at the upper nodes,
nearly sessile, always erect; calyx about 3 mm. long; sepals 5; style 0.3-0.4 mm. long, 3-
parted to near the base; achene triquetrous, about 3 mm. long, black, smooth and shiny
at maturity, margin of face of achene characteristically dull and striate. Pollen of P. tenue
is of the Du,aoia-type thus indicating that this species should be assigned to Polygonum
Sect. Duravia. Rare in e. haH ( Denton and Gonzales cos.) of Tex., in sterile oak woods,
Sept.-Nov.; e. half of U.S.

7. Polygonum sagittatum L. TEARTHUMB, ARROW-VINE. Basally stoloniferous or sub
rhizomatous, probably perennial; stems ascending, thin, weak and reclining or scandent, 
to 2 m. long, 4-angled and finely channeled, armed on the angles with minute recurved 
prickles; leaf blades lanceolate or broadly so, 1-12 cm. long, sagittate-cordate basally, 
apically acute; petioles long in lower leaves, short in upper ones; inflorescences terminal 
and axillary ( a very small tight head of white or pale-pink flowers on a very long peduncle 
longer than leaves); calyx 5-parted; stamens 8; achene triquetrous, 3-3.5 mm. long, black 
or brownish, smooth. Tracaulon sagittatum ( L.) Small. Infrequent at margins of lakes, 
swamps, marshes and bogs in e. Tex., June-Oct.; Nfld. to Sask., s. to Fla. and Tex. 

The related species P. Meisnerianum Cham. & Schlecht. has repeatedly dichotomously 
branched peduncles and the bases of the blades are nearly sessile and only very shallowly 
( if at all) cordate; it has been reported to occur in Texas, but we have seen no specimens. 

8. Polygonum cristatum Engelm. & Gray. Short-lived perennial vine ( flowering first
year); stems annual, twining; leaf blades deltoid to shallowly sagittate-deltoid, 2-9 cm. 
long, only very slightly ( if at all) acuminate; flowers reflexed (pendulous) on very slender 
pedicels several mm. long, at the middle nodes borne in twos or threes but on some of 
the distal parts of the stems borne in racemelike masses; calyx after anthesis eventually 
about 6 mm. long, 3 of the sepals with flat, toothed or crimped wings 0.25-1 mm. broad; 
achenes lustrous, trigonous, 3-3.5 mm. long. Tiniaria cristata ( Engelm. & Gray) Small, 
Bilderdykia cristata ( Engelm. & Gray) Greene, P. sca11dens L. var. cristatum ( Engelm. &

Gray) GI., Reynoutria scandens ( L.) Shinners var. cristatum ( Engelm. & Gray) Shinners. 
Edges of woods in e. and n.-cen. Tex. ( possibly also canyons in Plains Country), Aug.
Oct.; Tex., Ark., Okla. and La.; sparingly elsewhere where probably adv. 

Polygonum scandens L. has been reported to occur in Texas (Wheeler Co.) but we 
have seen no specimens; it has more deeply sagittate leaves and denser inflorescences and 
infructescences, the mature calyxes about 1 cm. long and with wings 1.5-3 mm. broad 
at summit. 

9. Polygonum Convolvulus L. BLACK BINDWEED. Annual vine, glabrous but minutely
scurfy; stems twining, 1-12 dm. long; leaf blades ovate-deltoid or usually ovate-sagittate, 
15-60 mm. long, acuminate; flowers borne usually in pairs or threes at the same nodes or
toward the ends of the branches flowers in racemelike inflorescences; pedicels very slender,
2-3 mm. Ion!?, reflexed; calyx after anthesis becoming about 3.5 mm. long, closely investing
the achene, the 3 outer sepals minutely keeled; achene 3.5-4 mm. long, triquetrous, black.
Bilderdykia Convolvulus ( L.) Dum., Tiniaria Convolvulus ( L.) Webb & Moq., Rey
noutria Convolvulus ( L.) Shinners. Infrequent or rare, usually in disturbed soil and often
in gardens and flowerbeds, nearly throughout Tex., except extreme Trans-Pecos, Apr.
Sept.; a Eur. weed now widely adv.

10. Polygonum virginianum L. JUMP SEED. Annual herb; stems erect or reclining, 3-15
dm. tall; ocreae marginally truncate and ciliate; leaf blades ovate to elliptic-ovate or 
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ovate-lanceolate, 3-16 cm. long, acute; flowers in long terminal very loose and interrupted 
wancllike or spikelike aggregations; pedicels about 3 mm. long; calyx greenish-white, about 
4 mm. long, 4-parted to near the middle; achene lenticu1ar, strongly biconvex, 3.5-4 mm. 
long, ovoid-oblong, topped by the 2 persistent deflexed and hooked (hornlike) rather 
rigid styles about 4 mm. long. Antenoron virginianum (L.) Roberty & Vautier, Tovara 
virginiana ( L.) Raf. Local in rich woodlands, e., s.e. and n.-cen. Tex., June-Oct.; Que., 
Ont. and most of e. U.S.; also Pue. and Hgo. 

5. PERSICARIA MILL. 51 

Herbaceous glabrous or appressed-pubescent annuals or perennials with alternate 
stipulate ( sheathlike ocreae) leaves; flowers small, mostly in spikelike racemes, 4- to 
6-merous; sepals distinct, petaloid; stamens 6 to 8; anthers small, linear, occasionally
highly colored; styles 2 or 3, joined at or near base; fruit a lenticular or trigonous
I-celled dark-brown or black achene.

About 120 species, world-wide.

1. Ocrea ( stipular sheath) with marginal cilia less than 1 mm. long ( 2)
1. Ocrea with marginal cilia 1.5 mm. long or more ( 8)

2(1). Peduncles with numerous stalked glands ( 3)
2. Peduncles without stalked glands ( sessile ones may occur) ( 5)
3 ( 2). Styles and stamens of the same length ( or nearly so), �ot exserted from calyx;

achene lenticular, flat or nearly so on both surfaces; flowers white to pink; annual 
.......•..••................................. 3. P. pensylvanica. 

3. Styles or stamens exserted; achene lenticular and with at least one side convex or

ridged (4) 

4(3). Racemes 1 or 2, terminal; achene p1ump, strongly biconvex; leaves and ocreae 
obviously pubescent ( at least when young); sepals in fruit more than 4 mm. long, 
strongly-veined; Bowers pinkish-red; stems green; perennial .........•....... 
. . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 1. P. coccinea. 

4. Racemes numerous, lateral and terminal; achene ridged or with only one strongly
convex face; leaves and ocreae glabrous or nearly so; sepals in fruit usually less 
than 4 mm. long; Bowers white or pink; stems usually cherry-red ( at least at 
nodes); annual ......•.....................••. 2. P. bicornis. 

5 ( 2). Racemes usually nodding; sepals with prominent anchor-shaped veins near apex; 
achene lenticular, flat, about 2 mm. long; annual ... 4. P. lapathifolia. 

5. Racemes erect; sepals without anchor-shaped veins; achene biconvex, oval in cross
section; annual or perennial ( 6) 

6 ( 5). Leaf blades less than 2 times as long as wide, long-petioled ( usually 2 5  mm. long 
or more); mature ocrea short, about as wide as high; petioles, stems and peduncles 
copiously pubescent with strigose hairs; calyx 3.3 mm. long or more, pink to 
pinkish-red; annual ............................ 5. P. orientalis. 

6. Leaf blades more than 2.5 times as long as wide, short-petioled ( less than 20 mm.
long); mature ocrea at leru:t 1.5 times longer than broad; petioles, stems and 
peduncles glabrous or pubescent; calyx 2 -4.5 mm. long, white or pinkish-red ( 7) 

7 ( 6). Peduncles and ocreo1ae strigose or stipitate-glandular; stamens or styles strongly 
exserted from the flowers; calyx in fruit 4 mm. long or more, pinkish-red; racemes 
1 or 2, terminal ••........•.........•.......... 1. P. coccinea. 

1. Peduncles and ocreolae not strigose or stipitate-glandular ( glands, if present, sessile);
stamens and styles mostly included; calyx in fruit less than 3.5 mm. long, white 
or pinkish-white; racemes numerous, terminal and lateral ................... . 
. . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . 6. P. densi-/lora. 

-----

Q Contributed by James S. Wilson. 
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8( 1). Leaf blades less than twice as long as wide; petioles usually 2 5  mm. or more 
long; mature ocrea short, about as wide as high; petioles, stems and peduncles 
copiously pubescent with strigose hairs; flowers pinkish-red; robust annual ..... . 
• . . . . . . . • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • 5. P. orientali,;.

8. Leaf blades at least 2.5 times as long as wide; petioles usually less than 2 0  mm. long;
mature ocrea at least 1.5 times as long as broad (9) 

9( 8). Calyx glandular (10) 
9. Calyx without glands ( 12)

10( 9). Achenes biconvex, oval in cross section; styles 2; stems stout, usually over 7 mm.
in dinmeter at base; perennial . . . . . . . . . . . . . . . . . . 6. P. densi/lora.

IO. Achene mostly trigonous, triangular in cross section; styles 3; stems less than 6 mm. 
in diameter at base ( 11 ) 

11 (10). Achenes black, lustrous, smooth; young flower buds white or green-tipped; inflor-
escence erect ................................. 7. P. pttnctata.

11. Achenes black, dull, minutely pitted; young buds pinkish; inflorescence usually
nodding ..................•.....•............ 8. P. Hycfropiper.

12( 9). Ac'henes trigonous; styles 3 ( 13) 
12. Achenes lenticular; styles 2 ( 15)
13( 12). Racemes usually less than 4 cm. long, mostly rounded at the apex; marginal

cilia of ocrea usually less than 3 mm. long; achene ovoid, longer than wide, lenticu-
lar or trigonous ( if trigonous, the faces slightly concave) .................... . 
. . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. P. vulgaris.

1 3. Racemes usually more than 4 cm. long, tapering to the apex; marginal cilia of ocrea 
usually 3 mm. long or more; achenes trigonous, about as wide as long, the sides 
or faces flat ( 14) 

14( 1 3). Ocrea with marginal cilia usually 6 mm. or more long; leaves usually 15 mm. 
or more wide; stems usually 7 mm. or more in diameter at base .............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0. P. setacea.

14. Ocrea with marginal cilia usually less than 6 mm. long; leaves usually less than 15
mm. wide, if wider then the ocrea usually less than 5 mm. long; stems less than
7 mm. in diameter at base ...................... 11. P. hydropiperoides.

1 5( 12). Racemes usually less than 4 cm. long, mostly rounded at the apex; marginal cilia 
of ocrea usually less than 3 mm. long; achene lenticular or trigonous ( if trigonous, 
the faces slightly concave); annual . . . . . . . . . . . . . . 9. P. vulgaris.

1 5. Racemes usually more than 4 cm. long, tafering to the apex; marginal cilia of ocrea
usually 3 mm. or more long; perennial 1 6) 

16( 15). Peduncles and ocreolae strigose or stipitate-glandular; stamens or styles strongly 
exserted from the Bowers; calyx in fruit 4 mm. long or more, pinkish-red; racemes 
1 or 2, terminal . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . I. P. coccinea.

10. Peduncles and ocreolae not strigose or stipitate-glandular ( glands, if present sessile);
stamens and styles mostly included; calyx in fruit less than 3.5 mm. long, white 
or pinkish-white; racemes numerous, terminal and lateral .............. ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. P. densi'fl,ora. 

1. Persicaria coccinea (Muhl.) Greene. Perennial from subterranean rhizomes; stems
mostly erect, greenish, to 15 dm. high; leaf blades lanceolate, usually pubescent ( particu
larly beneath), acute to truncate at base, 5-2 5 cm. long, 1-6 cm. wide; ocrea usually 
eciliate, pubescent, much longer than wide; peduncles stipitate-glandular or strigose
pubescent; racemes terminal, 1 or 2; calyx pink to reddish-pink, 4 mm. long or more in 
fruit; stamens included or exserted ( always of different length than the styles); styles 2, 
included or exserted; achenes infrequent, biconvex, turgid, 2.8-4 mm. long, black, 
lustrous. Polygonum cocclneum Muhl. Ponds, rivers, streams, lakes and ditches in e. Tex., 
June-Oct.; throughout N.A. 

2. Persicaria bicomis (Raf.) Nieuw. P1NK SMARTWEED. Annual from taproot; stems
erect, much-branched, cherry-red ( at least at the nodes), 1-20 dm. high; leaf blades 
Ianceolate, punctate, glabrous except for a few appressed hairs, 5-18 cm. long, 1-4 cm. 
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wide; ocrea eciliate or occasionally with cilia less than 1 mm. long, higher than wide; 
peduncles stipitate-glandular; racemes erect, numerous, lem1inal and lateral; calyx 
pinkish, 5-parted, 2. 7-4.6 mm. long; stamens 6 to 8, included or exserted ( always of 
different length than the styles); styles 2, included or exserted; achene lenticular, ridged 
or hwnped on at least one face, dark-brown or black, lustrous, 2.5-3.5 mm. long and 
nearly as wide. Polygonum bicorne Raf., Polygonum longistylum Small. Wet areas, ditches 
and disturbed habitats ( often a first year invader) throughout Tex., May-Jan.; Neb. to 
Colo, and s. to Tex., Calif. and Mex. 

The plants in southern Texas often have slightly fringed ocreolae (fringe absent in 
north) and more pronounced ridges on the achene than their northern counterparts. 

3. Persicaria pensylvanica ( L.) Small. SMARTWEED. Annual from taproot; stems erect,
much-branched, usually greenish, mostly glabrous, 1-20 dm. high; leaf blades lanceolate, 
punctate, glabrous or with some scattered appressed hairs, 5-22 cm. long, 1-5 cm. wide; 
ocrea eciliate, longer than wide, thin and brittle; peduncles stipitate-glandular or stipitatc
glandular and pubescent; racemes nwnerous, erect, terminal and lateral; calyx white to 
pinkish, 5-parted, 3.1-4.2 mm. long; stamens of nearly the same length as the styles and 
not exserted from the calyx; styles 2; achene lenticular, Hat or concave on botll faces, 
dark-brown or black, lustrous, 2.5-3.4 mm. long and nearly as wide. Polygonum pensyl
vanicum L. Wet or disturbed areas in (mostly) e. Tex., May-Nov.; throughout N.A. 

4. Persicaria lapathifolia ( L.) Small. Annual from taproot; stems erect, much-branched,
greenish, 1-25 dm. high; leaf blades lanceolate, punctate, glabrous ( occasionally densely 
white-tomentose beneath in aq__uatic forms), 5-30 cm. long, 1-5 cm. wide; ocrea eciliate, 
glabrous, strongly ribbed, higher than wide, brittle; peduncles glabrous or somewhat 
appressccl-pube�cent, occasionally glandular; racemes mostly nodding but on small 
specimens usually erect, numerous; calyx white to pinkish-white, 4- or 5-parted, 2-2.9 mm. 
long, 1.1-1.9 mm. wide, bearing anchor-shaped veins near tile apex of each sepal; stamens 
includecl; styles 2; achenes lenticular, dark-brown or black, 2-2.5 mm. long, 1.8-2.4 mm. 
wide, usually concave on one side. Polygonum lapathifolium L. Wet areas, disturbed 
habitats, throughout Tex., Apr.-Dcc.; introd. from Eur. and now throughout N.A. 

:S. Persicaria orientalis (L.) Spach. PRINCESS-FEATHER, Annual from taproot; stems 
erect, branched, usually green, strigose, 4-30 dm. high; leaf blades obovate, commonly 
truncate at base, strigose beneath, 6-22 cm. long, 4-12 cm. wide; ocrea usually ciliate, 
about as wide as high; peduncles tomentose; racemes numerous, erect; calyx 5-parted, 
pink to reddish-pink, epunctate, 4-4.5 mm. long in fruit; stamens included; styles 2; 
achenes lenticular, turgid, oval in cross section, black, lustrous, 3-3.5 mm. long, 1.8-2.6 
mm. wide. Polygonum oriental.e L. E. Tex., June-Nov.; a garden escape in e. U.S.; nat.
of Eur.

6. Persicaria densiHora ( Meisn.) Moldenke. Perennial; stems erect, branched, usually
7 mm. or more wide at base, usually glabrous, 6-20 dm. high; leaf blades lanceolate, 
mostly glabrous, 5-25 cm. long, 2-5 cm. wide; ocrea ciliate or eciliate, brittle, longer than 
wicle; peduncles occasionally glandular or slightly pubescent; racemes numerous, long, 
often appearing compound, mostly erect; calyx whitish to whitish-pink, 5-parted, 2.3-3.2 
mm. long; styles 2; achene lenticular, turgid, oval in cross section; lustrous, dark-brown to
black, 1.9-2.5 mm. long. Polygonum densiflorum Meisn. Wet areas ( often in water) along
the Coastal Plain, June-Nov.; infrequent but throughout e. U.S. and southw.

7. Persicaria punctata (Ell.) Small. WATER SMARTWEED. Annual or perennial; stems
ascending, green, glabrous or nearly so, 1-10 dm. high; leaf blades Ianceolate, punctate, 
3-15 cm. long, 5-20 mm. wide; ocrea 2 to 4 times as long as wide, ciliate, the bristles
usually less than 6 mm. long; peduncles usually glabrous, glanclular; racemes numerous,
usually erect, mostly moniliform; calyx dotted witll yellowish glands, mostly green or
greenish-white, excluding tile stipe less tllan 3 mm. long ( in ours); stamens included;
styles 3; achenes dark-brown or black, lustrous, trigonous ( occasionally lenticular-turgid),
1.8-3 mm. long and about three fourths as wide. Polygonum punctatum Ell. Wet areas
throughout but more common in e. Tex., Feb.-Dec.; throughout N.A. and S.A.

Often confused with P. Hydropiper which has dull achenes and nodding racemes. 
8, Persicaria Hydropiper ( L.) Opiz. WATER SMARTWEED. Annual or perennial; stems 

ascending, glabrous or nearly so, green, 1-10 dm. high; leaf blades Janceolate, punctate, 
3-16 cm. long, 5-20 mm. wide; ocrea 2 to 4 times as long as wide, ciliate, the bristles
usually less than 6 mm. long; peduncles usually glabrous, glandular; racemes numerous,
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moniliform, commonly nodding or drooping; calyx yellow-glandular, green or greenish
white ( pink at tip on young buds), 2.5-4.1 mm. long in fruit; stamens included; styles 
usually 3; achenes dark-brown or black, dull, minutely pitted, mostly trigonous, 2-3.3 
mm. long. Polygonum Hydropiper L. Rare, mostly e. Tex., June-Dec.; throughout N.A.
and also parts of Euras.

Similar to and often confused with P. punctata. 
9. Persicaria vulgaris Webb & Moq. LADY'S-THUMB, Moco DE CUAJOLOTE. Annual;

stems much-branched, ascending, glabrous or nearly so, green or occasionally marked 
with red, 1-10 dm. high; leaf blades lanceolate, nearly glabrous, 3-15 cm. long, 5-18 mm. 
wide; ocrea brittle, 2 to 4 times as high as wide, ciliate, the bristles usually less than 
3 mm. long; peduncles usually glabrous; racemes numerous, usually less than 3 cm. long 
( rarely to 5 cm.), dense; calyx without glands, white, pink or purple, 2.2-3.2 mm. long; 
stamens included; styles 2 or 3; achenes dark-brown or black, lustrous, lenticular or 
trigonous (if trigonous, the faces slightly concave), 2-2.7 mm. long. Polygonum Persicaria 
L. Common in disturbed areas or wet ground throughout Tex., June-Dec.; introd. from
Eur. and now throughout N.A.

Similar to and often confused with P. hydropiperoides. 
10. Persicaria setacea ( Baldw.} Small. Perennial; stems large, the base ( usually 7 mm.

or more in diameter) often decumbent and rooting at the nodes, greenish above, to 2 m. 
high; leaf blades lanceolate, scabrous to strigose, 7-24 cm. long, 1-6 cm. wide; ocrea 6-18 
mm. long, pubescent, ciliate, the bristles 6-22 mm. long; peduncles strigose to glabrous;
racemes numerous, erect, tapering to the apex, usually over 4 cm. long; calyx without
glands, white to pinkish-white, 2-2.9 mm. long; stamens included; styles 3; achenes dark
brown to black, lustrous, trigonous ( the faces flat), 1.5-2.5 mm. long and about three
fourths as wide. Polygonum hydropiperoides var. setaceum ( Baldw.) Cl. Wet areas in
e. Tex. and Gulf Coast, June-Oct.; s.e. U.S. and southw.

Overlapping with P. hydropiperoides var. opelousana in many characteristics.
11. Persicaria hydropiperoides ( Michx.) Small. Annual or perennial; stems erect, often

rooting at nodes, glabrous or nearly so, to 1 m. high; leaf blades lanceolate, minutely 
scabrous to strigose, 3-17 cm. long, 8-15 mm. wide; ocrea ciliate, the bristles usually less 
than 5 mm. long, scabrous to strigose, at least twice as long as wide; racemes mostly 4-8 
cm. long, numerous, usually tapering to the apex; calyx white to pink, without glands,
2-3.2 mm. long; stamens included; styles 3; achenes dark-brown or black, lustrous, tri
gonous ( the faces flat), 1.6-2.3 mm. long ( usually about 1.9 mm. long). Polygonum
hydropiperoides Michx. Wet areas throughout Tex., June-Nov.; throughout N.A.

Many intergrades occur between the two varieties of this taxon and between them and 
P. setacea.

Var. opelousana (Ridd.) J. S. Wils. Differing from var. hydropiperoides in narrower
leaves ( rarely over 1 cm. wide), longer cilia on the ocrea ( usually over 5 mm. long) and 
shorter achenes (usually about 1.7 mm. long). Polygonum opelousanum Ridd., P. hydro
piperoides var. opelousanum (Ridd.) Stone. Wet areas in e. Tex., Apr.-Nov.; throughout 
s.e. U.S. and n. Mex.

The most common variety in Texas, being particularly abundant in wet ditches, swales,
etc. In many areas, this taxon is hardly, if at all, separable from var. hydropiperoides. 

6. ANTIGONON ENDL. PRIVY-VINE 

A tropical American genus of about 8 species. 
I. Antigonon leptopus H. & A. QUEEN'S WREATH, coAMECATL, CORONA DE LA REINA.

Perennial vine from enlarged somewhat tuberlike roots; stems annual ( at our latitude), 
tendril-bearing; leaves alternate, thin, reticulate-veined, ovate, 2-13 cm. long, entire, 
usually deeply cordate at base and acuminate at apex; flowers pendulous in branched in
florescences, pink or less often white; fruiting calyx commonly 5-10 mm. long; endosperm 
ruminate. Commonly planted in s. and e. halves of Tex., in the s. part occasionally 
volunteering ( especially about old homesteads), summer-fall; nat. of Mex., widely introd. 
in warm temp. regions. 

One of our most desirable ornamentals; eagerly sought by bees and hummingbirds. 
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7. BRUNNICIIlA GAERTN. EARDROP VINE 

A monotypic North American genus. 
1. Brunnichia ovata (Walt.) Shinners. Perennial vine; stems perennial at least in

part, climbing by means of tendrils; leaves alternate, entire, ovate or ovate-lanceolate, 
truncate or subcordate at base, acute to acuminate at apex, 3-1 5 cm. long; flowers in
terminal panicled spikelike racemes, with calyx greenish or yellow-green; achene trigon
ous, about 6 mm. long, closely invested by the accrescent and leathery somewhat winged 
hypanthium that becomes nearly 3 cm. long. B. cirrhosa Gaertn. Infrequent on edge of 
and in woods near streams, lakes and ponds in e. Tex ., spring-summer; Gulf States, n. to 
Mo., Tenn. and S.C. 

There is some question regarding the name of this plant since the names "ovata" and 
"cirrhosa .. were published within a few months of each other, and it is not certain 
which has priority. 

FAM. 61. CHENOPODIACEAE VENT."
2 

GoosEFOOT F AMIT, Y 

Herbaceous weedy plants, g1abrous or pubescent, with inconspicuous flowers; stems 
more or less succulent, often articulate; leaves opposite or alternate, with no stipules 
nor scarious bracts, sessile or petiolate; blades flat, broad or often succulent and cylindrical 
or subterete, sometimes reduced to scales, entire, dentate or lobed; flowers perfect, uni
sexual or polygamous, usually regular, minute, usually green, with the free calyx imbri
cated in the bud, usually solitary in small cymose glomerules that are spicate, axil1ary, 
paniculate or cymose, or flowers axillary and solitary, sometimes arranged in terminal 
strobiles or sunken in depressions in the stem; stamens as many as lobes of the Hower 
or occasionally fewer and inserted opposite them or on their bases; ovary 1-locular, 
becoming a I-seeded thin utricle or rarely an achene; styles or stigmas 2, rarely 3 to 5; 
perianth simple, persistent, mostly enclosing the fruit; embryo coiled into a ring around 
the mealy endosperm ( if any is present ) or conduplicate or spiraled. 

About 1 00 genera and 1,400 species, world-wide, many weeds. Represented in Texas 
by 16 genera and about 48 species. 
1. Embryo annular, hippocrepiform, conduplicate or semiannular, partly or wholly sur

rounding the endosperm; perinnth segments slightly if at all imbricate ( 2) 
1. Embryo spirally coiled; endosperm lacking or divided by the embryo into two

parts (14) 
2 ( 1 ) . Fruit opening after ripening or at termination of a lid; flowers perfect ........ . 

. . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. Beta, p. 528. 
2. Fruit indehiscent ( 3) 

3(2). Leaves well-developed; stems not jointed; flowers usually glomerate or solitary 
in the axils ( 4) 

3. Leaves reduced, scalelike; stems jointed; flowers in fleshy spikes or sunken in joints
of the stems, perfect, ebracteolate ( 13) 

4( 3). Fruit naked when ripe; flowers perfect, spicate, ebracteolate ........ .....•.• 
. . . . . . • . • • . . • . . • . • . . . . . . • . . . . . • . . • • . . . . • . • . • . 1 1. Corisperrnum, p. 546. 

4. Fruits when ripe enclosed by the perianth or by bracts ( 5)
5 ( 4). Pubescence of inflated stellate or glandular hairs, or these sometimes lacking ( 6 )
5. Pubescence sericeous; flowers usually perfect, mostly ebracteolate ( 1 2)

6(5). Flowers mostly perfect, ebracteolate (7)
6. Flowers usually unisexual, the pistillate ones bracteate ( 9)

st Contributed by Clyde F. Reed; cf. his treahnent in C. L. Lundell, Flora of Texas
II: 21-8 8. 1969 for complete synonymy. 
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7(6). Stamen l; perianth segment 1 .........•........ 2. Monolepis, p. 528. 
7. Stamens usually 3 to 5; perianth segments 3 to 5 (.8)
8 ( 7). Perianth horizontally winged in fruit . . . . . . . . . . . . 3. Cycloloma, p. 529. 
8. Perianth not winged . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. Chenopoditlm, p. 529. 

9 ( 6). Pubescence of branched hairs; seed vertical; perianth none in the pistillate flowers 
. . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. Eurotia, p. 545. 

9. Pubescence of inflated hairs or lacking; seed vertical or horizontal ( 10)
10( 9). Bracts of pistillate flowers strongly obcompressed, carinate dorsally; pistillate

flowers bibracteate ...............•........•... 7. Suckleya, p. 545. 
10. Bracts of pistillate flowers usually compressed, never strongly obcompressed; pistillate

flowers without a perianth ( 11) 
11 ( 10). Stigmas 4 or 5; leaves and stems glabrous; bracts united to near the apex ..... 

. . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. Spinacia, p. 538. 
11. Stigmas 2 or 3; leaves and stems with inflated hairs, at least when young ........ . 

. . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . 6. Atriplex, p. 538. 
12( 5). Perianth segments horizontally winged in fruit . . . . 9. Kochia, p. 545. 
12. Perianth segments all or some of them produced into an elongate spine in fruit ..... 

• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. Bassia, p. 546. 

13(3). Bracts subtending the flowers alternate, fleshy, peltate, persistent or tardily 
deciduous; flowers forming dense cylindric sessile spikes; �eed smooth; endosperm 
copious ...................................... 12. Allenrolfea, p. 547. 

13. Bracts subtending the flowers opposite, united, persistent; flowers sunken in de
pressions of the branches; seed pubescent; endosperm none ...•..•....•...... 
. . . . . • • . . . . . • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 13. Salicornia, p. 547. 

14( 1 ). Flowers ebracteolate, the staminate ones consisting of stamens arranged beneath 
a peltate scale in an amentlike spike •......••..•• 14. Sarcobatus, p. 548. 

14. Flowers bracteolate, mostly perfect, never in amentlike spikes ( 15)

15( 14 ). Bractlets small, scale]ike, shorter than the perianth; embryo piano-spiral ..... . 
. . • . • . . • . . . . . . . . . . . . . • . . . . . . . . . • . . . . . . • . . • . . • 15. Suaeda, p. 549. 

15. Bractlets equaling or longer than the perianth; embryo usually conic-spiral .•...... 
. . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16. Salsola, p. 551. 

1. BETA L.

About 6 species native to Europe and the Mediterranean region. 

1. Beta vulgaris L. BEET. Annual or biennial herb, usually glabrous throughout,
the roots (hypocotyl) much-thickened, often grown as a vegetable; stems 6-12 elm. tall, 
one of several from each root, paniculately branched above, green or often red; leaves 
alternate, the petioles of lower rosulate ones often equaling the blades; blades oval or 
ovate-oblong, often undulate, fleshy; flowers perfect, in glomerules, sessile in the axils of 
leaves or terminal in simple spikes that become elongated and interrupted with age; 
perianth urceolate, 5-lobed, adherent to the base of the ovary, in fruit closed and 
indurate; calyx tubes oblong, becoming linear, obtuse and strongly carinate; stamens 5, 
perigynous; stigmas 2 to 5. connate at the base; pericarp attached to the perianth below 
and free from the seed; seed horizontal, orbicular or reniform, 1.5-2 mm. broad, smooth; 
embryo annular, surrounding the copious endosperm. 

Cultivated for its beet-root and leaves as vegetables and its root for sugar; occasionally 
escaped from cultivated areas. 

2. MONOLEPIS SCHRAD.

About 6 species in both the New World and Old World. 

1. Monolepis Nuttalliana (Schult.) Greene. POVERTY WEED. Annual herb, low aucl
branched at the base, with pale-green foliage; stems stout, decumbent or ascending, 
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much-branched, 1-3 dm. tall, succulent, rather mealy when young, becoming glabrate 
in age; leaves alternate, fleshy, short-petioled or subsessile, the upper leaves sessile, the 
leaf blades triangular to lanceolate, 1-6.5 cm. long, with a pair of divergent lobes toward 
the base, sometimes a few teeth above, otherwise entire; flower clusters sessile, densely 
many-flowered with bracts, often reddish in age; sepals single, entire, persistent, bractlike, 
fleshy or coriaceous, oblanceolate or spatulate, acute or acutish; stamen 1 or lacking in 
pistillate flowers; styles 2, filiform; stigmas 2, subulate, connate at the base; pericarp or 
utricle ovoid, compressed, evenly pitted at maturity, adherent to the seed; seed 1 mm. 
in diameter, vertical, flattened, dark-brown or black, the margin entire; embryo annular, 
surrounding the mealy endosperm; radicle inferior. In alkaline and dry soils, Man. to 
Alta., s. to Calif., Tex., Mo. and Son.; on ballast in Me.; Sib.; Patagonia. 

3. CYCLOLOMA MoQ.

A monotypic genus. 
I. Cycloloma atriplicifolium {Spreng.) Coult. TUMBLE RINGWING, WINGED PIGWEED. 

Annual herb 1.5-8 dm. tall and of equal diameter; stems erect or spreading, divaricately 
branched, striate, the branches slender, obtusely angled, loosely and thinly woolly, more 
or less glabrate in age except around the flowers; leaves alternate, sessile or short-petioled 
( 2-15 mm. long); blades lanccolate to ovate 2-8 cm. long, 6-15 mm. broad, coarsely 
sinuately dentate, thin, acute at the apex, cuneate at the base; flowers polygamous 
( perfect and pistillate), in paniculate spikes, without bracts; sepals 5, keeled, the 
perianth developing at maturity into a horizontal wing; calyx wings wbite-hyaline, irregu
larly lobed and toothed, 4-5 mm. in diameter, covering the utricle, becoming red or 
purple in age; stamens 5; ovary densely tomentulose; styles 2 or 3, partially united; 
utricle depressed-globose, enclosed in the calyx; seed flat, about 1.5 mm. wide, horizontal, 
black, smooth; pericarp membranaceous, free from the seed; embryo annular, enclosing 
the mealy endosperm; radicle centrifugal. Weedy, often found in sandy fields, Man. to 
Ind., s. to Ariz. and Tex.; adv. in e. U.S. and Eur. 

4. CHENOPODIUM L. GoosEFOOT. P1GWEED

Annual or perennial weedy herbs, rarely su.ffrutescent, often strongly scented, usually 
with mealy-coated or glandular foliage but sometimes glabrate; stems sometimes quite 
rough and nearly woody; leaves alternate, usually petiolate, flat, varying from linear to 
ovate or hastate to lanceolate, the blade entire, toothed or lobed, quite variable; flowers 
perfect or rarely unisexual, in axillary or terminal spikes or glomerules; perianth usually 
5-parted, calyxlike; sepals persistent, flat or keeled; stamens I to 5; ovary superior, usually
depressed, 1-celled; styles 2 to 5; utricle containing one horizontal or vertical seed;
pericarp usually adherent to the seed, sometimes fleshy; embryo curved or annular,
surrounding the mealy endosperm; radicle inferior or centrifugal.

A large genus of weedy plants, represented in Texas by 26 species. Some species are 
used as potherbs while C. quinoa Willd. is a valuable cereal plant in South America. 

1. Plants variously both pubescent and glandular; perianth parts separate or fused only
at the base (2) 

1. Plants glabrous or farinose but not glandular or pubescent ( 5)
2 {1). Seeds vertical, 0.5-0. 7 mm. broad; flowers in small glomerules in the axils of the

lobed leaves ........ ................... ... .... 1. C. pumilio. 
2. Seeds chiefly horizontal, 0.6-1 mm. broad ( 3)
3 ( 2). Flowers in small glomerules or short spikes, these chiefly bracteate in an extensive

paniculate inflorescence; well-developed leaves usually more than 6 cm. long; 
lower leaf surfaces glandular; perianth parts inconspicuously glandular, usually 
glabrous ..................................... 4. C. ambrosloides. 

3. Flowers in dichotomous cymes; leaves chieHy less than 3 cm. long; perianth and lower
surface of leaves glandular or else these glabrous and young branches inconspicu
ously whitish vesiculous-pubescent; leaves sinuate-pinnatifid { 4) 



5 30 Chenopodiaceae (Goosefoot Family) 

4( 3). Glands on perianth parts chiefly stalked; stems densely glandular; perianth parts 
acute to attenuate, not keeled or tuberculate; cymes contracted in usually dense 
racemes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. C. Botrys. 

4. Glands on perianth parts chiefly sessile or lacking; stems moderately to sparingly
pubescent or glandular; perianth parts acute or obtuse, keeled or tuberculate, 
glandular; cymes diffuse, in racemes or panicles ...• 3. C. incisum. 

5 ( 1). Seeds vertical or both vertical and horizontal in the same inflorescence; plants 
glabrous or farinose but if conspicuously farinose on lower leaf surfaces then 
forinules inconspicuous or lacking on the perianth parts; perianth parts chiefly 
3-parted ( 4- or 5-parted in horizontal flowers which are terminal in the glomer

ules), the divisions entire or apiculate; stigmas not over 0.5 mm. in length;
annuals ( 6)

5. Seeds horizontal, rarely and exceptionally a few vertical; plants variously farinose,
usually prominently so and at least as much so on the perianth parts as on the 
leaves; perianth 5-parted (7)

6( 5). Perianth parts 3 or 4 (of Bowers with vertical seeds), united nearly to the tip; 
stigmas 0.2-0.3 mm. long, usua11y ascending in a V; leaves glabrous, deltoid to 
rhombic or spatulate. shallowly denticulate to entire; free tips of sepals minutely 
but definitely apiculate . . . . . . . . . . . . . . . . . . . . . • . . 5. C. chenopodioides. 

6. Peria nth parts usually 5 ( of Bowers with vertical seeds), free nearly to the base or
some but not all in each Hower united above the middle; stigmas scarcely exceed
ing 0.1 mm., horizontally spreading; leaves densely white-farinose below, ovate 
or narrowly ovate, undulate or serrate, not hastate, the teeth and tips obtuse; 
perianth parts glabrous; horizontal seeds largely exposed by the sepals, numerous 
in the glomerules; glomerules chiefly ebracteate in small axillary or terminal spikes 
• . • • • . . . . • . . • • . . . . . . . . . • . . . . . . . . . . . . . . • . . . . . . 6. C. glaucum. 

7( 5). Principal leaves linear to narrowly ovate or oblong, usually less than 1 5  mm. broad 
and occasionally to 20 mm. across the basal lobes, 3 times as long as broad, entire 
or with basal lobes and sometimes with low teeth in thin-leaved forms, 1- to 3-
nerved or occasionally pinnately veined; petioles shorter than the blades; pericarp 
separable and smooth or attached and glandular-roughened, never reticulate or 
alveolate; sepals without definite apiculate tips, exposing the mature fruit laterally 
and dorsally; seeds maturing nearly uniformly in the cymes ( 8) 

7. Principal leaves deltoid to deltoid-rhombic or ovate, 1 to 3 times as long as broad,
pinnately veined, entire; sepals with definite apiculate tips ( 1 2) 

8(7). Principal leaves oblong to lanceolate or ovate-lanceolate, moderately thin to almost 
fleshy, entire or if with prominent basal lobes then the terminal lobe lanceolate 
and less than 8 mm. broad; plant upright to low and spreading; pericarp separable 
. . . . . . • . . . . . . • • . . • . . . . • . . . . . . . . . . . . . . . . . . . . . . 7. C. desiccatum. 

8. Principal leaves linear or nearly so, chiefly fleshy, one-nerved, the margins entire;
pericarp attached to the seed ( 9)

9( 8). Sepals united to or above the widest part of the seed, appendaged by an undulate 
collar from the sinuses, not carinate; seeds 1.5 mm. broad, rugose, strongly flat
tened, umbonate ...............•.............. 8. C. cycloides. 

9. Sepals without an undulate collar from the sinuses, carinate; pericarp green or
greenish ( 10) 

10(9). Seeds 1.2-1.5 mm. wide; pericarp tuberculate-roughened; sepals sparingly farinose 
and appearing "water-soaked"; calyx closed in fruit; plants to 6 dm. tall, nearly 
glabrous ....••••••••.•••••.•.•...••••••••.••• 9. C. pallescens. 

10. Seeds 0.8-1 mm. wide; sepals densely farinose; calyx open in fruit; plants densely
farinose ( 11 ) 

11( 10). Plants usually less than 4 dm. tall, not ill-scented; calyx scarcely covering the 
fruit •••••......••.••..............•......... 10. C. leptopln1llum. 

11. Plants 4-8 dm. tall, ill-scented; calyx cleft nearly to the base , yeliowish tinged
with green, erect at maturity to expose the fruit •.. 11. C. hians. 
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12(7). Leaf blades deltoid to rhombic-deltoid or variously ovate but otherwise nearly 
entire ( 13) 

12. Leaf blades ovate or rhombic-ovate to deltoid, 2-10 (- 20) cm. long, longer than broad,
at least the lower ones conspicuously deeply or shallowly toothed above the basal 
lobes ( 18) 

13 ( 12). Branches weak, often prostrate; leaves broadened above the base but not 
hastate; sepals variously united, at least some for three fourths their length •••.• 
. . . • . . • . . . . • • . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . 1 2. C. V ulvaria. 

13. Branches erect or if spreading not weak or prostrate; leaves with or without basal
lobes; sepals united less than half their length ( 14) 

14(13). Pericarp separable ( 1 5) 
14. Pericarp adherent to the seed ( 17)
15(14). Leaves membranaceous to coriaceous, less than 3 cm. broad, the blades with

a basal lobe; seeds 0.9-1.1 mm. broad, maturing relatively uniformly and covered 
by the sepals; plants profusely branched, low and bushy .........••.•......• 
. . . • . . . . . . . . • . . • . . . . . . . . . . . . . . . . . • . . . . . . . . . . . 15. C. incanum. 

1 5. Leaves thin, the blades deltoid or ovate; seeds averaging more than 1 mm. broad, 
maturing mixed in the glomerules and exposed at maturity; plants upright, strict 
or variously branched ( 16) 

16(1 5). Leaf blades deltoid, 1-4 (rarely 5) cm. broad, scarcely longer than broad, the 
base with prominent hastate lobes; seeds mostly 1.1-1.5 mm. broad ....•....... 
. . . . . . . • . . . • . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . 13. C. Fremontii.

16. Leaf blades ovate, 1.5 cm. broad or less, only occasionally ·with a basal lobe; seeds
mostly 1-1.3 mm. broad .•.................•..•. 14. C. atrovirens. 

17( 14). Seed 1 mm. broad; flowers in small axillary glomerules shorter than the leaves • 
. . . • . . . . ...••.............................•.. 16. C. carnosulum. 

17. Seed 1.3-1.5 mm. broad; flowers in rather large glomerules, these in dense stout
narrowly paniculate spikes ...•................. 17. C. neomexicanum. 

18 ( 12). Leaves thin; fruit maturing very prominently mixed so that mature fruit and 
young perfect flowers are present in the glomerules at the same time; sepals weakly 
or not at all keeled, largely exposing mature fruit; pericarp usually separable; seeds 
more than 1 mm. broad ( 1 9) 

18. Leaves thin to membranaceous or coriaceous; flowers in glomerules in nearly the same
stage of development ( 20) 

19( 18 ). Leaves rounded or tapering at the base, the teeth short and ascending, gradually 
reduced to entire bracts subtending most of the inflorescence branches; pericarp 
smooth, strongly separable; seeds 1.1-1.5 mm. broad ..........•....•.•....• 
• . . · ........•..•.....•........................ 18. C. Standleyanum. 

19. Leaves rounded to truncate or cordate at the base, the teeth usually long-tapering and
spreading; inflorescence ebracteate or the main branches subtended by rather well
developed leaves; seeds 1.5-2.5 mm. broad, umbonate-lenticular, their margins 
obtuse to moderately acute; pericarp thin and delicate, cellular-reticulate, readily 
separable or attached .......................... 19. C. gigantospermum. 

20 ( 18). Leaves all strongly deltoid and prominently sinuate-dentate or only the few 
uppermost reduced to entire lanceolate bracts; stigmas short ( 0.1 mm. or less) and 
stout; seeds 1.2-1.5 mm. broad, the margins acute, the surface irregularly rough
ened; pericarp strongly adherent; sepals keeled, farinose, obtuse, largely exposing 
the fruit; plants rarely exceeding 4 dm. in height; inflorescence somewhat cymose, 
shorter than the leaves .••.....•...........•.••• 20. C. murale. 

20. Leaves rhombic-ovate, variously toothed, gradually reduced upward to entire lanceo
late bracts; stigmas long or short but not stout ( 2 1) 

21(20). Seeds and pericarp foveolate-reticulate, 1-1.5 mm. broad; style base often 
prominent ( though less than 1 mm. long); leaves thin to coriaceous; sepals with 
a prominent winged keel of ten equaling half the width of the sepal ........... . 
. . . . . . . . . . . . . . . • . . • . . . . . . . . • . . . . . . . . . . . . . . . . . 26. C. Berla,ndieri. 
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21. Seeds essentially smooth; pericarp smooth or inconspicuously irregularly roughened;
leaves mainly membranaceous in texture; sepals usually not strongly keeled, the 
keel rarely as much as one fourth the width of the sepal; style divided essentially 
to the base ( 22 ) 

22( 21). Pericarp thin and strongly separable; leaves moderately thin; sepals strongly 
farinose to the tip •..•.•...•..•.•...•....•...•. 21. C. albescens. 

22. Pericarp usually attached but varying to separable; sepals with a hyaline or yellowish
less farinose border ( 23 ) 

23(22). Leaves large, the blades 6-14 cm. long, the lower ones doubly sinuate-dentate 
with sharp teeth, the upper ones reduced to sharply serrate or occasionally entire 
bracts, strongly farinose, the farinules often tinged red on young leaves; plants 
robust, 1-3 m. tall ............................. 25. C. giganteum.

23. Leaf blades rarely exceeding 6 cm. long, variously toothed but scarcely sharply doubly
sinuate-dentate, the upper ones reduced to entire lanceolate bracts; sepals largely 
covering the fruits; inflorescences densely flowered ( 24) 

24(23). Seeds 0.9-1.2 mm. broad; plants Bowering in second week of September; lower 
and median leaves not more than 1.5 times as long as wide, coarsely toothed ( the 
lower ones more or less doubly so at the base) ..... 24. C. missourie11Se. 

24. Seeds mostly 1.1-1.5 mm. broad; plants not restricted in flowering time; sepals
largely covering the fruit ( 25) 

25(24). Leaf blades scarcely longer than broad, the basal lobes often bipartite; sepals 
united to or above the broadest part of the fruit, usually strongly keeled .. .... . 
• . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 22. C. opulif olium. 

25. Leaf blades 1.5 or more times as long as broad; sepals not united to broadest part of
fruit, variously keeled ............ ..... .... . ... 23. C. album. 

I. Chenopodium pumilio R. Br. RmGED GOOSEFOOT. Annual herb, pubescent and
glandular throughout; stems several from the base, ascending, spreading or prostrate, 
2-4 dm. long; leaves ovate or oblong to lanceolate, 1-3 cm. long, with 2 to 4 coarse teeth
on each side, lobed, densely beset with large yellow glands beneath, the petioles half as
long as the blades; flowers small, in glomerules forming spikes 2-5 mm. long in all
axils, occasionally in short terminal spikes; calyx beset with large yellow glands; stamen
usually l; fruiting calyx dry; seed small, vertical. C. carinatum of recent auth., not R. Br.,
1810. Nat. of Austral.; naturalized in waste places in Calif. and Tex.; aho in Mass., N .Y.,
Mo., N.J. and D.C.

2. Chenopodium Botrys L. JERUSALEM OAK. Annual herb, with a strong but not un
pleasant aromatic scent; stems erect, 2-6 dm. tall, densely glandular-viscid throughout, 
much-branched, the branches ascending; leaves oblong or oval, 1-5 cm. long, sinuate
pinnatifid, entire or sinuately lobed, the lobes obtuse or rounded, truncate to cuneate 
at the base, petioles half as long as or shorter than the blades, the blades of leaves in the 
inflorescence reduced and often entire; inflorescence of numerous densely many-flowered 
cymes, the whole finally forming a narrow elongate nearly naked panicle; flowers sub
sessile, 1 mm. long; calyx cleft nearly to the base, the lobes oval or oblong and acute or 
acuminate, densely glandular-pubescent, imperfectly enclosing the fruit at maturity; 
pericarp thin, whitish, firmly attached to the seed; seed subglobose, 0.6 mm. in diameter, 
dark-brown, dull, vertical or horizontal. Nat. of Eur., Asia and Afr.; adv. and naturalized 
as a weed throughout U.S. and Can. in waste places, ditches, cinder dumps and railroad 
beds; also S.A. 

3. Chenopodium incisum Poir. Annual herb, strong-scented; stems erect, 2-6 dm. talJ,
simple or branched at the base, the branches ascending, paniculately branched, sparsely 
puberulent or glabrate, often tinged with red; leaves deltoid-ovate or oblong to narrowly 
oblong, 2-6.5 cm. long, 1.5-3 cm. wide, obtuse or acuminate at the apex, truncate or 
narrowed and cuneate at the base, sinuate- or laciniate-pinnatifld, the lobes oblong or 
deltoid, bright-green, glabrous or minutely viscid-villous on the upper surface, covered 
beneath with yellow glands; inflorescence of numerous loosely few-flowered axillary 
cymes, these finally forming narrow elongate naked panicles; flowers sessile in the forks 
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of the branches and solitary at the ends of the slender lateral branches, the pedicellate 
Bowers usually abortive with their pedicels spinose; calyx deeply cleft, the lobes oval 
or oblong and acute or obtuse, corniculate-appendaged, covered with yellow or orange
yellow sessile glands, incompletely enclosing the fruit; seed horizontal, 0.5-0.8 mm. broad, 
depressed-globose, dark-brown, the pericarp adherent. Dry places, s. Colo. and w. Tex. to 
Ariz., s. to C.R.; adv. in Mass. and Me.; also in Afr. and S.A.; June-Sept. 

A medicinal plant in Mexico. 
4. Chenopodium ambrosioides L. MEXICAN TEA, WORMSEED, EPAZ0TE. Annual or

perennial herb, glabrous or glandular, ill-scented; stems erect or ascending, 3-10 dm. tall; 
branches stout, simple or paniculately branched, glabrous or puberulent below, usually 
glandular-villous or tomentulose about the inflorescence but occasionally glabrous; leaves 
oblong to ovate or lanceolate, 2-12 cm. long, 15-55 mm. broad, sinuate-dentate or 
sinuate-pinnatifid, the lobes acute or obtuse, copiously gland-dotted or the glands absent, 
puberulent to short-villous or glabrous; flowers solitary or usually glomerate in dense or 
interrupted slender or stout elongate spikes, these naked or leafy ( the blades much 
smaller than the lower ones, lanceolate to oblanceolate or spatulate to linear, obtuse to 
acute or attenuate); calyx about 1 mm. high, glabrous or short-villous, usually gland
dotted, the lobes rounded-ovate and obtuse, completely enclosing the fruit; stamens 
exserted; pericarp very thin and deciduous; seed horizontal or vertical, 0.6-0.8 mm. broad, 
nearly black, the margin obtuse. Incl. var. anthelminticum ( L.) Gray. Waste places, 
cult. grounds and shores, salt marshes, a weedy and medicinal herb, Ont. and Me., s. 
to Fla., Tex. and Calif.; summer-fall; Berm.; naturalized in Eur., Asia and Afr.; nat. of 
trop. Am., W.I. and Mex. and C.A. to S.A. 

5. Chenopodium chenopodioides ( L.) Aellen. Annual herb; stems prostrate and low
branching or upright; leaves glabrous or promptly glabrate beneath, rhombic or spatulate, 
shallowly sinuate or entire; flowers terminal and lateral in glomerules, these either sepa
rate or forming contracted spikes in the axils of leaves or bracts, or in small or large 
panicles, the terminal flowers with horizontal seeds, the lateral flowers with vertical 
seeds; perianth parts ( with vertical seed) 3 or 4, united nearly to the tips, the free tips 
minutely but definitely apiculate; stigmas chiefly 0.2-0.3 mm. long, usually ascending 
as in a V. C. mbrum sensu N. A. auth., C. humile sensu N. A. auth. Saline habitats, 
Wash. to Calif., Nev., Wyo., Col. and Tex.; also N.Y. 

6. Chenopodium glaucum L. Annual herb; stems erect or prostrate, branched through
out, the branches stout and 1-4.5 cm. long, glabrous, often reddish; leaves with petioles 
equaling or shorter than the blades, oblong to ovate-oblong, 1-5 cm. long, 5-15 mm. 
broad, obtuse, narrowly or broadly cuneate at the base, the margins sinuate-angled or 
sinuate-dentate, the teeth obtuse or acute, pale-green and glabrous on the upper surface, 
densely farinose beneath; Bowers sessile in dense glomerules, these arranged in slender 
interrupted axillary and terminal simple or paniculate naked spikes 1.5-4 cm. long, the 
inflorescence glabrous; calyx herbaceous, deeply cleft, the lobes 5 ( rarely 3 or 4), 
obovate-oblong, obtuse, in1perfectly enclosing the fruit; stamens 5 or I to 3 in the lateral 
flowers; pericarp green, free; seed vertical or horizontal, 0.6 mm, broad, dark-reddish
brown, nearly smooth, the margin acutish. Nat. of Eur., Asia, Afr., Austral. and Greenl.; 
adv. from N.B. to Va., Neb. and Tex. 

7. Chenopodium desiccatum A. Nels. TmcKLEAF G0OSEFO0T. Annual herb; stems
erect, 1-5 dm. tall, usually much-branched throughout, the stout branches ascending or 
spreading, copiously farinose or finally glabrate, often tinged with red; leaves with short 
petioles about half as long as the blades, oblong to ovate-oblong, 8-20 ( -40) mm. long, 
4-10 mm. broad, obtuse or acutish at the apex, cuneate and 3-nerved at the base, entire,
densely and coarsely farinose on both sides or becoming glabrate on the upper surface,
the upper blades little-reduced; flowers in rather dense glomerules crowded to form
short stout paniculate spikes; calyx densely and coarsely farinose, the obovate lobes
obtuse and carinate, completely enclosing the fruit; pericarp free; seed horizontal, 1-1.5
mm. broad, turgid, nearly smooth, shining, dark-reddish-brown to black, the margin
obtuse. In arid regions and dry soils, S.D. to Ida. and Wash., s. to Kan., Mo., Tex., N.M.
and Calif., July-Sept.

Var. leptophylloides (Murr.) H. A. Wahl. Annual herb; stems erect, 2-8 dm. tall, 
much-branched throughout or simple below, the branches ascending or suberect, glabrate 
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or farinose; leaves lanceolate to oblong-elliptic, obtuse or acute at the apex, cuneate at

the base, 2-6 cm. long, 4-18 mm. wide, the petioles about half as long as the blades, 3-
nerved, entire or the larger ones commonly with a short rounded tooth on each side near 
the base, thick, densely farinose beneath, usually glabrous and bright-green on the upper 
surface, the upper blades reduced; flowers in dense glomerules; calyx lobes obtuse, rough 
and white-margined, green on the back, slightly to strongly carinate, completely enclosing 
the fruit; pericarp free; seed horizontal, 1-1.5 mm. broad, smooth, shining, black, the 
margin obtuse. C. pratel'icola Rydb. In arid soils and in waste grounds, Sask. to Wash., 
s. to Mo., Tex., N.M., Calif. and n. Mex., occasionally adv. in e. U.S., July-Sept.

8. Chenopodium cycloides A. Nels. Annual herb; stems erect, 3-4 ( often to 12.5) dm.
tall, much-branched, the slender branches ascending, usually from a spreading base, 
mostly simple, glabrous or very sparsely and finely farinose, usually reddish; leaves 
narrowly linear, 1-1.5 cm. long, 1-1.5 mm. broad, 1-nerved, obtuse or acutish, thick, 
bright-green, glabrous on the upper surface, minutely and sparsely farinose beneath; 
flowers in rather large glomerules, these in slender or stout short dense or interrupted 
narrowly paniculate spikes, the inflorescence nearly naked; calyx sparsely farinose, 
shallowly lobed, the lobes broadly rounded at the apex and rounded on the back, the 
margins scarious, the whole calyx broadly spreading and slightly accrescent in fruit; 
pericarp adherent, bright-red, minutely tuberculate; seed horizontal, strongly compressed, 
1.5 mm. broad, very smooth, black, shining, the margins acutish. On sand hills, s.w. Kan. 
to Tex. and s. N.M. 

9. Chenopoclium pallescens Standl. Annual herb; stems erect, 3-6 dm. tall, much
branched throughout, the branches subdichotomous, stout, erect, spreading or ascending, 
obtusely angled, striate, pale-green, glabrate or sparsely and finely farinose; leaves linear, 
15-35 mm. long, 1.5-3 mm. broad, I-nerved, obtuse or acutish, attenuate at the base,
entire and thick, pale-green, glabrous or very sparsely and closely f arinose, the petioles
2-5 mm. long, the upper blades shorter and narrower; flowers in large glomerules, these
in short interrupted broadly paniculate or cymose-paniculate spikes, the inflorescences
sparsely leafy; calyx slightly farinose, deeply cleft, the lobes rounded-ovate, fleshy, green,
carinate, completely enclosing the fruit; pericarp thickish, fhmly adherent to the seed,
finely tuberculate; seed horizontal, 1.2-1.5 mm. broad, nearly smooth, black, shining, the
margins rounded. Barrens and sand dunes, Ind., Mo. to Okla. and cen. Tex., s.e. Colo.
and s.e. N.M.

10. Chenopodium leptophyllum Wats. Annual herb; stems erect, simple or branched
below, green or reddish, 2-8 dm. tall, much-branched above, striately angled, branches 
densely farinose or becoming glabrate; leaves 1-6 cm. long, 2-3 ( rarely 6) mm. broad, 
densely white-farinose, becoming glabrate above, obtuse, thick, I-nerved, the petioles 
very short; Bowers in large glomerules, these in dense erect paniculate spikes; calyx 
densely farinose, slightly to strongly carinate, scarcely covering the seed; seed 0.8-1 mm. 
broad, black, shining, with the pericarp firmly attached, horizontal. Dry places, canyons, 
slopes, Man. and Alta., southw. to Tex., N.M., Ariz., Calif. and Mex.; adv. eastw.; on 
sandy beaches from Me. to N.J.; adv. in Eur.; June-Sept. 

11. Chenopodium bians Stand]. Annual herb, ill-scented; stems 4-8 dm. tall, usually
simple at the base or with a few short slender weak branches, sparsely branched above, 
the branches stout, erect or nearly so, copiously and coarsely farinose, obscurely and 
obtusely angled; leaves alternate; petioles stout, half as long as the blades or shorter; 
blades elliptic-oblong to oblong or narrowly lance-oblong, 1.2-3 cm. long, 3-8 mm. wide, 
rounded or obtuse at the apex, very shortly apiculate, cuneate at the base, green and 
glabrate on the upper surface, densely and rather coarsely white-farinose beneath, thick, 
the upper blades sometimes linear; Bowers in large glomerules, these in very stout 
dense erect axillary or narrowly paniculate spikes; calyx densely farinose, cleft nearly to 
the base, the lobes rounded-oblong or ovate, obtusely carinate, yellowish tinged with 
green, erect at maturity and exposing the fruit; pericarp closely adherent; seed horizontal, 
0.8-1 mm. broad, black, shining, nearly smooth, the margin obtuse. Dry hillsides, waste

places, rangelands and roadsides, Wyo., Nev., Ut., N.M. and w. Tex. 
12, Chenopodium Vulvaria L. Annual herb, with fetid odor, strongly white-mealy 

throughout; stems erect or ascending, widely branched from the base, the branches 1-5 
dm. tall, slender or stout; leaves broadly ovate, 1-3.5 cm. long and as wide, obtuse or 
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acute, entire, rounded or broadly cuneate to the petiole, glabrescent above, copiously 
farinose beneath; inflorescences few, of small glomerules in compact leafy spikes, chiefly 
from the axils of the upper leaves; calyx segments densely farinose, obtuse, rounded on 
the back, completely enclosing the fruit; pericarp adherent to the seed; seed dull, black, 
about 1 mm. wide, slightly puncticulate, horizontal, depressed-globose, the margins 
rounded. Nat. of Eur.; sparsely adv. from Fla. to Tex. and Calif.; also Wisc., Md., Ont. 
and Que. 

13. Chenopodium Fremontii Wats. Annual herb; stems erect, 2-10 dm. tall, the
branches slender, ascending, often flexuous, sparingly white-mealy to light-green, gla
brous; leaves broadly triangular to rhombic, sinuate-dentate, 15-65 mm. long and nearly 
as broad, rounded and mucronate at the apex, the base with a prominent hastate lobe, 
the lobes oval to rounded-obovate, the slender petiole about half as long as the blade; 
flowers in clusters, these forming slender spikes or an open panicle; calyx usually sparsely 
farinose, deeply cleft, strongly carinate, nearly covering the fruit; stigmas short; pericarp 
free; seed horizontal, smooth or slightly rugulose, black, shining, fully 1 mm. broad, the 
margin obtuse. Canyons and bushy areas, moist places, Sask. and B.C. to N.D., s. to w. 
Tex., N.M., Nev., Ariz. and n. Mex.; May-Sept. 

Forma farinosum Aellen. Plants more bushy in form and smaller; leaves smaller, 
thicker, more grayish-farinose, resembling those of C. incanum but with the habit and 
seed characteristics of typical C. Fremontii. Mainly in mt. areas, Ida. to Tex. 

Var. Pringlei ( Standl.) Aellen. Very similar to typical C. Fremontii except the leaves 
are serrate. N.D. to Tex. and Mex. 

14. Chenopodium atrovirens Rydb. Annual herb; stems erect, 1-5 dm. tall, usually
much-branched, the branches slender or stout, ascending, green, striate, glabrate; leaves 
broadly oblong to triangular-oblong or ovate, 1.5-3 cm. long, 5-15 mm. broad, obtuse or 
rounded at the apex, rounded to cuneate at the base, entire or rarely with 2 small rounded 
lobes at the base, usually thick, thinly farinose beneath when young but soon glabrate, 
the petioles slender and about two thirds as long as the blades; inflorescence sparsely 
farinose, the large glomerules dense and arranged in interrupted paniculate spikes or the 
spikes often simple, naked or nearly so; calyx deeply cleft, the obovate lobes rounded or 
emarginate, white-margined, sharply carinate, completely enclosing the fruit; pericarp 
free; seed horizontal, 1-1.3 mm. broad, dark-reddish-brown, shining, faintly rugutose, the 
margins obtuse. Mont. to e. Ore., s. to Colo., Tex. and Calif. 

15. Chenopodium incanum (Wats.) Heller. Annual herb; stems erect, 1-5 elm. tall,
much-branched throughout, the branches very stout, spreading or ascending, angled and 
striate, densely farinose; leaves triangular-rhombic to rhombic-orbicular, 1-3 cm. long 
and often as wide, obtuse or rounded and apiculate at the apex, rounded to broadly 
cuneate at the base, hastately lobed with rounded or obtuse lobes, very thick, densely 
white-farinose or often glabrate on the upper surface; flowers in large dense glomerules 
arranged in dense stout crowded paniculate spikes, the inflorescence leafy or naked, the 
leaves often oblong and entire; calyx densely farinose, the lobes carinate; stamens often 
exserted; pericarp free; seed horizontal, 0.9-1.1 mm. broad, smooth, black, shining, the 
margin obtuse. Dry plains and hillsides, sandy wastes, especially in "prairie-dog towns," 
Sa�k. and Alta. to S.D., s. to Neb., Ut., Nev., s. Calif., Tex. and Mex.; adv. in Mo. and 
Me.; May-Aug. 

16. Chenopodium camosulum Moq. Annual herb; stems erect or ascending, much
branched, the slender branches spreading, striate, 1-3 elm. tall, sparsely farinose when 
young, glabrate in age; leaves rhombic-deltoid to ovate-oblong or elliptic, 4-8 mm. long, 
2-4 mm. wide, obtuse or acute, cuneate to rounded at the base, tliick and succulent,
sparsely farinose when young but soon glabrate, entire or shallowly lobed near the base,
the lobes broadly rounded, the lateral veins vague, the petioles 1-2 mm. long; inflorescence
densely leafy; flowers in small axillary glomerules shorter than the leaves; perianth 5-
lobed, the lobes rounded, farinose, succulent, subcarinate, imperfectly enclosing the fruit;
pericarp adherent to the seed, thin, green; seed horizontal, I mm, broad, nearly black,
the margin obtuse. Tex. and Mex. s. to Ecu., Bol., Chile and Arg.

11. Chenopodium neomexicanum Standl. Annual herb, ill-scented; stems erect, 6-7 chn.
tall, simple below, sparsely branched above, the branches slender, strongly ascending, 
sparsely and very finely farinose, nearly terete, often tinged red; leaves deltoid to 
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orbicular-ovate or rhombic-ovate, 15-28 mm. long, rounded at the apex and scarcely 
apiculate, huncate or rounded at the base, subhastate with low rounded or acutish lobes, 
very thin, green and very finely farinose beneath, the upper smaller blades often ovate 
to oblong, entire, acute; flowers in rather large glomerules, these in dense stout narrowly 
paniculate spikes, the inflorescence nearly naked; calyx rather sparsely farinose, cleft to 
the middle or lower, the lobes rounded-obovate, green, slightly carinate, completely 
enclosing the fruit; pericarp adherent to the seed; seed horizontal, 1.3-1.5 mm. broad, 
nearly black, shining, puncticulate, the margin obtuse. Mts. of Trans-Pecos Tex. to s.w. 
N.M. and s.e. Ariz.

18. Chenopodium Standleyanum Aellen. Annual herb; stems erect or arched, slender,
to 1 m. tall or to 2.5 m. long in woodland situations; leaves thin, green or sparsely white
mealy, those of primary axis larger than those of the branches, long-lanceolate to ovate
lanceolate or rarely ovate, to 8 cm. long and 1 cm. wide, acute, entire or the primary 
ones with a few low teeth (serrate-margined), acute or cuneate at the base, the upper 
leaves entire; Bowers single or few in small glomerules, these forming short interrupted 
spikes, the latter grouped into a loose open slender often nodding terminal panicle; 
calyx more or less white-mealy, rounded, scarcely more than curling over the margins of 
the mature fruit; pericarp smooth, papery, fragile, easily separable from the seed; seed 
black, lustrous, 1-1.5 mm. in diameter, smooth to faintly striolate, longitudinally striolate 
over the radicle. Dry open woods, stream banks, waste areas and open grounds, also on 
cliffs, s. Que., Conn., N.Y. and Ind. to S.D., s. to Va., Fla., Ark., e. Tex. and N.M. 

19. Chenopodium gigantospennum Aellen. Annual herb; stems erect, 6-13 dm. tall,
green, glabrous, angled, the branches spreading; leaves rhombiC:•ovate or triangular
ovate, 4-17 cm. long, long-acuminate, rounded or subcordate at the base, sharply sinuate
dentate, with 1 to 4 large teeth on each side or the uppermost entire; flowers in large 
open leafless panicles; calyx with the sepals oblong, slightly keeled, partly covering the 
fruit; pericarp moderately thin, greenish-hyaline, less reticulate, separable or attached 
to the seed; seed umbonate-lenticular, tapering from the raised center to the sharply 
defined margin, punctate, about 2 mm. thick, black. C. liybrid11m of Am. auth., non L. 
A nat. plant of weedy habit, widely distributed in waste places in N.A., except in the 
s.e. states, Que. to B.C., s. to Va., Wash., Calif., Tex. and N.M.; June-Aug.

20. Chenopodium murale L. Annual herb, deep-green, somewhat mealy, stout and
succulent; stems loose, erect or decumbent, 1-6 dm. long, simple or commonly branching 
from the base, glabrous or sparingly farinose; leaves thin, ovate to rhombic-ovate, 2-8 cm. 
long, 2.5-5 cm. wide, acute or obh1se, subtruncate to cuneate at the base, coarsely sinuate
dentate, glabrate or often copiously farinose ( at least beneath), lustrous on the upper 
surface, the petioles equaling or shorter than the blades; flowers sessile, more or less 
farinose, in naked clusters or glomerules, arranged in lax or dense axillary and terminal 
cymes or panicles; calyx deeply cleft, the oblong lobes obtuse, herbaceous, green, ob
scurely carinate, partially enclosing the fruit; stamens exserted; styles short; pericarp 
green, adherent to the seeds; seed horizontal, sharp-angled, 1.2-1.5 mm. broad, blackish, 
dull, pitted or finely puncticulate, the margin acute. Sandy wastes, draws, cult. soils, a 
common weed in yards and waste places, nat. of Eur., Asia and Afr.; widely adv. and 
established nearly throughout N.A. from s. Can. to Guat. and the W.I.; Mar.-Oct. 

21. Chenopodium albcscens Small. Annual herb; sterns erect, 4-10 dm. tall, much
branchecl, the branches stout, obtusely angled, strongly ascending, pale-green, striate, 
copiously and finely farinose; leaves broadly rhombic-ovate to oval, 2-4.5 cm. long, 13-25 
mm. wide, mostly obtuse or rounded at the apex, usually short-cuspidate or apiculate,
obtuse to cuneate at the base, shallowly sinuate-dentate, often with only 2 shallow
rounded lobes at the base, thick, pale-green and glabrate on the upper surface, densely
and finely farinose beneath; inflorescence usually copiously leafy, with smaller ovate
oblong to lanceolate or elliptic and acute or acuminate leaves, the petioles half as
long as the blades; flowers in small glomerules, these in short stout dense paniculate
spikes; calyx densely farinose to the very tips, deeply cleft, the lobes rounded-ovate and
slightly carinate, completely enclosing the fruit; pericarp thin, free; seed horizontal, 1
mm. long, very smooth, black, shining, the margin obtuse. In dry soils, w. Kan. and Ia. to
Colo., w. Tex., Nev. and N.M.; June-Aug.
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22. Chenopodium opulifolium Schrad. Annual herb; stems erect or ascending, 3-10 din.
tall, much-branched, the branches slender or stout, ascending from a widely spreading 
base, the lower branches usually elongate, obhlsely angled, dark-green, sparsely farinose 
or glabrate; leaves very broadly ovate-rhombic, 2-4 cm. long and usually as broad, 
rounded at the apex or obtuse, broadly cuneate to subtruncate at the base, often shallowly 
3-lobed, sinuate-dentate with obtuse or acutish teeth, thin, bluish-green, glabrate on
the upper surface, sparsely and very finely farinose beneath, the upper blades smaller,
rhombic-ovate and often entire; flowers in rather small glomerules, these in stout dense
paniculate spikes, the inflorescence commonly narrow and copiously leafy; calyx densely
farinose, the lobes rounded-ovate and carinate, completely enclosing the fruit; pericarp
adherent to the seed; seed horizontal, 1.1-1.5 mm. broad, nearly smooth, black and shining,
the margin rounded. C. viride sensu Standl., non L. Nat. of Eur., Asia and N. Afr.; adv.
at e. coast seaports from N.Y., N.J., Pa., Del. and Md.; also in Ill., Mo. and Tex.

23. Chenopodium album L. PIGWEED, LAMB'S-QUARTERS. Annual herb, eale-green,
sometimes turning reddish; stems erect, stout, 6-30 dm. tall, usually simple below the 
inflorescence, paniculately branched above, usually white-mealy throughout to glabrous, 
obtusely angled, striate; leaves oval-rhombic, rarely ovate or lanceolate, 2.5-8 cm. long, 
uc;ually conspicuously longer than broad, obtuse or rounded and apiculate at the apex, 
often shallowly 3-lobed, irregularly sinuate-dentate, rarely subentire, mostly thick, pale
green and glabrate above, very finely and commonly densely farinose beneath, the 
reduced upper blades ovate to lanceolate, usually entire, acute and mucronate, not 
hastate; flowers in large glomerules, these in dense axillary or terminal stout erect or 
ascending paniculate spikes to 3 din. long, the inflorescence usually narrow and compact, 
rarely lax, grayish-green, sparsely leafy; calyx copiously and finely farinose, deeply lobed, 
the lobes green, white-margined, acutely keeled, completely enclosing the fruit; pericarp 
adherent to the seed; seed horizontal, black, shining, 1.1-1.5 mm. broad, nearly smooth 
to minutely pitted, the margin obtuse. C. viride L. A Euras. weed., Nfld. to Fla., w. to 
Yuk. and B.C., s. to Mex. and S.A.; N. Afr.; Apr.-Sept. 

24. Chenopodium missouriense Aellen. Annual herb; stems to 15 din. tall, glabrescent
or farinose; leaves thin, rhombic-ovate, rarely exceeding 6 cm. long, variously toothed, 
the lower and median ones not more than 1.5 times as long as wide, coarsely toothed, 
the lower leaves more or less doubly toothed at the base, the upper leaves reduced to 
entire lanceolate bracts; inflorescence relatively Hexuous and arching, densely flowered; 
flowers in glomerules in nearly the same stage of development, flowering about the 
second week of Sept.; calyx slightly farinose, fhe lobes sharply keeled, largely covering 
the fruit; pericarp closely adherent; seed 0.9-1.2 mm. broad, often puncticulate. Road
sides, streets and alleys, in vacant lots, waste places and in cult. fields, widely distributed 
s. of N.E. and the Great Lakes Region in e. N.A., s. and w. to Mo., Tex. and Mex.

25. Chenopodium giganteum D. Don. Annual herb; stems erect, 1-3 m. tall, much
branched, the branches stout, ascending or erect from a spreading base, sharply angled, 
bright-green, striped witl1 red, sparsely and finely farinose; leaves broadly rhombic, 6-14
cm. long and the lower ones fully as broad, obtuse or rounded at the apex, not apiculate,
broadly cuneate to subtruncate at the base, usually shallowly 3-lobed, rather finely and
irregularly sinuate-dentate, often doubly dentate with obtuse or acutish teeth, rather
thick, bright deep-green on the upper surface, finely farinose beneath when young but
soon glabrate, the smaller upper blades rhombic-ovate to oblong or elliptic, usually
dentate, rarely entire, bright-red ( at least when young); flowers in small g1omerules,
these in dense stout broadly paniculate spikes; calyx copiously farinose, usually reddish,
the lobes slightly carinate. A cult. Eur. plant, sometimes escaping; adv. in s. Ca. and n.
Fla., Tex. and Cuba; Arg.

26. Chenopodium Berlandieri Moq. PITSEED GOOSEFOOT. Annual herb, usually ill
scented but not always; stems erect, 4-15 din. tall, much-branched, often simple at the 
base, the branches ascending, often from a spreading base, slender or stout, obtusely 
angled, striate, pale- to deep-green, glabrate; leaves rhombic-ovate or oval to oblong, 
1.2-3 (rarely 4) cm. Jong, 6-13 mm. wide, acute or obtuse and mucronulate, irregularly 
sinuate-dentate, the teeth obtuse or acute, the blades usually not at all 3-lobed, broadly 
cuneate or rounded at the base, thick or rarely thin, often densely forinose when young, 
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becoming glabrate in age; leaf blades of the inflorescence reduced, ovate to linear
lanceolate, acuminate, often entire; flowers in small glomerules, these in slender or stout 
dense or interrupted paniculate spikes, the branches of the inflorescence usually slender, 
sometimes spreading, sparsely leafy; calyx densely farinose, deeply cleft, the broadly ovate 
lobes obtuse or acute and sharply keeled, completely enclosing the fruit; pericarp ad
herent to the seed; seed horizontal, 1-1.5 mm. broad, puncticulate or smooth, black, 
shining, the margin obtuse or rounded. C. texanum Murr., C. Palmeri Standl. Dry soils, 
mainly on the Coastal Plain from Tex. and Mex. to Fla. and N.C.; adv. in N.E.; also Eur.; 
July-Sept. 

Var. Zschackei (Murr.) Murr. Annual herb; stems 2-10 dm. taU; leaves thin to cori
aceous, variable in size and shape but larger than in the other varieties; sepals usually 
strongly keeled; inflorescence leafy; seed 1.2-1.5 mm. thick. Cen. and w. U.S. and Can., 
e. to Ont., Ill., Ark. and Tex.; also in s.e. Pa. and s.w. Va.

Var. Boscianum ( Moq.) H. A. Wahl. Annual herb; stems erect, 3-10 dm. tall, simple
below; leaves very thin and membranaceous, 2-6 cm. long, the lower leaves broadly 
triangular-oblong to lanceolate, not prominently 3-lobed; calyx very slightly keeled, very 
sparsely farinose, the lobes obovate-orbicular, bright-green, white-margined; pericarp 
free from the seed; seed horizontal, 1.3 mm. broad, black, shining, the margin obtuse. 
In open woods, thickets, waste grounds and roadsides, s.w. Que. and s. Ont. to Minn., 
N.D. and Neb., s. to N.E., Ga. and Tex., most common from e. Tex. to Fla.; July-Oct.

Var. sinuatum (Murr.) H. A. Wahl. Annual herb; stems sparsely branched; leaves 25
mm. long, yellow-green, dusty, long-petioled, the lower and middle leaves definitely 3-
lobed, the lateral lobes barely divaricate and 2-parted, the terminal lobe elongate, toothed
( 1 to 4 teeth) with the margins parallel nearly to the tip, the upper leaves narrow, simply
hastate; inflorescence leafy, sparsely spicate-glomerulate, the glomerules yellow-dusty;
keel of the perianth segments �maU; seed 1-1.3 mm. thick. Kan. to Tex., w. to Calif. and
Mex.

5. SPINACIA L.

Three species that are native to the Mediterranean region and central Asia. 

I. Spinacia oleracea L. SPINACH. Annual glabrous herb; stems stout, erect, 30-45 cm.
tall, simple or branched; leaves alternate, numerous, the petioles 1-4 cm. long; blades 
triangular-ovate or oval, hastate or subhastate, 4-10 cm. long, acutish, entire or sinuate
dentate, tl1e upper blades narrower than the lower ones, cuneate at the base; flowers 
unisexual or rarely perfect with both sexes on same plant; staminate glomerules arranged 
in interrupted terminal spikes; staminate -flowers with a 4- or 5-parted perianth, the ob
long segments obtuse, with 4 or 5 stamens inserted at the base of the perianth, the anthers 
cxserted; pistillate -flowers usually axillary, without a perianth, subtended by 2 bracts; 
fruiting bracts 2-4 mm. long, sessile, green, united except at apex and enclosing the 
utricle, usuaily with 2 stout divaricate spines; ovary subglobose; stigmas 4 or 5, capillary, 
connate at the base, long-exserted; ovule subsessile; utricle included in the cartilaginous 
or indurate bract tube; pericarp membranaceous, adherent to the seed; seed fuscous, 
dull, erect, rounded, slightly compressed, acute at base; embryo annular, surrounding the 
farinaceous endosperm; radicle inferior. Eur. garden plant, widely cult. over the World 
and occasionally escaped; spring-summer. 

6. ATRIPLEX L. SALTBUSH 

Annual or perennial herbs or shrubs; stems usually furfuraceous; leaves alternate or 
opposite, sessile or petioled, entire, dentate to serrate or irregularly lobed or cleft; flowers 
solitary or clustered, axillary or in terminal spikes or panicles; staminate and pistillate 
flowers on the same or separate plants, either mixed in the inflorescence or the staminate 
Bowers in  axillary glomerules superior to or terminal to the pistillate axillary glomerules; 
staminate ,flowers ebracteate, with a 3- to 5-parted perianth, the obtuse segments oblong 
or obovate; stamens 3 to 5, inserted on the perianth base, the filaments united at the base 
or distinct, the anthers 2-celled; rudimentary ovary conical or lacking; pistillate 'flowers 
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each subtended by 2 bracts which enclose the fruit, distinct or united, fleshy, spongy or ligneous, the margins entire or variously indented, the backs smooth or variously appendaged, the perianth none or rarely of 1 to 5 squamellae or a 3- to 5-lobed membranaceous calyx, the stamens absent; ovary ovoid or depressed-globose; stigmas 2, subfili£orm but thickened or compressed near the connate base; ovule either oblique or erect and with a 
short funiculus, or inverted and suspended from the end of an elongated funiculus; utricle with a membranaceous pericarp, this usually free from the seed; seed erect or inverted, rarely horizontal, the coats membranaceous to coriaceous or subcrustaceous; 
embryo annular around the farinaceous endosperm; radicle inferior, lateral or superior.About 200 species, mostly in temperate and subtropical regions; ours mostly in saline or alkaline soils in desertic regions. 

I. Radicle inferior; pistillate flowers all alike, without a perianth; bracts not inflated or
spongiose; annuals ( 2) 1. Radicle superior; plants never bright-green, with entire unappendaged bracts; annualsor perennials ( 3 ) 

2( 1). Staminate perianth 4-cleft; plants decumbent, bright-green, glabrate; leavesmostly opposite ( at least below); leaf blades usually hastate; fruiting bracts rounded-deltoid or ovate-deltoid ................. 1. A. patula var. hastata. 2. Staminate perianth 5-cleft; plants erect, densely furfuraceous; leaves all alternate;leaf blades all or most of them dentate, never linear; fruiting bracts rhombic tocuneate-orbicular ....•........................ 2. A. rosea. 

3 ( 1). Male and female flowers on the same plant; plants never fruticose, rarely suffruticose at the base; bracts united at least at the base ( 4) 3. Male and female flowers on separate plants, or polygamous ( 15) 
4( 3 ). Fruiting bracts orbicular, pedicellate, 3 mm. long, finely and regularly radiatedentate to the base, strongly compressed, the sides of the bracts smooth; terminal 

tooth of bract similar to the lateral ones .......•.. 3. A. elegans. 4. Fruiting bracts not orbicular or if so not radiate-dentate to the base nor stronglycompressed ( 5) 
5( 4). Fruiting bracts obovoid-globular, scarcely compressed, not flattened at the top, 

�!t�e°5� .��r��- ���. ������ .��r:s.�t��?: .��. ���e�. ��� l�h�z!:�;�: the margins 

5. Fruiting bracts subtriangular, cuneate-orbicular to rhomboidal, the faces smoothor appendaged, the margins variously clentate ( 6) 
6 ( 5). Leaf blades mostly deltoid to deltoid-ovate or broadly ovate, broades t at or nearthe base, usually entire; annuals ( 7) 6. Leaf blades never deltoid nor ovate, usually broadest at or above the middle, the lower surface paler than the upper; bracts not truncate ( 10) 
7 ( 6). Leaf blades truncate to cordate or clasping-cordate at the base ( 8) 7. Leaf blades subhastate or angled at the base; fruiting bracts all alike on the sameplant; bracts dentate well below the apex, compressed, the sides smooth or witha few short obtuse tubercles, the margins usually shallowly dentate ( 9) 
8(7). Fruiting bracts of 2 kinds on each plant; leaf blades petiolate, 1-3 cm. long,white, gray or scurfy ........................... 5. A. saccaria. 8. Fruiting bracts all alike; leaf blades sessile, less than 1 cm. long, densely canescentfarinose, greenish-yellow •....••..•..••...••.•••. 6. A. Klebergorum. 

9(7). Upper leaves short-petiolate, the lowest opposite, the margins smooth or sparselytuberculate or cristate ....•....•....•....•...... 7. A. argentea. 9. Upper leaves sessile, the lowest alternate, the margins irregularly dentate or entire ..
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. A. argentea subsp. 

erpansa. 

l O ( 6). Bracts red and succulent at maturity; perennial ..•. 8. A. semibaccata.10. Bracts never succulent at maturity, usually herbaceous; annuals ( 11) 
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11 ( 10). Leaf blades dentate {12) 
11. Leaf blades entire ( 13)
12( 11 ). Staminate glomerules in elongate usually paniculate spikes; bracts 2- 2 .5 mm.

long, their sides usually unappendaged; leaves white beneath, green above ....•. 
. . . . . . . . . • . . • . . . . . • . . . • • • • • . . . • • . • . . . . . . . . • . . 9. A. \Vrightii.

12. Staminate glomerules axillary or in very short simple spikes; bracts 3 mm. long,
their sides tuberculate; leaves densely white-furfuraceous beneath, grayish-green 
and glabrate on the upper surface ............... 10. A. pentandra. 

13 ( 11). Sides of bracts smooth, reticulate-veined; bracts compressed, 2-2.5 mm. long, 
longer than broad; staminate glomerules chiefly in terminal spikes ............• 
• • . . • . . . • • • . • . . • . . . • . • . . . . . . . . . . . . . . . . • . • . • • • 13. A. ,v ardU. 

13. Sides of some of the bracts conspicuously tuberculate or cristate; leaf blades
concolorous ( 14) 

14 ( 13). Staminate glomerules terminal or in terminal and axillary spikes; seeds about 
2 mm. long; leaf blades 4-15 mm. wide .......... 11. A. arenaria. 

14. Staminate glomerules axillary; seed 1.5 mm. long; leaf blades 3 mm. wide or less
.....•...•................................•.. 12. A. texana. 

15(3). Bracts 4-winged longitudinally ................. 14. A. canescens. 
15. Bracts never longitudinally 4-winged, the sides smooth or variously appendaged ( 16)
16( 15). Leaves opposite or nearly all opposite, the blades 1- 1.5 mm. wide; bracts 2-3 mm.

long, rounded at the apex ..........•.....•..... 15. A. matamorensis. 
16. Leaves alternate or only the lowest opposite ( 17)
17 ( 16). Leaf blades dentate; perennial; fruiting bracts 8-15 mm. long, usually long-

pedicellate, the sides with numerous long flattened appendages ........... , •.. 
•• • • . • • • . • • . . • • . . • . . . • . . . • • . . . . . • . . • . • • • . • • • • 16. A. acanthocarpa. 

17. Leaf blades entire ( 18)
18 ( 17). Perennial, usually less than 6 elm. tall; bracts 4-13 mm. long, sessile, the sides

sparsely tuberculate or crested near the base, rarely smooth ................. . 
. . . . . . . . . . • . . . . . . . • . . . • • . . • . . . . . . . • . • . . . . . . • • 17. A. obovata. 

18. Perennial; tall shrubs with spinose branches, fruticose nearly throughout, to 6 dm.
tall; bracts much longer than broad, 5-13 mm. long, entire or sparsely dentate, 
nearly sessile, the sides smoofh, densely furfuraceous . 18. A. confertifolia. 

I. Atriplex patula L. var. hastala ( L.) Gray. Annual herb; stems erect to decumbent
or procumbent, 3-9 dm. long, usually much-branched, the branches slender or stout, 
ascending or spreading, obtusely angled, sparsely or densely furfuraceous when young, 
often glabrate, green or stramineous; leaves usually opposite below, the others alternate, 
the petioles of the lower leaves up to hal f as long as the blades, the upper leaves very
short-petioled; blades of the lower leaves broadly triangular to hastate or oval-hastate, 
2.5- 7 cm. long and nearly as broad, acute or obtuse at the apex, truncate at the base or 
with a rounded sinus, the margins entire or more usually sinuate-dentate or shallowly 
repand-dentate, the basal lobes acute, spreading or reflexed; blades of the upper leaves 
hastate-oblong to lanceolate and smaller, all the blades thin or succulent, bright-green 
or densely furfuraceous; Bowers of both sexes usually on same plant, in slender or stout 
dense or interrupted naked simple or broadly paniculate spikes and usually also in 
axillary fascicles ; staminate perianth usually 4-cleft; fruiting bracts sessile, rounded
deltoid or ovate-deltoid, 3- 7 mm. long, herbaceous, united only at the truncate or rounded 
base, often reddish in age, acute, the margins denticulate or rarely entire, the sides 
usually short-tuberculate, densely furfuraceous or glabrate; seed 1.5- 2.5 mm. long, nearly 
black; radicle inferior. Saline soils and salt marshes in rich soils, both coastal and inland, 
Nfld. to S.C., 0., Ind., Ill., Mo., w. to B.C., Ore. and Calif., s. to Tex.; Eur., Asia and 
N. Afr.; June-Nov.

2. Atriplex rosea L. Annual herb; stems erect, 2-10 dm. tall, much-branched or simple
at the base, the branches slender c•r stout, arched-ascending or rarely spreading, terete, 
stramineous or whitish, coarsely furfuraceous or glabrate; leaves alternate, the petioles 
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one third as long as the blades; blades ovate to rhombic-ovate or oval, 2-8 cm. long, 1-5 
cm. wide, obtuse or acute, mucronulate, broadly cuneate or rounded at the base, sinuate
dentate above the base, with acute or obtuse teeth, thin, sparsely or densely furfuraceous,
green or grayish, the uppermost leaves reduced, often entire or subhastate; flowers of
both sexes on same plant, in many- or few-flowered axillary glomerules, usually also in
interrupted naked terminal spikes; staminate perianth deepfy 5-cleft; fruiting bracts
sessile, rhombic to cuneate-orbicular, 4-5 mm. long, united at the base, acute, the margins
dentate, the sides usually short-tuberculate; seed dark-brown, dull, orbicular, 1.5-2 mm.
in diameter; radicle inferior. Roadsides, waste places, cult. areas, in alkaline soils, Wyo.
to s. Wash., s. to s. Calif. and Mex.; adv. from N.Y. to Fla.; Eur., w. Asia, N. Afr. and
Austral.; Aug.-Oct.

3. Atriplex elegans ( Moq.) D. Dietr. WmTE-SCALE SALTDUSH. Annual or sometimes
perennial herb; stems much-branched, the branches slender or stout, obtusely angled, 
1.5-5 din. long, ascending or procumbent, furfuraceous when young, usually glabrate in 
age; leaves alternate, numerous, sessile or short-petioled; blades oblong to oblanceolate 
or linear, 7-22 mm. long, 2-6 mm. wide, obtuse or acute at the apex, mucronulate, cuneate 
to attenuate at the base, remotely and irregularly repand-dentate or the upper ones 
entire, thin, closely white-furfuraceous beneath, usually green and glabrate on the upper 
surface; flowers of both sexes on same plant, in few-flowered axillary glomerules; calyx 
5-parted; fruiting bracts short-pedicellate, 3 mm. long, orbicular, strongly compressed,
coherent, the margins rather broad, green, deeply laciniate-dentate at the base, the sides
carinate, furfuraceous, not appendaged; seed 1 mm. long; radicle superior. In alkaline
soils, w. Tex. to s. Ariz., Baja Calif. and s. into Mex.

4. Atriplex holocarpa F.v.Muell. PoP SALTBUSH. Perennial herb with a hard almost
woody base; stems branching, diffuse or procumbcnt, 15-30 cm. tall, softly mealy
tomentose; leaves alternate, the petioles rather long; blades obovate or rhombic, irregu
larly toothed, 1-3 cm. long; flowers of both sexes on same plant, all axillary, the male 
flowers in the upper axils surrounded by female flowers, the female flowers only and 
usually few together in most axils, very small and globular at time of flowering; fruiting 
perianth obovoid-g1obular, scarcely compressed, not flattened at the top, about 1 cm. 
thick, of a loosely fibrous and spongy consistency, with a thin mernbranaceous epidermis 
and a thin inner membrane scarcely distinguishable from the pericarp and sometimes 
hardening over the seed as it ripens; summit of the perianth with a small orifice closed 
by 2 erect appressed entire or 3-toothed valves, rarely over 1 mm. long; seed with a 
superior radicle. Nat. of Austral.; a good forage plant, cult. in Wyo.; also known from 
Taylor Co., Tex. 

5. Atriplex saccaria Wats. Annual herb; stems erect, terete, 1-5 dm. tall, much
branched to form a globose plant, stout, angled, roughly furfuraceous throughout; leaves 
alternate, numerous, 1-3 cm. long, all petio1ate or the upper ones sessile, the petioles 
2-5 mm. long; blades broadly cordate-ovate or subreniform, cordate or some broadly
truncate at the base, acute at the apex, entire, thick, gray or whitish-scurfy; flowers of
both sexes on same plant; staminate glomerules in the upper axils or in short naked
terminal spikes; pistillate flowers usually in fascicles of 1 to 3 in the lower axils; calyx 

5-cleft; fruiting bracts of 2 kinds; larger fruiting bracts on pedicels 4-6 mm. long, united
at the base, round-triangular or suborbicular, 4-6 mm. Jong, irregularly and coarsely
dentate; smaller fruiting bracts in the same axils, oblong to cuneate, 3 mm. long, truncate
at the apex, clentate only at the summit, the faces smooth; seed brown, 1.5-2.2 mm. long;
radicle superior. Dry alkaline ground, dry plains and hillside�, s.w. Wyo. to e. Ut. and
Nev., s. to Tex., n.w. N.M., Colo. and Ariz.

6. Atrip]ex Klebergorum M. C. Johnst. Annual herb with a ligneous vertical taproot
5-9 mm. thick, pale-barked; sterns erect, diffuse, the branches alternate, numerous, 15-40
cm. long, horizontal or distally ascending, terete, densely white-farinose when young,
glabrate in age, acquiring thin flaky pale-brownish-white bark, the internodes mostly
shorter than 1 mm.; leaves alternate, the lowermost subopposite, sessile, the larger ones
1 cm. long, ovate-deltoid, acute at the apex, truncate or slightly clasping at the wide
base, the margins entire or toothed, rather firm and flat, very densely canescent-farinose
with a greenish-yellow tinge; flowers unisexual with both sexes on same plant, sessile,
axil1ary, inconspicuous, mostly in leafy lateral branches with extremely short intemodes,
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arising toward the tips of the secondary branches; staminate '/lowers solitary in the most 
distal axils, about 2 mm. wide, of 5 curved elliptic mucronulate mostly hyaline tepals, 
farinose dorsally and about 1.5 mm. long, the 5 large anthers opposite the tepals and 
nearly filling the perianth, the white filaments filiform and 1-1.3 mm. long; pistillate 
-flowers densely farinose on the outside, the bracts inseparable from the ovary; styles 2, 
brown, filiform, about 3 mm. long, diverging from the apical depression between the 
teeth; fruit indehiscent, nutlike; fruiting bracts densely and coarsely furfuraceous, ovate
orbicular, 4-6 mm. in diameter, variably and irregularly 3- to 7-cleft around the margins, 
the divisions truncate and irregularly and indistinctly doubly cristate laterally; seed 
round-lenticular, about 1.5 mm. in diameter, dark-reddish-brown, shining; embryo 
peripheral, almost encircling the copious white endosperm; radicle superior. In silty or 
clayey soils, s. coastal Tex.; endemic. 

1. Atriplex argentea Nutt. Annual herb; stems 15-60 cm. tall, erect, branched from
the base, the plants globoid in outline, the branches rather stout, angled, furfuraceous 
when young; leaves opposite below, subsessile or petioled above, 2-5 cm. long; blades 
triangular-ovate to rounded-ovate, the margins smooth or sparsely tuberculate or cristate, 
gray-furfuraceous but sometimes glabrate, the upper surface greener; flowers of both 
sexes on same plant, the staminate ones in the upper axils or in short dense spikes or the 
staminate and pistillate flowers mixed in axillary clusters at least at the middle of the 
plant; fruiting bracts 4-8 mm. long and as wide, united to the middle or above, obovate 
to cuneate-orbicular, the margins green, subentire to laciniate, the faces smooth or appen
daged; seed brown, 1.5 mm. long; radicle superior. Alkaline grounds, plains and valleys, 
Sask. to Ore., s. to N.M., Tex. and Calif.; introd. in e. U.S.; also in w. Minn. and w. Mo. 

Subsp. expansa (Wats.) Hall & Clem. Annual herb or perennial; stems erect, 3-12 dm. 
tall, much-branched, forming clumps 3-10 dm. broad, finely mealy-scurfy; leaves alternate, 
with petioles 2-21 mm. long on the lower leaves; blades 3-nerved at the base, ovate to 
lanceolate-ovate or deltoid-ovate, irregularly dentate or entire, 25-75 mm. long and often 
as broad, the upper leaves reduced to sessile and more or less cordate floral bracts as 
broad as long or broader than long; spikes elongated, slender; flowers in small axillary 
glomerules or the glomerules in short naked terminal spikes; perianth 5-cleft; fruiting 
bracts sessile to subsessile, roundish, mostly 3-nerved, 5-7 mm. long, 2-4 mm. broad, the 
margins sharply dentate, the sides smooth or with a few irregular green projections or 
crests, or unappendaged; seed brown, 2 mm. long; radicle superior. Low alkaline valleys 
and bottomlands, Colo., Ut. and Nev., s. to w. Tex., Calif. and Mex. The more common 
form in the west. 

8. Atriplex semibaccata R. Br. AusTRALIAN SALTBUSH. Perennial herb from a woody
elongated taproot; stems prostrate, diffusely spreading from the base, 6-12 dm. long, 
woody below, much-branched, the slender branches terete and 3-10 dm. long, whitish, 
sparsely furfuraceous or glabrate; leaves numerous, alternate, short-petioled; blades 
oblong or obovate-oblong, 1-3.5 cm. long, 2-9 mm. wide, obtuse or acute, cuneate to 
attenuate at the base, remotely repand-dentate or the upper ones entire, thin, densely 
and finely white-furfuraceous beneath, usually glabrate and green on the upper surface; 
flowers of both sexes on same plant, solitary or in small clusters in the axils, the staminate 
and pistillate flowers usually mixed in the same cluster or the staminate clusters in 
terminal glomerules; fruiting bracts sessile, red, slightly succulent, rhomboidal, acute, 
stipelike at the base, united for about one haH, toothed at the lateral angles, 3-5 mm. 
long, smooth on the 3-nerved sides; seed 2 mm. long, dark-brown; radicle lateral. Nat. of 
Austral.; cult. as a forage plant and becoming spontaneous in Calif. and Ariz. to s. N.M. 
and Tex. 

9. Atriplex Wrightii Wats. Annual herb; stems erect and ascending, 1.5-10 dm. ta11,
sparsely branched or simple at the base, the branches stout, obtusely ang)ed, furfuraceous 
when young, usually glabrate in age; leaves numerous, alternate, sessile or short-petioled; 
blades linear to oblong, 15-75 mm. long, 3-25 mm. broad, rounded to acute at the apex, 
mucronate, cuneate to long-attenuate at the base, coarsely sinuate-dentate or entire, thin, 
densely and closely white-farinose beneath, usually green and glabrous on the upper 
surf ace; flowers of both sexes on the same plant; staminate flowers in glomerules, small, 
forming slender usually dense naked terminal narrowly paniculate spikes, the panicles 
6-30 cm. long; pistillate -flowers in few-flowered axillary clusters; calyx 5-cleft; fruiting
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bracts short-pedicellate, cuneate-orbicular or broadly cuneate, 2-2.5 mm. long, united 
below, compressed, the apex rounded, acutely 5-dentate, the sides 3-nerved, usually not 
appendaged, rarely obscurely tuberculate; seed 1 mm. long, pale-brown; radicle superior. 
In alkaline soils, s. Calif. and Nev. to N.M. and Tex., s. to Mex. 

10. Abiplex pentandra (Jacq.) Standl. Annual or perennial herb, often suffrutescent
at the base; stems much-branched, the branches stout or slender, obtusely angled, 
ascending or procumbent, 3-8 chn. long, finely furfuraceous when young, glabrate in age; 
leaves alternate, sessile or short-petioled; blades oblong or rhombic-ovate to broadly 
obovate or narrowly oblong, 1-3 cm. long, 3-15 mm. broad, rounded to acute at the apex, 
mucronate, cuneate at the base, repand-dentate or sinuate-dentate to undulate or the 
upper ones entire, thin, densely white-furfuraceous beneath, grayish-green and usually 
glabrate on the upper surface; male and female Bowers on the same plant; staminate 
flowers in short dense naked· terminal spikes; pistillate flowers fascicled in the axils; 
calyx 5-cleft, the lobes with green keels; fruiting bracts sessile, broadly cuneate-orbicular, 
3 mm. long and usually broader, united only at the truncate or broadly cuneate base, 
compressed, much-thickened at maturity, the margins deeply and acutely dentate, the 
sides with 2 dentate crests or covered with irregular conic-acute corky tubercles; seed 
brown, 1.5 mm. long; radicle superior, Sandy seashores, s. Fla. to Tex.; W.I.; Venez. 
and Col. to Peru. 

11. Atriplex arenaria Nutt. QUELITE. Annual herb; stems erect, ascending or procum
bent, much-branched, 1-5 dm. long, stout, obtusely angled, furfuraceous when young, 
glabrate in age; leaves alternate, short-petioled or sessile; blades oblong or oval to 
broadly obovate or narrowly oblong, 1.2-4 cm. long, 4-15 mm. broad, rounded to acute 
at the apex, mucronate, rounded to cuneate at the base, entire or undulate, rarely with 
1 or 2 teeth, thin, densely whitish-furf uraceous beneath, grayish-green and glabrate on 
the upper surface; male and female flowers on same plant; staminate glomerules terminal 
or in dense or interrupted terminal or axillary naked spikes; pistillate flowers fascicled 
in the axils; fruiting bracts subsessile, cuneate-orbicular, 3-5 mm. long, usually broader, 
compressed, united to the middle, the apex rounded, 3- to 5-dentate with the teeth 
subequal, the sides irregularly tuberculate or with 2 lateral dentate crests, rarely not 
appendaged; seed reddish-brown, 2 mm. long; radicle superior. Sandy seashores, N.S. 
to Tex.; Benn. and Cuba. 

12. Atriplex texann Wats. Annual herb from a long slender taproot, scurfy-pubescent;
stems erect or ascending, rarely decumbent, sparsely and finely furfuraceous, terete, 1-5 
dm. long, much-branched; leaves alternate, numerous, short-petioled or sessile; blades 
oblong-spatulate to oblong-oblanceolate, 6-25 mm. long, acute or obtuse at the apex, 
entire or unevenly repand-dentate, narrowed into short petioles, very closely furfuraceous; 
flowers of both sexes on same plant, in few-flowered axillary clusters, the staminate 
glomerules sessile in the uppermost axils; calyx 5-cleft; styles exserted; fruiting bracts 
sessile or subsessile, broadly cuneate to suborbicular, 2.5-4 mm. long, united at the base, 
with coarse equal triangular teeth, the faces reticulated and crested with 2 rows of acute 
tubercles, the margins green, deeply or shallowly dentate; seed 1.5 mm. long, reddish
brown; radicle lateral. A. tuberculata Coult. On hillsides, s. and w. Tex. to Mex.; spring
summer. 

13. Abiplex Wardii Stand!. Annual herb, rather rigid in appearance; stems erect, 1.5-2
chn. tall, much-branched, the branches stout, obtusely angled, ascending, furfuraceous; 
leaves alternate, sessile or nearly so; blades oblong, 1-2 cm. long, 2-5 mm. wide, obtuse 
or acutish at the apex, mucronate, cuneate at the base, entire, thin, densely white
furfuraceous beneath, glabrate on the upper surface; male and female flowers on the 
same plant; staminate glomerules in short dense naked terminal spikes; pistillate flowers 
densely fascicled in the axils; calyx 5-cleft; fruiting bracts sessile, broadly cuneate
obovate, 2-2.5 mm. long, 1.5-2 mm. broad, compressed, united to above the middle, 
thin even in age, the apex acutish, the free margin obscurely denticulate, the sides 
reticulate-veined, not appendaged; seed brown, 1 mm. long; radicle superior. In the Rio 
Grande Plains and Valley; endemic. 

14. Abiplex canescens (Pursh) Nutt. FoUR-WING SALTBUSH. Perennial herb, usually
over 4 dm. ( to 25 dm.) tall, woody throughout, loosely to densely branched; stems erect, 
rather stout, gray-scurfy; leaves 1-5 cm. long, sessile or nearly so, linear-spatulate to 
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narrowly oblong, cuneate at the base, usually obtuse at the apex, entire, rather thick, with 
a gray scurf, becoming glabrous; male and female flowers on separate plants, rarely on 
same plant, the staminate flower in glomerules in dense spikes of long terminal panicles 
that are leafy below; body of fruiting bracts little-compressed, united to the summit, 
conspicuously 4-winged from the sides and back of the bracts, faces smooth or with 
small appendages, the whole bract 4-15 mm. long, rarely longer; seed brown, 1.5-2.5 mm. 
broad; radicle superior. Dry mesas and alkaline valleys, prairies and hillsides, the most 
widely distributed species in Tex., Apr.-Oct.; Alta. and S.D. to Wash., s. to Ariz., Tex., 
Mex. and Calif. 

15. Atriplex matamorensis A. Nels. QuELITE CENIZO. Perennial herb from a woody
taproot, somewhat scurfy; stems erect or ascending, 1-4 dm. tall, woody below, branched 
at the base, sparsely branched above or simple, the slender branches densely leafy and 
rather sparsely and closely furfuraceous, terete; leaves mostly opposite, sessile; blades 
thick, oblong or oblong-lanceolate, 2-5 mm. long, about equaling the nodes or surpassing 
them, acute, broadest at the base, densely grayish-furfuraceous; male and female flowers 
on separate plants, the pistillate ones solitary or in small axillary glomerules in stout leafy 
spikes; fruiting bracts sessile, suborbicular, 2-3 mm. long and broad, strongly compressed, 
united to above the middle, dentate nearly to the base, the triangular teeth acute, the 
faces 3-nerved, the sides not appendaged, furfuraceous; seed yellowish, 1 mm. broad; 
radicle superior. A. oppositifolia Wats., non Vill. In alkaline soils, s.w. Tex. and adj. 
Mex.; summer-fall. 

16. Atriplex acanthocarpa (Torr.) Wats. Perennial evergreen. shrub from a woody
root, appressed-scurfy; stems erect, 3-10 dm. tall, branched, woody especially below; 
leaves alternate or the lowest opposite, silver-gray, short-petioled or subsessile; blades 
oblong to oblong-lanceolate, commonly subhastate, 1.5-5 cm. long, 5-25 mm. broad, acute, 
entire or sinuate, cuneately narrowed; male and female flowers on separate plants, tl1e 
staminate ones in large glomerules in dense interrupted sparsely leafy paniculate spikes, 
the pistillate flowers fewer to solitary in axillary clusters; calyx 5-cleft, densely fur
furaceous; mature bracts 8-15 mm. long, on slender or stout pedicels 4-20 mm. long, 
united to the linear apex, spongy, the edges deeply laciniate, the faces appendaged with 
flattened tubercles ( to 8 mm. long); pedicel of fruit to 12 mm. long; seed 1.5-2 mm. 
long, broad; radicle superior. In alkaline soils, used for windbreaks, roadside cover and 
as ornamentals, w. Tex. to adj. Mex. and s. N.M.; summer-fall. 

17. Atriplex obovata Moq. Perennial herb forming roundish bushes 2-5 dm. tall (rarely
to a meter); stems erect, woody and fruticose at the base or sometimes nearly throughout, 
much-branched below, the branches slender or stout, terete, furfuraceous; leaves alternate 
or the lowest opposite, numerous, short-petioled or sessile; blades oblong to broadly 
oval or rounded-ovate, 1-2 cm. or rarely 3 cm. long, 6-13 mm. wide, round at the apex, 
obtuse to cuneate at the base, entire, usually thick, densely furfuraceous; male and female 
flowers on separate plants; staminate glomerules in slender or stout axillary or simple ( or 
terminal and paniculate) naked spikes; pistillate clusters few-flowered, axillary, forming 
mostly naked simple or paniculate spikes; calyx 5-cleft; fruiting bracts cuneate-orbicular, 
usually sessile, 4-8 mm. long and somewhat broader (5-7 mm.), united only at tl1e base, 
the margins herbaceous, denticulate, the sides sparsely tuberculate or crested near the 
base or rarely smooth; seed 1-1.5 mm. broad, reddish-brown; radicle superior. A. Greggii 
\Vats. In alkaline soils and dry ground, w. and s.-cen. Colo., s. to w. Tex. and s. N.M. 
to Mex. 

18. Atriplex confertifolia ( Torr. & Frem.) Wats. Perennial shrub, compact and round,
to 6 dm. tall, rigidly branched; stems, branches and twigs becoming spiny; leaves alternate, 
ovate to obovate or rarely elliptic, commonly caducous, 12-41 mm. long, 8-21 mm. wide, 
entire, the apex obtuse or rounded, abruptly cuneate at the base, the petioles 1-7 mm. 
long; axillary bud leaves ovate or obovate to elliptic, 1-12 mm. long, 1-7 mm. wide, 
persistent; male and female flowers on separate plants, in subpaniculate spikes, in fruit 
very dense; fruiting bracts sessile, ovate or elliptic, 5-13 mm. long, 5-10 mm. wide, 
convexly united and ligneous around the fruit, free, herbaceous and divergent above, not 
constricted basally, the margin entire or rarely undulate to denticulate or serrulate; seed 
oval, 1-2 mm. long, reddish-brown. Widely spread over alkaline desert valleys and hills, 
or bluffs, in Trans-Pecos Tex. and the Panhandle; e. Ore. to w. N.D., s. to Ariz., N.M., 
Tex. and Mex. 
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7. SUCKLEYA GHAY

A monotypic genus of southwestern United States. 
I. Suckleya suckleyana (Torr.) Rydb. P01s0N suCKLEYA. Annual succulent herb;

stems stout, terete, diffusely branched, 2-4 dm. long, prostrate or ascending, sparingly 
scurfy-mealy or glabrate; leaves alternate, with petioles equaling or exceeding the blades; 
blades orbicular to rhombic-ovate, 1-3 cm. long, rounded at the apex, abruptly short
cuneate at the base, repand-dentate with short triangular acute or obtuse teeth, sparsely 
furfuraceous when young, soon glabrate; male and female flowers on same plant, in 
dense clusters in the axils of nearly all the leaves; staminate -flowers in upper axils, without 
bracts or bractlets; calyx subglobose, membranaceous, 3- or 4-parted, 2 of the segments 
larger than the others, spatulate, not appendaged; stamens 3 or 4, their short filaments 
broad and flattened; pistillate -flowers bibracteate; bracts conduplicate, ovate-rhombic and 
subhastate, obcompressed, carinate, connate below the middle, in fruit narrowly winged 
dorsally, the wings crenulate, glabrous or nearly so; with 2 short filiform stigmas; utricle 
enclosed by the bracts, compressed, tl1e pericarp thinly membranaceous, free; seed ovate, 
compressed, orbicular, filling the cavity, 3 mm. long, reddish-brown; embryo hippo
crepiform or subannular, surrounding the copious endosperm; radicle superior. Valleys, 
along streams, Mont. and Colo. to Tex.; July-Aug. 

Known to cause cyanide poisoning in livestock. 

8. EUROTIA AnANS.

About 8 species in the Old World and New World. 
1. Eurotia lanata (Pursh) Moq. COMMON WINTER-FAT. Perennial shrub, woody only

at tl1e base; stems 2-8 elm. tall, the branches stout, erect, densely white or brownish 
stellate-pubescent, mixed with slender long hairs; leaves alternate, sessile or short-petioled; 
blades 1.5-5 cm. long, linear to lanceolate, pubescent, entire, the margins strongly revolute; 
inflorescence in panicles, conspicuously pilose, appearing cottony, the indurate apices of 
the bracts noticeable in the hair; flowers usually imperfect, the plants usually either 
staminate or pistillate and only a few flowers of the other sex present, in axillary 
glomerules or in terminal spikelike clusters; staminate -flowers with 4-parted villous 
perianth and 4 stamens; pistillate -flowers without perianth, enclosed by a pair of long 
villous bracts which are united into a villous 2-beaked tube, connate below, accrescent 
and enclosing the utricle in fruit, finally dehiscent; styles 2; pericarp free from the seed, 
membranaceous; seed erect, compressed, vertical; embryo nearly annular; radicle inferior. 
Dry plains and slopes in w. and n.w. Tex., Apr.-Sept.; Sask. to Wash., s. to w. Kan., Tex., 
N.M. and Calif.; a valuable browse, being succulent throughout the winter.

Var. subspinosa ( Rydb.) Kearn. & Peeb. BusH WlNTER-FAT. Perennial shrub; stems
4-10 dm. tall, the branches slender, ascending or spreading, becoming more or less
spinescent in age, densely and finely stellate-pubescent with whitish hairs; leaves alternate
or fasciculate; blades linear to linear-oblong, 5-30 mm. long, 1-4 mm. wide, obtuse, finely
stellate-pubescent, the margins revolute; fruiting bracts 6 mm. long, the horns about 2
mm. long. Stony hillsides, Ut. and Nev. to s. Calif., n. Mex. and w. Tex.

9. KOCIDA RoTH SUMMER-CYPRESS 

Annual or perennial herbs or low shrubs, woody at the base; stems erect, much
branched often to form pyramidal or rounded bushes, pubescent or rarely glabrous; 
leaves alternate or opposite, linear, often terete, entire, fascicled; flowers mostly perfect 
or some pistillate only, axillary, sessile, solitary or in small glomerules, without bracts; 
calyx herbaceous, 5-cleft, persistent over the fruit and finally developing horizontal 
scarious or membranaceous wings; stamens 3 to 5, usually exserted, the filaments com
pressed; ovary subsessile, depressed, the stigmas 2 or rarely 3, the styles filifonn; utricle 
depressed-globose, with membranaceous persistent pericarp which is free from the seed; 
seed horizontal; embryo nearly annular, green; endosperm none. 

Nearly 100 species, all but one in the Old World. 
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1. Annual herb; leaves petiolate, the thin blades lance-linear; calyx wings minute ....• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. K. scoparia. 

1. Perennial herb; leaves sessile, the succulent blades terete or nearly so; calyx wings
large and conspicuous .............•............ 2. K. americana. 

I. Kochia scoparia ( L.) Roth. BELVEDERE. Annual herb; stems erect, much-branched,
the branches erect or ascending, 3-15 dm. tall, very leafy, glabrous or short-pilose, 
becoming bright-red with age; leaves alternate, linear to linear-acute, 2-7 cm. long, 3-8 
mm. broad, usually prominently 3- to 5-veined, tapering at the base to a slender petiole,
those of the inflorescence smaller and without evident petioles, much-exceeding the small
Hower clusters, sometimes pilose-sericeous; flowers sessile, clustered in the axils of the
leaflike but reduced bracts, forming short dense leafy spikes, pilose or glabrate in age;
calyx 1.5-2 mm. broad, strongly winged horizontally, the triangular wings obtuse and
0.6 mm. long or less, not nerved; seed 1.5 mm. in diameter. K. alata Bates. A wasteland
weed, nat. of Eur.; escaped from cult. in many parts of the U.S.; June-Aug.

Var. culta Farw. MEXICAN FIRE-DUSH. This is the most common form in cultivation; 
grown primarily for its globular dense habit and the foliage which turns purplish-red in 
autumn. Escaped from cult. in many areas of the U.S. 

2. Kochia americana Wats. PERENNIAL SUMMER-CYPRESS. Perennial herb from a woody
base; stems numerous, erect, 1.5-5 dm. ( to 13 dm.) tall, loosely branched at or just 
above the base, simple above or occasionally with few erect branches, usually more or 
less villous-tomentose when young but soon glabrate; leaves numerous, sessile, often 
fascicled; blades 6-25 mm. long, terete but flattish when dry, fleshy, acutish, erect or 
spreading, sparsely sericeous or glabrous; flowers solitary or in 2's or 3's, white-tomentose; 
perianth in fruit 2 mm. broad, the Habellate wings 2 mm. long, distinct, membrauaceous, 
crenulate, finely nerved; utricle glabrate; seed 2 mm. in diameter. Roadside alkaline 
plains and marshes, Wyo. and Colo. to w. Tex., n.w. N.M. and Calif.; summer. 

IO. BASSIA ALL. SMOTHER-WEED 

Amout 10 species that are native to the Old World. 

1. Bassia hyssopifolia (Pall.) 0. Ktze. Annual herb; stems erect, 2-5 dm. tall, much
branched from the base, tomentose and villous, the branches terete or angulate; leaves 
altemate, numerous, sessile, linear to oblanceolate or narrowly oblong, obtuse to acute, 1-4 
cm. long, often succulent, entire, reduced above, green or grayish-green, silky villous to
appressed pilose; spikes numerous, about 4 mm. in diameter; flowers perfect, about I mm.
broad; perianth 5-lobed, densely woolly, the teeth becoming prolonged into red hooked
spines in the fruit; stamens 5, exserted, hypogynous; ovary ovoid, attenuate to a short
or elongate style, with 2 or 3 capillary stigmas, the ovule subsessile; utricle with a trans
verse wing, enclosed in the perianth, membranaceous or indurate at the apex, indehiscent,
the pericarp free from the seed; seed grayish-brown, dull, horizontal or nearly vertical;
embryo annular, enclosing the scanty endosperm; radicle centrifugal. Waste places,
especially in alkaline soils, nat. of Euras., introd. from w. Asia; Mass. to N.Y., w. to Pac.
States; Trans-Pecos Tex., s. N.M. to n. Mex.; June- Sept.

11. CORISPERMUM L. T1CKSEED 

Annual caulescent herbaceous plants; stems much-branching, glabrous or pubescent, 
the pubescence of stellate hairs; leaves alternate, sessile, entire, I-nerved, those of the 
inflorescence reduced to shorter but broader scarious-margined bracts; flowers perfect, 
solitary or in glomerules in the axils of the bracts, arranged in dense or lax spikes, green 
and small; perianth segments I to 3, minute, unequal, the posterior one largest, erect, 
1-nerved, scarious, unchanged in the fruit; stamens I to 3, rarely 5, hypogynous, ex
serted, one of them longer; ovary exserted, with 2 stigmas, recurved and connate at the 
base; utricle ellipsoid to orbicular, piano-convex, indurate, the margins winged or merely
acute; pericarp membranaceous and adherent to the seed; seed erect; embryo annular,
surrounding the copious endosperm; radicle inferior.

About 60 species in the North Temperate Zone. 
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1. Fruit 3.5-4.5 mm. long; lower bracts as broad as or broader than the fruit ...... .. . 
. . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. C. hyssopifolium. 

1. Fruit 2-3.5 mm. long; lower bracts narrower than the fruit ....•..•.....•.•..... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 2. C. nitidum. 

I. Corispermum hyssopifolium L. Annual herb; stems slender, 1-6 dm. tall, spreading,
much-branched, glabrous or finely stellate-villous, striate, often tinged with red, sparsely 
leafy; leaves often deciduous early, sessile; blndes linear or linear-lanceolate, 1-7 cm. 
long, 1-3 mm. broad, cuspidate, glabrous or stellate-pubescent; spikes loosely or densely 
flowered, 2-8 cm. long, 4-8 mm. thick; bracts often overlapping, 4-10 mm. long, ovate or 
lanceolate, long-acuminate, scarious-margined, stellate-puoescent or glabrous, concealing 
the fruits; fruit (achenes ) blackish, 3.5-4.5 mm. long, broadly ovate to elliptic or obovate 
to orbicular, to 0.5 mm. wide, short-mucronate, with a narrow firm wing; seed vertical; 
radicle inferior. lntrod. from Euras., sandy or gravelly banks, shores of Great Lakes, Ont. 
and N.D., Alta. and Wash., s. to N.Y., Kan., Mo., Tex., Colo., Ariz. and Mex.; adv. along 
railroads and waste places elsewhere. 

2. Corispermum nitidum Schult. Annual caulescent herb with villous foliage or glabrous
at maturity; stems much-branched, 2-5 dm. tall, striate, tinged with red, glabrous or 
sparsely stellate-villous; leaves alternate, 1-5.6 cm. long, 1-2 mm. wide, narrowly linear, 
cuspidate, finely stellate-pubescent to glabrate, ascending or spreading; spikes slender, 
usually laxly flowered, 3-4 mm. in diameter; bracts scarcely imbricate; upper bracts 2-8 
mm. long, ovate-lanceolate, scarious-margined, as broad as the fruit, stellate-pube�cent;
lower bracts linear or linear-lanceolate, 8-20 mm. long, narrower than the fruit; fruit
greenish-black, 2-3.5 mm. long, narrow but conspicuously winged, pale. Introd. from
Euras., in sandy fields and dry soi1s, Arctic Am. to Wash., Tex. and Ariz.; shores of Lake
Mich., in Ind. and Ill.; adv. in waste places in Mo., N.D. to Ida., southw.; summer-fall.

12. ALLENROLFEA 0. KTZE.

Four species that are native to America. 

1. Allenrolfea occidentalis ( Wats.) 0. Ktze. P1CKLE-'\VEED. Perennial suffrutescent
succulent glabrous shrub 3-15 dm. tall; stems alternate, green or more or less glaucous, 
much-branched, the articulate branches ascending or spreading, the younger ones 1-3 mm. 
in diameter, the joints 2-10 mm. long; leaves alternate, very short, reduced to scales, 
triangular, clasping, acute or acutish, soon deciduous or often nearly obsolete; spikes very 
numerous, 6-25 mm. long, 2.5-4 mm. thick, obtuse; flowers perfect, sessile, with fleshy 
pe]tate bracts in dense cylindrical spikes; perianth much-reduced, obpyramidal, fleshy, 
angled, usually 4- or 5-lobed, unchanged in the fruit which it encloses; stamens 1 or 2, 
the filaments exserted, the anthers broadly oblong or orbicular; stigmas 2 or 3, short, 
usually distinct; utricles ovoid, compressed, enclosed in the spongy fruiting calyx; pericarp 
membranaceous and free; seed erect, oblong, smooth, brown or reddish-brown, about 0.6 
long; embryo partly enclosing the copious endosperm; radicle inferior. In strongly alkaline 
places, Ore. to w. Tex., Baja Calif. and Son.; Apr.-Sept. 

13. SALICORNIA L. GLASSWORT. SALADil..LA 

Annual or perennial herbs or subshrubs, often suffrutescent and succulent; stems much
branched, glabrous, fleshy, with opposite articulate branches, the joints dilated at the 
apex into a short sheath; leaves scalelike, opposite; flowers perfect or polygamous, sunk 
in the cavities of the internodes, 3 to 7 together on opposite sides of the joints, partly 
crowded by the sheathing fleshy bracts, the flowering joints forming cylindric terminal 
spikes, the flowers usually connate and adnate to the joints; perianth obpyramidal, fleshy, 
with a 3- or 4-toothed or truncate border, spongiose in fruit; stamens 1 or 2, the anthers 
exserted and didymous, the filaments filiform or subulate; style lacerate above or ending in 
2 subulate stigmas; ovule subsessile; utricle included in the perianth, ovoid or oblong, the 
pericarp membranaceous; seed erect, oblong or ellipsoid, compressed, covered with short 
or long straight or curved hairs; endosperm none; embryo conduplicate; radicle inferior. 

About 35 species in temperate and tropical regions of both hemispheres. 
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1. Stems annual; middle flowers higher than the lateral ones; seed 1.5-2 mm. long ..... 
. . . . . . • • . . . . • • . • • . • . . • . . . . . . . . • . • . . . . . . . . . . . . 1. S. Bigelovii.

I. Stems perennial with prolonged subligneous depressed stems and rhizomes; flowers
nearly equal in height ( 2) 

2(1). _Primary branches of �terns prostrate, rootin_g freely, the erec! or ascending flower
mg branches usually simple and slender; spikes 2.5-3 mm. thick ........ ....••• 
. . . . . . . • . . . . . . . . . . . . . . . . . . . . . ..••..•....••... 2. S. oirginica.

2. Primary branches erect or decumbent, not rooting, usually much-branched, the
branches stout; spikes 4- 5 mm. thick ............. 3. S. tttahensis.

I. Salicornia Bigelovii Torr. Annual herb, stout and succulent; stems erect, 1-6 dm.
tall, green, with few to many stout spreading or ascending branches, the joints 7-2 5 mm. 
long and 2-3 mm. thick; sheaths 2-lobed, the lobes acutely mucronate, 2-4 mm. long, 
ovate to triangular-ovate, acuminate, at length spreading; spikes obtuse, 2-12 cm. long, 
4-6 mm. thick, the joints 2-3.5 mm. long and 4.5-6 mm. thick; flowers 3 in each group;
lateral flowers contiguous below the acute lower angle of the central one; middle flower
slightly higher than the lateral ones, reaching very nearly to the edge of the joint; seed
nearly black, 1.5-2 mm. long, covered with short curved hairs. Salt marshes and Bats
along the Atl. and Gulf coasts of N.A. from N.S. to Fla. and Tex., s. to Yue., W.I. and
Bah. I.; also Calif.; Aug.-Nov.

2. Salicomia virginica L. Perennial succulent herb, forming extensive mats, from sub
ligneous rhizomes freely forking in sand; stems decumbent or trailing, rooting freely at the 
nodes, the branches 1-7 dm. long, greenish, turning lead-colored or pale-brown; spikes 
1-6 cm. long, 2.5-3 mm. thick, mostly solitary at the tips of the ascending branches or
peduncled along some axes, loosening in age, the sheaths rounded or the lobes acutish;
joints 2.5-3 mm. long, 3-4 mm. thick; flowers in groups of 3; central flower cuneate
obovate, truncate across the top, scarcely surpassing the obliquely ovate lateral ones;
mature scales broader than high, broadly ovate, with prominent horizontally divergent
firm margins; seed 0.7-1 mm. long, a little longer than broad, densely covered with
slender curved hairs. S. perennis sensu Standl., non Mill. Coastal salt marshes and flats,
sea coastc;, s. N.H. to Fla and Tex.; Alas. to Calif.; widely distributed in the W.I., w.
Eur. and N. Afr.; Aug.-Oct., year round southw.

3. Salicomia utahensis Tidestr. UTAH SAMPHIRE. Perennial herb, suffrutescent at the
base; stems 1.5-3 dm. tall, solitary or clustered, erect or decumbent, not rooting, sparsely
or much-branched, the branches erect or decumbent; joints 7-18 mm. long and 2- 5 mm. 
thick; scalelike leaves connate, broadly triangular, about 3 mm. long, scarious-margined; 
spikes few, 1-2 cm. long, 4- 5 mm. thick, on short lateral branches; flowers 3 in each 
cluster, subequal, of about the same height, extending nearly to the top of the joint, the 
bracts broader than long. Edge of saline lakes and along shores and on islands, Ut., 
N.M. and Tex.

14. SARCOBATUS NEES

A North American genus of 1 or 2 species. Known to be toxic to sheep. 
1. Sarcobatus vermiculatus (Hook.) Torr. GREASEwoon. Perennial shrub; stems 3-30

dm. tall, erect, much-branched; branches rigidly stout, becoming grayish, the younger 
ones yellow-white, glabrous or pubescent with short white branched hairs, the ultimate 
branchlets stout and spinose; leaves linear to linear-filiform, 1-4 cm. long, entire, fleshy, 
glabrous or sparsely stellate-pubescent, obtuse or acute at the apex, narrowed at the 
base, the lower leaves of tl1e branchlets opposite and often shorter than the others; 
staminate -flowers in tern1inal catkinlike spikes 7-30 mm. long; perianth lacking but each 
flower subtended by a peltate stipitate bract, with 3 or less stamens per flower; scales 
rhombic-orbicular, sometimes abruptly acuminate, sometimes tinged with red, glabrous 
or pubescent; pistillate -flowers sessile, solitary or 2 together in the axils of the leaves, 
with a perianth, this margined by narrow borders which ( in fruit) develop into broad 
membranaceous horizontal wings 6-12 mm. wide, sometimes tinged with red, the axis 
of the fertile inflorescence often prolonged and bearing 1 to 8 staminate Bowers; perianth 



Chenopodiaceae (Goosefoot Family) 549 

of the fertile flowers compressed, turbinate, confluent with the ovary; stigmas 2, subulate, 
recurved; fruit coriaceous, winged at the middle, the broad wing scarious, veined and 
crenulate, the lower part of the fruit turbinate, the upper part conical, minutely stellate
pubescent (at least when young), the body 4- 5 mm. long and 2.5-3.5 mm. broad; seed 
erect, orbicular; embryo spirally coiled; endosperm none. Flat ground, barren or alkaline 
soils, w. N.D. to Alta. and Sask., s. to Tex., Colo., N.M. and Calif. 

15. SUAEDA ScoP. SEA BLITE. SEEPWEED 

Annual or perennial herbs, sometimes shrubby plants, more or less fleshy; leaves alter
nate, narrow, usually linear or terete and relatively small; flowers perfect or polygamous, 
solitary or clustered in the upper axils, bracteate; sepals 5, keeled or narrowly winged at 
maturity; stamens 5, with short filaments; ovary I-celled, rounded or Hat on the top; 
styles often 2; utricle compressed, surrounded by the calyx; seed horizontal or vertical; 
embryo coiled in a Hat spiral; endosperm absent or scant. 

More than 100 species of cosmopolitan distribution; mostly along sea coasts and in 
saline soils. 

1. Calyx lobes ( at least some of them) corniculate-appendaged or winged; leaves broad
est at the base, ascending or spreading, those of the inflorescence ovate or ovate-
lanceolate; flowers and leaves crowded ........... 1. S. clepressa. 

l. Calyx lobes not appendaged nor winged, often cucullate or carinate ( 2)

2 ( 1). Annuals or perhaps sometimes perennial but not suffrutescent at the base; all the
calyx lobes equally carinate ( 3) 

2. Perennials, suffrutescent at the base ( 4) 

3(2). Seed 1-1.5 mm. broad ......................... 2. S. li,1caris. 
3. Seed 0.8 mm. broad or less ........................ 3. S. mexicana. 

4 ( 2). Stems and leaves glabrous or nearly so; leaves subterete to distinctly flattened ( 5) 
4. Stems and leaves densely tomentulose or villous when young, sometimes glabrate in

age; leaves terete and green ( 8) 

5( 4). Leaves green ( 6) 
5. Leaves glaucous, mostly less than 1 cm. long ( 7)

6( 5). Leaves 3- 7 mm. long, 1-3 mm. broad, compressed .4. S. dttripcs.
6. Leaves 10-30 ( -40) mm. long, 1-1.5 mm. broad, subterete .................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. S. Torreyana. 

7 ( 5). Calyx segments deltoid; plants blackish ( when dry) or purplish ( when alive) .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. S. nigrescens var. glabra. 

7. Calyx segments obtuse; plants blue-gray ............. 7. S. conferta. 

8(4). Calyx glabrous or nearly so; flowers 1.5-2 mm. broad, globose-obovoid, 1 to 5 per 
axil; seed horizontal, 1 mm. in diameter .......... 8. S. tampicensis. 

8. Calyx densely pubescent; flowers 1-1.5 mm. broad, globose, 3 to 9 per axil; seed
vertical, 0.7 mm. in diameter .................... 9. S. suffrutescens. 

I. Suaeda depress a ( Pursh) Wats. Annual or perennial herb; stems erect to decumbeut,
low, simple or freely branching from the base, glabrous and glaucous, 2-10 dm. tall or 
long; leaves green or glaucous, linear, semiterete, 7-40 mm. long, often crowded, acute, 
usually broadest at the base, subulate; bracts 2-3 mm. long, ovate-lanceolate, rather 
crowded on the branchlets; flowers crowded, 3 to 7 in each axil; spikes slender, short or 
elongate; calyx cleft to the middle, the lobes distinctly unequal, 1.5-2 mm. wide at 
maturity, the upper 1 or 3 sepals prominently cucullate; stamens 5; stigmas 2 to 5; seed 
about 1 mm. broad, slightly reticulate, black, horizontal. In saline or alkaline soils, w. 
Minn. and Sask., w. to Mont. and Wash., s. to Kan., Neb., Mo., Tex., Nev. and Calif.; 
July-Oct. 

Var. erecta Wats. Stems simple or branched at the base, strictly erect, 1 5-4 5 cm. tall, 
glabrous, often glaucous; leaves 2-3 cm. long, acute; flowering branchlets dense, their 
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short leaves ovate-acuminate; calyx lobes somewhat unequal, with a conspicuous hori
zontal wing on the back. Alkaline soils, coastal Calif. e. to the Rocky Mts. and Tex. 

2. Suaeda linearis (Ell.) Moq. Annual herb; stems glabrous, erect or ascending, 2-9
dm. tall, profusely branched; leaves deep-green, not glaucous, narrowly linear, plano
convex, nearly terete, the primary ones to 5 cm. long, those of the branches progressively 
shorter; spikes often elongate, usually dense; bracts 4-7 mm. long; calyx at maturity about 
2 mm. wide, deeply cleft, the lower 4 or 2 sepals round on the back, the upper 1 or 3
distinctly cucullate; seed horizontal, 1-1.5 mm. wide, smooth, shining and black. Salt 
marshes, sandy coasts, Coastal Plain from Me. to Fla., w. to Tex.; W.I. and Bah. I.; 
Aug.-Oct. 

3. Suaeda mexicana (Stand!.) Standl. Annual herb; stems glabrous, pale-green, 3-12
dm. tall, mostly branched at the base, the numerous branches ascending or nearly erect 
and elongate; leaves numerous but not crowded, linear, the lower ones 12-25 mm. long 
and 1.2 mm. broad, acuminate or attenuate, those of the inflorescence shorter; inflores
cence paniculately branched, the branches erect; flowers crowded in the axils and forming 
spikes 4-5 mm. thick; calyx deeply cleft, the lobes rounded, becoming enlarged, strongly 
cucullate in age, the fruiting calyx 3 mm. broad; stamens exserted; seed 0.8 mm. in 
diameter, horizontal, shining, dark-brownish-red. A halophytic gypsophile, w. Tex. 
to S.L.P. 

4. Suaeda duripes I. M. Johnst. Plants succulent, herbaceous or fruticose; stems
slender, 5-30 cm. tall, ascending or decumbent, smooth or obscurely vesiculate-tubercu
late, glabrous or very sparsely and minutely pilose; leaves succulent, linear or oblong
ovate, 3-7 mm. long, 1-3 mm. broad, compressed, gradually contracted to the base, 
very short-petioled, broadly affixed from the base to about 1.5 mm. above, indurate and 
persistent on the stem, obtuse or round at the apex; glomerules many-flowered, home 
at the base of ]eaves, indurate; bracteoles inconspicuous, soon deciduous, membranaceous, 
triangular or ]anceolate-triangular, usually entire; perianth lobed below the middle, suc
culent before anthesis, at maturity vesiculate and suberose, incrassate, depressed, about 
2-2.5 mm. in diameter, the lobes prominently convex; seed erect, black, shining and
smooth. Trans-Pecos Tex.; endemic.

5. Suaeda Torreyana Wats. QUELITE SALADO, Perennial shrub; stems erect, mostly
glabrous, green, woody at the base, the herbaceous branches usually slender, ascending, 
sparsely leafy, 6-10 dm. taU; leaves green, subterete or distinctly flattened, linear to 
linear-spatulate, 1-3 (rarely to 4) cm. long, 1-1.5 mm. wide, acute or slightly acuminate, 
those of the inflorescence much-reduced to 2-5 mm. long and abruptly mucronate or 
obtuse; flowers globose, 1 to 5 in each axil, about 1 mm. broad at anthesis, the branches 
of the inflorescence slender but not flexuous; calyx deeply cleft, the lobes green, obtuse, 
closely incurved, rounded on the back and obtuse; utricle obovoid-lenticular, enclosed by 
the calyx lobes; seed vertical or horizontal, 1-1.5 mm. broad, dark-brown to black, shining, 
minutely tubercu1ate. Salt marshes and alkaline soils, e. Ore. and Wyo. to Calif., s. 
through Nev. to Tl.'x. and w. N.M.; Apr.-Oct. 

6. Suaeda nigrescens I. M. Johnst. var. glabra I. M. Johnst. Perennial shrub; stems
3-6 dm. tall, ascending, erect or decumbent, the branches all glabrous and often glaucous,
the young branches rarely very sparsely piJose and pale; leaves succulent, more or less
glaucous, glabrous, 3-4 mm. long and roundish; flowers in glomerules at the base of the
upper leaves, barely conspicuous, subspicate; fruiting calyx glabrous, turbinate, 1.5-2
mm. in diameter; seed black, shining, obliquely ovoid, erect or horizontal, about 1 mm.
long. Irrigation ditches, saline plains and salt flats, N.M., Tex. and Mex.

7. Suaeda conferta (Small) I. M. J ohnst. Perennial shrub; stems erect or ascending,
4-10 drn. long, the branches prostrate or spreading, forming dense tufts, very brittle,
glabrous; leaves numerous, glabrous, the blades Hesby and blue-gray, mostly Jess than
1 cm. long and 1-2 mm. broad, oblong; flowers solitary or clustered in the axils of the
rather approximate leaves, especially numerous on the branchlets; calyx segments obtuse;
seed about 1 mm. broad. Along the sea coast, Tex. and e. Mex.; W.I.

8. Suaeda tampicensis ( Standl.) Standl. Perennial herb, green; stems much-branched,
the branches stout, ascending or decumbent, copiously short-villous, paniculately 
branched; leaves terete, 7-15 mm. long, acute or acuminate, spreading, those of the 
inflorescence little-reduced; flowers 1.5-2 mm. broad, globose-obovoid, 1 to 5 in each 
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axil; bractlets acuminate; calyx glabrous or nearly so, cleft to below the middle, the lobes 
rounded at the apex, fleshy, rounded on the back; seed usually horizontal, 1 mm. broad, 
black and shining. Coastal sandy areas, s. Tex. and Mex. 

9. Suaeda suffrutescens Wats. DESERT SEEPWEED, Perennial shrub, often making
mounds 12-15 chn. across; stems woody, erect, green, much-branched, 5-9 din. tall, the 
branches diffuse or spreading, paniculately branched, leafy, the herbage tomentose; leaves 
numerous, pubescent, terete, mostly 5-13 mm. long, acute, not crowded, those of the 
inflorescence much-reduced, ascending or spreading; flowers small, 1-1.5 mm. broad, 
globose, clustered in the axils, mostly 3- to 9-flowered, crowded in dense spikes; calyx 
cleft to below tl1e middle, the obtuse lobes thin and rounded on the back, densely 
pubescent; bractlets acuminate or attenuate; stamens exserted; seed mostly vertical, 0.7 
mm. broad, obscurely tuberculate, black. On saline and alkaline plains and valleys, w. and
n.w. Tex. to Ariz. and s. Calif., s. to Mex.; spring-fall.

16. SALSOLA L.

About 150 species cosmopolitan in disb-ibution; mostly maritime or in saline soils. 

I. Salsola Kali L. RussIAN THISTI.E, TUMBLEWEED, Annual herb, much-branched from
the base, becoming hemispherical; stems 3-8 dm. tall, glabrous to pubescent or short
villous, conspicuously green and purple-striped, often tinged with red, tl1e very stout 
branches ascending or spreading and glabrous to scabrous or short-villous; leaves usually 
alternate, linear to filiform, almost terete, sessile or clasping, pungent-tipped, usually 1.2-
3 cm. long and thick but occasionally to 7 cm. long and more fleshy or succulent, often 
bluish-green, scabrous or glabrous, 1.5-2 mm. wide, the upper leaves often shorter and 
broader, their bases much-thickened and indurate in age and closely enclosing the fruit; 
bracteal leaves usually 5-8 mm. long; flowers perfect, sessile, small, subtended by two 
bractlets in addition to the leaf, solitary in the axils or sometimes several together; 
perianth 5-parted, the segments oblong or lanceolate, concave, becoming strongly trans
versely carinate and horizontally winged in the fruit, the basal portions free or connate, 
the apices free and usually inflexed; fruiting calyx 3-10 mm. wide when well-developed, 
those of tlie lowest flowers often merely carinate across tl1e back, the segments sharp
pointed; wings of the calyx persistent, membranaceous, whitish or pinkish, making the 
fruit 3-8 mm. in diameter; stamens 5 or fewer, hypogynous or rarely inserted in a small 
disk, the filaments subulate or linear, the anthers short or elongate; stigmas 2 or rarely 
3, subulate; ovule subsessile or suspended from a long funicle; utricle flattened, broadly 
ovoid, or orbicular, the apex concave or convex, included in the perianth; pericarp fleshy 
or membranaceous, free from the seed; seed horizontal, rarely inverted, erect or oblique, 
orbicular, 1.5-3 mm. broad, black, shining; endosperm none; embryo spiral or cochleate
spiral, usually green. Incl. var. tenuifolia Mey., S. pestifer A. Nels. Dry plains and valleys, 
common along roadsides and in cult. fields, Euras.; perhaps nat. along the e. seacoast 
and rarely adv. inland; thoroughly naturalized in w. N.A. from Minn. and Sask. to Wash., 
Calif. and Tex.; July-Oct. 

FAM. 62. AMARANTIIACEAE Juss.53 
AMARANTH FAMILY 

Weedy herbs and subshrubs, annuals or perennials, with erect to prostrate or scandent 
stems; leaves alternate or opposite, petioled or sessile, without stipules; flowers perfect to 
imperfect or polygamous, solitary or glomerulate, racemose, spicate or capitate, each 
flower or flower cluster subtended by imbricate bracts; perianth of 2 to 5 distinct scarious 
or chartaceous tepals, rarely 1 or entirely absent in some species of Acnida; corolla absent; 
stamens 2 to 5, opposite the tepals; ovary superior, I-celled; styles 1 or 2 and terminal 
or absent; fruit a membranous utricle, circumscissile, irregularly dehiscent or indehiscent; 
seeds erect or inverted, lenticular, oblong or reniform-orbicular, smooth or nearly so, 
lustrous; embryo annular, the cotyledons incumbent, the radicle inferior or superior. 

113 Contributed by Clyde F. Reed; cf. his treatment in C. L. Lundell, Flora of Texas II: 
89-150. 1969 for complete synonymy.
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About 850 species in 65 genera, cosmopolitau but mm,tly tropical; represented in Texas 
by 62 species and 6 varieties in 13 genera. 

1. Ovules 2 or more; stamens 5 and hypogynous; filaments subulate or filiform, connate
at the base into a short cup; anthers 4-celled; leaves alternate; erect or scandent 
herbs . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . 1. Cclosia, p. 552. 

I. Ovules solitary; stamens hypogynous, rarely perigynous ( 2)
2(1 ). Anthers 4-celled; filaments distinct or united at the base ( 3)
2. Anthers 2-celled; stamens 2 to 5; flowers 5-merous ( 6)
3 ( 2). Seed inverted; radicle ascending or superior; stamens 5, rarely 2 or 4; ub·icle

indehiscent; stigma capitate . . . . . . . . . . . . . . . . . . . . . 5. Achyra11thes, p. 563. 
3. Seed erect; radicle inferior ( 4)
4( 3 ). Perianth present in all flowers; stamens 5, rarely 1 to 3; bracts not much-

enlarged and not cordate in fruit . . . . . . . . . . . . . . . . 2. Amaranthus, p. 553. 
4. Perianth lacking or only occasionally present in pistillate flowers; stamens 5 ( 5)
5(4). Floral bracts not enlarged ...•............... , . 3. Acnida, p. 561. 
5. Floral bracts much enlarged and broadly cordate in fruit ..................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. Acantliocliiton, p. 562. 
6( 2). Most of the flowers unisexual; inflorescence paniculate ( 7) 
6. Few ( if any) flowers unisexual; leaves opposite ( 8)
7 ( 6). Leaves opposite; ours erect or scandent herbs . . . . . 6. Iresine, p. 563. 
7. Leaves alternate; erect pubescent branched shrubs .... 7. Dicraurus, p. 565. 
8( 6). Style 1 or none; stigma 1 and capitatc or bilobed ( 9)
8. Styles 1 or 2; stigmas typically 2 ( 11)
9 ( 8). Inflorescences mostly terminal; filaments united into a tube; erect or ascending

herbs ....................................... 10. Froelicliia, p. 568. 
9. Inflorescences mostly axillary; prostrate herbs ( 10)

10(9). Filament tube a short cup or ad.nate to the fused perianth; staminodia absent ... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. Guilleminea, p. 565. 

10. Filament tube longer than the ovary and free from the perianth nnd/or staminodia
present ...................................... 9. Alternanthera, p. 567. 

11 ( 8). Filament tube long; flowers in terminal heads .•... 13. Gomphrena, p. 572. 
11. Filaments united into a short cup ( 12)
12 ( 11). Perianth stipitate; inflorescence spic ate .......... 11. Philoxerus, p. 570. 
12. Perianth sessile; inflorescence a single flower or the flowers in glomerules ........ . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12. Tidestromia, p. 571. 

I. CELOSIA L.

Annual or perennial herbs and shrubs; stems erect or scrambling; leaves alternate, 
petiolate, entire or lobed; flowers perfect, in terminal or axillary spikes or axillary glomer
ules, commonly white, silvery or colored, each Hower subtended by a bract and two 
bractlets; perianth of 5 distinct tepals, in fruit erect and concealing the fruit, scarious, 
striate; stamens 5, connate at the base; ovary subglabrous, the ovules 2 to several, the 
style none to short or elongate, the stigmas capitate or subulate; utricle ovoid or subglo
bose, thin, membranaceous, usually circumscissile at the middle or dehiscing irregularly; 
seeds 2 to several, lenticular, often erect, lustrous; embryo annular; endosperm starchy. 

About 60 species in tropical and temperate regions. 
1. Inflorescences usually of simple terminal spikes 15-20 mm. in diameter (larger and

cristate in cult. forms); tepals bright-white, pink or red ( other colors in cult. 
forms), 6-9 mm. long ......................•... 1. C. argentea.

1. Inflorescences of terminal or axillary panicles composed of few to numerous spikes
3-10 mm. in diameter; tepals stramineous to dark-brown, 3-6 mm. long, promi
nently veined ( 2 )
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2 (I). Leaf blades deep-green, deltoid to triangular-lanceolate, not lobecl; stigmas. 3; 
stems erect or clambering ...................... 2. C. nitida. 

2. Leaf blades green, hastately lobed, lanceolate to lance-triangular; stigmas 2; stems
much-branched, low, shrubby ... .. . ..... ........ 3. C. Palmeri. 

I. Celosia argentca L. CocxscoMB, CRESTA DE GALLO. Annual herb; stems erect,
glabrous, leafy, to 1 m. tall; leaves lanceolate to nearly linear, 8-15 cm. long, usually long
tapering to both encls; spikes terminating the stem and also in the upper axils, sessile or 
peduncled, 2-15 cm. long, in a variety of colors; tepals lance-oblong, 6-9 mm. long, in 
wilcl plants silvery, in cultivated forms also pink, yellow and red; style indurate and 
exserted at maturity; utricle circumscissile at the middle; seeds 2 to several, lenticular, 
lustrous. Nat. of trop. Am., where it is widely distributed; occasionally escaped from cult., 
summer and early fall. 

Fonna cristata ( L.) 0. Ktze. CocKscoM:n. Cult. as an annual; leaves ovate with cristate 
inflorescences, variously crested and branched; flowers red, crimson, yellow, purple or 
white. Rarely escaped from cult. 

2. Celosia nitida Vahl. ALBAHACA. Perennial herb from a long woody taproot, with
glabrous slender erect or vinelike stems 3-15 dm. long; young stems tinted reel, widely 
branching; leaves alternate, with petioles 5-20 mm. long, drying blackish, lighter beneath, 
ovate to deltoid-ovate or ovate-lanceolate, 2-7 cm. long, acute to acurninate at both ends; 
bracts half as long as the tepals, ovate to lanceolate, keeled, acuminate; spikes solitary or 
panicled, 1-5 cm. long; tepals oblong to elliptic-lanceolate, firm, 3-5 mm. long, acuminate, 
dark-brown, strongly parallel-veined; style short; utricle included, globose-ovoid, shorter 
than the perianth; seed lenticular, about I mm. long, black, smooth. C. paniculata of 
auth., not L. In sandy soils in thickets ancl brush, gravelly hills and woods, especially 
along coasts, extending through the Rio Grande Plains into the Edwards Plateau, Mar.
Nov.; from Fla. Keys to Tex. and n.e. Mex.; W.I., coast of n. S.A. 

3. Cclosia Palmeri Wats. Low perennial shrub; stems much-branched, the branches
glabrous and slender; leaves alternate, with slender petioles 3-12 mm. long, lanceolate to 
lance-triangular, 1.5-5 cm. long, 4-25 mm. wide, more or less asymmetric, 'hastately lobed, 
the lobes shallow and rounded, shortly decurrent, green, glabrous or sparsely puberulent 
beneath; Bowers few, sessile in short spikes 1-2 cm. long and 8 mm. in diameter, with 
2 to 5 spikes clustered at the end of each branch; rachises of the infloresence sparsely 
tomentulose; bracts ovate to ovate-oblong , half as long as the tepals or shorter, acute to 
acuminate, often with a pungent tip, sparsely villous; tepals 5 mm. long, oblong, acute, 
pale to dark-brown, thin, many-veined; stamens 5, the filaments equaling or exceeding 
the ovary and dilated at the base; style longer than the ovary; stigmas 2, shorter than the 
style; utricle elongate-ovoid, shorter than the tepals; seeds 3 or 4, rounded, I mm. in 
diameter, smooth, black, lustrous. In open woodlands and about boulders in mts. of the 
Trans-Pecos; also n.e. Mex. 

2. AMARANTHUS L. PIGWEED. AMARANTH 

Annual weedy herbs, especially near irrigated or cultivated places, monoecious; stems 
erect or prostrate, branching at the base or above; leaves alternate, petiolate, Hat, pin
nately veined, entire or undulate; flowers unise1..ual or a few appearing perfect, with 
staminate and pistillate flowers on the same or separate plants, in dense terminal or 
axillary spikes or clusters, each subtended by 3 conspicuous red, green or purple bracts; 
perianth segments { tepals) 2 to 5 { only 1 evident in A. californicus), distinct, glabrous; 
stamens 5, sometimes 1 to 3, separate; anthers 4-celled { appearing 2-celled after de
hiscence ), opening lengthwise, the filaments distinct; ovary I-celled, with 2 or 3 stigmas; 
ovule l; utricle one-seeded, 2- or 3-beaked at the apex, circumscissile, irregularly splitting 
or indehiscent; seeds lenticular, erect, compressed, lustrous, smooth; embryo coiled into 
a ring around the albumen; radicle inferior. 

About 60 species, cosmopolitan. 
I. Staminate and pistillate flowers borne on separate plants (2)
1. Staminate and pistillate flowers on the same plant with occasional perfect ones { 7)
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2(1). Plants pistillate; tepals 5, at least the inner ones spatulate (3) 
2. Plants staminate; outer tepals with heavy midvein, often definitely longer than the

inner (5) 
3 ( 2). Utricle indehiscent, about 3 mm. long; leaf blades coriaceous; plants erect but 

usually sprawling . . . • . . . . . . . . . . . . . . . . . . . . . . . . . 3. A. Greggii. 
3. Utricle circumscissile, about 1.5-2 mm. long; leaf blades membranaceous; plants

erect { 4) 
4 { 3). Longest outer tepal acute or acuminate with midvein excurrent into a rigid point; 

bract and outer tepals conspicuously longer than the inner tepals; bract with very 
heavy midrib, excurrent; style branches usually 2, sometimes 3 ..............• 
. . . • • . . • • . • • • • • • • • • • • . . . • . . • . . • • . . . • . . . . . . . . • 1. A. Palmeri. 

4. Tepals all obtuse or retuse, the midveins excurrent slightly or not at all; bract and
outer tepals scarcely exceeding inner tepals; bract with extremely heavy midrib, 
not excurrent far beyond the lamina; style branches usually 2 ...•.•••••••••••• 
. . . . . . , . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . 2. A. arenicola. 

5(2). Outer tepals acuminate, the midveins excurrent as rigid spines; bracts about 4-6 
mm. long, about twice as long as perianth .... , . . . . 1. A. Palmeri. 

5. Outer tepals acute or obtuse, apiculate but the dark midvein not excurrent; bracts
shorter than the tepals, glabrous; leaf margin smooth ( 6) 

6( 5). Leaf blades membranous; plants erect ............ 2. A. arenicola. 
6. Leaf blades coriaceous; plants erect or sprawling . . . . . 3. A. Greggii. 

7 (1). Tepals of pistillate flowers spatulate, usually contracted into a narrow claw at 
the base, more or less urceolate ( at least in age) ( 8) 

7. Tepals of pistillate flowers oblong to obovate, not contracted into a claw (16)
8 ( 7). Inflorescence of axillary few- to many-flowered clusters; stems weak, ascending

or prostrate ( 9} 
8. Inflorescence of terminal spikes, with clusters of axillary flowers also present; stems

stout, usually erect ( 12) 
9(8). Pedicels and bracts usually but not always (cf. A. scleropoides} much-thickened 

and indurate (10) 
9. Pedicels and bracts neither thickened nor indurate { 11)

10(9). Utricle indehiscent, the sides wearing thin; style branches usually 2, rarely 3 ... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . 4. A. crassipes. 

10. Utricle circumscissile at the middle; style branches usually 3, rarely 2 .....•..•..• 
. . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . 5. A. scleropoides. 

11 { 9). Utricle indehiscent; leaf blades oblong-lanceolate; leaves crowded at the ends 
of the branches . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 6. A. Berlandieri. 

11. Utricle circumscissile; leaf blades suborbicular to obovate or oval; leaves not
crowded; tepals very faintly nerved .............. 7. A. polygonoides. 

12 ( 8). Utricle indehiscent; leaf blades lanceolate to linear-oblong, 1-3 cm. long ..... . 
. . . . . . . . . . . . . . . • . . • . . . . . . . . • . . • . . . . . . . . . . . . . . 8. A. obcordatus. 

12. Utricle dehiscent ( 13)
13( 12 ). Stamens 5; inflorescence leafy throughout ( 14)
13. Stamens 2 or 3 ( 15)
14( 13 ). Bracts shorter than the pistillate perianth; leaf blades obtuse .•..•........... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. A. chihuahuensis. 
14. Bracts longer than the pistillate perianth; leaf blades acute .................•... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . 10. A. Torreyi. 

15{ 13). Tepals of pistillate flowers with 6mbriate margins; bracts one half or less as 
long as the tepals .••.•......••.••....••••••••• 11. A. fimbriatus. 

15. Tepals of pistillate flowers with entire or crenulate margins; bracts equaling or ex
ceeding the flowers; axillary glomerules mostly equaling or exceeding the petioles 
..•. _ .•.••........••.....•.•...•.•.•..•.•..•. 10. A. Torreyi. 
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16(7). Utricle indehiscent; inflorescence usually in short terminal spikes; bracts not 
pungent, not exceeding the tepals; leaf blades retuse, longer than broad, usually 
more than 1 cm. long; stems prostrate or ascending, green •.••.....•....•.... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23. A. viridis. 

16. Utricle dehiscent ( 17)

17(16). Inflorescence of terminal and axillary simple or paniculate spikes, with glomer
ules of flowers often present also in the axils of the leaves ( 18) 

17. Inflorescence wholly of axillary glomerules ( 24)

18( 17). Spines present in the axils of the leaves; utricle irregularly or imperfectly
dehiscent .......................•..•..•..•..• 12. A. spinosus. 

18. Spines lacking; utricle regularly circumscissile ( 19)

19(18). Pistillate tepals rhombic-obovate to broadly spatulate, the edges overlapping;
terminal spikes usually recurved from the base .... 13. A. hypochondriacus. 

19. Pistillate tepals lanceolate to elliptic or oblong to narrowly spatulate, distinct or at
most the edges barely touching; spikes erect or the uppermost recurved from the 
middle (20) 

20 ( 19 ) . Pistillate tepals usually shorter than the utricle or ( if longer) acuminate or 
acute (21) 

20. Pistillate tepals obtuse or truncate, equaling or usually conspicuously longer than
the fruit ( 23) 

21 ( 20). Bracts obtuse or acutish, equaling or up to 1.5 times as long as the tepals, 
usually red or purple ............... ........... 14. A. cruentus. 

21. Bracts acute or acuminate, usually twice as long as the tepals, commonly green or
pale-reddish ( 22) 

22 ( 21). Spikes slender; bracts 3- 5 mm. long, thin ........ 1 5. A. hybridus. 
22. Spikes stout; bracts usually more than 5 mm. long, thick ........•.............• 

. . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 16. A. Powellii. 

23 ( 20). Inflorescence usually tipped with red; pistiliate tepals 1. 5-2 mm. long; plants 
nearly glabrous ............................... 17. A. Wrightii. 

23. Inflorescence pale-green; pistillate tepals 3 mm. long; plants copiously villous ..... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18. A. retroflexus. 

24(17). Tepals in both staminate and pistillate flowers 4 or 5; seed 1.5 mm. in 
diameter; stems prostrate ...................... 19. A. blitoides. 

24. Tepals 1 to 3; seed 0.6-0.8 mm. in diameter; stems erect or prostrate ( 2 5)

2 5(24). Tepals of pistillate flowers 2 or 3, all except one reduced to minute scales;
stems slender, prostrate ........................ 20. A. californicus. 

2 5. Tepals of pistillate flowers 3, equal or nearly so; stems stout, erect or ascending (26) 

26(2 5). Plants densely viscid-pubescent; leaf blades crispate ...................•.. 
• . . . . . . . . . . • . . . . . . . . . . . . . . • . . . . • . . . . . . . . . • . . . 21. A. pubescens. 

26. Plants not viscid-pubescent; leaf blades not crispate ... 22. A. albus.

1. Amaranthus Palmeri Wats. Plant very weedy, with an elongated taproot to 1 5  mm.
in diameter; stems 6-10 dm. taU, branched at the base and much-branched above, glabrous 
to villous-pubescent; leaves alternate, with long slender petioles, rhombic-ovate to 
rhombic-lanceolate, 1-6 cm. long, acute to abruptly acuminate at the apex, cuneate or 
rounded at the base; staminate and pistillate flowers on separate plants, in slender erect 
or drooping dense spikes or thyrses 1 5-30 cm. long, either all terminal on leafy branches 
or ( if leafless) branch thyrses present, these loosely arranged and each subtended by a 
leaf; bracts 4�6 mm. long, twice as long as the perianth, the midrib moderately heavy in 
the male, very heavy in the female, excurrent into a spine; male '/lowers with 5 stamens 
and 5 tepals; inner tepals 2.5-3 mm. long, obtuse or emarginate; outer tepals 3.5-4 mm. 
long, acuminate, with conspicuous long-excurrent midvein; female 'flowers with 5 recurved 
tepals, each with conspicuous branched midvein; inner tepals usually 2-2.5 mm. long, 
spatulate, emarginate, slightly denticulate; outer tepals 3-4 mm. long, acute, with a 
midvein excurrent as a rigid point; style branches usually 2, rarely 3; utricle 1.5-2 mm. 
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long, thin, subglobose, circumscissile, somewhat rugose; seed obovate, lenticular, 1-1.3

mm. in diameter, dark-reddish-brown. In silt, sandy and gravelly soils, river banks,
valleys, arroyos, drainage basins, irrigation ditches, dumps and gardens, throughout most
of Tex., summer-fall; w. Kan. to Calif., s. to Tex. and Mex.; introd. in Mo.; rarely adv.
in e. U.S.

2. Amaranthus arenicola I. M. Johnst. SANDHILLS AMARANTII. Plant with erect stems
to 2 m. tall, whitish, glabrous, striate, simple or branched at the base, branched above; 
leaves alternate, with slender petioles 5-7 mm. long, oval-oblong to oblong-linear, 1.5-8

cm. long, rounded to acutish at the apex, obtuse to attenuate at the base, yellowish-green,
glabrous, the veins conspicuous beneath; male and female flowers on separate plants, in
slender dense or interrupted spikes or thyrses to 4 dm. long, either all terminal on leafy
branches or ( if a few leafless) branch thyrses present, these loosely arranged and each
subtended by a leaf; bracts usually 1.5-2.5 mm. long, lanceolate, acuminate, the midrib
barely excurrent; male -flowers with 5 stamens and 5 nearly equal tepals about 5 mm.
long, the inner tepals emarginate or obtuse, the outer ones obtuse or acute, all apiculate
with dark midveins not excurrent; female -flowers with 5 recurved spatulate tepals, each
with conspicuous usually branched midvein, the inner tepals 1.5-2 mm. long and emargin
ate or obtuse, the outer tepals 2-2.5 mm. long and obtuse-apiculate; style branches 2;
utricle 1.5 mm. long, thin, subglobose, circumscissile, rather smooth; seed round, lenticu
lar, 1-1.3 mm. in diameter, dark-reddish-brown. Sandhi1ls, swales, dried ponds, lake
shores, river sandbars, marshes, fields, roadsides and along railroads, throughout most of
Tex., July-Nov.; Kan., Okla. and la. to Tex., w. to Colo., Nev. and NJvL

3. Amaranthus Greggii Wats. Plant from a taproot, with glabrous or sparsely villous
herbage; stems stout, erect or much-branched at the base, the branches ascending or 
sprawling, 2-9 dm. long, striate, green; leaves few, rhombic-ovate to oblong, 1-3.5 cm. 
long, thick and fleshy, slightly scabrous, narrowed into slender short petioles to 18 mm. 
long, rounded at apex, acute to rounded at base, deep-green, sparingly viscid-puberulent 
or glabrate, prominently veined beneath; male and female flowers on separate plants, in 
stout elongated spikes or thyrses 5-15 cm. long and 7-10 mm. thick, leafy-bracted, some
what interrupted below; bracts 1.5-2.5 mm. long, lanceolate to ovate, acuminate, scarious, 
the midrib barely excurrent; male flowers with 5 stamens and 5 nearly equal tepals; tepals 
usually 2.5-3 mm. long, the inner ones emarginate or obtuse, the outer ones obtuse or 
acute, all aficulate but the dark midribs not excurrent; female flower with 5 recurved
nearly equa tepals 2.5-3 mm. long, the inner tepals spatulate and emarginate, the outer 
ones obovate-oblong and obtuse, all with heavy conspicuously branched barely excurrent 
midveins; style branches 3; utricle 3 mm. long, oblong, acutish, slightly excurrent or 
shorter than the tepals, nearly smooth, somewhat fleshy, indehiscent; seed 1.3-1.8 mm. in 
diameter, obovoid, lenticular, blackish to dark-brown, lustrous. A. myrianthus Standl., 
A. annectans Blake. Coastal dunes and beaches along the seacoast from Jefferson Co.,
Tex. to Tam. and Yue.; summer-fall.

4. Amaranthus crassipes Schlecht. Plant from an elongate taproot; stems prostrate or
clecumbent, 2-6 dm. long, often sparingly branched, rather fleshy, glabrous; leaves 
alternate, with petioles 4-40 mm. long, obovate to elliptic, 1-4 cm. long, round or notched 
at the apex, cuneate at the base, deep-green, glabrate; inflorescences axillary, the short 
axes much-thickened ( to 1 mm.) and indurate; male and female flowers on same plant 
or occasional Bowers appearing perfect; bracts minute, keeled; tepals of the pistiUate 
flowers 4 or 5, spatulate, scarious, 0.2-2.5 mm. long; style bind or trifid to base; utricle 
compressed-obovoid, 1.4-1.8 mm. long, obtuse or emarginate, papillate above the middle, 
coriaceous, indehiscent; seed broadly obovate, 1-1.4 mm. long, dark-brown or black, 
lustrous. A. W arnockii I. M. Johnst. From the coast through the Rio Grande Plains and 
Edwards Plateau to the Trans-Pecos, June-Oct.; nat. of trap. Am.; naturalized in waste 
places along the Gulf Coast and rarely adv. at e. seaports, Fla. and the Keys to Tex.; 
W.I., Bah. I. and n. S.A.

5. Amaranthus scleropoides Uline & Bray. BoNEDRACT AMARANTH. Stems erect or
ascending, 1.5-4 dm. long, stout and succulent, glabrous, whitish; leaves alternate, the 
slender petioles 5-30 mm. long, narrowly oblong to ob1anceo1ate, 1-4.5 cm. long, rounded 
or emarginate at the apex, attenuate at the base and decurrent, thick, glabrous or nearly 
so, pale-green; male and female flowers on same plant, occasional flowers appearing per
fect, in small dense axillary clusters; peduncles much-thickened and indurate in age; 
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bracts finally indurate, ovate-triangular, acute; tepals of the pistillate flowers 5, spatulate, 
2 mm. long, I-nerved, indurate at the base, obtuse or acute; style branches usually 3, 
rarely 2; stamens 3; utricle subglobose, thin-walled, equaling the tepals, smooth, circum-
1-:cissile at the middle; seed orbicular to obovate, smooth, black, lustrous, 0.6 mm. in 
diameter. In sandy wastes, upper Rio Grande Plains, Edwards Plateau and Trans-Pecos, 
throughout year; undoubtedly also adj. Mex. 

6. Amaranthus Berlandieri (Moq.) Uline & Bray. Plant with deep-green foliage; stems
erect or ascending, 1.5-3 dm. tall, slender, branching from the base, pubescent; leaves 
alternate, crowded, short-petioled, oblong to oblong-lanceolate, 15-25 mm. long, obtuse 
or notched at the apex, entire, glabrous; male and female flowers on same plant, crowded 
in small axillary clusters; tepals delicate, about 2 mm. long, conspicuously 3-nerved, nar
rowed into claws; bracts about half as long as the tepals; stamens 2; utricle turbinate, 
thin-walled, included, indehiscent; seed about 1 mm. long, obovoid, black, lustrous. In 
Rio Grande Valley and Plains, and Edwards Plateau, spring-summer; also n.e. Mex. 

7. Amaranthus polygonoides L. TROPICAL AMARANTH. Plant with bright-green foliage;
stems slender, branched at the base, the branches prostrate or ascending, 1-5 run. long, 
often slightly villous or pubescent above; leaves alternate, with petioles 2-7 mm. long, 
rhombic-ovate to obovate, 1-2 cm. long, obtuse and usually cmarginate at the apex, nar
rO\ved or cuneate at the base, glabrous or sparingly pubescent beneath; male and female 
flowers on same plant, occasional flowers appearing perfect, in sessile dense axillary 
clusters; bract lanceolate, acuminate; tepals of the staminate -flowers oblong and acute; 
stamens 2 or 3; tepals of the pistillate flowers about twice as long as the bracts, spatulate, 
oblong-cuneate, 3-nerved, connate at the base, with spreading tips, apiculate, white
marginecl, scarious; utricle included, circumscissile; seed less than 1 mm. long, dark
brown or black, lustrous. In sandy soil and waste grounds in s. and w. Tex.; from Fla. 
to Tex., s. to n. S.A. 

B. Amaranthus obcordatus (Gray) Standl. Stems stout, 1.5-5 dm. tall, with ascending
branches, glabrous, whitish, often tinged with red; leaves alternate, with slender petioles 
5-20 mm. Jong, few, soon deciduous, pale-green, glabrous, ]anceolate or narrowly oblong
to linear-oblong, 1-3 cm. long, truncately rounded at the apex, acute or cuneate at the
base; male and female flowers on same plant, occasional flowers appearing perfect, in
dense clusters arranged in sparsely leafy or naked terminal spikelike panicles; bracts
haH as long as the tepals or shorter, broadly ovate, acute; tepals of the staminate flowers
oblong, obtuse; tepals of the pistillate flowers 5, spatulate, 2 mm. long, united at the
base, rounded or emarginate at the apex, thin, conspicuously veined, often tinged with 
purple, the blades spreading in age; stamens 3; style branches 3; utricle narrowly oblong, 
indehiscent; seed obovoid, 0.6-0.8 mm. long, dark-reddish-brown. In Trans-Pecos Tex.; 
also s. Ariz. to Mex.

9. Amaranthus cbihuahuensis Wats. Stems leafy up to the tip, stout, erect, 3-6 dm.
tall, the branches ascending, sparsely pubescent, pale-green; leaves alternate, numerous, 
with slender petioles 5-20 mm. long, yellowish-green, glabrous or sparsely pubescent 
beneath, ovate to ovate-oblong or elliptic, 2-5 cm. long, obtuse at the apex, acute at the 
base, those about tl1e middle of the plant being largest at about the beginning of the 
spikes, those above considerably reduced; male and female flowers on same plant, 
occasional flowers appearing perfect, in dense clusters, some of these axillary, others 
aggregated into a slender terminal leafy spike; bracts lance-subulate, shorter than the 
flowers; tepals 5, those of the staminate flowers oblong, acute; tepals of the pistillate 
flowers spatulate, 2 mm. long, scarious, united and thickened at the base, spreading 
in age, I-nerved, the nerve conspicuously excurrent; stamens 5; style branches 3; utricle 
ovoid, shorter than the tepals, circumscissile; seed orbicular, dark-reddish-brown, 0.8 mm. 
in diameter. In Trans-Pecos Tex.; also n. Mex. 

10. Amaranthus Torreyi (Gray) Wats. Stems erect, stout, 3-10 dm. tall, the branches
few to numerous, slender, erect, glabrous to somewhat pubescent; leaves alternate, with 
slender petioles 1-2.5 cm. long, yellowish-green, glabrous, lanceolate to lance-ovate, 3-7 
cm. long, acute at the apex and at the base, strongly veined beneath; male and female
flowers on same plant, occasional flowers perfect, in dense glomerules, these mostly
axillary but sometimes aggregated in a short leafy spike or a rather lax panicle; bracts 
lance-subulate, pungent-pointed, slightly exceeding the flowers; tepals 5, those of the 
staminate -flowers lanceolate to ovate-oblong and spinulose-cuspidate, more or less scarious-
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margined; tepals of the pistillate -flowers spatulate, obtuse, 1.5-2 mm. long, rounded at 
the apex, united at the base, emarginate or apiculate, thin, I-nerved, often tinged with 
purple; stamens 5, sometimes 2 or 3; utricle globose-obovoid, circumscissile, near the 
middle, shorter than the tepals; seed nearly orbicular, 1 mm. in diamete::r, black, lustrous. 
A. Pringlei Wats., A. Bigelovii Uline & Bray. In sandy soils, rocky hills, fields and canyons
in the Trans-Pecos, July-Aug.; w. to Ariz., s. to Mex.

11. Amaranthus fimbriatus (Torr.) Wats. FRINGED AMARANTH, Herbage glabrous,
purplish ( especially the inflorescence); stems several from the base, 3-6 elm. tall, simple 
or sparingly branched, the branches erect; leaves alternate, linear, 2.5-5 cm. long, 1-3 
mm. wide, narrowed below into a short petiole, glabrous; male and female flowers on
same plant, occasional flowers perfect, in rather loose clusters or glomerules, about 7 mm.
wide, the clusters scattered or mostly approximate and the upper ones aggregated in a
long naked terminal spike; bracts ovate, acute, scarious-bordered, shorter than the
perianth; tepals of the staminate flowers oblong, obtuse; tepals of the pistillate flowers
broadly fan-shaped with a narrow thickened base and fimbriate margin, 2 mm. long;
stamens 2 or 3; ovary globose-ovate; style branches 3 or 4; utricle tubercular-rugose at the
summit, circumscissile near the apex; seed lenticular, smooth, dark-brown or black, 0.8
mm. in diameter, acute on the margin, lustrous. Sandy places in Trans-Pecos Tex., Sept.
Oct.; s. and e.  Calif., e. to Nev. and Ut., s. to Tex., Mex. and Baja Calif.

12. Amaranthus spinosus L. SPINY PIGWEED, QUELITE ESPIN0S0. Plant weedy, from
a long ( to 4 dm.) taproot; stems stout and succulent, erect, branched, 3-12 dm. tall, 
bearing at most nodes a pair of divergent spines 5-10 mm. long; leaves alternate, ovate
lanceolate to ovate, glabrous to sparingly pubescent, 3-10 cm. long, narrowed to an 
obtuse mucronate tip, broadly cuneate to the long petiole; male and female flowers on 
same plant, occasional flowers perfect; spikes numerous, 5-15 cm. long, 6-10 mm. thick, 
the terminal one often wholly or chiefly staminate, the basal part of each and the axillary 
clusters mostly pistillate; bracts lanceolate or subulate, usuany shorter than the tepals; 
tepals of the staminate -flowers lance-oblong, acute or short-acuminate; stamens 5; tepals 
of the pistillate -flowers 5, oblong or acutish, 1-1.5 mm. long; utricle 1.5-2 mm. long, 
imperfectly dehiscent or bursting irregularly, the terminal portion spongy and roughened; 
seed black, nearly round, 0.7-1 mm. in diameter, lustrous. In waste ground, sandy loamy 
soil in e. third of Tex., w. to Dallas, Travis and Cameron cos., June-Sept.; probably trap. 
in origin; now abundant in wanner parts of the world, extending to N.Y., Pa., Me. and 
Man., Ind. and Mo., often adv. farther n. 

13. Amaranthus hypochondriacus L. PruNcE's FEATHER. Stems stout, 12-15 elm. tall,
glabrous, green, the branches spreading; leaves alternate, with petioles as long as the 
blades, elliptic to ovate-oblong, subacuminate, 7.5-20 cm. long, cuneate at the base and 
decurrent upon the petiole; male and female flowers on same plant, occasional flowers 
perfect, in a panicle, usually red, composed of several to many drooping spikes; terminal 
spike nodding, 1-3 dm. long, much-exceeding the lateral ones that are divaricate; tepals 
of the pistillate flowers obovate to spatulate, with overlapping edges, about 2.5 mm. 
long, shorter than or equaling the utricle; seed large, about 1 mm. broad, ivory, dull
white, light-brown or dark-brown, smootl1, the central albumen prominent. A. leucocarpus 
Wats., A. caudatus of Am. auth. Cult. by American Indian in Ariz. in 14th century, by 
Aztecs in 16th century, Holland and India in 18th century; frequently cult. for ornament 
and as a grain food, occasionally escaped or adv.; Ariz. and Tex., s. through C.A.; also 
Asia and Uganda. 

14. Amaranthus cruentus L. CATERPILLAR, PURPLE AMARANTH, AMARANT0 ROJO. Stems
5-20 dm. tall, erect, sin1ple or branched, usually villous above; leaves alternate, with
petioles 2-20 cm. long, elliptic to rhombic-ovate, 3.5-30 cm. long, green to purplish,
sparsely pubescent or glabrate; bracts lanceolate, pungent-tipped, reddish or purplish,
often longer than the tepals; male and female flowers on same plant, rarely perfect flowers,
in panicles fanning erect red or purple spikes; staminate tepals oblong-ovate, acute, with
an excun-ent nerve; pistillate tepals short, oblong, obtuse or erose, scarious, purplish or
green; stamens 5; style trifid; utricle globose, circumscissile, conspicuously exceeding the
periantl1; seed 1 mm. wide, rotund, black or brownish, lustrous. A. paniculatus L. Fre
quently cult. and spread as a weed or waif to roadsides and waste places; from s. Que.,
southw. and westw.; P.R. and Virg. I.

Although said to be introduced and adventive from Asia as a Chinese ornamental, it 
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evidently originated as a domesticated grain crop in South America or Guatemala, the 
only regions where it is found in aboriginal cultivation; used as a dye plant, ornamental, 
potherb and as a grain amaranth. 

15. Amaranthus hybridus L. GREEN AMARANTH, QUELITE DE cocmNo, QUELITE
MORADO. Plants coarse; stems stout, erect, 6-26 dm. tall, usually branched, glabrous to 
rough-pubescent and usually somewhat villous above; leaves alternate, long-petiulate, 
rhombic-ovate to lanceolate, acute or rounded at the apex, cuneate or rounded at the 
base, pubescent or glabrous, darker green above; male and female flowers on same plant, 
occasional flowers perfect, red or green, in slender spikes 6-12 mm. wide that are in 
terminal panicles and also axillary; bracts about twice as long as the oblong scarious 
tepals, spinulose-tipped; tepals of the staminate -flowers narrowly oblong to ovate, acute, 
the midvein excurrent; tepals of the pistillate -{lcwers 1.5-2 mm. long, oblong or linear
oblong, acute, the nerve usually excurrent; style trifid; utricle subglobose, circumscissile; 
seed round, 1.1-1.3 mm. in diameter, black, lustrous. A. chlorostachys Willd. Mostly in 
w. half of Tex., May-Oct.; a nat. riverbank pioneer weed, from milder regions of e. N.A.
through Mex. and C.A. to northernmost S.A.; reaching the Medit. region about the 18th
century; a naturalized weed in w. N.A., e. Asia, Austral. and S. Afr.

Mixes freely with A. Powellii and A. retrofiexus in weed populations, forming partially 
fertile hybrids; also hybridizes with A. hypochondriacus and A. cruentus, the grain 
amaranths. 

16. Amaranthus Powellii Wats. Stems stout, 3-20 dm. tall, erect, simple or much
branched, green or whitish, glabrous below, usually villous above; leaves alternate, 
slender petioles 1-5 cm. long, lanceolate or ovate, 1.5-8 cm. long, 5-40 mm. wide, acute 
to obtuse at the apex, sometimes emarginate, cuneate to acute at the base, yellowish
green or deep-green, glabrous or sparsely pubescent; male and female flowers on same 
plant, occasional flowers perfect, numerous, in crowded spikelike terminal and axilJary 
clusters 4-25 cm. long and 1-2 cm. thick, with some dense clusters of flowers in the 
axils of the upper leaves; bracts 2 or 3 times as long as the tepals, lanceolate or ovate, 
attenuate to a rigid spinose tip, green and indurate along the midnerve, sometimes 
puberulent; tepals of the staminate -flowers lance-oblong, scarious, I-nerved, acute, the 
midvein excurrent; tepals of the pistillate -flowers 2-3 mm. long, oblong or lance·oblong, 
acute, mucronate, thin, usually longer than the utricle; stamens mostly 3; style branches 
3, elongate, erect; utricle subglobose, compressed, equaling or shorter than the tepals, 
rugulose above, dehiscent at the middle; seed obovate to oval, 1-1.2 mm. long, black, 
lustrous. A. obovatus Wats. Pioneer of canyons, desert washes and open wastes from

s.-cen. Tex. and Rio Grande Plains to the Trans-Pecos, June-Nov.; ranging through the 
western Cordilleran system of N.A. and S.A.; absent in the warmer regions of C.A., 
adv. in e. N.A.; in n. and cen. Eur.; hybridizes with A. retro-/lexus and A. hybridus and 
the grain amaranths. 

17. Amaranthus Wrightii Wats. Stems stout, 2-10 dm. tall, often simple, sometimes
branched at the base and sparsely branched above, the branches strongly ascending, 
whitish or tinged with red, glabrous; leaves alternate, with slender petioles 5-40 mm. 
long, lance-elliptic to rhombic-ovate, acutish to obtuse at the apex, sometimes ernarginate, 
1.2-6 cm. long, 4-30 mm. wide, cuneate to acute or abruptly acute at the base, yellowish
green, paler beneath, glabrous; male and female flowers on same plant, occasional 
flowers perfect, in dense stout erect terminal simple or branched spikes 4-25 cm. long, 
these often leafy, interrupted below, witl1 dense clusters of flowers in the axils of the 
leaves shorter than the petioles; bracts linear-lanceolate or subulate, longer than the 
tepals, often twice as long, rigid, greenish, pungent; tepals of the staminate flowers 
oblong, acute; tepals of the pistillate -flowers I.5-2 mm. long, oblong-linear, narrowed at 
the base, rounded to truncate and usually emarginate or retuse at the apex or the outer
most one rarely pungent, thin, faintly I-nerved, the nerve usually not exceeding the apex, 
sometimes ciliate, erect, united at the base, often tinged with red; stamens 3; style 
branches 3, short; utricle globose, about equaling the tepals, smooth or nearly so, circum
scissile at the middle; seed round, I mm. in diameter, dark-reddish-brown, smooth and 
lustrous. Limestone soils in mts. of Trans-Pecos Tex., Aug.-Sept.; Tex., Ariz., w. N.M.
and s. Colo. 

18. Amnranthus retroflexus L. REDROOT PICWEED, ROUGH PIGWEED, QUELITE. Coarse
weedy herb; stems stout, erect, simple or usually branched, 3-30 elm. tall, roughish-
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puberulent below and more or less villous-pubescent above, white-striped; leaves alternate, 
long-petioled, the slender blades 1.5-8 cm. long, usually villous, at least pubescent along 
the veins beneath; male and female flowers on same plant, occasional flowers perfect, in 
dense terminal or axillary usually paniculate densely crowded erect spikes 5-20 cm. long 
and 8-20 mm. thick, dense clusters also present in the axils of the upper leaves; bracts 
ovate, tapering into a short subulate green tip, usually twice as long as the tepals ( at 
least in age), !-nerved, sparsely villous; tepals of staminate -flowers ovate-oblong to 
lanceolate, acute or acutish, scarious, !-nerved, the nerve shortly excunent; tepals of 
pistillate -flowers 3 mm. long, linear-oblong, rounded to truncate at the apex, usually 
emarginate, often mucronate, scarious and whitish except the whitish midnerve, the base 
thickened in age; stamens 5; style branches 3, rather short; utricle subglobose, more or 
less rugulose on the upper haH, circumscissile at the middle, shorter than the tepals; 
seeds round, 1 mm. broad, dark-reddish-brown, lustrous. In sandy-clayey soils in. Plains 
Country to s.-cen. Tex. and the Trans-Pecos, June-Oct.; nat. riverbank pioneer of cen. 
and e. U.S. and adj. regions of s.e. Can. and n.e. Mex.; spread to Near East, N. Afr. 
and Asia. 

Hybridizes freely with A. Palmeri, A. Powellii and A. hybridus, as well as with the 
grain amaranths. 

Var. salicifolius I. M. Johnst. Plants often 2-6 elm. tall and more slender than typical 
plants; leaves lanceolate, often 3 or 4 times longer than broad; inflorescence pallid, the 
perianth Jobes obtuse or retuse rather than acute as in A. Powellii. Tex., Ariz. and Mex. 

19. Amaranthus blitoides Wats. PROSTRATE PIGWEED, QUELITE MANCHADO. Coarse
weedy herbs; stems stout, prm,trate, much-branched either at ground level or somewhat 
above, 1.5-6 dm. long, glabrous or sparsely pubescent, pale-green or whitish, rarely tinged 
with red or purplish; leaves mually numerous, often crowded, with stout petioles 2-20 
mm. long, obovate to oval or spatulate to elliptic, 8-40 mm. long, rounded to acutish at
the apex, broadly cuneate to attenuate at the base, pale-green, glabrous, prominently
veined, the veins whitish beneath, the smaller leaves often white-margined; male and
female flowers on same plant, occasional flowers perfect, in dense axillary clusters that
are usually shorter than the petioles; bracts oblong to lanceolate, equaling or slightly
longer than the tepals, erect, attenuate at the apex to a short spinose tip, green; tepals
4 or 5, those of the staminate -flowers scarious, oblong, acute; tepals of the pistillate
flowers oblong or narrowly oblong, 2.5-3 mm. long, acuminate, I-nerved, green, white
margined; stamen<: 3; style branches 3; utricle subglobose, equaling or slightly longer
than the tepals, smooth, circumscissile, sometimes tinged with red; seed round, 1.3-1.6
mm. in diameter, black, rather dull. A. graecizans of Am. auth. Waste grounds, roadsides,
in various soils, throughout much of Tex. but most abundant in the w. half, July-Oct.;
Wash. to n. Mex., e. to Kan. and Tex.; also established in e. N.A. from s. Can. southw.;
Old World.

20. Amaranthus californicus ( Moq.) Wats. Stems prostrate from a taproot, stout and
rather fleshy, much-branched from the base, 8-50 cm. long, whitish or tinged with red; 
leaves alternate, numerous, pale-green, with petioles 2-18 mm. long, obovate to oblong, 
mostly obtuse, prominently mucronate, the veins and margins white, 3-25 mm. long, 
glabrous, sometimes purplish beneath; male and female flowers on same plant, occasional 
flowers perfect, in small axil1ary clusters; bracts lanceolate, acute, subulate-tipped, about 
equaling the flowers; tepals in staminate fiowers 3 ( or 2), membranous, e1liptic-1anceolate 
to oblong-ovate, mucronate or erosulate; stamens 3 ( or 2 or 1); tepals in pistillate flowers 
mostly 1 ( or 2 or 3), inconspicuous, one narrowly lanceolate and acute or acuminate, the 
others usually reduced and scalelike; utricle subglobose, smooth, often tin.�ed with 
red or purple, tardily irregularly dehiscent; seed dark-reddish-brown, 0.6-0.8 mm. in 
diameter. A. microp11yllus Shinners. Moist soils, in beds of dried-up lakes and ponds 
in Plains Country, July-Sept.; s. Wash. and Alta., s. through Ida. and Ore. to Calif., 
Nev. and Tex. 

21. Amaranthus pubescens ( Uline & Bray) Rydb. Stems stout, ascending or prostrate,
diffuse, spreading from a common rootstock, branches 1-3 dm. long, whitish, densely 
viscid-pubescent; leaves alternate, with stout petioles 2-10 mm. long, elliptic to oval or 
obovate, 1-15 mm. long, obtuse or acutish, the midvein excurrent as a spinose awn, 
cuneate at the bac;e, usually puberulent ( at least beneath), thick, conspicuously crisp ate, 
strongly nerved, the nerve white beneath; male and female flowers on same plant, ceca-
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sional flowers perfect, in small dense axillary clusters longer than the petioles; bracts 
lanceolate or ovate, twice as long as the flowers, with rigid spinose divaricate tips; tepals 
3, those of the staminate '{lowers scarious, oblong, acute; tepals of the pistillate '{lowers 
oblong to elliptic or linear, obtuse or acutish, thick, I-nerved, green; stamens 3; style 
branches 2 or 3; utricle globose, about equaling the tepals, circumscissile, thick-walled, 
slightly rugose; seed rotund, 0.8 mm. in diameter, dark-reddish-brown or black, lustrous. 
In sandy and alkaline soils in dry open plains and on slopes in the Trans-Pecos, e. to cen. 
Tex., July-Sept.; s. Colo. to Nev., s. to Tex., Ariz. and N.M. 

22. Amaranthus albus L. Stems stout, erect, bushy-branched, the branches divaricate
or ascending, 2-12 din. tall, whitish or pale-green, glabrous or sparingly puberulent or 
villous; leaves alternate, with slender petioles 3-50 mm. long, slender, elliptic to oblong 
or spatulate to obovate, 1-7 cm. long, cuneate at the base, rounded or mucronate
cuspidate at the apex, prominently veined, the veins white beneath; male and female 
flowers on same plant, occasional flowers perfect, the staminate ones few, in  dense or 
loose axillary clusters that are usually shorter but sometimes longer than the petioles; 
bracts green, rigid, 2-4 mm. long, oblong-lanceolate, pungent-pointed and spreading; 
tepals 3, the staminate ones oblong, cuspidate, scarious; pistillate tepak oblong to linear, 
acute, I-nerved, thin, green along the nerve, often tinged with red; stamens 3; style 
branches 3; utricle subglobose, circumscissile, rugose, longer than the perianth, some
times tinged with red; seed lenticular, 0.6-0.8 mm. in diameter, mahogany-colored, 
lustrous. A. graeciza11s of Am. auth. Waste places and cult. areas throughout most of 
Tex. but exceedingly rare, Aug.-Dec.; widely distributed throughout N.A.; adv. in Eur., 
Asia, Afr. and S.A. 

23. Amaranthus viridis L. Stems slender, erect or prostrate, glabrous, to 1 m. tall;
leaves alternate, with petioles 1-2 cm. long, deep-green, broadly ovate or rhombic-ovate, 
commonly 3-7 cm. long, acute or rounded at the base, deeply emarginate at the apex; 
male and female flowers on same plant, occasional flowers perfect, in spikes; spikes few 
to several, the lateral ones ascending, not much shorter than the terminal, forming a 
panicle 1-2 dm. long; bracts ovate to lanceolate, acute, as long as the tepals or shorter; 
tepals of the staminate -flowers oblong, acute; stamens 3; tepals of the pistillate -flowers 3, 
oblanceolate, shorter than the utricle, acute; utricle compressed-ovoid, about 1.5 mm. 
long, very rugose when dry, indehiscent; seed round, sharp-edged, about 1 mm. in 
diameter, reddish-brown, lustrous. A. gracilis Desf. of Am. auth. In waste places and on 
beaches in s. Tex. and the Rio Grande Plains, Mar.-June; probably nat. of trop. S.A.; 
W.I.; occasionally adv. in e. U.S.; local in the Gulf States; widely dispersed in trop.
regions; also in Old World trop., Eur., Afr., Asia and the Pac. Is.

3. ACNIDA L. WATER-HEMP 

Annual herbs; stems erect, glabrous, branched; leaves alternate, petioled, entire; 
flowers in short panicles that form much more elaborate panicles or spikes; male and 
female Bowers on separate plants; staminate ,flowers with 5 erect membranous or scarious 
oblong to Ianceolate I-nerved tepals; stamens 5, the anther locules united only at the 
middle, the anthers linear-oblong; pistillate -flowers naked, without or with I or 2 tepals; 
ovary Battened, obovate or rotund; style very short or absent; style branches 2 to 5, 
usually elongate, plumose-hispid; ovule l; utricle thin-walled or fleshy to somewhat 
coriaceous, indehiscent, irregularly bursting or circumscissile, usually 3- to 5-angled; 
seed erect, smooth, reddish-brown or nearly black, lustrous; embryo annular, the endo
sperm copious. 

About half a dozen species in the ,vestcrn Hemisphere. 

1. Plants pistillate ( 2 )
1. Plants staminate ( 3)

2(1 ). Tepals completely lacking or irregularly present and rudimentary, less than I
mm. long and without visible midveins; utricle indehiscent, with conspicuous
longitudinal ridges; leaf blade broadly Ianceolate .. . 1. A. cuspidata.

2. Tcpals regularly present and well-developed, at least 1 mm. long and with distinct
midveins, 1 or 2, lanceolate to linear; utricle circumscissile, rugose, with faint 
ridges; leaf blade usually oblong to lanceolate .. . . .  2. A. tamarisclna. 
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3(1), Outer tepais without heavy midveins and not appreciably longer than the inner, 
with excurrent midveins; bracts mostly with slender midribs not over 2 mm. long, 
the midrib conspicuously excurrent; leaf blades usually lanceolate, more than 1 
cm. wide; inflorescence often with several branch thyrses not subtended by leaves
..•..•....•••.•..........••.•...••..•..•...•. 1. A. cuspidata. 

3. Outer tepals 3 mm. long, with heavy midveins, definitely longer than the inner, the
midribs excurrent as rigid spines; bracts with heavy midribs, mostly over 2 mm. 
long, definitely shorter than the outer tepals; leaf blades usually oblong to linear-
oblong ..... ................................. 2. A. tamariscina. 

1, Acnida cuspidata Spreng. SOUTHERN WATER-HEMP. Clabrous herb; stems stout, 
2-3 ( to 9) m. tall, usually much-thickened at the base, smooth, succulent, much-branched
above; leaves few to numerous, with slender petioles 2-20 cm. long, narrowly lanceolate
to ovate, 6-30 cm. long, 5-14 mm. wide, acuminate or long-attenuate at the apex, rounded
to acute at the base, undulate, yellowish or bright-green, prominently veined beneath;
inflorescences ( thyrses) flexible or moderately stiff, usually 5-10 cm. long, the terminal
thyrse often accompanied by leafless branch thyrses and the uppermost of these not
subtended by leaves, the branch thyrses somewhat more numerous and more crowded
in the male than in the female plants; bracts 1.5-2 mm. long, the midrib moderately
heavy in the male and heavy in the female, not conspicuously excurrent in either; male
-flowers with 5 stamens; the 5 tepa1s approximately equal, 1.2-3 mm. long, the inner
emar�inate, the outer acuminate with excurrent midveins; female -flowers without perianth;
style branches 3 to 5, short and stout; utricle obovoid to turbinate, 1.5-2.5 mm. long,
fleshy, indehiscent, with 3 to 5 prominent longitudinal ridges, not rugose, stramineous;
seed flattened, 1-1.2 5  mm. in diameter, turgid, round, smooth to minutely granulate, dark
reddish-brown to black, lustrous. Acnida alabamensis Stand!., Amaranthus australis
(Cray) Sauer. In salt and marshy places, from coastal Tex., n.w. to the Plains Country,
May-Aug.; Coastal Plain from Fla. to Tex. and Yue., W.I., Trin. and Venez.

2. Acnida tamariscina (Nutt.) Wood. NUTrALL's WATER-HEMP. Herb, glabrous or
nearly so; stems stout, erect or ascending, simple or branched, 1-2 m. tall; leaves alternate, 
with slender petioles to 5 cm. long, rhombic-oblong or lanceolate to ovate-lanceolate, 
to 1 dm. long, attenuate at the base, rounded or obtuse at the apex, sometimes notched, 
the much-reduced upper leaves narrowly oblong; inflorescence ( thyrses) stiff, usually 1-2 
dm. long, either all terminal on leafy branches or ( if leafless thyrses present) these 
loosely arranged and each subtended by a leaf; bracts 1.5-2 mm. long, with moderately 
heavy excurrent midrib in the male, about 2 mm. long, with heavy excurrent midrib in 
the female; male -flowers with 5 stamens and 5 tepals; inner tepals about 2.5 mm. long, 
obtuse or emarginate; outer tepals about 3 mm. long, acuminate, with conspicuous ex
current midveins; female 'flowers with 1 or 2 tepals, the shorter tepal rudimentary, the 
longer tepal about 2 mm. long, narrowly lanceolate, acuminate, with moderately heavy 
sometimes branched excurrcnt midvein; utricle about 1.5 mm. long, circumscissile at the 
middle, thin, rugose, sometimes with faint ridges corresponding to the 3 or 4 style 
branches, not angled, often reddish; seed nearly circular, lenticular, about 1 mm. in 
diameter, dark-reddish-brown. Amaranthus tamariscinus Nutt. Sandy fields and waste
lands, chiefly in moist soils, swamps, alluvial soils, throughout most of Tex. except ex
treme w. part, Mar.-Oct.; Ind. to Wisc., S.D. and Colo., s. to N.M., Ark., Tex. and La., 
occasionally adv. in e. U.S. 

4. ACANTHOCIIlTON ToRR.

A monotypic genus. 

1. Acanthochiton Wrightii Torr. Annual herb; stems erect, glabrous, 1.5-8 dm. high,
with many ascending branches ( the lowest ones sometimes decumbent), striate; leaves 
alternate, with petioles 3-20 mm. long, narrowly lanceolate to linear, 2-8 cm. long, 2-12 
mm. wide, rounded at the apex, cuneate or attenuate at base, the veins whitish and
prominent beneath, the margins wavy and crispate; male and female flowers on separate
plants, in spicate glomerules; staminate 'flowers with bracts 2-3 mm. long that have
moderately heavy excurrent midribs; tepals 5, subequal, lance-oblong, I-nerved, the
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inner ones 2.5-3.5 mm. long and emarginate, the outer tepals 3-4 mm. long and acute, all 
apiculate but the dark midveins not excurrent; stamens 5, the 4-celled anthers distinct; 
pistillate -flowers concealed by the large rigid cordate foliaceous bracts; bracts 5 mm. long, 
recurved, spinulose at apex, the excurrent midribs eAi:remely heavy; tepals usually 5; inner 
tepals rudimentary and linear, less than 1 mm. long; outer tepals well-developed and 
broadly spatulate, sometimes 4- 5 mm. long, with crenate margins and conspicuous 
branching venation; ovary ovoid, slightly compressed, the style branches usually 3; 
utricle about 2 mm. long, circumscissile, somewhat rugose; seed erect, obovoid, 1-1.25 
mm. in diameter, lenticular, dark-reddish-brown. Amaranthus Acanthochiton (Torr.)
Sauer. Dunes, beaches and rocky hills in s.e. Tex. to Plains Country and in igneous soils
in mts. of Trans-Pecos, July-Oct.; from w. Tex. to n.e. Ariz. and n. Mex.

5. ACHYRANTHES L. CHAFF-FLOWER 

About 100 species, mostly African and Asian. 
1. Achyranthes aspera L. Annual or perennial herb with decumbent or ascending

simple or branched stems, to 1 m. long and pilose; leaves opposite, with petioles 25 mm. 
long, oval or ovate, 4- 20 cm. long, the apex acuminate, tl1e base rounded or narrowed; 
spikes terminal and axillary, slender, to 3 dm. long, 10-12 mm. thick, loosely flowered 
below and densely so above, the rachis densely white-villous; flowers perfect, 6-7 mm. 
long ; bracts and bractlets glabrous, ovate, long-aristate; perianth firm, often becoming 
very hard; tepals 4 or 5, lauceolate, long-acuminate, twice as long as the bracts, 6-7 mm. 
long, not nerved; stamens 5 or rarely fewer, the filaments filiform-subulate, the anthers 
2-celled; style slightly longer than the filaments; utricle oblong, included, truncate at the
apex, 6-7 mm. long, membranous, indehiscent, glabrous; seed narrowly oblong, 3 mm.
long, fuscous, dull. Waste grounds and wooded areas, only in Hidalgo Co. in the Rio
Grande Plains; s. Fla. to Tex.; W.l., C.A. from Mex. to Guat.; Old World trap.; s. coast
of Eur. to Afr. and s. Asia.

6. IRESINE P. Bn. BLOODLEAF 

Annual or perennial herbs and half-shrubs, of varying aspects; stems erect, decumbent 
or scandent, pubescent or glabrous; leaves opposite, petiolate, entire or serrulate; flowers 
perfect, usually unisexual ( and when so, male and female flowers on same or separate 
plants ), white, scarious, 3-bracted, small or minute, crowded into clusters or spikes 
aggregated into branching panicles; perianth deeply 5-parted, often bearing long wool; 
stamens mostly 5, the filaments connate at the base; ovary compressed, the style very 
short; stigmas 2 or 3, usually filiform, sometimes capitate; ovule 1, pendulous from the 
apex of an elongate funicle; utricle compressed, subglobose, membranous, indehiscent, 
very small; seed inverted, smooth; embryo annular, surrounding the farinaceous endo
sperm; cotyledons narrow; radicle superior. 

About 80 species in both hemispheres. 
1. Stems conspicuously fruticose nearly throughout, sometimes scandent; tepals of the

pistillate flowers about as long as the bractlets ..... 1. I. Palmeri. 
1. Stems herbaceous throughout, never truly fruticose ( 2)
2( 1 ). Tepals of pistillate flowers faintly I-nerved, acute, equaling or usually shorter

than the utricle; plant perennial with rootstock ...•. 2. I. rhizomatosa. 
2. Tepals of the pistillate flowers 3-nerved, usually obtuse, longer than the utricle;

annuals or perennials, herbaceous ( 3) 
3( 2). Annual; tepals of the pistillate flowers obtuse or acutish; lower leaves similar to 

the upper ones, acuminate, inconspicuously nerved, thin .......•....•...•.... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. I. Celosia. 

3. Perennial; tepals of the pistillate flowers acute or acuminate; lower leaves much
broader than the upper ones, obtuse or acutish, conspicuously nerved, with coarse 
whitish hairs, thick and succulent ....•........•.. 4. I. heterophylla. 
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1. Iresine Palmeri ( Wats.) Standl. PAL:MEn's ULOODLEAF, Perennial weak shrub,
scandent or decumbent; stems much-branched, the branches ascending, slender or stout, 
sharply angulate, glabrous or sparsely puberulent when young; leaves opposite, with 
petioles 2-6 mm. long, lanceolate to narrowly ovate or lance-oblong, 1.2-6 cm. long, 
5-17 mm. broad, acute to acuminate or rarely obtuse at the base, thick, bright-green,
glabrous; male and female flowers on separate plants; pistillate flowers in short or
elongate very narrow sparsely leafy panicles; spikelets loosely flowered, sessile or
pedunculate; tepals of the pistillate flowers about as long as the bractlets, oval, 1 mm.
long, obtuse, sparsely pilose, obscurely veined; bracts and bractlets orbicular, stramineous
or fuscous, strongly concave; staminodia lacking; style very short, the stigmas elongate
and stout; utricle subglobose, 1 mm. long, reddish-brown. In thickets and groves in the
Brownsville region, spring-fall; also Mex.

2. Iresine rhizomatosa Standl. Perennial herb, stoloniferous with slender horizontal
rhizomes; stems erect, usually simple up to the inflorescence, 5-15 dm. tall, sparsely 
pubescent or glabrous, pilose at the slightly swollen nodes, the intemodes 5-14 cm. long; 
leaves opposite, thin, bright-green, ovate to ovate-lanceolate, acute to long-acuminate, 
entire, narrowed at the base, the larger ones 6-15 cm. long and 2-7 cm. broad, with a 
few short hairs on the upper surface along the veins, sparsely pubescent beneath or 
glabrous; male and female flowers on separate plants; staminate panicle often laxly 
branched, the spikelets longer; bracts and bractlets ovate, silvery-white, shorter than the 
tepals; tepals silvery-white, ovate-lanceolate, 1.2-1.5 mm. long, I-nerved, those of the 
pMillate flowers subtended by long hairs as a white wool; pistillate panicles 7-30 cm. long, 
2.5-20 cm. broad, much-branched, the branches erect or ascending, pyramidal, the spike
lets opposite or alternate, densely flowered, 5-20 mm. long; utricle round, 2-2.5 mm. long, 
equaling or longer than the tepals; seed suborbicular, 0.5 mm. in diameter, dark-red, 
lustrous. I. celosioides Michx., non L. Sandy alluvial soils, scattered in e. half of Tex:., 
w. to Denton and Comal cos., Aug.-Oct.; Md. to s. Ill. and Kan., s. to e. Va., Ala., La.
and Tex.

3. Iresine Celosia L. JunA's BUSH. Annual herb or the plant persisting for several years,
from a vertical root; stems slender or short, usually much-branched, erect or spreading, 
sometimes clambering over other plants, 4-30 dm. long, glabrous or sparingly villous at 
the nodes, with short multicellular hairs, swoJlen at the nodes, the intemodes 4-20 cm. 
long; leaves opposite, ovate to ovate-lanceolate or the upper ones l:mceolate, 5-15 cm. 
long, 1.5-7 cm. broad, acute or acuminate at the apex, rounded or truncate at the base, 
slightly decurrent, glabrous or slightly villous with short multicellular hairs, often soft
pubescent on both surfaces, with slender petioles 8-65 mm. long; panicles usually broad 
and much-branched, 14 cm. long, the branches ascending, divergent or reflexed, slightly 
villous with whitish hairs; spikelets alternate, opposite or verticillate, sessile or peduncu
late, usuaJly densely flowered, 5-25 mm. long, often flexuous; male and female flowers 
on same plant, white to stramioeous, the pistillate ones with copious long white wool at 
the base; bracts about one half as long as the tepals, ovate to ovate-orbicular, obtuse or 
acute, often pubescent, usually entire; tepals 1-1.5 mm. long, oblong, obtuse or rounded, 
those of the pistillate flowers conspicuously 3-nerved; utricle shorter than the tepals; 
seed 1.5 mm. in diameter, broadly obovoid or suborbicular, dark-red, lustrous. In cen. 
and Trans-Pecos Tex:., July-Oct.; mostly along the coast, N.C. to Fla., w. to Tex.; also 
W.I., cen. and w. Mex. and southw. through C.A. and much of S.A.

4. Iresine beterophylla Standl. Perennial herb from long slender branched woody
rootstocks; stems herbaceous, stout, erect or ascending, solitary or several from a single 
base, 5-10 dm. tall, swollen at the nodes, short-villous at the nodes and sparsely pubescent 
with short soft hairs elsewhere, the internodes 1.5-10 cm. long; leaves opposite, usually 
asymmetric, with petioles 2-20 mm. long, the uppermost leaves usually sessile or sub
sessile; blades of the lower leaves broadly rhombic-ovate, 3-6 cm. long, 2-4 cm. wide, 
rounded or acutish at the apex, more or less decurrent, yellowish-green, scabrous or 
smooth on the upper surface, pubescent beneath; inflorescence a narrow dense much
branched panide, 1.5-4 dm. long, 3-9 cm. broad, the branches erect or ascending, sparsely 
villous; spikelets stout, densely flowered, 4-23 mm. long; bracts one third to one half as 
long as the tepals, ovate-orbicular, acute, entire; tepals 1-1.3 mm. long, elliptic-oblong, 
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yellowish-white, acuminate to acutish, those of the pistillate flowers 3-ncrved; utriclc 
shorter than the tepals; seed suborbicular, 0.6 mm. in diameter, dark-reddish-brown, 
lustrous. In humus on and among boulders, dry rocky hills, sand-gravel ancl ledges in the 
Trans-Pecos and Edwards Plateau, May-Oct.; Tex. to Ariz., s. to C.A. 

7. DICRAURUS HOOK. F. 

A monotypic genus. ( Dicrairus, orthogr. err.). 

I. Dicraurus leptocladus Hook. f. Perennial shrub 2-10 elm. tall, with numerous simple
or sparsely branched stems from a woody base; branches slender, ascending, rigid, often 
spinescent in age, subangulate, densely villous-sericeous; leaves mostly alternate, with 
petioles 1-2 mm. long, ovate to ovate-lanceolate or ovate-oblong, 7-25 mm. long, 3-9 mm. 
wide, acute to acuminate or rarely obtuse, thick and firm, sparsely sericeous on the upper 
surface or glabrate, densely villous-sericeous beneath or glabrate in age; panicles axillary 
or terminal, 2-15 cm. long, usually dense and congested, leafless or sparsely leafy below; 
spikelets short, few-flowered, sessile or short-pedunculate; perianth tercte, the 5 segments 
distinct, I-nerved; male and female flowers on same plant, occasional flowers appearing 
perfect; staminate -flowers with bracts and bractlets less than half as long as the tepals, 
subscarious, suborbicular, densely short-villous; tepals eiliptic-oblong, 2 mm. long, densely 
villous; stamens united into a cup, the 5 .filaments linear and equaling the tepals, the very 
short staminodia papillose-dissected at the apex; pistillate -flowers with bracts and bractlets 
nearly as long as the tepals, suborbicular, white-strnmineous, villous; tepals elliptic-oblong, 
1.5 mm. long, obtuse, densely pilose with long soft white hairs; style very short, the 

stigmas elongate; utricle oval, membranous, indehiscent, subcompressed; seed 1 mm. 
broad, brown. Rocky hillsides and among boulders in the s. Trans-Pecos, July-Dec.; 
also Mex. 

8. GUILLEMINEA H.B.K. COITONFLOWER 

Perennial herbs, rarely becoming woody, the stems often procumbent, lanate to nearly 
glabrous; leaves opposite and extremely variable; radical leaves in rosettes, linear to 
oblancolate; cauline leaves linear to ovate with a widely winged petiole; inflorescence a 
single flower or a spike of 2 to 30 flowers; spikes often densely aggregated at the nodes, 
subtended by small leaves; flowe1s sessile, with 2 bracts and a bractlet, pedicellate, 
perfect, 5-merous, the perianth rotate to erect; tepals 5, 2 more concave than the other 3, 
covered with silky hairs developing from the rigid tissue, the segments with a sterile 
membranous fringe, trinerved and often chlorophyllous; stamens 5, the filaments united 
into a tube, either free from the perianth and cuplike around the base of the pistil or 
adnate to the fused perianth, the anthers unilocular; staminodia and pseudostaminodia 
absent; style 1, usually short, sometimes extended, the stigmas capitate and always 
bilobed; utricle membranous, indehiscent; ovary unilocular with a single falsely apically 
pendulous ovule; endosperm central and farinose; embryo annular, peripheral and the 
radicle ascending. 

Several American species. 
1. Filament tube adnate to the perianth ( Guilleminea) ( 2)
1. Filament tube free from the perianth ( Gossypiantlws) ( 3)

2( 1 ). Leaves and flowers not densely aggregated at the nodes; mature flowers less
than 1.5 mm. long ............................. 1. G. densa var. densa. 

2. Leaves and flowers densely aggregated at nodes on the thick stems; flowers 1.8- 2.2
mm. long at maturity ............... ........... 1. G. dcmsa var. aggregata. 

3 ( 1). Plant not densely pilose; radical leaves usually 1-9 cm. long, 3- 6 mm. wide, 
lanceolate to linear, acute ( 4) 

3. Plant usually densely pilose with long silky hairs; radical leaves usually 2-8 cm. long,
5-15 mm. wide, oblanceolate and acute to spatulate and obtuse ( 5)
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4(3). Longest radical leaves 10-25 mm. long; plants low; stems procumbent; cauline 
leaves often pilose, 5-8 mm. long, 3-4 mm. wide ... 2. G. lanuginosa var. 

lanuginosa. 
4. Longest radical leaves usually 40-90 mm. long, often linear; plants large, often with

ascendent stems, often nearly glabrous •.... . ...... 2. G. lanuginosa var. 
tenuiflora. 

5( 3). All leaves very large; cauline leaves 15-20 mm. long, 8-10 mm. wide, spatulate 
to ovate; radical leaves 3-8.5 cm. long, 6-12 mm. wide, oblanceolate; leaves 
densely aggregated on thick stems •.............. 2. G. lanuginosa var. 

Sheldonii. 
5. Some cauline leaves small, 7-18 mm. long, 3-13 mm. wide; radical leaves 1.6-6 cm.

long, 4-10 mm. wide, spatulate to lanceolate; leaves not densely aggregated ...•. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. G. lanuginosa var. 

rigidiflora. 

1. Guilleminea densa (Willd.) Moq. Radical leaves 20-25 mm. long, 10-13 mm. wide,
lanceolate to spatulate, acute, rarely persisting until fruiting; cauline leaves 3-30 mm. 
long, 1.5-12 mm. wide, lanceolate; Bowers rarely more than 10 grouped into a small 
capitulum or cylindrical spike; perianth to 2.5 mm. long, slightly longer than the bractlets, 
usually rotate; tepals united into a 5-parted perianth, the tube densely lanate, the lobes 
with a central nerve less than two thirds the length of the free lobe; tepal lobes hyaline
membranes except the nerve, lance-ovnte, acutish, glabrous, scarious, white, the nerve 
usually without chlorophyll; filament tube barely visible above the level of adnation to 
the perianth; bracts ovate, acute, scarious, white, glabrous; bractlets oblong-ovate, obtuse; 
utricle glabrous; seed compressed-ovoid, 0.6 mm. long, brown, lustrous. In dry stony or 
sandy soil in Trans-Pecos and Plains Country, May-Oct.; Okla. and w. Tex, to s. Ariz. 
and southw. to s. Mex.; also s. Bol. to n. Arg.; introd. in S. Afr. and Queens!. 

'We have the following two varieties in Texas. 
Var. densa. Flowers less than 1.5 mm. long at maturity of fruit and leaves not aggre

gated at the node. Brayulinea den.�a (Willd.) Small. The most common variety in N.A. 
Var. aggregata Uline & Bray. Plants larger and more robust; leaves subtending the 

nodes often very large and ovate; flowers and leaves densely aggregated on thick stems, 
the flowers 1.8-2.2 mm. long at maturity. Tex. and Mex. 

2. Guilleminea lanuginosa (Poir.) Hook. f. Stems all originating above ground, rarely
flexuous, often procumbent but sometimes ascendent; radical leaves 1-9 cm. long, 3-15 
mm. wide, lanceolate to spatulate with a widely winged petiole without chlorophyll, both
surfaces either pilose-sericeous or glabrous; cauline leaves with very short petioles, oval
to rounded-obovate, 5-20 mm. long and 3-10 mm. wide, pilose-strigose above, densely
pilose-sericeous beneath; inflorescence a small spike of 6 to 12 axillary flowers; perianth
2.5-3 mm. long, densely lanate; tepals lanceolate to linear-lanceolate, trinerved, green
along the nerves; filaments free, linear, dilated at the base; styles 0.1-0.3 mm. long at
maturity of fruit; seed 1 mm. long, brown, lustrous. In dry soil, s. and w. Tex. to Mex.;
Hisp.

We have the following varieties in Texas. 
Var. lanuginosa. Plants rarely larger than 1 chn. tall, with stems fle:ruous or ascendent; 

radical leaves 1-2.5 cm. long and 4-6 mm. wide, lanceolate or oblanceolate and acute; 
cauline leaves 5-8 mm. long and 3-4 mm. wide; marginal membranes on the tepals less 
than 10 percent of the total area. Gossypianthus lanuginosus (Poir.) Moq. in Rio Grande 
Plains; also Hisp. and Mex. 

Var, rigidiflora (Hook.) Mears. Plants larger and more robust than those of var. 
lanuginosa; stems thick, never flexuous, the stems ( and leaves) usually densely pilose, 
rarely worn to glabrous by rain and wind; radical leaves 1.6-6 cm. long, 4-10 mm. wide, 
oblanceolate and barely acute to spatulate and obtuse; cauline leaves 7-18 mm. long, 
3-13 mm. wide, lanceolate, the marginal membrane on the tepals wider than in var. 
lanuginosa. Gossypiantlws rigidiflorus Hook. From s.-cen. and n.-cen. Tex. to the Edwards 
Plateau and Rio Grande Plains, Apr.-Oct.; Okla. and Tex. to s.w. Chih., s. to cen. Tam. 

The most common variety, seems to be intermediate between var. lanuginosa and 
var. Sheldonii. It occurs where both the others do but not where the others occur together. 
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Var. Sheldonii (Uline & Bray) Mears. Stems thicker than in the other varieties; radical 
leaves 3-8.4 cm. long, 6-12 mm. wide, lanceolate to oblanceolate; cauline leaves 1.5-2 cm. 
long, 8-10 mm. wide, ovate and acute to obovate and obtuse, the leaves densely tomentose; 
tepals with 3 chlorophyllous nerves; flowers sometimes basal and bleached by the weather. 
Gossypianthus Sheldonii Uline & Bray. Prairies, Okla. and n.w. Tex. ( to Taylor and 
Terrell cos. ) • 

Var. tenuiflora (Hook.) Mears. Radical leaves 3-9 cm. long, 3-6 mm. wide, linear to 
lanceolate, acute; cauline leaves 8-18 mm. long, 4-6 mm. wide, lanceolate to oblanceolate, 
acute, the leaves nearly glabrous at anthesis; nodes of the inflorescences farther apart 
than in the other varieties; marginal membranes on tepals wider than those of var. 
lanuginosa. Gossypianthus tenuiflorus Hook. Blackland Prairies of Okla. and Tex., Post 
Oak Savannah and Gulf Prairies of Tex., w. to Llano Co.; rare in Ark. and Mex. 

9. AL TERNANTHERA FoRSK. CHAFF-FLOWER 

Annual or perennial herbs; stems decumbent or prostrate, erect or ascending; leaves 
opposite, sessile or petioled, with narrow or broad blades; flowers perfect, in sessile or 
peduncled headlike spikes that are silvery or white; tepals 5, unequal or equal, 2 more 
concave than the others; stamens usually 5, sometimes 3, the filaments partially united 
into a cuplike tube, the staminodia equal to or surpassing the filaments and the I-celled 
anthers; ovary I-celled, the style variable in length, the stigma capitate; ovule solitary; 
utricle flattened, indehiscent; seed lenticular, smooth. 

About 200 species, mostly in tropical and subtropical regions. 
1. Heads pedunculate; peduncles about 5 cm. long; flowers sessile or nearly so; tepals

glabrous; spikes 12-1 4 mm. in diameter; leaf blades narrow, to 11 cm. long, nearly 
glabrous .•....•..•.......................•... 5. A. philoxeroicles. 

1. Heads seemingly sessile or nearly so; peduncles at most I cm. long ( 2)
2( I). Staminodia equaling the filaments, laciniate at the apex; stamen tube and style

elongate; stems erect; leaf blades much longer than broad, the margins undulate 
or crispate, often variegated .........•...•...... 4. A. Bettzickiana. 

2. Staminodia shorter than the filaments, entire or denticulate; stamen tube and style
very short; stems prostrate ( 3) 

3(2). Tepals never with rigid spinose tips, 3-5 mm. long, sparsely pilose or glabrate; 
leaf blades twice as long as broad ............... 3. A. polygonoides. 

3. Some of the tepals with rigid spinose tips ( 4)

4( 3). Tepals 5-7 mm. long, sparsely villous; leaf blades usually as broad as long;
staminodia dentate ............................ 1. A. pungens. 

4. Tepals 3-5 mm. long, densely villous; leaf blades longer than broad; staminodia
usually entire ................................. 2. A. caracasana. 

1. Altemanthera pungens H.B.K. Herbaceous plants with prostrate stems 3-8 dm. long,
villous with obscurely scaberu1ous white hairs; leaves opposite, with margined petioles 
2-5 mm. long, orbicular to broadly oval, as broad as long, 1.3-5 cm. long, rounded at the
apex, apiculate and mucronate, firm, prominently veined, appressed-pilose when young
but soon glabrate; heads solitary, axillary, sessile, 8-10 mm. long; bracts and bractlets
lance-oblong, equaling the perianth, attenuate to an aristate apex; tepals oblong or ovate�
oblong, 5-7 mm. long, acuminate to a long-aristate rigid tip, 3-nerved; filaments linear,
the staminodia slightly shorter, triangular, remotely dentate; style short; utricle strongly
compressed, truncate; seed 1.5 mm. long, dark-brown. Sandy soils, rare along the coast,
summer; Venez. to Bol. and Urug.; Cuba and Jam.; adv. to e. Tex. and e. Mex., s. Fla.
and Ala.

2. Altemanthera caracasana H.B.K. VERDOLAGA DE PUERCO, MATl' CHAFF-FLOWER.

Perennial herb from an elongate tuberous root; stems branched at the base, 1-5 elm. 
long, forking, sometimes hirsute; leaves somewhat clustered, spatulate to suborbicular, 
8-20 mm. long, narrowed into a short petiole, obtuse or abruptly pointed; flower clusters
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axillary; tepais unequal, 3-5 mm. long, lanceolate, awn-tipped, the shorter one copiously 
pubescent with barbed hairs, all I-nerved; staminodia nearly as long as the filaments, 
entire ( at least above); utricle ovoid, included, with a sharp wing below the apex; seed 
ovate-orbicular, 1-1.5 mm. long, reddish-brown, lustrous. A. peploides (H. & B.) Urban, 
A. repena of Am. auth. In waste places and cult. grounds, from s.-cen. and n.-cen. Tex.
and Rio Grande Plains through Edwards Plateau to the Trans-Pecos, Apr.-Nov.; S.C. to
Fla., w. to Tex. and Calif.; S.A.

3. Altcrnanthera polygonoides (L.) R. Br. SMOOTH CHAFF-FLOWER. Perennial or
annual herb with glabrous or sparingly pilose stems, striate, the branches procwnbent 
or creeping, often rooting at the nodes, 1-8 dm. long; leaves opposite, with petioles 5-10 
mm. long ( densely white-villous at the base), spatulate to elliptic, glabrous on the upper
surface, densely villous beneath, becoming glabrate, 6-25 mm. long, 3-11 mm. wide;
flowers solitary or glomerate in dense sessile globose axillary heads 8-12 mm. in diameter;
bracts and bractlets half as long as the tepals, ovate, acute, mucronate, glabrous; tepals
bright-white, 3-nerved, elliptic to lanceolate, about 3-5 mm. long, somewhat longer than
the bracts, pilose below or glabrate; stamens 5, the filaments subulate, the tube very
short; staminodia much shorter than the filaments, ovate, toothed at the apex; style very
short; utricle globular to obcordate, included, half as long as the tepals; seed orbicular,
1 mm. broad, dark-brown, lustrous. Achyranthes polygonoides ( L.) Lam. Fields, old lake
beds, waste grounds and roadsides in coastal and s. Tex., all year; N.C. to Fla., w. to La.
and Tex., on ballast in N.J.; s. to Mex., C.A. (Pan.) and S.A. (Braz.); W.I., Bah. I., Gr.
Ant., Guadeloupe and Grenada.

4. Alternanthera Bettzickiana (Regel) Standl. Perennial herb or flowering as an annual;
stems striate, green or purplish-red, erect or ascending, 1-4 dm. tall, much-branched, 
villous when young, soon glabrate, the nodes swollen; leaves opposite, green or usually 
purplish-red, often variegated, rhombic or obovate, 4 cm. long or less, the apex acuminate, 
the margins crispate or undulate, the petioles as long as or shorter than the blades; 
flowers whitish, in sessile axillary heads, usually solitary, shorter than the peduncles; 
bracts and bractlets broadly ovate, acuminate, the lower ones laciniately lobed, glabrous; 
tepals oblong-lanceolate, acute or acuminate, twice as long as the bracts, 3-nerved, 
sparsely pilose; staminodia laciniate at the apex, as long as the filaments; filament tube and 
style elongate; ubicle ovoid. Widely planted for ornament, locally escaped from cult.; 
probably nat. of Braz.; known also in W.I., s. Mex. and trap. Am. 

5. Altemanthera philoxeroides (Mart.) Griseb. ALLIGATOR-WEED. Perennial aquatic
to semiterrestrial herb; stems simple or branched, 3-10 dm. long, the branches glabrous, 
ascending, prostrate or decumbent, stoloniferous, forming mats, stout, the ascending 
portion 1-6 dm. long, often rooting at the nodes; leaves opposite, thick and fleshy, 
glabrous, linear to linear-lanceolate or obovate, 2-11 cm. long, 5-20 mm. broad, usually 
acute or mucronulate at the apex, entire, narrowed to the sessile base; spikes simple, 
axillary or terminal, subglobose or cylindric, on peduncles 2-7 cm. long, glabrous or 
pubescent in lines; flowers sessile in the bractlets, with a sweet resinous odor; bracts one 
fourth as long as the tepals, broadly ovate, glabrous; perianth silvery-white; tepals at 
least 4, glabrous, 5-6 mm. long, nearly equal, obscurely 4-veined, lanceolate to ovate
oblong, acute, firm, serrulate near the apex; filaments linear-subulate; staminodia narrow, 
usually entire, exceeding the anthers, hall as long as the tepals, ligulate, lacerate at the 
apex; 1:tyle elongate, the stigma entire. Achyranthcs pltiloxeroides (Mart.) Standl. In waste 
places, in ponds, streams, along some rivers, becoming a noxious weed, in s.e. Tex., Mar.
Aug.; on Coastal Plain, N.C. to Fla., w. to La. and Tex., s. throughout C.A. to S.A., 
where it is nat. from Col. to Braz. and Arg. 

This plant, primarily in conjunction with the highly productive water-hyacinth 
( Eiclihornia crassipes) and several aquatic species of Lttdtvigia, is rapidly clogging the 
streams, canals, ponds and other such places in coastal Texas. 

10. FROELICIDA MOENCH SNAKE-CO'ITON. COTTON-WEED 

Annual, biennial or perennial herbs with semiwoody taproots; stems erect or procum
bent, woolly to silky or pubescent, simple or branched; leaves opposite, sessile or petiolate, 
the blades entire; flowers perfect, sessile, spicate on elongated peduncles, with scarious 
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bracts; perianth tubular, the tube lanate, 5-lobed, the lobes glabrate, longitudinally 
crested or tubercled in the fruit; stamens 5, the filaments united to form an elongate 
tube, bearing 5 oblong 1-locular anthers and as many sterile ligulate appendages; ovary 
ovoid, the style elongate, the stigma capitate; ovule 1, pendulous from the apex of an 
elongate funicle; utricle ovoid, membranaceous, indehiscent, included in the tube of the 
filaments; seed inverted, lenticular or obovoid, smooth; embryo annular, with farinaceous 
endosperm and a superior radicle. 

About 20 species, mostly in warm regions in America. 

1. Calyx tube ( at maturity, i.e., surrounding mature fruit) with lateral rows of distinct
spines; plants slender, much-branched ( 2) 

1. Calyx tube ( at maturity) with lateral deeply dentate to entire crests; plants stout,
sparsely branched ( 3) 

2( l ). Stems densely white-lanate; faces of the calyx tube tuberculate ............. . 
. . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . 1. F. gracilis. 

2. Stems pubescent with short mostly appressed brownish hairs; faces of the calyx tube
each with one or more sharp spines .........•.... 2. F. Bratmii. 

3( 1 ). Calyx crests deeply dentate { 4) 
3. Calyx crests merely erase or crenulate, or entire ( 5)

4(3). Pubescence on the upper part of the stem of brownish hairs; one or both faces
of the calyx tube with 1 or 2 tuberculate or spinose ridges; annual ............ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. F. f/o1'idana. 

4. Pubescence on the stems white-lanate; one or both faces of the calyx tube with a
basal spine; perennial .......................... 5. F. arizonica. 

5(3). Annual; leaf blades narrowly oblong or lanceolate, their pubescence fulvous; 
sides of the calyx tube with l or 2 crests ........ .4. F. Drummondii. 

5. Perennial; leaf blades (at least the upper ones) ovate-orbicular or oval, their pubes
cence white or gray; sides of the calyx tube naked .. 6. F. interrupta. 

I. Froelichia gracilis (Hook.) Moq. Annual herb with slender stems 1-2 mm. thick,
simple or much-branched at the base, the branches 2-6 dm. tall, ascending or procumbent, 
densely or sparsely villous-tomentose, sometimes viscid above; leaves short-petioled, more 
numerous at base of plant and often clustered, linear-lanceolate to lanceolate-elliptic, 
3-12 cm. long, 2-7 mm. broad, acute or acuminate at the apex, cuneate at the base,
sericeous or tomentose; spikes slender or stoutish, 1-3 cm. long, 7-8 mm. thick; bracts and
bractlets acnminate, stramineous, fuscous or blackish; calyx tube with 2 lateral rows of
distinct spines at maturity, the side of the tube tuberculate near the base; calyx lobes
oblong-linear, acute; seed lenticular, 1.5 mm. in diameter, yellowish-brown, lustrous. On
gravel and in sandy soils throughout most of Tex. except extreme e. part, Mar.-Nov.;
Ia. to Colo., s. to Ark., Ariz., Tex. and Mex.; adv. eastw. to N.Y., N.J., Md., Va., Ky.
and 0.

2. Froelichia Braunii Standl. Annual herb with slender stems, erect or ascending,
simple or branched at the base, pubescent with short-appressed brownish hairs, somewhat 
viscid above, usually villous-tomentose near tl1e base; leaves opposite, the petioles of the 
lower leaves often half as long as the blades, the upper leaves short-petioled; blades 
linear to linear-elliptic or narrowly Ianceolate, 2-12 cm. long, 2-22 mm. broad, acute to 
long-acuminate at the apex, acuminate or attenuate at the base, canescent to sericeous
tomentose beneath with brownish or grayish hairs; spikes dense, stout, 5-20 mm. long; 
bracts and bractlets acute or acuminate, fuscous or stramineous; calyx tube with 2 lateral 
rows of distant spines at maturity, the side of the tube with one or more sharp spines; 
calyx lobes lance-oblong, acute; seed 1.5 mm. long, brown, lustrous. Dry soils, Tex.; 
adv. n. to St. Louis, Mo. and in Ill. 

3. Froelichia Ooridana (Nutt.) Moq. Annual herb, tall and wandlike, the stems erect,
rather stout, 4-18 dm. tall, to 7 mm. thick, usually simple at the base and sparsely 
branched above, the branches puberulent or tomentulose with short often viscid whitish 
or brownish hairs; leaves opposite, short-petiolate, oblanceolate to spatulate or oblong, 
3-10 cm. long, 1-2 cm. wide, obtuse to acute at the apex, cuneate at the base, broadest
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below the middle, canescent to subscabrous on the upper surface, sericeous-tomentose 
beneath; spikes dense, 1-10 cm. long, 1-1.3 cm. thick, whitish; bracts acuminate or 
cuspidate, fuscous to stramineous or blackish; one or both faces of calyx tube with 1 or 
2 tuberculate or spinose ridges; calyx lobes oblong, obtuse, greenish-white or pinkish; 
seed 1.5 mm. long, brown. In sandy soils, throughout Tex., May-Nov.; s. Ga. and Fla. 
to Miss. and Tex., n. to Del., Md. and N.J. 

Var. campestris (Small) Fem. Branches sericeous-tomentose with white or brownish 
hairs, slightly viscid above; leaves canescent or silky on the upper surface, sericeous
tomentose beneath with usually fulvous hairs; peduncles lanate with hairs commonly 
2 mm. long and its leaves chiefly spatulate; one or both faces of the calyx tube with a 
basal spine. Dry fields and hillsides, plains, Minn., Ill., Ind., Wisc. to Neb., Okla., Colo. 
and Tex. 

4. Froelichia Drummondii Moq. Annual herb with stout stems, erect or ascending,
3-12 dm. tall, simple or branched at the base, the branches mostly simple, sericeous
lanate, with brownish hairs, often viscid above; leaves opposite, the petioles of the
lowest leaves half as long as the blades, the upper leaves short-petioled; blades oblong
to oblong-lanceolate, 5-14 cm. long, 1-4 cm. broad, obtuse at the apex, acute or acuminate
at the base, canescent on the upper surface, densely sericeous-tomentose beneath with
brownish hairs; bracts broadly ovate, acuminate, fuscous or stramineous, the bractlets
fuscous or stramineous; calyx tube narrowly winged at maturity, the wings erose, the
sides of the tube with one or two low dentate ridges; calyx lobes lance-oblong, acutish;
seed 1.5 mm. long, fuscous. Considered by many workers to be merely a race of F.

floridana. In dry sandy soils, s. Okla. and Tex.
5. Froelichia arizonica Thomb. Perennial herb with a rather fleshy taproot; stems

stout, usually several, erect, simple or branched, 4-12 dm. tall, with 2 pairs of leaves on 
the stem below the inflorescence, the base of the stems persistent, becoming woody and 
forming a small sparsely and strictly branched caudex, sericeous-tomentose with white 
hairs; leaves opposite, few on the stems, usually crowded at the base; basal leaves to 1 
elm. long, 6-27 mm. broad, elliptic to obovate or oval, tapering into the short petiole, 
ncuminate at the base; upper leaves often narrowly oblong, sericeous-tomentose with 
whitish or grayish hairs; spikes stout, dense, 4 cm. long; bracts broadly ovate, acute, 
usually fuscous, the bractlets fuscous to rarely stramineous; calyx tube narrowly winged, 
the wings dentate, one or both sides of the tube with short thick crests or merely tubercu
late; calyx lobes narrowly oblong, obtuse or acutish; seed 1.5 mm. long, brown. Dry 
stony places, hillsides, in calcareous and volcanic areas along arroyos, in Trans-Pecos Tex., 
fall; from Tex. and s. Ariz., s. to Mr.x. 

6. Froelichia interrupta ( L.) Moq. TEXAS SNAKE-COTTON. Perennial herb from a
woody root, branched at the base; stems rather slender, ascending or decumbent, 3-10 
dm. long, simple or sometimes branched, thinly white-tomentose or silky, slightly viscid 
above; leaves opposite, the petioles of the lower leaves to as long as the blades, those 
of the upper leaves shorter to sessile; blades oval to ovate-orbicular, rarely oblong to 
elliptic, 2.5-10 cm. long, 8-38 mm. broad, obtuse to rarely acute at the apex, rounded 
or obtuse at the base, rarely acute, scaberulous or canescent on the upper surface, sericeous 
or floccose-tomentose beneath with whitish or grayish hairs; spikes lax; bracts acute or 
acuminate, stramineous or fuscous; calyx tube naked, but the calyx deltoid in outline, 
nearly as broad as long, broadly winged laterally, the thin wings entire or crenulate; 
calyx lobes lance-oblong, obtuse; seed 1.5 mm. long, brown. Trans-Pecos Tex. to Mer.; 
W.I.; Col. to Parag. and Chile.

11. PIIlLOXERUS R. Ba.

About IO species, mostly in coastal regions of the tropics. 
I. Philoxerus vennicularis (L.) R. Br. SILVERHEAD. Perennial or annual herb, some

what succulent; stems prostrate, branched, 1-18 dm. long, the branches prostrate or 
ascending to sometimes 1-5 dm. tall; leaves opposite, thick and fleshy, subterete, linear to 
linear-oblong or oblon� to clavate, 15-55 mm. long, 2-12 mm. broad, acutish or blunt at 
the apex, narrowed to the sessile base, villous in the axils of the leaves, otherwise glabrous; 
spikes or heads solitary, subglobose to cylindric, densely many-flowered, bright-white, 13 
mm. long. 5-11 mm. thick, obtuse, the rachis lanate; flowers perfect, white; bracts broadly
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ovate, chartaceous, I-nerved, acute or obtuse; bractlets ovate-oblong, slightly shorter 
than the tepals, acute, glabrous; perianth compressed, thickened at the base, 5-parted, 
the segments obtuse; tepals 3.5-4 mm. long, obtuse, the outer ones oblong and glabrous, 
the inner lanceolnte and usually lanate near the base; stamens 5, the filaments subulate 
and connate below, the oblong anthers 2-celled; utricle compressed, broadly ovoid, 
coriaceous, indehiscent; seed orbicular, 0.8-1 mm. broad, dark-brown, lustrous. Saline 
soils and dunes along coasts, wet sands, in Rio Grande Plains, summer-fall; Fla. to Tex., 
s. through Mex. to Pan.; Col. to Braz.; W.I.; Virg. I.; w. coast of trop. Afr.

12. TIDESTROMIA STANDL.

Annual or perennial erect or prostrate herbs, sometimes suffruticose at the base, 
branched; stems with branched or stellate hairs; leaves opposite, petiolate, the blades 
broad, the margins entire; flowers perfect, minute, glomerate in the axils of the leaves; 
bracts and bractlets hyaline and pubescent; perianth 5-parted, the outer 3 segments wider 
than the inner 2, I-nerved, membranaceous, ovate-lanceolate, the leaves subtending the 
inflorescence or glornerules becoming indurate and more or less connate in age to form 
a sort of involucre; stamens 5, hypogynous; filaments connate at the base, forming a 
short cup, with or without intervening lobes or starninodia; anthers 2-celled, appearing 
I-celled after dehiscence; ovary globose, the style short, the capitate stigma simple or
2-lobed; ovule 1, suspended from the apex of a slender funicle; utricle slightly com
pressed and glabrous, indehiscent; fruiting calyx not winged, crested or spiny.

About 7 species in southwestern United States and Mexico. 
1. Annuals, usually prostrate; staminodia very short or absent (2)
1. Perennials, erect, ascending or prostrate ( 3)
2( 1 ). Foliage gray-green with stellate hairs .•.......... 1. T. lanuginosa var. 

lanuginosa. 
2. Foliage yellowish-green, fleshy, nearly glabrous; stems very brittle ...........•..• 

. . . . . . . • . . . . . . • . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . 1. T. lanuginosa var. carnosa.

3( 1 ). Staminodia absent; plants prostrate, the apex of the caudex with white tomentose 
gemmae •....•••.••..•....................... 2. T. gemmata.

3. Staminodia present; plants erect or ascending ( 4)
4(3 ). Staminodia acute, nearly half as long as the filaments; leaves basically oblong,

the veins prominent .......................... . 3. T. oblongifolia.
4. Staminodia very short and broad, sometimes emarginate; leaves basically ovate, the

veins not prominent ..•••........•...•......... .4. T. wffruticosa.

I. Tidestromia lanuginosa (Nutt.) Standl. var. lanuginosa. EsPANTA VAQUEROS. An
nual herb, 10-1 5 cm. tall, to 1 m. across; foliage gray-green to ashy-white; stems re
peatedly forked, the branches 1-6 dm. long, prostrate, decumbent or ascending, turning 
dull-reddish; leaves with the petioles equaling or shorter than the blades, broadly obovate 
to rhombic-ovate, 5-30 mm. long, round or obtuse at the apex, cuneate or rounded at the 
base, both surfaces dense with stellate hairs that disappear from the older stems; 
glomerules axillary, few-flowered, subtended by small leaves; perianth 1-3 mm. long, 3 
times longer than the bracts; flowers and fruits inconspicuous; seed 5 mm. long. Dry 
ground, along roadsides, clay banks, limestone-sandy soils, gypsum and gravel washes 
from coastal Tex. through the Rio Grande Plains to the Plains Country and Trans-Pecos, 
Mar.-Oct.; S.D. and Kan. to Ut. and Nev., s. to Tex., Ariz. and n. Mex.; adv. in waste 
ground and along railways in Ill. and Mo. 

Var. carnosa (Steyerm.) Cory. Annual herb; herbage very fleshy, yellowish-green, 
nearly glabrous; stems more brittle than in the typical variety, glabrescent up to the 
floriferous branchlets; cauline and involucral leaves small, 4-13 mm. long, 3-9 mm. 
broad, fleshy ( except the uppermost involucral leaves), all the leaves glabrescent. 
Gypseous saline Upper Cretaceous clays of Brewster Co., s. into Mex. 

2. Tidestromia gemmata I. M. Johnst. Perennial herb arising from a strong root whose
deep apex is beset with conspicuous white tomentose gemmae, occasionally forming a 
compact lax caudex; stems densely covered with hairs, prostrate or decumbent, reddish, 
1-1.5 dm. long. 1. 5-2.3 mm. thiclc, the intemodes 1-2.5 cm. long; young leaves white or
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cinereous, the older ones yellowing; lower leaves conspicuously petiolate, the blade 12-1 5 
mm. long and 1-1.6 mm. broad, prominently veined beneath, obtuse or rounded at the
apex, truncate or obtuse at the base, contracted abruptly into a petiole 4-8 mm. long;
upper leaves numerous, ovate, subsessile, reduced gradually downward; glomerules 2- to
4-Bowered; flowers milky, 2.5 mm. long; perianth lobes to 2 mm. long, lanceolate-ovate
or ovate-oblong, more obtuse than the broad bracts ( about twice as long), glabrous
downward toward the base, tomentose especially toward the middle; staminal tube 0. 6-
0.7 mm. long; starninodia none; filaments 0.8-1.2 mm. long, the oblong anthers 0.8-1 mm.
long. Gypsiferous shales, sandy soils, hills, breaks and clays in the Plains Country and
Trans-Pecos, Mar.-Nov.; also n. Mex.

3. Tidestromia oblongifolia ( Wats.) Standl. Perennial shrub, densely and closely
pubescent throughout with short much-branched hairs; stems erect, 2- 6 dm. long, ascend
ing or decumbent, slender or stout, much-branched, sometimes suffruticose at the base; 
leaves opposite, short-petioled, ovate-orbicular to broadly ovate or oblong, 8-40 mm. long, 
3-20 mm. wide, obtuse at the apex, rounded to acute at the base, prominently veined;
glomerules few-flowered, the small subtending leaves ( in age) usually indurate and
united at the base to form an involucre; perianth 1 mm. long, 2 to 3 times as long as
the bracts, the lobes oblong or oblong-ovate and obtuse or acutish, densely pubescent
above; staminodia acute, about half as long as the filaments; seed 0.5 mm. long. Rocky
hillsides and crevices in El Paso Co., Aug.-Oct.; w. Nev. and s.e. Calif. to Ariz. and
w. Tex.

4. Tidestromia suffruticosa (Torr.) Standl. Perennial shrubby herb; stems erect, much
brnnched, suffrutescent at the base or nearly throughout, densely and finely grayish
pubescent with branched hairs, 1-2.5 dm. tall, the stout branches ascending, often swollen 
at the nodes; leaves short-petiolate, orbicular-ovate to broadly oval, 4-20 mm. long, 3-12 
mm. broad, obtuse or rounded at the apex, rounded or obtuse and asymmetric at the base,
the lateral veins not prominent; glomerules few-flowered, the small subtending leaves
united and indurate at the base in age; perianth 2 mm. long, the lobes narrowly oblong and
obtuse or acutish, glabrous below, densely pubescent above; staminodia very short,
rounded, emarginate; seed 0.5 mm. broad. In limestone and gypseous soils and
gravels in the Trans-Pecos, June-Sept.; Tex. and s. N.M. to Mex.

13. GOMPHRENA L. GLOBE-AMARANTH 

Annual or perennial herbs; stems erect or prostrate, usually enlarged at the nodes and 
with various pubescent foliage; leaves opposite, the blades entire, sessile or short-petiolate; 
flowers perfect, in solitary and sessile heads or in short spikes; calyx deeply 5-parted, the 
tepals concave, mostly acute, usually woolly; stamens 5, included or exserted, tl1e flla
ments united to the summit into a slender tube; ovary subglobose, the ovule l; style 1, 
short or elongate, the stigmas 2 or 3 and commonly elongate; utricle membranous, in
dehiscent, more or less flattened; seed sub,enticular, smooth, inverted; embryo annular, 
the endosperm farinaceous, the radicle superior. 

About 100 species, mostly in warmer regions of Central America and South America. 

1. Bractlets not cristate; plants cespitose, low, with each stem bearing 1 or 2 pairs of
leaves; leaves grayish, densely appressed-pilose .... 1. G. caespitosa. 

1. Bractlets cristate along the keel ( 2)

2 ( 1). Stigmas short, stout, nearly sessile; perennial from a fleshy fusiform root ...... . 
. . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. G. Nealleyi. 

2. Stigmas filiform, on a long style; annuals and perennials ( 3)

3(2). Heads of flowers 8-1 5 mm. in diameter (4)
3. Heads of flowers 20-2 8 mm. in diameter ( 6)

4 ( 3). Crests conspicuously widest at the apex of the bractlets, the flower appearing
obtuse or acutish; bractlets equaling or shorter than the flowers; crests narrower 
than the bractlets ............................. 3. G. dispersa. 

4. Crests widest below the apex of the bractlets ( if perceptibly widest anywhere), the
flower thus acuminate; bractlets much longer than the flowers; spikes usually 
solitary, sometimes 2 or 3 together, subtended by 2 to 4 leaves ( 5) 
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5( 4). Crests denticulate, often sparsely so; heads about 10 mm. thick, usually tinged 
with red or pink; plants usually decumbent or spreading .................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • • . . • • • • • . . 4. G. decumbens. 

5. Crests laciniate; heads mostly 15 mm. thick, yellowish-white, rarely reddish; plants
usually erect ...••.....•...................... 5. G. nitida.

6(3). Annual; leaf blades mostly oblong to ovate •.•...• 6. G. globosa. 
6. Perennial from a fusiform root; leaf blades oblanceolate to oblong-linear ........ . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. G. Haageana. 

I. Gomphrena caespitosa Torr. Perennial herb from a perpendicular woody root having
a woody branched caudex, densely cespitose; flowering branches stout, 3-15 cm. long, 
decumbent or ascending, usually simple, densely pilose with white hairs, each stem with 
one or two pairs of leaves; leaves mostly basal, the petioles equaling or shorter than 
the blades; blades suborbicular to oval, to 25 mm. long and broad, densely appressed
pilose, rounded or obtuse at the apex, abmptly acute at the base, the stem leaves very 
short-petiolate and orbicular to broadly oval; peduncles naked, 5-60 mm. long; heads 
subglobose or short-cylindric, 12-18 mm. thick; bracts white, ovate-oblong, obtuse or 
acute; bractlets one half longer than the bracts, ovate-oblong, acute or obtuse, often 
denticulate at the apex, white, hyaline; perianth usually shorter than the bractlets, the 
lobes oblong or linear-oblong and obtuse, sometimes green along the nerve, otherwise 
white, the tube densely white-pilose; stamen tube slightly shorter than the perianth; 
seed reddish-brown, 1.5 mm. long, lustrous. Dry stony plains, hillsides and mt. slopes in 
the Trans-Pecos, Apr.-June; s.w. N.M., Ariz. and Tex. to Mex. 

2. Gomphrena Nealleyi Coult. & Fish. Perennial herb from a thick fleshy taproot,
villous; stems erect or ascending with tendency to become procumbent, 1-3 dm. long, 
sparingly forked; leaves opposite, oblong to oblong-spatulate, 2-4 cm. long, 6-15 mm. 
wide, mucronate, copiously pilose-sericeous on the lower surface, glabrate above, half
clasping at the base, green; peduncle slender, often about as long as the main stem; heads 
solitary, terminating the long peduncles, ovoid or cylindric-oblong, 1-3 cm. long, often 
rose-tinged, sessile, subtended by 2 leaHilce bracts; bracts of the head ovate, acute or 
acuminate, yellow-white, 2.5-3 mm. long; bractlets 2 to 2.5 times as long as the bracts, 
long-acuminate, yellowish-white or pinkish, subcoriaceous, narrowly cristate just below 
the apex, the crest entire or denticulate; perianth about 5 mm. long, rigid at maturity, 
whitish, linear-lanceolate, densely woolly below, slightly surpassed by the bractlets, 
somewhat united at the base; stamen tube usually exserted; stigmas 2, short and sub
sessile; seed globose-ovoid, 1.5 mm. long, reddish-brown, lustrous. In sandy or clayey 
soils in Rio Grande Plains and coastal Tex., n.e. to Aransas Co., Mar.-Oct.; s.w. Tex. and 
adj. Mex. 

3. Gomphrena dispersa Standl. Annual or perennial herb; stems slender, widespread
ing and rooting at the nodes, ascending or prostrate, branched, appressed-pilose, the 
branches 2-10 dm. long; leaves opposite, with petioles 2-6 mm. long, oblong to obovate, 
1.5-5 cm. long, 5-20 mm. wide, acute or obtuse at the apex, nan-owed at tl1e base, bright
grcen, pilose-sericeous, often glabrate on the upper surface; heads mostly solitary, 
terminal or axillary, white, subglobose to short-cylindric, 9-13 mm. in diameter, subtended 
by 2 or 3 acute sessile leaves shorter than the spikes; perianth woolly, about as long as 
the thin bractlets, densely lanate, the lobes oblong-linear and acuminate or attenuate, 
white; bracts rounded-ovate, acuminate, white, often denticulate; bractlets 5-6 mm. Jong, 
about 3 times as long as the bracts, thin, acute to obtuse, white or rarely purplish-red, 
narrowly cristate at the apex with the crest extending shortly along the keel, den
ticulate or laciniate; stamen tube short, commonly included; style long, the stigmas 
slender; seed 1.5 mm. long, reddish-brown, lustrous. Waste and cult. grounds, coastal 
Tex., summer-fall; Fla. and Tex. to Mex.; C.A.; Gr. Ant. 

4. Gomphrcna decumbens Jacq. Perennial herb, woo11y or villous-woolly; stems
branched at the base, the branches procumbent or ascending, 1-4 dm. long, dull-gray or 
bro·wnish; leaves opposite; blades oblong to spatulate-oblong, 2-4 cm. long, acutisb or 
obtuse and mucronulate, entire, narrowed into a petiolelike base which is partly clasping; 
peduncles mostly simple; heads subglobose to globose-cylin<lric, 1-2 cm. long, pearly 
white or rose, subtended by two leaflike bract�; bracts of the head ovate, acuminate, 
about half as long as the narrower keeled and crested obtuse bractlets; bractlets 5-6 mm. 
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long, long-acuminate, thin, yellowish, white or tinged with purplish-red, narrowly 
cristate below the apex with the crest denticulate to entire; tepals about as long as the 
hractlets, !-nerved, the outer obtuse and glabrous, the interior villous and less obtuse, 
white; stamen tube usually exserted; style slender, the stigmas slender; seed 1.5 mm. 
long, reddish-brown, lustrous. In sandy soils, dry and waste grounds, coastal Tex., summer
fall; s. Tex. to Mex. and Guat.; trop. S.A.; W.I. 

5. Gomphrena nitida Rothr. Annual herb; stems 2-7 dm. tall, erect, rarely decumbent,
simple or much-branched, the branches slender, pilose-strigose; leaves opposite, short
petioled, usually few ( the nodes distant), obovate to oblong or oval, 1.5-6 cm. long, 
4-25 mm. broad, green, obtuse at the apex, acuminate at the base, appressed-pilose on
both surfaces; spikes subglobose, 12-16 mm. in diameter, usually solitary, terminal, each
subtended by 2 sessile acute leaves usually shorter than the spike; bracts ovate-triangular,
acuminate, white; bractlets twice as long as the bracts, long-acuminate, yellowish-white
or tinged with red, cristate from below the apex nearly to the base with the crest laciniate
dentate; perianth much shorter than the bractlets, very lanate, the lobes linear and long
attenuate, white; stamen tube usually included; style elongate, the stigmas slender;
seed 1.5 mm. long, brown. Dry stony soils from Rio Grande Plains to the Trans-Pecos,
fall-winter; s.w. N.M. and s.e. Ariz. to Tex., s. to Mex.

6. Gomphrena globosa L. COMMON GLOBE-AMARANTH. Annual herb; stems stout,
usually much-branched, sometimes simple, to 1 m. tall, pubescent to appressed-pilose
strigose, swollen at the nodes, purplish; leaves opposite, with petioles 5-20 mm. long, 
oblong or elliptic, 3-10 cm. long, acute at the apex, narrowed or obtuse at the base, 
bright-green, appressed-pilose on both surfaces; heads terminal, peduncled, subglobose, 
white, yellO\v, red or purple, 2-2.5 cm. in diameter, subtended by 2 or 3 short leafy 
bracts; bractlets acute or acuminate, 7-12 mm. long, much-surpassing the very woolly 
perianth; perianth densely lanate, the lobes lance-subulate, I-nerved, scarious, white or 
purplish, green along the nerve; stamen tube longer or shorter than the perianth, the 
free part of the filaments oblong; style elongate, slender, the stigmas linear, erect; seed 
ovoid or sublenticular, yellowish, lustrous. Waste grounds in n.-cen. and s.-cen. Tex., 
July-Sept.; nat. of s. Asia and widely cult.; commonly escaped in most trop. regions, 
occasionally northw.; Tex. and Mex., through C.A.; W.I.; S.A. 

7. Gomphrena Haageana Kl. Perennial herb from elongated tuberous roots; stems
2-7 dm. taU, simple or much-branched, the branches erect, pilose or appressed-pilose; 
leaves opposite, subsessile or with petioles to 2 cm. long, loosely pilose, oblanceolate to 
oblong-linear, 2-10 cm. long, 3-10 mm. wide, acuminate at the apex, mucronate, attenuate 
at the base, green, appressed-pilose or loosely pilose, rarely glabrate; heads large, globose 
or short-cylindric, 2-2.8 cm. in diameter, on elongate peduncles, with subtending sessile 
leaves shorter than the head, these linear-lanceo1ate to ovate and long-acuminate; bract
lets 2 to 3 times as long as the bracts, 1-1.5 cm. long, very broadly cristate along the 
keel with the crest serrulate; perianth up to equaling the bractlets, the lobes lance-linear 
and acuminate, the tube densely lanate; stamen tube slightly shorter than the perianth, 
rarely longer; filaments with the free part elongate; style elongate, the stigmas short, 
subdivaricate; seed 1.5 mm. broad, lenticular, brownish-red, lustrous. G. tuberifera Torr. 
In w. Edwards Plateau, summer-fall; also Mex. 

FAM. 63. NYCTAGINACEAE Juss.5
• FoUR-o' CLOCK FAMILY 

Annual, biennial or perennial herbs, shrubs or trees, from a fleshy or woody taproot; 
stems erect or scandent, procumbent or decumbent, dichotomously or trichotomously 
branched, glabrous or pubescent, often swollen at the nodes, sometimes armed with 
spines; leaves mostly opposite, sometimes alternate or verticillate, exstipulate, sessile or 
petiolate; blades entire or sometimes dentate or lobed, raphidiferous; flowers perfect or 
unisexual ( then plant usually dioecious), regular, sometimes dimorphous, usually arranged 
in paniculate or coryrnbose cymes, sometimes solitary, racemose, spicate, umbellulate or 
capitate, usually bracteate or variously involucrate; involucre of free or connate segments, 
often calyxlike and enclosing one to many flowers, persistent or deciduous, often 

G4 Contributed by Clyde F. Reed; cf. his treatment in C. L. Lundell, Flora of Texas II: 
151-.220. 1969 for complete synonymy. 
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accrescent in age, green or brilliantly colored; perianth inferior, simple, herbaceous or 
corollalike, small or large, usually campanulate or funnelform, persistent or deciduous in 
fruit and usually accrescent, enclosing the pericarp, the tube short or often elongated, 
usually indurate at the base in age, the limb persistent or deciduous, truncate or 3- to 
5-dentate or -lobed, the segments usually induplicate-valvate; stamens 1 to many, hy
pogynous; filaments usually united at the base, unequal, flliform; anthers included or
exserted, dorsifixed near the base, didymous, opening by lateral slits; ovary included in
the perianth tube, sessile or stipitate, !-celled, membranaceous, usually attenuate at the
apex; style short or elongate, sometimes absent, .filiform; stigmas simple and capitate,
peltate or fimbriate, rarely lateral or the style stigmatose along one side; anthocarp
composed of the persistent coriaceous, fleshy or indurate base of the perianth tube en
closing the indehiscent utricle and adherent to it, costate, dentate or alate, often viscous;
utricle membranaceous or coriaceous; seed erect, the testa hyaline, the endosperm scanty
or abundant and usually farinaceous or fleshy; embryo straight, with broad conduplicate
cotyledons ( these enclosing the endosperm) or often curved and with broad or narrow
cotyledons, the radicle inferior.

Nearly 300 species in about 30 genera, mostly in the American tropics and subtropics. 
1. Embryo straight; flowers usually unisexual and cymose; stigma penicillatc; trees or

shrubs, sometimes armed with spines; leaves opposite; stamens exserted; antho
carp coriaceous, bearing numerous stipitate glands . . 1. Pisonia, p. 576. 

1. Embryo curved; flowers perfect; plants usually herbaceous or with vinelike stems (2)
2( 1 ). Leaves alternate; perianth changed in fruit, the lower part enlarged and ad

herent to the fruit, the upper part persistent; flowers in clusters of 3, each aclnate 
to a large colored bract; spiny scandent shrubs . . . • . 2. Bougainvillea, p. 576. 

2. Leaves opposite; perianth lobes induplicate-valvate ( 3}
3(2). Stigma linear; inner cotyledon abortive; anthocarp without mucilaginous glands;

flowers capitate •.•............................ 13. Abronia, p. 597. 
3. Stigmas spheric or hemispheric; both cotyledons well-developed; anthocarp often

with mucilaginous glands ( 4) 
4 ( 3). Flowers involucrate ( 5 ) 
4. Flowers without an involucre or each flower subtended by 1 to 3 bracts ( 7}
5( 4}. lnvolucre polyphyllous, the bracts numerous and surrounding a many-flowered

head; anthocarp not winged, merely IO-ribbed; stamens and pistils exserted ..... 
. . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. Nyctaginia, p. 576. 

5. Involucre gamophyllous; flowers 1 to several ( 6}
6(5), Anthocarp with prominent lateral wings that are often toothed, with 2 rows of

glands along the dorsal surface ...•...........•.• 4. Allionia, p. 577. 
6. Anthocarp without wings .............•...•......• 5. Mirabilis, p. 578. 
7(4). Anthocarp with conspicuous thin membranous wings (8) 
7. Anthocarp not conspicuously winged, the wings when present thick and coriaceous

(9) 
8(7). Perianth 4-5 mm. in length; leaves broadly ovate •. 6. Ammocodon, p. 587. 
8. Perianth 8 mm. or more in length; leaves linear to lanceolate or ovate ............ . 

• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. Selinocarpus, p. 588. 
9(7}. Flowers large, all (except in A. Wrightii) 2 cm. long or longer; perianth with a 

long slender tube and a broad limb, each flower subtended by 2 or 3 small narrow 
bracts . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . • . . 8. Acleisanthes, p. 589. 

9. Flowers usually less than 2 cm. long ( 10}
10(9}. Anthocarp 5-angled, 5-ribbed or sometimes with low thick wings; perianth cam-

panulate ..•.....•..•......•.....•........••.. 12. Boerhaavia, p. 594. 
10. Anthocarp IO-angled or 10-ribbed ( 11)
11(10). Anthocarp asymmetrical; flowers in racemes •..•.. 9. Cyphomcris, p. 591.
11. Anthocarp symmetrical; flowers not in racemes ( 12)
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12( 11 ). Anthocarp with conspicuous muciJaginous glands; plants with thin leaves and 
climbing or reclining stems; flowers in umbels ..... . 10. Commicarpus, p. 59.2. 

12. Anthocarp without conspicuous glands; plants erect with usually very thick leaves;
flowers irregularly clustered, not in umbels . .••... . 11. Anulocardis, p. 592. 

1. PISONIA L.

About 50 species in the tropics and subtropics. 
1. Pisonia aculeata L. DEvn.'s-cuw, COCKSPUR, GARAHATO PRIETO. Perennial dioecious

shrub, often with a thick trunk, 1-2 m. tall, densely branched; branches stout, elongate, 
drooping or subscandent, usually armed with curved sharp spines 6-20 mm. long, the 
older bark reddish-brown, the branchlets densely puberulent or short-villous or rarely 
glabrate; leaves mostly opposite, with slender or stout petioles 1-4 cm. long; blades 
variable, elliptic-oval to ovate-oblong or subrhombic to suborbicular, 2.5-15 cm. long, 
1.5-6 cm. wicle, abruptly pointed and short-acuminate at the apex, cuneate at the base, 
thick and leathery, glabrous or pubescent on both surfaces; :inflorescence loosely or 
densely cymose, many-flowered, at anthesis 2-6 cm. broad, the stout peduncles 1-5 cm. 
long, the pistillate cymes in fruit to 1 dm. broad, pubescence usually viscid, the pedicels 
in fruit 16 mm. long or less, perianth of 5 united tepals; staminate perianth broadly 
campanulate, 2-4 mm. long, densely puberulent or tomentulose, yellowish-green, the 
lobes broad; stamens 6, twice as long as the perianth; pistillate perianth tubular, 2-3 mm. 
long, puberulent; anthocarp clavate, 9-12 mm. long, 3-4 mm. in "diameter, rounded at 
the apex, narrowed at the base, tl1inly coriaceous, 5-angled, each angle with a row of 
uniseriate or obscurely biseriate glands, the faces glabrate or puberulent; seed cylindric, 
7-10 mm. long, 1.5 mm. in diameter, brown. In thickets in Cameron Co. in s. Tex.; from
Fla. to Tex. and Mex. s. to Pan.; W.I.; trop. S.A.; on Oceanic Is. and Cont. Is.; trop. Asia.

2. BOUGAINVILLEA CoMMERS.

About 18 species, all natives of South America. 
1. Bougainvillea glabra Choisy. BOUGAINVILLEA. Perennial woody vine, much-branched;

stems high-climbing, yellowish- or reddish-brown, puberulent when young but soon 
glabrate, armed with straight or curved spines 6-12 mm. long; leaves alternate; petioles 
slender, less than one third the length of the blades; blades broadly ovate to elliptic-ovate 
or ovate-lanceolate, 4-10 cm. long, 2-5.5 cm. broad, rounded to acute at the base, acute 
to long-acuminate at the apex, puberulent when young, soon glabrate; inflorescence 3-
fiowered, on a peduncle 1-2.5 cm. long; bracts purplish-red to red or orange-red, rarely 
to whitish or yellowish, broadly ovate or oval, subcordate at the base, obtuse to abruptly 
acute or acuminate at the apex, sparsely pubescent or glabrous; perianth 15-25 mm. long, 
the tube green, densely puberulent or glabrous, the lower part with prominent obtuse 
angles; stamens 8; anthocarp turbinate, coriaceous, 7-13 mm. long, 4-5 mm. in diameter, 
the 5 angles acute; seed with a thin testa adherent to the pericarp. Cult. and planted 
about homesteads and along roadsides in s. Tex.; widely cult. in trop. and subtrop. N.A. 
and naturalized in Berm., Cuba, Salvador, Guat. and other trop. areas. 

3. NYCTAGINIA CHOISY

A monotypic genus. 
1. Nyctnginia capitnta Choisy. SCARLET MUSK-FLOWER. Perennial herb from a semi

woody taproot to 45 mm. in diameter and 10 cm. long, much-branched from the base; 
stems erect or decumbent, viscid-puberulent or glabrate in age; branches stout, 1-4 dm. 
long; leaves opposite; petioles 1-8 cm. long, those of the lower leaves longer than the 
blades; blades broadly oval to ovate-deltoid or narrowly triangular, 4-9 cm. long, 6-55 
mm. broad, subcordate to cuneate at the base and decurrent, usually unequal, rounded to
long-attenuate at the apex, thick and slightly fleshy, glaucous beneath, entire or sinuate,
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often crispate, copiously viscid-villous when young. often glaLrate in age; Bowers perfect, 
in clusters of 8 to 15 per involucre, the clusters 5 cm. or more in diameter, the peduncles 
2-14 cm. long; bracts numerous, 6-15 mm. long, the outer ones ovate or oblong and very 
acute, the inner linear and long-attenuate, densely viscid-villous outside, the limb 10-14
mm. broad; perianth pink to deep-red, funnelform, the tube slender and elongate, con
stricted above the ovary, abruptly expanded into a 5-lobed induplicate-plicate limb, the
lobes entire or emarginate, deciduous; stamens 5 to 8; filaments pubescent; capillary,
unequal, dilated and connate at the base, adnate to the perianth tube; anthers didymous,
exserted; ovary oblong, tl1e filiform style exserted, the capitate stigma papillose; antho
cnrp 5-6 mm. long, 4 mm. in diameter, leathery, turbinate, constricted above the base,
umbonate at the apex, olive, glabrous, many-ribbed; seed turbinate, 3 mm. long and
nearly as broad, abruptly constricted at the base, pale-brown. In sandy or loamy soils,
roadsides and fields from coastal Tex. to the Trans-Pecos and Plains Country, spring-fall;
from Tex. and s.e. N.M. to 11..fex.

4. ALLIONIA L.

Annual or perennial herbs; stems prostrate, dichotomously branched, pubescent; leaves 
opposite, the pair unequal in size, petiolate, entire or subulate; flowers perfect, in axillary 
paniculate clusters of 3, each cluster subtended by a bract that encloses the fruit; 
perianth short-funnelform, 4- or 5-lobed, with an oblique tube; stamens 4 to 7; stigmas 
capitate, the style capillary; anthocarp c01iaceous, compressed, the margin entire or 
dentate, the dorsal face with 2 rows of stipulate glands; seed with the testa adherent to

the pericarp; embryo uncinate, the cotyledons broad, enclosing the farinaceous endosperm; 
radicle slender, elongate and descending. 

A small American genus. 
1. Perennial; outer margins of anthocarps with about 3 broadly triangular nonglandular

teeth of each side, usually incurved and covering nearly the entire surface .... . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. A. incarnata. 

1. Annual; outer margin of anthocarps with several relatively slender gland-tipped
teeth on each side, these spreading or moderately incurved ..... . ... .. . ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. A. Choisyi. 

I. Allionia incamata L. UMBRELLA-WORT, TRAILING ALLIONIA, ffiERDA DE LA HORMIGA, 
Perennial herb, from a woody root; stems 2-10 dm. long, slender or stout, sprawling or 
decumbent, rarely erect, densely villous-viscid or glandular-puberulent, rarely glabrate, 
often tinged with red, the intemodes short or usually elongated; leaves 1-4 cm. long, 
petioled, oval to ovate or oblong, subcordate or rounded at the oblique base, the apex 
rounded to acute, entire or sinuate, paler below, villous-viscid or glandular-puberulent 
( at least when young); involucres on long or short peduncles, the lobes 4-6 mm. long 
and obovate-orbicular; perianth 5 mm. long or more, purplish-red or pink to rose-magenta 
or rarely white; anthocarp 3-4.5 mm. long, the inner side 3-nerved, the incurved margins 
with 3 or rarely 5 broad teeth on each side, rarely entire, glandular within. Dry bills, flats, 
valleys, dry sandy or gravelly soils, on limestone areas, from coastal Tex. to the Trans
Pecos and Plains Country, Apr.-Sept.; from s.e. Calif. and N ev. to s. Ut. and Colo., s. to 
Tex., Baja Calif. and cen. Mex. (Pue.); Hisp.; Venez. to Arg. and Chile. 

2. Allionia Choisyi Standl. SMOOTH UMBRELLA-WORT. Plants annual northward, peren
nial southward, glabrous or with some viscid indument; stems reddish, 2-8 dm. long, 
slender, puberulent or villous above, little-viscid, often glabrate below; leaves opposite, 
unequal, with .Petioles 3-18 mm. long; blades 1-4 cm. long, ovate-oval or oval to oblong, 
subcor<late to broadly cuneate at the base, rounded or obtuse to nearly acute at the apex, 
whiter below, puberulent or glandular-puberulent at first, usually soon glabrate; in
volucres saccate, 5-7 mm. long, puberulent and usually short-villous, often viscid; perianth 
pink to rose-red, 4 mm. long or less; anthocarp pale-brown or olive, 3-4 mm. long, 3-
co�tate on the inner surface, shallowly rugose, the margin spreading or somewhat in
curved, each with 5 to 8 long slender gland-tipped teeth, with about 6 glands in each 
row. Dry sandy ground in w. Tex., spring-summer; from s.e. Ariz. and N.M. southw. into 
Mex.; W.I. 
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5. M.IRABILIS L.

Nyctaginaceae (Fou1-o•clock Family) 

Fotm-o'CLOCK 

Perennial herbs, usually from large tuberous roots; foliage glabrous or pubescent to 
glandular or hispid; stems erect or sprawling, simple or branched from the base, the 
branches forking; leaves opposite, fleshy, sessile or petioled, various in shape from linear 
to lanceolate, obovate, rotund, cordate or elongate, glabrous to pubescent, green or 
glaucous; involucres axillary or terminal, or both, 1- to 10-flowered, 5-lobed, sometimes 
enlarged and papery in fruit; perianth colored, the tube elongated and constricted above 
the ovary, the limb exfanding, campanulate to salverform or funnelform, deciduous;
stamens 3 to 6, unequa in lengt'h; filaments filif orm, incurved, united into a fleshy cup 
at the base; anthocarp conspicuously 5-angled or 5-ribbed, glabrous or pubescent; seed 
filling the pericarp to which the testa adheres; endosperm mealy. 

About 60 species, entirely American. 
I. Anthocarp smooth or somewhat 5-angled but not ribbed; involucres not papery or

membranaceous and slightly or not enlarged in fruit (2) 
1. Anthocarp with 5 prominent ribs; involucre enlarged and papery or membranaceous in

fruit ( Oxybaphus) ( 6) 
2 ( 1). lnvolucres rotate, slightly enlarged in fruit, 3-flowered; stamens 3 ( Allioniella) • 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I. M. oxybaphoides. 
2. Involucres campanulate, not enlarged in fruit ( 3) 
3( 2). Involucres containing several flowers longer than 25 mm., with a broad limb;

fruit dark-brown or black, not angled; stamens 5 ( Quamoclidion) •..•.•..•••• 
• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 2. M. multi-flora. 

3. Involucres I-flowered; perianth funnelform, with a long slender tube abruptly dilated
into the limb; stamens 5 (Eu-Mirabilis) (4) 

4 ( 3). Perianth 7-17 cm. long, white tinged with pink or purple, the tu be long-tubular; 
anthocarp oblong to ellipsoid, 8 mm. long, obtusely 5-angled, tuberculate, densely 
puberulent between the tubercles .•............. 5. M. longiflora.

4. Perianth 3-6 cm. long ( 5)
5(4). Perianth 3-5 cm. long, lavender-rose; lobes of involucre lanceolate, 2-3 mm. wide

in flower, to 5.5 mm. in fruit; anthocarp 8-9 mm. long, pubescent with rather 
sparse and weak hairs .........•..•..•....•..•.. 3. M. Lindheimeri.

5. Perianth 4-6 cm. long, rose-white to yellow; lobes of involucre broadly lanceolate or
ovate, 3-4.5 mm. wide in flower, to 7 mm. in fruit; anthocarp 10 mm. or more long, 
glabrous, often with irregular or roughened surface • 4. M. Jalapa.

6 ( 1 ) • Anthocarp glabrous ( 7) 
6. Anthocarp more or less pubescent, sometimes with only sparse pubescence of short

hairs ( 11) 
7 ( 6). Angles of anthocarp covered with coarse distinct tubercles ( 8) 
7. Angles of anthocarp continuous, smooth ( 9)
8(7). Stems glabrous up to the inflorescence; leaf blades of the lower leaves broadly

cordnte-deltoid . . . . . . . . . . . . . . . . . . . . . . . • . • • . . . . 6. M. glabrifolia.
8. Stems densely viscid-pilose below; leaf blades ovate ..• 7. M. rotata.

9 ( 7). Leaf blades linear, 2-7 mm. wide; stems glabrous . . 8. M. glabra.
9. Leaf blades lanceolate or broader, 10-40 mm. wide ( 10)

10(9). Stems glabrous ............................... 9. M. exaltata.
10. Stems densely short-pilose .•....•.•.•..•......••••. 10. M. Carletonii.

11 ( 6). Leaves sessile or nearly so, sometimes attenuate to a short stout petiole; blade 
not sharply differentiated from the petiole ( 12) 

11. Leaves all conspicuously petioled except the uppermost; blades obtuse to cordate at
the base and sharply differentiated from the petioles ( 24) 

12 ( 11). Leaf blades linear or lance-linear ( 13) 
12. Leaf blades lanceolate or broader ( 16)
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13 ( 12). Perianth deep-bright-red, the tube about 4 times as long as the involucre, much longer than broad ........................ 11. M. coccinea. 13. Perianth pink or purplish-red, the tube about twice as long as the involucre, usuallybroader than long, campanulate ( 14) 
14( 13 ). Plant low; stems much-branched and diffuse; inflorescence cymose .•........• . • . . . . . . . . . . • • . . . . . . . . . . . . . . . • . . . . . . . . . . • . . • . 14. M. diffusa.14. Plants tall, erect, stout; stems simple or sparsely branched; inflorescence paniculate(15) 
15 ( 14). Stems densely hirsute or long-villous ( at least at the base), glaucous •.••....• . • . . . . . • . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12. M. gausapoides.15. Stems glabrous below or nearly so, the upper intemodes glabrous or short-pubescent .• . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . . . . . • . . . • . . . . . 13. M. linearis.

16 (12). Inflorescence axillary; lobes of the involucre broadly ovate or ovate-orbicular, usually shorter than the tube, acute or acutish at the apex ( at least in fruit), pilose with white hairs ( 17) 16. Inflorescence not axillary ( 19)
17( 16). Stems hirsute in Jines below; leaf blades acute or acutish at the base,linear-lanceolate to broadly lanceolate •.•......... 15. M. aggregata. 17. Stems glabrous below ( 18)
18 (17). Stems slender, sparingly branched; leaves glabrous; blades linear-lanceolateto oblong-lanceolate, narrowly cuneate at the base, essentially sessile, ciliate; fruit 5-6 mm. long .....................•...... 16. M. decumbens. 18. Stems stout, much-branched; leaves conspicuously ciliate; blades rounded orsubcordate at the base, much longer than the petioles, these long-pilose with white hairs; fruit 3.5-4 mm. long ...•....••..... . 17. M. ciliata. 

19 ( 16). Stems densely hirsute ( at least near the base), the middle nodes sometimes glabrate but the nodes always hirsute; leaves sessile or with petioles to 5 mm. long (20) 19. Stems puberulent or glabrate, or sometimes pilose or hirsute above but not nearthe base ( 21) 
20( 19). Leaf blades Ianceolate to broadly ovate or ovate-oblong, to 10 cm. long; involucres 3-Bowered; lower internodes hirsute with brownish hairs 1.5-2.5 mm. long .......•.•..••.••...•..........•...•...••.••. 18. M. hirsuta. 20. Leaf blades lanceolate to narrowly oblong-lanceolate, to 7 cm. long; involucres2-flo,vered ....•.•...............•.....•...... 19. Z..f. eutricha. 

21 ( 19). Stems densely puberulent throughout; leaf blades ovate to ovate-deltoid .....• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 20. M. gigantea. 21. Stems glabrate below or puberulent only in lines (22)
22(21). Stems glabrescent; leaf blades oblong-ovate; anthocarp 4-angulate, rugose ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21. M. pauci/lora. 22. Stems glabrate below; leaf blades mostly lanceolate; angles of fruit strongly tuberculate or composed of distinct tubercles ( 23) 
23(22). Branches of the inflorescence alternate, forming a cyme; perianth rose; leaf blades thin, tapering at both ends, more or less pubescent .......•....••.•.•. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • 22. M. pseudaggregata. 23. Branches of the inflorescence opposite or alternate, forming a panicle; perianth white
�� �:�

;. ���f. �����s. ��-�� �i.c�: ����� .t�-�����t�-�;.bk?�fh�:�ed • • • • • • • • · · 
24( 11 ). Anthocarp with 4 conspicuous thick winglike tuberculose ridges forming angles; stems slender, erect, with 1 to 6 nodes produced below ground ..•••........... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24. M. collina. 24. Anthocarp prominently 5-angulate, the angles smooth or tuberculate; stems usua11ystout, erect or decumbent and sparsely branched; involucres much-accrescent in fruit, the lobes equal or nearly so ( 25) 
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25 ( 24). Involucres at anthesis usually glabrous except at the base ( there short-pilose 
or puberulent), the lobes glabrous or nearly so ( 26) 

25. Involucres at anthesis densely viscid-pilose outside, in fruit usually less than 15 mm.
broad (27) 

26( 25). Lobes of involucres 15-20 mm. broad in fruit; larger leaf blades 5-12 cm. long, 
2.5-10 cm. wide; stems 3-10 dm. tall, 2-6 mm. thick near the base, normally erect 
with 8 or 9 intern odes ( the intemodes 6-20 cm. long), branches few •.......... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25. M. nyctaginea. 

26. Lobes of involucres to 10 mm. long in fruit; larger leaf blades 2-5 cm. long, 1-3
cm. wide, obtuse; stems 8-12 dm. tall, erect at first, becoming freely branched and
half-decumbent, with 8 to 14 internodes; internodes 2-9 cm. long on erect
plants, to 23 cm. long on half-decumbent plants ... 26. M. dumetorum.

27 ( 25}. Sterns densely puberulent, pilose or pilose below over the whole surface with 
stiff hairs; leaf blades usuall

f. 
twice as long as broad, ovate or ovate-oblong and

obtuse at the base; plant tal , erect, simple or sparsely branched below ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27. �1. coahuilensis. 

27. Stems glabrous below and puberulent in lines, very rarely pilose with weak soft
viscid hairs ( 28) 

28(27). Blades of the upper leaves about as broad as long, rounded or very obtuse at 
the apex; involucres 10-14 mm. long in fruit ...... 28. M. Gmyana. 

28. Blades of upper leaves usually twice as long as broad or longer, lance-oblong to 
linear, commonly long-acuminate to attenuate at the apex; involucres rarely over 
8 mm. long in fruit ........................... 29. M. oblongifolia. 

I. Mirabilis oxybaphoides (Gray) Gray. SPREADING FOUR-o'CLocK. Perennial herb
from a thick fleshy root; stems usually 3-6 dm. tall, ascending or decumbent, much
branched, usually forming clumps, viscid-pubescent to glabrate, the branches swollen 
at the nodes; leaves opposite, with slender or stout petioles 1-4 cm. long; blades 1.5-7 cm. 
long, 1.5-6 cm. wide, deltoid or ovate, often broadly so, usually cordate at the base or 
sometimes truncate, acute at the apex, entire or undulate, viscid-pubescent to glabrate; 
inflorescence cymose or axillary; involucres 5-6 mm. long in anthesis, subrotate, deeply 
5-cleft; perianth 7-9 mm. long, white to pink or purple, sparsely hairy or glabrate; antho
carp 2.5-3 mm. long, smooth or obscurely ridged transversely or black-spotted. Dry hill
sides and vatleys in the Trans-Pecos; from s. Colo. w. to Ut. and Nev., s. to Tex., Ariz.
and Mex.

2. Mirabilis multiflora (Torr.) Gray. COLORADO FOun-o'CLoCK. Perennial herb from
a long pithy root 3-6 dm. long; stems erect to spreading or decumbent, 3-6 dm. long, form
ing clumps to 1 m. in diameter, usually stout, densely leafy, glaucous, pubescent, often 
viscid to glabrate, the branches ascending; leaves opposite, with slender or stout petioles 
about hall as long as the blades or shorter; blades 3-7.5 cm. long, 15-75 mm. broad, 
broaclly ovate to reniform-orbicular or ovate-oblong, cordate or rounded at the base, acute 
to rounded and apiculate at the apex, thick and succulent, glabrous to pubescent, often 
glandular; peduncles slender or stout, 0.5-6 cm. long, solitary in axils and cymose at the 
ends of branches, the leaves of the inflorescence reduced; involucres 15-35 mm. long, 
campanulate, usually 6- to 8-flowcred, glabrous to glandular-puberulent or short-villous 
and viscid, green or tinged red; involucral lobes 5, equaling or shorter than the tube, 
ovate-orbicular to triangular, rounded and apiculate to very acute; perianth 2-6 cm. 
long, trumpet-shaped, rose-colored to violet or purplish-red, shallowly 5-lobed, glabrous 
or glandular-puberulent outside, the tube 4-7 mm. thick, expanding into a shallowly 
5-lobed limb 2-3 cm. broad; stamens 5, equaling the perianth or slightly exserted; antho
carp 6-10 mm. long, oval, obtuse at each end, smooth or slightly furrowed at the base,
dark-brown to nearly black, glabrous. Quamoclidion multiflorum Torr. Dry slopes and
plains, gypseous soils, on granite, rocky and sandy soils, limestone areas in w. Tex., spring
to fa11; from Colo. and s. Ut., s. to Tex., Ariz., N.M. and Mex.

3. Mirabilis Lindheimeri ( Standl.) Shinners. Perennial herb or shmb, with a long
tumiplike woody tuberous root; stems rather slender, glabrous, usually several, becoming 
bushy-branched, 5-20 dm. tall; leaves opposite, with slender glabrous petioles half as 
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long as the blades or longer; blades broadly deltoid-ovate to ovate, thin, short-acuminate 
or acute, truncate to rounded or narrowed at the base, slightly decurrent upon the petioles; 
involucres in clusters of about 3 or sometimes solitary, mostly pediceled; perianth lavender
rose, 3-5 cm. long, remaining open overnight and into the next morning, the limb 25 mm. 
wide, with prominent rounded lobes, the tube almost or quite glabrous; involucral lobes 
lanceolate to lanceolate-ovate, 2-3 wide at anthesis, to 5.5 mm. in fruit, minutely puberu
lent, not usually ciliolate; stamens about as long as the perianth; anthocarp 8-9 mm. 
long, ovoid, with 5 inconspicuous broad ribs, not angled, smooth, not tuberculate, pu
bescent with rather sparse weak hairs. M. Jalapa subsp. Lindheimeri Stancll. Mostly on 
Edwards Plateau, extending n.e. on the Austin Chalk to Dallas; endemic. 

4. Mirabilis Jalapa L. CoMMoN FOUR-o'cLOCIC. Perennial herb, with large tuberous
woody or fleshy roots; foliage deep-green, glabrous to slightly pubescent or rarely short
villous, often viscid but not glandular; stems erect, 4-10 dm. tall, much-branched, the 
branches erect or ascending, slender or stout; leaves opposite, with slender petioles about 
one half as long as the blades ( 0.3-5 cm. Jong), the uppermost blades nearly sessile; 
blades ovate to ovate-deltoid, 4-14 cm. long, 2-8.5 cm. broad, acuminate, sparingly ciliate, 
entire, truncate or cordate at the base, bright-green, glabrous or rarely pubescent; 
peduncles 1-2 mm. long, cymosely glomerate at the ends of the branches; inflorescence 
with numerous reduced leaves; involucres campanulate, 7-15 mm. long, pubescent to 
glabrous or short-villous, I-flowered; involucral lobes linear-lanceolate to ovate-lanceolate 
and twice as lon.e; as the tube, acute, usually ciliolate, bristle-tipped; perinnth trumpet
shaped, 4-6 cm. long, deep-red to purple or white ( to many other colors in cult. forms 
and variegated), more or less blotched, the edge notched, glabrous or sparsely villous 
outside, the tube 2.5 mm. thick, gradually dilated upward, the limb 2-3.5 cm. broad and 
shallowly 5-lobed, the lobes broadly rounded; stamens 5, equaling the perianth or slightly 
exserted; anthocarp ovoid to obovoid or oval, dark-brown to black, 8-10 mm. long, 5-
angled, wrinkled-tuberculate, verrucose or rugose, glabrous or puberulent. On plains 
and prairies, often spread from cult. in w. Tex., spring and summer, until frost; from 
Tex. through Mex. to C.A. and S.A.; widely cult. as an ornamental and escaping. 

5. Mirabilis longiflora L. SWEET FOtm-o'cLOCK. Perennial herb; stems erect, 5-15 dm.
tall, much-branched, the branches erect or ascending, densely viscid-pubemlent or short
villous, the internodes usually longer than the leaves; leaves opposite, with slender petioles 
less than 1 cm. long in the lowest leaves, the upper leaves sessile or sub�essile; blades 
cordate-ovate to narrowly deltoid-ovate or lance-ovate, 6-11.5 cm. long, 3-7 cm. wide, 
cordate at  the base, acute to long-attenuate at the apex, thin, bright-green, densely viscid
puberulent or rarely glabrate; inflorescence of numerous dense axillary or terminal leafy 
glomerules, these sometimes subtended by long linear bractlike leaves; involucres on 
peduncles to 3 mm. long, campanulate, 1-1.5 cm. long, densely glandular-villous with 
short hairs; involucral lobes slightly unequal, equal to or longer than the tube, triangular 
to narrowly triangular-lanceolate, very acute to long-attenuate; flowers nocturnal; perianth 
white to pink or magenta to purplish-red, 7-17 cm. long, densely viscid-villous outside, 
the very slender tube about 2 mm. in diameter, abruptly expanded into a shallowly 5-
lobed limb 2-3 cm. broad; stamens 5, exserted 2-5 cm. or less; anthocarp oblong to 
ellipsoid, 8 mm. long, 5 mm. broad, constricted at both ends, obtusely 5-angled, tubercu
late, densely puberulent between the tubercles. M. Wrightiana Gray. In Trans-Pecos Tex. 
and s. Ariz. to Mex. 

6. Mirabilis glabrifolia (Ort.) I. M. Johnst. FLAT-TOP FOUR-O'CLOCK. Perennial herb:
stems few or solitary, erect or ascending, slender, commonly supported by bushes, 3-10 
dm. tall, sparsely branched below, glaucous, glabrous or puberulent, the elongate inter
nodes puberulent or short-villous; leaves usually below the middle of the plant and fre
quently crowded at the base, with slender petioles 0.5-6 cm. long and glabrous; blades 
ovate to oblong, truncate, rounded or cordate at tl1e base, 2-8 cm. long, 1-3.5 cm. broad, 
obtuse or acute at the apex, entire or subsinuate, thick and succulent, green on the upper 
surface, often glaucous beneath, glabrous or obscurely puberulent; inflorescence cymose
paniculate, much-branched, the branches slender, viscid-pilose with short fulvous hairs; 
bracts few and very small; involucres usually numerous, slender-pedunculate, viscid-pilose, 
about 4 mm. long at anthesis, 6-10 mm. long in fruit, the short lobes rounded--oval; 
Bowers usually solitary in the involucres, rarely 2 or 3; perianth sparsely pilose, 6-10 mm. 
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long, the limb 10-12 mm. broad; stamens 3, exserted; anthocarp broadly obovoid, 3.5 mm. 
Jong, dark-grayish, glabrous, densely covered with short rounded tubercles; seed oval
obovoid, 2.5 mm. long, pale-brown. M. corymbosa Cav. From s.w. Tex. to s. Mex. 

7. Mirabilis rotata ( Standl.) I. M. Johnst. Perennial herb from a taproot; stems few,
subsimple, sparingly branched, the branching mostly dichotomous, pubeiulent throughout 
but not viscid, almost glabrous below; leaves opposite, with very short petioles or the 
uppermost leaves sessile; blades ovate, obtuse, cordate at the base, glabrous or the 
uppermost ones more or less puberulent; inflorescence corymbose to subcymose, the 
branches slender and covered with reduced bractlike leaves; involucres on slender pedicels 
7 mm. long or less, when mature circular in outline or scarcely lobed, sparingly soft
puberulent, about 25 mm. in diameter, ciliolate; perianth purple; anthocarp 4 mm. long, 
much-narrowed below, obtuse above, 5-ribbed, prominently transversely ridged or tu
berculate, glabrous or minutely puberulent. Dry arroyos, gypsum plains, dry open hillsides 
in Trans-Pecos Tex.; also Mex. 

8. Mirabilis glabra ( Wats.) Standl. SMOOTH FOUR-O'CLOCK. Perennial herb; stems few
or solitary, erect, 8-15 dm. taU, usually simple up to the inflorescence or with a few 
sterile branches below, stout, glaucous, glabrous; leaves distant or crowded below, sessile; 
blades linear, 5-12 cm. long, 2-7 mm. broad, long-attenuate at the base, gradually nar
rowed to the obtuse or acute apex, entire, thick and succulent, glaucous beneath, glabrous; 
inflorescence a loose terminal panicle 1-4 dm. long, much-branched, the branches very 
slender, opposite, glabrous or sparsely short-pilose with viscid hairs; involucres slender
pedunculate, 3.5 mm. long at anthesis, to 12-15 mm. broad in age, viscid-pilose or glabrous 
and ciliate, shallowly lobed, the lobes ovate-orbicular and rounded at the apex; flowers 
usually solitary, sometimes 2 in the involucre, mostly cleistogamous; perianth about 7 mm. 
long, white or pale-pink, glabrous; stamens 5, short-exserted; anthocarp obovoid, about 
5 mm. long, olivaceous, glabrous, the angles acute, narrow, smooth, the sides obtusely 
short tuberculate or rugose; seed broadly obovoid, 3 mm. long, pale-brown. In dry soils 
in Trans-Pecos Tex.; from Kan. to Ut., s. to Tex. and Mex. 

9. Mirabilis exaltata ( Standl. ) Standl. Perennial herb, from a stout woody root; stems
erect, few or solitary, to 1.5 m. tall, nearly simple or sparsely branched below the inflor
e�cence, glabrous throughout, glaucous below, stout, the branches slender, the intemodes 
elongate; leaves opposite; blades narrowly lanceolate, to 7 cm. long and 18 mm. broad, 
acutish, attenuate at the base to a very short thick petiole or sessile, more or less wavy
margined, glabrous; inflorescence very openly paniculate, the branches slender and op
posite; involucres on pedicels about 1 cm. long, mostly glabrous or with a very few 
minute hairs, 15 mm. in diameter, 3-4 mm. long at anthesis, 10-12 mm. long in fruit, 
their lobes broadly ovate and rounded, g1abrous or with a few minute hairs when young; 
flowers usually 3 in each involucre; anthocarp obovoid, 4.5 mm. long, obtuse or acutish 
above, narrowed below, brownish, glabrous, prominently 5-angled, the angles acute, 
narrow, smooth, the sides transverse-rugulose; seed obovoid, pale-yellow-brown. Restricted 
endemic centering on the Permian Red Beds area, extending from the Red River to Ward 
and Comanche cos.; also Okla. 

10. Mirabilis Carletonii (StandJ.) Standl. Perennial herb; stems 6-12 dm. tall, few or soli
tary, simple or sparsely branched above, densely viscid-pubescent throughout; leaves sessile 
or subsessile, the petioles not over 4 mm. long; blades 4-8 cm. long, 3 cm. wide or less, 
deltoid-ovate to broadly ovate or ovate-oblong, sometimes lanceolate, cuneate, subcordate 
to rounded at the base, obtuse or acute at the apex, thick, short-pilose to puberulent on 
both surfaces or sometimes glabrate, the margins entire or sometimes wavy; inflorescence 
paniculate, with subopposite branches and small bracts; involucres 5-6 mm. long at 
nnthesis, enlar�g and reticulate in fruit, viscid-pilose, ciliolate, on pedicels about 1 cm. 
long, these subtended by inconspicuous bracts; flowers usually 3 in each involucre; 
perianth pink and pubescent; stamens usually 3, exserted; anthocarp obovoid, 5 mm. long, 
p;labrous or rarely pubescent, brown, 5-angled, the angles narrow, acute and smooth, the 
sides rugulose or obscurely tuberculate, conspicuously raphidulous; seed broadly obovoid, 
3-3.5 mm. long, pale-brown. Permian Red Beds area or Rolling Red Plains in s.w. Okla.
and adj. Tex.; also Kan. and Colo.

11. Mirabilis coccinen (Torr.) B. & H. SCARLET FOUR•o'cLocx. Perennial herb from
an elongate woody root; stems solitary or numerous, erect or ascending, variously 
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branched, the branches very slender, glaucous, the intemodes short or elongate; leaves 
opposite, sessile, few to numerous; blades 61.iform or linear, 2-12 cm. long, 1-4 mm. wide, 
long-attenuate at both ends, thick and succulent, glaucous at least beneath, glabrous; 
involucres slender-pedunculate, axillary and solitary in young plants and mostly with 
cleistogamous flowers, in mature plants arranged in loose paniculate cymes, these with 
slender opposite sparsely short-pilose branches, at anthesis 4-5 mm. long, short-pilose or 
puberulent, deeply lobed, the oval-ovate lobes acute and slightly accrescent in age; 
flowers 1 to 3 in each involucre; perianth 15-20 mm. long, scarlet to deep-purplish-red, 
the tube 3-4 mm. in diameter, gradually widening upward, the limb 11-15 mm. broad, 
deeply 5-lobed, the lobes retuse; stamens 5, exserted; anthocarp obovoid, 5 mm. long, 
olivaceous, finely hirtellous, 5-lobed, the angles broad, smooth or tuberculate, the sulci 
coarsely transversely-rugose; seed broadly obovoid, 2.5 mm. long, yellowish-brown. Dry 
hillsides in w. Tex., s.w. N.M., s.e. Ariz. and n. Mex. 

12. Mirabilis gausapoides { Stancll.) Stancll. Perennial herb; stems solitary or few, erect
or decumbent, stout, 3-8 dm. long, sparsely branched, glaucous, densely hirsute at the 
base, viscid-puberulent or short-pilose above; leaves opposite, distant or crowded, sessile; 
blades linear to lance-linear, 3-10 cm. long, 1.5-5 mm. broad, attenuate to each end, 
entire, thick and succulent, glaucous beneath, densely short-pilose or hirsute, rarely 
glabrate; inflorescence terminal, cymose-paniculate, sparsely branched, the slender 
branches alternate, viscid-puberulent or densely villous; involucres few, slender-peduncu
late, solitary or clustered, at anthesis 3.5-5 mm. long, about 15 mm. broad in age, densely 
viscid-villous with fulvous hairs, the lobes broadly rounded; flowers usually 3 in each 
involucre; perianth pink, about 1 mm. long, sparsely short-pilose; stamens 5, exserted; 
anthocarp obovoid, 4.5-5 mm. long, short-hirtellous, olivaceous, the angles broad, smooth, 
the sides coarsely transverse-rugose. M. linearis var. subhispida Heimerl. In dry soils, 
N.M. and w. Tex. to Mex.

13. Mirabilis linearis { Pursh) Heimerl. Perennial herb from an elongate woody tap
root, erect to ascending or procumbent; stems 2-10 dm. tall, simple or branched below, 
usually glaucous, often very whitish, glabrous or puberulent below, viscid-puberulent or 
short-villous above; leaves few to many, often crowded, 3-10 cm. long, 1-5 mm. wide, 
linear to linear-lanceolate, attenuate and sessile or long-cuneate at the base to a short 
petiole, narrowed to an obtuse or acute apex, thick, gray-green, usually glaucous at 
least below, glabrous or viscid-puberulent, the margins entire or sparsely dentate; inflor
escence axillary or cymose-paniculate; involucres about 4 mm. long at anthesis, densely 
viscid-villous, usually with 3 flowers; perianth about 1 cm. long, sparsely pilose, purple
red to pink, the limb deeply lobed, the lobes retuse; anthocarp 4.5-5 mm. long, obovoid, 
brownish-olivaceous, 5-angled, densely pubescent to sparingly strigose, the sides coarsely 
transversely-mgose; seeds rounded-obovoid, 3 mm. long, pale-yellowish-brown. M. an
gustifolia (Nutt.) MacM., Oxybaphus linearis {Pursh) Robins. Dry ground, limestone, 
sandy plains, igneous soils, a Great Plains species, rather common in the Panhandle, 
extending s.e. and s. to Hunt, Jack, Nueces and Kleberg cos., spring-summer; from Minn. 
and S.D. to Mont., s. to Mo., Tex., Ariz. and Mex.; sometimes adv. eastw. 

14. Mirabilis diffusa {Heller) Reed. Perennial herb from a rootstock; stems much
branched, prostrate or procumbent, diffusely branched from the base, 2-3 elm. long, 
terete, glabrous and whitened below, the middle part marked with several lines of short 
curved hairs, the branches immediately below the inflorescence and the inflorescence 
itself covered with spreading glandular hairs; leaves sessile, thick and green; blades 
linear-lanceolate, slightly narrowed at the base, the lowest 5-6 cm. long, the upper ones 
half as long, all acute, the upper surface provided with a grayish margin, the midvein 
prominent; inflorescence cymose, densely viscid..:hairy; involucres densely viscid-hairy, 
6-10 mm. wide in fruit, the triangular-ovate to triangular-Ianceolate lobes acutish and 
2-3 mm. long; flowers 2 or 3 in an involucre, subsessile; perianth pale-rose to white, 6
mm. long, the lobes broadly obovate; stamens 3, exserted; style exserted, anthocarp incon
spicuously ribbed, pubescent. N.D., Kan. and Wyo., s. to Tex., N.M. and Ariz.; June-Aug.

15. Mirabilis aggregata {Ort.) Cav. Perennial herb; stems branched from the base,
terete, striate, hispid, the branches similar; leaves opposite, lanceolate, undulate, the 
margins hispidulous, obsoletely denticulate, shining above, glaucous, the petioles short; 
peduncles axillary, solitary, short, the flowers aggregated, perianth usually villous, cam-
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panulate, partly closing, 3-flowered, rarely 2- or 4-Howered; flowers sessile, 5-parted, the 
laciniae ovate and unequal, after anthesis growing upward and in the mature fruit ex
panded, white-reddish; stamens the length of the perianth; anthocarp borne on reflexed 
peduncles; nutlets 3, often 2 with the other abortive, large, villous, placed across from 
each other in the enlarged sinuses of the perianth, at first closing, later spreading open. 
Oxybaphus aggregatus sensu Cray, not Vahl. Mex. and Tex. 

A very confused name and species. True M. aggregata may be only Mexican. 
16. Mirabilis decumbens (Nutt.) Daniels. Perennial herb; stems decumbent or ascend

ing, 2-8 dm. tall, simple or tufted or sometimes branched above, sparingly pubescent ( at 
least when young), glabrous in age; leaves essentially sessile; blades oblong to linear
lanceolate or rarely oblong-lanceolate, 2-11 cm. long, thick, sometimes slightly acuminate 
but rather blunt, ciliate, narrow-cuneate at the base; involucres 2- to 5-Howered, termi
nating solitary axillary peduncles, 1.5-2 cm. wide, the lobes acute or rarely rounded; 
perianth sparingly pubescent, about 3 mm. broad; anthocarp narrowly obovoid, 5-6 mm. 
long, pubescent, with prominent ribs and tubercled faces. In dry sandy and gravelly soils, 
on plains and prairies, spring-summer; from Man. and N.D. to Mo. and Miss., w. to 
Colo., Wyo., Tex. and N.M. 

17. Mirabilis ciliata ( Standl.) Standl. FRINGED FOUR•o'cLOCK. Perennial herb, low,
from a slender woody root; stems few, 2-4 dm. tall, erect, abundantly dichotomously 
branched ( especially near the base), angled ( at least when dry), glaucous, glabrous 
below, with a few scattered weak hairs above, the lower inte�odes short, the upper ones 
elongate; leaves opposite, with stout petioles 7 mm. or less long, with a few scattered 
stout white hairs; blades linear-lanceolate to ovate-deltoid or deltoid-lanceolate, 5-18 mm. 
broad, blunt-pointed, rounded, cuneate or attenuate at the base, the margins entire or 
subundulate, succulent, coriaceous when dry, sparsely pilose with a few conspicuous long 
soft white hairs or glabrate, long-ciliate at least near the base; inflorescence of numerous 
small dense cymes or of axillary involucres in young plants, the branches slender, puberu
lent and pilose; involucres 3-ffowered, short-pedunculate, about 4 mm. long at anthesis 
and to 8 mm. in fruit, densely white-pilose, the short lobes broadly ovate or ovate-orbicu
lar and acute at least in age; perianth about 1 cm. long, very sparsely pilose or glabrous, 
the limb about 15 mm. broad; stamens 5, exserted; anthocarp broadly obovoid, 3.5-4 mm. 
long, dark-brown, sparsely and finely pilose, the angles broad, obscurely rugulose, the 
sides aim slightly rugulose; seeds globose-obovoid, 2 mm. long, pale-brown. M. ciliati
folia ( Weath.) Standl., Allionia ciliata Standl. Trans-Pecos Tex. and Mex. 

18. Mirabilis hirsuta (Pursh) MacM. Perennial herb; stems erect or decumbent, 2-10
dm. tall, solitary or few, simple or sparsely branched below the inflorescence, densely 
hirsute or long-pilose below and usually up to the inflorescence, sometimes merely puberu
lent but always hirsute near the nodes; leaves sessile or petioled to 5 mm. long; blades 
2-10 cm. long, variable in shape, mostly ovate-oblong, sometimes lanceolate to broadly
ovate, cuneate to subcordate at the base, narrowed to an obtuse or acute apex, rarely
rounded, densely hirsute to viscid-puberulent or glabrate; inflorescence both axillary and
cymose-paniculate; involucres 4-5 mm. long at anthesis, densely to sparsely viscid-pilose,
usually 3-Howered; perianth 8-10 mm. long, pink to purplish-red, sparsely pilose; stamens
3 to 5, long-exserted; anthocarp narrowly obovoid, 4-5 mm. long, dark-olivaceous, densely
pubescent to short-pilose, 5-angled, the angles broad, smoothish the sides rugose or
short-tuberculate; seed obovoid, 3 mm. long, brownish-stramineous. Dry often sandy
ground, dry fields and hillsides, w. and n.w. Tex., summer-fall; from Man. and Wisc.,
s. to Mo., La., Tex. and N.M.; rarely adv. eastw.

19. Mirabilis eutricha Shinners. Perennial herb, from a vertical soft-woody oblong
or fusiform root 5-12 mm. thick; stems erect, 25-50 cm. tall, hirsute throughout with 
jointed translucent brownish or yellowish hairs 1-1.5 mm. long and spreading nearly at 
right angles, simple or sparingly branched near the summit, the middle and lower inter
nodes 3-10 cm. long; leaves very short-petioled or sessile, the narrowly winged petioles 
to 4 mm. long; blades lanceolate or narrowly oblong-lanceolate, acute, spreading-hirsute 
on both sides with whitish hairs similar to those on the stem but slightly shorter and 
stiffer, the larger blades 4-7 cm. long and 6-10 mm. broad, the upper ones gradually 
reduced; branches of the inflorescence with small leafy bracts 3-5 mm. long and 1.2 mm. 
wide; involucres solitary and axillary or in a small terminal panicle; peduncles becoming 
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8-10 mm. long in fruit, spreading-hirsute with hairs like those of the stem; involucres
2-Bowered, moderately densely spreading-hirsute outside, 6-7 mm. long in Bower, to
13 mm. in fruit, the lobes ovate-triangular and subacute or apiculate; anthocarp obovoid,
5 mm. long, 3 mm. thick, covered with large yellow-green warty tubercles, the tubercles
sparsely white-hirsute. Sandy prairies, limestone gravel, on rocky slopes in n.-cen. Tex.
( Denton, Taylor and Wise cos.); endemic.

20. Mirabilis gigantea (Stand.I.) Shinners. Perennial herb from an elongate woody tap
root; stems erect, finely and densely appressed-puberulenl throughout, generally 6-9 dm. 
tall, simple below or freely branched above; leaves almost sessile or petioled to 1 cm. 
long; blades thick, the lower ones large, 10.5 cm. long and to 8 cm. wide, broadly ovate, 
obtuse, truncate at the base, the upper leaves oblong ( 85 mm. long and to 45 mm. wide), 
obtuse, broadly cuneate or rounded at the base, prominently veined; inflorescence panicu
late, rarely axillary, the branches opposite; involucres usually 3-flowered, about 7 mm. 
high and 10 mm. wide, on peduncles to 1 cm. long, the broadly ovate lobes obtuse and 
densely and finely puberulent; flowers about 1 cm. long; perianth rose-pink to light 
purple; stamens slightly exserted; anthocarp 5 mm. long, 5-ribbed, the ribs tuberculate 
with the spaces between them puberulent, acutish above, somewhat narrowed below. 
Allionia gigantea Standl., Oxybaphus giganteus (Stand}.) Weath. Endemic to n.-cen. 
Tex. from the Red River s. to McLennan Co. and from Dallas to Parker Co. 

21. Mirabilis pauciffora (Budd.) Standl. Perennial herb; stems erect, glabrous, 3-6
dm. tall, solitary and simple, rarely if ever branched, leafy to the summit; leaves opposite, 
the short petioles 1-1.6 cm. long; blades oblong-ovate, acute or subobtuse, 5-8 cm. long, 
2.5-5 cm. broad, glabrous; flowers axillary on short peduncles 6-12 mm. long; involucres 
1- to 2-flowered, the segments obovate and abruptly acute, pubescent; anthocarp oblong,
4-angulate, rugose. Roadsides, on granite outcrops and on white sandy soils on the
Edwards Plateau; also Okla.

22. Mirabilis pseudaggregata Heimerl. Perennial herb; stems 5-7 dm. tall, erect or
spreading, glabrate or scantily pubescent in the lower part, often opposite and panicu
lately branched, stout, grayish below, greenish above, striate, suffrutescent at the base, 
the middle intemodes 10-14 cm. long ( the basal ones much shorter), smooth at the nodes, 
the branches erect and oblique, small-leaved in the upper parts; leaves of a pair subequal, 
the lower ones often with petioles 8-12 mm. long, the others and the upper ones sessile 
or subsessile; blades subsymmetrical, linear-lanceolate, 5-11 cm. long, 12-28 mm. wide, 
those in the lowest parts broadest, cuneate near the base, long-narrow at the obtuse apex, 
the margin slightly indulate, firm, grayish, the primary vein prominent, the secondary 
veins faint, the bracts in the ultimate ramifications 3-5 mm. long, ovate, more acute and 
reduced; inflorescence paniculate, more or less divaricate, the branches opposite, the 
primary branches little to not divided, the ultimate divisions more contracted, densely 
flowered and more elongated, to 13 cm. long, lacking bracts; involucres on very short 
peduncles 2-4.5 mm. long, more or less deflexed, 2- or 3-flowered, broadly campanulate, 
9-10 mm. wide, 5-6 mm. long, 5-parted (rarely 4-parted), membranaceous; involucral
lobes about as long as wide ( 3-3.5 mm.), ovate-triangular, obtusish to acutish, sparsely
hirsute inside, densely so outside; flowers often chasmogamous but sometimes cleistog
amous, pink, to 1 cm. long, the part near the ovary broadly obovoid, 1.5 mm. long, 1 mm. 
wide, hirsute, indistinctly 5-costate, the upper part broadly campanulate, hirsute near the 
base; stamens 3, to 11 mm. long; anthocarp (very few present) 5 mm. long and 2 mm. 
wide, oblong, grayish-brown, more or less densely hirsute, truncate at the base, slightly 
constricted above the base, obtusely conical at the apex, costae entire, barely interrupted, 
moderately prominent. In Trans-Pecos Tex. and Mex. 

23. Mirabilis albida (Walt.) Heimerl. WHITE FOUR-o'cLoCK. Perennial herb with
glabrous foliage, except the viscid-pubescent inflorescence and upper parts of the stem; 
stems solitary or few, erect, 2-12 dm. tall, 4-angled below, enlarged at the nodes, whitish, 
smooth and often very short; leaves opposite, the stout petioles 5 mm. long or shorter 
to sessile; blades narrowly lanceolate to linear or ovate, 3-12 cm. long, 3-28 mm. broad, 
blunt or pointed at the apex, attenuate to the petiolelike base or nearly sessile, the margins 
entire or subsinuate, usually thick and succulent, bright-green on the upper surface, 
glaucous or whitened beneath, glabrous or slightly pilose; inflorescence of axillary in
volucres in young plants, cymose-paniculate in mature plants, much-branched, the 
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branches slender or stout, opposite or alternate, puberulent or short viscid-pilose, with 
numerous reduced bractlike leaves; involucres 1- to 3-flowered, slender-pedunculate, 
about 4 mm. long at anthesis, 8-14 mm. long in fruit, densely or sparsely viscid-pilose, the 
short lobes triangular to rounded; perianth pink, rose or whitish, 8-10 mm. long, sparsely 
pilose, the ovate lobes shorter than the tube; stamens 3 to 5, exserted; style exserted; 
anthocarp obovoid, 5 mm. long, dark-olivaceous, with tufts of silvery hairs, the angles 
broad and coarsely tuberculate or composed of distinct tubercles, the sides also tubercu
late; seed obovoid, 3.5 mm. long, pale yellowish-brown. Incl. var. lata Shinners and var. 
uni-flora Heimerl., Allionia bracteata Rydb. In dry soils, meadows, hillsides, May-Nov.; 
from S.C., Tenn., Ala. and Miss. to Kan., Mo. and Tex. 

24. Mirabilis collina Shinners. Perennial herb, from a vertical elongate fusiform soft
woody root to 12 mm. thick (located as much as 6 cm. below ground), producing one 
to several bent or branching below-ground stem bases of 1 to 6 nodes; above-ground 
stems erect, 25-85 cm. tall, finely and rather densely pubescent throughout with jointed 
translucent whitish rather viscid or glandular spreading hairs 0.5 mm. long, branching 
mainly in the middle part, the branches ascending, the middle and lower intemodes 
3.5-19 cm. long; leaves densely pubescent with hairs like those of the stem, the petioles 
( 3-12 mm. long) usually with some long hairs in addition; blades triangular-lanceolate or 
elongate-triangular, abruptly contracted to subcordate at the base and short-decurrent on 
the petioles, the larger ones 3-7.8 cm. long and 16-35 mm. wide, the upper and those 
in the inflorescence gradually reduced and shorter-petioled; earliest involucres solitary 
and axillary, later ones in at first congested terminal cymes, ultimately forming an open 
panicle; peduncles becoming 8-11 mm. long, densely pubescent with mixed long and 
short hairs spreading at right angles; later involucres 3-flowered, pubescent outside with 
short hairs like those of the stem, 6-8 mm. long in flower, as much as 12 mm. in fruit, 
the ovate lobes more or less acute; perianth showy, funnelform, about 8 mm. long, 
lavender-rose; anthocarp narrowly obovoid, 4.2 mm. long, 1.5 mm. thick, with 4 conspicu
ous thickly winglike tuberculose ridges forming the angles, the very slender body with 
small tubercles, the ridges and tubercles sparsely hirsute with whitish hairs. Sandy thickets 
and on hillsides in e. Tex.; endemic. 

25. Mirabilis nyctaginea ( Michx.) M acM. WILD FOUR-0
°

LC>C:tt. Perennial herb; stems 
several from a thick fleshy taproot, erect, 3-10 drn. tall, with broadly spreading forking 
branches, glabrous or somewhat hairy, ridged and often purplish; leaves opposite, petioled 
or the upper ones sessile, entire, glabrous or nearly so, ovate-lanceolate to cordate, 5-12 
cm. long; flowers perfect, small, 3 to 5 in an involucre; involucres borne on hairy
peduncles that are grouped in umbels in forked terminal clusters, 5-6 mm. long in
anthesis, 10-15 mm. long in fruit; involucral lobes 5, obtuse, persistent, short-pilose on the
margin, sometimes pilose at the base, becoming enlarged, veiny and colored in fruit;
perianth pink to purple or reddish, 5-lobed; stamens 3 to 5, exserted; anthocarp a hard
nutlet, 4-6 mm. long, cylindric-obovoid, pilose, rugose, or warty, 5-ribbed and angled,
grayish-brown; seed broadly obovoid, 3 mm. long, pale-brown. Allionia nyctaginea
Michx., Oxybaphus nyctagineus ( Michx.) Sweet. Weedy places, in dry soils, limestone
gravels, sandy Post Oak Belt and West Cross Timbers, spring-summer; from Mont. to
Wisc., s. to Tenn., Colo., Ala., Tex. and Mex.; adv. in Calif. and e. U.S.

26. Mirabilis dumetorum Shinners. Perennial herb from a vertical oblong or fusiform
pithy root to 14 mm. thick; stems erect or spreading and half-decumbent or leaning on 
other plants, 8-12 dm. long, glabrous, freely branched throughout in larger plants, 
the branches elongate to 35 cm. long, more or less pubescent with short incurved whitish 
hairs; stem internodes 2-9 cm. long on erect plants, to 23 cm. long on large sprawling 
or semidecumbent ones; leaves glabrous, with petioles 5-12 mm. long; blades broadly 
ovate or rhombic to ovate-lanceolate or elliptic, obtuse, the larger ones 2-5 cm. long 
and 1.3 cm. wide, gradually reduced upwards, those in the inflorescence ovate-lanceolate 
to suborbicular and acute; involucres at first solitary and axillary, in more fully developed 
plants mostly in an eventually diffuse panicle, 2-flowered, sparsely pubescent to glabrous 
outside except at the base, 3.5-4.5 mm. long in flower, as much ac; 7 mm. long in fruit; 
peduncles becoming 4-6 mm. long, pubescent with short upwardly incurved hairs; antho
carp obovoid, 4-angled, 3.5 mm. long, 2.3 mm. thick, densely covered with mixed coarse 
and small tubercles, these sparsely hirsute with whitish hairs. Ark. and Okla. to s.-cen. Tex. 
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21. Mirabilis coahuilensis ( Standl.) Stand.I. Perennial herb from a long woody taproot;
stems erect, stout, to 1 m. tall, pale below, darker above. pubescence soft and short below. 
becoming more dense above; leaves opposite, with conspicuous petioles 2 cm. long or 
less ( except those of the inflorescence); blades lanceolate, 5 cm. loi:ig, to 17 mm. broad, 
cuneate or rounded at the base, blunt-pointed, densely soft-pubescent on both surfaces, 
the margins irregular; inflorescence paniculate, the stout branches opposite, very densely 
viscid-puberulent throughout, the hairs rather long and spreading, those branches with 
reduced bractlike leaves 5 mm. long or less and ovate, densely viscid-pubescent; in
volucres 12 mm. wide or less and 8 mm. high, glandular-villous, on short glandular
villous often bracted peduncles; involucral lobes broadly ovate or orbicular, broadly 
obtuse, short; anthocarp 4 mm. long. obtuse above, slightly narrowed below, with 5 
smooth rather prominent ribs, the spaces between the ribs transversely rugulose and 
hirtellous. Trans-Pecos Tex. s. into Mex. 

28. Mirabilis Grayana ( Standl.) Stand!. Perennial herb; stems erect, 3-12 dm. tall,
simple or sparsely branched below the inflorescence, glaucescent, glabrous below or 
bifariously puberulent; leaves opposite, with slender or stout petioles 5-20 mm. long, the 
uppermost leaves often sessile; blades deltoid or rounded-deltoid, sometimes ovate, 25-
55 mm. long, 15-35 mm. wide, subcordate to truncate or rounded at the base, rounded 
to obtuse or rarely acute at the apex, entire or subundulate, subcoriaceous when dry, often 
glaucescent beneath, sparsely pilose or glabrous, often ciliolate; in.florescence cymose
paniculate, usually much-branched, the branches slender and mostly opposite, viscid
pilose, usually with numerous reduced bractlike leaves; involucres numerous, 3-flowered, 
slender-pedunculate, 4-5 mm. long at anthesis, 10-14 mm. long in fruit, densely viscid
pilose, the lobes rounded-ovate and commonly rounded at the apex or rarely acutish; 
perianth pink, about 1 cm. long, sparsely pilose; stamens usually 5, exserted; anthocarp 
broadly obovoid, 4 mm. long, finely pilose, dark-brown, the angles narrow, the sides finely 
and closely tuberculate; seed broadly obovoid, 2.5-3 mm. long, pale-brown. Oxybaphus 
Grayanus Stand.I. In w. Edwards Plateau and Trans-Pecos; endemic. 

29. Mirabilis oblongifolia (Gray) Hei!nerl. Perennial herb with a long slender woody
root; stems erect, 3-10 dm. tall, few or solitary, sometimes decumbent, simple or sparsely 
branched below the inflorescence, glabrous below or puberulent usually in lines, green 
or glaucescent below, pilose or short-pilose in the inflorescence, the intemodes usually 
elongate; leaves opposite, the petioles 1-5 cm. long, glabrous or puberulent; blades 3-10 
cm. long, 8-55 mm. wide, elongate-deltoid to deltoid-ovate or sometimes ovate-lanceolate,
truncate or subtruncate at the base, obtuse to acute or attenuate at the apex, glabrous
to sparsely viscid-puberulent, thin, bright-green, commonly ciliolate, the margins entire
to crisped or subundulate; inflorescence cymose-paniculate, sparsely to loosely branched,
the slender branches alternate, viscid-pilose with fulvous hairs, with a few bractlike
leaves; involucres few or numerous, short-pedunculate, 3-5 mm. long at anthesis, about
8 mm. long in fruit, densely viscid-pilose, the hairs often blackish and jointed, the oval
oblong lobes usually longer than the tube and rounded at the apex; perianth 10-12 mm.
long, purplish-red to white, sparingly pilose, the limb to 2 cm. broad; stamens 3 to 5,
long-exserted; anthocarp obovoid, 3-5 mm. long, minutely pilose, 5-angled, the angles
broad and usually tuberculate, the sides coarsely or finely tuberculate, brownish or
blackish-olivaceous; seed obovoid, 2.3 mm. long, brownish-tan. M. comata (Small)
Standl., M. longi-/lora var. Wrightiana (Gray) Kearn. & Peeb., Oxybaphus comatus
(Small) Weath., Allionia comata Small, A. melan.otric11a Standl., A. pratensis Standl.
Meadows and thickets in the mts., sheltered canyons and slopes in the Trans-Pecos; from
Tex. to Ariz. and s. Colo., s. into Mex.

6. AMMOCODON STANDL. MooNPOD 

A small American genus. 
1. Ammocodon chenopodioides (Gray) Standl. GoosEFOOT MOONPOD. Perennial herb,

from a fleshy fusiform rootstock; stems erect, 1.5-3 dm. tall, dichotomously much
branched, the branches rather stout, densely covered with short appressed inflated white 
hairs when young, glabrate in age; leaves opposite, with petioles 5-45 mm. long; blades 
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ovate-oval to ovate-oblong or rarely deltoid or suborbicular, fleshy-thickened, 1.5-5 cm. 
long, 6-40 mm. wide, rounded to subcordate at the base, broadly rounded to acute 
at the apex, often abruptly apiculate, Bat or crispate, paler beneath, pubescent like the 
stem when young, becoming glabrate, the veins usually conspicuous beneath, broad and 
white; inflorescence much-branched, with a few reduced leaves, the umbelJules few- or 
many-Bowered; flowers often cleistogamous, on slender pedicels 1-4 mm. long; perianth 
pink to lavender, campanulate, 4- 5 mm. long and just as broad or broader, sparsely pu
berulent outside, constricted above the ovary, shallowly 5-lobed, the lobes induplicate
plicate; stamens 2 or rarely 3; filaments filiform, short-connate at the base, free from the 
perianth; anthers didymous and exserted; ovary narrowly oblong, the style filiform and 
exserted, stigmas peltate and smooth; anthocarp 5 mm. long, compressed, the wings 
about 2 mm. broad, glabrate, the body sulcate between the wings, sparsely puberulent; 
seed oblong-cylindric, 2.5 mm. long, pale-brown, lustrous. Selinocarpus chenopodioides 
Gray. Dry rocky and sandy soils, on hills, often on limestone soils in the Trans-Pecos, 
May-Sept.; from Tex. to s.e. Mex. 

7. SELINOCARPUS GRAY MooNPo» 

Perennial herbs or low shrubs, erect or decumbent ; stems dichotomously much-branched, 
pubescent; leaves opposite, the pair unequal, petiolate; blades thick and succulent, entire 
or sinuate; flowers perfect, pseudoaxillary, sessile or short-pedicellate, often cleistogamous, 
each subtended by 2 or 3 very narrow bracts; perianth tubular-funnelform, the tube 
elongate or rarely short, not constricted above the ovary, rather abruptly expanded into 
a broad shallowly 5-Iobed limb, the lobes plicate; stamens 5 or 6; filaments filiform, 
adherent to the perianth tube; anthers didymous, usually exserted; ovary oblong, style 
filiform, stigma peltate, smooth; anthocarp compressed, broadly 3- to 5-winged, the 
hyaline wings not veined; seed with the testa adherent to the pericarp; embryo condupli
cate, the cotyledons enclosing the farinaceous endosperm, the radicle elongate and 
descending. 

About 8 species in southwestern United States and Mexico. 
1. Perianth 8-10 mm. long; leaf blades linear or linear-oblong, sessile or short-petiolate

•....•.....••.•..........•....•.....•..•.•... 1. S. angustifolius. 
1. Perianth 2 5-45 mm. long ( 2)
2( 1 ). Leaves sessile or on very short petioles, the blades narrowly ovate-oblong or

oblong-lanceolate ............................ .4. S. lanceolatus. 
2. Leaves long-petioled ( at least the lower ones), the blades ovate to orbicular ( 3)

3(2 ). Upper leaves much-reduced, bractlike; anthocarp 9-10 mm. long ........••.. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. S. parvifolius. 

3. Upper leaves not reduced; anthocarp 6-7 mm. long ... 3. S. diffusus.

I. Selinocarpus angustifolius Torr. Perennial herb; stems erect, 1-4 dm. ( to 1 m.) tall,
fruticose and much-branched at the base, rather sparsely slender-branched above, 
whitish, glandular-puberulent, with numerous short white appressed flat hairs, glabrate 
in age, the intemodes longer than the leaves; leaves opposite, with petioles to 2 mm. 
long; blades often sessile; oblong-linear or lance-linear, 8-18 mm. long, 1-3 mm. broad, 
acute to rounded and apiculate at the apex, thick and fleshy, puberulent, covered with 
numerous short white appressed hair when young; Bowers few, nocturnal, often cleis
togamous, on pedicels 2 mm. long or shorter, the bractlets minute and subulate; perianth 
orange or brownish to greenish, 8·10 mm. long, glandular-puberulent outside, the tube 3 
mm. long, the limb 7-8 mm. broad; stamens 5; anthocarp 5.5-7.5 mm. long, the 5 wings
2- 2.5 mm. wide, the costate body puberulent and truncate at both ends. In loose volcanic

soils, gravelly tablelands and rocky hillsides in the Trans-Pecos, Apr.-Nov.; also Mex.
2. Selinocarpus parvifolius (Torr.) Standl. Perennial herb, suffrutescent at the base,

much-branched; stems erect, 2-4 elm. tall, the branches stout, glandular-puberulent and 
bearing numerous short Bat white appressed hairs, glabrate in age, glaucous; leaves 
opposite, the stout petioles 3-6 mm. long; blades oval to ovate-oval, 1- 2.2 cm. long, 5-10 
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mm. broad, obtuse or acute at the base, obtuse or rounded at the apex, thick and fleshy,
crispate, puberulent; inflorescence repeatedly dichotomous, dense, bearing numerous
orbicular or ovate-orbicular petiolate bractlike leaves 2-3 mm. long; flowers numerous,
terminal, short-pedicellate, subtended by broadly ovate minute bracts; perianth 3-4 cm.
long, densely glandular-puberulent, tl1e tube very slender, the limb about 13 mm. broad,
greenish-yellow; anthocarp 9-10 mm. long, the 5 wings 3-4 mm. broad, the striate body
finely glandular-puberulent. In sandy, limestone or gypseous soils in the Trans-Pecos, Apr.
Sept.; endemic.

3. Selinocarpus diffusus Gray. SPREADING MOONPOD. Perennial shrub from stout woody
roots; stems erect or decumbent, 1-3 elm. tall or long, much-branched from the base and 
also above, branches rather slender, covered with short appressed inflated white hairs and 
very sparsely glandular-puberulent or hirtellous, very leafy; leaves opposite, with slender 
or stout petioles 3-25 mm. long; blades oval to ovate-oblong, 12-25 mm. long, 6-15 mm. 
broad, rounded to acute at the apex, thick and fleshy, flat or crispate, densely covered 
with short appressed inflated white hairs when young or glandular-puberulent and 
scabrous, sometimes glabrate in age; flowers often all cleistogamous, short-pedicellate, the 
linear-subulate bracts 3-6 mm. long; perianth 35-45 mm. long, densely glandular-hirtellous 
outside, the tube very slender, tl1e limb 15 mm. broad, pale-greenish-yellow; stamens 5, 
slightly exserted; anthocarp 6-7 mm. long, the 5 wings 2-3 mm. long, glabrate, the body 
subtruncate at both ends, puberulent; seed narrowly elliptic, 4.5 mm. long, light-brown. 
In dry sandy or gypseous soil in n.-cen. and w. Tex. to s. Ut. and Nev.; spring-summer. 

4. Selinocarpus lanceolatus Woot. GYP MOONPOD. Perennial herb; stems erect or de
cumbent from a woody base, 1.2-3 dm. long, much-branched, densely leafy, covered 
throughout with slender short appressed white inflated hairs or glabrate in age, the 
branches stout; leaves opposite, with stout petioles to 3 mm. long; blades mostly sessile, 
lance-oblong to lanceolate, the lowest rarely ovate-oblong or ovate-oval, 1.2-8 cm. long, 
3-11 mm. wide, cuneate or obtuse at the base, gradually narrowed to the acute or attenu
ate or rarely obtuse apex, very thick and succulent, flat; flowers numerous, subsessile, the
subulate bracts 3 mm. long or shorter; perianth 3-4 cm. long, the slender tube 1 mm. in
diameter, the limb about 1 cm. broad, pale-greenish-yellow to yellow or ivory-green;
stamens 5; anthocarp 6-7 mm. long, the wings 2-3 mm. broad, glabrate, the body finely
costate, truncate at both ends; seed narrowly oblong, 4 mm. long, pale-brown. In dry 

alkaline soils, on gypsum hillocks, edge of salt flats in Trans-Pecos Tex. and s. N.M.;
June-Sept.

8. ACLEISANTHES GRAY TRUMPETS 

Perennial pubescent herbs and low shrubs; stems forking; leaves opposite, thick, the 
blades unequal, entire, petioled; flowers axillary or terminal, each subtended by 1 to 3 
small narrow bracts; perianth white, with a very much-elongated slender tube constricted 
above the ovary, the spreading limb small and 5-lobed; stamens 2 to 5, unequal; filaments 
slender, united into a cup at the base; style .61iform, the stigmas peltate; anthocarp 
narrowly ellipsoidal, 5-angled or -ribbed, constricted below the apex; seed filling the 
pericarp to which the testa adheres, the endosperm mealy. 

About 10 species in southwestern United States and Mexico. 
1. Anthocarp deeply sulcate, the ribs ending above in conspicuous tubercles or glands (2)
1. Anthocarp not deeply sulcate, 5-angulate, without glands above ( 3)
2( 1 ). Glands of anthocarp on globose tubercles at the summit of the ribs; bracts less

than half as long as the anthocarp; leaf blades usually rounded at the apex ; 
stamens 2 . . . . . . . . ............................ I. A. W rightii. 

2. Glands of anthocarp in depressions below the tubercles at the summit of the ribs;
bracts equaling or exceeding tlie anthocarp; leaf blades mostly acute or abruptly 
acute; stamens 5 •............................. 2. A. acutifolia. 

3 ( 1). Leaves of a pair very unequal, the smaller one about one fourth as long as the 
larger; leaf blades oval ......................... 3. A. an.isophylla. 

3. Leaves of a pair subequal ( 4)
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4( 3). Anthocarp densely �ovcrccl with short flat white appressed hairs: le�f blades ovate 
or ovate-oblong; penanth 4-5 cm. long .....••..•.. 4. A. crassifolta.

4. Anthocarp glabrous or cinereo-puberulent with slender hairs; leaf blades chiefly
deltoid in outline ( 5 ) 

5(4). Perianth 90-170 mm. long; leaf blades mostly acuminate or long-acuminate at the 
apex .. . .......... ..... .................. .... 5. A. longiflora.

5. Perianth 35-55 mm. long; leaf blades mostly acute to rounded at the apex ...•..•
. . . . . . . . . • . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . 6. A. obtusa. 

I. Acleisanthes Wrightii (Gray) B. & H. Perennial herb from a fruticose caudex; stems
erect or ascending, 1-5 dm. long, much-branched from the base, the branches scabrous
pubescent; leaves opposite, a pair unequal; petioles 3-15 mm. long, half as long as the 
blades; blades oval to ovate or suborbicular to ovate-lanceolate, 1-5 cm. long, 4-20 mm. 
wide, slightly unequal and obtuse or acute at the base, obtuse and apiculate at the 
apex, thick and firm, often crispate, paler beneath, glandular-hirtellous or puberulent; 
flowers axillary, solitary, sessile, usually cleistogamous; bracts linear-subulate, hirtellous, 
one third as long as the fruit or shorter; perianth of the cleistogamous flowers 5 mm. long, 
densely glandular-hirtellous, with 2 stamens; anthocarp oblong, 6-7 mm. long, truncate 
at both ends, strongly 5-ribbed and deeply 5-sulcate, glandular-puberulent, the broad costae 
smooth with each ending above in a globose glanduliferous tubercle. On stony plains and 
prairies, in w. and s. Tex.; endemic. 

2. Acleisanthes acutifolia Standl. Perennial herb with a thick woody base; stems
ascending or procumbent, much-branched at the base, the branches stout, 1-4 dm. long, 
puberulent and sparsely glandular-hirtellous, glaucous; leaves opposite, a pair unequal, 
the petioles 3-8 mm. long, the uppermost leaves sessile; blades oblong-elliptic to oval, 
1.2-5 cm. long, 4-20 mm. wide, obtuse to acute at the base, obtuse or acute at the apex, 
usually crispate, thick and fleshy, glaucescent beneath; flowers axillary, sessile or short
pedicellate, usually solitary; bracts linear-subulate, equaling or slightly longer than the 
anthocarp; perianth 4-4.5 cm. long, glandular-puberulent or hirtellous outside, the 
slender tube 1.5 mm. in diameter, the limb 2-2.5 cm. broad; stamens 5, short-exserted; 
anthocarp oval-oblong, 6 m. long, rounded at the base, constricted and truncate at the 
apex, glandular-puberulent or glabrous, 5-sulcate, the broad costae flat and smooth with 
each bearing a gland in a depression below the apex. In s.w. Tex. and Mex. 

3. Acleisanthes anisophylla Gray. OBLIQUE-LEAF TRUMPETS. Perennial herb, prostrate
from a stout or slender fruticose root; stems much-branched from the base, the branches 
slender, cinereo-puberulent; leaves opposite, a pair unequal, the petioles of the larger 
leaves 3-10 mm. long; blades oval or oblong-oval to oval-rhombic, obtuse or rounded 
at the base, unequal and short-decurrent, rounded to obtuse at the apex and apiculate, 
thick and succulent, flat, minutely puberulent when young, becoming glabrate, the blades 
of the larger leaves 1-5 cm. long and 6-27 mm. broad; flowers axillary, solitary, sessile; 
bracts linear-subulate, less than half as long as the anthocarp; perianth 4-5 cm. long; 
anthocarp 5-angulate, costate, sparsely puberulent and soon glabrate. Prairies in w. 
Tex.; doubtless also adj. Mex. 

4. Acleisanthes crassifolia Gray. TEXAS TRUMPETS. Perennial herb, sparsely branched;
stems procurnbent, 2-5 dm. long, stout, scabrous-pubescent, with flat white appressed 
hairs, glabrate in age, the intemodes longer than the leaves; leaves opposite, a pair 
unequal; petioles half as long as the blades or shorter, stout, 3-10 mm. long; blades fiat, 
succulent, thick, ovate to oblong-ovate or deltoid-ovate, 1-3.5 cm. long, 2-20 mm. broad, 
acute or obtuse at the apex and abruptly apiculate, undulate, mostly rounded at the base, 
scabrous on both sides; bracts linear-lanceolate, long-attenuate, less than half as long 
as the anthocarp; flowers few, sessile; perianth white, 4-5 cm. long, slender, densely 
cinereo-puberulent; anthocarp oblong-oval, 6-7 mm. long, 4 mm. in diameter, obtusely 
4-angled, truncate at both ends, shallowly 5-sulcate, the ribs broad and flat, densely
scabrous-pubescent, with short fiat white appressed hairs. In dry soil, along and near the
Rio Grande in w. Tex., summer-fall; endemic.

5. Acleisanthes longiftora Gray. A.NcEL TRUMPETS. Perennial herb from long woody
rootstocks; stems more or less branched at the base, prostrate or sprawling over shrubs 
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to 1 m. tall, scabrous-puberulent or rarely short-hirtellous, glabrate below; leaves succulent, 
a pair unequal, with stout or slender petioles 3-8 mm. long; blades triangular-lanceolate 
to deltoid or lanceolate to linear-lanceolate, 15-45 mm. long, 3-3 5 mm. wide, broadly 
cuneate at the base and decurrent, acuminate or acute to long-attenuate at the apex, 
thick, glaucous, often crispate, the margins undulate or when dry apparently coarsely 
dentate, sparsely cinereo-puberulent when young, soon glabrate; flowers axillary, solitary, 
sessile or subsessile, fragrant, opening in the afternoon and through the night; bracts 
linear-subulate, haH as long as the anthocarp or shorter; perianth 9-17 cm. long, white 
tinged with purple, sparsely puberulent outside, the very slender tube 1.5-2 mm. in 
diameter, pinkish-green outside, white inside, the limb 1.5-2 cm. broad; stamens short
exserted; anthocarp narrowly oblong, 5-10 mm. long, with a constriction above the base, 
truncate at both ends, 5-angulate, puberulent or rarely short-hirtellous, often glabrate. 
In sandy soils, dry alkaline soils, in granite, calcareous areas, slopes, talus, roadsides in 
s. and w. Tex., spring-fall; w. to Riverside Co., Calif., s. to Mex.

6. Acleisanthes obtusa ( Choisy) Standl. Perennial herb or climbing vine, often reach
ing the tops of small trees, easily propagated from root divisions; sterns slender, glabrous 
or puberulent near the nodes, diffusely branched, the branches prostrate or spreading, 
1-4 dm. long or vinelike; leaves opposite, a pair unequal, with petioles 5-20 mm. long,
often as long as the blades; blades deltoid-ovate, to 60 mm. long, 1 5-45 mm. broad, trun
cate or subcordate at the base, subtruncate to broadly rounded or acute a t  the apex,
rather thin, bright-green, sparsely cinereo-puberulent when young, becoming glabrate;
flowers fragrant, opening in the afternoon, in large clusters, axillary or in short-peduncu
late 3-flowered cymes; bracts linear-subulate, usually equaling the anthocarp; perianth
white to pink, tinged with purple, 3 5-45 mm. long, sparsely cinereo-puberulent outside,
the limb 2 cm. broad; stamens slightly exserted; anthocarp narrowly oblong, 5-6 mm.
long, truncate at both ends, obtusely 5-angulate, cinereo-puberulent or short-villous.
A. Berlandieri Gray, A. Greggii Standl. In dry soils in s.w. Tex. and Mex.; summer-fall.

9. CYPHOMERIS STANDL.

Perennial herbs, suffrutescent at the base; stems erect or ascending, more or less 
pubescent, much-branched, the upper intemodes each with a glutinous area along the 
middle; leaves opposite, the pairs unequal, petiolate; blades broad or narrow, succulent, 
entire or sinuate; flowers perfect, in elongate spikelike terminal and axillary racemes, 
pedicellate, each pedicel subtended by a narrow caducous bract; perianth broadly 
tubular-funneHorm, deep bright-red, the very short tube slightly curved and constricted 
above the ovary, the limb somewhat oblique, shallowly 5-lobed, induplicate-plicate; 
stamens 5; filaments capillary, exserted, unequal, connate at the base; anthers didymous; 
ovary fusiform, asymmetrical, the filiform style exserted, the stigma capitate; anthocarp 
clavate, stipitate, gibbous, pendent or refracted, finely striate vertically, glabrous; seed 
with a thin testa adherent to the pericarp; embryo uncinate, the cotyledons broad, en
closing the farinaceous endosperm, the radicle elongate, descending. 

A small genus in southwestern United States and Mexico. 
1. Anthocarp 10-12 mm. long; leaf blades glabrous or sparsely p�berulent when young,

the uppermost usually linear or nearly so ......... 1. C. gypsophiloides. 
1. Anthocarp about 7 mm. long; leaf blades permanently and densely puberulent, the

uppermost ones as broad as the lower .... ... ..... 2. C. crassifolia. 

1. Cyphomeris gypsophiloides ( Mart. & Gal.) Standl. RED CYPHOMERJS. Perennial herb,
suffruticose at the base; stems erect or ascending, much-branched, the branches slender, 
glaucous, rarely puberulent below; leaves opposite, the slender petioles 5-2 5 mm. long; 
blades narrowly deltoid or lanceolate to ovate-deltoid, the upper ones usually linear, 2.5-7 
cm. long, 3-30 mm. broad, subcordate to acute at the base, gradually narrowed to an
acute or obtuse apex, entire or rarely slightly sinuate, green above, glaucescent beneath,
glabrous or sparsely puberulent when young; flowers in slender racemes 5-16 cm. long,
the flowers remote, on pedicels 1 mm. long; bracts lanceolate or linear, 4-7 mm. long,
glabrous; perianth red, 7-9 mm. long, 3 mm. broad, glabrous; stamens long-exserted;
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anthocarp 10-12 mm. long, slender-stipitate, 2-2. 5 mm. thick; seed obovoid, about 4 mm. 
long, rounded at the apex, acuminate at the base, brown. Dry rocky slopes and plains in 
the Trans-Pecos, summer-fall; also s. N.M., s. to Mex.· 

2. Cyphomeris crassifolia ( Standl.) Standl. S1NUATE-LOBED CYPHOMERIS. Perennial
herb, suffruticose below, much-branched; stems 6-10 dm. tall, erect, the branches slender, 
pale-green, finely and sparsely puberulent, the branches of the inflorescence glabrous; 
leaves opposite, the petioles 5-2 5 mm. long; blades rhombic to broadly oblong or rhombic
ovate, 1.5-3 cm. long, 1-2 cm. broad, truncate to rounded or broadly cuneate at the base, 
obtuse at the apex, coarsely sinuate-lobate, green above, paler beneath, densely and 
finely puberulent; flowers in racemes 5-10 cm. long, on pedicels 1 mm. long; bracts lance
linear, 4- 5 mm. long, green, glabrous; perianth pink, 6-7 mm. long, glabrous, the tube 
very short, the limb 7 mm. broad; stamens 5, long-exserted; anthocarp 7 mm. long, short
stipitate, 2 mm. thick in the widest part. In s. Tex. and Mex. 

10. COMMICARPUS STANDL. WARTCLUB 

About 16 species, mainly tropical and subtropical in both hemispheres. 

1. Commicarpus scandens ( L.) Standl. CLIMBING w ARTCLUB, PEGA-POLLA. Perennial
herb; stems decumbent or clambering over vegetation, elongated or often vinelike, 
glabrous or obscurely puberulent about the nodes, pale, slender, much-branched, to 
3 m. long; leaves opposite, the slender petioles 1-2.5 cm. long; blades ovate to broadly 
cordate-ovate or rhombic-orbicular, rather thin and fleshy, bright-green, paler beneath, 
1.5-6 cm. long, 1-4. 5 cm. broad, acute to acuminate or obtuse at the apex, cordate or 
truncate at the base; Bowers umbr.Ilate on slender peduncles 2-4. 5 cm. long, the slender 
pedicels 5-10 mm. long, glabrous; bracts lanceolate or oblong, 2-3 mm. long, green, 
ciliolate, caducous; perianth greenish-yellow, short-funnelform, 3-4 mm. long and broad, 
glabrous or obscurely puberulent; stamens 2 or rarely 3, exserted; 61aments slender, un
equal, connate at the base; anthers didymous; ovary oblique, stipitate, attenuate to a 
slender style, the sti�a peltate; anthocarp 7-10 mm. long, 2 mm. in diameter, narrowly 
clavate-cylindric, glabrous, bearing a few or numerous glands irregularly scattered along 
the costae; seeds with the thin testa adherent to the pericarp. Thickets, hillsides, canyons 
and arroyos from coastal Tex. and the Rio Grande Valley and Plains to the Trans-Pecos, 
throughout the year; from Tex. to s.e. Ariz. and Baja Calif., s. to Cuat., W.I., Bah. I., Col 
and Venez. to Peru. 

11. ANULOCAULIS STANDL. fuNGSTEM 

Perennial or biennial gypsophilous herbs from long thick taproot; stems erect, branched, 
more or less pubescent, the intemodes usually with a viscid ring; leaves opposite, petiolate, 
few, borne near the base of the stem; blades broad, coriaceous, glandular-dentate or 
denticulate; flowers perfect, bracteate, umbellate or in axillary glomerules or racemose, 
the inflorescence much-branched, the small bracts scarious or coriaceous; perianth funnel
form, the elongate tube constricted above the ovary, the limb campanulate and 5�1obed; 
stamens 3 or 4, exserted, the unequal filaments filiform and connate at the base; anthers 
didymous; styles flliform, the stigma peltate; anthocarp coriaceous, turbinate or biturbi
nate, IO-striate, glabrous; seed with the thin testa adherent to the pericarp; embryo 
uncinate, the broad cotyledons enclosing the copious endosperm, the radicle elongate, 
descending. 

About 5 species in southwestern United States and Mexico. 

1. Limb of perianth as well as the lobes reflexed; anthocarp turbinate ..............• 
. . • . . . • . . • . . • . . • • • . . . . . • • . . . . • • • . • . . . . . . • • . • • 4. A. re-/1,exw. 

1. Limb of perianth funneHorm, the lobes ascending ( 2)

2(1). Perianth villous, 8-10 mm. long; leaf blades long-villous beneath, at least when
young; flowers mostly in sessile axillary clusters; biennial, no woody caudex ..... 
• . • . . . . . . . . . . . • . . . . . • . . . . • • . . . . . . . • . . . . . . . . . • 1. A. eriosolenus. 

2. Perianth usually glabrous, 2 5-3 5 mm. long; leaf blades glabrous or nearly so; peren
nials from a woody caudex ( 3) 
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3(2). Perianth 3-3.5 cm. long, greenish-white suffused with pink toward the limb; 

anthocarp turbinate ........................... 2. A. gypsogenus.
3. Perianth 2.5-3 cm. long, yeliow-green; anthocarp biturbinate { 4)

4(3). Perianth glabrous ............................. 3. A. leiosolenus.
4. Perianth villous ....•............................ 3. A. leiosolenus var. 

laslanthus. 

1. Anulocnulis eriosolenus (Gray) Standl. Bm BEND RINCSTEM. Biennial ( or perennial)
herb, never forming a gnarled or woody caudex, the stems and leaves usually Bushed 
with pink or rose; stems erect, 2-10 dm. tall, sparsely branched below, the branches very 
stout, glabrous, with conspicuous glutinous bands at the middle of the stem intemodes; 
leaves opposite, the stout petioles 1-4 cm. long; blades orbicular-oval to ovate-oval, 2.2-10 
cm. long, 2-7 cm. wide, cordate or subcordate at the base, rounded at the apex, coriaceous,
glandular-denticulate, sparsely scabrous above with stout conic hairs having dark glandu
lar bases, similarly pubescent beneath with longer hairs, glabrate in age; inflorescence
paniculately much-branched, the slender branches naked; Bowers in axillary and tenninal
few-Bowered clusters, on slender pedicels 2-4 mm. long; bracts ovate-oblong to lance
oblong, 2-3 mm. long, acuminate, scarious, glabrous, usually ciliolate; perianth pink,
sometimes white, 1 cm. long, the slender tube long-villous, very abruptly expanded into
a nearly rotate limb 1 cm. broad; stamens 5, short-exserted; anthocarp turbinate, 5 mm.
long, the summit broadly obtuse or retuse. Boerluzavia eriosolena Gray. Bluffs, gypso
phifous soils, in Trans-Pecos Tex. and Mex., throughout the year.

2. Anulocaulis gypsogenus Waterfall. GYP RINGSTEM. Perennial herb from a woody
root; stems erect, 8-12 dm. tall, glabrous, usually with an irregular glutinous band on 
each of the internodes; leaves opposite, mostly free from the crowded lower nodes, thus 
appearing basal; blades ovate-cordate to reniform-cordate, 7-19 cm. long, 6-23 cm. wide, 
coriaceous, pallid, glabrous; inflorescence in panicles about two thirds the height of the 
plant, closely several-flowered; Baral bracts ovate to ovate-lanceolate, acuminate at the 
tips; perianth large, 3-3.5 cm. long, greenish-white suffused with pink toward the limb, 
tlie lower part tubular, the upper one third funnelform, 5-lobed, the lobes 4 mm. long, 
each lobe deeply bi6d, with a prominent midvein extending through the tube to the 
triangular sinus; stamens 3, unequal, exserted, 4-6.5 cm. long, the bases of the filaments 
unequally united into a short hypogynous tube about as long as the ovary; style 6liform, 
extending about 1 cm. beyond the stamens, the stigma minutely capitate; anthocarp 
turbinate, 5-7 mm. long, 4- 5 mm. wide, surrounded just below the middle with a reflexed 
wing about 1 mm. wide, the lower part of the fruit narrowly conical, the upper part 
hemispherical, prominently IO-ridged. Obligate gypsophile. Permian gypsum beds of 
Culberson and Reeves cos., Tex., in adj. Eddy Co., N.M. and as far n. as the gypsum 
deposits of the Comanchean Bluffs, e. of Roswell, Chaves Co., N. M., June-Nov. 

3. Anulocaulis leiosolcnus (Torr.) Standl. Perennial herb; stems erect, 6-10 dm. tall,
sparsely branched below, the branches stout, glaucous and glabrous; leaves opposite, 
coriaceous, 1 or 2 pairs at the base of the stem; blades reniform to broadly oval or ovate
oval, 3-1 5 cm. long, 3-12 cm. broad, deeply cordate to truncate at the base, broadly 
rounded at the apex, yellow-green on the upper surface and when young tomentulose, 
beneath glaucescent and tomentulose or villous when young but early glabrate and 
glandular-tuberculate; infiorescence much-branched, the stout branches naked, the flowers 
fasciculate or in dense spikes and short-pedicellate; bracts minute, ovate, coriaceous, 
glabrous; perianth yellow-green, 2. 5-3 cm. long, glabrous, gradually dilated above into 
a narrow limb; stamens 5, short-exserted; anthocarp biturbinate, 5-6 mm. long, glaucous, 
in age developing at the middle a rigid horizontal wing 6-7 mm. in diameter; seed bi turbi
nate, 3 mm. long, pale-brown. Alkaline soils, in gypswn habitats in Hudspeth Co., Tex. 
and Mex., Aug.-Nov. 

Var. lasianthus I. M. Johnst. This variety differs from the typical fonn by having the 
perianth puberulent or villous instead of glabrous. Isolated in -the Big Bend region, Tex. 

4. Anulocaulis reflexus I. M. Johnst. Perennial herb; stems erect, 3-10 dm. tall, arising
from an erect woody caudex, the branches numerous, very smooth, pale, rigid and as
cending, the branches glutinous; leaves opposite, in 2 or 4 pairs at the base, 5-1 5 cm. 
long, coriaceous, rigid and brittle when dry; blades cordate or cordate-reniform, 4-11 cm. 
long, 4.5-9 cm. broad, acute to obtuse or rounded at the apex, the margins more or less 
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irregularly sinuate, obtuse, denticulate, with brown glands, glandular-tuberculate, the 
tubercles brown; flowers in a nodding lax inflorescence, rarely congested; perianth rose 
to flesh-pink, the rarely curved tube about 1 cm. long from the base and gradually 
widening from about 1 mm. at the base to about 2.5 mm. above, the throat exvaginate 
(being inside out and reflexed and sheathing the upper 1-3 mm. of the perianth tube), 
the 5 lobes short to elongate, oblong, 5-10 mm. long and about 2.5 mm. wide, reflexed 
and parallel the commonly somewhat curved tube; perianth parts after anthesis sub
tubular, erect, 10-14 mm. long, persistent; stamens 3, unequal, about 1 cm. long, exserted 
and showy; anthocarp turbinate, 6 mm. Jong, to 4.5 mm. in diameter, narrowly 5-winged 
around the middle, the lower part conic and 5-costate, the upper part mainly conic
hemispherical and 10-costate. On gypseous shales, in regions between A. leiosolenus and 
its var. in Tex. and Mex., May-Sept. 

12. BOERHAA VIA L. SPIDERLINC 

Perennial or annual herbs, slender, often diffuse; stems branched and forking, variously 
pubescent or glandular, often with villous areas in the intemodes; leaves opposite, 
petiolate, the pair subequal, entire or sinuate; flowers perfect, very small to 1 cm. broad, 
bracteate, cymose-paniculate to racemose, on jointed pedicels; perianth corollalike, cam
panulate or nearly rotate, constricted above the ovary, the limb shallowly 5-lobed, 
deciduous; stamens I to 5, exserted or inclined; filaments unequal, capillary, connate at 
the base; anthers didymous; ovary oblique, stipitate, the style filiform, the stigma peltate; 
anthocarp ovoid or obpyramidal, 3- to 5-angulate ( 5- to IO-ribbed), rarely 3- to 5-
winged, glabrous or pubescent, symmetric; seed with the thin testa adherent to the 
pericarp; embryo uncinate, the cotyledons enclosing the scanty endosperm, the radicle 
elongate and descending. Also spelled Boerhaoia. 

About 40 species, mostly tropical and subtropical. 

1. Anthocarp pubescent; perennials ( 2)
I. Anthocarp glabrous ( 3)
2( 1 ). Flowers capitate or glomerate, sessile or short-pedicellate; anthocarp 5-sulcate,

densely glandular-puberulent ................... 1. B. coccinea. 
2. Flowers solitary on long slender pedicels; anthocarp 5-angulate, short-pilose to

puherulent or very rarely glabrate ............... 2. B. gracillima. 

3 ( I). Plants perennial ( Doubtful cases should be keyed under both alternatives) ( 4) 
3. Plants annual ( 5)
4 ( 3). Leaf blades suborbicular to broadly ovate; flowers in terminal cymes; stamens 5;

perianth 8-13 mm. broad ....................... 3. B. anisophylla. 
4. Leaf blades linear to linear-lanceolate; Bowers cymose; stamens 3 or 5; perianth 6-14

mm. broad .................................. .4. B. linearifolia. 

5 ( 3). Flowers not racemose; stamens equaling or slightly exceeding perianth ( 6) 
5. Flowers racemose; anthocarp rounded at the apex; stamens included ( 8)
6( 5). Branches of inflorescence glandular-villous; bracts large, as long as the anthocarp,

persistent ......•............................. 5. B. purpurascens. 
6. Branches of inflorescence puberulent or glabrous; bracts very small, much shorter

than the anthocarp, often deciduous; an tho carp not winged but 5-angled ( 7) 
7(6). Anthocarp 3-4 mm. long; perianth 1-1.5 mm. long, white tinged with pink; 

flowers umbellate-cymose; leaf blades broadly ovate to rhombic or deltoid-ovate 
to oblong .................................... 6. B. erecta. 

7. Anthocarp 2.2- 2.7 mm. Jong; perianth 1.5-2 mm. Jong, pink; flowers cymose-panicu
late or in few-flowered simple umbels; leaf blades oval or broadly oblong to 
lanceolate or linear ............................ 7. B. intermedia. 

8( 5). Anthocarp 4-angu1ate; bracts persistent, equaling the fruit; stamens 3 or 4 ..... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. B. Wrlghtii. 

8. Anthocarp 5-angulate; bracts deciduous, small; stamens I or 2 ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. B. splcata. 
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l. Boerhaavia cocci.nea Mill. SCARLET SPIDERLING. Perennial herb from a stout or

slender fleshy or woody root; stems few to numerous, ascending to procumbent or <le
cumbent, 2-15 dm. long, sparsely branched below, green or brownish, minutely puberu
lent to viscid-puberulent below ( especially at the nodes), densely glandular-puberulent 
to sli2h.tly viscid or glabrate above; leaves opposite, the slender or stout petioles 3-40 
mm. Tong and usually villous; blades suborbicular or broadly oval to ovate-oblong, 15-
55 mm. long, 8-50 mm. broad, subcordate to truncate or rounded at the base, rounded
to acute at the apex, entire to sinuate, thin or rarely coriaceous, bright-green above, pale
beneath, epunctate or brown-punctate, glabrous or obscurely puberulent, villous-ciliate,
sparsely villous beneath along the veins or often densely hirsute or hirtellous throughout 
and viscid; inflorescence of lax terminal and axillary cymes, these much-branched, the 
slender branches ascending or divergent, glabrous, puberulent or densely glandular
puberulent; flowers subsessile to short-pedicellate, in glomerules of 2 to 4 on the ends of 
filiform peduncles 3-10 mm. long; bracts minute, lanceolate or ovate, viscid-puberulent, 
deciduous or persistent; perianth purplish-red to reddish-green, 2 mm. broad, minutely 
glandular-puberulent; stamens I to 3, short-exserted; anthocarp narrowly obovoid, 2.5-4 
mm. long, rounded at the apex, densely glandular-puberulent or glandular-pilose, 5-
sulcate, the angles and sulci smooth. B. caribaea Jacq. Waste places, fields and river
banks, Pen. Fla., to s. and w. Tex. and s.e. Calif., southw. through Mex. and C.A. to n.
and w. S.A.; throughout W.I.; adv. on ballast in e. N.C.; Bah. I.; Virg. Is.; trop. Afr.

2. Boerhaavia gracillima Heimerl. Perennial herb, forming bushes to 1 m. in diameter,
from a thick woody deep taproot; stems numerous, decumbent or procumbent, 3-15 dm. 
long, much-branched, the branches slender, minutely and obscurely puberulent or 
glabrate, very rarely pilose, glaucous or pale-brown; leaves opposite, the stout petioles 
3-25 mm. long; blades broadly rhombic to elliptic-oblong or broadly ovate or oval, 24
mm. long, 1.3-5 cm. wide, subcordate or rounded at the base, rounded to acute or
abruptly acuminate at the apex, thick and firm, bright-green or glaucous, whitish beneath,
epunctate, entire to slightly sinuate, prominently veined, glabrous or puberulent when
young; inflorescence of numerous axillary and terminal cymes, these much-branched, the
branches very slender, divergent, glabrous; flowers single, usually on elongate filiform
pedicels 5-10 mm. long; bracts 1 or 2 at the base of each flower, minute, lanceolate,
glabrous, deciduous; perianth deep purplish-red to wine-red, 5-9 mm. broad, puberulent
outside or very rarely glabrate; stamens 2 or 3; anthocarp narrowly oblong-obovoid to
clavate, 3.5-4 mm. long, rounded at the apex, short-pilose, puberulent or glabrate, 5-
angulate, the angles narrowly rounded, smooth, the sulci smooth. Dry plains, fields, rocky
hillsides in Trans-Pecos Tex. and s. N.M. and Ariz. to Baja Calif. and s. Mex.

3. Boerhanvin nnisophylln Torr. Perennial herb from a thick woody root; stems few to
many, ascending or procumbent, 1.5-5 dm. long, sparsely branched, the branches slender, 
grayish, densely puberulent below and hirtellous or glandular-puberulent above; leaves 
opposite, the stout petioles 2-10 mm. long; blades oval to broadly deltoid or oval-ovate 
to oblong, 1-3 cm. long, 5-20 mm. wide, cordate or rounded at the base, broadly rounded 
to obtuse or rarely acute at the apex, entire or sinuate, coriaceous, green above, glaucous 
below, scaberulous or short-hirtellous, glabrate in age, minutely brown-punctate beneath; 
inflorescence cymose, much-branched, the branches slender, glandular-puberulent, the 
flowers subsessile or short-pedicellate, in few-flowered glomerules; bracts lanceolate or 
ovate, acuminate or attenuate, thin, persistent, purplish-red to pink or white, ciliate; 
perianth bright-purplish-red to pink or white, 8-13 mm. broad, puberulent outside; 
stamens 5; anthocarp obovoid-oblong, rounded at the apex, glabrous, 5-angulate, the 
angles broad, rounded, smooth, the narrow sulci smooth. Dry rocky hillsides, on limestone 
boulders, Trans-Pecos Tex. and Mex. 

4. Boerhaavia linearifolia Gray. Perennial low shrubs from a stout woody taproot;
stems few to many, slender, diffusely branched at the base, tl1e branches erect or ascend
ing, 3-9 dm. tall, puberulent, hirsute, more or less glandular-viscid or glabrate; leaves 
opposite, sessile or nearly so; blades linear-lanceolate to lanceolate, 1-3 cm. long, acute 
at the apex, rounded at the oblique base, usually revolute, either green on both surfaces 
or green above and paler beneath, usually brown-dotted, thinly coriaceous, glandular
hirtellous or glabrate; inflorescence cymose, much-branched, nearly naked, the slender 
branches glandular-puberulent to glabrous; peduncles slender; flowers solitary, on pedi
cels 1-3 mm. long; bracts minute, persistent, lanceolate, attenuate, brown-dotted; perianth 
purple or red-purple to pink or magenta, 6-9 mm. long, the rotate limb 6-14 mm. broad, 
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the tube glabrous to sparingly pubescent outside; stamens 5, cream-color, exserted; 
anthocarp oblong, rounded at the apex, 3 mm. long, 5-angulate, the angles broad, 
rounded, smooth, the sulci broad and smooth. B. Lindheimeri Standl., B. tenuifolia Gray. 
In arid places, rocky bluffs, open draws in deserts, limestone hills in s. and w. Tex., 
spring-summer; also s.w. N.M. and Mex. 

5. Boerhaavia purpurascens Gray. PuRPLE SPIDERLING, Annual herb; steIDS erect, 2-5
elm. tall, much-branched below, the branches slender, brown-punctate, puberulent below, 
densely viscid-villous or glandular-hirtellous above; leaves opposite, the slender petioles 
4-22 mm. long; blades oval to oblong, the uppermost ones lanceolate or linear-oblong,
1.2-3 cm. long, 7-20 mm. broad, rounded or obtuse at the base, broadly rounded to very
acute at the apex, often apiculate, entire or subsinuate, thin, bright-green above, paler
beneath, often brown-punctate, glabrous or obscurely puberulent; inflorescence cymose
paniculate, sparsely branched, the branches ascending, densely glandular-villous with
short hairs; flowers short-pedicellate or subsessile, densely cymose-glomerulate at the
ends of long slender peduncles; bracts oblong or obovate, equaling or exceeding the
fruit, persistent, thin, purplish-red, glandular-villous and long-ciliate; perianth 3-4 mm.
long, pink, glandular-punctate; stamens 3, equaling the perianth; anthocarp obovoid,
2.5-3 mm. long, rounded at the apex, acute at the base, stramineous, glabrous, 5-angulate,
the angles low, acute, smooth, the sulci broad and smooth. Dry gravelly plains and hill
sides in Trans-Pecos Tex. to s.e. Ariz. and Mex.

6. Boerhaavia erecta L. Annual or perennial herb, roughish pubescent or glabrous;
stems erect or decumbent, 2-12 dm. tall, simple below or branching at the base, the 
branches decumbent or spreading, often tinged with red, finely puberulent below, the 
middle intemodes often with brown viscid bands, the uppermost intemodes glabrous 
or minutely puberulent; leaves opposite, the slender petioles 4-40 mm. long, about 'half 
as long as the blades; blades mostly broadly ovate-rhombic or deltoid-ovate, 2-8 cm. 
long, 1.4-5 cm. broad, acute or obtuse and apiculate at the apex, the margins entire to 
repand or undulate, truncate to rounded or acute at the base, bright-green above, paler 
beneath or glaucous, usually brown-punctate, the uppermost blades smaller and lanceolate 
or linear; inflorescence cymose, much-branched, the branches slender, erect or ascending, 
usually glabrous, rarely with viscid intemodes; flowers 2 to 6 in a cluster, on pedicels 
1-5 mm. long, irregularly umbellate-cymose or subracemose at the ends of long slender
peduncles; bracts minute, linear or lanceolate, reddish, persistent; perianth white or 
tinged with pink to purple, 1-1.5 mm. long, the tube glabrous or glandular-punctate, 
the limb campanulate, sparingly pubescent; stamens 2 or 3, exserted; anthocarp green, 
glabrous, narrowly obpyramidal, 3-4 mm. long, 1-1.5 mm. broad at the truncate apex, 
5-angled, the angles obtuse or acute and smooth, the sulci coarsely transverse-rugose.
In dry fields, on banks and in cult. grounds, from S.C. to Fla., w. to Ark., Tex. and s.
Ariz., s. to Mex., through C.A. to S.A. {Venez. and Col.), W.I., Berm.; spring to fall.

7. Boerhaavia intermedia M. E. Jones. Annual herb, young plants tend to be erect,
older ones become decumbent; stems erect or procumbent, 2-5 dm. ta11, much-branched 
near the base, the branches slender, elongate, loosely ascending, minutely puberulent, 
often brown-punctate or tinged with red, the middle and upper intemodes usually with 
viscous rings; leaves opposite, the slender petioles 3-25 mm. long; blades of the lower 
leaves mostly oval or broadly oblong, the others oblong to ovate or lanceolate to linear, 
15-45 mm. long, 3-15 mm. broad, rounded or obtuse at the base, broadly rounded to
long-attenuate at the apex, rather thin, glabrous or when young obscurely puberulent,
entire or subsinuate, green above, paler or often white beneath, frequently brown
punctate ( especially on the upper leaves); inflorescence cymose-paniculate, much
branched, the branches slender and ascending, the intemodes usually with viscous rings;
flowers on slender unequal pedicels 1-3 mm. long, in few-Bowered usually simple umbels
at the ends of long slender peduncles; bracts minute, lanceolate, glandular-punctate,
persistent; perianth 1.5-2 mm. long, pink or whitish, often glandular-punctate; stamens
2 or 3, equaling or slightly longer than the pericarp; anthocarp narrowly obpyramidal,
2.2-2.7 mm. long, yellowish-green or strarnineous, glabrous, truncate at the apex, 5-

angulate, the angles smooth and obtuse, the sulci narrow and transverse-rugulose. Dry
plains and fields, limestone soils on flats, sandstone hills with some volcanic ash, gypseous
and carbonaceous soils in w. Tex. to s.w. Calif., s. to Baja Calif., Dgo., Coah. and Chih.

8. Boerhaavia Wrightii Gray. Annual herb; sterns erect, 2-6 dm. tall, much-branched,
the branches slender or stout, ascending, densely puberulent below and often short-
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villous, densely glandular-puberulent and villous above; leaves opposite, the petioles 
5-20 mm. long; blades ovate to narrowly oblong or lanceolate, the uppermost ones linear,
2-4.5 cm. long, 3-25 mm. broad, truncate or rounded at the base, obtuse or rounded to
long-attenuate at the apex, sinuate or entire, rather thin, green above, paler beneath,
brown-punctate, puberulent; inflorescence cyrnose-paniculate, much-branched, the
branches slender, glandular-puberulent to viscid-villous or glandular-hirtellous; flowers
on pedicels about 1 mm. long, in dense or somewhat interrupted glabrous racemes; bracts
about as long as the fruit, persistent, ovate-orbicular or ovate, abruptly acuminate or
long-cuspidate, purplish, short-villous and ciliate; perianth pink, 1.5 mm. long; stamens
3 or 4, included; anthocarp broadly oblong, rounded at the apex, 2 mm. long, over 1 mm.
thick, glabrous, usually 4-angulate, the angles broad, acute, smooth, the sulci broad and
rugulose. Dry gravelly hillsides, limestone soils, Trans-Pecos Tex. and Nev. to s.e. Calif.,
s. to Son.

9. Boerhaavia spicata Choisy. Annual herb; stems erect or procumbent, 2-6 dm. long,
much-branched, the branches slender or stout, puberulent to sparsely glandular-hirtellous 
or densely viscid-puberulent, often tinged with red; leaves opposite, the slender to stout 
petioles 5-35 mm. long; blades deltoid-ovate to ovate or lanceolate, 1-4.5 cm. long, 4-25 
mm. wide, truncate to obtuse at the base, obtuse to rounded or acute at the apex, margins
entire to deeply sinuate, green above, paler beneath, usually brown-punctate, puberulent,
viscid-puberulent or glabrate; inflorescence racemose to cyrnose-paniculate, much
branched, the branches slender, glabrous with viscid intemodes; flowers with slender
pedicels 1-2 mm. long, in short dense or remotely-flowered racemes; bracts inconspicuous,
deciduous, pink, broadly ovate to lanceolate, thin, ciliolate; perianth minute, pink or rose
violet to rose-lavender or ivory and whitish, 1-1.5 mm. long, puberulent or glabrous;
stamens 1 or 2, included; anthocarp narrowly obovoid, 2.5 mm. long, rounded at the
apex, acute to acuminate at the base, stramineous, 5-angulate, the angles thin to thick,
acute, the sulci broad, open and rugulose. B. Torreyana ( Wats.) Standl. In sandy and
gravelly soils, plains, hillsides and canyon floors, from cen. Tex. to s.e. Cali£., s. to Mex.

13. ABRONIA Juss. SAND VERBENA 

Annual and perennial herbs; stems branched, erect or prostrate, sometimes cespitose 
and apparently acaulescent, pubescent with viscid hairs, leafy or scapose; leaves opposite, 
the pair usually unequal, petiolate; blades succulent, entire or sinuate-lobed; flowers 
perfect, capitate, few to many in each head, the heads long-pedunculate, each subtended 
by usually 5 distinct scarious bracts; perianth funnel-form to salverform, the slender 
tube elongate and constricted above the ovary, the limb 5-lobate, withering and often 
persistent after anthesis; stamens usually 5, with linear-oblong included anthers; ovary 
ovoid, the style filiform, the stigma fusiform, included; anthocarp turbinate or biturbinate, 
or fusiform, coriaceous or indurate, eglandular, deeply lobed or winged, the wings or 
lobes 2 to 5; seed adherent by the testa to �e pericarp; one of the cotyledons broad, 
concave, enclosing the farinaceous or mealy endosperm, the other abortive, making the 
seed appear monocotyledonous, the radicle exterior, elongate and descending. 

A North American genus of about 35 species. 

1. Anthocarp fusiform, with 2 to 4 large thin reticulate-veined vertical wings, these
completely encircling the body and extended above and below it, the body 
glabrous or sparsely pubescent, coriaceous, spongiose or indurate, often costate 
between the wings; stems more or less pubescent ( Tripterocalyx) ( 2) 

1. Anthocarp turbinate or biturbinate, coriaceous or indurate, eglandular, deeply lobed
or with 2 to 5 wings; stems villous or puberulent ( Eu-Abronia) ( 3) 

2(1). Perianth about 15 mm. long, the limb greenish; anthocarp 1.5-3 cm. long, the 
body not costate; peduncles short, always shorter than the subtending leaves; 
perianth densely glandular-pubescent; bracts 6-10 mm. long, lanceolate to lance-
ovate ..... .....••....•......•.......•..... ..• 1. A. micrantha.

2. Perianth 20-35 mm. long, the limb pink; anthocarp 2-3.5 cm. long, the body 3-costate
between the wings; stems sparsely pubescent with short conic or very stout hairs; 
perianth viscid-puberulent; bracts 12-22 mm. long, ovate or lance-ovate ...•••.. 
. . . . . . • • . . . • • . . • . . . . . • . . • . . . . . . . . . . . . . . • • . . . . 2. A. carnea.
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3 ( 1). Annual; perianth usually purplish-red, sometimes white inside but always reddishoutside; oracts 6-12 mm. long, narrow, lanceolate or lance-linear; leaf blades usually longer than broad, ovate or oblong to lanceolate-oblong .•........•..• 
3. Per���i�l�;· 0

p�ri��th -�hit�· �; · ;��iy 
0

p�rplish-;�d;. ·hr��! t:JI�Z:��-and broad;leaf blades mostly ovate-oblong or deltoid-ovate to lanceolate or elliptic ( 4) 
4(3). Anthocarp narrowly turbinate; flowers in heads to 5 cm. in diameter; bractsoblong to obovate, 10-16 mm. long. broadly rounded to acutish; perianth orchid-color, 18-2 5 mm. long, to 10 mm. wide; leaves ovate to suborbicular ......... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. A. Arneliae. 4. Anthocarp biturbinate; flowers in heads to 3 cm. wide; bracts ovate to oval or obovate, acute or acuminate ( 5) 
5(4). Bracts 10-20 mm. long; anthocarp 5-10 mm. long; perianth 10-30 mm. long, thelimb white or purplish-red and 7-10 mm. long; leaves deltoid to oblong orlanceolate ...............•..... ............... 5. A. f ragrans. 5. Bracts 5-8 mm. long; anthocarp less than 7 mm. long; perianth 13-1 5 mm. long, the limb white and 6-7 mm. long; leaves mostly elliptic or lanceolate ............ .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. A. Carletonii.

1. Ahronia micrantha Torr. Annual herb, much-branched; stems stout, 2- 5 elm. long,ascending or procumbent, glaucescent, scabrous or viscid-puberulent with short stouthairs, becoming glabrate; leaves opposite, the petioles 1-5 cm. long; blades lance-oblongto ovate or rhombic-ovate, 2.5-6 cm. long, 1-3 cm. wide, broadly cuneate to truncate atthe base, narrowed to an obtuse apex, green above, glaucous beneath, scaberulous whenyoung, becoming glabrate, scaberulo-ciliolate; peduncles 1-2.5 cm. long, much shorterthan the subtending leaves; bracts lanceolate to lance-ovate, 6-10 cm. long, long-attenuate,glabrous or viscid-puberulent, ciliate; perianth about 1 5  mm. long, viscid-puberulentoutside, the limb 3-4 mm. broad, greenish-white; anthocarp 1.5-3 cm. long, usually 3-winged, retuse or rounded at the apex, the body very thick, loosely spongiose, coarsely rugose or nearly smooth, glabrous or obscurely puberulent, the thin wings finely veined and scaberulo-ciliolate; seed narrowly oblong, 6-8 mm. long, obtusely 3-angled, brown.In sandy soils, from w. Kan. to N.D., Mont., Nev., Ut., n. N.M. and n. Tex. 2. Abronia camea Greene. WINGED SAND VERBENA. Annual herb; stems stout, glabrousbelow, viscid-pubescent above with short conic hairs, erect or ascending, 2-6 dm. long,sparingly branched; leaves opposite, the petioles 2. 5- 5  cm. long. as long as the blades; blades oblong to oblong-lanceolate or narrowly ovate, 4-7.5 cm. long, 1 5-3 5 mm. broad,obtuse or acutish at the apex, the margin undulate, truncate to rounded or acutish at thebase and usually unequal, bright-green above, glaucous beneath, scabrous beneath whenyoung, glabrate in age; peduncles 3-11 cm. long; bracts lanceolate or ovate-lanceolate,acute, 12-22 mm. long, abruptly attenuate, very thin, usually glabrous, ciliate; flowerscrowded in a head; perianth bright-pink, 2-3.5 cm. long, gradually enlarged upward,viscid-puberulent or short-villous outside, the limb 8-13 mm. broad, the lobes deeplybilobate; anthocarp conspicuous, 2-3.5 cm. long, the 2 to 4 ( usually 3) thin membranouswings sharply veined, completely surrounding the achene, scaberulo-ciliolate, suborbicularto oval in outline, the body hard and rigid, 3-costate between each pair of wings, glabrousor obscurely puberulent, the terminal flowers of each head rarely producing an ellipticfusiform exalate fruit; seed narrowly oblong, 8-9 mm. long, rounded at the apex, acuteat the base, pale-brown. Tripterocalyx cycloptera sensu Standl., non Abronia cycloptera Gray, 18 53. In dry places, early spring to late summer; Colo., Tex., N.M., Ariz. and Mex.3. Abronia angustifolia Greene. Annual herb, much-branched; stems ascending or decumbent, 1- 5 dm. long, densely viscid-puberulent or short-villous, the branches stout or slender; leaves <'pposite, the slender petioles 1-7.5 cm. long; blades variable in outline,mostly ovate-oblong to lance-oblong, 1.5-5 cm. long, 5-30 mm. wide, subcordate tonarrowly cuneate at the base, obtuse to attenuate at the apex, entire or undulate, rarely shallowly lobed, viscid-puberulent or glabrate, often glaucescent beneath; peduncles2-7 cm. long, viscid-puberulent or densely viscid-villous; bracts lanceolate or lancelinear, 6-12 mm. long, attenuate, greenish, viscid-puberulent; perianth 1 5-20 mm. long,viscid-villous or puberulent outside, the limb 6-8 mm. wide, purplish-red; anthocarp
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about 6 mm. long, broadly turbinate, deeply lobed, thin-walled, villous above, the lobes 
acutish, ending above the flat disks; seed lance-oblong, 1.5-2 mm. long, dark-brown or 
black, lustrous. A. To"eyi Standl. In sandy soils, Trans-Pecos Tex. to s. Ariz. and s. into 
Mex. 

4. Abronia Ameliae Lundell . .AMEL1A's SAND VERDENA. Perennial coarse herb, spread
ing; stems to 6 dm. high or long, viscid throughout, thick, villous, the hairs variable in 
length and gland-tipped; leaves opposite, the petioles 1-8.5 cm. long, the lower ones 
exceeding the blades; blades fleshy, drying chartaceous and brittle, concolorous, ovate 
to elliptic or orbicular, 3-8 cm. long, 2-6 cm. wide, rounded at the apex, subcordate or 
subtruncate and decurrent at the base, margins conspicuously sinuate, sparsely viscid
pubescent on both surfaces with short hairs, costae and veins nearly plane; peduncles 
rather slender, viscid-puberulent, -2.5-12 cm. long; bracts 5 to 7, pale greenish to orchid
color, thin, oblong to elliptic or obovate, 10-16 mm. long, 5-10 mm. wide, the apex 
broadly rounded and acutish, viscid-villous outside; flowers numerous, forming heads 5 
cm. in diameter; perianth orchid-color ( tube and limb), 18-25 mm. Jong, viscid-villous,
the tube slender, the limb 1 cm. wide; stamens 5, included; anthocarp narrowly turbinate,
1-9 mm. long, 3-4.5 mm. wide at the apex, 5-winged, not narrowed at the apex, attenu
ate at the base, the apex rounded or truncate, reticulate-veined, glabrous or with a few
scattered hairs at the apex only; seed oblanceolate-oblong, about 25 mm. long. In sandy
live oak belts and breaks, in deep sands and along roadsides, from the Rio Grande Plains
to the Panhandle, e. to Leon Co., Mar.-June; endemic.

5. Abronia fragrnns Hook. SNOWBALL, SWEET SAND VERBENA. Perennial herb from an
elongate woody root; stems few or numerous, 2-10 dm. long, erect or procumbent, 
branched, often whitish in color, viscid-puberulent or villous below, rarely glabrate, 
densely viscid-villous above; leaves opposite, 2-9 cm. long, variable in shape, mostly 
ovate-oblong or narrowly deltoid-ovate, truncate to rounded or rarely subcordate at the 
base, rounded or acute at the apex, viscid-puberulent to glabrous; bracts 1-2 cm. long, 
4-12 mm. wide, oval-ovate to obovate, acute or acuminate; flowers in heads, numerous
in each involucre, fragrant, nocturnal; perianth viscid-puberulent, 1-3 cm. long, the tube
gradually enlarged upward, white tinged with pink or lavender, or sometimes greenish
to reddish; anthocarp 5-10 mm. long, longer than wide, usually biturbinate and pubescent,
narrowing both ways from the middle, the lobes narrowly 5-winged, the wings not
prolonged over the top or crested or coarsely wrinkled; seed obovate, 2.5-3 mm. long,
dark-brown, lustrous. A. Tobusta Stand!., A. speciosa Buckl., A. texana Stand!. Dry ground,
grows wherever sandy soils are found in Tex., especially from Rio Grande Plains to the
Trans-Pecos, Mar.-Aug.; from S.D. to Ida., s. to Tex. and Mex.

Selections for color made by Edward Lasater of Falfurrias, who by publications made 
this species a favorite among Horiculturists and horticulturists. 

6. Abronia Carletonii Coult. & Fis'h. Perennial herb; stems 2-5 dm. tall, few to many,
ascending or procumbent, stout or slender, whitish, viscid-puberulent; leaves opposite, 
the petioles 1-2 cm. long, shorter than the blades, puberulent; blades 1-4 cm. long, 4-10 
mm. wide, rounded to cuneate at the base, thick and succulent, puberulent or glabrous,
concolorous; peduncles slender, 2-5 cm. long, viscid-puberulent; bracts 5-8 mm. long, ovate
or oval-ovate, acute or attenuate at the apex, scarious; perianth whitish or rose-colored to
white, viscid-puberulent or short-villous, the tube slender, the limb 6-7 mm. broad, white;
anthocarp biturbinate, 4-5 mm. long, the lobes compressed and coarsely reticulate-veined,
narrowed but sometimes subtruncate above and compressed at the apex, brownish
olivaceous or stramineous; seed elliptic-oblong, 2 mm. long, nearly black, lustrous. A.

Nealleyi Stand!. Open dry ground in the Trans-Pecos; also e. Colo.

FAM. 64. BATACEAE MEISN. SALTWORT FAMILY 

Maritime somewhat woody-succulent dioecious plants; leaves opposite, exstipulate, 
fleshy, semiterete, linear to clavate, smooth and glabrous, entire, with a small basal loose 
flange; flowers small, crowded in axillary sessile or short-peduncled conelike spikes; 
.�taminate spikes with persistent imbricate scales each subtending a Hower; calyx cup
shaped, 2-lobed; corolla absent; stamens 4 or 5, inserted at base of calyx; filaments thick, 
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altemating with staminodia; pistillate in-florescence conelike, 4- to 12-flowered, the scales 
deciduous, the flowers each consisting of merely a 4-cel]s::d ovary with a sessile stigma; 
ovule 1 in each cell; fruit a fleshy cone. 

A monotypic family. Also spelled Batidaceae. 

1. BATIS L.

Characters of the family. Monotypic. A second species of dubious merit has been de
scribed recently from the Old World. 

1. Batis maritima L. VroRILI.Os. Plant pale-green, shrublike, strong-scented, with
spreading or prostrate often creeping stems to 15 dm. long, the stem commonly rooting 
at tip and forming large colonies; leaves curved, to 25 mm. long; spikes ovoid-cylindric, 
5-10 mm. long; bracts reniform to suborbicular, often apiculate; fruit ovoid to oblong
ellipsoid, 1-2 cm. long, short-stalked, drooping. In salt flats and along muddy flats of the 
seashore in s. Tex., June-Aug.; widespread on coastal strands in this hemisphere and in 
H.I.

FAM. 65. PHYTOLACCACEAE R. BR. POKEWEED F AMll.. y 

Herbs, shrubs, vines or trees, with alternate entire or somewhat undulate mostly 
exstipulate leaves and perfect or unisexual flowers; calyx 4- or 5--parted, its segments 
imbricated in bud; petals wanting; stamens as many as the calyx segments and alternate 
with them, sometimes more numerous, hypogynous or epigynous in Agdestis, the filaments 
distinct or united at base; anthers 2-celled, the sacs longitudinally dehiscent, often nearly 
separated; ovary several-celled in most of the genera; fruit various. 

About 100 species in 12 or more genera, mostly in the tropics. 
1. Ovary inferior or mostly so; leaves cordate at base; plants scandent; fruit dry, I-seeded

............................................. 1. Agdestis, p. 600. 
I. Ovary superior; leaves not cordate; plants usually shrubby ( 2)
2( 1). Stems woody, persistent; branches spinose; flowers in abbreviated racemes mostly

less than 1 cm. long ...••••..••...............• 2. Phaulothamnus, p. 601. 
2. Stems more or less herbaceous, from a perennial rootstock; branches not spinose;

flowers in conspicuous elongated lax racemes or spikes ( 3) 
3 ( 2). Flowers subsessile, appressed to the rachis; fruit dry ...................•... 

. • . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . 3. Petiveria, p. 601. 
3. Flowers noticeably pedicellate, not appressed to rachis; fruit baccate ( 4)

4( 3). Fruit simple; stamens 4; plant rarely more than 1 m. tall ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. Rivina, p. 601. 

4. Fruit compound; stamens 6 or more; plant much more than 1 m. tall ...........• 
. . . . • . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . 5. Phytolacca, p. 601. 

1. AGDESTIS DC.

A monotypic American genus. Considered by some authors to be a member of the 
Basellaceae; by others to comprise a separate family, Agdestidaceae. Frequently cultivated. 

1. Agdestis clematidea DC. HlERBA DEL INDIO, R0CKROOT. Plants scandent, climb
ing to 15 m. or more, the stems copiously branched and mostly herbaceous; roots 
large, gray, turbinate; leaves long-petioled, ovate to reniform, broadly cordate to some
what truncate at base, obtuse and apiculate at apex, to about 9 cm. long and wide; 
panicles many-flowered, mostly about 1 dm. long; flowers perfect, white or greenish
white, stellate, about 12 mm. across, with a slight fetid odor; sepals 4 or 5, oblong to 
oval, 4-6 mm. long, spreading, persistent and becoming papery; stamens 14 to 20, the 
filaments slender and the anthers narrow; ovary inferior or mostly so, the style short and 
the stigmas narrow and introrse; achene turbinate, !-seeded, the elliptic wings about 
6 mm. long and 3 mm. wide. Waste places in e.-cen. Tex., July-Sept.; also Fla. and the 
Am. trop. 
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2. PHAULOTIIAMNUS GRAY

A monotypic American genus. Placed by some authors in the segregate family 
Achatocarpaceae. 

1. Phaulothamnus spinescens Gray. SNAKE-EYES, PUTIA. A diffusely branched erect
glabrous shrub to 25 dm. tall, with gray spreading spinescent branches; leaves alternate, 
deciduous ( in ours), spatulate to oblanceolate, rounded to somewhat retuse and mucro
nate at apex, to 35 mm. long and 12 mm. wide above the middle; flowers sessile, small, 
unisexual, as many as 12 in short bracteate racemes; calyx segments 4, imbricated and 
persistent, suborbicular to obovate, concave, with scarious margins, about 2 mm. long; 
stamens about 12; ovary I-celled; stigmas 2, filiform; fruits globose, slightly compressed, 
thin-coriaceous, juicy, transparent, indehiscent, I-seeded, about 5 mm. in diameter. In 
clayey soils in s. Tex., Aug.-Sept.; also n. Mex. 

3. PETIVERIA L.

A monotypic American genus. Placed by some authors in a separate family, 
Petiveriaceae. 

1. Petiveria alliacea L. GARLIC-WEED, HIERBA DE LAS GALLINITAS. Perennial erect
herbs with the odor of garlic, to 1 m. high; stem slender, ascending or erect, more or less 
herbaceous, simple or sparsely branched, puberulent to glabrate; leaves short-petiolate, 
alternate, elliptic to rarely obovate, essentially glabrous, acute to acuminate at apex, to 
15 cm. long and 7 cm. wide; stipules minute; spikes to 4 run. long, bracted, puberulent; 
flowers subsessile, perfect; calyx 4-parted, the segments linear, 3-4 mm. long, spreading 
and whitish in flower, erect and greenish in fruit; stamens 4, the filaments subulate, the 
anthers linear and deeply cleft at apex and base; achenes about 8 mm. long, cuneate, 
striate, apically notched, appressed to the axis of the spike, the 6 terminal reflexed 
bristles about 4 mm. long; seed solitary, linear. In dense thickets and open woods in 
extreme s. Tex., June-Aug.; also Fla. and trop. Am. 

4. RIVINA L.

About 5 species in tropical and warm-temperate regions. Placed by some authors in 
the Petiveriaceae. 

1. Rivina humilis L. PIGEON-BERRY, ROUGE-PLANT, C0l\ALITO. Stems from a thick
perennial rootstock, glabrate or rarely prominently pubescent, erect or becoming vinelike 
with spreading branches, to 15 dm. tall, usually much smaller; leaves petiolate, alternate, 
bright-green, ovate to ovate-lanceolate, acute to acuminate at apex, broadly rounded to 
truncate at base, to 15 cm. long and 9 cm. wide, commonly undulate; pedicels 2.5-4 mm. 
long, with a minute bracteole just beneath the calyx; flowers white, greenish or rose
color, in axillary or terminal racemes; sepals 4, cuneate to linear-oblong, 2-2.5 mm. long, 
partly enclosing the simple fruit or reflexed at maturity; stamens 4; berry red or orange
color, 2-3.5 mm. in diameter. R. laevfs L., R. portulaccoides Nutt. In moist or alluvial 
soils, chaparral hills, usually in partial shade of trees or shrubs, in cen., s. and w. Tex., 
rare eastw., Mar.-Oct.; from Fla. to Tex. and Ark., throughout trop. Am. 

Two strikingly distinct forms sometime occur together-plants with reddish-purple 
flowers and red fruits; plants with white flowers and deep orange-color fruits. The red 
fruits contain a dark-red juice that yields a dye. 

5. PHYTOLACCA L.

About 35 species in tropical and warm-temperate regions. 

1. Phytolacca nmericana L. PoKEWEED, POKEBERRY. Plant glabrous, with an unpleasant
odor and a large poisonous perennial rootstock ( to 15 cm. in diameter) from which arise 
stout purplish leafy stalks to 3 m. tall; leaves typically elliptic-lanceolate but sometimes 
ovate-lanceolate, cuneate or sometimes broadly rounded at base, acuminate at apex, to 
about 25 cm. long and 1 dm. wide; pedicels about 1 cm. long, with 1 or more bracteoles 
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about the middle; sepals 5, white or pinkish, suborbicular, petaloid, 2-3 mm. long; stamens 
and styles 10, the ovaries green; berries in long lax racemes, dark-purple, 8-10 mm. in 
diameter. P. decandra L., P. rigida Small. Throughout most of Tex. in rich low ground, 
especially in recent clearings and along roadsides, July-Oct.; from Fla. to Tex., n. to N.E., 
s. Que., N.Y. and s. Ont.

The very young sprouts, when properly and safely prepared, are used as a potherb;
otheiwise, they should not be eaten. Phytolacca rigida is described as having permanently 
erect, not nodding, fruiting racemes and a berry longer, not shorter, than its stalk. 

FAM. 66. AIZOACEAE RunoLPm CARPET-WEED FAMILY 

Annual or perennial often succulent herbs with stems mostly prostrate or ascending; 
leaves opposite or whorled, entire, with the base of the petioles sometimes dilated; 
stipules none or ( when present) scarious; flowers solitary or clustered in the axils, regular 
and perfect; calyx 4- or 5-lobed or -parted, the tube free or adnate to the ovary; petals 
none ( in ours); stamens few to many, inserted on the floral cup or hypogynous , the 2-
celled anthers oblong or linear; ovary 1- to 20-celled, superior or only half-superior in 
Sesuvium; styles as many as the cells of the ovary; fruit a thin-walled capsule, dehiscing 
loculicidally or septicidally; seeds mostly numerous. 

A family of 130 or more genera and about 1200 species, mainly of the Southern Hemi-
sphere and tropical regions. 

1. Leaves whorled; capsule dehiscent by valves ( 2)
1. Leaves opposite, commonly unequal; capsule circumscissile ( 3)
2( 1). Plants glabrous; flowers with a 6liform pedicel; sepals distinct to base; seeds

without a strophiole •...••........•...••....... 1. Mollugo, p. 602. 
2. Plants tomentulose; flowers essentially sessile; calyx cleft only to middle; seeds with

a strophiole .••.........•...•.•..••.........•.. 2. Glinus, p. 603. 
3 (1). Stipules present; ovary 1- or 2�celled; seeds several . 3. Trlanthema, p. 603. 
3. Stipules none; ovary 3- to 5-celled; seeds numerous ... 4. Sesuvium, p. 60 4.

I. MOLLUGO L. CARPET-WEED 

Annual-nonsucculent profusely branched 'herbs; leaves rosulate, verticillate or opposite; 
flowers small, perfect, apetalous, axillary or cymose, with a long filiform pedicel; calyx 
5-parted, persistent, the sepals scarious-margined; stamens 3 to 5, rarely more, hypogy
nous; ovary 3-celled, superior; capsule ovoid to ellipsoid, thin-walled, 3-valved, loculicid
ally dehiscent; seeds numerous, not strophiolate.

About 20 species, mostly natives of tropical and subtropical regions. 
1. Stem leavt!s all linear; sepals with reticulate nerves; stamens usually 5; seeds 0.4 mm.

long or less, finely reticulate ....•............•.• 1. M. Ceroiana.

1. Stem leaves with some spatulate or narrowly oblanceolate; sepals with 3 parallel
strong nerves; stamens 3 or 4; seeds 0.5 mm. long or more, provided with several 
parallel ridges ................................ 2. M. verticillata. 

1. Mollugo Cerviana ( L.) Ser. THREADSTEM CARPET-WEED. Annual herb with nu
merous ascending filiform branches to 2 elm. long; leaves glaucous; basal leaves forming 
a rosette, linear-spatulate to narrowly oblanceolate, to 1 5  mm. long and 3 mm. or more 
broad; stem leaves whorled, linear, to 2 cm. long and 1.5 mm. broad; flowers verticillate, 
with capillary pedicels often longer than the leaves; sepals elliptic to elliptic-obovate, 
about I mm. long, reticulate-nerved; stamens usually 5; capsule subglobose, 1.5-1.8 mm. 
in diameter; seeds finely reticulate. A weed of warm-temp. and trop. regions that occurs 
in sandy Gelds of s. Tex. and on dunes and in dry canyons of the Trans-Pecos, Aug.-Sept. 

In Texas, this plant occurs in sandy desert brushlands usually distant from habitations, 
and it has all the appearance of being a native species. 

2. Mollugo verticillata L. INDIAN CHICKWEED. Annual berb, glabrous throughout; stems
dichotomously branched, prostrate or ascending, to 2 dm. long; leaves verticillate, 3 to 
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6 in a whorl, spatulate to narrowly oblanccolate or sometimes linear, obtuse at apex, 
narrowed to a short petiole, to 3 cm. long and 1 cm. wide; flowers 2 to 5 from each 
node, with filiform pedicels to 14 mm. long; sepals oblong or elliptic, to 2.5 mm. long 
and 1 mm. broad; stamens usually 3; capsule ovoid to eillpsoid, slightly exceeding the 
sepals; seeds minute, reniform, dark-reddish-brown, smooth and shining, ridged along 
the back and sides or rarely without ridges. In waste places and cult. grounds, open 
sandy woods and brushlands, and on dunes throughout Tex., year around; throughout 
temp. and trop. Am. 

2. GLINUS L.

Annuals with the general habit of Mollugo, pubescent or glabrous; leaves verticillate, 
unequal, entire; flowers in dense glomerules in the leaf axils of upper nodes, on short 
peduncles; calyx free from the ovary, the 5 sepals distinct; petals none; stamens 3 to 10 
or rarely more; ovary superior; fruit a loculicidal 3-valved capsule; seeds numerous, 
minute, smooth or tuberculate, with a distinct strophiole, the funiculus large, coiled about 
the seed. 

A genus of 12 species, widely distributed in tropical and warm temperate regions. 
1. Seeds blackish-brown, tuberculate ................ : . l. G. lotoides.
1. Seeds reddish or light-brown, smooth or sometimes pebbly .................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. G. radiatus. 

1. Glinus lotoides L. Plants cinereous-tomentose with branched hairs; stems diffusely
branched from the base, prostrate or ascending, to about 3 5  cm. long; leaves pseudo
verticillate, narrowly to broadly obovate, rounded or abruptly acute at the apex, narrowed 
below to a slender petiole of about equal length, to 2 5  mm. long and 1 5  mm. broad; 
flowers stoutly pedicellate or essentially sessile, in axillary glomerules; sepals lanceolate, 
stellate-tomentose, to 7 mm. long and 3 mm. broad; stamens 5 to 10; capsule ellipsoid, 
to 4.5 mm. long; seeds black, tuberculate. Waste places in e.-cen. Tex.; an Old World 
species that 'has become introd. in various parts of N.A. 

2. Glinus radiatus ( R. & P.) Rohrb. Annual herb with stellate-tomentose foliage;
stems to 5 dm. long; leaves with slender petioles to 6 mm. long, elliptic to obovate or 
broadly spatulate, rounded to acute or apiculate at apex, to 2 5  mm. long and 15 mm. 
wide; flowers in clusters of 10 or more; calyx lobes oblong-elliptic to lanceolate, about 
2.7 mm. long, stellate-tomentose; stamens 3 to 5, shorter than the calyx lobes; filaments 
.61iform, about 1 mm. long; anthers about 0.5 mm. long; capsule ellipsoid, 3-3.5 mm. long; 
seeds numerous, brown, smooth and shining, sometimes pebbly, about 0.4 mm. long. 
G. Cambessedesli Fenzl. In muddy or sandy soils in s. and e. Tex., Apr.-Oct.; from Tex.
through Mex. and the W.I. to S.A.

3. TRIANTHEMA L.

About 20 species, with all but ours in tropical and temperate regions of the Old World. 
1. Trianthema Portulacastrum L. HORSE PURSLANE, VERDOLAGA BLANCA. Annual

succulent herb, glabrous, branching from the base; branches decurnbent, sometimes to 
1 m. long; leaves opposite, in unequal pairs, broadly obovate to suborbicular-obovate or 
the smaller ones narrower, rounded to notched or apiculate at the apex, the blades to 
4 cm. long and 3 cm. wide, with smaller ones on the axillary branchlets; petioles about 
equaling the blade, dilated at the base; stipules scarious, entire; flowers sessile and usually 
solitary in the leaf axils, partly concealed in the petiolar sheath; calyx lobes 5, ovate
lanceolate to lanceolate, concave, about 2.5 mm, long, pinkish-purple within, with a 
dorsal mucronation near the apex; petals none; stamens 5 to 10, perigynous, alternating 
with the calyx lobes when the same number; ovary superior; capsule about 4 mm. long, 
cylindrical, somewhat curved, the winged appendages at the apex prominent; seeds 
reniform, black, rough, about 2 mm. in diameter. In sandy soils of thickets, on dunes 
and in waste grounds along streams, mostly in s. and w. Tex., May-Oct.; from Fla. to 
Calif., s. through Latin Am.; also Old World trop. 
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4. SESUVIUM L.

Aizoaceae (Carpet-weed Family) 

SEA PURSLANE 

Annual or perennial succulent herbs or undershrubs, with prostrate or ascending to 
suberect stems and branches; leaves opposite, fleshy, without stipules, the petiole often 
dilated and sometimes connate at the base; flowers solitary in the leaf axils, sessile or 
with short stout pedicels; calyx tube turbinate, adnate below to the ovary; calyx lobes 5, 
usually homed on the back near the apex; petals none; stamens 1 to many, perigynous, 
sometimes slightly united into phalanges, the filaments filiform; ovary half-superior, 2-
to 5-celled with as many styles; capsule membranaceous, 2- to 5-celled, ovoid, circum
scissile; seeds stalked, usually many in each cell, minute, smooth or rarely rugose. 

About 10 species widely distributed but mainly maritime or in saline soils in warm 
temperate, tropical or subtropical America. 

1. Stamens 5 ( 2)
1. Stamens numerous ( 3)
2( l). Seeds smooth; in southeast comer of Texas ...... 1. S. maritimum. 
2. Seeds conspicuously rugose; in extreme south Texas ... 2. S. trianthemoldes.

3 ( l ) • Flowers all distinctly pedicelled; stems rooting at nodes ....•... ..•.•..•.•... 
. • . • • . • . • • • • . • • • . • • . • • . • . • • • • • • . • • • • . • • . • . • • . 3. S. Porlulacastrum.

3. Flowers both sessile and with stout inconspicuous pedicels; stems not rooting at
nodes (4) 

4( 3 ). Distribution in west and northwest Texas; leaves mostly oblanceolate; plants 
usually drying light-brown ........•........•.•. 4. S. oerrucosum. 

4. Distribution primarily on or near the coast in south Texas ( S. erectum extending
inland along the Rio Grande in Trans-Pecos region); plants drying blackish or 
dark-gray ( 5) 

5( 4). Plants prostrate to decumbent densely covered with crystalline globules; leaves 
sessile, mostly all linear-oblong ..•..•........... 5. S. sessile. 

5. Plants typically erect to erect-spreading, sometimes decumbent, sparsely covered
with crystalline globules; leaves mostly oblanceolate .6. S. erectum.

I. Sesuvium maritimum (Walt.) B.S.P. Plant glabrous and succulent throughout;
stems prostrate, procumbent to ascending at tips, freely branched, sometimes forming 
mats to 2 m. in diameter; leaves spatulate to narrowly oblanceolate or obovate, rounded 
to obtuse at the apex, tapering at base to a short clasping petiole, to about 25 mm. long; 
Bowers usually solitary in leaf axils, sessile; calyx lobes ovate to ovate-oblong, obtuse, 
with a subapical dorsal prolonged appendage, pink or purplish within, 2-3 mm. long; 
stamens 5; capsule ovoid, about 4 mm. long; seeds brownish-black, smooth and somewhat 
iridescent, 1 mm. long or less. On sea beaches and low sandy banks near and along the 
coast in s.e. Tex., flowering the year around; from N.Y. to Fla. and Tex.; also W.I. 

2. Sesuvium trianthemoides Correll: Plant annual, fleshy, brown when dry, branched
from the base, the herbage with scattered large crystalline globules; stems to 35 cm. long 
or more, the internodes 4-5 cm. long; leaves opposite, oblanceolate to spatulate, obtuse 
at apex, at least 3 cm. long ( including the petiole) and l cm. wide above the middle, 
tapered below into a conspicuous petiole; petiole broadly scarious-winged at base and 
clasping; Bowers solitary in the axils of leaves and branches, sessile; calyx lobes triangular
ovate, subacute at apex, strongly nerved, about 3.5 mm. long, with hyaline margins, the 
dorsal apical appendage small; stamens 5, with slender filaments about 1 mm. long; 
ovary ovoid, 2-celled; styles 2, about 0.5 mm. long; capsule ovoid-ellipsoid, pointed at 
apex, 4-5 mm. long, circumscissile; seeds about 10 in each capsule, about 1.5 mm. long, 
conspicuously rugose· with brownish granular irregular ridges, with additional light 
patches exteuded in irregular lines from the hilum. In dunes of s. Tex., Jupe-Aug.; 
endemic. 

3. Sesuvium Portulacastrum L. CENICll-LA. Glabrous fleshy perennial herb; stems
trailing, much-branched, often rooting at the nodes, sometimes forming patches 2 m. 
across; leaves narrowly oblong to oblanceolate or elliptic-obovate, to 6 cm. long and 25 
mm. broad, obtuse-rounded to abruptly acute at apex, tapered into a clasping base ( with
these commonly overlapping); flowers pedicelled, solitary in the leaf ai:ils; calyx lobes
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broadly ovate-lanceolate to lanceolate, to 1 cm. long and 6 mm. broad, hooded, pink• 
purple within, often strongly veined, with a subapical dorsal prolonged appendage; 
stamens numerous, the filaments about 5 mm. long, the oblong-elliptic anthers about 1

mm. long; ovary ovoid-globose, about 3 mm. long and thick; styles sometimes distinct to
base; capmle conic, about 1 cm. long and 5-6 mm. in diameter; seeds black, smooth and
lustrous, 1.2-1.5 mm. long. On beaches and in sand or clay dunes along the coast in Tex.,
rarely inland, flowering the year around; from Fla. to Tex., s. to S.A.; also the Old World
trop.

4. Sesuvium verrucosum Raf. Freely branched prostrate perennial herb; stems to 9 dm.
long, smooth and usually more or less finely verrucose with crystalline globules, when 
dry brownish-tan to light-grayish-tan in color; leaves oblanceolate to oblong-ovate or 
sometimes with some linear-oblong, rounded to somewhat subacute at apex, tapered into 
an expanded scarious clasping base, to 3 cm. long and 1 cm. wide above the middle, 
those of the branchlets mostly shorter than the intemodes; flowers subsessile or with a 
short stout pedicel; calyx lobes broadly ovate-elliptic to ovate-lanceolate, 4.5-7 mm. long, 
hooded, with a subapical dorsal prolonged appendage; stamens numerous; capsule conic, 
about 5 mm. long and 3 mm. in diameter; seeds black, smooth and lustrous, about 1 mm. 
long. In saline and alkaline soils about lakes, in creek bottoms and on mud Oats and clay 
dunes in w. and n.w. Tex., Apr.-Aug.; a plant of the interior from Mo. and Ark. to Tex., 
N.M., Ariz. and Calif.; also n. Mex.

5. Sesuvium sessile Pers. Succulent sprawling much-branched perennial that spreads
by rhizomes, forming mats to 6 dm. or more in diameter, the herbage densely covered 
and almost completely concealed by crystalline globules, when dry dark-gray to almost 
blackish; stems prostrate and ascending at tips; leaves essentially sessile, linear to 
narrowly linear-oblong or some narrowly obl:mceolate, obtuse at apex, to 3 cm. long, 
mostly less than 3 mm. wide, those of the branchlets longer than the intemodes; flowers 
sessile or with short stout pedicels; calyx lobes mostly oblong-elliptic, obtuse, 4-7 mm. 
long, the outer surface densely covered with crystalline globules, pink within, with a 
subapical dorsal prolonged appendage; stamens numerous, the anthers pink; capsule 
triangular-ovoid, about 4 mm. long and 3 mm. wide at base; seeds dark-brown, about 
1 mm. long. In moist saline soils about lakes and lagoons, on flats and clay dunes and in 
open grassy woodlands in extreme s. Tex., very rare inland, flowering the year around; 
from Tex. to Calif., s. to S.A. 

6. Sesuvium erectum Correll. Perennial, typically erect to erect-spreading or sometimes
decumbent, more or less adorned throughout with crystalline globules; when dry 
brownish-black to dark-gray; stems to 5 run. or more long; leaves linear-oblong to 
oblanceolate or spatulate, obtuse at apex, tapered below to a clasping base, to 4 cm. long 
and 8 mm. wide; flowers numerous, in the axils of leaves and branches, sessile or with 
pedicels rarely to 5 mm. long; calyx lobes broadly elliptic to ovate-lanceolate, obtuse to 
subacute at apex, rose-purple within, 4-8 mm. long, with a subapical dorsal appendage 
about equal to or greatly exceeding the sepal apex; styles 3 to 5, conspicuous, typically 
black when dry; stamens numerous; capsule ovoid, blunt and truncate at apex, about 5 
mm. long and 3 mm. in diameter; seeds black, plump, about I mm. long. Along canals,
on shell deposits, and about ponds and in depressions in dunes and sand hills on and
near the coast in s. Tex. with an extension inland along the Rio Grande to the Trans
Pecos, Apr.-July; undoubtedly also in n.e. Mex.

FAM. 67. PORTULACACEAE Juss.115 
PURSLANE FAMILY 

Annual or perennial herbs or rarely shrubs, glabrous or rarely pilose at the nodes, 
more or less succulent; leaves opposite, alternate or in basal rosettes, entire, often Hesby; 
stipules scarious, lacerate or modified into hairs, or none; flowers solitary, racemose, 
paniculate or cymose, terminal or axillary, perfect, regular or nearly so; sepals { sometimes 
interpreted as bracts) usually 2, persistent or deciduous, scarious or herbaceous; petals 
(.sometimes called sepals) usually 4 or 5, often fugacious or dehiscent; stamens inserted 
with the petals, sometimes adnate at the base, of the same number as the petals or usually 
more; filaments filiform; anthers 2-celled, dehiscent longitudinally; ovary I-celled, superior 

• Ref.: Percy Wilson in N. Am. FI. 21: 279-336. 1932.
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or (in Portulaca) partly or wholly inferior; styles 2 to 7, more or less united; ovules 2 to 
many, on a central or basal placenta; fruit a loculicidal or circumscissile capsule, the 
valves as many as the styles; seeds 3 to many or ( by abortion) 1 or 2, mostly round
rcniform, compressed, lenticular, the testa often crustaceous and sometimes strophiolate. 

A family of at least 19 genera and more than 3 50 species that are worldwide in 
distribution. 

I. Ovary partly or wholly inferior; capsule circumscissile .. I. Portulaca, p. 606.
1. Ovary superior; capsule valvate, splitting from the top downward ( 2)
2( 1 ). Sepals deciduous; seeds wingless ................ 2. Talinum, p. 608. 
2. Sepals persistent ( 3)
3(2). Plants shrubby, the base and older stems woody and dry; capsules with 6-valved

endocarp; seeds uncinate or arcuate; distribution in Trans-Pecos Texas ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. Talinopsis, p. 610. 

3. Plants herbaceous throughout, succulent; capsules without endocarp; seeds orbicular;
distribution in eastern third of Texas ............. 4. Claytonia, p. 610. 

1. PORTULACA L. 56 PURSLANE 

Diffuse or ascending annual or perennial succulent herbs; leaves alternate or opposite, 
Hat or terete, often in whorls around the flowers; stipules scarious or none, or reduced to 
hairy tufts; flowers perfect, solitary or crowded at the top of the stem and branches, of 
various colors; calyx 2-cleft; petals 4 to 6, usually 5; stamens 8 to many, inserted at the 
base of the petals; ovary partly or wholly inferior; styles 3 to 9; ovules numerous; capsule 
I-celled, membranous, circumscissile, many-seeded; seeds reniform or cochleate, with a
smooth or minutely tuberculate or sometimes echinate testa.

About 200 species of world-wide distribution, mostly tropical and subtropical. 
1. Lower valve of capsule with an expanded circular membranaceous wing just below

its rim; annual ................................ 1. P. umbraticola.
I. Capsule rim without a subtending wing ( 2)
2(1). Leaf axils and inflorescence glabrous or inconspicuously short-pilose; leaves

obovate-cuneate to spatulate, thick but Hat; annuals ( 3) 
2. Leaf axils and inflorescence conspicuously villous with long white kinky hairs; leaves

linear to narrowly oblanceolate, terete to subterete ( 4) 
3 ( 2). Seeds usually iridescent, when viewed at low magnification with minute ridges 

converged into peglike projections that are not crowded, very nearly to fully I 
mm. in greatest diameter; style lobes usually 3 or 4 .. 2. P. retusa.

3. Seeds dark-brown, rounde<l tuberculate, the tubercles crowded, usually distinctly
less than 1 mm. in diameter; style lobes usually 5 or 6 ...................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. P. oleracea.

4 ( 2). Plant perennial, the taproot and roots h1berous-thickened; stems mostly strictly 
erect or ascending, more or less woody at base; petals copper-colored or bronze, 
7-12 mm. long; capsules mostly more than 3.5 mm. in diameter ............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. P. suffrutescens.

4. Plants annual, the taproot not tuberous-thickened; stems mostly decumbent or
spreading-ascending; petals seldom more than 6 mm. long; capsules less than 
3.5 mm. in diameter ( 5) 

5( 4). Petals yellow to bronze, less than 3 mm. long; capsules 2 mm. or less in diameter 
............................................. 5. P. parvula.

5. Petals red-purple, 3 mm. or more long; capsules more than 2 mm. in diameter
............................................. 6. P. mundttla.

I. Portulaca umbraticola H.B.K. A glabrous prostrate to erect or ascending fleshy
annual, with angled stems; leaves rather few, the blades flat, sessile, the lower spatulatc 

:•Ref.: C. Diego Legrand in An. Mus. Hist. Nat. (Montevideo) 7 :  1-147. 1962. 
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or obovate and obtuse to rounded, the upper oblanceolate to oblong and often acute, 1-3 
cm. long, 2-11 mm. broad; flowers clustered at the ends of the branches; sepals ovate,
obscurely carinate; corolla yellow or orange and partly red; petals spatulate or obovate,
acutish or cuspidate; stamens 7 to 27; styles 3 to 6; capsule circumscissile at the middle
or above, the rim crowned by a narrow wing. the lid flattish; seeds gray, tuberculate.
P. lanceolata Engelm., P. coronata Small. In sandy soils in prairies, mesquite thickets
and salt marsh areas throughout most of Tex., Mar.-Nov.; from Tex. to Ariz. and Baja
Calif.; also Ga., Cuba and Jam.

2. Portulaca retusa Engelm. Plant glabrous, rather stout, annual, similar to P. oleracea
in habit but rather more slender and open; leaves cuneate to cuneate-obovate, mostly 
retuse or emarginate at apex, some of them rounded or nearly truncate at apex, to 25 
( rarely 35) mm. long and 1 (rare_ly 2) cm. broad above the middle; sepals ( in bud} 
obtuse, carinate-winged; corolla yellow, usually 2.5-4 mm. long; stamens 7 to 19; style 
lobes 3 or 4; capsules 5-6 mm. high; seeds about 1 mm. wide, iridescent, conspicuously 
echinate-tuberculate or sharply granulate. In gravelly soils, on clay mounds and ledges 
in s. and w. Tex., June-Sept.; from Ark. and Tex. to Ut. and Ariz. 

3. Portulaca oleracea L. PtmSLANE, VERDOLAGA. Glabrous Hesby annual, with often
stout prostrate or ascending branches, the branches spreading radially and 0.6-3 elm. 
or more long; axillary hairs few and inconspicuous; leaves alternate, the flat blades obo
vate-cuneate or spatulate, 6-30 mm. long, 0.2-13 mm. broad, occasionally larger, rounded 
or nearly truncate at the apex; buds flattened, acute; flowers clustered or solitary, sessile, 
the hairs surrounding them inconspicuous or wanting; sepals broadly ovate to orbicular, 
2.8-4.5 mm. long. 2.8-3.8 mm. broad, keeled, acutish; corolla yellowish; petals 3-4.6 mm. 
long. 1.8-3 mm. broad; stamens 6 to 10; style lobes 4 to 6; capsule 5-9 mm. high, circum
scissile at or about the middle; seeds black, 0.7-0.8 mm. (rarely 1 mm.) wide, granulate. 
On grassy slopes, dunes and in salt marshes and dry soils of perennial pools throughout 
most of Tex., May-Nov.; in temp. and trop. regions of the world. 

4. Portulaca suffrutescens Engelm. Erect or ascending herb to 3 elm. high, with
creeping tuberous-thickened rootstocks and often rather few hairs in the axils of the 
leaves, sometimes rather woody at the base; leaves alternate, short-petioled; blades terete, 
linear, to 25 �- long and 1.8 mm. broad, often persistent; flowers terminal, in clusters 
of 2 or 3, surrounded with rather long pale-brown hairs and an involucre of 6 to 8 leaves; 
sepals broadly triangular-ovate or suborbicular, 6-7 mm. long, 5-8 mm. broad; corolla 
copper- or buff-colored; petals obcordate or emarginate, 7-12 mm. long; stamens numer
ous; style lobes 5 or 6; capsule with a stipe about 2 mm. long, subglobose, 3.5-4.2 mm. in 
diameter, circumscissile a little below the middle, the upper half vemicose and greenish
tan; seeds black, somewhat iridescent, 0.5 mm. wide, rounded-tuberculate. In sandy 
gravelly soils along streams and on. flats in the Trans-Pecos, with an apparently disjunct 
station on the Edwards Plateau ( Colorado River, Austin, Travis Co.), May-Sept.; from 
Ark. and Tex. to Ariz. and Mex. 

5. Portulaca parvula Gray. Plant prostrate or ascending from a slender annual root;
stems slender, to 15 cm. long, 1-2 mm. thick, loosely branched; leaves to 13 mm. long 
and 2 mm. broad, succulent, somewhat compressed; leaf axils with white hairs 3-7 mm. 
long; inflorescence terminal, a capitate cluster of 2 to 10 flowers, after falling of involucre 
bracts 3-6 mm. in diameter; involucre bracts 3-8 mm. long; sepals becoming reddish, 
about 2.5 mm. long; petals yellow, orange or bronze, 2-2.5 mm. long; capsule 1.5-2 mm. 
thick, the basal portion saucer-shaped and with a stipe 1-1.5 mm. long; seeds about 0.5 
mm. in diameter, brownish at first but becoming black when mature, covered with
minute crowded flattened stellate roughenings. In sandy or gravelly open or brushy
areas in cen. and w. Tex., Mar.-Nov.; from Okla. and Tex., w. to s.e. Ariz. and n. Mex.

6. Portulaca mundula I. M. Johnst. CmsME. Plant herbaceous, leafy from a taproot,
often thickened, apparently nearly always emerging annually; stems 3 to 6, prostrate 
or laxly decumbent to laxly ascending, 5-15 cm. long, with upward-directed branches 
(1-5 cm. long) above the middle whidh are succulent with decidedly abbreviated inter
nodes; leaves fleshy, alternate, often very numerous and congested, 5-15 mm. long, 0.5-
1.5 mm. wide, ascending, linear to oblanceolate-linear; hairs of the leaf axils conspicuously 
kinky, woolly, often white, often 5-7 mm. long and as long as the shortest leaves or 
longer; flowers terminal, subsessile, 2 to 8 aggregated in villous heads; leaves of the 
involucre 6 to 10, linear, 5-12 mm. long, succulent; the calyx on upper part of capsule 
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often about 4 ( rarely to 6) mm. long, the lobes triangular to triangular-oblanceolate; 
petals purple, obovate, often to 6 mm. or rarely to 7.5 mm. long, 3-4.5 mm. wide, retuse 
at the apex; stamens often 10 to 1 5, rarely to 30; sfyles 3 to 5, oblanceolate, about 1.8 
mm. Ion�; capsule when ripe ovate-globose, circumscissile below the middle; upper part
of capsule shiny and deeply hemispherical, invested with the corolla and calyx and
withered coherent stamens; lower part of capsule 2.5-3.5 mm. in diameter, lightly
stipitate; seeds black, stellate-tubercular, 0.3-0.5 mm. in diameter. P. pilosa of auth.,
P. pilosa L. var, mundula (I. M. Johnst.) Legrand. In gravelly or sandy soils on slopes
and in arroyos mostly in cen. and Trans-Pecos Tex., less common eastw., spring to fall;
from Mo. and Kan. s. to n. Mex.

2. TALINUM &>ANS. FLAME-FLOWER 

Herbs or shrubby plants, often with fleshy tuberous roots; stems sometimes very short 
or elongate; leaves fleshy, alternate or nearly opposite, entire, flat or terete; flowers often 
showy, borne on long- or short-peduncled cymes or sometimes 1 to several in the axils 
of the leaves; sepals 2, deciduous; petals 5 or more, early-withering; stamens few or 
numerous; filaments filiform; ovary superior; styles 3, more or less united; ovules numer
ous; capsule !-celled, 3-valved; seeds flattened, round-reniform, with a smooth or rigid 
testa. 

About 50 species in the warmer parts of both hemispheres. 
1. Leaves flat, mostly more than 1 5  mm. wide; seeds black, i,iuricate ( 2)
1. Leaves terete or flat, less than 10 mm. wide ( 3)
2 ( 1). Flowers pink or reddish; leaves abruptly acute to acuminate at apex; bracts of

inflorescence linear-lanceolate and acuminate; distribution in brushlands of south 
Texas ...•...........••......••.............. 1. T. paniculatum. 

2. Flowers yellow or orange; leaves usually broadly rounded at apex; bracts of in
florescence mostly ovate-elliptic and apiculate; distribution in mountains of Trans-
Pecos Texas •.........•......•................ 2. T. chrysanthum. 

3 ( I ) . Flowers 1 to 3 in the axils of the leaves ( 4 ) 
3. Flowers in a terminal cyme ( 7)
4(-3). Mature seeds with several concentric subcircular ridges on the sides ( 5)
4. Mature seeds smooth ( 6)
5(4). Petals yellow; stem slender, suffrutescent at the base, stiff; capsule globose, 4-4.5

mm. in diameter; leaves linear throughout, 1.5 mm. wide or less .............. . 
. • . • . . . . . . . . . . . . . . . . . . • • . . . . • • . . . • . • . . . . . . . • , 3. T. angustissimum. 

5. Petals orange to reddish; stem rather stout; capsule ovoid, 5- 7 mm. long, 4.5-5.2 mm.
in diameter; some leaves more or less dilated to 2 mm. or more in width ....... . 
. • . . . . . . . • . . . . . . • . • . • . • . • . . • • . . • . . • . • . . • . . . . . 4. T. aurantiacum. 

6( 4). Sepals oval to orbicular, 3-3.7 mm. long, obtuse or nearly so; leaves 1 cm. long 
or less .............•............... , ...•..... 5. T. brevifolium. 

6. Sepals ovate-lanceolate to ovate or ovate-elliptic, 6- 8 mm. long, acute; leaves more
than 1 cm. long ....•.......................... 6. T. pulchellum. · 

7(3). Stamens 4 to 8; sepals 4 mm. long or less; petals 9 mm. long or less; capsule 
3.5-4.5 mm. long, 2.8-3 mm. in diameter .......... 7. T. parviflorum. 

7. Stamens 12 or more; sepals 4.5- 8 mm. long; petals 10- 1 5  mm. long; capsule 6- 7 mm.
long, about 4.5 mm. in diameter ................. 8. T. calycinum. 

1. Talinum paniculatum (Jacq.) Gaertn. PINK BABY-BREATH, RAMA DEL SAPO. Herb
with tuberous roots; stems simple or branched, rather slender, sometimes woody at the 
base, 2 5-7 5 cm. tall; leaf blades elliptic-rhombic or obovate, 2.7-10 cm. long, 13-4 7 mm. 
broad, abruptly acute to acuminate at the apex, rounded or tapering at the base into the 
petiole; inflorescence a terminal panicle, 7-2 5 cm. long, the branches cymose; bracts of 
inflorescence linear-lanceolate, acuminate, to 3 mm. long; pedicels slender, 1-2 cm. long, 
terete; sepals oval to orbicular, 3-4 mm. long, deciduous; petals oval to obovate-elliptic 
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or orbicuJar, obtuse, 3.5-4.8 mm. long, red or pink; stamens 15 to 20; capsule subglobose, 
3-4.5 mm. in diameter; seeds black, 0.9-1.2 mm. wide, minutely striolate and occasionally
minutely tuberculate, shining. In clay soils in thickets of extreme s. Tex., Apr.-July; in
s. U.S., Mex., C.A., W.I. and S.A.; introd. in China.

2. Talinum chrysanthum Rose & Standl. Perennial from a thick rather fleshy root;
stems stout, to about 1 m. high, reddish, simple or little-branched; leaves numerous, 
thick and fleshy, obovate to oblanceolate, attenuate or cuneate at base, mostly rounded 
at apex, 10 cm. long or less; inflorescence an elongated and much-branched panicle; bracts 
of inflorescence mostly ovate or ovate-elliptic and apiculate, 2 mm. long or less; flowers 
with pedicels about 15 mm. long; sepals very unequal, almost orbicular; petals bright
yellow or orange-color; capsule obtusely triquetrous, reddish; seeds black and shining, 
minutely papillose. In igneous soil and on ledges in canyons of the Trans-Pecos, June
Sept.; also N.M. 

This plant, in the past, has been combined with T. paniculatum. It is probably the 
same one that occurs west of Texas. 

3. Talinum angustissimum (Gray) Woot. & Standl. Plnnt to 4 drn. or more in height,
often lower, suffrutescent at the base, the branches slender; leaf blades linear or narrowly 
linear, 1-6 cm. long, 0.5-1.5 mm. broad, mostly acute at the apex, narrowed at the base; 
flowers usually solitary in the axils of the leaves; pedicels slender, 1-1.8 cm. long, bracted 
mostly near the base; sepals ovate to broadly ovate, 6-9 mm. long, 5-6 mm. broad; petals 
obovate, 10-13 mm, long, 3.5-6 mm. broad, yellow, sometimes tinged with orange; 
stamens 20 or more; style lobes linear; capsule globose, 4-4.5 mm, in diameter; seeds 
black, 1.2-1.3 mm. wide, with several concentric subcircular ridges on the side. T.

aurantlacum f1 angusti.ssimum Gray. In sandy or gravelly soils in arroyos, on plains and 
slopes in s. and w. Tex., May-Sept.; from Tex. to Ariz. and n. Mex. 

Extremes of this plant and T. aurantlacum are readily distinguished, but the bulk of 
the material seen tempts one to unite the two, at least varietally as Gray did in first 
describing this plant. 

4. Talinum aurantiacum Engelm. FLAME-FLOWER. Erect or ascending herbaceous
plant, 15-35 cm. tall or more, with rather stout stems and tuberous roots; leaf blades 
linear or 1inear-1anceolate, 15-55 mm. long, 1.5-3.5 mm. broad, fleshy; flowers solitary in 
the axils of the leaves; pedicels bracted below the middle, reflexed in fruit; sepals ovate, 
6-9 mm. long, 3.2-4.5 mm. broad, cuspidate; petals obovate, 9-13 mm. long, 5-6 mm.
broad, orange or reddish; stamens 20 or more; stigmas linear; capsule ovoid, 5-7 mm.
long, 4.5-5.2 mm, in diameter; seeds black, 1.3 mm. wide, with several concentric sub
circular ridges on the side. On rocky slopes of canyons and mts. in w, Edwards Plateau,
the Panhandle and Trans-Pecos, June-Oct.; from Tex. to Ariz. and Mex.

5. Talinum brevifolium Torr. Fleshy herb with spreading branches and deep root;
leaves crowded; blades subterete, narrowly spatulate to clavate or linear, 4-9 mm. long, 
1-1.8 mm. broad, obtuse at the apex; flowers solitary in the axils of the upper leaves,
borne on pedicels 3-3.5 mm. long; sepals oval to orbicular, 3-3.7 mm. long, 3.8-4.4 mm.
broad; petals obovate, 8-10 mm. long, 4-5 mm. wide, rose; stamens about 20; style as
long as the ovary, 3-cleft at t:he summit; capsule globose-ovoid or globose-ellipsoid, 3.5-
3.7 mm. long, 3-3.2 mm. in diameter; seeds nearly smooth, 1-1.1 mm. broad, with grayish
pellicle. In sandy gravelly soils of the Trans-Pecos, spring-summer; from w. Tex. to n.
Ariz. and s. Ut.

6. Talinum pulchellum Woot. & Standl. Perennial herb from a much-branched large
fleshy root, glabrous; stems several, leafy, spreading, typically branched and to 1 drn. 
tall; leaves densely but evenly distributed, not rosettelike, sessile; upper blade linear, 
nearly terete, acute, to 25 mm. long and 1-2 mm. broad; lower blade shorter, broader 
and manifestly more flat than the upper ones, subtended by a free flattened margin 
extending entirely around the base below the point of attachment; peduncles axillary, 
to 15 mm. long ( usually 1 cm. or less), 1- to 3-flowered ( usually 3); pedicels to 2 cm. 
long, each with 2 acute bractlets about 2.5 mm. long inserted below the middle, the 
cluster subtended by 2 acute bracts 4-5 mm. long; sepals 6-8 mm. long, 2.5-5 mm. broad, 
acute, ovate-lanceolate to elliptic-lanceolate, hyaline-rnargined; petals obovate, about 12 
mm, long, to 8 mm. broad, spreading, light-rose; stamens 18 or more, with filaments 4-5 
mm. long; ovary 1 mm. long or more, ovoid; styles less than 1.5 mm. long, entirely
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united and early-deciduous; stigma capitate; fruit elliptical, about 4 mm. long and 
3 mm. broad; seeds smooth, slightly angular but not concentrically ridged, about 1 mm. 
in diameter, T. Youngae C, H. Mull. In canyons of the Trans-Pecos, spring-summer; also 
N.M.

7. Talinum parviflorum Nutt. Herb 5-19 cm. high, with fleshy roots, short-stemmed
or subacaulescent; leaf blades terete or nearly so, linear, 1.5-5 cm. long, 0.8-2.5 mm. 
thick, broadened at the base; inflorescence a cyme, bracted at the forks; peduncles slender, 
3-15 cm. long; pedicels slender; sepals ovate or oval-ovate, 2.7-4 inm. long, 1.5-2 mm.
broad, deciduous; petals pink or piiilc-purple, obovate or elliptic, 5.5-7 mm. long, 2.2-2.6
mm. broad; stamens 4 to 8, the anthers oblong, 0.9 mm. long; style longer than the
stamens; stigmas subcapitate; capsule ellipsoid, 3.5-4.5 mm. long, 2.8-3 mm. in diameter;
seeds 0.8-0.9 mm. wide, smooth. In sandy soil in woods and over rock outcrops throughout
mo�t of Tex., Apr.-Aug.; from Ark., Tex. and Ariz., n. to Minn. and N.D.

8. Talinum calycinum Engelm. Erect herb with a rather thick reddish-brown fleshy
rootstock, the stems 3-10 cm. long; leaf blades subterete, 2.5-7 cm. long, 1-2 mm. thick, 
acute; inflorescence a cyme, bracted at the forks; peduncle slender, 6-23 cm. long; 
pedicels slender; sepals ovate to ovate-orbicular, 4.5-8 mm. long, 5-6 mm. broad, often 
persistent in fruit; petals pink or cerise, broadly obovate, 10-15 mm. long, 5-9 mm. 
broad; stamens 30 or more; stigma capitate; capsule globose-ovoid, 6-7 mm. long, 4.5 
mm. in diameter; seeds black, 1-1.1 mm. wide, smooth. In sandy or rocky soil in scrub
oak or brushy areas in n.-cen. and n.w. Tex., May-July; from Ark. and Tex., n. to Mo.
and Neb.

3. TALINOPSIS GRAY

A monotypic genus. 
I. Talinopsis frutescens Gray. Plant shrubby from fibrous and tuberous roots, to 6 dm.

high, usually much smaller, with slender somewhat compressed-ancipitous young stems 
and branches, with tufts of hairs at the dilated nodes; leaves opposite or fascicled in the 
axils, fleshy, linear, terete, to 3 cm. long and 1-2 mm. thick; cymes few-flowered, the 
branches short and angled; flowers sessile; sepals 2, ovate to ovate-elliptic, 7-8 mm. long, 
about 5 mm. wide, obtuse, several-nerved, persistent in fruit; corolla purple; petals 5, in 
aestivation imbricate, oval or somewhat obovate, 9-10 mm. long, 4-5 mm. wide; stamens 
20 to 25; anthers oblong, 2-celled; style columnar, shorter than the I-celled ovary; 
stigmas 3; dilated; capsule ovoid-conic, sharply tapered at apex, 1-1.5 cm. long, 4.5-5 
mm. in diameter below the middle, 3-valved, the valves separating from a thin white
papery 6-valved endocarp; seeds arcuate or uncinate, 2 mm. long, 1 mm. thick, brown,
the surface granulate. Among boulders and shrubs on mt. slopes and in valleys in tho
Trans-Pecos, July-Sept.; also N.M. and Mex.

4. CLAYTONIA L.

About 20 species in the Northern Hemisphere. 
1. Claytonia virginica L. SPRING BEAUTY. Perennial herb with globose corm 1-3 cm.

thick; stems single or usually several to many from the corm, 1-3 dm. high, glabrous, 
succulent, erect or ascending; basal leaves petioled, 6-20 cm. long, the blade as long to 
twice as long as the petiole, succulent, linear-oblanceolate, 5-15 mm. wide, indistinctly 
3-ribbed, acute at both ends; stem leaves short-petioled, opposite, 9-15 cm. long; raceme
6- to 15-flowered, 4-16 cm. long, often with a single small oval bract below the lowest
pedicel; pedicel 1.5-4 cm. long, in fruit recurved; flowers perfect, regular; sepals 2,
rounded-ovate or oval, usually obtuse or rounded at the apex, herbaceous, persistent, 5-7
mm. long; petals 5, hypogynous, oval, 9-14 mm. long, rounded to obtuse or rarely retuse
at the apex, white or rose-colored with pinkish or purplish veins; stamens 5, opposite the
petals and adnate to them at the base; ovary 6-ovuled; styles 3, united to near the apex;
capsule about 4 mm. long, rounded-ovoid, membranous, 3-valved, the edges of the valves
elastically inrolling at dehiscence; seeds 1 to 6, blackish-brown, orbicular, shining, 2 mm.
broad. C. Simsii Sweet. In sandy soil in rich woods, thickets and clearings in e. third of
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Tex., Feb.-Apr.; from s.w. Que. and w. and s. N.E. to s. Ont. and Minn., s. to Ga., Ala., 
Miss., La. and Tex. 

FAM. 68. BASELLACEAE MoQ.117
MADEIRA-VINE FAMILY 

Somewhat succulent twining glabrous perennial herbaceous vines, usually with 
tuberous rootstocks; leaves alternate, sessile or petioled, simple, entire, often fieshy
thickened, exstipulate; infiorescence usually spikelike racemes; floral bracts linear, acumi
nate-attenuate, often exceeding the pedicel in length; flowers numerous, perfect or 
unfsexual; bracteoles just below the perianth, 2 or ( when 4) in 2 decussate pairs and 
sometimes accrescent and connate at base, the upper pair often tepaloid; perianth 
segments 5, often colored, usually basally connate, imbricate, often accrescent, more 
or less persistent in fruit; stamens 5, epitepalous; filaments distinct, inserted on the 
perianth; anthers 2-celled, dorsifixed, dehiscing lengthwise; ovary superior, I-celled; 
stigmas usually 3; fruit indehiscent, surrounded by the persistent usually Heshy-accrescent 
calyx and eventually the keeled or more or less winged bracteoles; seed solitary, globular. 

About 15 species in 4 genera, mostly in Tropical America. A family in much need of 
an exacting study. 

I. ANREDERA Juss.

Characters of the family. A small genus of less than 10 species in the warmer parts of 
America, from Florida, southern Texas and Mexico to central South America. 

1. Lower pair of bracteoles connate at the base to form a persistent cuplet at summit
of pedicel; upper pair of bracteoles cymbiform, slightly exceeding the tepals, with 
the dorsal keels narrowly winged below .... .•.... . 1. A. baselloides.

1. Lower bracteoles free, caduceus ( 2 )
2( 1 ). Racemes stout, usually less than 10 cm. long, greatly to only slightly exceeding

the subtending leaf; upper bracteoles cymbiform, about as long as tepals, broadly 
and conspicuously winged on back at maturity .. , .. 2. A. scandens. 

2. Racemes slender, lax, elongated, more than 12 cm. long, much-exceeding the subtend
ing leaf; upper bracteoles concave, dorsally carinate but not broadly winged •.. . 
. . . . . . . . . . . • . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . 3. A. 1,eptostachys. 

1. Anredera baseHoides ( H.B.K.) Baill. Glabrous vine with stout stem and branches;
leaves with petioles 8-18 mm. Jong, cordate to subcordate-ovate, acuminate-mucronate, to 
about 10 cm. long, 2-3.5 cm. wide, cordate to subcordate at base; peduncles slender, to 
25 mm. long; racemes usually much longer than the subtending leaf, simple or compound; 
pedicels 1-2 mm. long; floral bracts linear-subulate; lower pair of bracteoles minute, tri
angular, somewhat obtuse and concave, united at base to form a cup; upper pair of 
bracteoles orbicular-elliptic to ovate-orbicular, about as long as tepals; tepals ovate to 
elliptic, 1-2 mm. long; filaments subulate; anthers oblong; stigmas mostly subsessile and 
oblong-obovate. Boussingaultia baselloides H. B. K. In thickets and among cedars in s.
cen. Tex., all year; also trap. Am. 

2. Anredera scandens (L.) Moq. Plant a glabrous diffuse high-climbing vine from
a perennial tuberous rootstock, to 1 m. long, the slender stem Hexuous; leaves with a 
petiole to 1 cm. long, ovate to rhombic-ovate or subcordate, subtruncate to tapering at 
base, to 85 mm. long and 6 cm. wide, usually much smaller, the lower leaves obtuse to 
shortly acuminate at apex, the upper leaves oblong-ovate and long-acurninate; peduncles 
6-12 mm. long, slender, sulcate; racemes rather stout, greatly to only slightly exceeding
the subtending leaf, rarely more than 10 cm. long and to about 9 mm. thick, at length
pendulous; Horal bracts narrowly subulate, shorter than the pedicels; pedicels 1-2 mm.
long, thickened at apex; lower bracteoles minute, broadly ovate, acutish; upper bracteoles
about 2 mm. long, oblong-elliptic, concave, obtuse, at maturity broadly winged and about
4 mm. long; tepals oblong, somewhat acute, about as long as upper bracteoles; fruit

11 Adapted, in part, from C. G, G. J. van Steenis, Flora Malesiana, 5:300-304. 1957. 
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terminating in a thickened style, smooth below, rugose above. A. vesicaria (Lam.) Gaertn, 
f. In thickets and brushlands, pahn groves and open woods, on gravelly hills and about
fences and hedges in s. Rio Grande Plains and Brownsville area, Sept.-Nov.; also Fla.,
W.I. and Latin Am.

3. Anredera leptostachys (Moq.) Steen. SACASILE. A glabrous vine with slender stems
and branches; leaves with petioles about I cm. long, ovate to ovate-elliptic or subcordate
ovate, to about 7 cm. long and 5 cm. wide, acute to slightly acuminate at apex, thickish, 
usually gradually or abruptly narrowed at base; racemes slender, lax, elongated, simple or 
branched, 12-17 cm. long, about 8 mm. thick, much longer than the subtending leaf; Horal 
bracts linear-subulate, flexuous, about as long as the pedicels; lower pair of bracteoles 
minute, triangular-subulate, concave; upper pair of bracteoles oblong, slightly keeled 
below; tepals ovate to oblong, 1-2 mm. long; filaments subulate; anthers oblong. Boussin
gaultia leptostachya Moq. Open woodlands in the Brownsville area, all year; also trop. Am. 

FAM. 69. CARYOPHYLLACEAE Juss. 0
PINK F�Y 

Annual, biennial or perennial herbs or small woody-based plants, with nodose stems;

leaves entire, typically opposite or whorled, often united at base, with or without stipules; 
flowers regular, perfect or rarely unisexual; sepals 4 or 5, persistent, distinct or united 
into a tube; petals as many as sepals, rarely fewer or none, often toothed or lobed; stamens 
usually as many as and alternating with the petals; filaments sometimes cohering at the 
base; styles 2 to 5, distinct or more or less united; ovary free from the calyx, I-celled or 
incompletely 2- to 5-celled at base; capsule few- to many-seeded, opening by 2 to 5 
entire or bifid valves; seeds small. 

More than 1750 species in about 70 genera, cosmopolitan but most abundant in tem-
perate climates. 
1. Stipules none ( 2)
1. Stipules present ( 14)
.2 ( 1 ) . Sepals united ( 3 )
2. Sepals free ( 7 )
3 ( 2). Flowers and cymes closely subtended by 2 or 3 pairs of scarious broadly ovate-

oblong or obovate bracts . • . • . . • . . • . . . . . • . • . . • • • 1. Petrorhagia, p. 613. 
3. Flowers and cymes without subtending scarious bracts ( 4)
4(3). Styles 2 (5)
4. Styles 3 to 5; calyx always strongly ribbed ( 6)
5( 4). Calyx cylindric, not strongly angled; petals appendaged ................... . 

. • . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . • . . . • . . . 2. Saponaria, p. 613. 
5. Calyx ovoid, strongly 5-angled; petals not appendaged . 3. Vaccaria, p. 613.
6( 4 ). Calyx teeth not exceeding the petals ............. 4. Silene, p. 614. 
6. Calyx teeth long and narrow, much-exceeding the petals. 5. Agrostcmma, p. 616.
7 ( 2). Petals present ( 8)
7. Petals absent ( 12)
8(7). Petals more or less deeply bifid (9)
8. Petals entire, emarginate or irregularly toothed ( 11)
9 ( 8). Style 1, 3-cleft; capsule 3-valved . . . . . . . . . . . . . . . . 6. Drymaria, p. 616. 
9. Styles 3 or more; capsule opening by twice as many teeth or valves as there are

styles ( 10) 
10(9). Styles 5 ..................................... 7. Cerastlum, p. 618. 
10. Styles 3 ( or varying from 3 to 6) . . . . . • . . . . . . . . • . • • 8. Stellaria, p. 620. 
11 ( 8). Fewer styles ( 2 or 3) than sepals . . . . . . . . . . . . . . . 9. Arenaria, p. 621. 
11. As many styles as sepals ( 4 or 5) .................. 10. Saglna, p. 624, 
12(7). Leaves linear ................................ 10. Sagina, p. 624. 
12. Leaves not linear ( 13 )

• See AppendiL
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13(12). Styles 5 .................................... 7. Cerastlum, p. 618. 
13. Styles 3 or varying from 3 to 6 . . . . . . . . . . . . . . . . . . . . 8. Stellaria, p. 620. 
14( 1 ). Outer three sepals with a setaceous tooth on each side; leaves subulate-setaceous, 

rigid ........ ................................ 11. Loeflingia, p. 624. 
14. All sepals entire; leaves not subulate-setaceous or rigid ( 15)
15( 14). Lower leaves usually in closely approximated pairs resembling whorls of 4; small

decumbent herbs with tiny flowers about 3 mm. in diameter; styles joined below 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12. Polycarpon, p. 624. 

15. At least the lower leaves in opposite pairs; styles free to base ( 16)
16(15). Petals minute or lacking; sepals with conspicuous awns; stipules conspicuous,

silvery, lanceolate and acuminate-attenuate, usually more than 5 mm. long ..... . 
. . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13. Paronychia, p. 625. 

16. Petals more or less equaling the sepals in length; sepals without awns; stipules small,
deltoid to setaceous, acute to attenuate, less than 5 mm. long ( 17) 

17( 16). Style l; petals 2-cleft ........................ 6. D,ymarla, p. 616. 
17. Styles 3 or more; petals entire ( 18)
18(17). Styles 5 .................................... 14. Spergula, p. 629. 
18. Styles 3 ........................................ 15. Spergularia, p. 629. 

1. PETRORHAGIA (SER.) LINK

About 20 species that are native mainly to the Mediterranean region. 

1. Petrorhagia prolifer ( L.) Ball & Heywood. CmLDING PINK. Slender annual with
simple or branched stems to 5 elm. high, glabrous or scabrid; cauline leaves to 4 cm. long 
and 2 mm. wide, linear-oblong, 3-veined; sheath 1-2.5 mm. long, about as broad as long; 
largest bracts of the head 6-12 mm. long, 3-8 mm. broad, usually obtuse; calyx 10-13 
mm. long, the costae 3-veined, the oblong teeth obtuse; petals pink or purplish, 10-14 mm.
long, the obcordate limb 2-3.5 mm. wide; seeds 1.3-1.9 mm. long, 0.8-1.1 mm. broad,
reticulate. Dianthus prolifer L., Tunica prolifer ( L.) Scop. Scattered in grasses along
roadsides and in fields in e. Tex., spring-summer; a nat. of Eur. and N. Afr. that occurs as
an escape in various parts of N.A.

This is an extremely aggressive plant. Since its very recent introduction into Texas, 
probably in contaminated rye grass seed sown along state right-of-ways, it has spread 
throughout most of east Texas from northeast Texas, where it was originally discovered. 
It reproduces abundantly. 

2. SAPONARIA L.

About 30 species that are native to Eurasia and northern Africa. 
1. Saponaria officinalis L. SoAPWORT, BOUNCING-BET. Plant perennial, stout, erect,

glabrous, to 6 dm. high; stems simple or sparingly branched, leafy; leaves opposite, oval
lanceolate to elliptic or sometimes ovate, subobtuse to acute at apex, narrowed at base to 
a short broad petiole, to 8 cm. long and 35 mm. wide, prominently 2- to 5-nerved; flowers 
showy, in dense terminal corymbs; bracts foliaceous or much-reduced and narrow; calyx 
tube cylindric or nearly so, naked, obscurely nerved, to 2 cm. long, the 5 Ianceolate 
teeth about 2 mm. long; petals 5, white or pink, cuneate, notched at apex, well-exserted 
and spreading, crowned with an appendage at the top of the prominent claw; stamens 10; 
styles 2; ovary !-celled or incompletely 2- to 4-celled; capsule included, subcylindric, 
dehiscent by 4 short apical teeth. In fields and waste places in e. Tex., June-Sept.; a nat. 
of Eur. that is locally naturalized in various places in temp. N.A. 

3. VACCARIA MEDIC,

Four species, natives of Eurasia. Differs from Saponarla in the winged calyx tube and 
absence of coronal scales. 
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1. Vaccaria pyramidata Medic. Cow-HERB, cow-COCKLE. Annual herb with a slender
taproot and glabrous dichotomously branched flowering stems that are 3-6 dm. high; 
leaves opposite, basal leaves oblong-lanceolate, upper leaves ovate-lanceolate and cordate
clasping, all sessile, acute, glabrous and glaucous; flowers in terminal open cymes, slender
pedicelled; calyx tube inflated, glabrous, with 5 sharp angles or wings and 5 triangular 
teeth, the intervening parts white and scarious; petals well-exceeding the calyx, pale 
rose-color, the limb cuneate, rounded or somewhat emarginate, toothed; corona scales 
lacking; stamens 10; styles 2; capsule globular, 4-celled below, opening by 4 teeth; seeds 
laterally attached, black, 2 mm. across. Saponaria V accaria ( L. ) Britt. In waste places 
and cult. grounds, especially wheat fields, in n.-cen. Tex., a nat. of Euras. that has 
become naturalized. 

4. SILENE L. 58 CATCHFLY. CAMPION 

Annual or perennial herbs with solitary or clustered stems; leaves opposite or whorled, 
exstipulate; flowers white, pink or red, solitary or in cymes; calyx cylindric, ovoid or cam
panulate, 5-toothed or -cleft, 10- to many-nerved, naked at base; petals 5, usually clawed, 
the blades often cleft or toothed and usually with a scalelike appendage at the base; 
stamens 10; styles 3 or rarely 4 or 5; ovary I-celled or incompletely 2- to 4-celled; capsule 
dehiscent by 6 or rarely 3 apical teeth; seeds numerous, often papillate or tubercled. 

About 500 species of wide geographic distribution, especially the Mediterranean region. 
1. Annuals; plants mostly weedy ( Doubtful cases should be keyed under both alterna

tives) (2) 
1. Perennials; plants not weedy { 3)
2 ( 1 ) . Plant usually glabrous throughout, at least the calyx without pubescence; stems

mostly with sticky mucilaginous bands . .......... I. S. Antirrhina. 
2. Plant densely pubescent thoughout; stems with mucilaginous bands ............ .. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. S. gallica. 

3{ 1). Leaves 4 per node on the middle portion of stem; petals not differentiated into 
blade and claw; petal appendages lacking ......... 3. S. stellata. 

3. Leaves always only 2 per node; petals usually differentiated into narrow claw and
expanded blade with appendages at or near their juncture ( 4) 

4 ( 3). Blades of petals lance-elliptic, entire; appendages entire, linear, 2-4 mm. long .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 4. S. subciliata. 

4. Blades of petals variously shaped, lobed to laciniate; appendages lacerate, triangular
ovate, mostly not over 2 mm. long ( 5) 

5( 4). Stem leaves 1-2.5 cm. long and 1-3 mm. wide; petals 2-lobed .............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. S. Plankii. 

5. Stem leaves usually more than 2. 5 cm. long and 3 mm. wide; petals laciniate ..... . 
6. S. laciniata. 

1. Silene Antirrhina L. SLEEPY CATCHFLY. Erect or ascending annual, to 8 dm. high,
paniculately branched, the slender branches and branchlets of the panicle ascending or 
sometimes loosely spreading, puberulent to essentially glabrous, commonly with a dark 
glutinous band below the nodes; basal leaves oblanceolate to spatulate, those of the stem 
becoming linear to lanceolate or oblanceolate, to 7 cm. long and 1 5  mm. wide; Bowers 
numerous, slender-pedicelled; flowering calyx fusiform, in fruit becoming ovoid-cam
panulate, to 1 cm. long, glabrous, with 10 straight nerves, the short triangular apical 
teeth often purplish; petals small, transient, white to pink or purplish, more or less 
emarginate, mostly exceeding the calyx by 2-3 mm.; capsule subsessile within the closely 
embracing calyx, ovoid, to 1 cm. long. A weedy plant that occurs in moist grassy areas, 
fields, open woodlands and in waste places throughout most of Tex., Mar.-Sept.; from 
s.w. Que., w. to B.C., s. to Mex. 

Occasionally individuals without petals are found. 

"Adapted from C. Leo Hitchcock and Bassett Maguire in Univ. Wash. Puhl. Biol. 
13: 1-73. 1947. 
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2. Silene gallica L. FoRKED CATCHFLY. Annual or biennial, slender, to 45 cm. high;

sterns simple and erect to much-branched and decumbent, hirsute to hispid, glandular
pubescent above; basal leaves oblanceolate to spatulate, obtuse and usually mucronate 
at apex, the upper leaves lanceolate, usually about 25 mm. long and 5 mm. wide; racemes 
simple, I sided, to 15 cm. long, the short-pedicelled flowers in the axils of bracteal 
leaves; calyx tubular-fusiform, to l cm. long, rounded at base, IO-nerved, erect or 
ascending, villous-hirsute, with long lance-attenuate apical teeth, becoming ovoid-inflated 
in fruit; petals very small, the white to pinkish limb entire or merely crenate or emarginate, 
usually slightly longer than the calyx and somewhat twisted; capsules ovoid; seed faces 
excavated. S. dichotoma of Tex. auth. A. Eur. plant that has become naturalized along 
roadsides and in waste places in the e. third of Tex., Apr.-May; from N.S. and Mich., 
s.w. to Mo. and Tex.

3. Silene stellata ( L.) Ait. [ STARRY CAMPION. Perennial with strongly branching
crown; stems several, stiffish, puberulent to glabrate, ascending, to 1 m. high, usually 
much smaller; all except the lowest and uppermost leaves in whorls of 4, ovate to linear
lanceolate, long-acuminate, to 1 elm. long and 4 cm. wide, minutely puberulent beneath, 
smooth to scabrous above; panicle simple and elongate or with a few elongate ascending 
branches, with small foliaceous bracts; flowers with slender pedicels to 8 mm. long; calyx 
campanulate, inflated, somewhat scarious with age, to 12 mm. long, the 10 veins not 
prominent, glabrous or merely puberulent, the broadly triangular apical lobes 2-3 mm. 
long; corolla about 2 cm. across; petals white, lanate at base, crownless, with the margins 
cut into a fringe; capsule nearly globose; seeds dark-purplish-brown, uniformly rugose
papillose, about I mm. long. In woods or clearings in the e. third of Tex., May-July; from 
Mass. to Minn., s. to Ga., Ala., Okla. and Tex. 

4. Silene subciliata Robins. Perennial; stems few from a branched crown, to 11 elm.
high, simple or branched above, glabrous; leaves linear to narrowly oblanceolate, to 16 
cm. long and 12 mm. wide, rather fleshy, usually attenuate to the petiolar base, entirely
glabrous or with scattered cilia on the margins that may be as much as 3 mm. long;
bracts greatly reduced, linear-lanceolate; inflorescence elongate, open, few-flowered, some
times reduced to a solitary terminal flower, the lower floral branches sometimes nearly 1
dm. long, essentially glabrous; calyx tubular, IO-nerved, glabrous and smooth, to 25 mm.
long, the lanceolate ciliate apical lobes about 4 mm. long; corolla scarlet, pilose-woolly at
base; corolla blades oblong-elliptic, about 15 mm. long, entire to obscurely toothed, not
lobed, the claws narrow and slightly auriculate at top, the margins ciliate; appendages 2,
linear, tubular, entire, about 4 mm. long; filaments exserted, hairy at base; carpophores
3-4 mm. long, hairy; styles 3, scarcely exserted; seeds dark-brown, subreniform, about
2 mm. long, dorsally verrucose in lines. In sandy soils in open woodlands and scrub areas
in s.e. Tex., July-Oct.; also w. La.

5. Silene Plankii Hitchc. & Maguire. Low perennial, from multicipital caudex; stems
ascending, 10-15 cm. tall, finely reb·orsely grayish-puberulent, becoming glandular in the 
inflorescence; basal leaves oblanceolate, acute, to 23 mm. long and 4 mm. wide; cauline 
leaves in 5 to 8 pairs, linear to linear-lanceolate, acuminate, 1-2 cm. long, 1-3 mm. broad, 
finely glandular-puberulent ( especially near the inflorescence); inflorescence few-flowered, 
often of but a single terminal blossom or on or two flowers developing from lower nodes; 
calyces 2-2.8 cm. long, tubular, slightly constricted below, glandular-pubescent, 10-
nerved; calyx lobes 2-4 mm. long, membranous-margined and ciliolate; corolla scarlet, 
the claws glabrous, to 22 mm. long, gradually and uniformly widened to 3-4 mm. at top, 
scarcely auriculate but abruptly narrowed to blades; corolla blades 5-8 mm. long, obovate, 
bilobed one sixth to two thirds its length, the revolute lobes entire or rarely deeply 
crenate; appendages located about 1 mm. above base of blade, 1-1.5 mm. long, oblong, 
rather deeply crenate-lacerate; carpophore about 5 mm. long, glabrous; filaments well
exserted; styles 3, exserted 2-4 mm.; ovary I-celled, mature seeds not seen. On moss
covered ledges in Franklin Mts. of extreme w. Tex., June-Oct., also N.M. 

6. Silene laciniata Cav. MEXICAN CAMPION. Perennial, from a fleshy deep taproot;
stems one to several, to 1 m. high, weak, sometimes scandent, densely retrorsely puberulent 
and stipitate-glandular, the pubescence more dense in the inflorescence; leaves variable 
to 8 cm. long and 38 mm. broad, linear to lanceolate or oblanceolate and acute and sessile 
or broadly elliptic to oblanceolate or obovate, then acute or obtuse, sometimes narrowed 
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to a distinct petiole, entire to rarely finely toothed, pubescence similar to that of stem; 
flowers solitary or in few-flowered panicles; pedicels 2--4 cm. long, densely glandular; 
calyx cylindric-tubular, mostly 1 5-2 5 mm. long, puberulent and more or less densely 
glandular, frequently somewhat zygomorphic; calyx lobes lanceolate to oblong or obovate, 
acute to rounded, narrowly or broadly scarious-margined; petals scarlet, conspicuous, 
claws mostly glabrous or sometimes ciliolate, equaling or somewhat exceeding the calyx, 
the auricles inconspicuous; appendages 2, broad, toothed, 1-2 mm. long, occasionally 
somewhat tubular, translucent area beneath more or less prominent; ·corolla blade broadly 
cuneate to oblong in outline, to 1 5  mm. long, usually deeply cleft into 4 linear or 
lanceolate lobes, occasionally bifid or with 5 or 6 lobes; stamens exserted, the filaments 
glabrous; carpophore glabrous, 2--4 mm. long; styles 3, exserted; capsule oblong-ovoid, 
to 18 mm. long; seeds reddish-brown, 1.2-1.5 mm. broad, marginal papillae conic, 
prominent. In rich soil, usually in shaded areas, in mts. of the Trans-Pecos, July-Oct.; from 
Tex., w. to Calif. and s. in Mex. to Oax. and Ver. 

Texas plants have been referred to var. Greggii (Gray) Hitchc. & Maguire, which are 
characterized by larger leaves that are elliptic to broadly lanceolate or oblanceolate and 
up to 8 cm. long and 38 mm. wide. All leaves except the uppermost are also rather 
abruptly narrowed to a distinct petiole. The calyx is 2-2.5 cm. long. 

5. AGROSTEMMA L.

Two species that are natives of Eurasia. 
I. Agrostemma Githago L. CoMMON CORN-COCKLE. Rather coarse erect annual to 1

m. high; stems simple or with a few erect branches, densely pubescent throughout with
appressed whitish hairs; leaves linear-lanceolate, acute to long-acuminate at apex, to 12
cm. long; flowers solitary and terminal on the stout elongated peduncles; calyx tube
ovoid, 1-1.5 cm. long, the 5 linear foliaceous lobes 2 to 3 times as long as the IO-ribbed
tube that is narrowed at the throat; petals 5, purple, varying to white or red, clawed,
obovate to cuneate, emarginate, not appendaged, a little shorter than the calyx lobes;
stamens 10; styles 5; capsule 1-ceJled; seeds numerous, black. Fields and waste-places in
e.-cen. Tex., Mar.-July; adv. from Eur.

6. DRYMARIA R. & S.119 DRYMARY 

Annual or perennial glabrous or pubescent herbs, occasionally subligneous below, 
prostrate, spreading or erect; leaves opposite or pseudoverticillate, glabrous to villose or 
glandular, sessile to long-petiolate, usual1y with persistent or fugacious small stipules; 
flowers few to many in dichasial cymes, rarely in pseudoverticils, in racemes or solitary 
or clustered in the leaf axils; sepals 5, not connate; petals 3 to 5 or rarely wanting, white, 
usually 2-cleft, occasionally appendiculate in the sinus, often auriculate; stamens 2 to 5; 
anthers versatile, 2-celled; filaments flattened, slightly connate at the base, rarely alternat
ing with prominent staminodia; ovary superior, slightly stipitate; carpels mostly 3, the 
3 styles more or less united below; ovules few to many, campylotropous on free central 
placentae; capsule ovoid to spheroid, usually dehiscing into 3 entire valves; seeds 1 to 
many, cochleate, vermiculiform, hippocrepiform or ampulliform, usually tuberculate, the 
embryo curved about the perisperm. 

A genus of about 50 species, primarily American. 
l. Leaves linear ( 2)
1. Leaves ovate to reniform or broadly elliptic to suborbicular ( 3)

2( I). Leaves mostly pseudoverticillate; petals 4-lobed .•• 1. D. molluginea.
2. Leaves opposite; petals deeply bilobed ........•...•• 2. D. leptophylla. 

3( 1 ). Stems erect-ascending; leaves opposite; inflorescence a lax few-flowered cyme; 
petals deeply bilobed .......................... 3. D. laxiflora. 

3. Stems mostly prostrate; leaves pseudoverticillate; inllorescence umbelloid; petals
4-lobed ••.....•.....•.••.....•..•.•.••....•.• 4. D. pachyphylla. 

• Adapted from James A. Duke in Ann. Missouri Bot. Gard. 48:173-268. 1961.
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I. Drymaria molluginea (Lag.) Didr. Slender erect virgate or dichotomously branched
annual to 2 dm. high, the internodes shorter to longer than the leaves, glabrous or with ses
sile glands; leaves mostly pseudoverticillate, glabrous or scantily glandular, to 25 mm. long 
and 2 mm. broad, linear, obtuse at apex, attenuate to the sessile base; stipules lance-deltoid, 
1-2 mm. long; inflorescences of terminal cymose racemes, only the first 1 or 2 branches
cymose, subsequent branching tending to be racemose, the peduncle to 3 cm. long; bracts
1-2.5 mm. long; pedicels 2-5 mm. long, glabrous to minutely stipitate-glandular; sepals
2.5-3.5 mm. long, glabrous or minutely glandular, oblong, obtuse and often cucullate
at apex, only the midrib prominent; petals 5, to 25 mm. long and 0.7 mm. broad, provided
with usually 4 lobules at apex, the outer lobules one third to one half as long as the
trunk, the inner lobules occasionally absent or reduced to mere dentations, the subdeltoid
trunk laterally denticulate and truncate or tapered to the minute claw; stamens 5, 1.5-2
mm. long, the oblong to suborbicular anthers 0.4-0.5 mm. long; staminodia absent; ovary
at anthesis globose, about 2 mm. long; style 2- to 3-cleft nearly to the base, less than 1
mm. long; stylopodium absent; capsule subglobose, 2-3 mm. long, exceeding the sepals;
seeds as many as 17, to 1.4 mm. broad, dark-brown or purplish in age, hippocrepiform,
dorsally flat, scarcely umbonate ventrally, minutely corrugated or tuberculate, the tu
bercles broader than long. D. sperguloides Gray. In sandy soils in the Trans-Pecos, July
Sept.; from w. Tex. to Ariz., s. to cen. Mex.

2. Drymaria leptophylla ( Cham. & Schlecht.) Fenzl. Erect delicate usually sparsely
branched annual to 2 dm. high, the internodes much longer than the leaves, glabrous 
to minutely glandular; leaves opposite, rarely pseudoverticillate, glabrous, linear to 
narrowly oblong, to 25 mm. long and 1 mm. broad, often involute and circinate, obtuse 
to acute at apex, tapered to the subsessile base; stipules entire, to 0.8 mm. long, acicular, 
caducous; inflorescences of terminal many-flowered dichasial cymes, the peduncles to 5 
cm. long, glabrous to minutely glandular; bracts ovate, to 1.5 mm. long, equaling or
exceeding the pedicels; sepals 1.5-3.5 mm. long, narrowly ovate, acute and often some
what reflexed at apex, 3-ribbed, glabrous or with a few sessile glands; petals 5, to 2.4 mm. 
long, bifid about half their length, the linear lobes obtuse or acute; stamens 5, to 1.5 mm. 
long, the suborbicular anthers about 0.2 mm. long, the filaments basally and briefly con
nate; ovary at anthesis subglobose; style about attaining the anthers, divided nearly to 
the base; capsule 1.5-2 mm. long; seeds as many as 20, cochleate, 0.5-0.7 mm. long, 
evenly tuberculate with rounded tubercles. In soil along streams in canyons and on mt. 
slopes in the Trans-Pecos, Aug.-Oct.; from Ariz. to Colo., s. to w. Tex., s. Mex., and in 
Baja Calif. 

3. Drymaria laxi.Oora Benth. Glabrous to densely stipitate-glandular diffuse to sub
cespitose perennial, to 3 dtn. high, the internodes mostly longer than the leaf blades; 
leaves opposite, with petioles to 5 mm. long, glabrous to densely stipitate-glandular, ovate 
to reniform, to 12 mm. long and 14 mm. broad, trincrved, obtuse to acute and mucronu
late at apex, marginally entire, mostly truncate to subcordate at base; stipules bifid or 
tri6d, rarely entire, the divisions setaceous, to 3.5 mm. long; inflorescences of lax few
flowered cymes, the peduncles to 4 cm. long; bracts ovate, strongly I-ribbed, scarious, 
apiculate, 1.5-3 mm. long, transparent except for the midrib, mostly shorter than the 
pedicels; pedicels subglabrous to densely stipitate-glandular, 2-6 mm. long; sepals to 
6 mm. long and 2.2 mm. broad, glabrous to densely stipitate-glandular, lanceolate to 
narrowly ovate, trinerved, acute, the midrib occasionally excurrent; petals 5, to 6 mm. 
long, bifld one half to two thirds their length, the oblong lobes emarginate, with one 
dichotomous vein, the trunk as long as or longer than the claw; stamens 4 or 5, 2-4 mm. 
long, the oblong anthers to 0.8 mm. long; ovary at anthesis ellipsoid, exceeded by the 
anthers; style elongate, trifid for one third to one half its length, slightly exceeding the 
anthers; capsule 3- or 4-valved, 2-4 mm. long, many-seeded; seeds 0.5-0.7 mm. broad, 
evenly tuberculate, the dorsal tubercles conical, the facial tubercles substellate. In soil 
about base of boulders and in crevices in mts. of the Trans-Pecos, July-Oct.; from w. Tex. 
through Mex. to Guat. 

Drymaria gracilis Cham. & Schlecht., of Mexico, has been reported from Texas, doubt
lessly based on misdetermined plants of this species which it strongly resembles. 

4. Drymaria pachyphylla Woot. & Standl. Glaucous subsucculent annual, the vegetative
branching largely confined to radially diverging branches from a slender yellowish root
stock or to terminal pseudoverticillate branch systems, the elongate spreading internodes 
much-exceeding the terminally crowded leaves; leaves pseudoverticillate, with clasping 
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petioles to 8 mm. long. glaucous, subsucculent, wrinkling in drying, broadly elliptic to 
suborbicular, obtuse to acutish at apex, tapering to the petiole, to 14 mm. long and 12 
mm. broad; stipules absent; inflorescences of terminal and axillary contracted umbelloid
vertici1s subtended by normal foliage leaves and bracts, the pedicels 1-5 mm. long;
bracts ovate, obtuse, scarious and almost nerveless, to 1.5 mm. long; sepals subequal, 
glabrous, glaucous, ellipsoid, obtuse, to 3.3 mm. long and 2 mm. broad, obscurely 3- to 
5-nerved, the central portion green, the margins scarious; petals 5, 2.5-3 mm. long, bifid
about half their length, with 2 oblong lobules in the cleft, the serrulate trunk tapered
to the base, the claw not clearly delineated; stamens 5, to 1.5 mm. long, the oblong
anthers about 0.5 mm. long; ovary at anthesis subglobose, the short style bifid or trifid
more than ·half its length and slightly exceeding the anthers; capsule subglobose, 3-4 mm.
long, mostly exceeding the sepals; seeds as many as 2 5, black, vermiculiform, facially
gibbous, more or less tessellate, to 1.8 mm. long, about twice as long as broad. On sand
gravel bars and in silty areas along streams in the Trans-Pecos, often as a pioneer on
bare areas, Jan.-Oct.; in w. U.S. and n. Mex.

This plant is known to be toxic to sheep and cattle. 

7. CERASTIUM L. MousE-EAR. CmCKWEED 

Annual or perennial pubescent or hirsute herbs, sometimes viscid; flowers white, few 
to many, home in terminal dichotomous cymes, glomerules or singly in leaf axils; sepals 
5 or rarely 4; petals of the same number as the sepals or rarely wanting, 2-lobed or -cleft; 

stamens 10 or rarely fewer; styles equal in number to the sepals and opposite them, rarely 
fewer; capsule I-celled, cylindrical, often curved, membranaceous, opening at the sum
mit by twice as many teeth as there are styles, many-seeded; seeds rough. 

About 60 species that are widely distributed but mostly in temperate zones. 
1. Petals equal to or shorter than the sepals ( 2)
1. Petals slightly to decidedly longer than the sepals ( 6)
2( 1 ). Leaves subcoriaccous, linear to linear-lanceolate, terminated by a long awn,

glabrous, appressed to stems .................... 1. C. Cl.awsonii. 
2. Leaves herbaceous, mostly elliptic to obovate or oblanceolate, at most acute, more or

or less pubescent or glandular-pubescent, not appressed to stem ( 3) 
3 ( 2). Capsule teeth at maturity strongly revolute from tip; pedicels usually 2 to 3 times 

longer than the capsules; stem nearly naked above .. 2. C. texanum.
3. Capsule teeth not revolute but the lateral margins of ten recurved; pedicels usually

about equal to or shorter than the capsules; stem more or less leafy above ( 4) 

4 ( 3). Flowers arising singly in leaf axils along much of stern and branches ......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 3. C. axill.are. 

4. Flowers concentrated in glomerules and cymes at apex of stem and branches ( 5)

5( 4). All floral bracts green and herbaceous; sepals witl1 long hairs noticeably extend
ing beyond their apex; leaves typically obovate ... .4. C. glomeratum.

5. Uppermo�t floral bracts with whitish scarious margins; sepals without long hairs
extending beyond their apex; leaves typically elliptic ...................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. C. vulgatum. 

6( 1). Capsule teeth at maturity strongly revolute from tip; stem nearly naked above .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. C. texanum.

6. Capsule teeth not revolute, at most with the lateral margins recurved; stem more or
less leafy above ( 7) 

7 ( 6). Flowers in glomerules; pedicels shorter than calyx . 4. C. glomeratum. 
7. Flowers in lax or somewhat compact cymes ( 8)
8 ( 7). Leaves usually 30 mm. long or less; fruiting pedicels about as long as or shorter

or rarely longer than the capsules, straight or at most only gently curved ...... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. C. brachypodum.

8. Leaves usually more than 35 mm. long; fruiting pedicels usually much longer than
the capsules, rather abruptly curved just below the calyx .................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. C. 11uta11s.
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1. Cerastium Clawsonii Conell. Plant with numerous erect stems from a slender root,
apparently annual; stems simple or sparsely branched near base, noticeably grooved and 
ciliated on the ridges; leaves sessile, glabrous, subcoriaceous, opposite, erect and more or 
less imbricate up the stems, linear to linear-lanceolate, terminated by a long awn, 5-8 mm. 
long, 1 mm. wide or less, with a keeled central dorsal nerve that is decurrent on the stem; 
flowers solitary at apex of stems and branches, on rather stout fooved peduncles; sepals
elliptic to elliptic-lanceolate, abruptly tapering to a long rigi awn, the broad hyaline 
margins ciliate, about 8 mm. long and 2 mm. wide; petals broadly cuneate-suborbicular 
to suborbicular-obovate, slightly emarginate at the broadly rounded apex, concave, shorter 
than the sepals; styles 5, united for most of their lengh, to 4 mm. long, the stigmas 
capitate; stamens 5, the slender filaments to 4 mm. long; anthers linear-oblong, sagittate at 
base, about 1.5 mm. long; capsule ovoid (immature). Known only from the type locality 
3 miles south of Alpine, Brewster Co., Mar.-May.

2. Cerastium texanum Britt. Plants annual, glandular-pubescent, viscid, to 3 dm.
high; stems several, slender, nearly erect, leafy below, nearly naked and simple to 
dichotomously branched above; leaves obovate to oblanceolate or spatulate, acute, to 5 
cm. long and I cm. wide, usually much smaller; flowers few, scattered on upper part of
stem; pedicels filiform to 2 cm. long; calyx lobes ovate to lanceolate, acute, 3-5 mm.
long, minutely hairy, I-nerved; petals 5-7 mm. long, bifid, mostly exceeding the calyx;
styles 5; capsule 7-8 mm. long, its teeth revolute from apex. In open oak woods on the
Edwards Plateau, Mar.-May; w. to Ariz.

3. Cerastium axillare Correll. PJant apparently annual, to 3 dm. high, glutinously
glandular-pubescent throughout; stems few or many, suberect or ascending, sparsely 
branched; leaves typically linear-oblanceolate but occasionally linear-elliptic to elliptic
lanceolate, obtuse to subacute, to 3 cm. long and 8 mm. wide; flowers produced singly 
in leaf axils along much of main stem and branches; pedicels slender, I cm. long or less; 
sepals elliptic, 4-5 mm. long, obtuse to subacute, densely glandular-pubescent ( especially 
on lower half), with scarious margins, noticeably exceeding the petals; petals elliptic
oblanceolate in outline, 3-4 mm. long, divided to near the middle into linear-lanceolate 
subacute lobules; capsule about twice as long as the calyx; seeds reddish-brown, tubercu
late, about 0.5 mm. in diameter. On open-forested slopes, rocky hills and in grasslands in 
the mts. of the Trans-Pecos, Apr.-Sept.; also Chih. 

This species is distinguished from C. brachypodum and C. vulgatum by having its 
flowers produced singly in leaf axils along much of the main stem and branches instead of 
being produced in apical cymes as in those ·species. The plant is also densely glandular
pubescent, and the small, deeply lobed petals are conspicuously exceeded by the sepals. 

4. Cerastium glomeratum Thuill. Erect or ascending viscid annual, simple to freely
branched below, to about 3 dm. high; leaves elliptic to narrowly oblong-obovate, rounded 
to obtuse at apex, hairy on both sides, the median leaves to 3 cm. long; bracts very small, 
herbaceous; inflorescence at first glomerate, in maturity looser but with the terminal 
clusters dense; pedicels in anthesis shorter than calyx, in fruit shorter than to but slightly 
exceeding the calyx; sepals ovate-lanceolate, sharply acute, firm, with scarious margins, 
3-5 mm. long, with long hairs noticeably extending beyond their apex; petals oblong, deeply
notched, narrow, their margins not meeting, slightly exceeding sepals, rarely wanting;
stamens IO, the 61aments glabrous; capsules slender, slightly cmved, 5-9 mm. long; seeds
minute, pale-brown, finely muricate. C. viscosum L. 110m. re;. A nat. of Eur. that has
become naturalized in fields, cleared woodlands, along roadsides and in disturbed and
waste places, in the e. third of Tex., Feb.-May; from Fla. to Tex. and Calif., n. to N.E.,
N.Y., 0., Ill., S.D. and B.C.

5. Cerastium vulgatum L. COMMON MOUSE-EAR. Short-lived matted perennial with
depressed basal leafy offshoots; flowering stems to 65 cm. high, hirsute to rarely glandular, 
the median intemodes becoming as much as 12 cm. long; leaves of the season in 3 to 7 
pairs, oblanceolate to oblong or narrowly oval, conspicuous]y white-hirsute on both 
surfaces, the median leaves to 4 cm. long and 15 mm. wide; bracts similar to leaves 
but smaller, broadly scarious at summit and margin; inflorescences 3- to many-flowered, 
forming terminal ultimately very dichotomous cymes, at first rather compact, in fruit with 
the lower pedicels divergent or reflexed and 2 to 4 times the length of the calyx; sepals 
5-7 mm. long, ovate-lanceolate to elliptic-lanceolate, obtuse to acute, scarious-margined,
hirsute but glabrous at tip; petals 4-5 mm. long, narrow, about equaling or somewhat
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exceeding the sepals, cleft for about 1 mm. at apex, with ciliate claw; capsule narrowly 
cylindrical, curved, 9-12 mm. long; seeds to 0.9 mm. in diameter, reddish-brown, bluntly 
tuberculate. C. triviale Link. A nat. of Euras. that has become naturalized in fields, along 
roadsides, and about old homesteads, uncommon in Tex., spring-summer. 

The var. holosteoides Fries is a glabrescent plant or with minute lines of hairs on the 
stems; the elliptic to oblong leaves are dark-green, ciliate and round-tipped. 

6. Cerastium brachypodum ( Enge Im.) Robins. Annual, pale-green, finely pubescent
or puberulent and sometimes viscid, to about 3 dm. high, sparsely branched; ]eaves 
linear-oblong to obJanceolate, obtuse to subacute, seldom more than 25 mm. long; flowers 
in more or less open dichotomous cymes; pedicels about equaling but sometimes shorter 
than or a little exceeding the capsules, erect or somewhat deflexed, straight or at most 
gently curved, not hooked below the calyx; calyx about 4 mm. long, the lobes elliptic and 
acute, very sparsely glandular-puberulent; petals elliptic in outline, about 6 mm. long 
and 2 mm. wide, exceeding the sepals, notched for about 1 mm. at the apex, the lobules 
biangular-lanceolate and acute; capsules 2 to 3 times as long as the calyx. Incl. var. 
compactum Robins. In open woods, prairies and meadows, and on slopes, mainly in cen. 
Tex. but extending s. and w., Feb.-Apr.; from Ga., n. to Va., Tenn., Ill., N.D., Alta. and 
Wash., w. to Ariz. and Mex. 

This species is similar to C. 11utans but it is a smaller plant and it does not have its 
pedicels abruptly curved or hooked just below the flowers as in that species. 

7. Cerastium nutans Raf. Weak annual, the simple or loosely rat11er flaccid viscid
pilose stem to 6 dm. high, the median intemodes to 1 dm. long; leaves oblong-lanceolate 
to narrowly obovate, acute or acutish, thin, the median leaves to 8 cm. long and 15 mm. 
wide; bracts similar to leaves but smaller, herbaceous; inflorescence loose, simple to 
dichotomouc;, 1- to many-flowered; pedicels filiform, ascending or spreading-ascending, 
with hooked tips, in  fruit to 55 mm. long; sepals 2-5.5 mm. long, oblong-lanceolate, thin, 
blunt, pilose; petals narrowly obovate, wanting in cleistogamous flowers, with glabrous 
claws, cleft nearly to middle, exceeding calyx; capsule curved, to 13 mm. long; seeds 
about 0.5 mm. in diameter, reddish-brown, bluntly papillate. In alluvial soils, on rich 
wooded slopes and on calcareous rocks, uncommon in Tex., spring-summer; from s.w. 
Que. and N.E. to B.C., s. to Fla. and w. to Ariz. 

8. STELLARIA L. CmCKWEED. STARWORT 

Low often diffusely branched annuals or perennials with solitary or cymose flowers; 
sepals usually 5; petals white, of the same number as the sepals or rarely none, 2-cleft 
or -parted; stamens IO or less, hypogynous; ovary I-celled, many-ovuled; styles 3 or 
rarely 4 or 5, usually opposite the sepals; capsule ovoid to globose or oblong, !-celled, 
dehiscent by twice as many valves as there are styles; seeds several to many, smooth 
or roughened. 

About 120 species that are widely distributed. 
1. Leaves ovate to ovate-elliptic, typically cuneate or somewhat rounded at base;

distribution in eastern third of Texas ..... ........ 1. S. media,

1. Leave ovate to triangular-ovate to subreniform, typically truncate to cordate at
base (2 ) 

2( 1 ). Seeds with margins coarsely rounded-tuberculate; distribution in mountains of 
Trans-Pecos Texas .................... ......... 2. S. cuspidata. 

2. Seeds with marginal papillae that are peglike; distribution Edwards Plateau and
south Texas .........•.....................•.. 3. S. prostrata. 

1. Stellaria media (L.) Cyr. CoMM:ON cmcKWEED. Weak annual or perennial with
trailing, matted or loosely ascending terete stems, pubescent in lines, to 8 dm. Jong; lower 
and median leaves ovate to elliptic, with rounded bases and often ciliate petioles, the 
blade to 4 cm. long; upper leaves sessile; pedicels subcapillary, ascending to recurved; 
calyx usually pilose or villous ( especially at base ); calyx lobes oblong-lanceolate, obtuse 
to acute, to 6 mm. long; petals shorter than the calyx, 2-parted, sometimes wanting; 
stamens 3 to 10; capsule ovoid, equaling or exceeding the calyx; seeds tuberculate, about 



Caryophyllaceae (Pink Family) 621 

1 mm. long. A Euras. plant that has become naturalized in waste places, damp woods, 
thickets and about old homesteads, in the e. third of Tex. 

2. Stellaria cuspidata Willd. MEXICAN STARWORT. Plants flaccid, usually forming mats
over rocks and soil, commonly glutinous to the touch; stems weak, dichotomously 
branched, glandular-pubescent or rarely subglabrous, to 7 dm. or more long; leaves with 
slender pilose petioles to 15 mm. long, membranous, triangular-ovate to ovate-oblong, 
truncate to cordate at base, acute to acuminate at apex, ciliate to subglabrous, to 3 cm. 
long and 2 cm. wide, usually much smaller; inflorescence leafy, laxly few-flowered; 
flowers with filiform pilose pedicels to 17 mm. long; sepals ovate-elliptic to elliptic, 
obtuse to subacute, with scarious margins, 4-6 mm. long, pubescent; petals white, 7-8 mm. 
long, narrowly cuneate, deeply notched at apex; cap!>ule ovoid-ellipsoid, 6-7 mm. long, 
the partitions strongly revolute at apex; seeds with margins coarsely rounded-tuberculate. 
In moist soil in shade and on north-facing ledges, crevices, and at base of cliffs in mts. 
of the Trans-Pecos, Mar.-Oct.; also n. Mex. 

3. Stcllaria prostrata Baldw. LLOVISNA. Much-branched decumbent annual with
glabrous or glandular-puberulent weak stems to about 6 dm. long; leaves broadly ovate 
to deltoid, acute to acuminate at apex, usually cordate or truncate at base, the blade 
usually 1-2 cm. long, rarely to 5 cm. long, equaled or surpassed by the slender but 
margined ciliate petiole; inflorescence open, leafy; pedicels subcapillary, 1-2 cm. long, 
a cending or erect; sepals ovate to elliptic-lanceolate, obtuse to subacute, to 4 mm. long, 
surpassed by the petals; capsule ovoid, somewhat longer than the calyx; seed obovoid, 
0.7-0.8 mm. long, reddish-brown, papillate, the marginal papillae conspicuous and 
peglike. A/sine Baldwinii Small. Usually in moist soil in shaded areas along streams 
among brush and in groves in the South Plains, Edwards Plateau and Rio Grande Plains, 
Feb.-May; from Fla. to Ga. and Tex. 

Stellaria crassifoUa Ehrh., the linear-leaved northern "fleshy stitchwort" has been 
reported from the Gulf Coast of Texas, but we have not seen specimens from the state 
and are doubtful of its actual occurrence in Texas. 

9. ARENARIA L.00 SANDWORTS 

Small usually tufted annual or perennial herbs; stems slender or wiry; leaves sessile to 
subpetiolate, exstipulate; flowers mostly white, in terminal cymose or capitate inflores
cences or rarely axiilary and solitary; sepals 5; petals 5 or sometimes wanting, entire to 
slightly notched or even bifid; stamens 10; styles 2 to 5, usually 3; ovary !-celled, usually 
many-ovuled; capsule ovoid to spherical or ellipsoid, splitting into as many or twice as 
many valves as there are styles; seeds few to many, globose or reniform, often flattened. 

About 150 species of wide geographical distribution, mainly in North Temperate Zone. 

1. Capsules dehiscent by 6 ( rarely 4 or 5} valves or teeth ( 2}
1. Capsules dehiscent by 3 valves or teeth ( 8}

2( 1 }. Annuals, erect, slender, branching ( 3)
2. Perennials ( Doubtful cases should be keyed under both alternatives) ( 5}

3(2}. Sepals obscurely 3- to 5-nerved, puberulent; leaves ovate, 3-5 mm. long; stems
uniformly puberulent . . . . . . . . . . . . . . . . . . . . . . . . . . 1. A. serpyllifolia. 

3. Sepals prominently !-nerved or rarely 3-nerved in A. Benthamii, usually glabrous;
leaves lanceolate to elliptic-oblanceolate, usua1ly more than 5 mm. long; stems 
glabrous or puberulent in lines ( 4) 

4( 3 }. Sepals noticeably dorsally keeled; distribution confined to igneous soils in moun-
tains of Trans-Pecos Texas ..................... 2. A. ludens. 

4. Sepals not prominently keeled; widely dbtributed in limestone areas mostly in west
central Texas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. A. Benthamii.

5 ( 2}. Leaves with a distinct herbaceous blade, ovate or obovate to narrowly lanceolate 
or oblanceolate ( 6) 

5. Leaves narrowly linear and more or less pungent, setaceous or subulate ( 7)

., Adapted from Bassett Maguire in Am. Midi. Nat. 46:493-511. 1951. 
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6 ( 5). Plant glandular-pubescent throughout or glabrate below; stem strongly angled, 
the branches often spreading at right angles; leaves on main stem noticeably 
larger than those on the branches . . . . . . . . . . . . . . . . 4. A. Jamesiana. 

6. Plant at most only minutely pubescent; stems terete, the branches erect-spreading;
leaves similar in size throughout . . . . . . . . . . . . . . . . . 5. A. lanuginosa. 

7 ( 5). Plants low, matted, mosslike, to 2 cm. high; leaves 4 mm. long .............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. A. livermorensis. 

7. Plants more than 5 cm. high; leaves 50-100 mm. long .. 7. A. Fendleri.

8(1). Perennial ... ........... .............. ....... . 8. A. stricta. 
8. Annuals ( 9 )

9 ( 8). Sepals typically elliptic-lanceolate, acute, strongly 3- lo 5-ribbed ............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. A. patula. 

9. Sepals typically ovate, obtuse, not prominently ribbed . .  10. A. Drummondii.

1. Arenaria serpyllifolia L. THYME-LEAVED SANDWORT. Annual, the stems simple to
intricately forking, to 2 dm. high; branches cinereous-puberulent; leaves ovate, sessile, 
acute to acuminate, ciliate, scabrous, to 7 mm. long; inflorescence a leafy nearly regular 
panicle of dichotomous cymes; pedicels straight, to 1 cm. long; fruiting calyx 3-4 mm. 
long, 2 -3 mm. broad at base, composed of lanceolate to ovate-lanceolate acuminate 3-
nerved scabrous sepals; petals oblong, shorter than the sepals; capsule ovoid to Hask
shaped, its 2-cleft olive valves hard and resistent; seeds globose-reniform, opaque, 
�trongly rugose, about 0.6 mm. long. Fields, roadsides and open Hats in sandy or rocky 
sous in e. and cen. Tex., Mar.-July; a Eur. adv. that has become naturalized from Fla. 
to Tex., n. to Que., Tenn. and Mo. 

2. Arenaria ludens Shinners. Plant apparently annual, to 45 cm. high, commonly
branched from the base; stems slender and erect or spreading, puberulent in lines; leaves 
opposite, ciliate at base, usually obovate-lanceolate on lower part of stem to linear
lanceolate above, acute to subacuminate, to 2 cm. long and 4 mm. wide; inflorescence 
few-flowered, laxly cymose, the bract� small; pedicels puberulent, to 2 cm. long; sepals 
ovate-lanceolate to narrowly lanceolate, acuminate, 3-4 mm. long, scarious, with a green 
dorsal keel along the solitary nerve that is sometimes ciliate below the middle; petals 
white, oblong, obtuse, about equal to or somewhat shorter than the sepals; capsule ovoid, 
with 4 or 6 valves; seeds dark-brown to blackish, about 0.5 mm. in diameter. In igneous 
soil on cliffs and ledges, and about springs, in the mts. of the Trans-Pecos, Aug.-Oct.; 
also n. Mex. 

This species is closely allied to A. Benthamii. Its apparent geographical separation and 
its occurrence in igneous, not lin1estone, soils as well as its narrow dorsally keeled sepals 
set it apart from that species. It is also closely related to A. lanuginosa, but it is a more 
delicate plant with smaller flowers and vegetative parts. 

3. Arenaria Benthamii Fenzl. Slender spreading or suberect annual, branched from
the base, to 5 dm. high, the branches finely pubescent in lines; leaves elliptic-lanceolate 
to oblanceolate, acute and apiculate, often punctate, narrowed to a sessile more or less 
ciliate base, to 2 cm. long, usually much smaller, the floral leaves much-reduced; pedicels 
flliform, several to many times exceeding the sepals; sepals ovate to ovate-lanceolate, acute 
to acuminate, 3-4 mm. long, the margins scarious; petals elliptic, obtuse, much shorter than 
the sepals; capsules ovoid, 6-toothed, 3-4 mm. long; seeds dark-brown, minutely tubercu
late. On open limestone slopes, among boulders and in open woodlands in n.-cen., cen. 
and s. Tex., w. to the e. Trans-Pecos, Mar.-July; also Okla. 

4. Arenaria Jamesiana (Torr.) Shinners. STICKY STARWORT. Plant perennial, glandular
pubescent throughout or glabrate below; stems strongly angled, diffusely branched, erect 
or ascending, to 35 cm. high; leaves elongated, lanceolate to linear-lanceolate, attenuate 
to an acute apex, smooth, to 1 dm. long and 15 mm. wide near the closely sessile or 
clasping base, the leaves on main stem noticeably larger than those of the branches; 
flowers in loose leafy-bracted terminal or axillary cymes; pedicels about 8 mm. long; 
sepals herbaceous, oblong-lanceolate, subacute, 4-5 mm. long, scarious -margined; petals 
retuse to bifid at apex, sometimes cleft for half their length, much-exceeding the sepals; 
capsule ovoid, shorter than calyx, 6-toothed. Stellaria Jamesiana Torr. Rare under conifers 
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at high elev. in the mts. of the Trans-Pecos, Aug.-Oct.; from w. Tex., w. to Calif. and 
Wash. 

5. Arenaria lanuginosa ( Michx.) Rohrb. Perennial with more or less creeping sub
terranean stems; flowering stems lax, weak and reclining or sometimes trailing, to about 
6 dm. long, with lines of minute pubescence; leaves thin, lanceolate to narrowly elliptic 
or linear-oblanceolate, acute or pungent, narrowed to a somewhat ciliate base, to 3 cm. 
long and 8 mm. wide, more or less punctate; flowers axillary, subtended by leafy bracts; 
pedicels slender, puberulent, to 4 cm. long; sepals lanceolate, acute to acuminate, 3-4 
mm. long, somewhat dorsally keeled along the solitary midnerve; petals white, about
half as long as sepals, sometimes wanting; capsules about 5 mm. long; seeds smooth,
shining, black, flattened, about l mm. in diameter. A. alsinoides Willd. In loam of damp
woods, shaded ditches and othe.r such places mainly in e., cen. and w. Tex., uncommon,
June-Oct.; from Fla. to Tex. and Mex., n. to Va.; also W.I. and S.A.

Plants that occur in Culberson and Jeff Davis counties are referable to var. cinerascens 
(Robins.) Shinners. They are somewhat more rigid than in var. lanuginosa, grayish 
throughout with a fine pubescence, and leaves pungent. Also, their flowers have petals 
that are about half as long as the sepals. 

6. Arenaria livermorensis Correll. Plants low, perennial, matted, mosslike, to 2 cm.
high, mostly much smaller; stems filifom1, branched near base, the intemodes alternately 
grooved on opposite sides, often ciliate; leaves opposite, linear, pungent, about 4 mm. 
long and 1 mm. wide, rigid, prominently I-nerved, the margins bristly-ciliate, usually 
with a fascicle of smaller leaves or a short leafy branchlet in leaf axils; flowers solitary in 
upper leaf axils; pedicel filifonn, 6-10 mm. long, usually puberulent; sepals lanceolate, 
acute to acuminate, concave, I-nerved, about 3 mm. long; petals absent; stamens about 
8, the filaments arising from a fleshy lobulate disk; styles 3, separate to the base; capsule 
ovoid, 6-toothed, about 1 mm. long; seeds 5, subglobose, brownish, smooth, about 0.5 
mm. in diameter. In crevices of cliffs and on bare walls, .rare in the Davis Mts. of the
Trans-Pecos, Aug.-Oct.; endemic.

7. Arenaria Fendleri Gray. Plant grasslike, ratlJer pale and glaucous, finely glandular
pubescent above; stems often numerous, erect, leafy, to about 3 chn. high, closely aggre
gated at the apex of a thick branched woody rootstock; basal leaves setaceous, gramineous, 
ciliolate or smooth, to 2 dm. long, somewhat pungent; cauline leaves gradually shorter, 
connate and sheathing at the base; inflorescence dichotomously cymose, glandular
pubescent, few- to many-flowered; pedicels about 1 cm. long at anthesis, glandular; 
sepals lanceolate to linear-lanceolate, attenuate, glandular, about 6 mm. long; petals 
obovate, white or pale-yellow, usually exceeding the sepals; capsules ellipsoid, exceeded 
by the sepals. On ledges and in crevices of cliffs and boulders at high elev. in the mts. 
of the Trans-Pecos, July-Sept.; from Tex., w. to Wyo., Ut. and Ariz. 

8. Arenaria stricta Michx. RocK SANDWORT. Loosely tufted perennial, becoming diffuse,
to 3 dm. high, glabrous tlJroughout; stems filiform, wiry, branching from the marcesccnt 
leafy base; leaves subulate-setaceous to -linear, strongly ribbed, rigid, the principal ones 
to 15 mm. long, usually subtending conspicuous dense fa�cicles of shorter leaves; loosely 
cymose above, to 30-flowered; sepals firm, ovate to lanceolate, acuminate, strongly 3- to 
5-ribbed, 4-5 mm. long; petals oblong-obovate, to twice as long as the sepals; capsule
slenderly ovoid, about equaling or slightly overtopping the calyx, the valves entire; seeds
nearly black, rugose, 1 mm. long. On rocky hills from s.-cen. Tex. to the High Plains,
Apr.-June; from 0. to Neb., s. to Ark. and Tex.

Most of our material is referable to var. texana Robins. [A. texana (Robins.} Britt.], 
a usually more rigid plant that is 1-2 dm. high; leaves 5-10 mm. long, connate at the 
enlarged nodes; inflorescence denser; sepals lanceolate, almost cartilaginous, the edges 
inrolled. 

9. Arenaria patula Michx. Diffusely branched annual with capillary stems to 3 dm.
high; leaves slightly fleshy, linear-fllifonn to linear-lanceolate, to 4 cm. long and 3 mm. 
wide; pedicels divergent, to 45 mm. long, often glandular; sepals elliptic to lance
attenuate, acute at apex, often somewhat glandular, to 6 mm. long, strongly 3- to 5-
ribbed; petals obcordate, to 3 times the length of the sepals; capsule about equaling or 
exceeding the calyx, its blunt valves entire; seeds 0.5-0.6 mm. long. In sandy, clayey or 
gravelly soil in prairies, meadows, fields and on rock outcrops, mostly in e. Tex., Mar.
May; from Ala., Tex. and Ark., n. to e. Kan., 0. and Minn. 
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Var. patula may be distinguished from var. robusta not only by its smaller more 
compact size, seldom attaining more than 15 cm. in height, but by its narrower leaves 
( 1.5 mm. wide or less), prominently 5-ribbed sepals, capsules mostly shorter than the 
calyx, and its corolla scarcely exceeding the calyx. 

Var. robusta ( Steyerm.) Maguire is a larger more open plant with wide leaves, 3-
ribbed sepals, cap�ules commonly exceeding the calyx, and corolla prominently exceeding 
the calyx. 

10. Arenaria Drummondii Shinners. Plant annual, to about 2 dm. high, the simple
or sparsely branched stems and inflorescence mostly glandular-pubescent; leaves linear 
to linear-oblong or rarely linear-oblanceolate, obtuse, essentially glabrous, somewhat 
succulent, to 35 mm. long and 7 mm. wide, the upper leaves much-reduced but not 
scarious; flowers large for the plant, in dichotomous racemes; pedicels horizontally 
spreading, to about 25 mm. long, usually becoming reflexed in age; sepals ovate to 
elliptic, obtuse, scarious-rnargined, 5-7 mm. long; corolla white, sometimes greenish at 
base; petals obcordate, more or less deeply notched at the apex, to 15 mm. long, usually 
much-exceeding the calyx; capsule ovoid, vemicose, tan-color, about as long as the calyx; 
seeds rnuriculate, brownish. Stellaria Nuttallii T. & G., not Arenaria Nuttallii Pax. In 
sandy soils mostly in open grassy woodlands in e., s.-cen. and s. Tex., Feb.-June; also 
Okla. 

10. SAGINA L. PEARLWORT 

About 25 species that are native to the Northern Hemisphere. 
I. Sagina decumbens ( Ell. ) T. & G. Plant annual, usually without a basal rosette;

stems capillary, erect, ascending or rarely decumbent, simple or slightly forking, to 17
cm. high; leaves linear-subulate, often spreading-recurved, slenderly mucronate, ex
stipulate; pedicels 6liform, axillary, straight, not hooked after anthesis, glabrous or
glandular-pubescent above, to 25 mm. long; sepals 4 or 5, oblong to elliptic, obtuse, with
scarious margins, to 2.5 mm. long, closely appressed-ascending; petals none or 1 to 5
and rudimentary or sometimes equaling or slightly exceeding sepals; stamens 3 to 10;
styles as many as sepals and alternate with them; capsule slenderly ovoid, 2-3.5 mm.
long, 1-2 mm. thick, its valves as many as sepals and opposite them, mostly recurved at
apex after dehiscence; seeds reddish-brown, delicately marked with slender ridges, 0.2-
0.3 mm. long. In moist or dryish fields, along paths and in open places in woods in e.,
cen. and s. Tex., Feb.-June; from Fla. to Tex., n. to e. Mass., s. Vt., s. N.Y., Ky., Ill., Mo.
and e. Kan.

11. LOEFLINGIA L.

About 7 species in both hemispheres. 
1. Loeflingia squarrosa Nutt. Small globose plants that are to 15 cm. high and about

as wide, more or less glandular-pubescent throughout; stems diffusely much-branched 
from the base, somewhat rigid, spreading or ascending, often recurved; leaves crowded, 
subulate-setaceous, 4-6 mm. long, rather rigid and straight or recurved; stipules ovate
lanceolate to linear, much longer than wide; flowers inconspicuous, axillary, sessile, 
solitary or in fascicles; sepals 5, similar to the leaves but a little shorter, carinate, re
curved and conspicuously awned ( the 3 outer with a setaceous tooth on each side); 
petals minute, 3 to 5, sometimes wanting; stamens 3 to 5; style very short or lacking; 
stigmas 3; ovary I-celled, triangular; capsule slender, 3-valved, shorter than or equaling 
the sepals; seeds several, obovate. L. texana Hook. Dry soils or loose sands in e., cen. 
and w. Tex., Feb.-May; from Tex. to Neb. and Calif. 

12. POLYCARPON L. PoLYCAl\P 

About 16 species of wide distribution in temperate and tropical regions. 
I. Polycarpon tetraphyllum L. Stems diffusely much-branched from the base, ascending

or prostrate, to 15 cm. long, glabrous; leaves opposite or often in fours, flat, broadly 
oval to obovate, to 15 mm. long and 8 mm. wide, obtuse to rounded at apex, rather 
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abruptly narrowed to a short petiole; stipules and bracts scarious, lanceolate-acuminate; 
flowers numerous, small, cyrnose; sepals 5, scarious-margined, 2-3 mm. long, the promi
nent keel obscurely serrulate; petals 5, white, very thin, oblanceolate, smaller than the 
sepals; stamens 3 to 5; styles simple, short, 3-cleft; ovary I-celled; capsule ovoid, 3-
valved; seeds ovoid. In sandy or silty soils along beaches, edge of woods and along beaten 
paths in cen. and s. Tex., Mar.-July; an adv. from Eur. 

13. p ARO NY CHIA MILL. 81 Wmn.ow-woRT 

Low tufted annual or perennial dryish herbs, often with a woody base; leaves opposite, 
sessile, provided with usually conspicuous scarious stipules; flowers small, clustered or 
scattered in dense or loose cymes or in the forks of the stem, subtended by scarious 
bracts; calyx 5-parted, the lobes awn-tipped to mucronate or cuspidate; petals none or 
reduced to setiform staminodia; stamens 2 to 5, inserted at base of calyx; style 2, united 
nearly to stigmas; utricle membranous, mostly included in calyx, I-seeded. 

About 55 species in temperate and tropical regions of both hemispheres. 

1. Plants annual or biennial; branches typically lax and widespreading ( 2)
1. Plants perennial; branches typically straight and erect or erect-ascending, rarely

prostrate ( 8) 

2( I). Leaf blades flat, at least some 2 mm. broad or more ( 3) 
2. Leaf blades needlelike, always less than 2 mm. broad ( 5)

3(2). Sepals concolorous, with only a short cusp or mucro on the back of the hood •...
. . . . . . . . . • . . . . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. P. f astigiata. 

3. Sepals with a distinct white margin, bearing a well-developed white awn at the
summit (4) 

4(3). Main stem usually branched well above the base, the stoutish branches erect-
spreading; distribution Aransas County and eastward ....................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. P. Drummond.ii. 

4. Main stem usually branched at or near the base, the slender branches commonly
spreading on ground; distribution Aransas County and southward ....•.•.... , 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. P. Jonesii. 

5(2). Calyx of uppermost flowers noticeably exceeded by the subtending leaves ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. P. setacea. 

5. Calyx of uppermost flowers longer than the subtending leaves ( 6)

6(5). Flowers mostly solitary and separate; calyx (including awn) usually 2 mm. long
or less . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . 5. P. Lindheirneri. 

6. Flowers mostly clustered; calyx ( including awn) more than 2 mm. long ( 7)

7 ( 6). Plant glabrous, the branches erect-spreading; endemic to the Davis Mts. in
Trans-Pecos Texas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. P. monticola. 

7. Plant pubescent or puberulent, the branches widespreading or sprawling; endemic
to central Texas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. P. chorizanthoides. 

8 ( I ) . Sepals with conspicuous white margins and a white awn ( 9) 
8. Sepals without white margins and a white awn ( 10)

9 ( 8). Plants spreading, the elongate branches prostrate; leaves spreading, exceeding
the stipules; calyx awn about 1 mm. long; in Rio Grande Plains ....•...•... , .. 
. . . . . . . . . . . . • . . • . • . . • . . . . . . . . . . . . . . . . . . . . . . . . 8. P. Maccartii. 

9. Plants pulvinate, the short branches erect or erect-ascending; leaves ascending,
shorter than the stipules; calyx awn 1.5-2 mm. long; in Trans-Pecos Texas ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. P. W ilkinsonii. 

10(8). Plants densely pulvinate; calyx much-exceeded by the bracts or subtending 
leaves .....•......•.......................... 10. P. sessiliflora. 

10. Plants not pulvinate; calyx usually exceeding the bracts or subtending leaves, rarely
shorter in P. Jamesil ( 11 ) 

aa Adapted partly from E. L. Core in Am. Midi. Nat. 26:369-397. 1943. 
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11 ( 10). Sepals narrowly triangular-lanceolate, prominently 3-ribbed, 3-4.5 mm. long 
(12) 

11. Sepals oblong to oblong-elliptic, not noticeably ribbed, usually less than 3 mm. long
(13) 

12( 11). Plants strictly erect, when mature reddish-brown .• 11. P. Parksii. 
12. Plants mostly weakly ascending; when mature yellowish-green : .... : ........... : .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12. P. virgin1ca var. scoparra. 

13 ( 11). Plants completely glabrous; flowers mostly solitary and separate ............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13. P. nudata.

13. Plants scabrous to puberulent or pubescent; flowers mostly clustered ( 14)
14( 13 ). Plants densely short-pubescent throughout; calyx awns short, erect or even

turned inward; endemic to the Rio Grande Plains ..• 14. P. congesta. 
14. Plants scabrous to puberulent or rarely short-pubescent; calyx awns usually prominent

and spreading; mostly north of the Rio Grande Plains ...................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15. P. ]amesii. 

1. Paronychia (astigiata (Raf.) Fern. Annual; stem erect, branched well above the
base, low and spreading, to 3 drn. tall; branches slender, densely disposed, wiry, short
jointed, pubescent; leaves flat, thickish, oblanceolate to linear-elliptic, to 15 mm. long 
and 3 mm. wide, pale-green, acute; stipules narrow, slender-tipped; cymes compact; 
sepals ovate, acute, 3-ribbed, with very narrow or obscure margins, less than 1 mm. long, 
slightly mucronate; styles 2, very short; utricle obovoid, flat-topped, shorter than the 
calyx. Anychia dichotoma of auth., not Michx. Dry woods or sandy openings in e. Tex., 
June-Aug.; from Fla. to Tex., n. to Mass. and Minn. 

Those plants with bract:; longer, not shorter, than the flowers are segregated as var. 
paleacea Fem. 

2. Paronychia Drummondii T. & G. Annual or biennial; mainstem erect, the branches
spreading, minutely pubescent, 10-25 cm. high, branching above into numerous cymes; 
leaves linear-oblong to oblanceolate, acute, the uppermost short-mucronate, to 25 mm. 
long and 2 mm. broad or more, ciliate, appressed-pubescent on both surfaces, rigid, 
attenuate to the sessile base; stipules lanceolate, long-acuminate, silvery, shorter than 
the leaves; calyx turbinate at the base, with a ring of hooked hairs ; sepals cuneate, 
about 1.5 mm. long, red-brown with broad white margins, dilated into a white hood 
above, the back produced into a short somewhat recurved horn. In sandy soil in dry oak 
and pine woods and in loose sand of dunes in s.e. Tex. from Aransas Co. eastw., Apr.
Oct.; endemic. 

A recent worker has divided this species into two subspecies as shown in the following 
key: 
1. Leaves often strigose; flowers ( 1. 75-) 2-2.25 { -2.5) mm. long ; sepals with a con

spicuous hood and awn; receptacle densely hairy; style 0.45-0.6 mm. long and 
shortly bilobate; ovary slightly papillose ........ .. . subsp. Drummondii. 

1. Leaves mostly more or less glabrous; flowers 1.5-1. 6 (-1.75) mm. long, often glabrous
on the sepals but with a ring of hairs in the perigynous zone; hood tip short and 
the awn 0.25-0.3 mm. long; ovary papillose; style to 0.35 mm. long and often 
deeply 2-cleft . ........ . . .... .... ... ........ . .. subsp. parviflora Chaudhri. 

3. Paronychia Jonesii M. C. Johnst. Annual herbs, taproot very slender; main stem
slender, erect, only 1-2 cm. long, producing above several slender prostrate pseudodicho
tomous olive-brown pubescent branches as much as 5 dm. long; leaves oblanceolate, 
apically rounded, basally very long-attenuate, covered with fine white antrorse somewhat 
viscid spreading hairs, to 4 cm. long and 8 mm. broad; stipules scarious; cymes dense 
and with numerous minute bractlike leaves; sepals strigose, about 1.5 mm. long, linear
obovate, erect. cucullate and crested dorsally by a divergent mucro less than 0.5 mm. 
long, with white scarious margins; petals reduced to minute setaceous staminodelike 
rudiments a third the length of the calyx lobes. In loose coarse sand on dunes and open 
hills, and in sandy loam of mesquite plains in s. Tex. from Aransas Co. southw., Mar.
Dec.; endemic. 
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4. Paronycbia setacea T. & G. Annual; stem glabrous to very rarely finely pubescent
throughout, erect to erect-ascending, sometimes glaucous, 12-30 cm. high, branching into 
the many times dichotomous diffuse cyme; leaves subulate-setaceous, erect or nearly so, 
5-30 mm. long, less than 1 mm. wide; stipules shorter than the leaves, lanceolate, attenuate
into a long point; uppermost Bowers usually much shorter than the subtending leaves;
sepals about 2 mm. long, brownish to yellowish-green, oblong-linear, strigose-hirsute at
the base, minutely scarious on the margin, the tip hooded and produced into a straight
whitish or yellowish awn sometimes about as long as the body of the sepal. On rocky
hills, Hats, gravel and in sandy or silty soils from s.-cen. Tex., w. on the Edwards Plateau
to the Trans-Pecos and s. to the Rio Grande Plains, Apr.-Aug.; endemic.

Those plants with bracts distinctly longer than the flowers are segregated as var, 
longibracteata Chaudhri. 

5. Paronychia Lindheimeri Engelm. Plant annual or biennial, often glaucous; stems
slender, wiry, glabrous or ( at most) minutely scabrous, erect to widespreading, to 3 dm. 
high, much-branched from near base into dichotomous diffuse cymes; leaves sessile, 
setaceous or filiform, cuspidate, to 15 mm. long, less than 1 mm. wide; stipules narrowly 
lanceolate, silvery, shorter than the leaves; cymes open; calyx short-pubescent at the 
base; sepals oblong, slightly hooded within, 1.7-2 mm. long, terminating in a short cusp. 
In rocky, sandy or gravelly soil and on or about boulders on the Edwards Plateau, with 
isolated stations in e. and Trans-Pecos Tex., July-Nov.; also s.e. N.M. 

Those plants with bracts as long as or longer than the flowers are segregated as var. 
longibracteata Chaudhri. 

6. Paronychia monticola Cory. Annual, erect, open, as wide as high, glabrous; stems
10-15 cm. tall, 1-1.5 mm. thick, slender, branching at the base or to 3 cm. above the base,
more or less repeatedly dichotomous; leaves setaceous, glabrous, shorter than the inter
nodes, 1 cm. long or less; with the stipules lanceolate, silvery, 4 mm. or less long; the
cymes loose, with exception of the uppermost the pedunculate cymes divided into 2 parts
with a single flower in the axil of the branches, sessile or shortly pedicellate; inflorescences
with 2-bracteolate branches, with the bracts agreeing with the leaves, the upper ones
small, the last ones shorter than the calyx; calyx greenish-yellow, strigose at the base;
sepals oblong, cucullate within, 2-2.5 mm. long, the apical seta 0.25 mm. long or shorter.
Rare on summit of the Davis Mts. in the Trans-Pecos, Aug.-Oct.; endemic.

7. Paronychia chorizanthoides Small. Annual; stems slender, minutely pubescent or
puberulent, 1-2.5 dm. tall, commonly forking near the base; leaves linear-filiform, 5-20 
mm. long, less than 2 mm. broad, acute; stipules lanceolate, silvery, acuminate; flowers
creamy-white, short-pedicelled or nearly sessile, in clusters; calyx urn-shaped, strigose at
the base which is finally much-enlarged; sepals ovate or ovate-lanceolate, about 1.5 mm.
long, with a stout midrib, abruptly contracted into rather stout erect or ascending to
spreading prominent cusps that are sometimes as long as the body of the sepals. Dry black
calcareous soil or sandy-gravelly slopes in s.-cen. Tex. and Edwards Plateau, June-Nov.;
endemic.

8. Paronychia Maccartii Correll. Perennial ( or biennial ? ) , branched from tl1e base;
stems weak, prostrate, puberulent, laxly branched; leaves flat, linear-oblong to linear
lanceolate, to 1 cm. long and 1.5 mm. wide, tipped with a prominent white awn, minutely 
puberulent, with age becoming conduplicate and recurved, usually slightly exceeding the 
narrowly attenuate silvery stipules; flowers clustered, exceeding the silvery bracts; sepals 
purplish-brown, conspicuously white-margined, about 3 mm. long ( including the apical 
white recurved awn), adorned on inner surface with a tuft of hairs at base of awn, 
noticeably pubescent at the swollen base on outer surface; style short. In hard-packed 
brick-red sand in Webb Co. in the Rio Grande Plains, Mar.-Apr.; endemic. 

This is a laxly branched, prostrate plant with distinctive leaves and calyx. 
9. Paronychia Wilkinsonii Wats. Perennial, with numerous stems from a branching

caudex, puberulent throughout, 4-8 cm. high, with many short intemodes; leaves flat, 
linear to linear-subulate, nerveless, attenuate from near the base to the prolonged apex, 
4-8 mm. long, exceeding the intemodes, to 1 mm. wide, densely puberulent; stipules
narrow, scarious, bilobed, as long as the leaves, finaliy widespreading; flowers in close
terminal cymes; bracts shorter than or about equaling t'he flowers; sepals about 3 mm. 
long, densely puberulent, the white awns at least half as long as the body of the sepal 
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and soon widespreading; fruit globose. On novaculite ridges in Brewster Co. in the 
Trans-Pecos, June-Oct.; also Chih. 

Similar in habit and appearance to P. sessilf/lora of the Texas Panhandle and northward 
but the white widespreading sepal awns are quite striking in contrast to the brown 
suberect awns of that species. 

10. Paronychia sessiliftora Nutt. Plants yellowish-green, arising from a ligneous per
pendicular caudex often 1 cm. thick; stems very densely cespitose, 4-10 cm. high, much
branched and crowded; leaves linear-subulate, 4-6 mm. long, chartaceous, spinulose
tipped, often ciliolate, imbricated, the lower erect, obtuse, the upper longer, recurved
spreading, arcuate or ascending, acute or mucronate; stipules subulate, 2 cleft, bicarinate; 
slightly shorter than the leaves; flowers terminal, solitary ( or paired), sessile; bracts 
carinate, usually equaling the flowers; sepals oblong-linear, 3-nerved, pubescent at the 
base, 2-3 mm. long, red-brown with narrow scarious margins, arched at the summit 
within, with divergent setaceous awns often half as long as the body of the sepal. On 
bare stony hillsides, breaks and ravines in the High Plains, May-Aug.; from Tex. and 
N.M., n. to Sask. and Alta.

11. Paronychia Parksii Cory. Perennial plants becoming reddish-brown with age,
densely cespitose, with rigid tight entirely erect stems, inflorescence not included, un
branched, 35-55 cm. tall, to 2 mm. thick, rough and puberulent; leaves subulate, mucro
nate, 2-2.5 cm. long, 1 mm. wide or less, the lower smaller, the higher longer than the 
internodes, puberulent and scabrous; stipules linear-lanceolate, long drawn out and 
silvery, divided to the apex more or less deeply, 6-10 mm. long; cymes 6 to 8 times 
divided, spreading, clustered and erect, many-flowered; bracts conforming with the 
leaves, the upper ones equaling the calyx; calyx to 1.5 mm. wide at the base, beyond 
the center scarcely 0.75 mm. wide, rough; sepals linear, 3-nerved, cuspidate, greenish
yellow, 4-5 mm. long, with a point 1 mm. long or longer, within subcucullate, with a 
short rough edge. On rocky soil in cen. Tex., July-Sept.; endemic. 

This plant appears to be little more than a habit variation of P. oirginica var. scoparia. 
It is here maintained until further study is made on this genus. 

12. Paronychia virginica Spreng. var. scoparia ( Small) Cory. Perennial plants that
become yellowish to yellowish-brown with age, from a thick procumbent ligneous base; 
stems densely cespitose and branching from the bar;e, erect to ascending, nearly simple 
above, 1.5-4 dm. high, glabrous or minutely puberulent, rigid, wiry; leaves subulate, 
mucronate, 15-25 mm. long, about 1 mm. wide, exceeding the internodes, erect, 2-sulcate 
beneath, glabrate or nearly so; stipules linear-lanceolate, long-attenuate, silvery, entire, 
the adjacent ones more or less united, 8-13 mm. long; cymes many times dichotomous, 
diffuse, fastigiate, many-flowered; bracts similar to the leaves; sepals linear, 3-ribbed, 
cuspidate, slightly cucullate at the apex within, yellowish to brown, with a narrow scarious 
margin, glabrous or sparsely pubescent, about 3 mm. long. P. dichotoma ( L.) Nutt. On 
limestone hills and outcrops in the e. Edwards Plateau and n.-cen. Tex., July-Nov.; from 
cen. Tex., n. through e. Okla. to w. Ark. 

13. Pnronychia nudata Correll. Perenni� to 25 cm. high, glabrous throughout except
for the basal part of calyx; stems erect or erect-ascending, wiry, branched above, often 
somewhat glaucous; leaves linear, sharp-pointed, incurved-appressed against stem, to 15 
mm. long, becoming greatly abbreviated in the cymose inflorescences; stipules silvery,
narrowly triangular-lanceolate and long-attenuate, much shorter than the leaves; flowers
solitary, conspicuously exceeding the ovate silvery bracts and greatly reduced adjacent
leaves to stand exposed; sepals white or yellowish, 2.5-3 mm. long including the short 
slightly spreading yellowish apical awn. On limestone ledges and canyon walls, rare in 
w. Edwards Plateau and the Trans-Pecos, May-Aug.; endemic.

The glabrous and often glaucous stems, leaves abruptly and conspicuously abbreviated
in the inflorescence, and essentially naked Bowers are distinctive characteristics of this 
species. It superficially resembles P. Jamesii. 

14. Paronychia congesta Correll. Perennial, about 1 dm. high, all parts ( except the
scarious stipules and bracts) densely covered with short often porrect hairs; stems 
clustered, simple or more or less branched, both stems and branches provided at their 
base with numerous congested imbricate leaves and bracts; leaves linear, sharp-pointed, 
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typically appressed to stem, those on midclle of stem 5-6 mm. long, usually about equal 
in length to the lanceolate silvery stipules; flowers in clusters at apex of branchlets, 
noticeably exceeding the bracts and leaves; calyx lemon-yellow; sepals about 2.5 mm. 
long including the short erect apical spine; style about 0.5 mm. long. On rocky slopes 
of breaks on Rio Grande Plains, May-July; endemic. 

The dense vestiture of short hairs, the numerous, congested imbricate leaves and 
bracts at the base of the stems and primary branches, the flowers exceeding the bracts 
and leaves, and the short erect calyx awn are distinctive characteristics of this species. 

15. Paronychia Jamesii T. & G. Perennial; stems cespitose, much-branched from the
base, minutely scabrous to short-pubescent or rarely subglabrous throughout, to 3 dm. 
high, erect or somewhat spreading, more or less dichotomously branched above, woody 
below; leaves sessile, linear-subulate, mucronate or cuspidate, to 2 cm. long, less than 1 
mm. wide; stipules silvery, linear-lanceolate, setaceous, to 1 cm. long; cymes dichotomous,
few-Bowered, crowded, the branches ascending or spreading, with a central subsessile
flower in each group; sepals strigose-pubescent at the base, linear-oblong, with an
ascending or spreading cusp, hooded within at the summit 2-3 mm. long ( including the
cusp), typically exceeding the subtending leaves; utricle ovoid, less than I mm. in
diameter. P. Wardii Rydb. On rocky slopes and breaks, dunes, sandhills and hard clayey
soils, in dry areas on the Edwards Plateau, w. to the Trans-Pecos and n. to the High
Plains, May-Nov.; from Tex. to Neb., Colo., Ariz. and Mex.

This species is widespread in the western half of Texas which no doubt accounts, in 
part, for its perplexing variability. In habit its stems may be weakly ascending to strictly 
erect and the glaucous to shining green plant may be merely scabrous to densely short
pubescent. The length of the typically spreading calyx awns is also most variable. The 
calyx usually exceeds or is equal to the subtending leaves, but plants with the calyx 

exceeded by the leaves are found mainly in west and northwest Texas and are segregated 
as var. prnelongifolia Correll. The plants may represent juvenile specimens or new growth 
as they flower mostly from May to July, but they may also represent a genetical variation. 

A recent work segregates as var. parviflora Chaudhri those plants with flowers 1.5-1.75 
mm. long, and as var. hirsuta Chaudhri those plants with stems densely short-hirsute,
leaves shortly appressed-pubescent and sepals hirtellous.

14. SPERGULA L.

An Old World genus of several species. 
I. Spergula arvensis L. CoRN-SPURREY. Annual herbs similar to Spergul.aria; stems

slender, erect or ascending, branching from the base, to 45 cm. high, essentially glabrous 
or more or less glandular-pubescent; leaves in whorl-like fascicles at the nodes, mostly 
narrowly linear, blunt at apex, somewhat fleshy, channeled beneath, to 5 cm. long; 
stipules minute, connate; flowers white, in loose terminal paniculate cymes; peclicels 
slencler, often reflexed in fruit; sepals ancl petals 5; sepals ovate, obtuse, 3-5 mm. long, 
scarious-margined; petals obovate, entire, usually about equaling the sepals; stamens 5 
or 10; styles 5, short, alternate with the sepals; capsule ovoid-conical, exceeding the 
sepals, dehiscent by 5 valves that are opposite the sepals; seeds black, roughened, com
pressed, acutely angled. A widespread Eur. weed, usually in cult. ground, in n.e. Tex., 
Mar.-July; from Nfld. to Alas., s. to Va., Mo., Tex. and Calif. 

15. SPERGULARIA J. & C. PRESL82 SAND-SPURREY 

Low branching annual or perennial herbs; leaves opposite or sometimes fascicled, 
linear to filiform, fleshy or setaceous; stipules scarious; flowers pink or whitish, in terminal 
racemose bracted or leafy cymes; sepals 5; petals 5, fewer or sometimes wanting, entire; 
stamens 2 to 10; ovary I-celled, many-ovuled; styles 3; capsule 3-valved to the base; 

a Adapted partly from Ruth P. Rossbach in Rhodora 42:57-83, 105-143, 158-193, 203-
213. 1940,
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seeds renifonn-globose or compressed, smooth or roughened, of ten finely sc-ulpturcd and 
sometimes echinate or winged. 

About 40 species mostly in saline soils, widely distributed. 
1. Plant glabrous throughout; cyme much-compounded; sepals to 1. 6 mm. long; mature

capsules 1.4-2.6 mm. long; seeds 0.4 mm. long or less, never winged .......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. S. p'/atensis. 

1. Plant more or less glandular-pubescent ( at least in the in8orescence); cyme lax;
sepals 1.6 mm. long or more; mature capsules 3 mm. long or more; seeds 0. 5 mm. 
long or more, wingless or sometimes winged ( 2) 

2( 1). Seeds smooth or (at most) minutely papillose, usually dull in appearance ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. S. marina. 

2. At least some seeds minutely echinate, more or less silver-tinged ... ...... ...... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. S. echinosperma.

1. Spcrgularia platensis ( St.-Hil. & A. Juss.) Fenzl. Annual diffusely branched plants,
often forming depressed mats 2-3 dm. across, glabrous throughout, the ultimate branches 
filifonn; leaves narrowly linear to filiform, mucronate, 1-3 cm. long, scarcely l mm. 
wid�; �tipules deltoid, acuminate, 1-3 mm. long; flowers numerous, in open cymes; 
pedicels filiform, 2- 8 mm. long; sepals broadly lanceolate, 0.8-1.5 mm. long; petals white, 
minute or rarely none; stamens 5; capsule 1.5-2.5 mm. long; seeds brown, minute, less 
than 0. 5 mm. long, strongly rough-tuberculate, not winged. Spergula platensis ( St.-Hil. 
& A. Juss.) Shinners. In low wet saline soils in n.-cen. and s. Tex., Mar.-June; a nat. of 
S.A., introd. in Calif. and Tex. 

2. Spergularia marina ( L.) Griseb. SALT-MARSH SAND-SPURREY. Annual erect or more
often diffuse fleshy plants with branches to 3 5  cm. long, usually more or less glandular
pubescent; leaves rarely fascicled, linear, bluntly mucronate, to 4 cm. long and 1.5 mm. 
wide; stipules triangular, about as long as broad or slightly longer, 2-4 mm. long; cymes 
usually lax, the lower and sometimes the upper bracts foliaceous and elongate or the 
upper much-abbreviated; sepals ovate to ovate-lanceolate, blunt, 2. 5-5 mm. long, much
exceeding the white or pink petals; stamens 2 to 5; capsule ovoid, equaling or exceeding 
the calyx, 3. 5- 6. 5 mm. long; the lower fruiting pedicels to 1 cm. long; seeds pale-brown 
or reddish, opaque, not sculptured, smootl1 or minutely papillose, 0.5-0.9 mm. long, 
wingless or with a thin friable wing. S. salina J. & C. Pres!. In saline or brackish soils in 
depressions in dunes and on flats from e. Tex. along the coast to s. Tex. and apparently 
isolated along the Rio Grande near El Paso, Mar.-June; from Fla., n. to Que., B.C. and 
111., w. to Tex., Calif. and Wash.; also Euras. 

3. Spcrgularia echinosperma Celak. Annual diffuse plants with stems to 2 dm. long,
usually more or less glandular-pubescent throughout; leaves linear, to 3 5  mm. long and 
1.4 mm. wide, usually not fascicled or with only one leaf in the axil; stipules deltoid, 
1. 4-2.4 mm. long; cymes laxly flowered; sepals ovate, 2.4-3. 6 mm. long; petals pink or
rosy at the apex, 1.6-2.8 mm. long; stamens as many as 4; styles 3, separated to the base;
mature capsule 3. 4-5 mm. long, exceeding the calyx by 0.4-1. 8 mm.; fruiting pedicels
filiform, reflexed or not , 5-11 mm. long; seeds 0.5-0.8 mm. long, deep reddish-brown or
nearly black with a silvery tinge, rounded in outline, surface always roughened, echinate,
with or without a broad scarious white wing. S. salsuginea var. bracteata Robins. In salt
marshes and flats and in dune pockets in e. Tex., along the coast to Corpus Christi,
apparently isolated near Ft. Stockton, Feb.-June; introd. into s. U.S. from the Old World.

FA�{. 70. NYMPHAEACEAE SALISB. WATER-LILY FAMILY 

Aquatic perennial herbs with horizontal rhizomes and peltate or cordate leaves floating 
or emersed, the submerged leaves ( when present) capillary-dissected; vernation involute; 
flowers axillary, solitary, perfect; sepals usually 3 to 6, green to petaloid, free or slightly 
united, hypogynous; petals 3 to many, showy and inserted on the surface of the ovary, 
sometimes transitional to stamens; stamens 3 to many, extrorse or introrse; pistils 1 to 
several; fruit a many-seeded berry or nut, or 1- to 3-seeded, small and indehiscent. 

About 75 species in several genera of wide geographic distribution. 
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1. Carpels united either along their sides or along the outer margins by adnation to a

cuplike .. receptacle;" stigmas radiate; ovules numerous in each cell; stamens 
numerous, introrse; fruit an irregularly dehiscent berry, ripening in the water; 
leaves with a basal sinus ( 2) 

1. Carpels free or ( in Nefombo) embedded in the receptacle; ovules solitary or 1 to 3
in each carpel; stamens hypogynous, few to many ( 3 to 36) and extrorse or 
slightly introrse, or very numerous and extrorse; fruits leathery or hard, indehiscent; 
Boating or emersed leaves peltate and lacking a sinus ( 3) 

2 ( 1 ) . Peria nth widespreading, composed of 4 sepals and 12 to 32 showy white, pink, 
blue or yellow petals; carpels sunken in a cup-shaped fleshy receptacle or hypan
thium on the outer surface of which the petals and stamens are inserted, prolonged 
upward into slender incurved projections ( carpellary styles); seeds arillate ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. Nymphaea, p. 631. 

2. Perianth subglobose, composed of 6 concave yellow (feen- or red-tinged) sepals
and numerous scalelike or starnenlike "petals" inserte with the numerous stamens 
on the receptacle beneath the ovary; carpels completely united, the stigmas radiate 
and sessile on a disk; seeds not arillate ............ 2. Nupliar, p. 632. 

3 ( 1). Perianth of numerous segments, the flowers large and showy; receptacle large, 
top-shaped, with the many uniovulate carpels sunken separately in cavities on the 
upper side, only the stigmas protruding; receptacle becoming enlarged greatly in 
fruit, the carpels maturing into nut�; stamens very numerous, extrorse, hypogynous; 
all leaves floating or emergent on strong petioles, centrally peltate, large, glaucous; 
plants Jacking mucilage ........................ 5. Nelumbo, p. 633. 

3. Perianth composed of 6 to 8 segments, the flowers small; receptacle small, with 4
to 18 free superior carpels; fruit small, 1- to 3-seeded; leaves all floating or 
submersed; plants more or less coated with mucilage ( 4) 

4( 3). Plants with dissected opposite submersed leaves and small peltate Boating leaves; 
perianth petaloid, white or purplish; stamens 3 to 6 .. 3. Cabomba, p. 632. 

4. Plants with only undivided alternate peltate floatin� leaves; sepals persistent, the
petals dull-purple; stamens 18 to 36; plants heavily coated ( especially on lower 
leaf surface) with mucilage ..................... 4. Brasenia, p. 633. 

1. NYMPHAEA L. WATER-LILY. WATER-NYMPH 

Plants with floating leaf blades and white, pink, blue or yel1ow Bowers; leaves sub
peltate, cleft at the base; sepal� 4, nearly free, spreading; petals few to many, spreading, 
the inner petals passing into stamens, the outer petals about as large as the sepals, all 
borne with the stamens on the hypanthium that encloses the ovary; ovary 12- to 3 5-
celled, the concave summit tipped by a globular projection at the center around which 
are the radiate stigmas that project at the margin to extend as linear and incurved sterile 
appendages; fruit depressed-globose, usually covered with the persistent petal- and 
stamen-bases, maturing under water; seeds enveloped by a saclike aril. 

About 50 species, widely dispersed in the tropics. 
1. Corol1a yellow; rootstock stoloniferous at the apex ..... 1. N. mexicana.
1. Corolla white, pinkish, blue or violet; rootstock not stoloniferous ( 2)
2( 1 ). Corolla white or pinkish; outer stamens not appendaged at the apex; carpels

united at sides; styles subulate; flowers floating .... 2. N. odorata.
2. Corolla blue or violet; outer stamens with the connective produced into an apical

appendage; carpels free at the sides; styles mere blunt protuberances; flowers 
raised on peduncle above surface of water ......... 3. N. elegans.

1. Nymphaea mexicana Zucc. YELLOW WATER-LILY, LA?.IPAZO AMARILLO. Rootstock
warty with the persistent petiole bases; leaves oval to suborbicular, to 2 dm. wide, 
glabrous, bright-green above, purple or crimson on the lower surface; flowers 6-10 cm. 
wide; sepals lanceolate to narrowly elliptic-lanceolate; petals usually about 25, bright
yellow, more elliptic than the sepals; stamens 50 to 60, the petaloid stamens mo�tly 
2-2.5 cm. long; anthers of the inner stamens 4-6 mm. long; styles 7 to 9; berry ovoid, 2-
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2.5 cm. long; seeds 4-5 mm. in diameter. In lakes, ponds and slow streams in e. ands. 
Tex., spring-summer; also s. Fla. and Mex. 

2. Nymphnea odorata Ait. WHITE WATER-LILY, ALLIGATOR-BONNET, NINFA ACUAnCA.
Rhizome stout, horizontal, elongate, mostly 2.5-3 cm. thick; leaves arising along the 
rhizome, suborbicular, to 25 cm. wide, with a narrow sinus, green above, green tinged 
with red or purplish-red and obscurely veined on the lower surface; flowers very fragrant; 
sepals often purplish on back, elliptic to ovate or ovate-lanceolate, to 8 cm. long and 25 
mm. wide; petals usually more than 25, white, elliptic or slightly broadened upward,
thickish; stamens mostly more than 70, the petaloid stamens 3-4 cm. long; styles mostly
about 20; berry depressed-globose, mostly 2.5-3 cm. in diameter; seeds ellipsoid, about
2 mm. long. Incl. var. villosa Casp. and var. gigantea Tricker, N. spiralis Raf., N. leko
phylla (Small) Cory, Castalia odorata (Ait.) Woodv. & Wood, C. lekopl1ylla Small. In
ponds, lakes, slow streams and ditches in s.e. Tex., Mar.-Oct.; from Fla. to Tex., n. to e.
Can. and Man.

3. Nymphaea elegaos Hook. BLUE WATER-Ln.Y, LAMPAZ0s. Rootstock stoutish; leaves
ovate to oval-orbicular, to 2 clm. wide, usually much smaller, undulate-sinuate or nearly 
entire, usually dark red-purple and somewhat veiny on the lower surface; flowers usually 
raised on a slender peduncle 1-2.5 elm. above the water; sepals mostly lanceolate, 4-5 cm. 
long; petals 6 to 10, lanceolate or sometimes ovate-lanceolate, blue or pale-violet; stamens 
numerous; styles 15 to 25, mere blunt protuberances; berry depressed-globose, 1.5-3 cm. 
in diameter; seeds 1-1.5 mm. in diameter. Castalia elegans (Hook.) Greene. In ponds, 
pools and ditches ins. Tex., Apr.-July; also s. Fla. and Mex. 

2. NUPHAR SM. 88 

About a dozen or more species and their variants in the North Temperate Zone. 
1. Nuphar luteum subsp. macrophyllum (Small) E. 0. Beal. YELLOW cow-LILY,

SPA'ITERDOCK:. Perennial aquatics with procumbent branching cylindrical rhizomes; leaves 
spirally arranged, with a deep sinus at the base; petioles and peduncles with numerous 
minute air-cavities; exposed leaves floating or emergent and erect, broadly ovate to sub
orbicular, to 3 elm. long or more and 25 cm. wide, with overlapping to divergent basal 
lobes, glabrous to more or less pubescent on lower surface; submersed leaves ( when 
present) thin and translucent, essentially like the floating ones in size and shape; petioles 
terete to more or less Battened above, glabrous to pubescent; flowers to 45 mm. across, and 
25 mm. high; sepals 6, roundish, concave, the inner portion green to yellow, rarely red
tinged; petals numerous, small and thickish, stamenlike or scalelike, truncate to emargi
nate, inserted with the numerous short stamens on the receptacle under the ovary, not 
surpassing the disklike 5- to 25-rayed sessile stigma, mostly persistent and at length 
recurved; anthers 3-7 mm. long, yellow, sometimes red-tinged; fruit ovoid, slightly 
constricted below the entire to crenate stigmatic disk; stigmatic rays 5 to 23, mostly 
ending 1-2 mm. from the disk margin; stigmatic disk sometimes red-tinged; seeds 
numerous, broadly ovoid, 4-6 mm. long, 3.5-5 mm. wide. Nymphaea microcarpa Mill. & 
Stand!., N. ovata Mill. & Standl., N. puberula Mill. & Stand!., Nuphar advena of Tex. 
auth., N. adoena fJ tomentosa Nutt., N. microcarpum ( Mill. & Standl.) Stand!., N. ooatum 
( Mill. & Standl.) Stand!., N. puberulum ( Mill. & Stand!.) Standl. In water or on mud 
in ponds, shallow lakes, streams and springs, mostly on the Edwards Plateau and in e. 
Tex., Mar.-Oct.; throughout most of e. N.A.; also n. Mex. and Cuba. 

Beal, the latest monographer of Nuphar, placed all Texas material in subsp. macro
phyllum. We have found no reason to differ from his conclusions. 

3. CABOMBA AtmL.

About a half dozen species in the warmer parts of the Western Hemisphere. 
1. Cabomba caroliniana Cray. FANWORT. Delicate aquatic herbs rooting in mud;

stems slender, branched, to 2 m. long or more, with a thin gelatinous coating; submersed 
leaves opposite or whorled, with petioles to 3 cm. long, rounded in outline, to 6 cm. 
wide, palrnately dissected into linear-filifonn segments; floating leaves few, alternate, 

• Ref: E. 0. Beal in Jour. Elisha Mitchell Sci. Soc. 72:317-346. 1956.
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peltate, entire, linear-elliptic, mostly slightly constricted at the middle, often bifid at one 
end, usually pubescent beneath, to about 2 cm. long; flowers solitary on long slender 
axillary peduncles, to 12 mm. long, white or cream-color, with yellow spots at base and 
sometimes pink-tinged at tips; sepals 3; petals 3, oval, biauriculate above the abbreviated 
claw; stamens 6, the short anthers extrorse; carpels 2 to 4, with small terminal stigmas; 
fruit 3-seeded, indehiscent. In lakes, ponds and quiet streams mainly in e. Tex., Apr.
July; from Fla. to Tex., n. to Va., s. Ill. and e. Mo., somewhat naturalized farther n. 

4. BRASENIA SCHREB.

A monotypic genus of wide distribution. 
1. Brasenia Schreberi J. F. Gmel. Puru>LE WEN-DOCK, WATER-smELn. Rootstock slender,

creeping in mud; stems slender; leaves alternate, long-petioled, centrally peltate, floating, 
broadly oval to suborbicular, rounded at botl1 ends, entire or rarely very shallowly crenate, 
thickish, smooth on upper surface, gelatinous on lower surface, to 10 cm. long; flowers 
axillary, small, dull-purple, emergent; sepals and petals 3 or 4 each, linear-oblong, 1-1.5 
cm. long; stamens 18 to 36, the filaments filiform, the anthers slightly introrse; pistils 4 to
18, separate, the stigmas linear; fruits clavate, coriaceous, indehiscent, 6-8 mm. long.
B. purpurea Casp. In lakes, ponds and slow streams in e. Tex., Apr.-May; from Fla. to
Tex., n. to P.E.I., s. Que., s. Ont. and Minn., w. to s. B.C. and Ore.

The stems, petioles and lower surface of the leaves are heavily coated with a viscid, 
gluey jelly. 

5. NELUMBO AnANs. SACRED BEAN 

Represented in both hemispheres by one species each. 
I. Nelumbo lutea (Willd.) Pers. YELLOW LOTUS, WATER-CI-IlNQUAPIN, POND-NUT,

Aquatic herb with slender rhizomes rooted in mud; leaves orbicular, centrally peltate, 
floating or mostly raised above the water on long stout petioles, to 7 dm. in diameter, with 
the center depressed or cupped; peduncles stout, rising to about 1 m. above the water 
surface, the solitary pale-yellow flower to 25 cm. broad; sepals and petals numerous, 
commonly 20 or more, scarcely differentiated, the outermost ( external in the bud) green 
and sepaloid; stamens numerom, spira1ly inserted and closely surrounding the pistils; 
antllers extrorse, tipped with a slender hooked appendage; fruiting receptacle prolonged, 
obconic, to 1 dm. in diameter, the numerous 1-ovuled ovaries sunk in small pits on its 
Bat truncate summit; fruit nutlike, indehiscent, each separately embedded in the accres
cent receptacle, about 1 cm. in diameter. In quiet water of ponds and sluggish streams in 
the e. third of Tex., May-July; from Fla. to Tex., n. locally to s. N.E., N.Y., s. Ont., Minn. 
and Ia. 

The farinaceous storage tubers along the rhizome are edible as well as the seeds. 

FAM. 71. CERATOPHYLLACEAE S. F. GRAY 

HoRNWORT FAMn.Y 

Submersed aquatic rootless herbs, with a slender primary stem and scattered lateral 
branches; leaves whorled, sessile, finely dissected; flowers minute, unisexual, without 
a perianth, solitary and sessile in leaf axils, subtended by an 8- to 12-cleft involucre in 
place of a calyx; stamens 12 to 16, the filaments short, the rather large anthers terminating 
in 2 or 3 sharp points; pistillate flower consisting of a simple I-celled ovary with a 
suspended orthotropous ovule; fruit an achene, beaked by the slender indurated style. 

A monotypic family. 

1. CERATOPHYLLUM L. HoRNWORT. CooN-TAIL 

Characters of the family; plants olive-green; leaves usually 1- to 4-dichotomously dis
sected into 6liform to narrowly linear divisions. 

About 10 species that are widely dispersed. 
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1. Leaves usually forked 1 or 2 times, the divisions conspicuously serrate on one side;
achenes without lateral spines ...... .. ........... 1. C. demcrsum. 

I. Leaves usually forked 2 to 4 times, the divisions entire or only obscurely serrulate;
achenes with 3 to 5 lateral spines .. .............. 2. C. echinatum. 

1. CeratophylJum demersum L. CoMMON HORNWORT. Plants entirely submersed; lowest
leaves of seedling simple; stems prolonged, sometimes to 3 m. long, branched and form
ing large masses, brittle or somewhat cordlike and fiexuous; leaves as many as 12 in a 
verticil, finely dissected into capillary to linear and Battened serrate divisions, very vari
able as to the length, breadth and toothing of the leaf divisions, usually about 15 mm. long; 
achene compressed, ellipsoid, wingless, smooth, 4-6 mm. long, with 2 basal spines 2-5 
mm. long; style 4-6 mm. long. In quiet waters of lakes, ponds and slow streams through
out Tex. but mostly in the e. part of state, summer; from Que. to n. B.C., s. to Mex.; also
Old World.

2. Ceratophyllum echinatum Gray. Plants entirely submersed, closely resembling C.
demersum; lowest leaves of seeding cleft; stems prolonged and branched; leaves usually 
with entire capillary divisions, 1.5-2 cm. long, the uncleft base somewhat expanded; 
achene narrowly winged by the confluent bases of the lateral spines, with a somewhat 
tuberculate surface, 5-7 mm. long; style 5-10 mm. long. C. demersum var. echinatum 
Gray. In quiet waters of streams, lakes and pools, mostly in e. Tex., summer; from Fla. 
to Tex. and Mex., n. to s.w. N.B., s. Me., N.Y., 0., Mich., Ill. and Minn. 

FAM. 72. RANUNCULACEAE Juss. CROWFOOT FAMILY 

Herbaceous or occasionally woody plants; leaves basal, alternate or in a few genera 
opposite or whorled; Bowers hypogynous, regular or irregular ( in Delphinium), with all 
parts free and distinct or the pistils connate in Nigella; sepals present, usually imbricate, 
varying from petaloid to small and caducous; petals present or absent; stamens usually 
numerous; pistils 1 to many, simple; ovules 1 to many; style l; stigma lateral or terminal, 
usually minute; fruit an achene, follicle or berry. 

Perhaps about 1,000 species in about 50 genera of world-wide distribution but mostly 
in the forested parts of the North Temperate Zone. 

1. Flowers with large spurs ( 2)
1. Flowers with minute spurs or none ( 3)

2(1). Flowers regular, with each of the 5 conspicuous petals prolonged backward to
form a long spur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. Aquilegia, p. 636. 

2. Flowers irregular, with the upper petaloid sepal prolonged backward to form a long
spur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. Delphinium, p. 638. 

3( 1). Leaves linear, entire, basal; flowers minute, in a tight cylindric spike, with each 
of the tiny sepals prolonged backward to form a short spur ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. Myosurus, p. 648. 

3. Leaves and flowers not as above ( 4)

4( 3). Flowers noted primarily by their numerous stamens or carpels; sepals small, early
deciduous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. Thalictrum, p. 635. 

4. Flowers noted primarily by their expanded sepals or petals ( 5)

5. Leaves, wood and flowers not as above ( 6)

6( 5). Leaves opposite or whorled ( 7)
6. Leaves alternate or all basal ( 8)

5( 4). Cauline leaves ( at anthesis) in a dense cluster at the top of the woody stem;
wood yellow; flowers purplish-brown; staminodia present ............. ...... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. Xanthorhiza, p. 635. 

7(6). Stems scapose, erect or ascending; leaves with some whorled, distinctly pahnately
lobed ....................................... 9. Anemone, p. 648. 

7. Stems viny, climbing or scrambling; leaves opposite, not distinctly palmately lobed . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. Clematis, p. 650. 
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8 ( 6). Petals red or orange-color; plants escaped from cultivation .................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. Adonis, p. 648. 

8. Petals yellow or white; plants native ( 9)

9 ( 8). Petaloid sepals white; plants terrestrial; leaves not finely dissected; follicles
usually 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. Isopyrum, p. 641. 

9. Petals yellow or (if white) the plants aquatic and with finely dissected leaves; achenes
more than 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. Ranunculus, p. 641. 

1. XANTHORIIlZA MARSH.

A monotypic genus. 
I. Xanthorhiza simplicissima Marsh. BROOK-FEATHER, YELLOWROOT. Plant low, weak,

shrubby, with deep-yellow and bitter bark and long roots, to about 6 dm. high; leaves 
approximate, 1- or 2-pinnate; leaflets mostly 5, ovate to elliptic, 25-75 mm. long, incised
toothed or divided; flowers polygamous, in compound drooping racemes, appearing along 
with the leaves from large terminal buds in early spring; sepals regular, 5, spreading, 
deciduous, ovate to ovate-lanceolate, brownish-purple; petals 5, glandlike; stamens 5 or 
10, the filaments stout; pistils 5 to 15, with 2 pendulous ovules; follicles elliptic, 1-seeded, 
3-4 mm. long, the short style becoming dorsal. In damp woods, thickets and on wooded

stream-banks, rare in s.e. Tex., Mar.-May; from N.Y., s. to Fla. and Tex.

2. THALICTRUM L.64 MEADOW-RUE 

Plants herbaceous, perennial, often polygamous or dioecious; leaves alternate, rather 
large, twice or thrice ternate with numerous usually cleft or shallowly lobed leaflets, the 
basal leaves long-stalked; petioles dilated at base; flowers mostly unisexual, small, greenish 
or yellowish, usually in terminal panicles; sepals 4 or 5, caducous, petaloid or greenish; 
petals none; stamens numerous, exserted, the filaments filiform or slender-clavate; stigma 
unilateral; achenes 4 to 15, with longitudinal grooves or ribs extending from base to apex, 
sometimes inflated. 

About 150 species, mostly in the Northern Hemisphere. 
1. Leaflets usually rather thick and rigid, mostly longer than wide, entire to usually

acutely 3-lobed with the lobes entire; polygamo-dioecious ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 1. T. dasycarpum. 

1. Leaflets usually thin and flaccid, about as wide as long or wider, typically 3-lobed
with the lobes obtuse to rounded and often notched or crenate; dioecious, rarely 
polygamous ( 2) 

2( 1). Distribution confined to Trans-Pecos Texas; plants usually more or less puberulent 
and stoloniferous; carpPls wide-curved or compressed ..................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. T. F endleri. 

2. Distribution in east Texas; plants glabrous, never stoloniferous; carpels erect, the
ventral surface symmetrical, neither compressed nor curved ( 3) 

3(2). Mature carpels ovoid; stigma 0.5-1 mm. long; plants rigid, erect, with black roots 
............................................. 3. T. texanuni. 

3. Mature carpels ellipsoid; stigma 1.3-3 mm. long; plants decumbent, with brown roots
...........................................•• 4. T. arkansanum. 

1. Thalictrum dasycarpum Fisch. & All. PURPLE MEADOW-RUE. Caudex short and thick,
erect; stem to 2 rn. high, often purple; upper leaves sessile or subsessile, their ovate to 
suborbicular stipules brown; leaflets firm, obovate in outline, to about 55 mm. long and 
4 cm. wide, with veins prominent beneath, provided on lower surf ace with a fine non
glandular pubescence or glabrous, or sometimes glaucous; inflorescences corymbose
paniculate; sepals lanceolate to narrowly ovate, acuminate, commonly slender-tipped, 
3-5 mm. long; filaments filiform, 4-7 mm. long, soon drooping and entangling; anthers

.. Adapted from Bernard Boivin in Contr. Gray Herb. 152. 1944.
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oblong-linear, 1.5-3.2 mm. long, with subulate tip only 0.1-0.2 mm. long; stigma 2-5 mm. 
long, about equaling the ovoid to lanceolate body of carpel. In meadows, swamps and 
damp thickets, on rich wooded slopes or along wooded streams in e. third of Tex. and 
the n. Panhandle, Mar.-July; from Ont. to Alta., s. to 0., Ind., Ill., Mo., �an., La., Tex., 
N.M. and Ariz.

The var. hypoglaucum ( Rydb.) Boivin ( T. hypoglaucum Rydb.) is an entirely glabrous
plant with somewhat thinner leaves that are glaucous on the lower surf ace, often longer 
stigmas ( 2.5-5 mm.), longer filaments ( 4-7 mm. ) and a more elongate receptacle than 
in var. dasycarpum. 

2. Thalictrum Fendleri Engelm. Plant always more or less pubescent, rarely sub
glabrous or even glabrous, never waxy nor blue nor glaucous, the stem sometimes purplish, 
to 15 dm. high, more or less stoloniferous; sepals erase, the staminate ovate to elliptic 
and 3-5 mm. long, the pistillate ovate to rhombic or broadly lanceolate and about 1.5 mm. 
long; filaments 4-7.5 mm. long, deep-yellow; anthers oblong to linear, pale- or deep
yellow, 2.2-3.4 mm. long, with acumen to 0.8 mm. long; stigma 1.5-4 mm. long; ovary 
(densely) green, with the ventral surface ovate to lanceolate, often densely pubescent; 
mature carpel spreading, ovate to lanceolate, green to brown, more or less pubescent to 
sometimes glabrous, with a stipe to 2 mm. long, the ventral surface to 9 mm. long and 
4.5 mm. wide, with lateral nerves rarely branching and sinuate, never minutely sinuate 
nor anastomosing nor reticulate, with the nerve curved ventrally rather than dorsally. 
On moist shaded canyon slopes in mts. of the Trans-Pecos, June-Sept.; from Tex., w. to 
Ore., Wyo. and Ariz.; also n. Mex. 

3. Thalictrum texaoum (Gray) Small. HousTON MEADOW-RUE. Plant rigid, erect, to
45 cm. high, with roots becoming black when dry, not ribbed but irregular; sepals of male 
flowers 1.7-3 mm. long, of female flowers 0.7-1.5 mm. long; filaments about 1.5 mm. 
long; anthers 1.4-2 mm. long; stigma 0.5-1 mm. long; mature carpels ovoid, with stipe 
0.1-0.3 mm. long, the ventral surface 2.7-3.7 mm. long and 1.4-1.6 mm. wide, with an 
acute apex, rounded at base, 6- to 8-nerved in fruit. In s.e. Tex., Mar.-May; apparently 
endemic. 

4. Thalictrum arkansanum Boivin. Plant decumbent, 2-4 dm. high, with a fascicle of
thickened brown roots, ribbed; sepals of male flowers ovate to elliptical and .2-3 mm. 
long, of female flowers ovate and 1-1.5 mm. long; filaments .2-3 mm. long; anthers 1.8-2.3 
mm. long, with the acumen 0.1-0.4 mm. long; stigma 1.5-3 mm. long; mature carpel
sessile, with the ventral surface ellipsoid, 3.5-4.5 mm. long, 1.5-2 mm. wide, 10- to 12-
nerved in fruit. Rare in low rich woods in n.e. Tex., Mar.-Apr.; also Ark. and Okla.

3. AQUILEGIA L. 65 COLUMBINE 

Perennial herbs from a stout caudexlike rhizome; leaves petiolate, 2 or 3 times temately 
compounded; flowers regular, few but conspicuous; sepals 5, short-clawed at base, petal
like, soon deciduous; petals 5, the terminal portion expanded, prolonged backward from 
the base below the flower into an elongate hollow spur that secretes nectar from an 
internal gland at its apex; stamens numerous, separate but often more or less connivent, 
the innermost staminodal; filaments elongate; anthers oval; pistils usually 5, erect, each 
prolonged into a slender style; fruit a several-seeded slender-beaked follicle. 

About 100 species in the North Temperate Zone. 
1. Flowers red and yellow, nodding; on Edwards Plateau . 1. A. canadensis.
1. Flowers yellow, erect or nearly so; in Trans-Pecos Texas (2)
2(1). Sepals about 17 mm. wide; petal blade about .2 cm. long and 16 mm. wide; leaves

biternate; in Sierra Vieja Mts . . . .. ............•.. 2. A. Hinckleyana.
2. Sepals 5-10 mm. wide or ( if wider) the spur more than 1 dm. long; leaves often

triternate ( 3 ) 
3(2). Spurs to 4 cm. long; sepals to 2 cm. long; in Guadalupe Mts . .......•..... ... 

. . • . . • . • • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 3. A. Chaplinel. 
3. Spurs much more than 4 cm. long; sepals 2 cm. long or more ( 4)

°' Adapted mainly from P. A. Munz in Gent. Herb. 7:1-150. 1946.
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4( 3 ). Petal blade 8-16 mm. long; spurs 4-9 cm. long, rarely longer; flowers clear-yellow; 
petioles to 2 elm. long; leaflets about 4 cm. long or less; in Davis Mts. . ....... . 
. . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . • . . 4. A. chrysantha. 

4. Petal blade 15-30 mm. long; spurs 10-15 cm. long; flowers pale-yellow; petioles to
3 dm. long; leaflets usually more than 4 cm. long; in Chisos Mts . ...•..•.... . .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. A. longissima. 

1. Aquilcgia canadensis L. WILD COLUMBINE. Stems mostly 2-5 dm. high. branched
above, rather sparsely pilose throughout to almost glabrous, slightly glandular; leaves 
biternate or sometimes triternate, bright-green and glabrous above, glaucous and some
what pilose beneath; leaflets 1-3 cm. long, usually cleft to below the middle and the 
main divisions mostly 3-10 mm. wide; flowers nodding, 3-4 cm. long, 2-3 cm. wide; 
sepals ovate to ovate-lanceolate or ovate-oblong, red or sometimes greenish, 1-2 cm. long, 
5-8 mm. wide, acute to acuminate; petal blades yellow, 5-6 mm. long, rounded and 
truncate; spurs red, 18-25 mm. long, slender or stoutish, narrowed gradually at half their 
length; styles 12-15 mm. long; follicles 1.5-2 cm. long, slightly spreading at tips. A. 
phoenicantha Cory, A. australis of auth. On mossy boulders and ledges in ravines and 
canyons of the Edwards Plateau, Mar.-May; from Can,, s. to Ga., Ala., Tenn., Ark. 
and Tex. 

Our plant is usually referred to var. latiuscula (Greene) Munz ( A. latiuscula Greene) 
with ba�al leaves bi- or lriternate and leaflets mostly cleft to below the middle, blade of 
petals 5-6 mm. long and spur 18-22 mm. long. 

2. Aquilegia Hinckleyana Munz. Stems 5-7 dm. high, glabrous and glaucous below,
glandular-pubescent and freely branched in the inflorescence; basal leaves biternate, 
glabrous and pale-green above, glabrous and more glaucous beneath; petioles glabrous, 
rather slender, 2.5-3 elm. long, the glaucous primary petiolules subglabrous and 2.5-5 cm. 
long, the secondary petiolules to 25 mm. long and sparingly pilose; leaflets suborbicular, 
rather thin in texture, 2-4 cm. long, cleft to about the middle, each segment then with 
2 or 3 rounded-oblong teeth or lobes; cauline leaves several, gradually reduced upward; 
pedicels to about 7 cm. long; flowers suberect, golden-yellow, subglabrous; sepals spread
ing, ovate, obtuse, about 25 mm. long and 17 mm. wide; petal blades spatulate-obovate, 
rounded-truncate, about 2 cm. long and 16 mm. wide; spurs slender, straight or slightly 
curved, about 4 cm. long and 5 mm. wide at base, then gradually narrowed to almost 
filiform tube and slightly enlarged tip; stamens exserted 6-7 mm.; staminodia 12-14 mm. 
long, abruptly narrowed at apex; follicles 2-2.5 cm. long, glandular-puberulent, with 
slightly Oaring tips; styles almost glabrous, filiform, about 2 cm. long; seeds about 1.5 
mm. long. Apparently endemic to the Capote Falls region in Presidio Co. where it occurs
on dripping cliffs about the falls, Mar.-Nov.

3. Aquilegia Chaplinei Standl. Stems 2-5 dm. high, glabrous except for the glandular
pubescent upper parts, openly branched; basal leaves biternate to triternate, glabrous and 
somewhat glaucous above, glabrous to somewhat pubescent and more glaucous beneath; 
petioles very slender, glabrous, 5-12 cm. long, the primary petiolules glabrous and 1-4.5 
cm. long, the secondary petiolules to 2 cm. long; leaflets cuneate-obovate to suborbicular,
thickish in texture, 1-1.5 cm. long, cleft to or below the middle, each segment then with
2 or 3 rounded oblong teeth or lobes; cauline leaves several, gradually reduced upward;
pedicels to about 1 chn. long; flowers suberect, pale-yellow, somewhat pubescent; sepals
spreading, broadly lanceolate, acute or obtuse, 13-16 mm. long, 4-6 mm. wide; petal
blades oblong, truncate-rounded, 8-10 mm. long; spurs yellow, slender, straight or spread
ing, 3-4 cm. long, about 4 mm. wide at base, then gradually narrowed to almost filiform
tube and slightly enlarged at tips; stamens exceeding petal blades by almost 1 cm.;
anthers pale, about 1 mm. long; staminodia 7 mm. long, plane, rather abruptly narrowed
at tip; follicles 18-22 mm. long, glandular-pubescent, with slightly Oaring tips; styles
pubescent, about 15 mm. long; seeds almost 2 mm. long, On boulders, in shaded crevices
and in limestone soils in canyons, mostly along streams, apparently endemic in the
Guadalupe Mts. in N.M. and Tex., Apr.-Oct.

This species is near to A. clirysantha but it has smaller flowers with a much shorter spur. 
4. Aquilegia chrysantha Cray. Stems 4-12 run. high, glabrous at base and glandular

pubescent above or throughout, usually much-branched above; basal leaves mostly tri
ternate, rather thin, glabrous and light-green above, glaucous and glabrous to pubescent 
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beneath; petioles slender, 5-20 cm. long, glaucous, glabrous or pubescent; primary 
petiolules 2-5 cm. long, the secondary petiolules about half as long and the tertiary 
to 25 mm. long; leaflets cuneate-obovate to orbicular-obovate, to 45 mm. long, usually 
much smaller, cleft to middle or beyond, the main divisions with 2 or 3 round-oblong 
lobes; cauline leaves well-developed; pedicels to about 1 dm. long; flowers erect, clear 
golden-yellow throughout, somewhat glandular-pubescent; sepals spreading, lanceolate 
to ovate-lanceolate, usually acuminate, 2-3.5 cm. long, 5-10 mm. wide; petal blades 
oblong-obovate, usually rounded at apex, spreading, 8-16 mm. long; spurs usually spread
ing, 4-7 cm. long, 4-6 mm. wide at base, gradually narrowed to an almost filiform tube with 
slight apical thickening; stamens usually exceeding petal blades by 8-10 mm.; anthers 
1.5-2 mm. long; staminodia 9-12 mm. long, very_ little crinkled, subacuminate; follicles 
glandular-pubescent, 2-3 cm. long, the tips spreading; styles pubescent, 12-18 mm. long; 
seeds about 2 mm. long. With the exception of a possible station at Cat-tail Falls, Chisos 
Mts., this species, in Tex., seems to be confined to the Davis Mts. where it occurs among 
boulders and in sheltered crevasses, July-Aug.; from Ariz., Colo., N.M. and Tex., s. 
to n. Mex. 

5. Aquilegia longissima Gray. LoNCSPUR COLUMBINE. Stems 5-12 dm. high, often
forming large clumps, glabrous below and glandular-pubescent above or glandular
pubescent throughout, open-branched above; basal leaves tritemate, rather thin, light
green and glabrous to slightly pubescent above, glaucous and glabrous to pubescent 
beneath; petioles slender, 2-3 dm. long, glabrous to pubescent; primary petiolules 3-5 
cm. long, the secondary petiolules 1-5 cm. long and the tertiary to 15 mm. long; leaflets
much as in A. chrysantha, 15-45 mm. long; cauline leaves well-developed; pedicels to
2 dm. long; flowers erect, pale-yellow, somewhat glandular-puberulent; sepals spreading,
lanceolate, acuminate, 25-35 mm. long, 6-13 mm. wide; petal blades spreading almo;;t
horizontally, spatulate to spatulate-obovate, 1.5-3 cm. long, rounded to emarginate; spurs
filiform, pendent, mostly 9-15 cm. long, 2-3 mm. wide at base, the tips about 1.5 mm.
thick; stamens 5-12 mm. longer than petal blades; anthers 1.5 mm. long; staminodia 12-
14 mm. long, rather plane, subacuminate; follicles glandular-pubescent, about 25 mm.
long, with spreading tips; styles 16-26 mm. long; seeds almost 2 mm. long. Along streams
and in wet places among boulders, on ledges and in sheltered crevices in canyons of

Chisos Mts. in the Trans-Pecos, June-Nov.; also n.e. Mex.

4. DELPIDNIUM L.00 LARKSPUR 

Annual or usually perennial herbs, with erect to virgate or ascending stems from a 
usually tuberiform or rhizomatous rootstock; leaves palmately or rarely pinnately cleft 
or divided; flowers commonly showy, morphologically very similar in our species, in 
terminal racemes or panicles; sepals 5, irregular, petal-like, the upper one prolonged into 
a spur at the base; petals 4 or rarely 2 ( united into one), irregular, the upper pair 
continued backward into long spurs that are enclosed in the spur of the calyx, the lower 
pair with short claws; stamens usuaJly numerous; pistils 3 or fused into 1, forming many
seeded follicles. 

This is a complex genus of about 150 species mostly in the North Temperate Zone. 
Many species and hybrids are valued as ornamentals, and many of the species are known 
to be poisonous to livestock. The complexity of the genus is emphasized by the existence 
of multiple hybrids. This fact should be considered when identification of our plants 
is undertaken. 

1. Naturalized annuals; upper leaves sessile; petals 2, united into one body; carpels
single (2) 

1. Native perennials; upper leaves petioled; petals 4, distinct; carpels in threes ( 3)
2 ( 1). Floral bracts short, not exceeding the pedicels; flowers blue .. . .. . .......... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I. D. Afacls.
2. Floral bracts conspicuous, long, foliaceous, frequently equaling the flowers; flowers

larger, purple .................... ........•.•. ,2. D. orientale.
-----

.. Adapted from Joseph Ewan in Univ. Colo. Stud. D. 2:55-244. 1945; also much 
appreciated personal help from Dr. Ewan. 
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3( l ). Flowers bluish-white, cream to buff or drab-brownish ( 4)
3. Flowers pale- to bright-lively-blue to bluish-purple, occasionally whitish or white

tinged lavender ( 7 ) 
4( 3). Stems ( at least) for the most part close-pubescent with spreading ( sometimes 

glandular) hairs; pubescence in floral rachis similar to that of the stem or some
times with fine appressed canescent hairs ( 5 ) 

4. Stems and floral rachis closely and finely canescent or pannose with appressed hairs,
never glandular; pedicels appressed to rachis, the flowers thus vertical ( 6) 

5(4). Leaves rarely (if ever) congested in a basal or sub-basal tuft; pedicels more or 
less spreading away from the rachis, the flowers thus nearly horizontal ........ . 
. . . . . . . . . . . . . . . . . . . . ; ........................ 3. D. virescens subsp. 

virescens. 
5. Leaves mostly in a sub-basal cluster, palrnatind into 3 primary divisions, these

shortly but broadly toothed; flowers rather loosely arranged in a raceme ....... . 
. . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 3. D. virescens subsp. 

macroceratilis. 

6(4). Leaves on lower portion of stem but not basal; sinuses of petals 3-4 mm. deep; 
mostly in the Panhandle and eastern Trans-Pecos ... 3. D. virescens subsp. 

Penardii. 
6. Leaves in a conspicuous strictly basal tuft; Horal rachis with same type of pubescence

as the stem; sinuses of lower petals 4-6 mm. deep; mostly in the Trans-Pecos 
and western Edwards Plateau, rarely east to Bexar County .................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. D. virescens subsp. 

Wootonii. 

1 ( 3). Distribution in western Edwards Plateau and eastern Trans-Pecos ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. D. madrense. 

7. Distribution east of the Edwards Plateau ( 8)
8(7). Racemes narrow, strict, virgate; leaves numerous, from stem base to raceme, the

petioles moderate, subequal; flowers 20 or more, vertical or subvertical against 
the rachis upon appressed pedicels ............... 5. D. carolinianum. 

8. Racemes open to diffuse, even laxly subscandent at times; leaves mostly 2 to 5,
chiefly basal, the petioles to 1 5  cm. long; flowers less than 20, horizontal or 
nearly so upon spreading pedicels ............... 6. D. vimineum. 

l. Delphinium Ajacis L. ROCKET LARKSPUR, ESPUELA DE CABALLERO. Slender annual to
about I m. high, the stem sirnpl'e or with ascending branches; leaves several, short
petiolate to sessile, pinnately or pahnately divided into very numerous linear to filiform 
segments; terminal racemes elongate, spiciform, loosely many-flowered, more or less leafy
bracteate or naked; lowermost bracts palmatifid into filiform dissected divisions, not 
simple; flowers bright-blue to violet or purple to pink, sometimes white ( f. alba R. H. 
Cheney), with slender horizontal spur; lateral sepals rhomboid to ovate or suborbicular, 
6-11 mm. wide; petals 2, united; follicles 1, ovoid,- 1.5- 2 cm .. long, pubescent; seeds
covered with broken ridges. Along roadsides, in waste places and old fields, mostly in
cen. and s. Tex., Apr.-Sept.; a nat. of Eur. that has spread from cult. in various parts of 
Can., the U.S. and Mex.

2. Delphinium orientale Cay. Very similar to D. Ajacis but the stems stouter, more
robust and more glabrous; racemes more compact, usually conspicuously leafy-bracteate; 
flowers larger, showy, often dark blue-purple; lateral sepals orbicular, 1 -1.2 cm. wide. 
A nat. of s. Eur. and N. Afr. that has escaped on the Edwards Plateau. 

3. Delphinium virescens Nutt. WHITE or PLAINS LARKSPUR. Tall or rarely low-growing
usually stout virgate perennial from a cluster of several woody-fibrous elongated deep
seated roots; stems simple, erect, variously pubescent throughout, to about 1 5  dm. 
tall, usually much smaller; leaves abundant, mostly equably distributed along the 
stem but sometimes in a basal tuft; blade ample, palmatisect into several pectinate pri
mary segments that are repeatedly palmatifid into linear ultimate segments, variously 
pubescent, mostly ciliolate; raceme usually densely spicate, often lax or curving at 
unopened tip; flowers variously disposed, borne well above the foliage on short erect 
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often closely appressed pedicels, more or less white, greenish or faint-bluish but not at all 
buff-colored, the bracts obsolete; sepals ovate-oblong to oblong, rounded to truncate at 
apex, crisped, the spur straight or variously curved;· limb of lower petals not much 
exserted, ovate or somewhat sagittiform, usually lightly comose with white hairs, the sinus 
closed or open; upper petals bifid, obliquely narrow-ovate, nearly as long as the upper 
sepals; follicles erect, oblong, venose, often puberulent, the cusp thin; seeds trigonous to 
wedge-shaped, gray, heavily corrugate-echinate. 

When eaten in spring or early summer, the herbage is known to be toxic to cattle. The 
highly poisonous seeds are seldom eaten by livestock. 

This species is represented in Texas by the following variants that are segregated in 
the key. 

Var. mncroceratilis (Rydb.) Cory (D. macroceratilis Rydb.). Leaf blade 4-11 cm. 
wide; sepals 1-1.5 cm. long, 5-8 mm. wide, the spur 1-2 cm. long; sinus of limb of lower 
petals 2-3.5 mm. deep; follicles 1-1.4 cm. long. In sandy or rocky soils in pastures, open 
oak woods and slopes in Edwards Plateau, Rio Grande Plains, s. Blackland Prairies and 
along s. coast on into n.-cen. Tex., Apr.-May; probably also in s. Okla. 

Var. Penardii (Kunth) Perry. Leaf blades 6-12 cm. wide; sepals about 15 mm. long and 
6 mm. wide, the spur about 2 cm. long; sinus of limb of lower petals open, about 5 mm. 
deep; follicles 17-23 mm. long. On grassy plains in Panhandle and South Plains, Apr.
June; from Tex., n. to Kan., Neb. and Colo. 

Var. virescens. Leaf blade 7-8 cm. wide; sepals 1-1.2 cm. long, 5-6.5 mm. wide, the 
spur about 12 mm. long; sinus of limb of lower petals closed or open, 3-4 mm. deep; 
follicles 15-19 mm. long. Uncommon on hills, prairies, in fields and along ditches from 
e. Edwards Plateau and n.-cen. Tex. to the Panhandle, Apr.-July; from Tex., n. through
cen. U.S. to Can.

Var. Wootonii ( Rydb.) Ewan. Leaf blades 3-5 cm. wide; pedicels strongly ascending; 
sepals 12-14 mm. long, 3.5-7 mm. wide, the spur 1.4-2 cm. long; sinus of limb of lower 
petals close and pilose, 3-5 mm. deep; follicles 12-18 mm. long. On grassy flats, lime
stone outcrops and caliche grasslands, mostly in w. Edwards Plateau and Trans-Pecos, 
rare in the Rio Grande Plains, South Plains and Panhandle, Apr.-May; from Tex., to 
Okla., Colo. and Ariz. 

4. Delphinium madrense Wats. Graceful slender or subscapose perennial from a
slender elongated vertical root crown; stems simple or rarely branching above, 2-6 dm. 
high, thinly hirsutulose throughout with white curling hairs up to hoary-canescent pedi
cels; leaves many, with petioles 5-10 cm. long, now green and evident at anthesis, now 
withering and inconspicuous, mostly lower cauline but sometimes in a basal tuft, 2-4 cm. 
wide, pentagonal, the primary divisions not approximate, cuneate-obovate, trifid or 
pinnatifid into a few short abruptly acute ultimate segments, ciliate and thinly hairy on 
both surfaces; racemes more or less interrupted and spicate, 10- to 14-flowered; bracts 
linear-subulate, inconspicuous; flowers variable, small, usually rich bright-blue; sepals 
ovate-oblong to ovate-lanceolate, obtuse to subacute, 9-12 mm. long, 5-7 mm. wide, very 
thinly hairy on the back; spur 1-1.3 cm. long, nearly straight; limb of lower petals deltoid
rounded, barbate with long hairs, deeply bifid, the lobes sharply acute or rounded, 
ciliate, the sinus closed or nearly so and 3-3.5 mm. deep; upper petals entire or merely 
notched; follicles short-ovate, 9-10 mm. long, puberulent, the thin cusp erect or spreading; 
seeds angulate-ovoid, 1-2 mm. long, acute, verrucose-echinate, not wing-margined, 
smoky-gray. Rocky areas in draws, canyons and in shallow ditches in Kinney, Val Verde 
and Terrell cos., Mar.-May; also n.e. Mex. 

5. Delphinium carolinianum Walt. Bum LARKSPUR. Slender virgate perennial from a
cluster of shallowly-seated short-tuberifonn roots; stems simple, to about 1 m. high, 
puberulent throughout or glandular above and glabrate at base, wholly straw-colored or 
bluish above; leaves rather equably cauline and of nearly uniform size, evident at anthesis 
or sometimes withering, 3-7 cm. wide, palmatisect into numerous linear ultimate segments, 
the primary divisions obscure, glabrate above, more or less thinly puberulent beneath; 
raceme narrow-spicate, often dense but opening out rather slowly, the flowers usually 
rich dark-blue or paler and merely bluish-white, on erect pedicels 2-5 ( or rarely 7) mm. 
long, the subulate bracts inconspicuous; sepals ovate- to obovate-oblong, rounded or 
blunt to acute at apex, 12-15 mm. long, 5-7 mm. wide, the spur 13-18 mm. long; blade 
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of lower petals included, often paler or whitish, broadly to narrowly ovate in outline, 
erosulate and fimbriate, scantily bearded with spreading white hairs, the open sinus 3.5-5 
mm. deep; upper petals short-included, nearly truncate at tip, merely emarginate; follicles
slender, oblong, a little tapering, more or less flaring at tips, 12-15 mm. long, faintly
venulose, glabrate in age, the cusp 2-3 mm. long; seeds oblong to quadrate, 1-2 mm.
long, light-gray, verrucose-echinate with prominent thin scalelike processes. In dry open
woods, sandhills, brush]ands, fields and barrens in the Edwards Plateau to n.e. Tex.,
Apr.-July; from Tex., e. to Ga. and Tenn., n. to Ill.

6. Delphinium vimineum D. Don. Tall slender virgate perennial from an unbranched
shallowly-seated connlike narrowly vertical root; stems simple, to 15 dm. tall, finely 
pubescent to close-villous throughout ( especia1ly in inflorescence), at times somewhat 
glandular; leaves predominantly toward stem base, rather scattered but ample, thin, 
flaccid, 4-8 cm. wide, palmatifid into 3 or 5 primary segments that are undivided and 
cuneate-oblong or bifid to pinnatifid into short b]untish ultimate segments, subg]abrous 
above, closely soft-pubescent beneath; racemes loose-interrupted, 3- to 12-flowered, not 
stiffiy spicate; flowers varying in size, usually rather showy, bluish-purple, borne on 
rather Jong more or less spreading pedicels, the bracts fi1iform or almost wanting; sepals 
broadly ovate, bluntish or rounded, often crisped, 11-15 mm. long, 6-8 mm. wide, the 
spur straight or a little upcurved and 11-15 mm. long; limb of the lower petals quadrate 
or ovate, the sinus nearly closed and 2-4 mm. deep; upper petals subrhomboidaJ, entire, 
short-included; follicles erect, oblong, 15-16 mm. long, obscurely veiny, short-pubescent, 
the erect cusp thin and 3.5 mm. long; seeds small, 1.2 mm. long, smoky-brown, wedge
shaped, heavily echinate. In sandy open soils, meadow]ands, open grassy woods mainly 
on the Edwards Plateau eastw. in Tex., Apr.-July; probably in La. and s.w. Ark. 

5. ISOPYRUM L.

About 30 species in the North Temperate Zone. 
1. Isopyrum bitematum (Raf.) T. & G. FALSE RUE-ANEMONE. SJ ender glabrous

perennial 1-3.5 dm. high, with copious slender fibrous roots (some here and there monili
form-thickened); leaves temately decompound; leaflets 1-2.5 cm. long, cuneate-obovate or 
roundish, commonly 3-lobed; flowers solitary, panided or cymose, usua1ly white; sepals 5 
or 6, petaloid, white, deciduous, elliptic to somewhat obovate, 9-12 mm. long; petals 
none; stamens many; fi1aments c1avate; carpels 2 to 20, sessile or stipitate, several-ovuled; 
foUicles 3 to 6, commonly 4, sessile, about 3-ovuled and 2- or 3-seeded, obliquely ovate 
in outline, divaricate at maturity, about 5 mm. Jong ( including the subulate-pointed 
persistent style); seeds smooth, with a prominent raphe. Shady and moist grounds, "Texas, 
Wright," possibly in n.e. Tex., Mar.-May; from Ont. to Wisc. and s. to F]a. and Tex. 

6. RANUNCULUS L.61 CROWFOOT. BUTIERCUP 

Annual or perennial herbs of various aspects; cau1ine leaves alternate; flowers regular, 
perfect, solitary or somewhat corymbed; sepals 3 to 5 or rarely more, green or yenowish; 
petals commonly 5, more or less in some species, plane or concave, mostly yellow or 
white, rarely reddish or green, each with a nectariferous pit or scale on inner surface at 
or near base; stamens mostly numerous, rarely as few as 5; fi1aments slender; anthers 
oblong or linear; pistils numerous in a globose to ovoid or cylindric head; ovule 1; style 
long or short, straight, curved or hooked; fruit an achene. 

About 400 species mostly in colder regions or at high altitudes in the tropics. It is 
reported that all of the species are acrid or even poisonous. 

1. Achenes roughly transversely ridged; petals not glossy, white, the claws sometimes
yellow; aquatic plants ( 2) 

1. Achenes or utricles not transversely ridged ( except in R. sceleratus which has 40
or commonly 100 to 300 minute beakless achenes in an elongate head); petals 
usua1ly glossy, yellow or rarely red, white or green ( 3) 

-----

., Adapted from Lyman Benson in Am. Midl. Nat. 40: 1-261. 1948. 
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2( 1 ). Style largely clcciduous after flowering, the achene beak 0.3 or rarely 0.5 mm. 
long; achenes mostly 30 to 4 5  or 80 . . . . . . . . . . . . . . 1. R. subrigidus.

2. Style persistent after flowering, the achene beak 0.7-1.1 mm. long; achenes about 7
or commonly 15 to 25 . . . . . . . . . . . . . . . . . . . . . . . . . . 2. R. longirostris.

3 ( 1 ) . Peri carp striate, the nerves 3 or more on each face ( these sometimes branched), 
the ovary wall thin and usually fragile at fruiting time ...................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. R. Cymbalaria. 

3. Pericarp not striate nor nerved, thick and firm ( 4)

4 ( 3). Leaves ( both cauline and basal) entire, dentate, serrulate or wavy; dorsiventral
measurement of the achene not more than twice or thrice the lateral; nectary scale 
forming a pocket ( 5)

4. Leaves ( either the cauline or the basal) lobed, parted or divided ( 6)

5 ( 4). Petals 5 to 9, large and conspicuous, about twice as long as the sepals; styles
in anthesis 0.5 mm. long, flliform, deciduous in fruit; head of achenes hemi
spheroidal or ovoid . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. R. laxicaulis. 

5. Petals 1 or 3, minute and inconspicuous, shorter than or equal to the sepals; styles
in anthesis 0.1-0.2 mm. long .................... 5. R. pusillus. 

6( 4). Achenes covered with spines, hooks or papillae, or with papillae produced into 
hooked hairs, rarely smooth in R. Sardous; dorsiventral measurement of the 
achene 3 to 6 times the lateral; receptacle in fruit 1 to 3 times its length in 
anthesis ( 7)

6. Achenes smooth, sometimes hairy ( 10)

7 ( 6). Petals 1-4 mm. long; mature achenes papillate, the papillae produced into slender
hooked spines; nectary scale usually free laterally ( 8)

7. Petals at lea�t 4 mm. long; mature achenes with stout spines on the face to very
rarely glabrous ( 9)

8 ( 7). Flowers pediceled; sepals and petals each 5; achenes about 1.5 mm. wide, the 
beak prominent ............................... 6. R. paroiflorus.

8. Flowers sessile; sepals and petals each 3; achenes 1 mm. wide or less, the beak minute
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. R. platen.sis.

9 ( 7). Mature achenes sparsely papillate or smooth; nectary scale free laterally ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. R. Sardous. 

9. Mature achenes with stout spines on the faces; nectary scale forming a pocket, much
narrower than the adjacent petal surface . . . . . . . . . 9. R. muricatus. 

10 ( 6). Style and achene beak practically lacking, if otherwise, the achene with a corky 
thickening on the margin of the body; nectary scale either with the gland in a 
pocket on its ventral surface or else the scale forked and prolonged anteriorJy on 
the surface of the petal or surrounding the gland; aquatic or palustrine plants .... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. R. sceleratus.

10. Style and achene beak present, the achene neither corky-keeled nor with corky
thickening on the margin of the body; nectary scale ventral to the nectary, covering 
it, apically tmncate or rounded ( 11)

11( 10). Nectary scale attached to the petal laterally and forming a pocket; dorsiventral 
measurement of the achene 1 to 2.5 times the lateral; receptacle in fruit { in most 
species) 3 to 15 times its length in anthesis; sepals usually tinged dorsally with 
purple or lavender ............................ 11. R. abortivus.

11. Nectary scale free laterally for at least two thirds its length, not forming a pocket
( except in R. recurvatus var. recurvatus); dorsiventral measurement of the achene 
3 to 15 times the lateral; receptacle in fruit ( in most species) 1 to 3 times its 
length in anthesis; sepals usually not lavender- nor purple-tinged but sometimes 
markedly so ( 12) 
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1 2( 1 1  ). Achene beaks regularly recurved or curved or clearly falcate or hooked at the 
apices, 2 mm. or less long, usually shorter than the bodies or sometimes equaling 
them ( 1 3) 

12. Achene beaks not regularly curved or recurved or markedly hooked ( if hooked at alJ,
for only about 0.1 mm.), essentialJy straight (or sometimes bent in pressing), 1.5 
or usually 2-4 mm. long, practically always equaling or exceeding the bodies ( 1 4) 

13 ( 12). Petals ( when fully expanded) usuaJly 8-18 mm. long, large and conspicuous, 
about 1.5 to 3 times as long as the sepals ......... 1 2. R. repens.

13. Petals minute, 2-4 or rarely 6-7 mm. long, shorter than or slightly exceeding the
sepals ....................................... 1 3. R. recurvatus.

14( 12). Achenes 3 5  or mostly 40 to 1 30; sepals 6 or mostly 8-10 mm. long; petals 8 to 18 
............................................. 1 4. R. macranthus.

1 4. Achenes 10 to 30 or 3 5; sepals 6-8 mm, long; petals 5 or sometimes more ( 1 5) 
1 5  ( 1 4). Stems rooting at the nodes when the plants are in moist ground ( as normally 

they are); plant usually stoloniferous and fibrous-rooted; upper leaves mostly 
simple; achenes broadly winged on keel, 3.5-4.5 mm. wide ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15. R. carolinianus.

15. Stems never rooting; plant with cluster of fleshy roots at base of stem; upper leaves
compound; achenes scarcely winged, 1.5-2.5 mm. wide .................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 6. R. fascicularls.

I. Ranunculus subrigidus Drew. Glabrous or essentially glabrous aquatic perennial
with filiform roots; stems submersed, rooting at the lowest nodes, to about 6 dm. long, 
branching, with large air chambers in the cortex; leaves cauline, all submersed and finely 
dissected into filifonn divisions, once- or twice-trichotomous then dichotomous, the leaf 
as a whole globular, usually not fuJly coJlapsing when withdrawn from the water ( but 
sometimes so), usually circinate, 1-2 cm. Jong, 1.5-3 cm. broad, much shorter than the 
adjacent intemodes; petioles developed only occasionally, the first leaf divisions arising 
within the stipular leaf base ( the leaf base dilated and the ends usually free); pedicels 
s�out, 2-4 cm. long in flower, about 1 cm. longer and markedly recurved at the bases in 
fruit, glabrous; sepals 5, light-green, spreading, elJiptic, 3-5 mm. long, deciduous before 
the corolla; petals 5, white or the bases yellow, 5-9 mm. long, 2-4 mm. broad, narrowly 
obovate, the nectary scale nearly or fully obsolete; stamens 5 to 10; achenes 30 to 80, 
in a globose-ovoid head 4-6 mm. long and 4-5 mm. in diameter, obovoid, 1-1.5 mm. 
long, roughly transversely-ridged, glabrous, hispidulous or glabrate, the style largely 
deciduous, the achene beak 0.2-0.5 mm. long; receptacle subglobose, 1 mm. long in 
flower, 1-1.5 mm. long in fruit, hispidulous. R. circinatus Sibth. var. subrigidus (Drew) 
L. Benson. In ponds, Jakes or pools, often brackish, in the Rio Grande Valley, spring
summer; from Can. s. to cen. Mex.

2. Ranunculus longirostris Godr. WlllTE WATER-CROWFOOT. Similar to R. subrigidus;
leaves firmer, often stiff, the stipular base larger and from three fourths to entirely adnate 
to the very short petiole; pedicels appearing to be axillary ( actually terminal, the stem 
sympodial), 1-5 cm. long, apparently not recurved in fruit, glabrous; sepals yellowish
green or purplish, spreading, narrowly elliptic, 3-4 mm. long, 1-1.5 mm. broad, early
deciduou�; petals 5, white, obovate, 4-9 mm. long, 2.5- 6 mm. broad, the nectary scale 
reduced to a very shallow pocket or a lunate ridge along the base and sides of the gland 
or wholly absent, the glandular area only 0.2-0.3 mm. in diameter; stamens 10 to 20; 
achenes 7 to 2 5  in a subglobose cluster or head 3-5 mm. long and 4-6 mm. in diameter, 
obovoid, 1.3-1.7 mm. long, roughly transversely-ridged, glabrous or hispidulous, the 
margin evident, the slender beak 0.7-1.1 mm. long and straight; receptacle globose or 
pyriform, 1 mm. long in flower, 1-2 mm. long in fruit, densely hispid. Floating in water 
of streams and lakes, often forming large mats, from the Rio Grande Plains to the 
Panhandle, Apr.-June; from Can., s. to N.M., Tex., Ark., Ala. and Del. 

3. Ranunculus Cymbalaria Pursh. Glabrous or sparingly hirsute palustrine perennial;
scapes erect, to 3 dm. high, branched or unbranched, with filifonn stolons several dm. 
long, not fisrulous; basal leaves with petioles 2-5 cm. long, simple, ovate or renifonn to 
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trapezoidal or rectangular, to 35 mm. Jong and 2 cm. broad, crenate to dentate or some
times merely 3-toothed or -lobed at the rounded to truncate apices, cordate to rounded 
or truncate at base, the stipular leaf bases 2-9 mm. long; pedicels 1-3 cm. long in flower 
and 2-6 cm. Jong in fruit, usually pubescent; sepals 5, greenish-yellow, spreading, elliptic, 
2-5 mm. long, 1.5-3 mm. broad, glabrous, thick, promptly deciduous; petals 5 or up to 12, 
bright-yellow, narrowly obovate, 2-8 mm. long, 2-3 mm. broad; nectary scale over-arching 
the nectary, truncate. the margins free from the blade of the petal; stamens 10 to 30; 
achenes as many as 300 ( usually much fewer) in a cylindroid head 3-13 mm. long and 
3-6 mm. in diameter, cuneate-oblong, thin-walled, 1.5-2.3 mm. long, each face with about
4 longitudinal striations or branched nerves, glabrous, the margins noticeable, the tri
angular beak about 0.3 mm. long and not curved; receptacle cylindroid, 2-3 mm. long
in flower, 4-7 mm. long in fruit, 'hairy. In mud, especially of brackish streams and marshes,
in the Panhandle, May-July; across Can. to Alas. and Sib., s. to the Andes of S.A.

The following two variants are found in Texas. 
Var. Cymbnlaria. Stems and petioles mostly 0.5 mm. thick; scapes 2.5-11 cm. high, 

usually branched; basal leaves cordate to ovate or reniform, 5-22 mm. long, 4-20 mm. 
broad, crenate or sometimes merely 3-lobed at the apices in some of the leaves, thin; 
sepals and petals 3-5 mm. Jong; stamens usually 15 to 25; achenes 40 to 150 in a cylin
droid head 3-8 or 13 mm. long and 3-4 or 6 mm. in diameter. 

Var. saximontnnus Fem. Stems and petioles mostly 1 mm. thick; scapes 5-30 cm. high, 
usually branched; basal leaves cordate to ovate or rarely reniform, 12-40 mm. long, 10-33 
mm. broad, mostly crenate, thick; sepals and petal 4-8 mm. long; stamens usually 20 to
35; achenes 100 to 300 in a head 5-12 mm. long and 3-5 mm. in diameter.

4. Ranunculus laxicaulis (T. & G.) Darby. Glabrous palustrine annual with filiform
roots; stems erect or reclining, rooting adventitiously at only the lowest nodes, 1-5 dm. 
long, freely branching, fistulous; stem and axis of panicle often proliferating late in 
season by flabelliform leafy offshoots; basal leaves with petioles 1-7 cm. long or longer 
when in water, simple, ovate to oblong, to 45 mm. long, 6-18 mm. broad, dentate to 
serrulate or entire, truncate or rounded at base, truncate or obtuse at apex; the stipular 
leaf bases about I cm. long; upper cauline leaves alternate, sessile, linear or lanceolate to
oblanceolate or very narrowly elliptic, acute, 15-35 mm. long, 2-6 mm. broad, dentate; 
pedicels to 2 cm. long in flower and 6 cm. long in fruit; sepals 5, greenish-yellow, spread
ing, ovate, 1.5-3 mm. long, about 1.5 mm. broad, glabrous or sparsely hairy, promptly 
deciduous; petals 5 or rarely as many as 10, yellow, 3-9 mm. long, 1.5-2.5 mm. broad; 
nectary scale glabrous, forming a pocket 0.3-0.5 mm. long, truncate or prolonged a little 
on the margins; stamens 10 to 30; achenes 15 to 50 in a hemispheroidal head 2 mm. in 
radius or an ovoid head 2-4 mm. long and 2-2.5 mm. in diameter, obovate to subglobose, 
0.6-0.7 mm. long, smooth and glabrous, the margin inconspicuous, the style about 0.5 
mm. long; receptacle pyriform or sp·heroid, 1.5-2 mm. long in flower, 1.5-3 mm. long in
fruit, glabrous. R. texensis Engelm., R. pusillus of auth., not Poir. Boggy shores of lakes,
in depressions, ditches and marshes in s.e. Tex., Mar.-May; from Fla. to Tex., n. to Conn.,
Ind., Ill., Mo. and Kan.

5. Ranunculus pusillus Poir. Glabrous palustrine annual with filiform roots; stems
reclining, usually rooting at the lowest nodes, 1-5 dm. long, freely branching, fistulous; 
basal and lower cauline leaves with petioles 1-6 cm. Jong, simple, oblong to ovate or 
rarely cordate, to 5 cm. long, 5-15 mm. broad, entire or a little irregular, truncate or 
rounded at base, truncate to rounded or acute at apex, the stipular leaf bases to 1 cm. 
long; upper cauline leaves alternate, sessile, linear or lanceolate to oblanceolate or very 
narrowly elliptic, 1-5 cm. long, 2-5 mm. broad, entire or sometimes dentate; pedicels to 
15 mm. long in flower and 6 cm. long in fruit, glabrous; sepals 5, greenish-yellow, 
spreading, ovate, 1-2 mm. long, 0.8-1 mm. broad, glabrous or sparsely hairy, promptly 
deciduous; petals 1 to 3 or rarely 5, yellow, obovate, 1.5-2.5 mm. long, 1 mm. broad; 
nectary scale glabrous, forming a pocket 0.2 mm. deep, truncate; stamens 5 to 10; achenes 
as many as 125 in a hemispheroid head about 4 mm. in diameter or an ovoid head 2-4 
mm. long and 2-2.5 mm. in diameter or a cylindroid head 5-8 mm. long and 2-3 mm.
in diameter, oblong-obovate, about 1 mm. long, smooth ( with fine reticulations) or
slightly or markedly papillate, glabrous, the margin inconspicuous, the style in anthesis
0.1-0.2. mm. long, the achene beak 0.1-0.2 mm. long; receptacle pyriform or spheroid,
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1.5-.2 mm. long in Hower, 1.5-3 mm. long in fruit, glabrous. Incl. var. angustifolius 
( Engelm. ) L. Benson, R. tener Mohr. In shallow water and mud of ditches, marshes, bogs, 
seepage areas and ponds in prairies, �pen woods and thickets in the e. fourth of Tex.,
w. to Burnet Co., Mar.-May; from Cahf. to Mo. and N.Y., s. to Tex. and Fla.

6. Ranunculus parviflorus L. Hirsute terrestrial annual; stems erect, not rooting, 1-3
dm. long, freely branching and diffuse, not fistulous, thinly hirsute; basal leaves with 
petioles 3-6 cm. long, simple, reniform, 1.5-2 cm. long, 2-2.5 cm. broad, 3-parted or 
-divided and again lobed, cordate at base, rounded at apex, the ultimate lobes acute,
hirsute with fine hairs, pilose, the stipular leaf bases about 1 cm. long; cauline leaves
alternate, short-petioled, similar to the basal, the bracts 3-parted; pedicels 1-4 mm. long
in flower, 3-18 mm. long in fruit, pubescent; sepals greenish-yellow, spreading, narrowly
ovate, about I mm. long, less than 1 mm. broad, densely pubescent, promptly deciduous;
petals 5, yellow, narrowly elliptic, 1-2 mm. long, less than 1 mm. broad, the truncate
nectary scale glabrous and free laterally; stamens about 10; achenes IO to 20 in a globose
head about 4 mm. in diameter, obovate, 1.5 mm. long, with reddish-brown papillae
covering both faces of the pericarp which are produced into minute slender hooks, the
margin strongly marked, the deltoid beak recurved and 0.5 mm. long; receptacle globose,
less than I mm. long in flower, 1-1.3 mm. long in fruit, glabrous. On moist hardwood
slopes, in grassy copses and along ditches in e. fourth of Tex., Mar.-June; a nat. of the 
Old World that is naturalized in various parts of N.A.

7. Rnnunculus platensis Spreng. Plant very similar to R. paroi-/lorus except for the
sessile flowers, smaller achenes and more shallowly and broadly toothed leaves. In sandy 
bottomland woods and thickets in s.e. Tex., Mar.-Apr.; recently introd. into La. and s.e, 
Tex. from s. S.A. 

8. Ranunculus Sardous Crantz. Hirsute terrestrial perennial with filiform roots; stems
!iuberect, not rooting, 1-5 dm. long, branching freely, not fistulous, hirsute; basal leaves 
with hirsute petioles 3-16 cm. long, pinnately compound, broadly cordate in outline, 2-3 
cm. long, 2-2.5 cm. broad, the 3 leaflets parted and lobed, the ultimate segments deltoid,
pubescent, cordate to truncate at base, rounded at apex, appressed-pubescent, the stipular
leaf bases 1-1.5 cm. long; cauline leaves alternate, the bracts of a'6out 3 linear divisions,
sessile; pedicels 3-5 cm. long in flower, 2-6 cm. long in fruit, thinly appressed-hairy;
sepals greenish-yellow, reflexed, ovate-attenuate, 3-5 mm. long, 1.5-2 mm. broad, pilose,
promptly deciduous; petals 5, yellow, 8-9 mm. long, 5-7 mm. broad, the truncate nectary
scale glabrous and free laterally; stamens 25 to 50; achenes 12 to 25 in a subglobose
head 4-6 mm. long and 5-8 mm. in diameter, nearly circular, 2-3 mm. long, usually
sparsely papillate or some achenes of the same plant smooth, glabrous, the margin strongly
marked, the deltoid beak 0.3 mm. long and curved at the tip; receptacle pyriforrn, 1 mm.
long in flower, 2 mm, long in fruit, covered with long white hairs. Moist grassy slopes
in e. Tex., Apr.-June; a nat. of the Old World naturalized mostly about seaports in N.A.

9. Ranunculus muricatus L. Glabrous terrestrial annual or sometimes perennial; stems
reclining or erect, not rooting, 2-5 dm. long, 2-5 mm. in diameter, freely branching, not 
markedly fistulous; basal leaves with petioles 4-15 cm. long, simple, broadly cordate to 
reniform or semicircular, 2-5 cm. long, 2-6 cm. broad, deeply 3-parted, the parts again 
shallowly crenately lobed, cordate to truncate at base, rounded at apex, the stipular leaf 
bases 1 or 2 cm. long; cauline leaves alternate, similar to the basal; pedicels 5-20 mm. 
long in flower, 2-6 cm. long in fruit, glabrous; sepals greenish, spreading, ovate, mucronate, 
4-7 mm. long, 2-3 mm. broad, with a few bristles, promptly deciduous; petals 5, ye1low,
obovate, 5-8 mm. long, 3-4 mm. broad, the truncate nectary scale glabrous and forming
a pocket that is much narrower than the adjacent part of the petal; stamens few; achenes
10 to 20 in a globose cluster 1-1.3 cm. in diameter, obovate, about 5.5 mm. long, covered
with stout curved spines, glabrous, the margin very prominent, keeled, spineless, produced
into the stout falcate beak 2-2.5 mm. long; receptacle subglobose, about I mm. long in
Hower, 2 mm. long in fruit, hispid. On grassy banks, along roads, in sandy marshes, and
in wet soil about ponds and along streams, often in shallow water, in e. fourth of Tex.,
Mar.-May; a nat. of the Old World that is naturalized in various parts of N.A.

10. Ranunculus sceleratus L. Glabrous or rarely hirsute palustrine or rarely aquatic
annual or short-lived perennial; stems erect, rarely rooting, to I m. long, profusely branch
ing, fistulous, inflated; basal leaves with petioles rarely to 25 cm. long, simple, reniform, 
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to 6 cm. long and 1 dm. broad, deeply 3-parted or -divided, the primary parts or divi
sions lobed to parted or divided, the ultimate lobes obtuse or rounded, the sinuses 
rounded, cordate at base, rounded at apex, the broad stipular leaf bases 5-10 mm. long; 
cauline leaves alternate, the bracts often oblanceolate and entire, sessile; pedicels to 2 
cm. long in flower, 1-3 cm. long in fruit; sepals 5, greenish-yellow, spreading, ovate, 2-3
mm. long, 1.5-2 mm. broad, pilose or glabrous, persisting later than the corolla; petals 5,
light-yellow, obovate, 2-5 mm. long, 1-3 mm. broad; nectary scale glabrous with the
margins prolonged along the blade of the petal, sometimes 1 or both with a free flap at
the tip or the scale often completely surrounding the nectary; stamens 10 to 25; achenes
40 to 300 in a cylindroid head 3-10 mm. long and 2-6 mm. in diameter, obovoid, 0.8-1
mm. long, often with minute irregular transverse ridges in the central unthickened portion
of each face, the periphery of the pericarp at least somewhat corky-thickened, the surface
often with ridges or a circle of "pin-prick" depressions at the inner margin of the
thickened zone, glabrous, the marginal keel obscure, t:'he style and the achene beak
almost lacking, not recurved; receptacle obovoid or cylindroid, 1-2 mm. long in Bower,
2.5-9 mm. long in fruit, pubescent or sometimes glabrous. Borders of lakes, streams and
marshland in s.e. and s. Tex., Mar.-June; from Wash. to N.E., s. to Tex., La. and Ga.

The acrid sap of this species is said to raise blisters on human skin. 
11. Ranunculus abortivus L. Glabrous terrestrial biennial with filiform roots, sometimes

enlarged at the base; stems erect or suberect, not rooting, to about 5 dm. long, branching, 
fistulous, striate; basal leaves with petioles 4-11 cm. long, simple or rarely some trifoliate, 
reniform to orbicular in outline, to 9 cm. long and 1 elm. broad, usually much smaller, 
crenulate to crenate or crenately lobed; stipular leaf bases scarious, 1-2 cm. long; cauline 
leaves alternate, sessile, the bracts deeply once- or twice-parted to form 3 or 5 elliptic 
lobes or rarely cuneate or obovate and apically shallowly lobed or toothed; Bowers as 
many as 50, with pedicels to 15 mm. long in flower and 9 cm. long in fruit, glabrous; 
sepals 5, yellowish, spreading, elliptic, 3-5 mm. long, 1-2 mm. broad, glabrous, deciduous 
after anthesis; petals 5, elliptic, 2.5-3.5 mm. long, 1.3-2 mm. broad, the glabrous nectary 
scale forming a pocket and emarginate; stamens 15 to 20; achenes 10 to 35 in an ovoid 
head 3-6 mm. long and 2.5-4 mm. in diameter, discoid-obovate, 1.4-1.6 mm. long, smooth, 
glabrous, the margin inconspicuous, the beak minute; receptacle fusiform-cylindroid, 
about 2 mm. long in Bower, 2-4 mm. long in fruit, sparsely villous or sometimes glabrous. 
In moist ground in open areas or rich woodland in e. Tex., Mar.-May; transcontinental 
from N.S. to Alas., s. to Wash., Colo., Tex. and Fla. 

12. Ranunculus repens L. CREEPING BU'ITERCUP. Hirsute terrestrial or palustrine
perennial; stems prostrate to suberect, rooting at least at the lower nodes, commonly but 
not always with some stoloniferous, to 9 dm. long, branching, not fistulous, hirsute to 
glabrous or nearly so; leaves compound, deltoid-cordate in outline, to 11 cm. long and 
13 cm. broad, usually much smaller, pinnate with 3 sessile or petiolulate leaflets that are 
cuneate to subtruncate or sometimes rounded or subcordate at the base and lobed and 
toothed ( but acute in outline) at apex, sometimes the leaflets tending to be rounded, 
the middle pctiolule to 4 cm. long, the lateral petiolule to 2 cm. long, the petioles 4-25 
cm. long, hirsute to subglabrous, the stipular leaf bases 6-20 mm. long; cauline leaves
alternate, like the basal; pedicels 2-10 cm. long in flower, 4-15 cm. long in fruit, pubescent;
sepals 5, greenish, spreading, 5-7 mm. long, 3-4 mm. broad, pilose, promptly deciduous;
petals 5 or rarely the staminodia forming a "double" flower, cuneate-obovate, 7-13 mm.
long, 5-10 mm. broad, the glabrous truncate nectary scale free laterally for two thirds of
its length and 1-1.3 mm. long; stamens 50 to 80, the number reduced in "'double" Bowers
achenes 20 to 25 in a subglobose head 6-7 mm. in diameter, obovoid-discoid, 2.5 mm.
long, smooth, glabrous, the margin prominent, the recurved beak stout and 1 mm. long;
receptacle subglobose-ovoid, 1-2 mm. long in Bower, 3 mm. long in fruit, pubescent or
rarely glabrous. This Old World species sometimes occurs as an escape, especially the
garden form, var. pleniJlorus Fem.

13. Ranunculus recurvatus Poir. Hirsute terrestrial perennial; stems erect, commonly
forming a nearly spherical bulbous base 5-10 mm. in diameter, not rooting, 1.5-7 dm. 
long, branching mostly above, the lowest intemode elongated, fistulous, markedly villous
hirsute or rarely glabrous, the hairs rarely appressed; basal leaves with glabrous or 
hirsute petioles 5-10 cm. long, simple, cordate-reniform in outline, to 75 mm. long and 



Ranunculaceae (Crowfoot Family) 647 

9 cm. broad, usually much smaller, 3-cleft to deeply 3-parted with the parts either 
crenately lobed or toothed, cordate at base, the parts rounded or angled at apex:, nearly 
glabrous or hirsutulous or hirsute; stipular leaf bases deltoid, 1-1.8 cm. long, 5-9 mm., 
broad, thin; cauline leaves similar to the basal but not usually larger, as deeply parted 
as the deepest of the basal; pedicels 1-8 mm. long in flower, 1-5 cm. long in fruit, sparsely 
appressed-pubescent; sepals 5, greenish, reflexed almost their whole length, ovate-acute, 
4-5 mm. long, 2-2.5 mm. broad, sparsely pilose dorsally, promptly deciduous; petals 5,
narrowly elliptic, 2.5-3.5 mm. long, 1.2 mm. broad; nectary scale forming an obdeltoid
pocket, the apical margins truncate or sometimes proliferated into a flat scale not forming
a pocket; stamens 10 to 25; achenes 10 to 25 in a globose head 5-7 mm. in diameter,
discoid, 1.5-2 mm. long, minutely reticulate-pitted, glabrous, the margin with a minute
keel, the recurved beak slender and 1.2-1.4 mm. long, the tip hooked; receptacle broadly
or narrowly pyriform, 1 mm. long in flower, 3 mm. long in fruit, conspicuously hispid,
densely so at the apex. In swamps, woods and bottomland tl1ickets in n.e. Tex., Mar.
June; from Ont. and Nfld., s. to Fla. and Tex:.

14. Ranunculus macranthus Scheele. LARGE BUTrERCUP, Strongly hirsute to sub
glabrous terrestrial perennial with stout roots; stems reclining to suberect, not rooting, to 
1 m. long, usually much smaller, fistulous, densely hirsute; basal leaves with hirsute to 
glabrous petioles to 3 chn. long, compound and dissected or sometimes simple and merely 
lobed, oblong-ovate in outline, 4-23 cm. long, 3-25 cm. broad, usually of 3 to 7 leaflets 
that are truncate or obtuse at base and acute or barely obtuse at apex, appressed
hispidulous; pedicels to 11 cm. long in flower and 3 dm. long in fruit, appressed
pubescent; sepals 5, yellowish-green, reflexed, ovate-attenuate, 6-10 mm. long, 3-5 mm. 
broad, appressed-pilose dorsally, promptly deciduous; petals 8 to 18, yellow, oblanceolate 
or rarely obovate, sometimes emarginate, 1-2 cm. long, 2.5-10 mm. broad; achenes 35 to 
130 in a subglobose or cylindroid head 7-14 mm. long and 7-10 mm. in diameter, elliptic
oblong to obovate, 2.5-4 mm. long, smooth, glabrous, the margin keeled, the straight beak 
slender and 3-5 mm. long; receptacle cylindroid, 2-3 mm. long in flower, 5-12 mm. long 
in fruit, hairy but the hair often sparse. In swamps, wet soil in drainage areas, wet woods 
along creeks, on mud flats about pools and seepage slopes in cen., s. and w. Tex., Mar.
June; in s.w. U.S. and Mex. 

15. Ranunculus carolinianus DC. Tufted perennial with thick fibrous roots, subglabrous
to spreading-pubescent ( especially on stem), after flowering developing long trailing or 
repent leafy branches; earliest basal leaves small, ovate, simple or 3-lobed or 3-cleft; 
later leaves larger, long-petioled, with 3 mostly petiolulate rhombic cuneate 3-cleft or 
3-divided and sharply toothed leaflets; flowering stems slender, ffexuous, subglabrous,
pilose or spreading-hirsute, elongating to 5 chn. long, finally producing trailing branches;
flowers 1 to 10; sepals 3.5-5 mm. long, promptly reflexed; petals oblong, 8-12 mm. long,
2.5-1 mm. broad; fruiting head subglobose, 7-13 mm. in  diameter, with only 10 to 20
achenes; fruiting receptacle 4-5 mm. long; achenes obliquely rounded-ovate, with body
3.5-5 mm. long, the marginal wing 0.5-1 mm. wide and separated from the face by a
high acute ridge; beak submarginal, erect, lance-subulate, 1.5-2.5 mm. long, with short
deciduous terminal stigma. R. septentrionalis Poir. var .. pterocarpus. Benson. Low woods,
swamps, thickets and shores in e. fourth of Tex., Feb.-Apr.; from Fla. to Tex., n. to Md.,
W.Va., s. Ind., s. Ill., Mo. and Neb.

Those plants with noticeably spreading-pubescent stems are segregated as var. villicaulis
Shinners. 

16. Ranunculus £ascicularis Muhl. PRAIRIE BUTI'ERCUP. Appressed-pubescent ten-estrial
perennial; roots filiform or fusiform-tuberous, to 5 mm. in diameter; stems weak, erect or 
suberect, often scapose, not rooting, silky-canescent, 1-3 chn. long, not fistulous; basal 
leaves with petioles about 1 dm. long, compound or at least the early ones 3-parted, 
ovate-oblong in outline, 25-55 mm. long, 2-4 cm. broad, distinctly longer than broad, 
sometimes the leaf partly bipinnate, the 3 or 5 leaflets or divisions simple and rounded 
to deeply 3- to 7-parted and again angularly toothed, the ultimate parts blunt or rounded 
at the apices; stipular leaf bases 15-35 mm. long; cauline leaves usually 1 or 2, alternate, 
much-reduced; pedicels 1.5-6 cm. long in flower, 2.5-9 cm. long in fruit; sepals 5, 
greenish-yellow, spreading, ovate-attenuate, 6-8 mm. long, 2-3 mm. broad, usually silvery
pubescent, promptly deciduous; petals 5 or sometimes up to 9, yellow, obovate-oblanceo-
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late, 7-15 mm. long, 3-6 mm. broad, the buncate nectary scale glabrous and free almost 
its whole length; stamens usually 40 to 50; achene:i 10 to 30 in a subglobose head 4.S.8 
mm. long and 6-10 mm. in diameter, obovate-orbicular but with a short fiat stalk, the
main body 1.5-3 mm. long, smooth, glabrous, the margin keeled but usually not promi
nent, the straight beak slender and 2-2.3 mm. long; receptacle fusiform or obovoid, 1.5-
2.5 mm. long in Bower, 3-7 mm. long in fruit, sparsely hispidulous. In sandy soil in 
shallow water, low pinelands, meadows and seepage slopes in e. Tex., Feb.-May; wide
spread in e. N.A., w. to Tex. and Kan.

The two following varieties are found in Texas: 
Var. apricus (Greene) Fern. (R. apricus Greene). Stems 1-3 dm. long; leaflets or 

leaf segments oblanceolate to narrowly elliptic, shallowly few-toothed apically or entire; 
petals 5. 

Var. cuneiformis (Small) L. Benson. Stems 18-25 cm. long; petals 7 to 9, 13-15 mm. long 
when fully expanded; achenes 3 mm. long, 2.5 mm. dorsiventrally, the margin 0.5 mm. 
broad, distinctly marked; endemic in Kerr Co. 

7. ADONIS L.

About 20 species native to Europe and Asia. 

1. Adonis annua L. PHEASANT'S-EYE. Annual 2-6 dm. high, the erect stems much
branched; leaves alternate, dissected, 2-5 cm. long; flowers solitary and terminal, deep-red 
with dark center, not opening wide, about 2 cm. across; sepals 5 to 8, broad; petals 6 to 
8, obovate, somewhat erose at the apex, concave, deciduous, not ,much-exceeding the 
calyx; stamens many; filaments filiform; pistils many, the ovary 1-ovuled; head of achenes 
cylindric, 1-2 cm. long; achenes glabrous, 3-5 mm. long. A cult. plant from Euras. that 
has become established in our flora in the e. third of Tex., spring-summer. 

8. MYOSURUS L. MouSETAIL 

Very small annual herbs, with fibrous roots; leaves in a radical tuft, linear to filiform 
or at first spatulate, entire; scapes simple, one-flowered, the yellowish or whitish flower 
succeeded by the slender spike or ( in depauperate specimens) oblong head of carpels; 
sepals 5, spurred at the base; petals 5, small and narrow, raised on a slender claw at the 
summit of which is a nectariferous pit; stamens 5 to 20; achenes numerous, somewhat 
3- or 4-sided, apiculate, crowded on a very long and slender spikelike receptacle, the
seed suspended.

About 15 species of local occurrence but widely distributed. It is highly probable that 
additional species will be found in the state. 

1. Myosurus minimus L. Leaves narrowly linear to filiform, blunt, 3-10 cm. long;
scape 3-15 cm. long; sepals oblong, 2-3 mm. long; spurs slender, acute, 1-3 mm. long; 
petals linear to narrowly spatulate, sometimes wanting, 2-3 mm. long; fruiting spike 
2-5 cm. long, 2-3 mm. thick; mature carpels somewhat quadrate, with broader usually
rhomboidal and flat back, traversed by very low keel, ending in a short and appressed
or often obsolete pointed tip. In damp argillaceous or calcareous soils, fallow fields,
throughout the state but mostly in cen. Tex., Mar.-July; from Fla. to Tex., n. to e. Va.,
s. Ont., Ill., Minn. and Sask.; also Euras.

Plants in Trans-Pecos Texas approach M. arlstatus Benth. in having a more prominent
achene beak. Myosurus cupulatus Wats., with its prominent keel extended from the 
cuplike dorsum of the achenes, has been reported from Texas, but we have seen no 
material from the state. 

9. ANEMONE L. ANEMONE 

Erect perennial herbs; leaves compound or divided, all basal except for several which 
are opposite or whorled to form an involucre that subtends or is remote from the ffower; 
peduncles I-flowered, solitary or umbellate; sepals 4 to 20, petaloid, usually showy; 
petals none; stamens and pistils numerous; fruit a compact or elongate head of numerous 
flattened ribless pubescent or glabrous achenes, with styles short or elongated. 
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About 150 species that are widely distributed in temperate or cold regions in both 
hemispheres. 

1. Style at maturity attenuatc-filiform, 2-4 cm. long; sepals usually 25 mm. long or
more; confined to northwestern part of state •..•••• 1. A. patens var. 

Wolf ganglana. 
1. Style at maturity 4 mm. long or less; sepals very rarely more than 25 mm. long (2}
2(1 ). Plant with a tuber and slender rhizomes or stolons; flowering stem glabrous or

essentially so below the involucre; tips of the achenes 6lifonn, straight, noticeably 
projecting beyond the wool; in eastern fourth of Texas ............... . ...... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. A. caroliniana. 

2. Plant without rhizomes or stolons; spinescent tips of achenes more or less sigmoid,
not noticeably projecting beyond the wool ( 3) 

3(2}. Flowering stems shaggy-pubescent to the very base, always I-flowered; fruiting 
spike usually 20 mm. long or more; achenes embedded in wool; distribution 
throughout most of Texas ....... .. .............. 3. A. lwterophylla. 

3. Flowering stems glabrescent toward base, typically 2- or more-flowered; fmiting
spike usually about 15 mm. long; achenes thinly silvery-pubescent to entirely 
glabrous and vemicose; endemic to Edwards Plateau ...............••...... 
. . . . . . . . . . . . • • . • . . . . . . . . • . . . . . . . . . . . . . . . . . . • . 4. A. edwardsiana. 

1. Anemone patens L. var. Wolfgangiana (Bess.) Koch. PASQUE-FLOWER, PRAIRIE
SMOKE, HARTSHORN-PLANT, Plant silky-villous, glabrate in age; scape to 4 dm. high, from 
a brown crown; leaves temately divided, the lateral divisions 2-parted, the middle ones 
stalked and 3-parted, the segments and those of the sessile cuplike involucre deeply cleft 
into linear or narrowly lanceolate acute lobes; flowers erect; sepals 5 to 7, blue to purple 
or white, to 4 cm. long, widespreading in anthesis; stamens usually accompanied by 
minute or indistinct glandlike staminoclia; carpels numerous in a head, with a long hairy 
style ( in fruit) 2-4 cm. long and plumose as in Clematis. A. ludoviciana Nutt. On 
prairies and on exposed slopes in n.w. Tex., Apr.-June; from Arct. n.w. Am., s. to n. 
Mich., III., Mo., Tex., N.M., Ut. and Wash. 

The inclusion of this species has as its basis a report of its .occurrence in Texas. It may 
occur in the Panhandle. 

2. Anemone caroliniana Walt. Stem slender, simple, to 3 dtn. high, from a small
globular tuber that also produces rhizomes or stolons; radical leaves once or twice 3-
parted or -cleft; involucre low on the stem, 3-parted, its cuneate divisions 3-cleft; sepals 
10 to 20, linear-oblong, white to roseate or lavender-blue to deep-violet, 1-2.2 cm. long; 
fruiting head ellipsoid, 1-1.5 cm. long; style about the length of the ovate rather turgid 
achene, erect, its slender tip projecting from the wool. Mostly sandy soils in e. fourth of 
Tex., Feb.-Apr.; from Fla. to Tex., n. to N.C., Ind., Wisc., Minn. and S.D. 

Our plants have a small tuber from which are produced not only the stem and basal 
leaves but also one or more prominent succulent rhizomes or stolons. Because of this 
rhizomatous nature some question arises as to whether or not our plant is correctly 
referable to this species. For the present it is maintained here by tradition. 

3. Anemone heterophylla Nutt. Plant to 3 dm. high, from an oblong tuberous root;
leaves usuaUy appressed-pubescent or at least ciliate-hirsute, 3-foliolate; leaflets petiolu
late or sessile, broad, ovate to ovate-oblong or obovate, crenate-<lentate or sha]]owly and 
obtusely cleft; involucre very dissimilar, borne at or above the middle of the I-flowered 
1>tem, subsessile, its three leaves short, once- ( or more rarely twice-) palmatifid-cleft to 
below the middle, its linear segments mostly entire; sepals 10 to 20, usually white within, 
blue-lavender to violet without; head of fruit cylindric, 2-4 cm. long; style not half the 
length of the orbicular flat achenes, at length inflexed, completely covered by the wool 
of the achene. Anemone decapetala Ard. var. heterophylla (Nutt.) Britt. In calcareous 
clays or in sandy clays throughout much of Tex., including the Trans-Pecos, Feb.-Apr.; 
from Ala. to Tex., Okla. and Ark. 

4. Anemone edwardsiana Tharp. Corms brown, oblong-obovate, 2-4 cm. long, 1-2 cm.
thick; leaves several, 3-foliolate, glabrous, the petioles 8-15 cm. long; petiolules to 25 
mm. long; leaflets reniform in outline, to 25 mm. broad, deeply 2- to 4-cleft, the lobes
coarsely crenate; scapes 2-5 chn. tall, glabrous below, upwardly increasingly appressed
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silvery-pubescent to become densely so just beneath flowers; primary involucral bracts 3, 
each 2-5 cm. long, 3-cleft into linear-oblong divisions, with the lateral divisions occa
sionally again 2-cleft, sparingly soft-pubescent; lateral branches potentially 3 ( one in 
each bract axil), each with 2 brncts similar to those of the primary involucre except 
smaller and more densely pubescent, each having a potential bractless flower stalk in its 
axil; maximum potential number of flowers on each compound scape 10 ( 1 on the central 
scape and 3 each on the 3 lateral branches); central flowers 2.5-3 cm. broad, the others 
smaller; sepals whitish to greenish-white, sometimes reddish- or purplish-tinged on back; 
fruiting head oblong-elliptic, 1.5-3 cm. long, 6-8 mm. thick; achenes tan-color, broadly 
ovate, plump, margined, each with a short erect beak and a tuft of fine basal hairs as 
long as the pubescent to glabrous body. A. tuberosa of auth., not Rydb. Rich moist soil 
along limestone ledges in crevices of boulders and in shaded locations at the bases of 
bluffs on the Edwards Plateau, Feb.-May; endemic. 

Those plants with achenes and receptacle entirely glabrous and vernicose are segregated 
as var. petraea Correll. This plant grows wedged in crevices of boulders and ledges below 
Edge Falls in Kendall County. 

10. CLEMATIS L.68 CLEMATIS 

Herbaceous perennial vines that climb by twining of the petiolules or erect suffrutescent 
herbs; leaves opposite, sin1ple or variously compound; flowers solitary or in panicles, 
terminal or axillary, often nodding; sepals usually 4, rarely 5 or 6, thin to coriaceous, 
white to variously colored, valvate in the bud, the margins often induplicate; petals none 
or small, transitional into stamens; stamens numerous, with adnate anthers; achene bodies 
compressed, usually more or less rimmed; achene tails plumose to pubescent or nearly 
naked. 

About 250 species widely distributed in temperate and subtropical regions, with several 
in temperate regions. 

1. Flowers relatively small; sepals mostly less than 15 mm. long, white or whitish, in
cymose panicles ( 2 ) 

1. Flowers large; sepals mostly more than 15 mm. long, variously colored, solitary and
mostly nodding on rather long peduncles ( 4) 

2( 1). Leaflets entire or rarely with an entire lobe, coriaceous; some or all flowers per-
fect; sepals tomentose on back along margins, glabrous in center ............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . 1. C. dioscoreifolia. 

2. Leaflets more or less coarsely toothed, herbaceous to subcoriaceous; flowers unisexual;
sepals dorsally sericeous ( 3) 

3(2). Panicles many-flowered; leaflets usually 50-75 mm. long; sepals about 8 mm. 
long; achene tails about 4 cm. long; confined to the forest re�io� ?f east Texas .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. C. v1rg1nuzna. 

3. Panicles sparsely flowered; leaflets to about 35 mm. long; sepals about 12 mm. long;
achene tails becoming 8 cm. long or more; distribution west of east Texas ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. C. Dr11mmondii. 

4( 1 ). Sepals thin, petaloid; petaloid staminodes present .. 4. C. alpina. 
4. Sepals thick, leathery; without petaloid staminodes ( 5)
5 ( 4). Leaves glaucous ( especially on lower surface); achene tails always plumose ( 6)
5. Leaves not glaucous; achene tails plumose to subglabrous ( 8)
6( 5). Plants confined to Edwards Plateau; sepals carmine-red; leaflet tips blunt, rounded

or emarginate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. C. texensis. 
6. Plants confined to extreme east Texas; sepals lavender to purplish; leaflet tips acute

to rounded, not emarginate ( 7) 

cs Adapted partly from R. 0. Erickson in Ann. Missouri Bot. Gard. 30:1-62. 1943. 
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7 ( 6). Leaves membranaceous, not conspicuously reticulate-veined; sepals reddish
purple or purplis'h; achene tails tawny-plumose . . . . 6. C. glaucophylla. 

7. Leaves coriaceous, reticulate-veined; sepals blue-lavender, commonly greenish or
whitish toward the tip; achene tails silvery- or pale yellowish-plumose ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. C. versicolor. 

8 ( 5). Leaves not conspicuously reticulate-veined ( 9) 
8. Leaves more or less distinctly and usually strongly reticulate-veined ( 10)

9(8). Sepals with wide undulate or crisped margins; achene tails finely appressed-
pubescent, not plumose ........................ 8. C. crispa. 

9. Sepals without a margin or narrow-margined; achene tails plumose ........ ...... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . 9. C. Viorna. 

10 ( 8). Achene tails plumose ( 11 } 
10. Achene tails partially glabrous to long silky-pubescent but not plumose ( 12)

11. ( 10). Leaflets coriaceous, extremely strongly and closely reticulate-veined, more or
less rounded at apex ...... ..................... 10. C. reticulata. 

11. Lea8ets thinner, more finely and distantly reticulate-veined, acute to acuminate at
apex ................................ ..... ... 11. C. Beadlei. 

12( 10 ). Filaments and usually the anthers consistently densely pilose; achene tails 
noticeably tapered from base to apex and silky-pubescent to the tip or nearly so, 
very rarely glabrous above the middle; leaves usually pinnate; leaflets 4-10 cm. 
long; sepals usually ovate, without a margin or sometimes moderately margined; 
distribution east of Trans-Pecos Texas ............ 12. C. Pitcheri. 

12. Filaments and anthers glabrous or very rarely somewhat pilose at their apex; achene
tails abruptly filiform and glabrous or nearly so beyond the middle, shortly pubes
cent below the middle; leaves usually pinnate-ternate; leaflets mostly 4 cm. long 
or less; sepals lanceolate, moderately margined; rarely east of Trans-Pecos Texas .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13. C. filifera. 

1. Clematis dioscoreifolia Levi. & Van. High-climbing glabrous vine, to 3 m. long or
more; leaflets usually 5, coriaceous, triangular-ovate to broadly ovate, obtuse to acuminate, 
rounded to cordate at base, to 3 cm. long or more, the margins mostly entire, the terminal 
lt'aflet conspicuously long-petiolulate; flowers numerous, in corymbiform panicles; sepals 
white, 10-1 5 mm. long, densely tomentose along margins on back; achenes minutely 
appressed-silky; styles 2-3 cm. long, plumose. Climbing on trees and shrubs in s.e. Tex. 
( Hardin Co.), well-established, July-Sept.; nat. of Japan, frequently cult. and occurring 
as an escape. 

2. Clematis virginiana L. VmcIN's-BOWER, DEVIL's DARNING-NEEDLE. Plant almost
glabrous; leaves simply 3-foliolate, very rarely pinnately 5-foliolate; leaflets thin, ovate, 
often subcordate, 5-7.5 cm. long, incisely few-toothed or somewhat lobed, glabrous or 
sparingly pilose and glabrate on lower surface; panicles corymbiform, with numerous 
creamy-white flowers; sepals 6-12 mm. long; anthers 0.6-1.5 mm. long; achenes brown or 
rufescent, pilose or villous-hirsute, the styles 1-3 cm. long. Low grounds, thickets and 
borders of woods, edge of swamp forests, commonly climbing in trees, in e. Tex., July
Sept.; from e. Can. to Man., s. to Ga., Ala., Miss., La., Tex. and e. Kan. 

3. Clematis Drummondii T. & G. TEXAS vmcIN's BOWER, DARBAS DE CHIVATO, OLD
MAN's BEARD. Plant cinereous-pubescent; leaves mostly pinnately 5- or 7-foliolate, upper
most ones simple and 3-cleft; leaflets 12-2 5 mm. long, mostly divergently 3-cleft or some
times parted; principal leaflet lobes ovate-oblong to lanceolate, acute to acuminate, entire 
or incisely 1- to 3-toothed; peduncles sparsely flowered, sometimes simple and with a 
pair of leafy bracts next to the base, commonly trichotomous and with higher bracts on 
the lateral pedicels; sepals sericeous on outer surface, about 12 mm. long; the narrow 
and copious sterile filaments of the fertile flowers as long as sepals; achene tails very 
slender, becoming 7.5-10 cm. long. In dryish soils, dry washes and rocky canyons, 
commonly climbing over trees and shrubs, in cen., s. and w. Tex., Apr.-Sept.; from Tex. 
to Ariz. and n. Mex. 
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4. Clematis alpina Mill. Plant somewhat suffrutescent; sterns slender, to 15 dm. long,
with prominent joints becoming swollen with age, appressed-pubescent; leaves once- or 
twice-temate; leaflets short-petiolulate, ovate to ovate-lanceolate, irregularly serrate to 
incised or simply 3-foliolate with some or all of the leaflets 2- or 3-parted; sepals 4, 
bright-blue, upright, appressed-pubescent; stamens numerous, petal-like, devoid of 
anthers. In mts. of the Trans-Pecos, spring; from w. N.A. to Sib. and cen. Eur. 

5. Clematis texensis Buckl. SCARLET CLEMATIS. Herbaceous or slightly woody climbers,
glabrous or nearly so, the slender stem somewhat glaucous; cauline leaves with 4 or 5 
pairs of leaflets; rachis slender, geniculate, terminated by a tendril-like filament; leaflets 
simple, 2- or 3-lobed or rarely 3-foliolate, subcoriaceous, ovate or orbicular, rounded to 
cordate at base, obtuse to rounded or occasionally emarginate at apex and usually with 
a small mucro; basal leaflets 3-9 cm. long, long-petiolulate, glabrous on both surfaces, 
glaucous below, moderately to strongly reticulated; peduncles axillary, 1- to 7-flowered; 
lowest pair of Horal leaves approximating in size and character the cauline leaflets but 
with a short petiole; flowers ovoid, 2-3 cm. long, bright-carmine or scarlet; sepals ovate
lanceolate, recurved at the tip, glabrous on outer surface, glaucous, the margins scarcely 
expanded, white-tomentose; achene bodies orbicular, essentially symmetrical, 6-7 mm. 
broad, prominently rimmed, closely appressed-pubescent; achene tails plumose, tawny, 
6-7 cm. long, loosely intertwined or spreading. C. coccinea Engelm., Viorna cocclnea
( Engelm.) Small. On limestone cliffs, rocky slopes and trailing over shrubs, usually along
streams, on the Edwards Plateau, Mar.-July; endemic.

6. Clematis glaucophylla Small. Stem rather slender, ribbed, glabrous; cauline leaves
with 4 or 5 pairs of leaflets, the rachis somewhat geniculate and terminating in a slender 
filiform appendage or minute leaflet; leaflets ( at least the basal ones) usually deeply 
3-lobed or 3-foliolate but also simple, ovate, acute- to obruse-tipped, cordate or sub
cordate at base; basal leaflets 3-7 cm. long, thickish, with a few prominent veins but not
reticulate, glabrous on both surfaces, glaucous on lower surface; peduncles axillary, 1- to
3-flowered; floral leaves simple, sometimes small, sometimes larger than the cauline
leaflets, approximating the latter in shape and character but with a short petiole; flowers
ovoid, 2-2.5 cm. long, reddish-purple; sepals ovate-lanceolate, spreading slightly at the
tip, glabrous, the margins unexpanded and white-tomentose; achene bodies suborbicular,
inequilateral, 2-6 mm. broad, with a moderately wide rim; achene tails 6 cm. long,
plumose, tawny, loosely intertwined or spreading. In rich woods or along streams from
Va., s. to Fla. and w. to s.e. Okla. and e. Tex.

7. Clematis versicolor Britt. A slender vine, simple or little-branched; stems ribbed,
glabrous, glaucous; cauline leaves with 4 pairs of leaflets; rachis slender, geniculate, 
terminating in a tendril-like filament; leaflets simple or rarely 2- or 3-lobed, ovate, obruse 
to subcordate at base, acute to rounded and mucronate but not emarginate at apex; 
basal leaflets 3-7 cm. long, with slender petiolules, glabrous, glaucescent above, glaucous 
below, reticulate; peduncles axillary, 3- to 7-flowered, the lowest pair of floral leaves 
similar in shape and character to the cauline leaflets but smaller and short-petioled; 
flowers subglobose, 15-25 mm. long, blue-lavender, fading to whitish or green toward the 
tips; sepals narrowly ovate to lanceolate, scarcely recurved at the tips, glabrous to puberu
lcnt and glaucous, the margins unexpanded, white-tomentose; achene bodies orbicular 
to ovate and usually somewhat inequilateral, 5-6 mm. broad, moderately rimmed, closely 
appressed-pubescent; achene tails 3-6 cm. Jong, plumose, silvery or pale yellow, loosely 
intertwined or spreading. In barrens and sandy or stony woods and sandhills in e. Tex., 
May-Sept.; from s. Mo., Ky. and Tenn. s. to Okla. and e. Tex. 

8. Clematis crispa L. BLUE JASMINE. Plant climbing freely, glabrous or nearly so,
often flowering when only 3 dm. high; leaves compounded with 2 to 5 pairs of leaflets; 
leafletc; from ovate to lanceoJate or even linear, cuneate to cordate at base, acute to 
acuminate at apex, entire to rarely 3-foliolate, membranaceous, little-reticulated; peduncle 
naked, arising between a pair of compound or rarely simple leaves; calyx cylindric
carnpanulate or urceolate-campanulate, rose-colored varying to violet; sepals 2.5-5 cm. 
long, recurved or spreading from near the middle, the spreading portion with broad 
undulate thinnish margins; achenes 6-9 mm. broad; style canescent to somewhat villous 
in Bower, in fruit 2-3 cm. long and either ahnost glabrate ( and the upper part falling 
away in age) or finely appressed-pubescent. C. cylindrica Sims, V iorna crispa ( L. ) 
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Small. Frequently in wet soils, climbing on shrubs, along !itreams in low woodlands or 
sometimes on coarse dry sandhills with available water in e. Tex., w. to Calhoun and 
Williamson cos., Mar.-Oct.; from Fla. to Tex., n. to s.e. Va., Ill. and Mo. 

The plant which typically flowers when low and has narrowly lanceolate to linear 
leaflets ( 6-8 mm. wide) and whose sepals are artificially outspread is referred to var. 
Walteri Gray. 

9. Clematis Vioma L. LEATHER-FLOWER, VASE-VlNE. Herbaceous or slightly woody
climbers, glabrous or nearly so; leaves not glaucous nor coriaceous, 3- to 9-foliolate; 
leaflets ovate to ovate-lanceolate, subcordate at base, often acute at apex, membranaceous, 
inconspicuously reticulated, those of the peduncle or inflorescence ovate or cordate; calyx 
thick, barely 25 mm. long, glabrous or minutely furfuraceous-canescent on outer surface, 
dull-reddish or purplish; sepals oblong-lanceolate, acuminate, the slender tip recurving; 
achenes 3-6 mm. broad; achene tails densely plurnose, light yellow or brownish. 

This species is included here based on a report of its occurrence in Texas. It should 
be in woodc; of east Texas. Its distribution is given as from Ga. to Tex., n. to Pa., 0., Ind., 
s. Ill. and s.e. Ia.

10. Clematis reticulata Walt. Herbaceous or slightly woody climbers, glabrous or
nearly so; stem slender, sparsely pubescent at the nodes; cauline leaves long-petioled, 
with about 4 pairs of leaflets, the rachis terminating in a tendril-like filament or minute 
leaflet; leaflets long-petioluled, entire or rarely 2- or 3-lobed, usually elliptical with a 
rounded and mucronate tip but varying to ovate and acute-tipped, 2-6 cm. long or longer, 
coriaceous, very strongly and closely reticulated on both the upper and lower surfaces; 
peduncles axillary, 1- to 3-flowered, the floral leaves usually less than 4 cm. long, other
wise simulating the cauline leaflets; flowers nodding, 15-25 mm. long; sepals purplish-red 
to mauve or pink-lavender, equaling or somewhat exceeding the stamens, densely covered 
with yellow canescent pubescence on the outer surface, the tips acute and recurved, the 
margins narrowly expanded and tomentose; achene bodies suborbicular, symmetrical, 4 
mm. broad, with a prominent rim, appressed-pubescent; achene tails 4-6 cm. long,
plumose, pale yellow-brown, loosely intertwined. C. subreticulata Harbison, Viorna
reticulata (Walt.) Small. In sandy soils in forests of e. Tex., often climbing on shrubs,
w. to Van Zandt Co., Apr.-July; from S.C. to Fla., w. to Ark. and Tex.

11. Clematis Beadlei (Small) Erickson. Stem slender, 6-angled, reddish-brown,
glabrous or slightly pubescent at the nodes; cauline leaves with 3 or 4 pairs of leaflets; 
rachis slender, finely pubescent, geoiculate, terminating in a tendril-like appendage; 
leaflets ovate, acute or acurninate, simple and entire or the basal ones commonly 2- or 
3-lobed, 2.5-8 cm. long, thin and chartaceous, moderately and distantly reticulate;
peduncles axillary, I-flowered; floral leaves 25 mm. long, simple and entire, short-petioled;
flowers not seen; fruiting heads 5 cm. in diameter; achene bodies ovate, inequilateral,
4.5-5.5 mm. broad, moderately rimmed, not greatly compressed, long appressed-pubes
cent; achene tails 5-6 cm. long, plumose, loosely intertwined. Reported from Ga. to Tex.,
May-July.

Very close to C. reticulata if not referable to it; we have seen no material from 
the state. 

12. Clematis Pitcheri T. & G. LEATHER FLOWER, BLUEBELL, Freely climbing more or
less herbaceous vine; stem simple or somewhat branched, 6-angled or -ribbed, reddish
brown, nearly glabrous or sparsely pubescent; cauline leaves with 3 or 5 leaflets, the 
slender rachis terminating in a slender tendril-like filament; leaflets simple, slightly or 
deeply 2- to 5-lobed or 3-foliolate, chartaceous or coriaceous, nearly glabrous or quite 
puliescent below, obscurely to very strongly reticulate but not so closely as in C. reticu-
1.ata, the lowest leaflets 4-10 cm. long; ultimate leaflets varying greatly in size and shape 
from narrowly ovate or elliptical to broadly ovate-cordate, blunt to acute-tipped, mucro
nate; peduncles axillary, as many as 7-flowercd; Horal leaves similar to but usually smaller 
than the cauline leaflets; Bowers nodding, ovoid or urceolate; sepals slightly exceeding the 
stamens to twice their length, ribbed, short appressed-pubescent and dull-purple to brick
red without, deeply colored or greenish witl1in, the margins unexpanded or moderately 
expanded above the middle, white-tomentose, spreading or recurved at the tip; achene 
bodies orbicular to suborbicular or obscurely quadrangular, more or less inequilateral, 6-8 
mm. broad, with a broad thick rim, appressed-pubescent; achene tails about 3 cm, long



654 Ranunculaceae (Crowfoot Family)-Berberidaceae (Barberry Family) 

but usua11y broken and hence much shorter, slender and tapering, sparsely appressed
pubescent or nearly glabrous to silky or villous but not plumose. Clematis Simsii and 
Viorna Simsii of auth., Vioma Pitcheri (T. & G.) Small. Climbing on shrubs in thickets, 
open woodlands, along streams and in low places, mostly in n.-cen. Tex., the Edwards 
Plateau and along the coast, Apr.-Sept.; from Ind. to e. Neb., s. to Tex. 

13. Clematis 6lifern Benth. Woody vine with branches to 1 m. long or more; leaves
much-divided; leaflets ovate, obtuse to acute or acuminate, rather small, very rarely more 
than 4 cm. long, strongly reticulated, more or less densely pubescent or tomentose be
neath; sepals rose-color to dark-lavender or purplish-black, about 25 mm. long, lanceolate, 
acuminate at the recurved apex, always with expanded margins above the middle; achene 
8-10 mm. in diameter, the very slender tails nearly naked. C. Pitcheri var. filifera ( Benth.)
Robins. In crevices of canyon walls, climbing on shrubs and over boulders in canyons at
base of cliffs in the Trans-Pecos, Apr.-Sept.; also N.M. and adj. Mex.

The cultivated plant, Love-in-a-mist { Nigella damascena L. ), occasionally occurs as 
a waif in waste places. It may be distinguished by its solitary Bower subtended by an 
involucre of finely cut leafy bracts and its pinnately compound leaves whose leaflets are 
cut into threadlike segments. 

FAM. 73. BERBERIDACEAE Juss. BARBERRY F AMIL y 

Shrubs or herbs with alternate often stipulate leaves; sepals and petals imbricated 
in the bud and usually in 2 rows of 3 each; stamens hypogynous, as many as the petals 
and opposite them or twice as many as the petals ( in Podophyllum); anthers opening 
by 2 hinged valves or along the sides; pistil solitary, becoming a 1- to few-seeded berry 
or pod; seeds anatropous, with albumen. 

About 9 genera and more than 600 species, mainly of the North Temperate Zone. 
1. Succulent herbs with a rather large solitary white to rose-colored Hower between 2

broad lobulate leaves ( sometimes at base of one leaf ); confined to the eastern 
fourth of Texas ................ ............. .. 1. Podopliyllum, p. 654. 

1. Shrubs with small yellow flowers in racemes on the branches among prickly coriaceous
leaves; from central Texas westward ............. 2. Berberis, p. 654. 

I. PODOPHYLLUM L. MAY-APPLE. MANDRAKE 

A genus of 11 species, with all but the following in eastern Asia; often placed in a 
distinct family, Podophyllaceae. 

I. Podophyllum pcltah1m L. Perennial herb forming gregarious colonies, with creeping
rhizomes and thick fibrous roots; stem erect, to 5 elm. high, terminated by a solitary leaf 
or 2 leaves and a single nodding short-pedunculate flower; leaves peltate, large, orbicular, 
radially 3- to 9-parted, to 3 elm. or more in diameter; flower buds with 3 green bractlets 
that are early-fugacious; sepals 6, fugacious; petals 6 or 9, obovate, waxy-white to rose
colored, to 4 cm. long; stamens twice as many as the petals; anthers linear-oblong, open
ing longitudinally; ovary ovoid, with a large sessile ruffied stigma; fruit a large ovoid 
many-seeded berry to 5 cm. long, yellow to purplish when ripe, sweet and edible; seeds 
covering the large lateral placenta, in many rows, each seed enclosed in a pulpy aril. In
rich woods, thickets, open pastures and on edge of forests in e. Tex., Mar.-Apr.; from 
w. Que., s. Ont. and Minn., s. to Fla. and Tex.

The rare variant, f. Deamii Raymond, with pink to rose-colored or purplish pigment
in flowers, ovary, fruit and seeds, has recently been found in northeast Texas ( Upshur 
Co.). 

2. BERBERIS L. BARBERRY 

Evergreen shrubs with yellow Bowers and wood; leaves trifoliolate to pinnately lobed, 
rarely simple; flowers in drooping or rigidly projecting racemes; petals 6, obovate, con-
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cave, with a pair of glandular spots at the base; stamens 6, sensitive, the anthers opening 
by valves; stigma circular, depressed; seeds eJliptic to obpyriform, with a crustaceous 
integument. 

About 450 species, mostly in Asia, but also in Europe, Africa and America. 
1. Leaves palmately trifoliolate; leaflets sessile at apex of petiole .................. . 

. . • . • . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 1. B. trifoliolata. 
1. Leaves pinnately lobed; leaflets 5 or more ( 2 )
2( 1 ). Bracts of inflorescence foliaceous; fruits globose, about 12 mm. in diameter, grad-

ing in color from white to brilliant-red, shiny; in west-central Texas ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. B. Swaseyi. 

2. Bracts of inflorescence not foliaceous; fruits ellipsoid to subglobose, less than 10 mm.
in diameter, purple to deep-red, with a bloom; in mountains of Trans-Pecos 
Texas (3 ) 

3 ( 2 ). Lowermost pair of leaflets arising 10 mm. or more above base of petiole; fruiting 
pedicel about 8 mm. long; plant rather rigidly erect, usually much more than 3 dm. 
tall; fruits red ................................ 3. B. haematocarpa. 

3. Lowermost pair of leaflets arising within 3 mm. of base of petiole; fruiting pedicel
about 5 mm. long; plant prostrate or weakly ascending, mostly less than 3 dm. 
tall; fruits purple ............................. 4. B. repe11s. 

1. Berberis trifoliolata Morie. AGARITO, ALGERlTAS, CURRANT-OF-TEXAS. Shrub to 2 m.
tall or more, with rigid ascending or spreading branches; leaflets rigidly coriaceous, com
monly grayish-green and sometimes glaucous, elliptic to narrowly lanceolate, to 7 cm. 
long, 3- to 7-lobed or -toothed, with the teeth and tip spinescent, the apical lobe usually 
narrowly triangular-elongate; flowers saffron-scented; fruits globose, red, often with a 
bloom, 8-10 mm. in diameter, acidulous, edible; seeds reddish-brown to brownish-black, 
vemicose, 3-4 mm. long. Mahonia trifoliolata ( Morie.) Fedde. On rocky slopes and flats 
of pastures, thickets and open woods from coastal s. Tex. northw. and westw. into the 
Trans-Pecos, Feb.-Apr.; also s. Ariz. and n. Mex. 

Those plan� with glaucous foliage are usually segregated as ,•ar. glauca ( I. M. J ohnst.) 
M. C. Johnst. ( Mahonia trifoliokzta var. glauca I. M. Johnst.) An excellent jelly is made
from the fruits of this species.

2. Berberis Swaseyi Buck!. TEXAs BARBERRY. Small intricate shrub to 1 m. or more
tall; leaflets 5 to 9, thinly coriaceous, grayish-green or yellowish -green on upper sudace, 
paler and conspicuously venose on lower sudace, elliptic to elliptic-lanceolate or sub
quadrate, the 7 to 20 spines relatively weak, turning a deep red in fall; bracts of in
florescence resembling the leaves in miniah1re; fruits about 12 mm. in diameter, juicy, 
edible; seeds brown, plump, about 3.5 mm. long. In limestone ridges and canyon walls of 
the Edwards Plateau, reported from Bailey Co. in the Panhandle, Feb.-Apr.; endemic. 

3. Berberis haematocarpa Woot. RED BARBERRY. Shrub much-branched, to about 2 m.
tall; leaflets 5 to 9, stiffly coriaceous, ovate-subquaclrate to e1liptic-lanceolate, to 55 mm. 
long, usually much smaller, typically with 5 to 7 spinescent teeth; racemes laxly 5- to 
7-flowered; floral bracts ovate, acute, concave, brown�membranous, about 2 mm. long;
fruit 8-10 mm. long, ellipsoid, edible; seeds reddish-brown, about 4 mm. long. Mahonia
haematocarpa ( Woot.) Fedde. In grasslands, on rocky slopes and canyons of mts. in the 
Trans-Pecos, Mar.-June; also N.M., Ariz. and Mex.

The shrub could become a desirable ornamental. Its flowers are fragrant and a delicious 
jelly can be made from its attractive fruits. 

4. Berberis repens Lindi. CREEPING BARBERRY, Dwarf depressed or prostrate shrubs,
rarely to 3 dm. tall; leaflets 5 or 7, rarely some leaves with 3, broadly ovate to ovate
elliptic, rounded to slightly cordate at base, mostly with obtuse to rounded apex, to 5 cm. 
long and 3 cm. wide, pale or glaucous, with 11 to 21 rather weak spinulose teeth; racemes 
densely 15- or more-flowered; floral bracts tan-color, membranous, suborbicular-ovate, 
apiculate, concave, 2-3 cm. long; fruit 6-8 mm. long, purple. On walls of wooded canyons 
and in pine forests of the Guadalupe :Mts. in the Trans-Pecos, Mar.-Apr.; from w. Tex., 
N.M. and Ariz., n. to Wyo. and B.C., w. to Calif. 
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FAM. 74. MENISPERMACEAE Juss. MooNSEED FAMil.Y 

Dioecious woody twining and climbing vines with palmately veined exstipulate petiolate 
leaves and racemes or panicles of small white or greenish unisexual flowers that are mostly 
trimerous, regular and hypogynous; sepals and petals similar, distinct, in 3 or more rows, 
imbricated in  the bud; stamens 6 to 12; ovary of 3 to 6 separate pistils, apparently only 
one maturing with a fruit; fruit a I-seeded drupe. 

A primarily tropical family with about 65 genera and 400 species. 
1. Petals and sepals both present; stamens 6, the anthers 4-celled; seed incurved or

crescent-shaped; leaves not apically lobed ...... .. . 1. Cocculus, p. 656. 
1. Petals none; stamens 12, the anthers 2-celled; seed saucer-shaped; leaves deeply

several-lobed above middle . ..... ....... . . . .... . 2. Calycocarpum, p. 656. 

I. COCCULUS DC. CORALBEAD 

Flowers in axillary racemes or panicles; sepals, petals and stamens each 6, alternating 
in threes; pistils 3 or 6, with the stigma entire; drupe globular, with a Battened somewhat 
roughened stone. 

About a dozen species worldwide in distribution, mostly tropical and subtropical. 
1. Leaves very variable in shape, typically ovate in outline, the lower surface downy ..

. . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. C. carolinus.
1. Leaves typically oblong, rarely suborbicular, the lower surface glabrous .... . .. .. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. C. diversifolius.

1. Cocculus carolinus ( L.) DC. RED-BERRIED M00NSEED, sNAll..SEED. Plant climbing to
3 m. or more, minutely pubescent; leaves ovate or cordate, entire or sinuately or hastately 
lobed, acute or mucronate at apex, rarely as much as 16 cm. long and wide; Bowers 
greenish, 3-4 mm. across, the petals in the staminate Bowers auriculate-inflexed below 
around the filaments; drupe red, about 8 mm. in diameter, said to be edible but we 
haven't tried it. Rather frequent in rich woods and thickets in the e. half of Tex., rare 
westw., July-Aug.; from Fla. to Tex., n. to s.e. Va., Ky., s. Ill., Mo. and s.e. Kan. 

2. Cocculus diversifolius DC. Comu:mmLA. Plant climbing to 2 m. or more, essentially
glabrous throughout; leaves not so variable as in C. carolintts, linear-oblong to oblong or 
sometimes ovate or suborhicular, mucronate, sometimes deeply retuse with a mucro in 
the sinus, to 6 cm. long and 4 cm. wide; flowers white or yellowish; fruit dark-purple, 
frequently with a bloom, about 6 mm. in diameter. In brushlands, palm hammocks and 
along resacas in s. Tex., June-Aug.; also s. Ariz. and Mex. 

2. CALYCOCABPUM T.&G. CUPSEED 

A monotypic genus. 
I. Calycocarpum Lyonii ( Pursh) Gray. High-climbing vine; leaves large, thin, to 2

dm. long and about as wide, deeply 3- to 5-lobed, cordate at base, the lobes acuminate; 
flowers greenish-white, about 5 mm. across, numerous in long racemose panicles to 2 elm. 
long; sepals 6, petaloid; petals none; stamens 12; pistils 3, fusiform, tipped by a dilated 
many-cleft stigma; drupe ellipsoid, about 25 mm. long, black when ripe, the stone deeply 
excavated on one side with the incurved margin somewhat erase. In rich soils and swampy 
areas in e. Tex., May-June; from Fla., w. to Tex., n. to Ky., s. Ill., Mo. and e. Kan. 

FAM. 75. MAGNOLIACEAE Juss. MAGNOLIA FAMILY 

Trees, rarely shrubs or vines with bitter aromatic bark and with the leaf buds covered 
by membranous stipules; leaves alternate, petiolate, entire, pinnately-veined; Bowers 
solitary or several clustered, usually large and fragrant, polypetalous, hypogynous, with 
many stamens; perianth segments ( 3 sepals and 6 to 9 petals) similarly colored, decidu-
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ous, imbricated in the bud; stamens numerous, linear, caducous; anthers adnate; carpelsnumerous, crowded together to cover the prolonged receptacle, cohering with each otherand in fruit forming a fleshy or rather woody conelike fruit; mature carpels opening onthe back from which the 1 or 2 anatropous arillate seeds hang by an extensile thread. About 230 species in 12 genera, worldwide in distribution. 

1. Leaves 4-lobed; mature carpels samaralike, indehiscent •........•..•.....•..••• 
1. Le;�;s · ��t · l�b�d: · s�-;..;�e� · ��r�iy ·;�ri�l�d • �t 0

th�· b�;;; r.:!:::c::ek0 :�i�cent or berrylike ( 2) 
2( 1 ). Twining shrubs with unisexual flowers; stamens 5, connate into a 5-lobed disk;fruit a spike of berries ......................... 2. Schfaandra, p. 657. 2. Erect trees with perfect flowers; stamens numerous, distinct; fruit a head of imbricated follicles ............................ 3. Magnolia, p. 657. 

1. LilUODENDRON L. TULIP-TREE. YELLOW POPLAR 

Two closely related species; the other in China. 
1. Liriodendron tulipifera L. Tree to 60 m. tall or more, with a straight gray-barkedtrunk to about 3 m. in diameter; leaves alternate, stipular, Iong-petioled, to 14 cm. long,about as wide, broadly retuse at apex, 4-lobed or occasionally with small additional lobesor even entire; flowers perfect, solitary at the end of branches; sepals 3, pale-green, soonreflexed; petals 6, broadly ovate, adherent to form a cup-shaped corolla, 4-5 cm. long,greenish-yellow with a large orange blotch at the base within; stamens many, the anthersextrorse; pistils many, on an elongate long-persistent receptacle that ripens into a conelike fruit 3-4 cm. long; each pistil dry, woody, flattened, samaralike, evenrually deciduous.Nat. in rich woods from Fla. to La., n. to Vt., Mich. and Mo.; planted and becoming somewhat naturalized in e. Tex. An ornamental tree valued for its wood.

2. SCIDSANDRA MrCHX.

About 25 species, all but one of which is in Asia. Some authors segregate this genusas the basis for the family Schisandraceae. 
1. Schisandra coccinea Michx. WILD SARSAPARILLA, DAY STAR-VINE. Woody vine climbing into small trees; leaves slender-petioled, deciduous, alternate or somewhat clusteredat the nodes, rather thick, ovate to elliptic or oval, 5-15 cm. long, obliquely cuneate atbase, somewhat abruptly acuminate at apex, the margins entire or with a few remoteteeth; flowers few in axillary clusters, slender-stalked, unisexual; sepals and petals 7 to12, not differentiated; sepals ovate to oval, 3-6 mm. long; petals obovate-cuneate, mostlycrimson; stamens 5; fruit spike 4-7 cm. long; berries about I cm. long. In rich woodlandsprobably in e. Tex., Apr.-July; from Fla. to Tex. (reported from but not seen) and Ark., n. to S.C. 

3. MAGNOLIA L. MAGNOLIA 

Characters of the family. About 80 species, mostly Asiatic. 
1. Leaves persistent or sometimes deciduous, leathery-coriaceous or thick-membranous,scattered along the branches, typically elliptic and widest about or below themiddle, rounded or cuneate at base; leaf buds tomentose or silky-pubescent ( 2) 1. Leaves deciduous, thin-herbaceous, more or less crowded at the summit of the flowering branches, typically elliptic-obovate and widest above the middle, prominentlyauriculate at base; leaf buds glabrous or tomentose ( 3) 
2( I). Fruits tomentose; leaves leathery-coriaceous, persistent, with a rusty tomentumon lower surface . . . . . . . . . . . . . . . . . . . . .......... 1. M. grandiflora. 2. Fruits glabrous; leaves thick-membranous, subpersistent or deciduous, minutelypubescent and pale or whitish on lower surface .... 2. M. virginiana.
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3( 1 ). Leaf blades typica1ly rhombic-obovate, abruptly acute; stamens 4-6 mm. long .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. �f. pyramidata. 

3. Leaf blades elongate-obovate to oblong-spatulate, gradually pointed at the apex;
stamens 9-12 mm. long ........................ 4. M. Fraseri. 

1. Magnolia grandi8ora L. SOUTHERN MAGNOLIA. Evergreen pyramidal or cylindrical
tree to 30 m. tall, with a straight trunk occasionally to 2 dm. in diameter, the smoothish 
bark tight or rarely flaky; branchlets and buds rusty-pubescent; leaves typically elliptic, 
to 2 dm. long and 9 cm. wide, rounded to shortly obtuse at apex, cuneate at base, bright
green and lustrous on upper surface, ferruginous-pubescent on lower surface, firmly cori
aceous; petioles stout, rusty-tomentose, about 2 cm. long; flowers large, cup-shaped, to 
2 dm. across, white, fragrant, with a stout tomentose pedicel; sepals 3, petaloid; petals 
usually 6 or rarely 9 to 12, obovate, thick; filaments purple; fruit ovoid, rusty-tomentose, 
1-10 cm. long, 4-6 cm. thick; seeds red, obovoid, somewhat flattened, about 12 mm. long.
M. foetid.a Sarg. In low moist woods, especia1ly along streams, in e. and s.e. Tex., July
Aug.; from e. N.C., s. to Fla. and Tex.

A Texas ( if not a national ) law should exist forbidding the cutting of these noble 
trees, whose wood has been used primarily for railroad ties and furniture. 

2. Magnolia virginiana L. SWAMP DAY, SWEET DAY. A slender semievergreen tree to 
20 m. tall, with a trunk to 15 cm. in diameter or rarely shrubby and deciduous; branchlets 
slender, bright-green and hoary-pubescent when they first appear, usually soon glabrous; 
buds pubescent; leaves elliptic to oblong-lanceolate, 10-15 cm. long, to 6 cm. wide, acute 
or obtuse at apex, broadly cuneate or sometimes rounded at base, pale or whitish on 
lower surface and silky-pubescent at first; petioles slender, 1-2 cm. long; silky-pubescent 
to glabrous; flowers subglobose, 5-7 cm. across, white, fragrant of lemon, on slender 
peduncles; sepals thinner and shorter than the petals, spreading; petals 9 to 12, obovate, 
obtuse to acutish, 3-6 cm. long, concave; fruit ellipsoid, 4-5 cm. long, about 12 mm. 
thick, dark red, glabrous; seeds red, obovoid, flattened, about 7 mm. long. M. glauca L. 
In swamps, low woods, along boggy streams and on seepage slopes in e. Tex., Apr.-June; 
from Mass., s. to F1a. and Tex. 

Those plants in our region that have young branchlets and petioles more or less per
sistently densely silky pubescent, and tomentose pedicels, are referable to var. australis
Sarg. 

3. Magnolia pyramidnta Pursh. Tree to 10 m. high; leaf buds and branchlets glabrous;
leaves with a petiole 2-4 cm. long, thin, crowded at the end of branchlets, broadly obovate to 
rhombic-obovate or rhombic-spatulate, abruptly narrowly obtuse to acute at apex, auriculate 
at base, to 23 cm. long, somewhat glaucescent on lower surface; flowers creamy-white, 8-12 
cm. across; sepals oblong-obovate, much shorter than the petals; petals oblong, gradually
narrowed to the base, acuminate at apex; fruit oblong, bright-rose-color, 5-7 cm. long;
tips of mature carpels incurved. In rich woodlands in s.e. Tex. (Jasper Co.), Apr.-May;
from s. Ga. and n.w. Fla., w. to Tex.

This species, M. Fraseri, M. Ashei Weath. and M. macrophylla Michx. form a complex 
group. Magnolia Ashei, which has been reported from Texas and for which no material 
has been seen from the state, can be distinguished by its typically larger leaves ( more 
than 35 cm. long) with glaucous-white lower surface and pubescent twigs, petioles and 
buds. Trees of the huge-leaved M. macrophylla are known to be under cultivation in east 
Texas, leading to the possibility that it might eventually become an escape. 

4. Magnolia Frnseri Walt. MOUNTAIN MAGNOLIA, EAR-LEAVED UMBRELLA-TREE. De
ciduous tree to 20 m. tall, essentia)]y glabrous throughout, with a straight trunk to 3 dm. 
in diameter and spreading slender branches; leaves clustered at summit of flowering 
branches, with slender petioles that may become as much as 1 dm. long, elliptic-obovate, 
only slightly constricted below the middle, auriculate at base, obtuse to acute at apex, to 
3 dm. long and 18 cm. wide, bright-green on upper surface, slightly paler on lower 
surface; flowers on a glaucous peduncle that is to 4 cm. long, creamy-white, sweetly 
scented, 20-25 cm. in diameter; sepals narrowly obovate to oblanceolate, rounded at the 
apex, 10-12.5 cm. long, deciduous almost immediately after opening of bud, somewhat 
shorter than the petals; petals 6 or 9, obovate to oblanceolate, thin, rounded to acute at 
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the apex, conspicuously narrowed below into a claw, 3-6 cm. wide; fruit oblong, glabrous, 
bright-rose-red when fully ripe, to 12 cm. long and 5 cm. thick, the mature carpels 
ending in long subulate persistent tips; seeds red, obovoid, compressed, about 15 mm. 
long. Rich wooded slopes in s.e. Tex. (Jasper Co.), Mar.-Apr.; from uplands of Va., 
W.Va. and e. Ky., s. to Ga., Ala., La. and Tex.

FAM. 76. ANNONACEAE Juss. CUSTARD-APPLE FAMILY 

Tree or shrubs with naked buds ancl aromatic wood and leaves; leaves alternate, entire, 
exstipulate, pinnately-veined; flowers axillary, solitary, perfect, composed of 3 sepals 
and 6 thickened petals that are arranged in 2 whorls, imbricate or valvate in bud, hy
pogynous; stamens numerous or rarely few, distinct, spirally arranged, the large con
nectives usually extending beyond the anthers; filaments thickened, short; anthers adnate, 
extrorse; pistils several or many, separate or cohering in a mass, the ovules one to many; 
fruit ( in ours) fleshy or pulpy ( a berry); seeds anatropous, large, the minute embryo 
at the base of the ruminated endosperm. 

A family of about 900 species in 75 genera, mainly tropical. 

I. ASTh:IINA AnANS. AMERICAN PA WPAW 

Shrubs or small trees; leaves deciduous, usuaIIy broadest above the middle; flowers 
solitary from the axils of leaves of preceding year; sepals early-deciduous; petals accres
cent after the bud opens, those of the outer whorl larger than those of the inner whorl; 
stamens numerous, in a globular mass; pistils as many as 15, ripening into 1 to 5 thick
cylindric pulpy-creamy edible fruits; seeds several, horizontally placed, flat or turgid, 
brown-coated, enclosed in a fleshy aril. 

About 8 species, entirely American. 
I. Flowers 3-4 cm. in diameter; seeds flattish; leaves typicaIIy obovate-eiliptic . . . . . .  . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I. A. triloba.
I. Flowers 1-2 cm. in diameter; seeds turgid; leaves typicaIIy cuneate-oblanceolate . ..

. . . . . . . . . . • . . . . • • • . . . . . . . . . . . . . • . . • . . . • • . • . • • 2. A. parviflora.

1. Asimina triloba (L.) Dun. PAWPAW. Large shrubs or smaII trees, 3-12 m. tall; young
shoots and expanding leaves at first clothed with a rusty down, soon becoming glabrescent; 
leaves eIIiptic-obovate, abruptly short-acuminate, the midnerve on upper surface pro
vided with reddish-brown hairs, when mature 1.5-3 dm. long, 7 cm. or more wide above 
the middle; petioles 5-10 mm. long; flowers appearing with the leaves, 3-4 cm. in di
ameter, on villous pedicels to 3 cm. long; petals dull-purple, veiny, orbicular-ovate to 
ovate, very unequal, the outer ones spreading and three to four times as long as the calyx; 
style definite; fruits 5-12 cm. long, 3-4 cm. thick, green or dark-brown when fully ripe, 
the pulp sweet and edible in autumn; see<ls somewhat flattened, 1.5-2 cm. long. Rich 
woods and banks of streams in n.e. Tex., Apr.-1fay; from Fla. to Tex., n. to N.J., w. 
N.Y., s. Ont., Mich., Ill., s.e. Ia. and s.e. Neb.

The fruit, which usually drops while still hard, green and acrid, must be slightly frozen
or kept until ripe before they are eaten. The ripening treatment is similar to that for the 
fruit� of the persimmon. The creamy pulp is sweet and luscious. 

2. Asimina parvi8ora (Michx.) Dun. DWARF PAWPA.W. Shrub 5-20 dm. taII; leaves
firmer than in A. triloba, oblanceolate-cuneate to narrowly oblanceolate-obovate, broadly 
rounded to very shortly apiculate-acute at apex, rusty-appearing on lower surface, mid
nerve on upper surface glabrous except at the very base, 5-17 cm. long, usually much less 
than 6 cm. wide above the middle; flowers appearin,g with the leaves, 1-2 cm. in diameter, 
on tomentulose pedicels to 6 mm. long; petals livid-green, ovate to oblong-elliptic, sub
equnl; stigma sessile; fruits 3-6 cm. long, about 2 cm. thick; seeds plump, 1-1.5 cm. long. 
In dryish pinelnnds, thickets and oak woods in s.e. Tex., Apr.; from n. Fla. to Tex., 
n. to s.e. Va.
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FAM. 77. LAURACEAE Juss. LAUREL F AMll..Y 

Aromatic trees or occasionally shrubs with alternate simple persistent or deciduous 
leaves, or sometimes twining parasitic vines with greatly reduced scalelike leaves, without 
stipules; flowers small, clustered, greenish or yellowish, without petals; calyx of 4 to 6 
sepals that are imbricate and free from the ovary, mostly fewer than the stamens; stamens 
basically 12, in 4 series of 3 each, any one or more series reduced to staminodia or 
altogether lacking; anthers 2- or 4-celled, opening by 2 or 4 uplifted valves; ovary !
celled, the ovule solitary and pendulous; style simple; fruit a I-seeded berry or drupe; 
seeds anatropous, suspended. 

A family of more than 2,000 species in about 32 genera, chiefly tropical and subtropical. 
1. Flowers in peduncled racemes; anthers 4-celled and 4-valved; leaves entire and

persistent or ( if deciduous) lobed ( 2) 
1. Flowers sessile or short-stalked in small clusters; anthers 2-celled and 2-valved; leaves

entire and deciduous ( 4) 
2( 1 ). Le'1ves frequently lobed; fruiting pedicel strongly clavate ....•............. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I. Sassafras, p. 660. 
2. Leaves entire; fruiting pedi�l not noticeably swollen ( 3)
3(2). Axils of the principal leaf veins with glandular pits; calyx cup truncate •.•...•.

. . • . . . • • . . • . . . . . . . . • . . . . . • . . • . . • . . • . . . . . . . . • . 2. Cinnamomum, p. 660. 
3. Axils of veins without glandular pits; calyx cup 6-lobed .......... .....•....... 

. . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . • . 3. Persea, p. 661. 
4 ( 1 ) . Shrubs or small trees with well-developed leaves .. 4. Lindera, p. 661. 
4. Parasitic orange to green twining viny herbs with leaves reduced to scales •....... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. Cassytl1a, p. 661.

1. SASSAFRAS TREW

Several species in America and eastern Asia. 
1. Sassafras albidum (Nutt.) Nees. SASSAFRAS. Trees dioecious, to 35 m. high, usually

much smaller, with spicy aromatic bark and very mucilaginous pale-green twigs and 
foliage, with a trunk to 6 dm. in diameter, the young twigs glaucous or nearly so; leaves 
deciduous, ovate to elliptic in outline, tapering to a long petiole ( to 4 cm. long}, obtuse 
to acute at apex, entire or with some 2- or 3-lobed or rarely more-lobed, at first silky 
on lower surface but usually soon glabrescent, to 16 cm. long and 1 dm. wide; Bowers 
greenish-yellow, naked, in clustered and peduncled racemes, appearing with the leaves, 
involucrate with scaly bracts; calyx 6-parted, spreading; fertile stamens 9, inserted on the 
base of the calyx in 3 rows, the inner row with a pair of stalked glands at the base of 
each filament, without staminodia; anthers 4-celled and 4-valved; pistillate Bowers with 
6 rudimentary stamens and an ovoid ovary; drupe subglobose to ovoid, dark-blue, about 
1 cm. long, with a clavate and rather fleshy reddish pedicel. S. offecinale Nees & Eberm., 
S. variifolium (Salish.} 0. Ktze. In sandy woods, old fields, on road cuts and along fence
rows in e. third of Tex., Mar.-Apr.; from Fla. to Tex., n. to N.E., w. to Mich., Ia., Mo.,
Kan. and Ark.

Most of our plants are referable to var. molle (Raf.) Fem., characterized by having 
a persistent pubescence on the lower surface of the leaves. The bark of the roots is 
steeped to produce a pleasant drink, known as "sassafras tea." 

2. CINNAMOMUM L.

About 250 species, mainly native to Asia. 
1. Cinnamomum camphora ( L.) Nees & Eberm. CAMPHOR-TREE. Small tree to about

15 m. tall, usually much smaller, glabrous throughout, the buds enclosed by large imbri
cate scales; leaves with slender petioles about 3 cm. long, alternate, persistent, ovate 
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to elliptic or elliptic-lanceolate, rounded to cuneate at base, abruptly short-acuminate at 
apex, to 12 cm. long, pale on lower surface, prominently 3-nerved, when bruised having 
the odor of camphor; flowers perfect, in slender-peduncled panicles; sepals 1-1.5 mm. 
long, all deciduous to form a truncate cup surrounding the base of the fruit; fertile 
stamens 9 in 3 rows, the innermost 3 with extrorse anthers and biglandular at base, a 
fourth inner row reduced to staminodes; anthers 4-celled and 4-valved; style slender, the 
stigma minute; drupes subglobose, bluish-black, 6-9 mm. in diameter. A nat. of e. Asia, 
cult. in s. Tex. and becoming naturalized, Apr.-May; also along the Gull Coast to s. Fla. 

3. PERSEA MILL.

About 150 species primarily of tropical America, of which the avocado (P. americana 
Mill.) is best known. 

1. Persea Borbonia ( L.) Spreng. RED BAY. Tree to 20 m. tall or more, with ascending
branches and densely rusty-tomentose to thinly puberulent or sometimes glabrous twigs; 
leaves alternate, entire, coriaceous, lanceolate to elliptic or e1liptic-oblanceolate, tapering 
into the petiole ( to 25 mm. long), broadly rounded to abruptly short-acuminate at apex, 
to 2 dm. long and 6 cm. wide, persistent, thinly tomentose on lower surface but com
monly glabrescent with age; flowers perfect, in small panicles, peduncle to 7 cm. long, 
usually less than 3 cm. long; calyx 6-parted, surrounding base of fruit; inner row of 
sepals elliptic, at least twice as long as the outer row and with the upper two-thirds early
deciduous; fertile anthers 9 in 3 rows, the innermost 3 with extrorse anthers and biglandu
lar at base, a fourth inner row reduced to staminodes; anthers 4-celled and 4-valved; 
drupes subglobose, dark-blue or blackish, about 1 cm. long, I-seeded. P. pubescens 
(Pursh) Sarg., P. palustris (Raf.) Sarg. In woods, swamps, along streams and about 
shores in s.e. Tex., May-June; from Fla. to Tex., n. to Del. 

4. LINDERA THUNB.

A large genus of about 100 species, primarily in eastern Asia. 

1. Lindera Benzoin ( L.) Bl. SPICEBUSH. Deciduous polygamo-dioecious shrub or
slender tree, much-branched, to 5 m. tall; leaves obovate to obovate-elliptic or elliptic, 
cuneate at base into the short petiole ( to 12 mm. long), acute to abruptly acuminate at 
apex, to 15 cm. long and 6 cm. wide, pale and usually pubescent on lower surface, deep
green on upper surface; flowers yellow, in almost sessile lateral umbel-like clusters that 
appear before the leaves, the clusters composed of small groups of umbels each of 2 to 
6 flowers that are surrounded by an involucre of 4 deciduous scales, witl1 a 6-parted open 
calyx; fertile stamens 9 in 3 rows, the 3 innermost each witl1 a pair of stalked glands at 
base; anthers 2-celled and 2-valved; pistillate flowers with 15 to 18 rudiments of stamens 
in 2 forms and a globular ovary; drupe bright-red, subglobose-obovoid, about 1 cm. long. 
Benzoin aestivale sensu Nees, On rich wooded slopes and in rocky areas along streams 
on the Edwards Plateau, Mur.-Apr.; from s.e. Va., s. to Fla. and Tex., w. to 0., Mich., 
Mo. and Ark. 

Our plants are referable to var. pubescens (Palm. & Steyerm.) Rehd., characterized by 
having the lower leaf surface and young branches permanently pubescent. 

5. CASSYTHA L.

About 15 species, mainly tropical and subtropical. 

1. Cassytha 6liformis L. WoE-VINE, LOVE-VINE. Parasitic vine super6cially resembling
Cuscuta, with yellowish or pale-green wiry entwined stems and branches with a spicy 
fragrance; leaves wanting or reduced to spirally arranged scale; flowers perfect, subtended 
by a minute bract and 2 similar bracteoles, 2 to several at irregular intervals in a slender 
spike; sepals 6, in 2 unequal series, topping the accrescent fruit; the several inner sepals 
triangular-ovate, about 1.5 mm. long, much larger than the outer bractlike sepals; fertile 
stamens 9 in 3 rows, the innermost 3 with extrorse anthers and basal glands, a fourth 
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inner row reduced to 3 cordate staminodia; anthers 2-celled and 2-valved; drupe globose, 
blackish, to about 7 mm. in diameter. Parasitic on various herbaceous and woody plants 
mostly along coastal Tex., rare, May-July; from Fla. and Tex.; also Latin Am. and Afr. 

FAM. 78. PAPAVERACEAE Juss. POPPY FAMILY 

Plants herbaceous, sometimes rhizomatous, with acrid usually colored sap; leaves 
rosu]ate or usually alternate, rarely opposite, exstipulate; inflorescence terminal and 
cymose, rarely paniculiform; flowers solitary or clustered, subtended by a leaf or bract, 
perfect, hypogynous or rarely perigynous, essentially regular; perianth cyclic, 2- or 3-
merous; sepals large, enclosing the buds until anthesis, then caducous; petals twice as 
many as sepals and biseriate, occasionally polypetalous or rarely apetalous; stamens 
many; ovary !-celled with 2 or more parietal placentae; fruit a I-celled capsule, dehiscent 
by 2 or more valves. 

About 200 species in 26 genera, mostly of the subtropics and temperate regions of the 
Northern Hemisphere. 

1. Acaulescent herbs; petals 8 or more, not crumpled in the bud; stigmas over the
valves of the capsule ...... ..................... 1. Sanguinaria, p. 662. 

1. Caulescent herbs or ( of subacaulescent) confined to the Trans-Pecos; petals 4 to 6,
mostly crumpled in the bud; stigmas over the placentae (2) 

2( 1 ). Perianth and stamens borne on the rim of the hypanthiumlike expansion of the 
receptacle; sepals united into a calyptra; fruit conspicuously ribbed ..... ...... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. Escliscliolzia, p. 662. 

2. Perianth and stamens strictly hypogynous; sepals not united into a calyptra; fruit
not ribbed ( 3) 

3 ( 2). Herbage not prickly; flowers on long pedicels; capsules dehiscing by means of 
small openings just beneath the truncate summit ... 3. Papaver, p. 663. 

3. Herbage prickly; flowers on short pedicels; capsule dehiscing from the apex by 4
to 6 valves ................................... 4. Argemm1e, p. 663. 

I. SANGUINARIA L.

A monotypic genus. 

1. Sanguinaria canadensis L. BLOODROOT, RED puccooN. Low perennial, with a thick
prostrate rhizome containing an abundant red-orange acrid sap, producing in earliest 
spring a palmate-lobed or undulate leaf and a I-flowered scape; leaves orbicular in out
line, at full-development of flowers usually nearly reaching them, pale-green or sometimes 
strongly glaucous beneath, membranaceous to subcoriaceous, becoming at maturity to 
3 dm. broad, the margins of the broad basal lobes and summits of the upper narrower 
ones coarsely dentate or crenate; mature petiole to 4 dm. long, distinctly overtopping 
the mature capsule; flowers handsome, the bud erect; sepals 2, caducous; petals 8 or 
more, ob]ong-spatulate, white or rarely pinkish; stamens about 24; capsule ellipsoid, 
1-ceUed, bivalved, 3- 5 cm. long; seeds with large crest. In rich woods in e. Tex., un
common, Feb.-Mar.; from Que. s. to Fla., w. to Tex.

Our plant has been segregated as var. rohmdifolia (Greene) Fem., dubiously distinct 
from var. canadensis. 

2. ESCHSCHOLZIA CHAM. CALIFORNIA POPPY. GoLD PoPPY 

About a dozen species confined to western North America. 

I. Eschscholzia mexicana Greene. MEXICAN GOLD POPPY, AMAP0LA DEL CAMPO. Annual
herb with yellowish sap, to about 4 dm. high; stem leafy and branching above; leaves 
ternately dissected, smooth, glaucous; flowers solitary and erect on long pedicels or in 
small loose clusters at the ends of the branches; petals 4, orange or yellow, 1.5-3 cm. 
long; outer rim of hypanthium distinct, usually at least 0.5 mm. wide, nearly as wide as 
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to wider than the scarious inner rim, after anthesis more or less cartilaginous and flaring 
or revolute; fruit a slender I-celled 2-valved several-seeded longitudinally ribbed capsule; 
mature seeds dark -colored, rugose-reticulate. On limestone slopes of the Franklin Mts. 
near El Paso, Mar.-May; from w. Tex. to s. Ut., s.e. Calif. and n. Mex. 

3. PAPAVER L. POPPY 

Annual, biennial or perennial herbs, with whitish or colored juice and large showy 
usually long-peduncled Bowers that terminate the stem and branches; flower buds nod
ding; sepals 2, deciduous; petals usually 4, thinnish, white or colored; stamens numerous, 
extrorse; ovary of 4 to many carpels, the placentae parietal but deeply intruded toward 
the center; stigmas as many as the carpels, sessile and radiating upon a disk that rests 
on the summit of the ovary and capsule; capsule short and turgid, opening by pores 
under the edge of the stigma. 

About 100 species mostly in the North Temperate Zone. 
1. Cauline leaves cordate-clasping, glabrous ............ 1. P. somniferum. 
1. Cauline leaves not clasping, densely hirsute ......... 2. P. Rhoeas. 

I. Papaver somniferum L. OPIUM POPPY, COMMON POPPY. Plant smooth, glaucous;
stem rather stout, to 1 m. tall; leaves sessile, cordate-clasping, oblong in general outline, 
wavy, coarsely toothed or shallowly lobed; flowers purple or red to white; capsule sub
globose or broadly ovoid, glabrous; stigmatic rays 8 to 12. Nat. of Euras.; widely cult. 
as an ornamental from which it tends to escape. 

The small seeds are commonly used in baking. Opium is derived from the milky juice 
of the unripe capsule. 

2. Papaver Rhoeas L. CoRN POPPY, AMAPOLA. Plant bristly, to 1 m. tall; stems sparsely
branched; leaves deeply pinnatifid with the divisions somewhat lobed or incised; flowers 
usually bright-scarlet, varying to purple or whitish; petals broadly flabelliform; capsule 
subglobose to broadly obovoid, turbinate, glabrous; stigmatic rays 8 to 14, usually 10. 
A nat. of Euras. and N. Afr. that has been introd. and become naturalized in cen. Tex. 
and elsewhere, Apr.-June. 

4. ARGEMONE L.80 PRICKLY POPPY 

More or less glaucous annual, biennial or rarely perennial herbs, with prickly bristles 
and yellow to orange-red sap ( la tax); leaves sessile or clasping, sinuate-lobed and with 
prickly teeth, often blotched or lined with white or light-blue; flower buds erect, short
peduncled; flowers large and showy; sepals caducous, usually 2 or 3, often prickly and 
with a subterminal fistulose horn; petals 4 to normally 6; stamens mostly numerous, with 
filiform filaments; style almost none; stigmas 3 to 6, radiate; capsule ellipsoid, fluted on 
the sutures, prickly, opening by 3 to 6 valves at the top; seeds blackish-brown, crested. 

About a dozen species confined to the Americas. 
1. Petals pale-lemon-yellow to bright-yellow or bronze ( 2)
1. Petals white or some shade of lavender ( 3)

2 ( 1). Flowers 3-7 cm. broad when fully expanded; stamens 20 to 75 .............. . 
. • • • • • . . . • • . • • • • • • • • . . . . . . . .......•...••.•..• 1. A. mexicama. 

2. Flowers 7-12 cm. broad when fully expanded; stamens 150 to 250 .............. . 
• . • . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . 2. A. aenea. 

3 ( 1 ) . Petals of some shade of lavender ( 4) 
3. Petals white ( 6)

4( 3). Uppermost leaves clasping; lower leaves lobed to less than two-thirds the distllnce
to the midrib ................................. 7. A. polyanthemos. 

4. Uppermost leaves not clasping; lower leaves lobed to four-fifths of the distance to the
midrib or more ( 5) 

18 Adapted from G. B. Ownbey in Mem. Torrey Club 21:1-59. 1958. 
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5( 4). Stems not closely prickly; capsules narrowly to broadly elliptic; longest dimension 
of seeds about 1.5 mm.; southern Texas ........... 5. A. sanguinea.

5. Stems often closely prickly; capsules narrowly elliptic-lanceolate or ovate-elliptic;
longest dimension of seeds 1.8-2.2 mm.; western Texas ....••••..•......••.• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. A. chisoseruis. 

6(3). Leaf surfaces prickly on the primary and secondary veins above and below and 
also minutely hispid or prickly ( often closely so) between the veins; stems usually 
closely prickly ( 7) 

6. Leaf surfaces prickly almost exclusively on the primary and secondary veins above
and below, sometimes essentially smooth; stems usually with more widely spa�d 
prickles or almost smooth ( 8 ) 

7 ( 6). Largest capsular spines 15-35 mm. long; latex reddish-orange when fresh ..•..• 
• • . . . • • • . . • . . . . . • . . . • . . . . . . . • . . . . . . . . . • . . . . . • 3. A. aurantiaca. 

7. Largest capsular spines 8-15 mm. long; latex pale-lemon-yellow to yellow when fresh
.....•...............•.••...•................ 4. A. squarrosa subsp. 

glabrata. 

8(6). Largest capsular spines compound, that is with few to many smaller spines or 
prickles arising from the basal portion, usually 8-35 mm. long ( 9) 

8. Largest capsular spines simple, 4-12 mm. long ( 10)
9( 8). Largest capsular spines 15-35 mm. long, always definitely compound; latex

reddish-orange when fresh ..................... 3. A. aqrantiaca.
9. Largest capsular spines 8-15 mm. long, sometimes not clearly compound; latex pale-

lemon-yellow to yellow when fresh ............... 4. A. squarrosa subsp. 
glabrata. 

10( 8). Prickles of sepals and those of the sepal horns ( when present) perpendicular; 
lower cauline leaves mostly lobed to four-fifths or more of the distance to the 
midrib ( 11) 

10. Prickles of sepals and sepal horns ( when present) ascending or sepals smooth; lower
cauline leaves often lobed to less than one-half the distance to the midrib ( 12) 

11 (IO). Stems not closely prickly; capsules narrowly to broadly elliptic; longest dimen-
sion of seeds about 1.5 mm.; southern Texas ....... 5. A. sanguinea.

11. Stems often closely prickly; capsules narrowly ovate-elliptic to elliptic-lanceolate;
longest dimension of seeds 1.8-2.2 mm.; west Texas .. 6. A. chisosensis.

12( 10). Sepal horns 7-15 mm. long .................... 7. A. polyanthemos.
12. Sepal horns 3-6 mm. long ...•.........•........•.. 8. A. albi/lora subsp. texana. 

1. Argemone mexicana L. DEVIL'S FIG, YELLOW PRICKLY POPPY, CARDO SANTO, CHICA
LOTE, MEXICAN POPPY. Annual with bright-yellow latex; stems mostly solitary, to about 
8 dm. tall, often branched from near the base, rather sparingly prickly with perpendicular 

or slightly reflexed prickles; leaves glaucous, the light-blue markings over the veins 
conspicuous, the lower ones oblanceolate, progressively broadly elliptical to ovate above, 
the middle and upper ones mostly very evidently clasping the stem, the lower surfaces 
sparingly prickly on the main veins, the upper surfaces very distinctly prickly on the 
main veins or totally smooth, lobed to one-half or more of the distance to the midrib 
in the lower leaves, more shallowly lobed in upper leaves; leaf lobes oblong, the sinuses 
comparatively narrow, the acute marginal teeth tipped with a slender spine; buds sub
spherical or barely oblong, to 15 mm. long and 13 mm. wide, very sparingly prickly; 
flowers to 7 cm. in diameter, closely subtended by 1 or 2 foliar bracts; sepal horns terete, 
5-10 mm. long ( including the apical spine), smooth; petals bright- or pale-yellow, the
outer ones obovate, the inner ones obovate to obcuneate; stamens 30 to 50, the filaments
pale-lemon-yellow, the anthers yellow; stigma purple, 1.5-4 mm. wide, 1-2 mm. high, the
lobes pressed against each other and appressed to the style at anthesis; style 1-3 ( usually
1) mm. long in fruit; capsules 4- to 6-carpellate, oblong to broadly elliptical, the width
( excluding the spines, if present) 1.2-2 cm., the length ( including the stigma and style)
25-45 mm., the surface spinescent; capsular spines mostly large and rather even-sized, the
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longest 6-10 mm., with very few lesser spines or prickles sometimes present, the capsular 
surface clearly visible through the armature; seeds 1.6-2 mm. Jong. In waste places, fields 
and along roadsides in s.-cen. Tex., spring; from N.E., w. tom., s. to n. S.A. 

2. Argemone aenea G. Ownbey. Annual, biennial or short-lived perennial with bright
yellow latex; stems 1 or few, to about 8 dm. tall, moderately branched, sparingly to quite 
evidently prickly with usually slender perpendicular or visibly reflexed prickles; leaves 
glaucous, the veins prominently blue-lined, the lower ones pinnatifid, the middle and 
upper ones sometimes less deeply cut, the lobes oblong with acute prickle-tipped marginal 
teeth, the broad sinuses rectangular, the surfaces somewhat prickly on the veins below 
and smooth or very sparingly prickly on the veins above; buds at flowering time el1iptic
oblong, to 24 mm. long and 16 mm. broad, moderately prickly; flowers usually about 9 
cm. broad, mostly closely subtended by 1 or 2 foliar bracts; sepal horns approximately
round in cross section, to 14 mm. long, smooth or with a few prickles on the herbaceous
base, spine-tipped; petals yel1ow to golden or bronze, suborbicular to very broadly
obovate-obcuneate, the outer margins erase; stamens about 150, the filaments red or
purplish, the anthers purplish-yel1ow, the stamens and ovary subequal at Bowering time;
stigma purple, 3-6 mm. wide, 2-3 mm. high, the lobes characteristically sinuate; capsules
4- or 5-carpel1ate, narrowly elliptic to elJiptic-oblong, the length ( including the stigma)
to 35 mm., the width ( exclusive of spines) to 16 mm., coarsely spiny, the larger spines
interspersed with smaller ones, the longest spines usual1y to about 8 mm. Ion�, the
capsular surface clearly visible through the armature; seeds 1.5-1.7 mm. long. In dry
plains, low hilJs and drainage areas of s. and w. Tex., Feb.-Apr.; also n.e. Mex.

3. Argemone aurantinca G. Ownbey. Annual or biennial, with reddish-orange latex, at
maturity more or less flat-topped; stems usually 1 from the base, to about 8 dm. tall, 
stout, widely branched upward, the primary branches few in number and surpassing the 
main axis, moderately to copiously prickly throughout with long slender perpendicular 
prickles; ]eaves bluish, the basal and lower cauline leaves oblanceolate and deeply cut 
to four-fifths the distance to the midrib to form oblong lobes, tl1e leaves progressively 
elliptic to  ovate upward and less deeply lobed, the uppermost leaves only shallowly 
lobed and often clasping the stem, all the leaves with secondary angular lobes and 
marginal points with the points terminated by a usually weak spine or prickle, the leaves 
sparingly to copiously prickly on the veins ( especia1ly below) with slender prickles and 
also sometimes very sparingly prickly on the surfaces between the larger veins ( especially 
below); buds oblong, often very large, to 25 mm. long and 18 mm. broad, sparingly to 
densely prickly, the larger prickles sometimes compound; flowers closely subtended by 1 
or 2 reduced leaves, 8-12 cm. in diameter; sepal horns angular, often dorsiventrally 
flattened, 8-12 mm. long, prickly to the induratecl apical spine; petals white; stamens 150 
or more, the filaments pale-yel1ow, the anthers yellow; stigma purple, 3.5-5 mm. wide, 
2.5-3.5 mm. high, 5- or 6-lobed; capsules 5- or 6-carpellate, ovate, 4-5 cm. long ( including 
the stigma), 15-25 mm. broad ( exclusive of armature), densely covered with long 
herbaceous erect or reflexed spines that are to 35 mm. long, often branched, provided 
with numerous secondary prickles for tluee-fourths their length and terminated by a 
slender indurated point; capsule also provided with small simple prickles arising between 
the large spines, the surface partiaily but not completely obscured; seeds 2.5-3 mm. long. 
In fields and pastures, hilly often rocky country and sandy soils in s.-cen. Tex., Mar.
Aug.; endemic. 

4. Argemone squarrosa Greene subsp. glabrata G. Ownbey. Perennial with yellow
latex, at maturity more or less flat-topped; stems 1 to several from the base, to 6 dm. 
tall, widely branched in the upper portion, the branches stout, moderately to copiously 
prickly with slender rather even-sized perpendicular prickles; leaves distinctly bluish, 
deeply lobed below with the segments oblong, less deeply to shallowly lobed upward, 
the uppermost leaves distinctly clasping the stem, the margins with acute points or 
secondary lobes that are terminated by a rigid prickle, sparingly prickly on the main 
veins beneath, smooth or very sparingly prickly on the main veins above, the areas 
between the larger veins essentially smooth both above and below� buds subspherical, 
1.6-2 cm. long and broad, sparingly prickly; flowers closely subtended by 1 or 2 reduced 
leaves, 8-11 cm. in diameter; sepal horns more or less angular in cross section, 8-11 mm. 
long, very sparsely prickly, terminated by a rigid spine; petals white; stamens 150 or 
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more, the filaments pale-yellow, the anthers yellow; stigma purple, 3-4 mm. broad, 2-3 
mm. high, 4- or 5-lobed; capsules 4- or 5-carpellate, oblong-elliptic to lance-ovate, the
width ( exclusive of armature) 14-18 mm., the length ( including the stigma) 2.5-5 cm.,
armed with stout scattered basally herbaceous spreading or reflexed spines, the largest
spines 8-12 mm. long and provided with a few secondary prickles, the spines terminated
by a stout indurated point; capsules provided with few to numerous very uneven-sized
small spines and prickles; seeds to 2.5 mm. long. In arid valleys and on slopes in w. Tex.,
Apr.-Aug.; also s.e. N.M.

5. Argemonc sanguinea Greene. RED POPPY. Annual, biennial or short-lived perennial
with pale- to bright-yellow latex; sterns 1 to few, to 12 dm. tall, simple below, widely 
branched above, sparingly prickly with perpendicular to recurved prickles; leaves 
glaucous, the veins conspicuously light-blue-lined, the basal and lower cauline leaves 
deeply lobed to four-fifths the distance to the midrib, the middle and upper cauline often 
less deeply lobed, the oblong lobes with marginal acute prickle-tipped teeth, the lower 
surfaces moderately prickly on the main veins, the upper surfaces almost smooth to 
sparsely prickly on the main veins; buds broadly elliptic-oblong, to 2 cm. long, 15 mm. 
broad, moderately prickly with spreading prickles; flowers 6-9 cm. in diameter, usuaJly 
closely subtended by 1 or 2 smaJl foliar bracts; sepal horns basally slightly prickly, often 
angular in cross section, 5-10 mm. long ( including the indurated sometimes slightly 
flattened apical spine); petals white to lavender, broadly obovate-obcuneate to sub
orbicular, distally erase; stamens 150 or more, about equaling the ovary in length at 
anthesis, the filaments lemon-yeliow to red, the anthers yellow to lavender; stigma purple, 
not sinuate, 2.5-5 mm. wide and 1.5-3 mm. high; capsules 3- to 5 (-6)-carpellate, 
narrowly to broadly elliptic, the widt'h ( exclusive of spines) to 18 mm., the length 
( including the stigma) to 5 cm., armed with stout often recurved spines interspersed 
with smaller spines and prickles, the largest spines commonly 5-7 ( -10) mm. long, the 
capsular surface clearly visible; seeds strongly apiculate at the micropyle, the longest 
dimension about 1.5 mm. (excluding the micropylar beak). A. pin11atifida Nort. In 
disturbed areas as roadways, fields, embankments and vacant lots or on chaparral plains 
in s. and s.w. Tex., Feb.-Apr.; also n.e. Mex. 

6. Argemone chisosensis G. Ownbey. Biennial or perennial with yellow latex, the
older plant,; with a stout fleshy caudex; stems 1 to few, to 8 elm. tall, sparingly branched, 
sparsely to copiously prickly with long slender perpendicular prickles; lower leaves lobed 
to near the midrib, the middle and upper ones usually less deeply lobed, the lobes distant 
with the forger ones oblong and the margins with acute teeth, the lower leaf surfaces 
stoutly armed on the mid-vein and less so on the secondaries, the upper surfaces almost 
smooth or weakly armed on the main veins; buds broadly elliptic, to 2 cm. long and 
15 mm. wide, mostly moderately prickly with strong perpendicular prickles; flowers 
7-10 cm. in diameter, usually closely subtended by 1 or 2 foliar bracts; sepal horns terete
or angular in cross section, to 12 mm. long, the basal portion usua11y prickly with per
pendicular prickles, the long indurated apical spine sometimes flattened at its juncture
with the herbaceous basal portion; petals white to pale-lavender, suborbicular to ob
cuneate-obovate; stamens about 150 or more, the filaments pale-lemon-yellow or red,
the anthers yellow or purplish; stigma purple, 2.5-3.5 mm. wide, 1.5-2.5 mm. high;
capsules 3- or 4-carpellate, mostly narrowly eUiptic-lanceolate, sometimes elliptic-ovate,
the width ( excluding the armature) to 13 mm., the length ( including the stigma) to
45 mm., armed with scattered stout spreading or slightly recurved spines interspersed
with a few smalJer spines and prickles, the largest spines to about 1 cm. long, the capsular
surface clearly visible through the armature; seeds 1.8-2.2 mm. long. On arid plains and
mts., often along drainages in w. Tex., Mar.-June; also n. Mex.

7. Argemone polyanthemos (Fedde) G. Ownbey. Annual or biennial with a deep
taproot and bright-yelJow latex; stems 1 to 5, to 12 dm. tall, cymosely branched, sparingly 
prickly with stout perpendicular or recurved prickles; leaves glaucous, succulent, the 
lower ones oblanceolate and lobed to two-thirds the distance to the midrib with the lobes 
oblong, the middle and upper leaves elliptic-ovate and more shallowly lobed, the upper
most leaves definitely c1asping the stem, with scattered perpendicular or recurved prickles 
on the main veins beneath, tota11y smooth above; buds elliptic-oblong, to 22 mm. long 
and 15 mm. broad, rather sparingly to moderately prickly with spreading prickles; flowers 
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mostly 7-10 cm. in diameter, usually rather closely subtended by l or 2 foliar bracts but 
sometin1es the bracts distant; sepal horns essentially terete, to 15 mm. long, usually 
completely devoid of prickles; petals white, very rarely lavender, the inner ones broadly 
obovate-obcuneate, the outer ones suborbicular, with the outer margins minutely erose; 
stamens 150 or more, the filaments lemon-yellow, the anthers bright-yellow, equaling the 
stigma in length at anthesis; stigma purple, 3-4.5 mm. broad, 2-3 mm. high, 3- or 4-lobed; 
cap!>ules 3- or 4-carpellate, narrowly to broadly elliptic, the width ( exclusive of armature) 
to 17 mm., the length ( including the stigma) to 3 cm., stoutly spinescent with widely 
spaced spreading or recurved simple spines (8-10 mm. long) that are commonly inter
spersed with a few smaller spines, the capsular surface clearly visible; seeds about 2 mm. 
long. A. intermedia of auth. In sandy or gravelly soils on prairies, foothills and mesas, 
and roadsides, fields, pastures and waste grounds in the n. half of Tex., Apr.-June; from 
S.D. to e. Wyo., N.M. and Tex. 

8. Argemone alhiflora Hornem. subsp. texana G. Ownbey. WHITE PRICKLY POPPY.

Annual or biennial with a deep taproot and yellow latex; stems usually solitary, to 15 
dm. tall, sparsely to rather moderately prickly with usually slender perpendicular or 
recurved prickles; basal and lower cauline leaves often lobed to near the midrib, the 
middle and upper leaves more shallowly lobed, entirely smooth or with a very few weak 
prickles mainly on the midrib above; bud broadly elliptic to subspheric, sparingly to 
rnther closely covered with slender spreading simple prickles; flowers usually rather 
closely subtended by 1 or 2 foliar bracts, the interval between flower and nearest bract 
sometimes as much as 5 mm. at fruiting time; sepal horns to 1 cm. long, smooth or 
sparingly prickly at the base; petals white; stamens equal to or shorter than the pistil at 
anthesis; stigma 2-3.5 mm. broad, 1.5-2 mm. high; style sometimes evident; capsules 3-
to 5-carpellate, typically narrowly elliptic, the width ( exclusive of spines) to 14 mm., 
the length ( including the stigma) to 4 cm., moderately armed with usually slender 
spreading basally herbaceous simple spines as well as numerous uneven-sized smaller 
spines and prickles, the largest spines to 12 mm. long, the capsular surface partially 
obscured; seeds about 1.7 mm. long. Incl. var. texana ( G. Ownbey) Shinners. In sandy 
or gravelly soils on embankments and in vacant lots, pastures, waste places, hills, and 
along fence rows, roadsides and railroad right-of-ways throughout most of Tex., Mar.
June; from n. Ark. and s. Mo. to Tex. 

FAM. 79. FUMARIACEAE DC. FUMITORY FAMil.Y 

Plants herbaceous, with watery sap; leaves rosulate or alternate, glabrous, dissected, 
exstipulate; inflorescence terminal or axillary, bracteate, racemose or cymose; flowers 
perfect, hypogynous, bilaterally symmetrical or irregular; perianth cyclic, 2-merous; 
sepals 2, small and bractlike, not enclosing the buds at anthesis; petals 4, in 2 pairs, 
very rarely sympetalous, 1 or both outer petals more or less saccate or spurred at base, 
the inner petals apically connate; stamens 6, in 2 sets of 3 each, 1 or both median stamens 
basally spurred and/or nectariferous; anthers applied to the lobed and flattened stigmatic 
mechanism; ovary I-celled with 2 parietal placentae; fruit 2-valved, rarely indehiscent. 

About 450 species in 16 genera, native to the North Temperate Zone and southern 
Africa. 

1. Style persistent; fruit an elongated bivalved capsule, several-seeded; annuals or
biennials ..................... ................ 1. Corydalis, p. 667. 

1. Style articulated and deciduous; fruit a globose indehiscent I-seeded hard nut;
adventive annuals ............................. 2. Fumaria, p. 670. 

l, CORYDALIS VENT.70 SCRAMBLED EGGS 

Annual, biennial or rarely perennial pale or glaucous herbs from a taproot, tuberous 
root or rhizome; stems monopodial or sympodial; leaves basal or cauline, alternate, usually 

"'Adapted from G. B. Ownbey in Ann. Missouri Bot. Gard. 34: 187-258. 1947: 
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more or less petioled, pinnately dissected, the pinnae deeply once- or twice-divided and 
incised; inflorescence a panicle or raceme, terminal, bracteate; flowers short-pediceled, 
bilaterally symmetrical; sepals 2, minute, scarious, appressed, often fugacious; petals 4, 
elongate, pale- to bright-yellow, free or somewhat coherent at the base, in 2 whorls of 
2 petals each; outer petals dissimilar with I spurred and the other sometimes gibbous 
at the base, both are more or less distinctly keeled or hooded at the apex; inner petals 
similar, connate at the apices, clawed; stamens in 2 groups or phalanges opposite the 
outer petals, each phalange with 3 anthers, the outer 2 of which are monothecal, the 
central dithecal, the phalange opposite the spurred petal having a distinct glandular spur 
that is adherent to the inner surface of the petal spur except at the tip; stigma persistent, 
flattened, sometimes bilobed, with 4 to 8 papillary stigmatic surfaces; style distinct, 
slender; fruit a bicarpellate many-seeded capsule with 2 sterile valves and 2 persistent 
placentae, often torulose, terminated by the style; seeds numerous, black, with a distinct 
chalazal appendage or caruncle, lustrous, smooth or variously decorated under 
magnification. 

About 320 species of the North Temperate Zone. 
1. Fruits densely beset with transparent clavate pustules or vesicles; spurred petal 16-

22 mm. long, the hood with a very high crest, the wing margin very broad ..••.• 
. . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . I. C. crystallina. 

1. Ovary and fruit essentially glabrous although sometimes granulose along the sutures;
spurred petals 18 mm. or less long, the wing margin moderately broad to narrow 
(2) 

2(1). Plants often bearing cleistogamous flowers; spurred petal of normal flowers 10-
1 5  mm. long, the hood with a low regular undulate or obsolescent crest; seeds 
about 1.5 mm. in diameter, nearly smooth under magnification ( 3) 

2. Plants seldom bearing cleistogamous flowers; spurred petal mostly 14-18 mm. long;
seeds about 2 mm. in diameter, essentially smooth to variously decorated under 
magnification ( 5) 

3(2). Normal-flowered racemes not greatly exceeding the leaves, often short; spur 
usually somewhat globose at tip; fruits often stout, commonly 1-1.5 cm. long .•• 
. . . . • . . • . • • . · •..•.••..••••..........•..•...••• 2. C. micrantha var. 

micrantlia. 
3. Normal-flowered racemes often greatly exceeding the leaves, elongated; spur not

globose at the tip; fruits slender, 1.5-3 cm. long ( 4) 
4( 3). Stems usually weak and not strongly striate when dry; foliage green to glaucous; 

fruits 1.5-2 cm. long ..........••........•...... 2. C. micrantha var. 
australis. 

4. Stems usually stout and strongly striate when dry; foliage glaucous; fruits 2.5-3 cm.
long •.........•............................•. 2. C. micrantha var. 

texensis. 

5 ( 2). Seeds distinctly muricate or muriculate under magnification ( 6) 
5. Seeds never muricate though sometimes muriculate at the margin under magnifica

tion (7) 
6( 5}. Hood crestless or with a moderately well-developed crest; fruits 26-34 mm. long, 

usually abruptly acute; seeds distinctly muricate under magnification .........•. 
. . . . . • . . . • . . . . . . . . . • . . . . . . . . . • . . . . . . . . . . . . • • . 3. C. curvisiliqua var. 

curvisiliqua. 
6. Hood with a well-developed crest; fruits 20-2 5 mm. long, gradually tapered; seeds

muriculate under magnification .................. 3. C. curvisiliqua var. 
grandibracteata. 

7 ( 5) .. Racemes usually surpassed by the leaves; hood _sometiI�es crest�d; fruits spread
mg or pendent, usually 18-24 mm. long; seeds with no nng margm .•..••...••. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. C. aurea var. aurea.

7. Racemes usually surpassing the leaves; hood usually not crested; fruits erect, often
incurved, usually 12-20 mm. long; seeds usually with a ring margin ......•..... 
• . • . . . . • • • • . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . 4. C. aurea var. occidentalla.
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1. Corydalis crystallina Engelm. Glaucous winter annual; stems 1 to several, to 4 elm.
tall, erect or ascending; leaf blades pinnate, the segments pinnatifid and once again 
incised, the ultimate lobes broadly lanceolate to linear-lanceolate and subapicufate; 
racemes surpassing the leaves, ns many as 18-flowered; bracts ovate to ovate-acuminate, 
to 12 mm. long and 6 mm. wide, usually much-reduced upward; pedicels stout, erect, 
about 1 mm. long; sepals 2 mm. or less long, broadly ovate to cordate, somewhat attenu
ate; spurred petal 16-22 mm. long, the hood always crested with the crest very high and 
undulate or toothed, the broad wing margin reflexed upon the hood, the spur 6-8 mm. 
long and with the blunt tip distinctly globose; stan1en spur 3.5-5 mm. long, clavate, 
curved or bent near the apex; fruits erect, 14-18 mm. long, stout, straight or moderately 
incurved toward the floral axis, densely beset with transparent pustules that often break 
open at maturity; seeds black, about 2 mm. in diameter, distinctly submuricately decorated 
under magnification, without a ring margin. Capnoides crystallinum ( Engelm.) 0. Ktze. 
In prairies, fields, open woods and wastelands in e.-cen. Tex., Mar.-May; from Mo. to Tex. 

This species is distinguished from all other species of Corydalis by the peculiar type 
of pubescence of the fruit. The pustules sometimes appear ligulate when desiccated or, 
as is often the case, when they rupture at maturity. The crest and margins of the hood 
of the outer petals are more highly developed than in any other yellow-flowered species. 

2. Corydalis micrantha ( Engelm.) Cray. Glaucous or nearly green winter annual;
stems 1 to several, to 6 dm. tall, usually less than 3 dm. tall, erect to ascending, sparingly 
branched, sometimes striate when dry; leaf blade pinnate, tl1e 5 or 7 primary segments 
pinnatifid and again incised, the ultimate leaf segments ovate to oblong-elliptic or 
obovate and acute to subapiculate; normal-flowered racemes more or less exceeding the 
leaves, 6- to 20-flowered, not surpassed by the few-flowered secondary racemes; cleisto
garnous-flowered racemes ( when present) inconspicuous, 1- to 5-flowered; bracts ovate 
to elliptic, the lowermost 5-8 mm. long and 2-4 mm. broad, the upper much-reduced; 
pedicels erect or spreading, the lower 3-6 mm. long, gradually decreasing in length 
upward; flowers pale-yellow, somewhat crowded or distant throughout antliesis; sepals 
ovate, 1.5 mm. or less long, often undulate or toothed on the margin; spurred petal 11-15 
mm. long, sometimes arcuate, the hood with a low crest that is undulate or rarely
obsolescent, the wing margin well-developed, the spur 4-7 mm. long and blunt or
di�tinctly globose at the apex; stamen spur 2-4 mm. long, usually about three-fifths the
length of the petal spur, straight or curved, sometimes clavate; ftuits erect or incurved,
slender, to 3 cm. long ( including the beak), straight or moderately incurved; seeds about
1.5 mm. in diameter, black, shiny, turgid, concentricaJly but mostly moderately decorated
under magnification, obtuse at the border, with no ring margin.

Var. micrantha usually can be distinguished from var. australis and var. texensis by its 
less elongated racemes, generally smal1er flowers, globose-tipped spur and generally 
shorter ( 15 mm. or less long) r.touter fruits. Along bluffs, rocky hills, open woods and on 
river banks in n.e. Tex., MarA\'fay; from Minn. to Ill., Kan. and Tex. 

Var. australis ( Chapm.) Shinners [subsp. australis ( Chapm.) G. Ownbey, C. Halei 
(Small) Fern. & Schub., C. campestris (Britt.) Buchh. & Palm.] is best distinguished 
by its elongate normal-flowered racemes, its short saccate spur which is never clearly 
globose at tl1e tip, its slender erect fruits, and its minute nearly smooth seeds. In disturbed 
often sandy soils in abandoned fields, along roadsides, in open woods and wastelands in 
e. and s. Tex., Feb.-Apr.; from s. Mo. and e. Kan. to Tex., Fla. and N.C.

Var. tcxcnsis (G. Ownbey) Shinners (subsp. texensis G. Ownbey) is closely compar
able to var. australis but it is easily distinguished by its longer fruits ( 2.5-3 cm, long) 
and more strongly arcuate spurred petals. In habit and foliage it is very similar to C.

curvMliqua var. curoisiliqua witl1 which it is often confused. It can be distinguished from 
the latter by its nonmuricate seeds and shorter spur which is not globose at the tip. In 
moist of ten sandy soil, open ground of alluvial plains and uplands in s. coastal Tex., 
Feb.-Apr.; endemic. 

3. Corydalis curvisiliqua Engelm. Glaucous winter annual or (perhaps) biennial;
stems 1 to several, erect to ascending, to 4 dm. long, often somewhat branched; leaves 
pinnate, the pinnae twice-pinnatifid and rarely again incised; ultimate_ leaf segments 
oblong to obovate, obtuse to rounded; peduncles usually surpassing the leaves, usually 
about 12-flowered; bracts ovate to acuminate, sometimes conspicuous, to 15 mm. long 
and 6 mm. wide, the lowest sometimes foliose, much-reduced upward; pedicels stout, 
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spreading, 2-3 mm. long; sepals broadly ovate to ovate-attenuate, often more or less 
toothed or undulate on the margin, about 1 mm. long; flowers bright-yellow, often 
strongly arcuate, at first crowded on the raceme, becoming more distant during anthesis; 
spurred petal 15-18 mm. long, with a very broad wing margin, the crest absent to well
developed and undulate or toothed, the spur 7-9 mm. long and often somewhat globose 
at the blunt tip; stamen spur clavate, bent near the apex, 4-6 mm. long, about two-thirds 
the length of the spur; fruits slender, erect, moderately to strongly arcuate or incurved 
toward the floral axis, 2-3.4 cm. long; seeds about 2 mm. in diameter, black, muricate, 
with little or no ring margin at maturity. 

Var. curvisiliqua is most easily recognized by its extremely long (26-34 mm. long), 
erect, incurved fruit�, and its seeds that are distinctly muricate under magnification. The 
latter characteristic is approached nowhere else in the genus. The well-developed wing 
margins of the outer petals, the much-reduced clawlike basal portion of the unspurred 
outer petal, and the well-developed spur which is about one-half the total length of the 
spurred petals are floral characters that aid in the recognition of this plant. In disturbed 
soil, sandy bottoms, abandoned fields, open woods, hillsides and valleys in cen. and w. 
Tex., Feb.-1\fay; endemic. 

Var. grandihracteata Fedde [subsp. grandibracteata (Fedde) C. Ownbey] is best 
dhtinguished by its slender, lanceolate, erect, incurved fruits ( 2-2.5 cm. long), its 
relatively large flowers, the usually highly developed crest and wing margin, and the large 
ovate floral bracts ( 1-1.5 cm. long). Usually in sandy soils, open ground, alluvial plains, 
roadsides, prairies and slopes in n.e. Tex., Apr.-May; from s. Kan. to Tex. and e. Ia. 

4. Corydalis aurea Willd. Glaucous winter annual or biennial from a more or less
branched rootstock; stems erect to prostrate-ascending, to 6 dm. long, usually about 
25 cm. long; leaves barely or occasionally reduced in size upward, with 5 or 7 pinnae 
that are pinnatifid and again incised; ultimate leaf segments oblong to broadly or narrowly 
elliptic, as much as 5 times as long as broad; peduncles short, terminal; racemes shorter 
t�1an to barely exceeding the leaves, 4- to 20-flowered; bracts elliptic to linear, to I cm. 
Jong and 2 mm. broad, rarely larger, often denticulate at the apex, much-reduced upward; 
pedicels erect when young, often reflexed or recurved in fruit, to I cm. long; sepals 
ovate to ovate-attenuate, irregularly toothed, 1-3 mm. long; flowers pale- to bright-yellow; 
spurred petal 13-18 mm. long, the hood usually not crested, the crest ( when present) 
low and incised, the wing margin moderately to well-developed; spur blunt, straight or 
slightly incurved, 4-9 mm. long, the tip somewhat globose; stamen spur 2-6 mm. long; 
fruits commonly 16-24 ( rarely to 30) mm. long, stout or slender, erect to pendent at 
maturity, straight to moderately arcuate, sometimes moniliform, the valves often torulose 
when dry; seeds about 2 mm. in diameter, black, shiny, turgid, obscurely decorated to 
nearly smooth under magnification, broadly acute at the edge, without or with a narrow 
ring margin. C. euchlamydeum Woot. & Standl. In gravelly or sandy soil on hillsides, 
prairies, plains, gravel pits, creek bottoms, road cuts and burned-over areas in the w. 
half of Tex., Feb. -Sept.; also n. Mex. 

Var. aurea is best distinguished on the basis of its generally weak racemes and slender, 
pendent or spreading fruits. The racemes ordinarily do not exceed the leaves except in 
early stages of growth. 

Var. occidentalis Engelm. [subsp. occidentalis (Engelm.) G. Ownbey] ls best dis
tinguished from var. aurea by its more strongly monopodial growth form, its stouter 
racemes, generally larger flowers and longer spurs ( 5-9 mm. ), and the stouter (16-18 
mm. long), more strongly curved, erect or semierect fruits.

2. FUMARIA L. FUMITORY 

Annual glaucous glabrous herbs with diffusely branching to erect or scandent stems; 
leaves decompound, with small narrow segments; racemes terminal or opposite the leaf; 
flowers zygomorphic; sepals 2, scalelike, closely appressed; petals 4, elongate, erect
connivent, the 2 outer dissimilar with one of them spurred, the inner pair narrow and 
coherent at apex, carinate or crested on back; stamens 6, diadelphous, opposite the outer 
petals; style filiform, with a small entire or obscurely 2-lobed stigma; ovary with I ovule 
near the base; fruit subglobose, indehiscent, I-seeded. 
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An Old World genus of about 5 5  species. 
1. Sepals at least 2 mm. long and 1 mm. wide; fruit truncate to emarginate at apex;

bracts shorter than the fruiting pedicels; leaf segments flat .................. . 
• • • • • • • • • • . . • . . • • • • • • • . . . • • . . . . . . • . • ...•.•••. 1. F. offecinalis. 

1. Sepals at most 1.5 mm. long and 0.8 mm. wide; fruit obtuse to apiculate or beaked
at apex; bracts about equal to fruiting pedicels; leaf segments with channeled 
lobes ........................................ 2. F. parviflora. 

I. Fumaria officinalis L. COMMON FU?.UTORY. Plants glabrous and glaucous; stems
diffusely branched, spreading or ascending, to 8 dm. long; leaves petioled, finely dissected 
into narrow linear or cuneate segments; racemes narrow, dense, to about 5 cm. long; 
bracts small; pedicels 2-4 mm. long; sepals ovate to ovate-lanceolate, acuminate, 2-3.5 
mm. long, 1-1.5 mm. wide; corolla reddish-purple, darker at the apex, 7-9 mm. long;
nutlet depressed-globose, about 2.5 mm. in diameter. In waste places, mostly in cen. Tex.,
spring-summer; adv. from Eur. in various areas of s. U.S.

2. Fumaria parviBora Lam. Plant suberect to diffuse or sometimes climbing, noticeably
glaucous; leaf segments with channeled linear or subulate lobes; in0orescence often about 
20-Howered, subsessile, dense in Hower, lax in fruit; bracts linear-oblong, cuspidate, about
equaling the suberect or ascending fruiting pedicels; sepals broadly ovate, acute, 1-1.5
mm. long, 0.6-0.8 mm. wide, somewhat laciniate-dentate; corolla 5- 6 mm. long, white or
flushed with pink, with a blotch at t'he base of the wings and with the tips of the lateral
petals blackish-red; upper petal dorsally compressed, truncate; fruit suborbicular to
ovate-orbicular, about 2 mm. long, little-compressed but distinctly keeled, obtuse to
beaked at apex. In waste or arable lands in cen. Tex., spring-summer; adv. from Eur.;
also in Mex. and S.A.

FAM. 80. CRUCIFERAE Juss. 11 MUSTARD F AMIL y 

Herbs with watery and mostly pungent sap, infrequently suffrutescent and subshrubby; 
leaves alternate ( rarely opposite), entire to lobed or pinnately divided and without 
stipules; flowers bisexual, usually tetradynamous, mostly regular and ebracteate in ter
minal racemes, infrequently solitary and pedunculate; sepals 4, deciduous, usually oblong, 
erect and appressed to the corolla or spreading at anthesis; petals 4 (rarely absent), 
hypogynous, entire or emarginate, rarely lobed or fimbriate, yellow, white or lavender; 
stamens 6 ( rarely fewer or more) in two whorls, outer single stamens 2, inner paired 
stamens 4; ovary with 2 locules ( rarely with a single locule); fruit a dry usually de
hiscent silique with a wide range of -shapes from narrowly linear to depressed-globose; 
seeds without an endosperm; embryo curved with radicle usually folded retrorsely along 
cotyledon margins ( accumbent), or along the back of one cotyledon (incumbent), or in 
a somewhat intermediate position; embryo rarely straight as in Leavenworthia.

About 37 5 genera and over 3,000 species. Nearly cosmopolitan, but mostly in the 
temperate and cold parts of the world. At high elevations elsewhere. Many species have 
become widespread weeds. 

1. Siliques linear, at least 3 times longer than broad ( 2)
1, Siliques variously shaped from globose to orbicular or triangular, didymous or

flattened, less than 3 times longer than broad ( 37) 
2 ( 1). Stamens distinctly exserted, nearly equal and unpaired; siliques distinctly stipitate; 

stipe 3-20 mm. long ( 3) 
2. Stamens included or only slightly protruding, unequal, tetradynamous; siliques

sessile or with a short stipe ( 4) 
3(2). Petals yellow; stipes 10-20 mm. long ............ 1. Stanleya, p. 674. 
3. Petals white to lavender; stipes less than 4 mm. long . . 2. Thelypodium, p. 67 5.
4 ( 2). Siliques dehiscent by longitudinal linear valves ( 5)
4. Siliques with a transverse partition, indehiscent except by breaking into jointed

segments (34)
-----

Tl Treatment prepared by Reed C. Rollins, Elizabeth A. Shaw and Ray J. Davis. 
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5 ( 4). Calyx urn-shaped; flowers at least slightly irregular to markedly irregular ..... . . . • • • • • . • • . . • . . • . . • . . . . . • • • . . . . . . . . • . . . : . . . . • 3. Streptanthus, p. 676. 5. Calyx with plane sepals, not constricted; flowers regular ( 6) 
6 ( 5). Petals definitely lobed in the blade portion . . • . . . . . 7. Dryopetalon, p. 679. 
6. Petals entire or at most emarginate ( 7) 
7 ( 6). Siliques flattened parallel to the septum ( 8) 7. Siliques terete or if compressed, then flattened contrary to septum ( 16)

8(7). Stems arising from a basal rosette of leaves or a branched caudex, or withrhizome leaves present ( 9) 
8. Stems with lower leaves separated by internodes, no basal rosette or tuft of leaves

present ( 14) 

9 ( 8). Petals white to lavender; inflorescences racemose, none of the flowers peduncu
late; styles less than 3 mm. long ( 10) 

9. Petals yellow; at least some flowers pedunculate or styles over 5 mm. long; pedicels
much-elongated ( 13)

10 ( 9). Valves not extending to silique margin, elastic and rolling up after dehiscence •. 
• . . • . • . . • . . • . . . . • . . • . . . . . . . . . • . . • . . . • . . . . . . . . 14. Cardamine, p. 685. 

10. Valves extending to edge of the replum margin, not elastic and rolling upon de
hiscence ( 11 ) 

11(10). Siliques linear-elliptical; seeds wingless, in two distinct' rows in each loculus ...
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27. Draba, p. 692.11. Siliques linear; seeds winged, in a single row in the loculus ( 12) 

12( 11). Leaves entire to dentate; pediccls expanded below receptacle .......•....... 
12. Le�;;s· p��t��t� t� p���tifid� 

0

p�di��is · ��t ���d�d ·b;lo! !��;��cl; �'.'. · ........ .
. . • . . . . . . • • . . . . . • . . • . . • . . . . . • • . • . . . . . . . . . . . . • 8. Sibara, p. 679. 

13 ( 9). Leaves lyrately lobed to entire; siliques flattened, not thick and spongy or mar-
gined; styles less than 2 mm. long ............... 26. Leavenworthia, p. 692. 

13. Leaves pinnately or bipinnately dissected; siliques thick, spongy and margined or

styles over 5 mm. long ........................ 25. Selenia, p. 691. 
14( 8). Sepals and petals lavender to deep-purple; buds acute; petals showy, over twice 

the length of the sepals . . . . . . . . . . . . . . . . . . . . . . . • 3. Streptanthus, p. 676. 
14. Sepals greenish; petals white to light-lavender; buds obtuse; petals not showy, less

than twice the length of the sepals ( 15) 
15( 14). Cauline leaves petiolate or cuneate at base, upper ones entire .............. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. Arabis, p. 677. 15. Cauline leaves sessile and auriculate, upper ones lobed . 8. Sibara, p. 679.
16( 7). Siliques compressed contrary to septum, densely pubescent witl1 whitish branched

trichomes; stigma conical or sagittate ............. 12. Nerisyrenia, p. 684. 
16. Siliques terete, densely pubescent or glabrous; stigmas capitate or bifid but notsagittate or conical ( 17)

17( 16). Leaves entire or lobed, never divided as far as midrib ( 18) 
17. Leaves ( at least some) pinnately lobed to bi pinnate, the primary lobes cut to the

leaf rachis ( 29) 
18( 17). Flowers white to lavender, never yellow ( 19) 
18. Flowers yellow or yellowish, never white to lavender ( 25) 
19 (18). Siliques densely pubescent, grayish ( 20) 
19. Siliques glabrous or nearly so, greenish ( 21)
20( 19). Stigmas entire, not noticeably bilobed ••........ 11. Halimolobos, p. 684. 
20. Stigmas strongly bilobed or horned ••....•..•....... 17. Matthiola, p. 688. 
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21 ( 19). Flowering stems arising from a flat basal rosette; leaves dimorphic .......... . 
. • . . • • • . . . • . . . . • . . . . . . . • . . . . . . • • • . . . . . • . . . . . . 13. Arabidopsis, p. 685. 

21. Flowering stems arising from leaves with definite intemodes; basal and cauline leaves
somewhat similar ( 22) 

22(21). Upper cauline leaves auriculate ...........•... 8. Sibara, p. 679. 
22. Upper cauline leaves petiolate or cuneate at the base ( 23)

23(22). Trichomes of leaves and stems many-branched; petals barely exceeding sepals ..
•• . • • • • • • • • . • • • • • • • • • • • • . • . . . . . • • • . . . . • • . • • • . 6. Pennellia, p. 678. 

23. Trichomes of leaves and stems mostly simple or plants glabrous; petals at least
half again as long as sepals ( 24) 

24(23). Lower cauline leaves auriculate; cotyledons accumbent ................... . 
• . . . . . . • . • . . . . . . • • • • • . . . . • • . • • . . . . . . . . . • . . . • . 4. Iodanthus, p. 677. 

24. Lower cauline leaves petiolate or cuneate at base; cotyledons incumbent •......... 
. . • . . . . . . . . • . . . . • . . • . . • . . . . . . . . . . . . . . . . . . • . . • 9. Sisymbrium, p. 680. 

25 ( 18). Trichomes closely appressed, bifurcate or trifurcate ...•.•.•.....•...•... 
. . . . . • . . . . . . . . . . . . . . . . • • . . . . . . . . • . . • . . . • . • • • . 16. Erysimum, p. 687. 

25. Trichomes spreading or absent, mostly simple if present ( 26)

26(25). Siliques with a definite beak in addition to style .. 21. Brassica, p. 689.
26. Siliques blunt at apex or tipped with a style but no beak present ( 27)

27 ( 26). Cauline leaves auriculate-clasping; pedicels unexpanded at summit, nearly same
diameter as siliques ..•.•••.................•.. 18. Conringia, p. 689. 

27. Cauline leaves cuneate at base or petiolate; pedicels expanded at summit (28)

28(27). Pedicels slender, 10-15 mm. long .............. 19. Diplotaxis, p. 689. 
28. Peclicels short, less than 5 mm. long ................ 15. Rorippa, p. 686. 

29 ( 17). Trichomes mostly highly branched; stems and leaves often grayish from a dense 
pubescence; leaves often bipinnate to tripinnate ... 10. Descurainia, p. 682. 

29. Trichomes mostly simple or absent; stems and leaves greenish; leaves at most pinnate
plus secondary lobing ( 30) 

30 ( 29). Petals yellow or yellowish ( 31 ) 
30. Petals white to light-lavender ( 33)

31 ( 30). Siliques with a de6nite beak in addition to the style; seeds globose ...•....... 
. . • . . . . • . • • . • . . • . . . • • . . . . . . • • . • . • . • . • . . • . . . • . 21. Brassica, p. 689. 

31. Siliques blunt at apex or tipped with a style but no beak present; seeds elongated,
ovoid or compressed ( 32) 

32( 31 ). Lower flowers bracteate; bracts usually pinnatifid . 20. Erucastrum, p. 689. 
32. Lower flowers ebracteate . . . . . . . . . . . . . . . . . . . • . . . . . . 9. Sisymbrium, p. 680. 

33 ( 30). Plants aquatic or of very wet habitats; valves of siliques nerveless; cauline 
leaves pinnate to bipinnate ..................... 15. Rorippa, p. 686. 

33. Plants terrestrial and of dryer habitats; valves of siliques nerved; cauline leaves
entire or at most lobed . . . . . . . . . . . . . . . . . • . . • . . • 9. Sisymbrium, p. 680. 

34( 4). Upper member of silique flattened, smaller and usually shorter than the lower 
member ..................................... 22. Eruca, p. 690. 

34. Upper member of silique larger and longer than the lower member (35)

35(34). Upper member of silique globose, roughened, abruptly narrowed to a slender
beak ...••.••.•..................•....•....•• 37. Rapistrum, p. 705. 

35. Upper member of silique elongate, smooth, gradually narrowed toward apex ( 36)

36 ( 35). Plants glabrous, fleshy, of sandy beaches and shores .............•...•..• 
. . . . . . • . . . . . . • . . . . • . . . . . • . . . . . . • . . • . . . . . • . . . . 24. Cakile, p. 690. 

36. Plants hirsute, not fleshy, weed of cultivated or waste places .................. . 
. • . • • . • • . . . . • • • . . . . . . . . . . . . . . . . . • • . • . . . . . • • . • 23. Raphanus, p. 690. 
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37 ( 1). Siliques deeply constricted above and below producing two subglobose or sub
orbicular halves separated by the replum ( 38) 

37. Siliques globose, triangular, flattened or elongated but not fully constricted to form
separate halves ( 39) 

38 ( 37). Siliques with orbicular flattened nonrugose halves; trichomes highly branched .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40. Dithyrea, p. 706. 

38. Siliques with subglobose rugose halves; trichomes mostly simple ................ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39. Coronopus, p. 705. 

39 ( 37). Siliques strongly flattened at right angles to septum, the replum much narrower 
than silique width ( 40) 

39. Siliques inflated or compressed parallel to septum, the replum equaling the silique
width ( 45) 

40 ( 39). Siliques broader above than below, more or less triangular to heart-shaped in 
outline ( 41) 

40. Siliques orbicular to broadly oblong, not markedly asymmetrical ( 42)

41 ( 40 ). Siliques densely pubescent with branched trichomes; ovary white from
dense indument ............................... 32. Synthlipsis, p. 698. 

41. Siliques glabrous; ovary greenish .................. 28. Capsella, p. 694. 

the 

42( 40). Seeds one in each loculus ( 43) 
42. Seeds two or more in each loculus ( 44)

43(42). Siliques indehiscent; valves obtuse at the margin .. 30. Cardaria, p. 697.
43. Siliques dehiscent; valves winged or sharply keeled at the margin ............... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29. Lepidit1m, p. 694. 

44( 42). Siliques winged, glabrous; flowers white ........ 31. Thlaspi, p. 698. 
44. Siliques not winged, pubescent; flowers yellow ...... 34. Lesqucrella, p. 699. 

45 ( 39). Siliques compressed to strongly flattened parallel to septum ( 46) 
45. Siliques globose to pyriform, sometimes slightly longer than broad or broader than

long but not compressed laterally ( 49) 

46(45). Leaves pinnately to bipinnately dissected; petals yellow ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25. Selenia, p. 691. 

46. Leaves entire or merely lobed; petals white to lavender ( 47)

47 ( 46). Siliques orbicular; trichomes bifurcate and appressed ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36. Lobularia, p. 705. 

41. Siliques elongated; trichornes simple to multiple branched and spreading ( 48)

48 ( 47). Flowering stems arising from a basal rosette; siliques strongly flattened ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27. Drab a, p. 692. 

48. Flowering stems without a basal rosette; siliques slightly compressed but not flattened
parallel to the septum .......................... 33. Mancoa, p. 699. 

49 ( 45). Siliques with an evident style but no beak formed by the valves ............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34. Lesquerella, p. 699. 

49. Siliques with an evident beak in addition to the style ( 50)

50( 49 ). Siliques keeled over replurn margin, dehiscent ... 35. Camelina, p. 704.
50. Siliques not keeled over margins, indehiscent ......... 38. Myagrum, p. 705. 

1. STANLEYA Nurr.

Six species in western North America. 

I. Stanleyn pinnata ( Pursh) Britt. var. integrifolia (James) Roll. DESERT PRINcE's
PLUME. Subshrubby glabrous perennial; stems several to many from a woody base, 
usually branched above, glabrous, to 1 m. tall; basal leaves absent; cauline leaves petioled, 
glabrous and glaucous, thick, ovate to linear-oblanceolate, usually entire; inflorescence 
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dense, racemose, 1 -2 drn. long, elongating farther in fruit; buds clavate; sepals yellow at 
anthesis, spreading, linear -oblong; petal blade yellow, the claw brownish, pilose on inner 
face; stamens nearly equal, exserted; anthers coiled after pollen discharge; pedicels 
widely spreading, about 1 cm. long; gynophore slender, 1-2 cm. long; siliques linear, 
nearly terete, 2-4 cm. long; stigma entire, nearly sessile; seeds oblong, wingless; coty
ledons incumbent. Clay or silty flats and desert washes, Trans -Pecos, Apr.-May; Kan. to 
Wyo. and Ut. 

2. THELYPODIUM ENDL.

Biennial herbs with mostly erect branching stems; leaves petiolate, entire to pinnately 
lobed; inflorescences dense, racemose, terminating the branches; flowers white to purplish; 
sepals nonsaccate, spreading at anthesis, oblong; petals spatulate; stamens exserted, nearly 
equal, spreading at anthesis; anthers recurved; siliques terete to slightly flattened parallel 
to septum, stipitate, narrowly linear; stigmas small, entire; seeds oblong, wingless or 
nearly so; cotyledons accumbent to obliquely incumbent. 

About 20 species in western United States and adjacent Mexico. 
1. Leaves entire or at most dentate; plants 1 0-20 dm. high, widely branching toward

summit ...................................... 1. T. Wrightii. 
1. Leaves pinnately lobed and with the lobes dentate; plants less than 6 dm. high,

branching somewhat compact beginning just above base ( 2) 
2 ( 1). Pedicels rigidly and widely divaricate, less than 15 mm. long; inflorescence 

ebracteate .................................... 2. T. texanum. 
2. Pedicels very slender, divaricately ascending, 20-30 mm. long; lower portion of

inflorescence bracteate ......................... 3. T. tentte. 

I. Thelypodium Wrightii Gray. Paniculately branching biennial to 2 m. tall; branches
slender; lower leaves tending to be dentate or lobed but not pinnate, upper leaves lanceo
late and usually entire; inflorescences dense, terminating the branches; flower white to 
purplish-tinged; sepals and petals spreading at anthesis; petals oblanceolate; stamens 
nearly equal, exserted, spreading at anthesis; anthers recurved, about 2 mm. long; pedicels 
slender, spreading at right angles to slightly descending; siliques stipitate, narrowly 
linear, torulose, widely spreading, 5-7 cm. long, less than I mm. wide; styles about 1 mm. 
Ion�; seeds oblong, wingless. Stanleyella Wrightii (Gray) Rydb. Cliffs, canyon walls 
and lower mt. slopes, mainly in the Juniper Belt, w. Tex., Aug.-Oct.; Okla. and Tex. to 
Nev. and Ariz. 

2. Thelypodium texanum (Cory) Roll. Annual, usually with a single stem, branched
beginning just above the base, stems to 6 dm. tall; leaves pinnate, the lobes dentate, 
decurrent on the rachis, petiolate, not auriculate; flowers in a dense raceme; sepals, petals 
and stamens spreading at anthesis; sepals oblong, 2-3 mm. long; petals white, narrowly 
oblanceolate, 4-6 mm. long; stamens exserted, nearly equal; anthers purplish, recurved; 
pedicels spreading at right angles to rachis to slightly ascending, to 15 mm. long; in
fructescence very dense, to 3 dm. long; siliques stipitate, nearly terete, slightly flattened 
parallel to septum, 3-6 cm. long; stipe less than 1 mm. long; style slender, to 1.5 mm. 
long; stigma small, entire; seeds broadly oblong, wingless, just over I mm. long. StanletJ
ella text.ma Cory. Barren hillsides and gravelly creek beds, Big Bend area of w. Tex., 
Feb.-Apr.; endemic. 

3. Thelypodium tenue Roll. Annual; stems single, branched, glabrous; leaves pinnately
lobed, petiolate, basal ones 1-2 elm. long, the lobes irregularly dentate; inflorescence dense, 
elongated; pedicels very slender, divaricately ascending, glabrous, 2-3 cm. long; sepals, 
petals and stamens spreading at anthesis; sepals greenish to slightly tinged with purple, 
nonsaccate, 4-5 mm. long; petals white, narrowly spatulate, 7-8 mm. long; stamens 
exserted; filaments nearly equal; anthers purplish, recurved; siliques stipitate, terete or 
nearly so, the stipe less than 1 mm. long; styles slender, narrowing toward apex; stigma 
circular, entire, small. Known only from bed of Fresno Creek, Presidio Co., Tex., Jan.
Mar.; endemic. 
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3. STREPTANTHUS NUIT. TWIS'r-FLOWER 

Annual single- or few-stemmed herbs, often somewhat succulent and leafy, glabrous, 
often glaucous; stems erect, simple or branched, 3-10 dm. high; calyx closed, mostly purplish; petals showy and purplish or narrow, dull and rust-colored; stamens includedto exserted; flowers of several species irregular; pedicels mostly short ( less than 1 cm.) and stout; siliques erect to divaricately ascending; valves I-nerved ( at least below); seeds winged; cotyledons accumbent. About 35 species in southwestern United States and adjacent Mexico.

1. Upper cauline leaves petiolate or at least cuneate at base (2)1. Upper cauline leaves auriculate and clasping the stem ( 3) 
2( 1) .• ���:��. l����� ·e ·n·t��: .c�·n·e��� ·a·t· ���� �� _s�·o·r�•:.e��li���h���i!f ::t�eveloped
2. Cauline leaves runcinate, long-petioled; petals unequal, the lower petals with bladesabsent or poorly developed ...................•. 7. S. Cutleri. 

3( 1). Petal blades poorly developed, not showy, about the same width as the claw •.•. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. S. carinatus. 3. Petal blades well-developed, showy, at least twice as wide as the claw ( 4)

4( 3). Lower cauline leaves auriculate ( 5)4. Lower cauline leaves petiolate ( 6) 
5( 4 ). Siliques less than 2.5 mm. wide; lower cauline leaves entire or at most shallowlysinuate-dentate ............................... 2. S. maculatus. 5. Siliques 5-6 mm. wide; lower cauline leaves pinnatifid to somewhat lobed ..•.....•. . . . . . . . . . . . . . . . • . . . . . . . . . . . . . • . . . . . . . . • . . . . . 5. S. sparsiflorus. 

6(4). Infructescences fully bracteate; mature pedicels terete; siliques less than 3 mm.wide ....•..•....•...•...........•........... 3. S. bracteatus. 6. Infructescences ebracteate or lower pedicels infrequently subtended by bracts; mature pedicels angular, striated; siliques 4-6 mm. wide ..............•.••..•. . . . . . . . . . . . ................................. 4. S. platycarpus. 

1. Streptanthus hyacinthoides Hook. Clabrous throughout; stems erect, stiff, virgatelybranched above or simple, to I m. tall; basal leaves absent; cauline leaves linearlanceolate, short-petiolate to sessile, to 15 cm. long; flowers at right angles to pendent, slightly irregular; buds accuminate; sepals purplish; petals deep-purple to magenta;upper stamen pair exserted with 61aments free or fused, lower stamen pair included with filaments fused; siliques divaricately ascending, nearly sessile to short-stipitate, 6-10 cm. 
long, to 2 mm. wide; styles to 1 mm. long; seeds uniseriate, flattened, winged. Euklisia 
hyacinthoides (Hook.) Small. Sand hills and sandy areas in oak woods, May-June; Tex.and Okla. 2. Streptanthus maculatus Nutt. Clabrous annual; stems erect, simple or branched, 
leafy, to 8 dm. tall; basal leaves absent; cauline leaves ovate to oblong, acute, entire to shallowly dentate, auriculate and clasping; flowers showy, divaricately ascending; sepalspurplish; petals purple and magenta-spotted, the blades broad and reflexed; siliquesdivaricately ascending, sessile, 6-10 cm. long, less than 3 mm. wide, 1-nerved from baseto apex, acute; seeds oblong, winged. Moist lands in woods, n.e. Tex., Apr.-May; alsoe. Okla. and w. Ark. 

3. Streptantlms bracteatus Cray. BRACTED TWIST-FLOWER, Stems erect, glabrous,simple or branched above, 6-12 dm. tall; lower cauline leaves petiolate, irregularly lobed and irregularly dentate, to 1 5  cm. long; middle and upper cauline leaves ovate, sagittate, 
entire to shallowly dentate; lower bracts of inflorescence leaflike, upper bracts reduced; mature pedicels terete, papillose or glabrous, divaricately ascending; siliques subsessile,8-12 cm. long, to 4 mm. wide; seeds flattened, broadly oblong, winged. Wooded slopesand sandy river margins, s.-cen. Tex., Apr.-May; endemic. 4. Streptanthus platycarpus Cray. Stems stiff, usually branched, glabrous or pubescentabove, 4-10 dm. tall; lower cauline leaves petiolate, sinuate to deeply lobed, glabrous, 
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fleshy, to 2 elm. long; upper cauline leaves sessile, auriculate, ovate, sinuate to entire, 
reduced upward; lower flowers occasionally bracteate; sepals erect, purplish at anthesis; 
petals with a conspicuous blade, purplish, spreading or reflexed; both sets of paired 
stamens nearly equal, included; anthers about equaling filaments in length, 4-5 mm. long; 
fruiting pedicels divaricately ascending, usuaJly pilose, sometimes glabrous; siliques 
erect to divaricately ascending, subsessile, 6-10 dm. long, 4-6 mm. wide; seed orbicular 
to slightly oblong, widely winged. Cliff ledges, canyon-walls, talus slopes and rocky 
inclines, w. Tex., mostly w. of the Pecos, Mar.-Apr.; endemic. 

5. Streptanthus sparsi&orus Roll. Stems erect, usually branched above, glabrous, 3-6
dm. tall; lower leaves sessile, auriculate, pinnatifid, some nearly runcinate, 8-12 cm. long, 
2-4 cm. wide; upper cauline leaves ovate, entire to shallowly dentate, auriculate and 
clasping the stem; flowers less than ten in a raceme; sepals purplish, erect; petals purplish, 
the blade well-developed and reflexed; upper stamen pair exserted, lower stamen pair 
included; pedicels divaricate, glabrous, less than 1 cm. long; siliques divaricately ascend
ing to erect, 4-7 cm. long, 5-7 mm. wide, subsessile; seeds flattened, orbicular, widely 
winged. Shady places in gravel and among boulders, Guadalupe Mts. in the Trans-Pecos, 
May-June; endemic. 

6. Streptanthus carinatus Wright. Glabrous; stems usually branched just above base
and upward, 3-6 dm. tall; lower leaves pinnatifid, usually runcinate, petiolate, about 1 
elm. long; cauline leaves auriculate, clasping, ovate to narrower, often attenuate, usually 
entire; calyx um-shaped, purplish, closed; petals narrow, strap-shaped, twisted, dull
white with purple veins to purplish; upper stamen pair exserted, lower pair shorter with 
longer anthers; pedicels divaricate, glabrous, 1-2 cm. long, lower sometimes bracteate; 
siliques subsessile, 3-6 cm. long, 3-5 mm. wide; seeds widely winged, flat, orbicular. Cliff 
bases, gravelly slopes, canyons and dry creek beds in the Trans-Pecos, Mar.-Apr.; endemic. 

7. Streptanthus Cutleri Cory. Glabrous throughout; stems branched above base and
upward, 5-8 dm. tall; lower leaves petiolate, runcinate, to 2 elm. long, the segments 
acute; cauline leaves similar to basal leaves, reduced upward; flowers irregular; calyx 
deep-purple; upper petals with broad erect purplish-lavender blades, lower petals with 
blades absent; upper paired stamens exserted, lower pair with longer anthers and nearly 
included; pedicels slender, divaricately ascending, 1.5-3 cm. long; siliques sessile, erect, 
3-5 mm. wide; seeds widely winged. Talus slopes, rocky hillsides and gravelly dry stream
beds, Big Bend area of w. Tex., Feb.-Apr.; endemic.

4. IODANTHUS STEUD.

Four species from central United States and Mexico. 
I. Iodanthus pinnati6dus ( Michx.) Steud. PURPLE ROCKET. Perennial; stem usually

single from base, branched above, leafy, glabrous or rarely sparsely pubescent, with 
simple trichomes below, 3-8 elm. tall; leaves glabrous, ovate to lanceolate, petiolate or 
the upper sessile and cuneate, irregularly serrate, lower leaves usually with a winged 
petiole and auricles clasping the stem; inflorescence narrowly racemose, elongated; sepals 
oblong, erect, often purplish, 6-8 mm. long; petals white to light-lavender, spatulnte to 
narrowly obovate, 7-14 mm. long; pedicels widely spreading, glabrous, 4-10 mm. long; 
siliques linear, widely spreading to divaricately ascending, straight, nearly terete, glabrous, 
2-4 cm. long, sessile or with a s'hort stipe; seeds oblong, wingless, 1-1.5 mm. long;
cotyledons accumbPnt. Alluvial soil of river bottoms and in rich woods, cen.• and e. Tex.,
Apr.-June; Pa. to Ia., Ala. and Tex.

5. ARABIS L. Rocx:-CREss 

Annnal, biennial or perennial herbs; stems erect, stiff, simple or branched, glabrous 
to pubescent; basal leaves petiolate; cauline leaves petiolate or sessile; inflorescence 
racemose, ebracteate; flowers tetradynamous; sepals erect, oblong; petals spatulate to 
oblong, white, cream or lavender; siliques sessile, straight to curved, erect to pendulous, 
fluttened parallel to partition; styles evident, entire; seeds orbicular to oblong, winged; 
cotyledons accumbent. 
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About 150 species in North America, Asia, Europe and Africa. 
1. Up:�� .
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I. Upper cauline leaves petiolate or cuneate at base; annuals or biennials without a
woody base ( 2 )  

2 (1). Siliques erect; lower leaves deeply lobed; flowers lavender ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I. A. petiolaris. 

2. Siliques pendulous; lower leaves entire or at most dentate; flowers whitish to cream
............................................. 2. A. canaden.sis.

I. Arabis petiolaris Gray. Annual; single stem simple below, branched above, pubes
cent with simple trichomes below, becoming glabrous upward, 4-10 dm. tall; leaves rang
ing from pinnately lobed below to entire above, petioled; lower leaves pubescent, the 
upper usually glabrous; sepals oblong, glabrous; petals lavender, spatulate, 6-8 mm. 
long; pedicels glabrous, divaricately ascending, straight, 8-12 mm. long; siliques straight, 
flattened, broad, acuminate, erect to divaricately ascending, 4-8 cm. long, 3-4 mm. wide; 
styles slender, 1-2 mm. long; seeds orbicular, widely winged, 3-4 mm. across including 
wings, uniseriate. Open woods, rocky knolls, wooded bluffs ancl among boulders, cen. 
Tex., Apr.-May; endemic. 

2. Arabis canadensis L. S1c1CLEPOD. Biennial; single stem erect, often branched above,
4-9 dm. tall, sparsely hirsute below, glabrous above; basal leaves short-petiolate, entire 

to dentate, pubescent with simple and bifurcate trichomes on both surfaces; cauline leaves 
becoming sessile and cuneate at base on upper part of stems; sepals 2-4 mm. long,
pubescent; petals white to cream, narrowly oblanceolate to oblong, 3- 5 mm. long; pedi
cels recurved, 8-12 mm. long; siliques falcate to arcuate, pendulous, 5-9 cm. long, 2-3 
mm. wide; seeds uniseriate, narrowly winged. Sandy woods and shaded slopes, n.e. Tex.,
Apr.-June; Tex. to Minn., Vt. and Ga. 3. Arabis Fendleri ( Wats.) Greene. Perennial, woody at base; stems one to several
from a simple or branching caudex, hirsute near base, glabrous above; basal leaves 
oblanceolate, short-petiolate, entire to dentate, sparsely to densely hirsute with simple or 
branched trichomes, ciliate, 3-6 cm. long; cauline leaves sessile, auriculate, lower imbri
cated on the stem; pedicels slender, ascending at anthesis, arching downward in fruit, 
1-2 cm. long; sepals erect, oblong, 3- 5 mm. long; petals spatulate, white to light-lavender, 
5-8 mm. long; siliques glabrous, pendulous, straight to slightly bent inward, 3-6 cm. Jong,

1.5-2.5 mm. wide; seeds orbicular to slightly oblong, narrowly winged. Rocky hillsides 
and rock crevices in full sun, w. Tex., Mar.-Apr.; Tex. and Mex. to Colo. and Nev. 

6. PENNELLIA Nmuw.

Biennials or perennials with branched trichomes ( at least below); stems slender, erect, 
simple or branched above; basal leaves ovate to oblanceolate, more or less toothed, often 
early-deciduous; stem leaves linear to lance-linear, usually entire; calyx with one pair of 
sepals somewhat broader than the other; petals small, barely exceeding sepals, purple to 
whitish; anthers at length spirally curved; siliques linear, terete to slightly flattened 
parallel to septum. About 6 species in southern North America and temperate South America.
1. Siliques pendent; sepals becoming purple; petals purple to whitish; pedicels arched

downward ................................... 1. P. longifolia. 
1. Siliques erect; sepals greenish; petals w}:iite, pedicels straight, divaricately ascending

to erect .......... ............................ 2. P. micrantha.

1. Pennellia longifolia ( Benth.) Roll. Biennial or perennial; stems single from base,5-12 dm. tall, usually branched above; basal leaves 3-6 cm. long, shallowly toothed, 
linear-oblanceolate, densely pubescent, early-deciduous; cauline leaves linear, cuneate 
at base, pubescent, entire to somewhat toothed; flowers remote in elongated narrow 
racemes, cup-shaped; petals just exceeding sepals; pedicels about 1 cm. long, very slender;siliques 5-8 cm. long, about 1 mm. wide; styles less than 1 mm. long; seeds oblong, wing-
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less, plump. Thelypodium longifolium ( Benth.) Wats. Open oak woodlands in mts. in the 
Tram-Pecos, July-Aug.; N.M. and Ariz. to Guat. 

2. Pennellia micrantha (Gray ) Nieuw. Biennial or perennial; stems one to few from
base, branched above, 5-10 dm. tall; basal leaves 3- 5 cm. long, oblanceolate, coarsely 
dentate to lobed, densely pubescent with dendritic trichomes; cauline leaves often glabrate, 
oblanceolate to linear, remotely toothed to entire, 3-10 cm. long; Bowers remote; racemes 
elongate, narrow; pedicels 4-6 mm. long, straight, erect to divaricately ascending; siliques 
erect, straight, 3- 5 cm. long; stigmas nearly sessile. Thelypodium micranthum (Gray ) 
Wats. Canyons and cliffs, mts. in the Trans-Pecos, July-Sept.; N.M. and Ariz. to 
s.-cen. Mex. 

7. DRYOPETALON GRAY

Four species in southwestern United States and northern Mexico. 
I. Dryopetalon runcinatum Gray. Biennial or perennial; stems one to several, densely

hirsute below with simple spreading trichomes, glabrous or nearly so above, 2-6 dm. tall; 
basal leaves petiolate, hirsute, pinnately divided to deeply lobed, the lobes dentate, 
terminal lobe larger than lateral lobes; upper cauline leaves less pubescent than lower 
leaves; inflorescence crowded, racemose; sepals oblong to obovate, hyaline-margined, 
usually with a few trichomes present; petals white, obovate to spatulate, 5- to 9-lobed; 
stamens minutely papillose to sparingly pilose at base; pedicels sparsely hirsute to 
glabrous, straight, divaricately ascending, 1-2 cm. long; siliques linear, glabrous, divari
cately ascending to slightly arcuate, 3-5 cm. long, about 1 mm. wide; seeds oblong, wing
less; cotyledons accumbent. Cliffs and shady areas among rocks in the mts. of extreme w. 
Tex., Mar.-Apr.; Tex. and N.M. to Ariz. and n. Mex. 

8. SIBARA GREENE

Annual or biennial herbs; stems single to several from the base, glabrous to sparsely 
pubescent; leaves pectinate to pinnatifid, sometimes runcinate; upper cauline leaves some
times entire; inflorescence racemose, lax; Bowers small, not at all showy; sepals oblong, 
nonsaccate or the outer pair slightly saccate; petals white to pale-lilac, spatulate; pedicels 
divaricately ascending, straight, not expanded at summit; siliques linear, flattened parallel 
to septum, the valves nerveless to nerved below; seeds oblong to nearly orbicular, winged; 
cotyledons accumbent. 

Eleven species, primarily of southwestern United States and Mexico. 
I. Styles obsolete to less than 0.5 mm. long; cauline leaves not auriculate; pedicels

glabrous, mostly less than 4 mm. long •........... I. S. virginica. 
I. Styles 2-4 mm. long; cauline leaves auriculate; pedicels sparsely hirsute, 5-10 mm.

long ...... .................................. 2. S. runcinata. 

I. Sibara virginica ( L.) Roll. Annual herb; stems arising from rosette of basal leaves,
erect or decumbent, usually hirsute toward base, 1-3 chn. tall; leaves pinnatifid with nar
row lateral segments, tenninal lobe somewhat broader; cauline leaves petiolate, not 
auriculate; flowers small and inconspicuous; petals white to faintly pinkish, oblanceolate 
to narrowly oblong, 1.5 -3 mm. long; pedicels divaricately ascending, short, mostly less than 
4 mm. long; siliques narrowly oblong to linear, flattened parallel to septum, obtuse above 
and below, 1 5-2 5 mm. long, 1.5-2 mm. wide, glabrous; seeds nearly orbicular, Battened, 
narrowly winged. Old fields, roadsides and open areas, s., cen. and e. Tex., Mar.-Apr.; 
s. Calif. and Okla. to 0., Va. and Fla.

2. Sibara runcinata (Wat-;.) Roll. Annual herb; stems erect to decumbent, weak, several
arising from the base, branched above, hirsute with simple trichomes below, glabrous 
above, to 6 dm. tall; lower leaves petiolate, lyrately pinnatifid to runcinate-pinnatifid, 
hirsute with simple trichomes; cauline leaves sessile, auriculate, reduced upward, upper 
leaves often entire; sepals glabrous to sparsely pilose, oblong; petals spatulate, white to 
light-lavender, 4-8 mm. long; pedicels divaricately ascending, usually pilose, 5-10 mm. 
long; siliqucs linear, glabrous, subsessile, flattened parallel to septum, 1.5-4 cm. long, 
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1.5-2 mm. wide; seeds oblong, narrowly winged. Incl. var. brachycarpa Roll., S. Viereckii 
(Schulz) Roll. Among boulders and in brushlands . of mesas and hills, lower Rio Grande
Valley, Feb.-Apr.; also Mex. 

9. SISYMBRIUM L.

Annual or biennial herbs, glabrous or with simple trichomes; stems usually branched 
above base; leaves monomorphic or dimorphic, green or glaucous; sepals nonsaccate; 
petals yellow, white or lavender; inflorescences dense, elongating in fruit; siliques nar
rowly cylindrical or long -subulate, erect to divaricately ascending; seeds in a single row, 
oblong, marginless; cotyledons incumbent. 

About 90 species, mainly in Eurasia, the Mediterranean region and temperate Africa, 
North America and South America. 

1. Middle and upper cauline leaves petiolate or cuneate at base, not auriculate or if
auriculate then pinnately divided ( 2 )

1. Middle and upper cauline leaves sessile, auriculate and clasping the stem, entire
or dentate ( 7} 

2 ( 1). Inflorescences leafy; flowers borne from near base to apex of plants, usually 
in fascicles .................................. 1. S. polyceratium. 

2. Inflorescences without bracts; flowers borne in terminal racemes ( 3)

3(2 ). Siliques subulate, 1 -2 cm. long, borne on short stout pedicels closely appressed
to rachis ......................••.........•.•. 2. S. officinale.

3. Siliques linear, terete, 3-10 cm. long; pedicels ( and siliques ) loosely spreading or 
ascending ( 4 )  

4 ( 3 ). Leaves entire; cauline leaves linear to lanceolate •. 6. S. linearifolium. 
4. Leaves pinnately divided; cauline leaves ample, broadly oblong to broadly oblanceo

late in outline ( 5) 
5 ( 4 ). Segments of upper leaves filiform to very narrowly linear; siliques widely spread

ing at same angle as pedicels and same diameter as pedicels . . . . . •....•....... 
• • . . • . . . . . . . • . . • . • • • . • • . . • . • • . . . • • • • . • • . . . . • . 3. S. altissimum.

5. Segments of upper leaves lanceolate or oblong, terminal segment triangular or broadly
ovate; siliques more erect than the spreading pedicels or much greater in diameter 
than pedicels ( 6 )  

6( 5). Flowers yellow; sepals and petals subequal; petals linear and without blade and 
claw; pedicels much more slender than siliques .•. 4. S. Irio. 

6. Flowers white; petals showy, distinctly exceeding sepals and differentiated into
blade and claw; pedicels nearly same diameter as siliques .............•....• 
. . . • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. S. auriculatum. 

7 ( 1). Lower leaves deeply dentate, petiolate, oblong to oblanceolate in outline ..... . 
• • • . • . • . • . . . . . • . • • . . . . . . • . . • . • . . . . • . • . . . . . . . • 1. S. Purpusii.

7. Lower leaves entire, sessile or at least with a winged petiole, obovate ............ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. S. Shinncrsif. 

1. Sisymbrium polyceratium L. Annual; stems simple or branched near base, glabrous,
2-5 chn. tall; lower leaves petiolate, oblanceolate, dentate to nearly lobed, glabrous or
with a few simple tapering trichomes; cauline leaves hastate to oblong, entire to dentate,
subtending one or more flowers in each axil; flowers minute, occurring from near base of
plant to ends of branches; sepals erect, with one or a few trichomes on exterior at apex;
petals white, equal to or barely exceeding the sepals; pedicels stout, closely appressed to
the stem, usually less than 2 mm. long; siliques terete, tapering from base to apex, erect
to somewhat curved away from stem, 1 -2 cm. long, the valves somewhat persistent; seeds
wingless. Roadsides and waste places, occurring sparingly as an introd. weed, Mar.-May;
nat. to Euras.

2. Sisymbrium officinale ( L.) Scop. HEDGE-MUSTARD. Annual, widely branching; stems
to 1 m. tall. hirsute at least at base; leaves petiolate, irregularly pinnately lobed, the 
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lobes dentate, reduced upward, sparsely hirsute with simple trichomes; Bowers smail, in 
terminal spiciform racemes that greatly elongate in fruit; petals pale-yellow, about 3 mm. 
long; siliques subulate, closely appressed to rachis, 1-2 cm. long, pubescent with simple 
trichomes to glabrous; styles 1-2 mm. long; seeds plump, wingless, variable in shape, 
cotyledons obliquely incumbent. The most widespread form has glabrous fruits and has 
received the name var. leiocarpum DC. Weedy, in fields, thickets and waste places, Apr.
June; nat. of Eur. 

3. Sisymbrium altissimum L. TUMBLE-MUSTARD. Annual; stems loosely branched above,
to 1.5 m. tall, hirsute toward base with large spreading simple trichomes; lower leaves 
petiolate, hirsute, pinnately lobed, the lobes oblong and dentate, gradually changing up
ward on the plant to leaves with linear-filiform entire segments; flowers loosely racemo5e; 
petals pale-yellow, 6-9 mm. long; pedicels straight, widely spreading, similar in diameter 
to siliques; siliques terete, straight, long-linear, widely spreading and extending same 
angle as pedicel, 5-10 cm. long, glabrous; styles 1-2 mm. long; seeds wingless, plump, 
oblong, about 1 mm. long, cotyledons incumbent. Weedy, fields, roadsides and waste 
places, May-Aug.; nat. of Eur. 

4. Sisymbrium Irio L. LONDON ROCKET. Annual; stems branched near base and above,
to 6 dm. tall, glabrous or sparingly hirsute above; leaves petiolate, pinnately lobed or the 
upper nearly entire, glabrous to sparsely hirsute with simple trichomes on petioles and 
lobe margins, terminal lobe larger than laterals; flowers small; petals pale-yellow, oblance
olate, barely exceeding sepals, to 4 mm. long; pedicels slender, divaricately ascending, 
glabrous or sparsely hirsute on the adaxial surface; siliques slender, terete, glabrous, 
straight, divaricately ascending, 3-5 cm. long, about 1 mm. wide; seeds oblong, wingless, 
less than 1 mm. long; cotyledons incumbent. Fields, roadsides, waste places and open 
deserts, Dec.-May; introd. weed, nat. of Eur. 

5. Sisymbrium nuriculatum Gray. Annual or biennial, sparsely pilose with long simple
trichomes to nearly glabrous; stems erect, branched above, to 1.5 m. tall, mostly less than 
1 m.; leaves ample, thin, petiolate; basal leaves irregularly incised or lobed, broadly 
oblanceolate; cauline leaves lobed with terminal lobe larger than laterals, triangular to 
ovate, auricles present at base of petiole, often clasping stem; inflorescences dense at 
apex, greatly elongating in fruit; sepals nonsaccate, pale- to light-lavender, sparsely 
pilose or glabrous; petals white or light-lavender, strongly differentiated into blade and 
claw, 7-9 mm. long; pedicels widely spreading nearly at right angles to rachis, 6-12 mm. 
long, pilose to glabrous; siliques divaricately ascending, terete, sparsely pilose to glabrous, 
sessile, 2-4 cm. long, less than 1 mm. wide; styles 1-2 mm. long; seeds plump, wingless, 
small, less than 1 mm. long, enmeshed in tissue of septum. Thelypodium auriculatum 
(Gray) Wats., Coelophragmus auriculatus (Gray) Schulz. Shallow washes, open flats 
and borders of thickets, w. Tex., Mar.-Nov.; also Mex. 

6. Sisymbrium linearifolium ( Cray) Pays. Perennial, glabrous, glaucous, branched
above, 5-15 dm. tall; leaves petiolate to cuneate at base; lowest leaves oblanceolate, den
ticulate to entire, usually mis5ing in older plants; cauline leaves entire, linear-lanceolate to 
narrowly linear; inflorescences loosely racemose; sepals light-lavender, outer pair saccate, 
inner pair apiculate; petals showy, lavender, veiny, strongly differentiated into blade and 
claw, 12-18 mm. long; pedicels divaricately ascending, slender, 1-2 cm. long; siliques 
erect, terete, sessile or subsessile, 4-8 cm. long, about 1 mm. wide; styles 1-2 mm. long; 
seeds plump, angular, about 1 mm. long; cotyledons obliquely incumbent. Hesperi
danthus linearifolius (Gray) Rydb. Ledges, crevices of rocks, steep hillsides and open 
brushland, mts. and hills, w. Tex., Apr.-Oct.; Tex. and Mex. to Colo., Ut. and Ariz. 

7. Sisymbrium Purpusii ( Brandeg.) Schulz. Annual, glabrous throughout; stems single
from the base, branched above, leafy, 3-7 dm. tall; lower leaves sinuate-dentate to some
what lobed, thin, petiolate, oblanceolate, obtuse, 6-15 cm. long, 1-3 cm. wide, the petiole 
winged; cauline leaves becoming entire upward, overlapping; middle and upper leaves 
sessile, auriculate, lanceolate; petals spatulate, with a slender claw, white, 4-5 mm. long; 
anthers oval, less than 1 mm. long; pedicels slender, divaricately ascending to nearly 
erect, straight, 1-1.5 cm. long; siliques narrowly linear, terete, ascending, slightly di
vergent to nearly erect, 4-7 cm. long; styles about 1 mm. long; seeds plump, wingless, 
less than 1 mm. long; cotyledons incumbent. Thelypodium Purpusii Brandeg. Partial to 
dense shade of trees, boulders or cliffs, Fresno Canyon, Presidio Co., Feb.·Apr.; Tl?x. and

Mex. to Ariz. 
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8. Sisymhrium Shinnersii M. C. Johnst. Annual, glabrous and glaucous; stems simple
or usually branched beginning just above base, 3-7 dm. tall; basal leaves with a winged 
petiole, obovate, denticulate, to 1 dm. long, 3-5 cm. wide; cauline leaves sessile, entire, 
auriculate and clasping the stem, ovate to somewhat pandurate, obtuse; sepals light
lavender, outer pair slightly saccate; petals white, narrowly spatulate, scarcely differenti
ated into blade and claw, barely exceeding sepals; pedicels slender, divaricately ascend
ing, 6-10 mm. long; siliques divaricately ascending, nearly straight, terete, 4-6 cm. long, 
less than I mm. wide; styles nearly obsolete; seeds plump, wingless, less than 1 mm. 
long. Thelypodium Vaseyi Coult., not Sisymbrium Vaseyi Wats. Edges of thickets and 
under trees in partial shade, lower Rio Grande Valley, Oct.-Apr.; also Mex. 

10. DESCURAINIA WEBB & BERTH. TANSY-MUSTARD 

Herbaceous annuals or biennials pubescent ( more or less densely) with branched 
trichomes, these sometimes intermixed with simple trichomes and/ or stalked glands, the 
latter especially frequent on the axes of the racemes; leaves tripinnate to pinnate; flowers 
small; petals less than 3 mm. long, white to bright-yellow; infructescences usually much
elongated at maturity; siliques narrow, linear or clavate, the valves more or less distinctly 
I-nerved; style short or obsolete; seeds uniseriate to biseriate; cotyledons incumbent.

Three species in Texas ( one introduced from Europe); about 50 species in temperate
and cold parts of North America and South America, Europe and Asia, also in the 
Canary Islands. 

1. Siliques subclavate; seeds usually biseriate, rarely nearly uniseriate .............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. D. pinnata. 

I. Siliques linear; seeds strictly uniseriate ( 2)
2( I). Leaves 2- or 3-pinnate; siliques 10-30 mm. long; petals shorter than or about as

long as the sepals ............................ I. D. Sophia. 
2. Leaves simply pinnate; siliques 8-15 mm. long; petals longer than the sepals ( 3) 
3(2). Plants not glandular .......................... 2a. D. Richardsonii subsp. 

incisa. 
3. Plants glandular ................................ 2b. D. Riclwrdsonii subsp. 

viscosa. 

1. Descurainia Sophia (L.) Webb. Annual or biennial, subglabrous to sparsely pubescent
but not glandular; stem usually single from the base but branched above, erect, to 8 dm. 
high; basal leaves 2- or 3-pinnate, the segments sometimes toothed or incised, usually 
withered and lost early; cauline leaves 2- or 3-pinnale, the segments usually linear, 
sometimes elliptic to obovate; infructescences loose and elongated; fruiting pedicels to 
about 15 mm. long, spreading at about 45°; sepals erect, narrowly elliptic to more or 
less linear, obtuse; petals about as long as the sepals or slightly shorter, clawed, yellowish
green; siliques 1-3 cm. long, linear and narrow, terete, usually more or less torulose, 
curved or ( less often) straight; style short; seeds 0.8-1.5 mm. long, oblong-ellipsoid, 
uniseriate. Sophia sophia ( L.) Britt. On disturbed and/or sandy soil in w. and n.w. 
Tex., early spring through summer; introd. from Eur. and now occurring throughout 
the U.S. 

2a. Descurainia Richardsonii subsp. incisa ( Engelm.) Detl. Biennial, subglabrous to 
pubescent with branched trichomes, generally not glandular; stems single from the base 
but branched above, to 12 dm. high; basal leaves bipinnate to pinnate, the segments 
broad and obtuse, withering early; cauline leaves pinnate, the segments entire to incised; 
infructescences elongated and rather loose; pedicels 4-10 mm. long, spreading from the 
axis at 45°- 80°; sepals 1-1.5 mm. long, oblong; petals 1.5-2 mm. long, spatulate, pale
yellow; siliques 8-15 mm. long, linear but tapered at both ends, sometimes torulose, 
usually arcuate, often nearly parallel with the axis of the raceme; see<ls about 0.8 mm. 
long, oblong to ellipsoid, uniseriate. Sisymbrium incisum Engelm. El Paso Co. (fide L. E. 
Detling); in the Rocky l\fts. from N .M. to s. Mont., also in s. and cen. Calif. in the 
Sierra Nevada; Baja Calif. and Chih. 

2b. Descurainia Richardsonii subsp. viscosa ( Rydb.) Detl. Differs from subsp. incisa 
in that the upper parts of the stems, the axes of the racemes, pedicels, and sometimes the 
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foliage bear clavate glands. Sophia viscosa Rydb., Descurainia Rydbergii Schulz. Trans
Pecos (Mt. Livermore, Davis Mts. and Chisos Mts.), June-Sept.; also N.M., n.e. Ariz., 
and through the Rocky Mts. to s. Alta. 

3. Descurainia pinnata (Walt.) Britt. Annual, sparsely pubescent to densely canescent
with usually branched trichomes, sometimes glandular on the stems, in.florescences and 
leaves; stems to 8 dm. high, several from the base and branched or simple but then often 
branched above; basal leaves to 1 dm. long, usually bipinnate, the segments often deeply 
incised, the upper leaves gradually reduced in size and usually simply pinnate, the lobes 
narrow and linear to broadly obovate; infructescences elongated and rather loose; fruiting 
pedicels · to 25 mm. long, ascending to horizontal or slightly reflexed; sepals more or less 
oblong to ovate, sometimes with rose or magenta pigmentation; petals spatulate to 
obovate and clawed, whitish to bright-yellow; siliques 4-20 mm. long, clavate ( sometimes 
broadly so), slightly latiseptate, usually straight; style very short or obsolete; seeds to I mm. 
long, more or less ellipsoid but flattened, biseriate or rarely crowded so as to appear 
uniseriate. In sandy soils and waste places throughout Tex., spring through early swn
mer; throughout the U.S., also in Can. and n. Mex. 

In L. E. Detling's treatment of Descurainia in North America { Am. Midi. Nat. 22: 
481-520. 1939 ), five of the eleven subspecies of D. pinnata there recognized ( these 6ve
later treated as varieties by L. H. Shinners in Field & Lab. 17: 145. 1949) are shown
as occurring in Texas. These are here treated with the synonyms relevant to the Texas
flora and with brief descriptions adapted from Detling's treatment.

Var. pinnate. Plants single-stemmed or branched near the base, moderately to densely 
canescent, the stems and flowering axes glandular; basal leaves bipinnate, the upper 
ones simply pinnate but the pinnae divided with the segments obovate and obtuse; sepals 
1-2 mm. long, the petals slightly longer and whitish; pedicels spreading at 70°-90°;
siliques 5-9 mm. long, clavate; seeds always biseriate. Sisymbrium canescens Nutt,,
Descurainia multifoliata Cory. According to Detling, in cen., s. and e. Tex.

Var. ochroleuca ( Woot.) Shinners. Plants several-stemmed, widely branching from the 
base, densely canescent but not glandular; lower leaves bi- or tripinnate; upper leaves 
bipinnate or simply pinnate with the ultimate segments obovate, short and obtuse; sepals 
1.5-2 mm. long, often with some rose or magenta pigmentation, the petals about as long 
and whitish; pedicels spreading at about 40°-80° ; siliques 9-13 mm. long, broadly clavate; 
seeds biseriate. Sophia ochroleuca Woot., Descurainia Menziesii var. ochroleuca (Woot.) 
Schulz, D. pinnata subsp. ochroleuca (Woot.) Detl. S.w. Tex., n. to Lubbock. 

This is one of the best marked varieties of D. pinnata and can be recognized by the 
much-branched habit, the dense canescence and by the fact that on plants with widely 
spreading pedicels the siliques are often attached at an angle to the pedicels and thus 
may be nearly parallel to or at only a slight angle from the axis of the raceme. 

Var. osmiarum (Codell.) Shinners. Plants simple or branched from near the base, the 
foliage and lower stems more or less canescent; axes of the racemes and the pedicels sub
glabrous to canescent and usually glandular; lower leaves pinnate to bipinnate, the upper 
ones usually simply pinnate, the segments usually more or less linear and entire; sepals 
1-2 mm. long, often with rose pigmentation, the petals slightly longer and whitish or 
yellow; pedicels spreading at about 65° -90° ; siliques clavate; seeds biseriate. Sophia 
andrenarum var. osmiarum Cockll., Descurainia halictorum (Codell.) Schulz, D. andre
narum ( Cockll.) Cory, D. pinnata subsp. halictorum ( Cocl<ll.) Detl. According to Detling, 
in the n.w. half of Tex. 

This variety is marked by the linear leaf segments, the horizontally spreading pedicels 
and the branching habit. Detling points out that the name Sophia andrenarum Cocldl. 
refers to the nonglandular form of this group. 

Var. g]abra (Woot. & Standl.) Shinners. Plant usually branching from near the base, 
the foliage and lower stems more or less canescent, the rest of the plant glabrous and not 
�landular; leaves bipinnate, the segments ovate to oblong, short; sepals 0.75-1.5 mm. 
long, the petals slightly longer and yellow; pedicels spreading at 60° -90°; siliques 5-8 
mm. long, clavate; seeds biseriate. Sophia glabra Woot. & Standl., D. pinnata subsp.
glabra (Woot. & Standl.) Detl. According to Detling, in the Trans-Pecos.

Var. brachycarpa {Richards.) Fern. Plants usually simple but sometimes branching, 
the leaves and stems more or less pubescent and glandular; leaves pinnate to bipinnate 
(the lower often again pinnati6d), the segments of the upper ones usually linear; sepal� 
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1.5-2.5 mm. long; petals about 0. 5 mm. longer and yellow; pedicels usually spreading 
at about 45° ; siliques 5-12 mm. long, more nearly erect than tlie pedicels; seeds biseriate 
to sub-biseriate. Sisymbrium brachycarpum Richards., Descurainia pinnata subsp. brachy
carpa (Richards.) Detl. Occasional in cen. Tex., according to Detling. 

Cory and Parks, Cat. Flora Tex. ( 1938) include Descurainia intermedia ( Rydb.) 
Daniels from the "Timber Belt," "Rio Grande Plains," "Blackland Prairies" and "Plains 
Country." However, Detling on his distribution map of the northern subspecies of D. 
pinnata shows D. pinnata subsp. intermedia ( Rydb.) Detl. as occurring no further south 
than southern Colorado. He adds that all the specimens seen from the plains region should 
be assigned to D. pinnata subsp. brachycarpa.

11. HALIMOLOBOS TAUSCH

Fourteen species in North Ame1ica and South America. 
1. Hulimolobos diflusa (Gray) Schulz. Perennial, usually woody at the base; stems with

branches widely spreading. leafy, densely pubescent, 3-6 dm. high; leaves densely pubes
cent with dendritical1y branched trichomes, oblanceolate to nearly oblong, entire to 
sinunte, petiolate to cuneate at base; inflorescences numerous, terminating the many 
branches; sepals erect, densely pubescent; petals white, 2-3 mm. long; anthers small, 
nearly oval; pedicels slender, densely pubescent, widely spreading, 2-7 mm. long; siliques 
terete, widely spreading, densely pubescent, about 1 cm. long, 0. 5 mm. in diameter; styles 
slender, 0.5-1 mm. long; seeds plump, wingless, about 1 mm. long; cotyledons incumbent. 
Sisymbrium diffusum Gray. Crevices of rocks, ledges and canyon slopes in the mts. of 
the Trans-Pecos, July-Sept.; also Mex., N.M. and Ariz.; var. ]aegeri (Munz) Roll. in Calif. 

12. NERISYRENIA GREENE

Perennial herbs or subshrubs usually with a woody base; stems several to many; leaves 
petiolate to cuneate at base, entire to dentate, thickish, monomorphic; inflorescences 
terminating each branch, racemose; Bowers showy; sepals spreading to slightly reflexed 
at anthesis, densely pubescent; petals broadly obovate to broadly spatulate, white to 
lavender; anthers sagittate, the lobes Baring; pedicels divaricate to ascending; siliques 
densely pubescent with branched trichomes, linear, nearly terete to somewhat flattened 
contrary to septum; style evident, glabrous; stigma decurrent on the style, elongated; 
seeds small, numerous. 

Five species in southwestern United States and northeastern Mexico. 
1. Leaves broadly spatulate to broadly oblanceolate, dentate, rarely entire, 5-20 mm.

wide, flattened; siliques whitish-pqbescent ........ 1. N. camporum.
1. Leaves narrowly linear, entire, fleshy, nearly terete, less than 3 mm. wide; siliques

greenish, pubescence not pannose . ....... . ....... 2. N. liriearifolia.

1. Nerisyrenia camporum (Gray) Greene. Plants whitish-pubescent; caudex becoming
woody and branched in older plants; stems few to several, 2-6 dm. tall; leaves mono
morphic, broadly oblanceolate to somewhat narrower, usually dentate or repand, rarely 
entire, petiolate, 1-6 cm. long, 5-20 mm. wide, densely pubescent with branched trichomes 
on both surfaces; sepals oblong, nonsaccate, densely pubescent; petals broadly obovate to 
neady spatulrite, dilated toward base, white to light-lavender, infructescence narrow and 
elongated; pedicels divaricately ascending, usually straight, occasionally arching down
ward, densely pubescent, 6-12 mm. long; siliques sessile, straight to slightly curved 
inward, linear-oblong, obtuse above and below, compressed contrary to septum, whitish
pubescent, 1-3 cm. long, 2-3 mm. wide; styles slender, glabrous, 2-3 mm. long; stigmas 
cylindrical, prominent; seeds slightly oblong, wingless, small, less than 1 mm. broad. 
Limestone knolls and hills, gravelly and sandy soils on plains and outwashes, w. Tex., 
Feb.-Aug.; N.M. and Tex. to n.e. Mex.

2. Nerisyrenia linearifolia ( Wats.) Greene. Plants greenish, intricately branched from
a woody base, 1-3 elm. tall; leaves narrowly linear, thick and fleshy, nearly terete, densely 
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overlapping on the stems; inflorescences terminating the numerous branches, elongating 
in fruit; sepals pubescent, oblong, nonsaccate, spreading at anthesis; petals white, obovate; 
siliques pubescent, slightly compressed contrary to septum to nearly terete, 1-2 cm. long, 
1.5-2 mm. wide; styles glabrous, 1.5-2 mm. long; stigmas cylindrical, decurrent on style; 
seeds oblong, wingless. Gypseous soils, open flats, knolls and bluffs, w. Tex., Apr.-Aug.; 
s.e. N.M., Tex. and n.e, Mex. 

13. ARABIDOPSIS HEYNH.

About 10 species in Eurasia and East Africa; 1 species introduced into North America. 
1, Arahidopsis Thaliana ( L.) Heynh. MousE-EAR CRESS. Annual or winter annual; 

stems slender, one to several from the base, branched above, hirsute with simple trichomes 
toward base, 1-4 dm. tall; leaves in basal rosette, entire to shallowly dentate, oblanceolate, 
obtuse; petioles shorter than oblong blade, hirsute along margins; flowers minute; sepals 
sparsely hirsute to glabrous; petals white; pedicels slender, widely divaricate, to 1 cm. 
long; siliques linear, terete, strongly nerved, 1-1.5 cm. long, less than 1 mm. in diameter; 
styles less than 1 mm. long; seeds numerous, broadly oval to narrower, 0.3-0.4 mm. long; 
cotyledons incumbent. Open fields, yards and roadsides, e. Tex., Apr.-June; widely dis• 
persed in U.S.; naturalized from Eluas. 

14. CARDAMINE L. Brrrnn-CREss 

Annual, biennial or perennial herbs, glabrous to sparsely hirsute with simple trichomcs; 
leaves entire to pinnately compound, petiolate, alternate; flowers in racemes or panicles; 
petals white or purple, obovate to spatulate; siliques linear, straight, slightly compressed 
parallel to septum; valves opening elastically from silique base; replum margin extending 
partially over valvular area; seeds uniseriate, marginless, plump, longer than broad; 
cotyledons accumbent. 

Between 1 50 to 175 species, cosmopolitan, mostly temperate. The variable specirs, C.

pensylvanica Muhl., has been reported, but not seen by us, from Texas. It resembles C.
parvifiora but differs from that species in having its stem hispid or hispidulous near the 
base and its terminal leaflet usually much broader than the lateral leaflets that are notice
ably decurrent on the rachis. 

1. Leaves entire or shallowly dentate; tuberous-based perennial ................. .. . 
• . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 1. C. bulbosa.

1. Leaves pinnately lobed to compound; annuals with fibrous roots ( 2 )
2 ( 1 ) . Siliques 1.5-2 mm. wide; petals greenish, strap-shaped ................... . 

. . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. C. macrocarpa var. 
texana. 

2. Siliques 1 mm. wide or less; petals white, spatulate ( 3 )
3(2 ). Petioles and leaf bases glabrous; leaves mostly cauline; stems one or few from

the base ..................................... 2. C. parvi-Jlora var. 
arenicola. 

3. Petioles and leaf bases hirsute; leaves mostly basal; stems several to many from the
base ••.........•...........•................. 4. C. hirsuta.

1. Cardamine bulbosa ( Schreb.) B.S.P. SPRING-cREss. Stems erect from a short tuber,
2-6 dm. tall, simple or branched above, with fine pubescence on the lower part; leaves
simple; basal leaves lon�-petioled and obovate to cordate-ovate, lower cauline leaves
petioled, the upper sessile, entire to remotely dentate; petals white, 7-1 5 mm. long;
siliques linear-lanceolate to linear, divaricate, 2-3 cm. long, on slender pedicels 2-3 cm.
long; styles 2-3 mm. long; seeds variable, suborbicular to elongate-oval. Wet woods,
creek bottoms and marshy meadows, e. Tex., Feb.- May; Tex. to Fla., Minn. and Que.

2. Cardamine parviflora L. var. arenicola (Britt.) Schulz. Glabrous annual; stems
usually erect, simple or branched above, 1-3 dm. tall; leaves pinnati6d to pinnately lobed, 
petiolate; leaf lobes entire to shallowly dentate, cuneate at base or with a short petiolule; 
flowers small, crowded; petals white, spatulate, 2.5-3.5 mm. long; pedicels slender, ascend• 
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ing, 5 -8 mm. long; siliques erect, 2-3 cm. long; styles less than 1 mm. long; seeds plump,oblong, 0.7-0.9 mm. long; cotyledons accumbent. Moist seeps, wet sandy soils and openwet places in wooded areas, ditches and stream banks, cen. and e. Tex., Feb.-Apr.; Fla. to e. Can., w. to Ore. and Wash. 3. Cardamine macrocarpa Brandeg. var. texana Roll. Herbaceous annual; stems severalfrom base, 2-4 chn. long, glabrous, semierect to decumbent, highly branched, slightlyangled with a narrow wing; leaves pinnatifid to simply pinnate, nonauriculate, the rachisminutely puberulent; leaflets usually petiolulate, dentate to shallowly lobed; infructescences with a gyrate rachis; petals greenish, strap -shaped, less than 1 mm. wide; pedicelsstraight, divaricate, minutely puberulent to glabrous, 5-8 mm. long; siliques straight,
2.5-4 cm. long, 1.5-2 mm. wide; styles 1-2 mm. long. Damp shady places in the mts.,Big Bend region, Apr.-July; Tex. to Coah. 4. Cardamine hirsuta L. HAIRY BITI'ER-CRESS. Annual; stems erect to slightly decumbent, several to numerous from the base, simple or sparsely branched above, 1-2.5 (-3)chn. tall; leaves pinnately lobed, basal and lower cauline with entire to shallowly dentatesuborbicular lobes and simple spreading trichomes on the petioles and leaf bases, uppercauline reduced and usually glabrous with oblong lobes; Bowers small; petals white,spatulate, to 3 mm. long; siliques erect, straight, 15-25 mm. long, about 1 mm. wide,the valves elastic; styles 0.5 mm. long or less; seeds broadly oblong; cotyledons accumbent. Roadsides, open fields and other weedy situations, usually in damp or wetsoil, rare in e. Tex. where recently found in Cass Co., spring; introd. from Eur. and foundmostly in the s.e. U.S. 

15. RORIPPA ScoP. YELLOW-CRESS 

Annual to perennial herbs, mostly glabrous or sparingly pubescent; sterns usuallybranched; leaves simple to pinnate or compound; Bowers in terminal or axillary racemes;sepals spreading in anthesis; petals yellow or white, small or absent; siliques terete,
narrowly cylindrical to globose, sessile; valves nerveless; seeds usually numerous, plump,small, marginless; cotyledons accumbent. About 70 species in temperate and subtropical areas of the world. 

1. Petals conspicuous, white; leaves pinnately compound .1. R. Nasturtium-aquaticum. 
1. Petals yellow if present, minute or absent; leaves entire to pinnatifid but not compound (2) 
2( I). Petals exceeding sepals, broadly oblong to obovate; plants perennial with under-ground rhizomes ......... ..................... 6. R. sinuata. 2. Petals shorter than sepals or absent, narrowly oblanceolate when present; plants witl1a taproot { 3 ) 
3 ( 2). Siliques sessile or pedicels less than 2 mm. long; petals absent ............. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. R. sessili-/lora. 3. Siliques pedicellate; pedicels more than 3 mm. long; petals present ( 4 ) 
4 ( 3). 

p��:�r. 
s-��r�. ��� -����·.���a-�:. ��l.o��: -����: ����;.e�ia�I�:.and pointed if

4. Siliques elongated, terete; vesicular bulbous trichomes present on stems, foliage orsiliques ( 5) 
5( 4). Leaf segments deeply dentate; lower leaves pinnatifid; cauline leaves petiolate ..

. . . . . ...•......•.....•..••..........•......•. 4. R. teres.5. Leaf segments entire; lower leaves merely lobed; cauline leaves sessile .......... .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. R. rarnosa.

I. Rorippa Nasturtium•aquaticum ( L.) Hayek. WATER-cRESS. Aquatic to semi-aquaticperennial, glabrous; stems floating, creeping or ascending, rooting at the nodes; leafletsovate to oval, terminal larger than the lateral, somewhat fleshy; petals 3-4 mm. long;fruiting pedicels divaricate, 8-12 mm. long; fruit 1-2 cm. long, spreading or curved upward; style about I mm. long; seeds about I mm. long, plump, nearly orbicular.
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Running streams and stream margins, cold springs, Mar.-May; widely dispersed as an 
introd. from Eur. 

2. Rorippa sessiliHora (Nutt.) Hitchc. Annual or biennial with a taproot; stems erect,
branched, 2-5 dm. tall, glabrous; leaves petiolate, oblanceolate, dentate; flowers in terminal 
and lateral racemes, small; sepals yellowish; petals absent or very rarely a petal may be 
seen in one or two flowers of a plant; pedicels less than 1 mm. long; siliques sessile or 
nearly so, terete to slightly compressed parallel to septum, oblong, 6-10 mm. long; styles 
less than 1 mm. long; seeds numerous, cordiform, plump, 0.4-0.6 mm. long. Wet land, 
river floodplains and along sluggish stream margins or around ponds, n. and e. Tex., 
Apr.-July; Tex. and La. to Va., Ind. and Minn. 

3. Rorippa islandica (Oeder) Borbas. Boe MARSH-CRF.Ss. Stems 3-8 dm. tall, branched
above, glabrous to hirsute with simple pointed trichomes; lower leaves lobed only, dentate 
to almost entire, petiolate; upper leaves somewhat lobed to dentate, almost sessile; petals 
yellow, about 2 mm. long; pedicels slender, spreading; fruit 5-7 mm. long, linear to linear
oblong; seeds plump, cordiform, 0.5-0.8 mm. long. R. palustris and R. obtusa of Tex. 
auth. Along stream banks and margins of lakes or ponds, n.e. Tex., s.e. to Brazoria Co., 
Mar.-May; Tex. and La. to Greenl. and Eur. Several vars., but southwestern U.S. ma
terial appears to be var. islandica. 

4. Rorippa teres ( Michx.) Stuckey. Annual or biennial; stems 1-3 dm. long, erect to
decumbent, branched; sparsely pubescent with vesicular trichomes, rarely glabrous; 
leaves oblong to oblanceolate, deeply pinnatifid and with the remote segments obtusely 
toothed, petiolate; racemes terminal and axillary, densely flowered; petals minute, about 
1 mm. long, yellow; pedicels spreading, 2-5 mm. long; siliques linear-oblong, 1-1.5 cm. 
long, straight or slightly curved; styles evident, about 1 mm. long; seeds numerous, 
plump, slightly longer than broad, about 0.5 mm. long. R. W alteri (Ell.) Mohr. Wet 
fields, lakes, ponds and stream margins and swamp land, e. and s.w. Tex., Dec.-May; S.C. 
and F1a. to Okla. and C.A. 

5. Rorippa ramosa Roll. Perennial; stems numerous, decumbent, highly branched,
sparsely pubescent with vesicular trichomes, 3-6 dm. long; leaves numerous, sessile, 
auriculate, oblong to broadly lanceolate, pinnately lobed, 3-5 cm. long, 5-12 mm. wide; 
inflorescences short, mostly less than 5 cm. long; petals pale-yellow, 2.5-3 mm. long; 
pedicels widely·spreading to ascending, 3-5 mm. long; siliques divaricately spreading to 
erect, oblong to lanceolate in outline, plump, 6-10 mm. long; valves densely covered with 
vesicular bichomes along their margins; styles 1.5-2.5 mm. long; seeds plump, cordiform, 
about 1.5 mm. in diameter. Flood�plains and intermittent stream beds, Big Bend region 
near the Rio Grande, Mar.-May; also Coah. to Dgo. 

6. Rorippa sinuata (Nutt.) Hitcho. Perennial with creeping rhizomes; stems 2-4 dm.
tall, glabrous, highly branched, erect to decumbent; leaves oblong to oblanceolate, deeply 
pinnatifid, the segments entire or nearly so; petals obovate, not differentiated into blade 
and claw, exceeding sepals; pedicels slender, 6-10 mm. long, spreading; siliques curved 
upward, 8-14 mm. long, about 2 mm. wide; seeds angular, plump, 0.7-0.8 mm. long. 
Loose soils, fields, roadsides and waste places as well as natural habitats, n. and w. Tex., 
Apr.-July; Ill. and cen. Can. to Wash., Nev. and N.M. 

16. ERYSIMUM L. WALL-FLOWER 

Plants annual, biennial or perennial, rather coarse, with appressed branched trichomes; 
leaves simple, narrow, entire to dentate; flowers in racemes, mostly showy in native 
species; sepals erect, outer pair saccate at base; petals mostly large, clawed, yellow to 
orange or maroon; fruit linear, more or less 4-angled, elongated, erect to widely spread
ing; styles short, stigma 2-lobed; seeds numerous, uniseriate, wingless or with an abbrevi
ated wing in  distal end. 

About 100 species in North America, the l\foditerranean region, Europe and Asia. 
1. Petals erect, greenish-y�llow, 5-8 mm. long; pedicels 2-4 mm. long; persistent stigma

smaller than style diameter; annual . . .. .. ....... . 1. E. repandum.
I. Petals unguiculate, yellow to orange, 15-30 mm. long; pedicels 5-10 mm. long; per

sistent stigma much larger than style diameter; biennial or perennial ( 2) 
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2 ( 1). Siliques widely spreading; petals yellow; pedicels equaling diameter of mature 
siliques; branches widely spreading; plants mostly less than 3 drn. tall •...... .. 
• • • • • • . • . • • • • • • . • . . . . . . . . . . • • • . . . . . . . . . . . . • . . 2. E. asperum. 

2. Siliques erect; petals yellow to orange or orange-red; pedicels more slender than
mature silique diameter; branches ascending; plants mostly over 3 dm. tall . .... . 
. . • • • • . . • • • • • . • • • • • . . . . . . . . . . . . . . . . . . . . . . . . . . 3. E. capitatum. 

1. Erysimum repandum L. Annual, sparsely to densely pubescent with appressed
bifurcate trichomes; single stem widely branched ( especially above), 1-4 dm. tall; leaves 
linear to linear-oblanceolate, mostly repand-dentate, sometimes entire, lower short-peti
oled, upper cuncate at base; petals greenish-yellow, erect, 5-8 mm. long; pedicels spread
ing at right angles to rachis, not expanded below receptacle, 2-4 mm. long, about the 
same diameter as silique; siliques widely divergent, nearly terete, somewhat moniliform 
at maturity, 4-7 cm. long, about 1 mm. in diameter; seeds oblong, compressed, 1.1-1.4 
mm. long; cotyledons incumbent. Weed of fields, roadsides and waste places, mainly n.
and w. Tex., Mar.-May; widely scattered in U.S. and s. Can.; adv. from Euras.

2. Erysimum asperum (Nutt.) DC. Biennial or perennial, stri�ose from the presence
of a dense covering of appressed bifurcate trichomes; stems usually single from the base, 
erect, 15-35 cm. tall, widely branched above; leaves numerous, crowded, linear to lanceo
late, cuneate at base, remotely dentate to entire; flowers showy in dense racemes; petals 
yellow, strongly unguiculate, 15-25 mm. long; pedicels diverging at right angles to 
rachis, scarcely enlarged toward summit, 7-12 mm. long; siliques widely spreading, 
tetragonal, 8-12 cm. Jong, densely pubescent on four sides, keels evident as longitudinal 
lines with a less dense covering of trichomes; seeds plump, oblong, often angular, with 
a short distal wing, 1.7-2 mm. long; cotyledons incumbent. Grassland prairies, plains, 
low hills and bluffs in Panhandle, Apr.-June; grassland prairie region Tex. and Okla. 
to s. Can. 

3. Erysimum cnpitatum ( Dougl.} Greene. Coarse biennial or perennial herbs, densely
pubescent with appressed bifurcate or trifurcate trichomes; stems erect, usually single 
from the base, branched above, 4-10 dm. tall; leaves numerous, linear-lanceolate, re
motely dentate to entire, lower ones petiolate, gradually becoming cuneate upward on 
stem; inflorescences dense, elongating in fruit; petals strongly unguiculate, 15-25 mm. 
long, yenow to orange-red; pedicels widely spreading to divaricately ascending, 6-9 mm. 
long; siliques erect or less frequently divaricately ascending, 5-8 cm. long; styles 1-2 mm. 
long; persistent stigma large and deeply 2-lobed; seeds oblong, plump, 1.5-2 mm. long, 
wingless or with a short distal wing, E. arkan,�anum Nutt. Open rocky outcrops, road-cuts, 
banks, dry streambeds and open wooded hill or mt. slopes, n. and w. Tex., Apr.-July; 
0. to Ark., w. to Wash. and southw. in Mex.

17. MATTIIlOLA R. BR.

Annual to perennial herbs with a dense grayish indument of branched trichomes; 
sepals erect, inner pair saccate at base; petals long-clawed, purple, white or yellowish; 
stigma strongly bilobed; siliques linear, terete to compressed; seeds mostly winged, I 
row in each loculus. 

About 55 species in Europe and North Africa, extending eastward to Asia. 
1. Siliques terminating in 2 distinct horns, terete; stems slender and diffuse

............................................. 1. Al. bicornh. 
1. Siliques not horned at apex, compressed; stems rigid, stout and erect ........ .... . 

. . . . • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . • . . 2. M. incana. 

I. Matthiola bicomis ( Sibth. & Sm.) DC. EVENING STOCK. Plants much-branched,
annual or biennial; leaves lanceolate or narrower, entire to somewhat dentate, acute, 4-8 
cm. long; Bowers sessile, clustered near ends of stems and branches, broadly opening at
evening and closed by day, lilac or purple, fragrant; petals 1.5-2 cm. long; siliques 7-10
cm. long, spreading, forked at apex into two conspicuous horns. M. longipetala subsp.
bicomis ( Sibth. & Sm.) P. W. Ball. Occasionally escaped from cult., spring-summer.
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2. Matthiola incana R. Br. STOCK. Biennial or perennial, 2-6 elm. tall, stiff, somewhat
woody at base; leaves narrowly oblong to oblanceolate, 6-14 cm. long, obtuse, entire; 
Bowers in terminal racemes, single or double-flowered; petals 2-3 cm. long, purple, pink 
or white; siliques 3-7 cm, long, erect, thick, terminated by the 2-lobed stigma, without 
conspicuous horns. Rarely escaped from cult., spring-summer. 

18. CONRINGIA ADANs.

Seven species in the Mediterranean region and Europe to central Asia. 
I. Conringia orientalis (L.) Dum. TREACLE MUSTARD, HARE's EAR. Glaucous annual;

stems erect, simple or branched above, leafy, 2-6 elm. tall; basal rosette of leaves wanting; 
cauline leaves oval to elliptical, entire or nearly so, cordate-clasping, 3-9 cm. long, 2-3.5 
cm. broad; sepals saccate, erect; petals erect, yellowish, narrow, not differentiated into
blade and claw; pedicels stout, widely spreading to divaricately ascending, scarcely
expanded below receptacle; siliques linear, quadrangular in cross section, erect to slightly
divergent, 8-11 cm. long; styles 1-2 mm. long; seeds oblong, wingless, plump, in 1 row
in each loculus, 1.8-2.2 mm. long; cotyledons incumbent. Grainfields, cult. land, roadsides
and open disturbed areas, Mar.-May; widely distributed as an introd. weed, nat. to cen.
and e. Eur.

19. DIPLOTAXIS DC.

About 25 species in the Mediterranean region and Europe. 
1. Diplotaxis muralis (L.) DC. STINKING WALL ROCKET, SAND ROCKET, Annual or

biennial herbs; stems usually several from the base, 2-4 dm. tall, branched, sparsely hispid 
below to glabrous; leaves mostly basal, sinuate, dentate to pinnatifid or lyrately lobed, 
rarely spatulate and nearly entire; cauline leaves few or none, cuneate at base when 
present; Bowers few in elongated racemes; petals 5-7 mm. long, sulphur-yellow to 
lavender; pedicels slender, divaricately ascending, 1.5-2 cm. long; siliques remote, erect 
to slightly spreading, terete to slightly flattened, with prominent median vein, sessile, 2-3.5 
cm. long; styles 1-2 mm. long; seeds oblong, about 1 mm. long, in 2 rows in each loculus;
cotyledons conduplicate. Fields, roadsides and abandoned land, June-Aug.; widely
scattered weed in U.S. and Can.; naturalized from Eur.

20. ERUCASTRUM PRESL

About 15 to 18 species in the Mediterranean region and central Europe. 
1. Erucastrum gallicum (Willd.) Schulz. ROCICET WEED, DOG 'MUSTARD. Erect branch

ing annual or biennial herb; stems pubescent with stiff retrorse simple trichomes, 2-8 elm. 
tall; leaves rough, oblong to obovate in outline, pinnatifid to nearly bipinnatifid, with 
deep rounded sinuses, reduced in size upwards; flowers in racemes; bracts of lower 
flowers pinnatifld; petals pale-yellow, 7-8 mm. long; siliques 4-angled, 2-4 cm. long, 1-2 
mm. wide, ascending, slender, elongate, tapering to a conic beak, the valves keeled, more
or less torulose; style about 4 mm. long; seeds oval-oblong, reddish-orange, about 1 mm.
long, in 1 row. Weed of roadsides and open waste places, 1ocal in n. and n.e. Tex.,
Apr.-Sept.; widely distributed in U.S. and s. Can.; introd. from Eur.

21. BRASSICA L. MUSTARD 

Coarse annual to perennial herbs; leaves sessile or petioled, the lower mostly lyrate
pinnatifid; sepals ascending or spreading; petals yellow to cream, long-clawed; siliques 
linear, of ten torulose, with an indehiscent and one-seeded or seedless beak; seeds globose, 
dark or yellowish. 

About 25 species in Europe and Asia. Cultivars of cabbage, cauliflower, broccoli, 
brussels sprouts, etc. ( B. oleracea L.) sometimes escape from cultivation. Other species, 
namely B. nigra (L.) Koch (black mustard), B. hirta Moench (white mustard) and B.

Rapa L. (bird's rape) may occur as ruderals. 
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I. Upper cauline leaves auriculate, sagittate ............ 1. B. campestris.1. Upper cauline leaves cuneate at base or petioled (2)
2( 1). Plants g]abrous; sepals erect ..... .. . ........... 2. B. ;uncea. 2. 

Pi
a

�� �.i:s.�t�-���- ��:�a-�i��-�������� ·a·t·l���� ����'�'. ����l�_sk:b:��ng at anthesis
I. Brassica campestris L. Bran RAPE, TURNIP RAPE. Annual or biennial; stems erect,3-10 dm. tall, glabrous and glaucous or very slightly pubescent below; basal leaves lyrate-pinnatifid; upper leaves lanceolate to oblong, entire to shallowly dentate, auriculateand clasping the stem; petals yellow, 6-10 mm. long; pedicels divaricately ascending, 1-3cm. long; siliques 4-7 cm. long, about 3 mm. thick, the beak 1-2 cm. long; seeds spheroidalor slightly compressed laterally, reddish-gray, 1.5-2 mm. in diameter; cotyledons conduplicate. Fields, waste land and roadsides, sporadic, Apr.-June; widely scattered inN.A.; introd. from Euras.2. Brassica juncea ( L.) Coss. INDIA :MUSTARD, LEAF MUSTARD. Annual, 3-12 din. tall,glabrate and somewhat glaucous, branched above; lower leaves 1-1.5 din. long, lyratepinnatiBd, long-petioled, with a large terminal lobe; upper leaves reduced, lanceolate 

to linear, mostly entire; petals yellow, 8-12 mm. long; siliques erect, 3-6 cm. long, the beak 4-8 mm. long; seeds spheroidal, brownish-red; cotyledons conduplicate. Weed of old fields, roadsides and waste places, Apr.-June; sporadic but common, temp. N.A.; naturalized from Euras. 3. Brassica kaber (DC.) Wheeler. CHARLOCK. Annual, 3-8 dm. tall, usually with a fleshy taproot; stems branched above, more or less hirsute; basal leaves lyrate-pinnati6d, with a rounded toothed terminal lobe; middle and upper leaves oblong to lanceolate, eutire to dentate, sessile or nearly so; petals yellow, 6-8 mm. long; siliques 3-4 cm. long, cylindrical, the 1- or 2-seeded beak 1-1.5 cm. long; seeds spheroidal, red or black; cotyledons conduplicate. Common weed of cult. and waste land, Mar.-May; widely distributed in N. A.; naturalized from Euras. 
22. ERUCA MILL.

Six species in Mediterranean Europe and northeast Africa. 
1. Eruca sativa Mill. RocKET SALAD, GARDEN ROCKET. Annual herb, 3-6 din. high;

stems erect, branching, hirsute below with simple spreading or retrorse trichomes, often glabrous above; lower leaves pinnatifid or lobed, the upper merely clentate; flowers in racemes; sepals erect; petals 1.5-2 cm. long, white to yellowish with brown or violet veins; pedicels stout, erect, 3- 5 mm. long; siliques 1 5-2 5 mm. long, erect and appressed 
to the stem, thick, linear to linear-oblong, turgid, with a long sword-shaped beak; seeds in 2 rows, nearly globose, wingless. Weed of roadsides and waste places, mostly w. Tex., flowers any month; abundant in Mex., introd. from the Medit. region of Eur. 

23. RAPHANUS L.

Eight species from Europe, Mediterranean area and Asia. 
I. Raphanus sativus L. RADISH, RABANO. Erect annual or biennial, much-branchedabove, 3-6 dm. tall, from a fleshy taproot; leaves pinnati6d, the basal long-petioled, glabrous to hirsute; flowers in racemes; sepals erect, the lateral slightly saccate; petals white to purplish, not with dark veins, 1 5-20 mm. long, obcordate, long-clawed; body of indehiscent silique 2-4 cm. long, the beak 1-2 cm. long; style long, slender. Old fields, waste places and roadsides, spring-summer; probably both escaped from cult. and introd. from Eur. in weed fonn. 

24. CAKILE MILL. SEA ROCKET 

Annual herbs, fleshy, glabrous, caulescent, chiefly maritime; leaves alternate, entire or pinnatifid; flowers racemose, perfect; sepals erect, gibbous at the base; corolla cream to 
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white or light-lavender; ovary sessile, the style ,vanting and the stigma entire; fruit 
indehiscent, 2-jointed, the joints !-chambered with each usually !-seeded; seeds wingless; 
cotyledons accumbent, oblique or incumbent. 

About 15 species bordering oceans and large lakes in temperate North America, 
Eurasia and Australia. 

1. Upper joint of pod less than 1 cm. long, delicately 4-ridged; pedicels more slender
than rachis; infructescence not geniculate ......... 1. C. fusiformis. 

1. Upper joint of the pod over 1 cm. long or more, coarsely 8-ridged; pedicels nearly
same diameter as rachis; infructescence geniculate .. 2. C. geniculata. 

1. Cakile fusiformis Greene. Stems erect or spreading, 3-7 dm. long, fleshy; leaves 5-15
cm. long, ovate in outline, laciniate-pinnatifid, obtuse, the segments linear; racemes greatly
elongating, reaching 2-4 dm. long, rachis not geniculate; pedicels more slender than
rachis, 3-5 mm. long; fruit slender, 15-25 mm. long, the lower joint turbinate, netlrly
terete, usually I-seeded, the upper joint subulate or lance-linear ( longer than the lower).
Sandy areas near the ocean, mainland and off-shore islands, flowers any month; Fla. to
Tex.

2. Cakile geniculata (Robins.) Millsp. Stout glabrous herbs; stem branching and more
or less spreading, 1-4 dm. long; leaves 3-7 cm. long, oblanceolate to linear-oblanceolate, 
entire or with a few coarse rounded teeth; raceme 1-2 dm. long, strongly geniculate at 
maturity; pedicels very stout, 3-5 mm. long, spreading or ascending; fruit nearly terete, 
2-3 cm. long, the lower joint with a prominent border at the summit, tl1e upper joint
lanceolate or oblong-lanceolate and usually curved, usually I-seeded but occasionally
2-seeded ( twice as long as the lower joint). Beaches and sandy places near ocean, main
land and offshore islands, flowers any month; n.w. Fla. to Tex.

25. SELENIA Nurr.

Low glabrous annuals with pinnately dissected leaves, caulescent or acaulescent; 
flowers odoriferous, in loose leafy-bracted racemes or on peduncles arising from the 
axils of a rosette of leaves; sepals spreading or erect, thickened with a low crest to 
markedly appendaged on exterior surface just below apex; petals obovate to spatulate, 
yellow; siliques subsessile to stipitate, flattened parallel to septum to inflated, broadly 
oblong to depressed globose; seeds biseriate in the silique, flattened, strongly margined 
or winged; cotyledons accumbent. 

Five species, all from southwestern United States and adjacent Mexico. 

1. Silique valves with vesicles present; siliques sessile; sepals persistent to fruit maturity
••••••••••.•.•....•.••.••..•..••...........•. 1. S. grandis. 

I. Silique valves glabrous; siliques with at least a short stipe; sepals shed shortly after
anthesis (persisting somewhat in S. dissecta) (2) 

2 ( 1). Leaves pinnate, mostly cauline and reduced; inflorescences terminal on well-
developed stems .............................. 4. S. aurea. 

2. Leaves bipinnate, mostly basal and well-developed; at least the earliest flowers borne
on peduncles originating among basal leaves ( 3) 

3(2). Siliques margined, tapered above and below, flattened parallel to septum; pedicels 
over 3 cm. long ............................... 2. S. dissecta. 

3. Siliques not margined, rounded above and below, inflated and depressed subglobose;
pedicels less than 3 cm. long ................... 3. S. ]onesii. 

1. Selenia grandis Martin. Winter annual, branched near base with the lateral decum
bent branches equaling or exceeding the central erect stem; main stem or branches to 6 
dm. long; leaves bipinnate, petiolate, glabrous or witl1 vesicular trichomes along midvein 
or petiolule, to 2 dm. long; inflorescences very leafy with each pedicel subtended by a 
leaflike bract; sepals with a prominent hornlike appendage, persisting while fruits mature; 
petals yellowish, broadly obovate, notched at apex, barely exceeding the sepals; peclicels 
slender to stout, widely spreading, to 2 dm. long; mature siliques thick and fleshy, broadly 
oblong, sessile, to 15 mm. long and 1 cm. wide, valve exterior covered with, vesicular 
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bichomes; seed somewhat flattened, margined. Heavy soils and open flood-plain areas, 
from Dimmit and La Salle cos. southw. in the lower Rio Grande Valley, Feb.-Mar.; 
endemic. 

2. Selenia dissecta T. & G. Mostly acaulescent, occasionally developing flowering
stems, winter annual, often with a well-developed root; leaves bipinnate with acute 
lobes, glaucous, petiolate, to 1 elm. long; flowers mostly pedunculate as if on stems, then 
in an indefinite raceme; sepals widely spreading at anthesis, with a definite hornlike 
appendage; petals yellow, obovate to spatulate, exceeding the sepals; peclicels erect to 
spreading, to 8 cm. long; siliques at first inflated, becoming thick and fleshy at maturity, 
flattened parallel to septum, stipitate, to 3 cm. long, 1 cm. wide; style flaring broadly at 
base, to 5 mm. long; seeds margined, flattened. Low places and playa lake-margins, Big 
Bend region e. to Ector Co., Feb.-June; also N.M. and n.e. Mex. 

3. Selenia Jonesii Cory. Winter annual, branching at crown; branches decumbent, to
3 dm. long; leaves bipinnate with small obtuse ultimate lobes, petiolate, to 1 dm. long; 
flowers both peclunculate and on stems in leafy-bracted racemes; sepals tawny, oblong, 
with a short pouchlike appendage to merely a thickened area below sepal apex; petals 
yellow, spatulatc; pedicels widely spreading. to 3 cm. long; siliques inflated, subglobose, 
short-stipitate, rounded above and below, to 12 mm. in diameter; styles 2-3 mm. long; 
seeds widely winged; cotyledons accumbent. Moist swales and buffalo wallows on high 
prairies and plateaus of w.-cen. Tex., Mar.-Apr.; endemic. 

4. Selenia aurea Nutt. Glabrous annual; stems erect or nearly so, single or several
arising from the base, to 2 dm. tall; leaves pinnate, mostly cauline, petiolate, to 6 cm. 
long, the lobes entire or clentate; inflorescences terminal, congested; sepals without 
appendages; petals yellow, spatulate; pedicels divaricately ascending, slender, to 25 mm. 
long; siliques broadly oblong, stipitate, acute above and below, flattened parallel to 
septum, nonfleshy, to 25 mm. long, 5-10 mm. wide; styles flaring at base, 6-10 mm. long; 
seeds widely margined. Open glades and barrens, probably n.e. Tex., Apr.-May; Kan. 
and Mo. to extreme s.e. Olcla. 

26. LEA VENWORTIDA ToRR.

Seven species in central and southern United States. 
1. Leavenworthia aurea Torr. Winter annual; leaves rosette-forming. the early ones

with only an orbicular entire and remote terminal blade portion, later leaves with few to 
several lateral lobes; early and mid-season flowers on scapes 3-9 cm. long, later flowers 
usually borne in a raceme on lateral decumbent branches; sepals 4-5 mm. long; petals 
narrowly lingulate, lemon-yellow to orange-yellow, shallowly emarginate, 7-10 mm. long; 
siliques strongly flattened parallel to septum, thickish, erect, 1.5-3 cm. long, 4-5.5 mm. 
wide; styles 2-3.5 mm. long; gynophore nearly 1 mm. long; seeds nearly orbicular, 3.5-

4.5 mm. in diameter, strongly flattened, narrowlr winged; radicle of embryo straight.
Limestone cedar glades and fossil outcrops, loca near San Augustine, Mar.- May; also 
s.e. Olcla.

27. DRABA L. WHITLOW-GRASS 

Annual, biennial or perennial herbs; stems leafy or scapose, usually pubescent with 
simple or branched trichomes; leaves entire or clentate; racemes short to elongate; petals 
white or yellow; silicles eIHetic to linear, latiseptate, flat or sometimes twisted; seeds 
numerous, biseriate to irregularly seriate; cotyledons accumbent. 

About 250 species in temperate and cold parts of North America, South America, 
Europe and Asia. 

1. Perennial; petals 4-6 mm. long; silicles sometimes twisted .............•......• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I .. D. Standleyl.

1. Annuals or winter annuals; petals less than 5 mm. long or absent; silicles not twisted
(2)
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2(1}. Plants pubescent with sessile branched trichomes; silicles 2-6 mm. long; cauline 
leaves lanceolate or narrowly ovate .............. . 2. D. brachycarpa. 

2. Plants hispid-hirsute with simple or branched stipitate trichomes; silicles 5-15 mm.
long; cauline leaves ovate or obovate ( 3) 

3(2). Leaves entire; infructescences glabrous (4) 
3. Leaves at least denticulate; infructescences not glabrous ( 5)

4(3). Silicles glabrous ......... ... ...... .....•.•.... 3. D. reptans var. reptans. 
4. Silicles hispid ..•............. . .... ............. 3. D. reptans var. micrantha. 

5 ( 3). Predominantly hirsute with spreading simple trichornes the entire length of the 
stem; stems foliose to the infructescences •....... .4. D. platycarpa. 

5. Predominantly hirsute with branched trichomes, simple trichomes (if present) re
stricted to the lower stems; stems foliose on tl1e lower half ( 6) 

6 ( 5). Pubescence a mixture of branched and simple trichomes ...... . ........... . 
. . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . 5. D. cuneifolia var. 

cuneif olia. 
6. Pubescence of branched trichomes only ............. 5. D. cuneifolia var. 

integrifolia. 

1. Draba Standleyi Macbr. & Pays. Perennial, tufted from a heavy root; stems few, to
2 dm. high, erect or decumbent, sparsely pubescent with trichomes usually simple or 
occasionally bifurcate; leaves mostly basal, to about 8 cm. long, narrowly oblanceolate 
and entire to coarsely tootl1ed, the margins sparsely ciliate with stiff simple trichomes, the 
blades tapering in a long slender petiole, the bases { at least) marcescent; cauline leaves 
few, broadly elliptic, sessile, entire or with 1 or 2 teeth per side, ciliate; racemes elongated; 
sepals 2-2.5 mm. long, ovate or broadly elliptic; petals 4-6 mm. long, spatulate or cuneate, 
yellow; silicles 8-12 mm. long, linear-elliptic, glabrous, flat or slightly twisted; styles to 2 
mm. long; seeds about 1 mm. long. D. chrtJsantha Wats. p.p., D. Gilgiana Woot. & Standl.,
non Muschler. Rock crevices in the Davis Mts., June-July; also N.M. and Ariz.

2. Draba brachycarpa T. & G. Annual or winter annual, pubescent with sessile branched
trichomes; stems to 2 dm. 'high, erect, single or several from tl1e base, usually branched 
above; basal leaves rosulate, to 15 mm. long, obovate to ovate, entire or remotely toothed, 
tapering into a short petiole; cauline leaves sessile ( sometimes slightly auriculate), lanceo
late or narrowly ovate, usually entire; infructescences dense; pedicels 2-3 mm. long, 
spreading at 45°-60 °; sepals 1-1.5 mm. long, ovate to linear, often with some purple 
pigmentation; petals white, 2-3 mm. long, the blade obovate and subemarginate or very 
short and linear or absent; silicles 2-6 mm. long, narrowly elliptic to oblanceolate, tapered 
and acute at both ends, glabrous; style very short or obsolete; seeds 0.5-1.5 mm. long, 
ellipsoid, biseriate. Roadsides and pastures in n.e. Tex., late winter to early spring; s.e. 
U.S. and n. to Ind., s. Ill., Kan. and Mo. 

3. Draba reptans (Lam.) Fem. var. reptans. Annual; stems to 2 dm. high, single or
branched from the base, pubescent below with stipitate stellate trichomes, glabrous above; 
basal leaves rosulate, obovate to suborbicular, usually entire, narrowed into a short broad 
petiole, hispid with simple trichomes; cauline leaves few, obovate, sessile, hispid as the 
basal leaves; infructescences dense and usually subumbellate, glabrous; sepals 1-2 mm. 
long, linear to oblong, often with purple pigmentation; petals white, 3- 4 mm. long, clawed, 
the blade obovate and subemarginate or much-reduced and linear or none; pedicels 3-8 
mm. long, usually ascending, sometimes spreading, glabrous; silicles 10-15 plm. long,
linear but slightly narrowed at the base, slightly curved, glabrous; style lacking; seeds 0.2-
0.5 mm. long, elliptic-oblong, biseriate. Arabis reptans Lam., Draba caroliniana Walt.
Occasional in sandy soil in n.w. and n.-cen. Tex., early spring; n.e. U.S. w. to Colo.; also
Wash. and Ore.

Var. micrantha (Nutt.) Fern. Differs from the typical variety in having the silicles 
hispid. In e., n.-cen. and n.w. Tex. (fide Cory & Parks), spring; in s.w. U.S., also in Ore., 
Ida. and Mont. 

4. Draha platycarpa T. & G. Annual, hirsute with spreading simple trichomes and
shorter bifurcate and stellate ones; stems usually single but sometimes several from the 
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base, to 3 elm. high, usually foliose nearly to the inflorescences; basal leaves rosulate, 
obovate-cuneate, toothed in the distal half, shortly petiolate or sessile; cauline leaves 
oblong-ovate, sessile ( sometimes nearly amplexicaul); infructescences elongated; sepals 
about 2 mm. long, elliptic to linear; petals white, 3-3.5 mm. long, shortly clawed and the 
blade obovate and emarginate or very much reduced or none; pedicels 2-7 mm. long, 
usually spreading, pubescent with simple trichomes; silicles 4- 8 mm. long, obovate to 
elliptic, rounded at the tip and narrowed toward the base, hirsute with short simple 
trichomes; seeds 0.7-0.8 mm. long, elliptic to oblong, biseriate to several-rowed. D. 
cuneifolia var. platycarpa (T. & G.) Wats. Sandy and gravelly soils in cen. Tex., also Jeff 
Davis Co., early spring; Ark., Ariz., Ida. and Wash. 

5. Draba cuneifolia T. & G. var. cuneifolia. Annual, hirsute with stipitate branched
or a mixture of branched and simple trichomes; stems to 3 dm. tall, erect, usually 
branched from the base; basal leaves to 5 cm. long, usually obovate-cuneate, entire or 
more or less dentate ( especially in the distal half), tapering into a short petiole or sessile; 
cauline leaves few, on the lower half of the stems, to about 35 mm. long, sessile ( sometimes 
more or less amplexicaul), more or less obovate, entire or remotely dentate; infructescences 
rather dense and often congested; sepals 1-2.5 mm. long, oblong-ovate to linear; petals 
white, usually 3.5-5 mm. long, spatulate and emarginate, less often 1-2 mm. long and 
linear or absent; pedicels 2- 7 mm. long, usually spreading; silicles 5-15 mm. long, elliptic 
to oblong, hispid with simple trichomes or glabrous; styles nearly obsolete; seeds about 
0. 7 mm. long, biseriate to several-rowed. Incl. var. Helleri ( Small) Schulz and var. leio
carpa Schulz ( applied to the form with glabrous silicles ), D. ammophila Heller. In sandy
and gravelly soils throughout Tex., except in the n. Panhandle and s. Rio Grande Plains,
early spring; also in s. and cen. U.S.; n. Mex.

Var. integrifolia Wats. Differs from the typical variety in that the pubescence (including 
that of the silicles, these however, sometimes glabrous) is of branched trichomes only; in 
addition, the styles are usually developed ( to 1 mm. long). Incl. var. sorwrae (Greene) 
Parish ( applied to those plants having pubescent silicles). In sandy soils and/ or moist 
places in s. Tex. ( Webb Co. to Starr Co.), early spring; also in s.w. Ut., w. Ariz., s. Calif. 
and n. Mex. 

28. CAPSELLA MEDIC.

About 5 species native to Eurasia. 
I. Capsella Bursa-Pastoris (L.) Medic. SHEPHERD'S PURSE, PANIQUESILL0. Stem 1-5 dm.

tall, branching, pubescent below, glabrous above; basal leaves in a rosette, usually lyrate
pinnatifid; stem leaves auricled, dentate to entire; Bowers in long racemes; petals white, 
1.5-2 mm. long; pedicels slender, spreading at right angles or nearly so, 8-15 mm. long; 
siliques obcordate-triangular, 5- 8 mm. long, strongly Battened contrary to the partition; 
styles less than 0.5 mm. long; seeds numerous, oblong, orange-yellow, wingless, about 1 
mm. long; cotyledons incumbent. Waste land and street margins in cities and towns,
roadsides and fields, Feb.-May; widespread weed occurring in most parts of the world;
introd.

29. LEPIDIUM L. PEPPERWORT. PEPPERGRASS 

Herbaceous annuals, biennials or perennials, glabrous to hispid; leaves entire to finely 
divided, sometimes amplexicaul; flowers small; petals 2-3 mm. long or rudimentary, white, 
pale-yellow or greenish, or absent; stamens 2, 4 or 6; silicles orbicular, elliptic or obovate, 
much-compressed and angustiseptate, often winged distally, the wings forming an apical 
notch; seeds one per loculus; cotyledons usually incwnbent, rarely accumbent or oblique. 

About 125 species throughout the world.in temperate and warm regions. 
I. Perennial, woody at the base ( 2)
I. Annual or biennial, not woody at the base ( 3)
2( 1 ). Stems glabrous; inflorescences papillose .......... I. L. montanum var. 

angustifolium. 
2. Stems and inflorescences papillose .............. ... . 1. L. montanum var. 

alyssoides. 
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3 ( 1). Plants granular-puberulent with pmtular or clavate trichomes; pedicels less than 
3 mm. long .................................. 2. L. sordidum. 

3. Plants subglabrous to hispid or hirsute but not granular-puberulent ( 4)
4( 3). Plants densely hispid to hirsute (5)
4. Plants subglabrous, papillose or pubescent, not hispid or hirsute ( 8)
5 ( 4). Upper cauline leaves laciniate to pinnatifid; sepals usually persistent ......... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. L. oblongum. 
5. Upper cauline leaves only dentate to entire; sepals soon deciduous ( 6)

6( 5 ). Pedice]s terete or slightly flattened; silicles 2.5-3.5 mm. long, sparsely pubescent
with the trichomes appressed ................... 4. L. artStrinum. 

6. Pedicels markedly flattened; silicles 3-4.5 mm. long, the trichomes not appressed or
subglabrous except for marginal hairs ( 7) 

7 ( 6). Fruit densely hispid, usually broadly elliptic or obovate .................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. L. lasiocarpum var. 

Wrightii. 
7. Fruit nearly glabrou5, usually orbicular ............. 5. L. lasiocarpum var. 

rotundum. 

8(4). Upper cauline leaves laciniate to pinnatifid; sepals usually persistent . ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. L. oblongt11n. 

8. Upper cauline leaves dentate to entire; sepals soon deciduous ( 9)
9(8). Basal leaves usually bipinnatifid; petals none; plants fetid .................. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. L. ruderale.

9. Basal leaves pinnatifid to serrate; rudimentary petals at least present; plants not fetid
(10) 

10( 9). Silicles usually obovate, rarely suborbicular; pedicels shorter or about as long 
as the fruit: petals usually rudimentary or none .... 7. L. densi/lorum. 

10. Silicles usually orbicular or elliptic; pedicels usually slightly longer than the fruit;
petals usuaily at least twice as long as the sepals ( 11) 

11(10). Cotyledons accumbent; inflorescences at least sparsely pu�es�e�t ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. L. vzrgintcum var. 

virginicum. 
11. Cotyledons oblique to incumbent; inflorescences usually glabr�us_ ............... .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. L. vzrg1111c11m. var. 
medium. 

I. Lepidium montanum Nutt. var. angustifolium C. L. Hitchc. Biennial or perennial,
woody at the base, glabrous ( except on the flowering axes and pedicels); stems one 
to several, erect or sometimes decumbent, simple or much-branched, to 7 dm. high; 
basal leaves petiolate, to 1 5  cm. long, divided to bipinnatifid; cauline leaves exceptionally 
to 1 5  cm. long, usually less than 10 cm., 1-5 mm. wide, sessile, more or less linear and 
usually entire, rarely pinnately divided; sepals broadly elliptic, the outer ones slightly 
saccate, glabrous or slightly papillose; petals with blades more or less orbicular to broadly 
obovate, tapering to a narrow claw, white or cream; infructescences usually rather loose; 
pedicels to 1 cm. long, horizontally spreading, straight or slightly curved; silicles 2.5-5 
mm. long, 2- 3 mm. broad, sessile, elliptic to ovate, glabrous, narrowly winged distally,
the notch shallow; style to 0.7 mm. long; seeds 1.5 -2.5 mm. long, 0.9-1.3 mm. wide,
elliptic to narrowly ovate, sometimes winged at the chalazal end; cotyledons incumbent.
On sandy, saline or calcareous soils in s.w. Tex., Mar.-Aug.; also in s.e. N.M.

Var. alyssoides (Gray) M. E. Jones. Differs from var. angustifolium in that the entire 
plant is papillose. On sandy, saline or calcareous soils in s.w. and extreme n.w. Tex., 
Mar.-June; also in N.M., Colo. and e. Ariz. 

2. Lepidium sordidum Gray. Annual or biennial, granular with conspicuous white
pustular or shortly clavate trichomes; stems decumbent to erect, sometimes somewhat 
Battened, branched from near the base, to 2 dm. tall; basal leaves to about 8 cm. long, 
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petiolate, bipinnatifid to pinnatifid, the segments often toothed; cauline leaves to 3 cm. 
long, pinnatifid with the segments often toothed, the, uppermost linear-lanceolate and 
entire or remotely toothed; sepals ovate with rather conspicuous white margins; petals 
rudimentary, linear and much shorter than the sepals; infructescences very dense and 
elongated; pedicels to 3 mm. long, suberect to spreading, straight or slightly curved, 
flattened on the adaxial side and sometimes narrowly winged; silicles 1.5-3 mm. long, 
1-2.5 mm. wide, elliptic or sometimes ovate, flattened, glabrous, narrowly winged at the
apex, the wings forming a shallow notch, the style about as long as the notch; seeds 0.8-
1.2 mm. long, ovoid but slightly flattened; cotyledons incumbent. In dry grassy places in
Trans-Pecos Tex., May-July; also n. Mex.

3. Lepiclium oblongum Small. Annual or biennial, pubescent with weak spreading
trichomes or hispid; stems prostrate to ascending, usually much-branched from near the 
base, to about 2 dtn. long; basal leaves to 5 cm. long, bipinnatifid to pinnatifid, the seg
ments usually dentate, often pubescent only on the vein; sepals ovate to deltate, often 
magenta with white margins, often persistent until the fruit is nearly fully developed; 
petals very much reduced and linear, or absent; stamens 2; infructescences dense and 
elongated; pedicels to 5 mm. long, ascending to spreading or recurved, straight or slightly 
curved, terete or slightly flattened and narrowly winged, usually pubescent on the adaxial 
side; silicles 2.5-3.5 mm. long, 2-3 mm. wide, usually elliptic to obovate or nearly 
orbicular, compressed, glabrous or minutely ciliate on the margins, narrowly winged at 
the distal end, the wings forming a small V-shaped notch; style obsolete or nearly so; 
seeds about 1.5 mm. long, 0.7-0.8 mm. wide, narrowly ovate and compressed; cotyledons 
incumbent. Roadsides and disturbed soils in n.w., n.-cen. and Trans-Pecos Tex., Feb.
Apr.; also in Ark., Kan., Okla., Ariz., Calif., Mex. and Guat. 

4. Lepidium austrinum Small. Annual or biennial, the entire plant more or less hispid;
stems usually single but branched, erect, often sulcate, to 6 dm. long; basal leaves to 9 
cm. long, lyrate-pinnatipartite with the segments dentate to serrate, tapering to a slender
and often winged petiole; lower and middle cauline leaves to 6 cm. long, more or less
lanceolate, rarely entire, usually dentate to serrate or somewhat pinnatisect; upper cauline
leaves to about 2 cm. long, linear-lanceolate, remotely dentate to serrate; sepals narrowly
elliptic, with white margins; petals narrowly spatulate and about twice ;lS long as the
sepals or rudimentary and much shorter than the sepals, white; stamens 2; infructescenccs
densely fruited and elongated; pedicels to 5 mm. long, slender and terete or slightly
flattened, often glabrescent on the abaxial side, spreading to slightly recurved; silicles
2.5-3.5 mm. long, 2-2.8 mm. wide, elliptic to ovate, compressed, winged on the distal
half, the wings forming a shallow notch, sparsely pubescent with short appressed tri
chomes, often ciliate on the margins; seeds to about 1.6 mm. long and 1 mm. wide,
ovoid but compressed, usually with a narrow wing; cotyledons incumbent. L. lasiocarpum
var. tenufpes auct., non Wats. and var. orbiculare (Thell.) C. L. Hitchc. In sandy or
loamy soils in n.-cen. to s. Tex., also in the Trans-Pecos, Feb.-May; also n. Mex.

5. Lepidium lasiocarpum var. Wrightii (Gray) C. L. Hitchc. Annual or biennial,
densely hispid or hirsute with short acute trichomes; stems single to several, usually 
branched from the base, to about 3 dtn. long; basal leaves to 5 cm. long, petiolate, pin
nately lobed to pinnatifid, rarely only crenate; middle cauline leaves 1.5-3 cm. long, 
oblanceolate to obovate-oblong, rather coarsely toothed or nearly entire, the uppermost 
leaves linear-lanceolate and serrate to entire; sepals narrowly ovate, white-margined; 
petals rudimentary and somewhat linear, or absent; stamens 2; infructescences dense and 
elongated; pedicels to about 5 mm. long, conspicuously flattened, ascending to spreading, 
usually pubescent on the adaxial side; silicles 3-4.5 mm. long, 2-2.4 mm. wide, nearly 
orbicular or broadly elliptic to somewhat obovate, compressed, winged at the apex, the 
notch rather deep and narrow, hispid with spreading trichomes, the style very short; 
seeds 1.5-2 mm. long, 1-1.2 mm. wide, ovoid and compressed, narrowly winged; coty
ledons incumbent. In sandy and/or disturbed soils in s.w. Tex., especially in the Trans
Pecos, to Rio Grande Plains, Feb.-May; also in s. and cen. N.M., s.e. Ariz. and n. Mex. 

Var. rotundum C. L. Hitchc. Differs from var. Wrightii in that the silicles are usually 
nearly orbicular and are nearly glabrous except for trichomes on the margins. Sandy soils 
in the s. Rio Grande Plains, early spring; endemic? 
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6. Lepidium ruderale L. Fetid annual or biennial, glabrous or pubescent with very
short simple trichomes; stems usuaJly single, often branched especiaHy near the top, to 
3 dm. high; basal leaves petiolate, to 7 cm. long, usually bipinnatifid, rarely only pin
natifid; lower cau)ine leaves similar but less finely divided; upper cauline leaves to about 
2 cm. long and 2 mm. wide, linear to narrowly spatulate, usually entire, rarely lobed 
or dentate near the base, the margins generally ciliate; sepals narrowly ovate-lanceolate; 
petals none; stamens 2; infructescences loose and elongated; pedicels to about 1 cm. 
long, spreading at about 45° to nearly horizontal; silicles 2-3.5 mm. long, 1-2.5 mm. 
wide, ovate to broadly elliptic, much-Battened, narrowly winged at the apex, the wings 
forming a broad shallow notch, the style very short and the stigma nearly sessile; seeds 
1.2-1.8 mm. long, elliptic to narrowly ovate, compressed; cotyledons incumbent. Waste 
places and roadsides, disturbed soils in e. and s. Tex., Mar.-July; also in cen. and e. U.S., 
e. Can.; introd. from Eur.

1. Lepidium densiBorum Schrad. Annual or sometimes biennial, usually pubescent
with short spreading trichomes, less often merely papillose or nearly glabrous; stem 
usually single from the base, somewhat erect, terete, usually branched above, to 5 dm. 
high; basal leaves to about 6 (-10) cm. long, petiolate, oblong to elliptic or lanceolate, 
deeply serrate-incised, rarely somewhat pinnatifid and then the segments often toothed; 
middle cauline leaves 2-3 cm. long, shortly petio1ate and sometimes nearly amplexicaul, 
oblong-JanceoJate to lanceolatP., serrate; upper cauline leaves 1-2 cm. long, sessile, linear
lanceo)ate, usuaUy remotely toothed, rarely nearly entire; sepals ovate, white-margined; 
petals rudimentary and more or less filiform, or none; stamens 2, rarely 4; infructescences 
dense, elon�ated; pedicels to 5 mm. long, spreading to suberect, terete or slightly 
Battened; silic1es 2.5-3.5 mm. long, 2-3.3 mm. wide, obovate or rarely suborbicular, 
compressed, glabrous or minutely pubescent, narrowly winged on the distal third, the 
wings forming a narrow notch; seeds 1-1.3 mm. long, ovoid but compressed; cotyledons 
incumbent. L. apetalum Aschers., non Willd. In sandy and/or disturbed soils in e., cen. 
and n.w. Tex., Feb.-June; also in the cen. and e. U.S., occasionally in the Rocky Mts., 
Pac. States and Can. 

8. Lepidium virginicum L. var. virginicum. LENTEJILLA. Annual or biennial, usually
pubescent, rarely nearly glabrous; stem usually single from the base but often much
brnnched, somewhat erect, to 7 dm. high; basal leaves to about 15 cm. Jong, lyrate
pinnati6d, the segments often toothed; lower cauline leaves much as the basal but less 
divided; middle cauline leaves to 4 cm. long, shortly petiolate, oblong-lanceolate to 
lanceolate, usually serrate, rarely more deeply incised; uppermost cauline leaves to 2 
cm. long, linear to linear-lanceolate, usually entire or nearly so; sepals white-margined,
elliptic, usually caducous; petals usually obovate-spatulate and 2 to 3 times times longer
than the sepals, rarely somewhat linear and shorter than the sepals; stamens usually 2,
rarely 4 or 6; infructescences dense and elongated; pedicels to 1 cm. long, slender and
terete, spreading and often nearly horizontal; silicles 2.5-4.2 mm. long, 2.5-3 mm. wide,
usually nearly orbicular, less often broadly elliptic or obovate, compressed, narrowJy
winged on the distal half, the wings forming a broad shallow notch, glabrous, the style
very short; seeds to about 2 mm. Jong and 1 mm. wide, obovoicl but much-compressed,
narrowly winged; cotyledons accumbent. In sandy and/or disturbed soils in s., s.e. and
cen. Tex., Feb.-July; throughout the U.S. except in the far w.

Var. medium (Greene) C. L. Hitchc. Differs from var. virginlcum in that the infruc
tescences are usually glabrous with the pedicels sometimes slightly Battened and the 
cotyledons are oblique to incumbent. L. intermedium Gray, non Rich., L. medium 
Greene. In disturbed soils and waste places throughout Tex., Feb.-July; also in Okla., 
Ariz., Colo. and the n.w. U.S. 

30. CARDARIA DEsv.

Two species known, the other, adventitious from Asia, in western and northern United 
States. 

1. Cardaria Draba ( L.) Desv. WHITE-TOP, HOARY CRESS. Perennial; stems arising from
an underground rhizome, usually at least sparsely pubescent, erect, leafy, to about 5 dm. 
high; basal and lower cauline leaves petiolate, sinuate or lyrate (but usually lost by the 
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time of flowering); middle and upper cauline leaves sessile, elliptic to lanceolate, usually 
sinuate -toothed, somewhat amplexicaul and cordate or sagittate at the base; infruc
tescences branched, the racemes corymbose; sepals elliptic; petals about twice as long 
as the sepals, clawed, white; pedicels to 1 cm. long, spreading; silicles 3.5-4.5 mm. long, 
the same in width, obcordate to ovate, often unequally inflated by the development of 
only one seed, indehiscent, often slightly emarginate; style to 1.5 mm. long, slender; 
seeds ovate to elliptic, much-compressed, not winged. In disturbed and agricultural 
ground, s.w. and w. Tex., Feb.-Aug.; introd. from Eur. and widely spread as a weed in 
U.S. and Can. 

31. THLASPI L.

Annual or perennial herbs, glabrous and frequently glaucous; stems one to several 
from base, simple or branched above; leaves dimorphic, the basal petiolate, the cauline 
sessile and usually auriculate; inflorescence congested, elongating in fruit; siliques orbicu
lar to obovate or broadly oblong, flattened contrary to septum, the valves winged or at 
least margined; seeds wingless. 

About 60 species, mostly in Eurasia. A few species in temperate western North America 
and in South America. 

1. Siliques nearly orbicular, widely winged and deeply notched at apex; styles obsolete;
annual ...................................... 1. T. arvense.

1. Siliques obovate, margined but scarcely winged, scarcely notched at apex; styles
prominent; perennial ........................... 2. T. Fendl.eri.

I. Thlaspi arvense L. F ANWEED, FRENCHWEED, PENNYCRESS, Annual weed; stems erect,
branched above, 3-5 dm. tall; basal leaves petioled, oblanceolate, early -deciduous; cauline 
leaves sessile, oblong to lanceolate, tl1e upper dentate, auriculate and clasping the stem; 
petals white, 2-4 mm. long; pedicels slender, divaricately ascending, 1-1.5 cm. long; 
silique deeply notched at apex, 8-1 5 mm. across; styles obsolete; seeds ovoid, compressed, 
2-2.3 mm. long, with concenbic ridges; cotyledons accumbent. lntrod. weed, nat. to
Euras., Apr.-June; most abundant in n.-cen. and w. U.S. and s.-cen. Can.

2. Thlaspi Fendleri Gray. Perennial cespitose herbs, glabrous and glaucous; stems
unbranched above the base, 1 -3 dm. tall; basal leaves with slender petioles, 2-4 cm. long, 
the blade 5-15 mm. long; cauline leaves sessile, auriculate and clasping; inflorescence 
very dense, only slightly elongated in fruit; petals spatulate, white to light -lavender, 5-8 
mm. long; pedicels horizontal to slightly descending, 5-8 mm. long; siliques obovate to
nearly elliptical, apex obtuse to truncate, 5-7 mm. long; styles 1.5-3 mm. long; seeds
wingless, plump, 1 to 3 in each loculus. Mts. of the Trans -Pecos, Apr.-May; N.M. to
,1vyo., Ariz. and Mex.

32. SYNTHLIPSIS GRAY KEELPOD 

Three species in  western Texas and northeastern Mexico; a single species reaches Texas. 
1. Synthlipsis Greggii Gray. Annual or biennial; stems numerous from a slender or

thickened caudex, densely pubescent, weak, often decumbent or sprawling, 2-7 chn. long; 
leaves petiolate, densely pubescent with multiple-branched h·ichomes, deeply dentate 
to nearly entire, 2-14 cm. long; sepals narrowly oblong, nonsaccate, densely pubescent, 
5-8 mm. long; petals white to lavender, broadly obovate, 9-12 mm. long; infructescence

much-elongated, 1 -4 chn. long; pedicels widely spreading to slightly descending, 5-15
mm. long, densely pubescent; siliques strongly flattened contrary to septum, margined,
elliptical to broadly oblong, densely pubescent, 8-1 5 mm. long, 5-8 mm. wide; styles
slender, glabrous, 2-5 mm. Jong; seeds slightly longer than broad, plump, 1.5-2 mm.
long; cotyledons accumbent. Sandy to gravelly soils or limestone rubble in open areas or
among desert shrubs, Rio Grande Plains and Trans -Pecos, Jan.-Nov.; also n.e. Mex.
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33. MANCOA WEDD.

Eight species in southern North America and temperate South America. 

1. Mancoa pubens (Gray) Roll. Annual or biennial, canescently pubescent throughout
with intricately branched trichomes; stems erect, usually branched above, 3-9 dm. tall; 
basal leaves shortly petioled to sessile, pinnatifid to more deeply lobed, 3-6 cm. long; 
cauline leaves sessile, overlapping, oblong to oblanceolate, dentate to somewhat lobed, 1-6 
cm. long; inflorescence racemose; sepals ovate to broadly oblong, densely pubescent,
nonsaccate, erect at anthesis; petals white, narrowly spatulate, 2.5-3.5 mm. long; in
fructescence greatly elongated, 1-4 dm. long; pedicels spreading at right angles to slightly
ascending, rigid, 6-1 5 mm. long; siliques densely pubescent, oblong to oval, not com
pressed or only slightly flattened parallel to septum, 5-8 mm. long, 3-4 mm. wide; styles
slender, less than I mm. long; stigmas minute; seeds oblong, plump, wingless, less than
I mm. long. Grassy banks and plains, often near springs or creeks, Trans-Pecos, Apr.-June;
also n.e. Mex.

34. LESQUERELLA WATS. BLADDER-POD 

Herbaceous annuals, biennials or perennials, more or less densely pubescent, the 
trichomes usually branched or stellate; basal leaves oblanceolate to suborbicular, pinnati6d 
to entire; cauline leaves more or less oblanceolate and shortly petiolate or sessile, in a 
few species auriculate; petals yellow or white; infructescences usually elongated but in 
a few species dense and subumbellate; siliques usually globose to obovoid ( in a few 
species flattened), sessile or stipitate, glabrous or stellate-pubescent; style usually long 
and slender; seeds biseriate, usually somewhat flattened; cotyledons accumbent. 

Eighteen species in Texas; about 7 5  species, for the most part in North America, several 
in temperate South America. 

1. Stem leaves definitely auriculate; fruit glabrous ( 2) 
1. Stem leaves not auriculate or only obscurely so ( 3) 

2 ( I). Lower stems pubescent with appressed branched trichomes ...............•. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. L. grandiflora. 

2. Lower stems pubescent with spreading simple trichomes ............ .......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. L. auriculata. 

3 ( 1). Plants annual ( doubtful cases should be keyed under both alternatives) ( 4) 
3. Plants biennial or perennial ( 15)

4(3). Siliques pubescent (5)
4. Siliques glabrous ( 6)

5 ( 4). Siliques with both large simple and smaII branched trichomes ............... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. L. lasiocarpa var. 

lasiocarpa. 
5. Siliques bearing small branched trichomes only . . . . . . 3. L. lasiocarpa var. 

Berlandieri. 
6( 4). Pedicels uniformly recurved and siliques therefore pendent ( 7) 
6. Pedicels various but not uniformly recurved ( 8)

7 ( 6). Petals yellow; siliques 3-4 mm. in diameter .. , . . . 4. L. recuroata.
7. Petals white; siliques 5-6 mm. in diameter .......... 5. L. pallida. 

8 ( 6) . Siliques sessile ( 9 ) 
8. Siliques at least shortly stipitate ( 11 )

9(8). Valves sparsely pubescent within ............... 7. L. sessilis. 
9. Valves glabrous on the inner surface ( 10)

10( 9). Cauline leaves lyrate to narrowly obovate; ovules 2 per locule; plants of northeast
Texas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. L. angustifolia. 

10. Cauline leaves elliptic to obovate; ovules 4 to 8 per locule; infructescences dense ..
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . 11. L. densiflora. 
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11 ( 8). Pedicels straight or simply curved (12) 
11. Pedicels sigmoid (14)
12 ( 11). Infructescences dense; rays of the trichomes arranged asymmetrically .•...... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11. L. de11Si-/lora. 
12. Infructescences usually loose; rays of the trichomes arranged symmetrically ( 13)
13 ( 12). Siliques globose or ellipsoid . . . . . . . . . . . . . . . . • . . 8. L. gracilis var. gracilis. 
13. Siliques obpyriform with a basal shoulder ........... 8. L. gracilis var. repanda. 

14( 11 ). Cauline leaves lyrate to narrowly elliptic; stipe usually less than 1 mm. long; 
plants of west Texas . . . . . . . . . . . . . . . . . . . • . . . . . . . 9. L. Gordonii. 

14. Cauline leaves broadly elliptic to obovate; stipe usually more than 1 mm. long; plants
of south Texas ................................ IO. L. Lindheimeri. 

15( 3). Siliques pubescent ...•..........•.•....•.....• 14. L. oalida. 
15. Siliques glabrous ( 16)
16 ( 15). Infructescences dense and crowded at apex of stems ( 17)
16. Infructescences elongated and loose { 20)

17 ( 16). Trichomes with rays fused into peltate scales .... 15. L. McvaugT1iana. 
17. Trichomes with rays free or only partly fused (18)

18( 17). Plant biennial; trichomes nearly all with rays asymmetrically arranged; siliques
to 5.5 mm. long; chiefly in south-central Texas ..•.. 11. L. densi-/lora. 

18. Plant perennial from a woody caudex; trichomes often with symmetrical rays; siliques
5.5 mm. long or more ( 19) 

19 ( 18). Caudex usually unbranched; basal leaves with blades usually elliptic to obovate; 
stems usually 2-5 dm. high; plants of east-central Texas ............••......• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . . . . . • . . . . . 12. L. Engelmannii. 

19. Caudex usually branched; basal leaves with blades usually somewhat orbicular to
rhombic; stems usually 1-2 din. high; plants of northwest Texas ......•.••.•.•• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 13. L. ovalifolia. 

20( 16). Pedicels usually sigmoid; styles usually fragile and early-deciduous ...•..•..•. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18. L. argyraea. 

20. Pedicels recurved to ascending, not sigmoid; styles persistent ( 21)

21(20). Pedicels ascending; trichome rays fused for half or more their length .•....... 
. • . . • • • . . . • . . • . . . . . . . . . . . • . . • . . . . . . . . . . . . . • • . 17. L. Fendleri.

21. Pedicels ultimately recurved; rays free or fused only at the base ..........•.....• 
. . . . . . . . . . . , ........ , ............ , ........... 16. L. purpurea. 

1. Lesquerella grandiflora (Hook.) Wats. Annual or biennial ( ?), densely pubescent
with branched usually 5-rayed trichomes; stems several to numerous, erect to decumbent, 
2-7 din. long, the rays of the trichomes usually appressed; basal leaves 5-15 cm. long,
petiolate, oblanceolate, dentate to bipinnatµid, the rays of the trichomes often erect;
cauline leaves 1-4 cm. long, sessile, the upper ones auriculate, those lower usually without
auricles, oblong to Ianceolate, dentate; sepals oblong, not saccate; petals obovate to
orbicular, sometimes slightly emarginate, usually with a short claw, yellow; ovules 4 to
6 per locule; infructescences rather loose; pedicels 1-2 cm. long, ascending or divaricate,
sometimes slightly curved; siliques 4-6 mm. long and broad, sessile or on a short gyno
phore, globose to slightly longer than broad, terete, glabrous; seeds 2.5-3 mm. in di
ameter, orbicular, flattened and margined. In loose sandy soils in s. and cen. Tex., also
Borden Co., Mar.-Apr.; endemic.

2. Lesquerella auriculata (Engelm. & Gray) Wats. Annual, densely hirsute with long
simple trichomes and an understory of smaller branched ones; stems several to numerous, 
erect or decumbent, to 2 dm. long; basal leaves 2-5 cm. long, 8-15 mm. wide, shortly 
petiolate, dentate to lyrate, sometimes nearly entire; cauline leaves 1-4 cm. long, 3-10 
nun. broad, sessile and auriculate, oblong to sagittate, entire to dentate; sepals narrowly 
oblong, the outer pair slightly saccate; petals obovate, entire or slightly emarginate, 
yellow; ovules 6 to 8 per locule; infructescences often rather dense; pedicels 7 -15 mm. 



Cruclferae (Mustard Family) 701 

long, ascending to spreading at about 45°, densely hirsute; siliques 4-6 mm. long, 4-6 
mm. broad, nearly sessile, globose to slightly longer than broad, terete, glabrous; seeds
about 2 mm. in diameter, somewhat orbicular, flattened and margined. Prairies and
disturbed soils in e.-cen. Tex., Mar.-May; also in w.-cen. and n.e. Okla.

3. Lesquerella lasiocarpa (Gray) Wats. var. lasiocarpa. Annual, biennial or perennial,
hirsute with a mixture of branched and simple spreading trichomes; stems several, decum
bent to procumbent, to 5 dm. long; basal leaves 3-10 cm. long, 1-3 cm. broad, petiolate, 
oblanceolate, sinuate to incised; cauline leaves 1-4 cm. long, 0.5-2 cm. broad, sessile, 
obovate to elliptic or oblong, sinuate to incised, nonauriculate to barely so or with 
definite auricles present; sepals linear-oblong; petals broadly obovate with a somewhat 
orbicular blade and a short claw, pale-yellow but often purplish when dry; ovules 8 to 
14 per locule; infructescences lax; pedicels 15-25 mm. long, recurved; siliques 5-9 mm. 
long, 4-9 mm. broad, sessile, in outline orbicular to elliptic or cordate, strongly flattened 
contrary to septum to only slightly compressed; seeds about 1.5 mm. long, nearly orbicu
lar, flattened and margined. In sandy, gravelly and/or disturbed soils in the Rio Grande 
Plains, Jan.-Apr.; also n.e. Mex. 

Var. Bcrlandicri (Gray) Pays. As the typical variety but hirsute with branched tri
chomes only and more often bearing flattened rather tlrnn inflated siliques. In sandy to 
heavy and/or disturbed soils, s.e. Rio Grande Plains, Mar.-Apr.; also Tam. 

4. Lesquerella recurvata (Gray) Wats. Annual, rather sparsely pubescent with
granular-rough sessile or shortly stipitate stellate trichomes usually having forked rays; 
stems several, erect to decumbent and usually branched, 2-5 dm. long; basal leaves 3-5 
cm. long, usually dentate to pinnatifid, rarely entire and the blade elliptic to rhombic:
cauline leaves 1-3 cm. long, sessile or ( the lower ones especially) shortly petiolate,
obovate to elliptic or lanceolate, entire or finely dentate, often second; sepals elliptic, not
saccate; petals cuneate or somewhat obdeltate, tapering into a short broad claw, often
slightly emarginate, yellow; ovules 4 to 8 per locule; infructescences rather loose; pedicels
of the lowermost fruit 1-2 cm. long, recurved; siliques 3-4 mm. in diameter, sessile or on
a very short gynophore, more or less globose, glabrous, the style as long as or slightly
shorter than the fruit; seeds about 1.4-1.5 mm. X 1.5-1.7 mm., somewhat orbicular to
broadly ellipsoid ( slightly broader than long), flattened and usually margined. Usually
on calcareous soils, cen. Tex., Mar.-May; endemic.

5. Lesqucrella pallida (T. & G.) Wats. Apparently annual, pubescent with small
stellate trichomes, the rays simple or forked; stems slender and decumbent, much
branched, about 3 dm. long; basal leaves not known; cauline leaves to about 3 cm. long, 
rather coarsely toothed; sepals elliptic-oblong; petals white ( 'ft.de Torrey & Gray); ovules 
6 per locule; infructescences loose; pedicels recurved; siliques 5-6 mm. in diameter, on a 
short gynophore, somewhat globose, the style about as long or slightly shorter. San 
Augustine ( San Augustine Co.), Tex. ( only collection known.) 

6. Lesquerella angustifolia ( T. & G.) Wale;. Annual, densely to sparsely pubescent with
small several-rayed trichomes, the rays usually forked and often fused for part of their 
length; stems one to several, sometimes branched, to 4 elm. long; basal leaves to 7 cm. 
long, petiolate, entire or remotely dentate to pinnatifid; cauline leaves to 1 dm. long, 
sessile or ( the lower ones) shortly petiolate, narrowly obovate or lorate, entire to re
motely dentate; sepals somewhat ovate to elliptic, the outer ones usually slightly saccate; 
petals obovate or with an obovate to obdeltate blade tapering to a short broad claw, 
usually emarginate, yellow; ovules 2 per locule; infructescences ratlier lax to dense; 
pedicels 1-2 cm. long, usually spreading, sometimes nearly erect; siliques 4-5.5 mm. long, 
sessile or on a very short gynophore, somewhat globose, glabrous; style 2.5-3 mm. long; 
seeds 2.5-3 mm. X 3-3.5 mm., somewhat orbicular to broadly ellipsoid ( broader tlian 
long), much-flattened and margined. L. longifolia Cory. On limestone soils in extreme 
n.e. Tex., Apr.; also s.e. Okla.

7. Lcsquerclla sessilis (Wats.) Small. Annual, pubescent with sessile or very shortly
stipitate stellate trichomes, the rays unfused but often forked; stems one to several, erect, 
sometimes branched, to 6 dm. high; basal lea\'.es to 8 cm. long, petiolate but sometimes 
very shortly so, entire to lyrate, sometimes mucronulate, sparsely to densely pubescent; 
cauline lea.ves to 5 cm. long, sessile, linear to narrowly elliptic, acute, entire to repand 
or remotely dentate; sepals elliptic, the outer ones acute, the inner somewhat thickened 
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distally and slightly cucullate; petals with blades somewhat orbicular to broadly obovate 
or slightly broader than long, tapering to a short broad claw; ovules 4 to 6 per locule; 
infructescences usually loose; pedicels of the lowermost siliques 1-2 cm. long, usually 
spreading, sometimes horizontal to recurved or loosely sigmoid; siliques 3-5.5 mm. long, 
sessile, more or less globose or less commonly obovoid, the valves often papillose without 
but within sparsely pubescent with stipitate irregularly-rayed trichomes; styles 1.8-3.3 
mm. long; mature seeds not seen. L. gracilis var. sessilis Wats. In s.-cen. Tex., Feb.-May;
endemic.

8. Lesquerella gracilis (Hook.) Wats. var. gracilis. Annual, sparsely pubescent with
stellate hichomes, the numerous rays free or somewhat fused; stems several, to 5 dm. 
long, erect or decumbent, usually branched; basal leaves petiolate, to 8 cm. long, the 
blade narrowly oblanceolate to obovate, entire to lyrate; cauline leaves usually sessile, 
1-5 cm. long, somewhat linear to oblanceolate, entire to dentate; sepals somewhat elliptic 
to oblong, the outer ones saccate; petals spatulate to cuneate or obovate, yellow; ovules 
8 to IO per locule; pedicels 1-2 cm. long, ascending to spreading, straight; siliques 3-5 
mm. in diameter, globose to ellipsoid, glabrous within and without, on a slender stipe
1-2 mm. long; styles slender, 2-4 mm. long; seeds flattened, not winged. In sandy and/or
disturbed soils and waste places in cen. and s.-cen. Tex., Mar.-May; also Okla., Miss.
and Ark.

Var. repanda (Nutt.) Pays. Differs from the typical variety in that the siliques are 
obpyriform, usually with a distinct basal shoulder. L. re,xznda (Nutt.) Wats., L. Nuttallii 
(T. & G.) Wats. In fields and on roadsides in n.e. Tex., Apr.-May; also s.e. Okla., Kan. 
and Ark. 

9. Lesquerella Gordonii (Gray) Wats. Annual, densely pubescent with sessile or
shortly stipitate stellate trichomes generally with 4 to 6 rays usually forked; stems few 
to many, to 4 dm. long, prostrate, decumbent or erect, usually branched; basal leaves 
petiolate, to 4 cm. long, the blade elliptic to obovate, often entire but may be dentate 
to pinnatisect; cauline leaves pf'tiolate ( the lower ones) or sessile, to 5 cm. long, lorate
falcate to narrowly elliptic, entire (usually) to repand or coarsely dentate; sepals some
what elliptic to oblong, the outer ones slightly saccate, the inner ones more or less cucul
late; petals cuneate or with an obdeltate to obovate blade tapering to a broad claw, 
sometimes expanded at the base, yellow; ovules 5 to 10 per locule; infructescences usually 
elongated; pedicels 1-1.5 cm. long, normally sigmoid but at times merely recurved or 
spreading; siliques 4-7 mm. long, or a short stipe (to 1 mm. long), somewhat globose to 
broadly ellipsoid, glabrous within and without; styles slender, 2-4 mm. long; seeds 1.7-1.8 
mm. X 1.7-1.8 mm., somewhat orbicular, flattened, not winged. In sandy and gravelly
soils in w. Tex., Mar.-June; also w. Okla., N.M., Ariz. and n. Mex.

10. Lesquerella Lindheimeri (Gray) Wats. Annual, rather sparsely pubescent with
sessile or shortly stipitate stellate trichomes, the several rays free (usually) or somewhat 
fused, usually forked; stems usually several, to 5 dm. long, erect or the laterals decum
bent, often rather straggling; basal leaves petiolate, to 8 cm. long, oblanceolate to obovate, 
usually pinnatifid, sometimes only sinuate; cauline leaves to 4 cm. long, shortly petiolate 
( the lower ones) or sessile, elliptic or obovate, usually entire but sometimes dentate; 
sepals somewhat elliptic, the outer ones saccate, the inner cucullate; petals spatulate to 
cuneate or witl1 a somewhat obovate blade tapering to a short broad claw, yellow; ovules 
6 to 9 per locule; infructescences loose; pedicels 8-15 mm. long, spreading at 45°-90°, 
somewhat sigmoid; siliques 4-5 mm. in diameter, on a slender stipe (about 1 mm. long), 
somewhat globose, glabrous within and without; styles slender, 2-3 mm. long; mature 
seeds not seen. Vesicaria Litidheimeri Gray. Usually in heavy black soils along the coastal 
plain of s. Tex., Feb.-May; also in adj. coastal Mex. 

11. Lesquerella densiOora (Gray) Wats. Annual or biennial, densely pubescent with
sessile or shortly stipitate stellate trichomes, the rays unfused and often unforked but 
asymmetrically arranged forming on one side of the trichome a deep U-shaped notch; 
stems one to several, erect or decumbent ( sometimes prostrate ? ) , to 4 dm. long; basal 
leaves to 5 cm. long and to 1 cm. broad, petiolate, entire or with remote teeth or 
pinnatifid; cauline leaves to 6 cm. long and 2 cm. broad, sessile or on short petioles, 
narrowly obovate to elliptic, repand to remotely dentate; sepals elliptic, usually acute, 
the outer ones generally saccate; petals with blades obovate or obdeltate, tapering into 
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a rather short claw, yellow; ovules 4 to 8 per locule; infructescences dense, usually 5-10 
cm. long, exceptionally to 20 cm.; pedicels 1-1.5 (-2.5) cm. long, spreading at about 45 ° 

to nearly horizontal; siliques 3.5-5.5 mm. long, sessile or on a short stipe (1 mm.), some
what globose to broadly obovoid, glabrous; styles slender, 2.5-4.5 mm. long; seeds 1-1.6
mm. in diameter, somewhat orbicular, flattened, not margined. In sandy and calcareous
soils, cen. Tex., Mar.-May; endemic.

12. Lesquerella Engelmannii (Gray) Wats. Perennial, densely pubescent with sessile
or shortly stipitate stellate trichomes, often umbonate, granular-rough, the several rays 
free or fused at the base ( usually not forked) and regularly disposed or asymmetrically 
arranged forming on one side of the trichome a deep notch; stems several, to 5 dm. high, 
erect and rather stout, arising from a woody caudex, usually not branched; basal leaves 
to 6 cm. long and 2 cm. broad, petiolate, usually elliptic or obovate, entire to coarsely 
dentate; cauline leaves usually 2-4 cm. long and 3-5 mm. broad, exceptionally to 10 cm. 
long and 1 cm. broad, sessile or ( the lower ones especially) shortly petiolate; sepals 
narrowly ovate to elliptic, usually saccate; petals obovate to elliptic, sometimes slightly 
emarginate, often with a short claw, yellow; ovules 5 to 8 per locule; infructescences 
dense, sometimes subumbellate; pedicels of lowermost fruit to 25 mm. long, usually 
spreading at 45° but may be erect or nearly horizontal; siliques 5.5-8 mm. long, on a 
stipe about 1 mm. long, globose to broadly ellipsoid, glabrous; styles 5-8.5 mm. long, 
slender; seeds about 2.1-2.5 mm. X 2.2-2.6 mm., somewhat orbicular to broadly ovate, 
flattened. Calcareous soils in e.-cen. Tex., Apr.-May; endemic. 

13. Lesquerella ovalifolia Rydb. Perennial, pubescent with sessile or shortly stipitate
stellate trichomes, usually umbonate and granular-rough, the numerous rays often forked 
and fused ( at least at the base), and usually symmetrically disposed but occasionally 
forming a U-shaped notch on one side of the trichome; stems several, usually 1-2 chn. 
high, erect and rising from a heavy woody caudex, usually branched; basal leaves to 
7 cm. long and 2 cm. broad, petiolate, somewhat orbicular to rhombic or narrowly el
liptic, usually entire but sometimes coarsely dentate; cauline leaves usually less than 1 cm. 
long, to 4 mm. broad, sessile or the lower ones shortly petiolate, oblong to narrowly ellip
tic or obovate, entire; sepals more or less elliptic, usually saccate; petals with blades 
somewhat orbicular to obdeltate or obovate, sometimes emarginate, tapering to a rather 
broad claw, yellow; ovules 5 to 8 per locule; infructescences dense, often subumbellate; 
pedicels of lowermost fruit to 2 cm. long, usually spreading at about 45° but may be 
nearly erect to nearly horizontal; siliques 6-9 mm. long, on a stipe 0.5-0.8 mm. long, 
somewhat globose to broadly ellipsoid and then sometimes slightly angustiseptate, glabrous; 
styles 4.5-8 mm. long; seeds about 1.7-2 mm. X 1.7-2.2 mm., somewhat orbicular to very 
broadly ovate, flattened. On sandy and/or calcareous soils in n.w. Tex., Apr.-May; also 
w. Kan., Okla., s.e. Colo. and n.e, N.M.

14. Lesquerella valida Greene. Biennial or perennial, pubescent with small sessile
stellate several-rayed trichomes with the rays simple or forked and free or fused to about 
half their length; basal leaves to 8 cm. long, petiolate, broadly elliptic to lanceolate, entire 
or remotely dentate; cauline leaves to 15 mm. long, sessile or shortly petiolate, elliptic to 
obovate, entire; sepals elliptic or oblong, tapering distally and somewhat thickened and 
slightly cucullate, the outer ones slightly saccate; petals linear or with a broadly obovate 
blade tapering to a broad claw, the margins lacerate, yellow; ovules 6 to 9 per locule; 
infructescences dense; pedicels to 15 mm. long, rather thick, ascending or slightly spread
ing; siliques 5.5-7 mm. long, sessile, in outline round or broadly ovate, somewhat lati
septate, pubescent; styles 3-4 mm. long; mature seeds not known. L. lepidota Cory. In 
Texas known only by a single collection from Hudspeth Co., May; also N.M. 

15. Lesquerella Mcvaughiana Roll. Perennial, usually densely silvery-pubescent with
sessile usually umbonate stellate trichomes having numerous unforked rays fused for half 
or more their length; sterns few to several, erect or decumbent, to 4 chn. long; basal leaves 
to 9 cm. long, petiolate, rhombic to obovate or lanceolate, entire, sometimes mucronulate; 
cauline leaves to 3 cm. long, lower ones shortly petiolate, upper ones sessile, obovate to 
narrowly elliptic, entire; sepals elliptic, the outer ones saccate; petals with blades broadly 
obovate to rhombic or obdeltate, sometimes emarginate, tapering to a slender claw about 
the same length as the blade, white to purplish; ovules 3 to 6 per locule; infructescences 
dense; pedicels of lowermost fruit 8-20 mm. long, ascending to spreading, the lower ones 
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sometime horizontal or loosely sigqioid; siliques 4-7 mm. long, sessile or on a very short 
stipe, usually ovoid and rather acute but sometimes gl9bose, glabrous; styles 1.5-4 mm. 
long; seeds 1.4-1.6 mm. X 1.2-1.3 mm., somewhat oblong to broadly ovate, flattened, not 
winged. Rocky limestone slopes and outcrops in Brew!>ter and Pecos cos., spring-sum
mer; endemic. 

16. Lesquerella purpurea (Gray) Wats. Perennial, pubescent with sessile or shortly
stipitate stellate trichomes with numerous unforked rays that are free or fused for a 
short distance; stems several, usually erect, but sometimes prostrate or decumbent, to 7 
dm. long, arising from a caudex, sometimes branched; basal leaves 4-15 cm. long, petio
late, elliptic to obovate, entire to pinnatifid, sometimes pandurif orm; cauline leaves to 
5 cm. long and 1 cm. broad, sessile or shortly petiolate, usually broadly elliptic to obovate 
or rhombic; sepals elliptic to ovate, the outer ones very saccate; petals obdeltate to nar
rowly obovate, unclawed or with blades obdeltate to obovate or somewhat orbicular 
( often emarginate) and tapering to a broad claw, white or purple; ovules 2 to 6 per 
locule; infructescences usually loose; pedicels 5-20 mm. long, finally recurved but earlier 
spreading to horizontal; siliques 4-8.5 mm. long, sessile or on a short stipe, globose to 
broadly ellipsoid, glabrous; styles 1.5-2.5 mm. long; seeds 2.2-2.6 mm. X 2.6-2.8 mm., 
somewhat orbicular to broadly elliptic, flattened. Sandy or rocky { often calcareous) soils 
in mts. of Trans-Pecos Tex., Feb.-Sept.; also Ariz. and N.M. 

17. Lesquerella Fendleri {Gray) Wats. Perennial, silvery-gray pubescent with sessile
or shortly stipitate stellate trichomes with the rays numerous and unforked but fused 
for half or more their length; stems several, decumbent or erect, 3-40 cm. long, arising 
from a caudex, sometimes branched; basal leaves petiolate, more 6r less elliptic, entire or 
coarsely dentate; cauline leaves variable, to 8 cm. long and 12 mm. broad, sessile or 
shortly petiolate, usually somewhat !orate to narrowly elliptic, entire to coarsely dentate; 
sepals more or less elliptic to oblong and tapering distally, usually not saccate; petals 
obdeltate to obovate and unclawed or with the blade obdeltate to obovate and tapering 
to a short claw, yellow; ovules 10 to 16 per locule, infructescences usually loose but 
sometimes hardly extending beyond the foliage; pedicels 1-2.5 cm. long, usually spreading 
at 45° or less, sometimes nearly erect; siliques 4.5-8 mm. long, usually sessile but oc
casionally shortly stipitate, somewhat globose to broadly ellipsoid or ovoid, glabrous; 
styles 3-5 mm. long; seeds 1.3-1.6 X 1.3-1.5 mm., more or less orbicular to broadly ovate 
or oblong, flattened. L. foliacea Greene, L. stenophylla (Gray) Rydb. In sandy or rocky 
soils, especially when calcareous, in s.w. and s.-cen. Tex., spring-summer; also N.M., 
Ariz., Colo., Ut. and n. Mex. 

18. Lesquerella argyraea (Gray) Wats. Biennial or perennial, rather densely pubescent
with sessile or shortly stipitate stellate trichomes with the rays usually unf orked and free 
or fused near the base; stems usually several, the outer ones usually decumbent but some
times prostrate or erect, to 7 dm. long; basal leaves to 9 cm. Jong, petiolate, more or less 
elliptic, entire to pinnatifid; cauline leaves to 4 cm. long, sessile or the lower ones shortly 
petiolate, elliptic to rhombic or obovate, usually acute, entire or repand to coarsely 
dentate; sepals somewhat elliptic, the outer ones sometimes slightly saccate; petals with 
blade obovate to obdeltate, sometimes emarginate, tapering to a short claw, yellow; 
ovules 8 to 18 per locule; infructescences loose; pedicels usually 1.5-2 ( -3) cm. long, 
usually sigmoid, sometimes merely recurved, rarely spreading or ascending; siliques 4-8 
mm. long; sessile or very shortly stipitate, globose to broadly ellipsoid, glabrous; styles
3-5 mm. long, fragile and usually early deciduous; seeds 1.3-1.9 X 1.4-1.9 mm., more
or less orbicular to broadly elliptic { slightly broader than long), flattened with a narrow
rim. On sandy and caJcareous soils in cen. and s. Tex., Feb.-Apr.; also n.e. Mex.

35. CAMELINA CRANTZ

About 10 species of the Mediterranean area, Europe and Asia. 
1. Camelina microcarpa Andrz. Lrrn.E POD, FALSE FLAX. Erect annual or biennial;

stems simple or branched above, 3-6 dm. high, lower portion pubescent with long simple 
or forked trichomes and an understory of branched trichomes, glabrous above; basal 
rosette wanting; leaves sessile, auriculate or the lower nearly cuneate, entire or nearly 
so, oblong to lanceolate, pubescent; flowers small, in elongate racemes; sepals pubescent, 
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nonsaccate; petals yellowish-white, erect, not differentiated into blade and claw, 3-4 mm. 
long; pedicels slender, divaricate; siliques pyriform, indurate, slightly compressed parallel 
to septum, tapered below and abruptly beaked above, minutely mottled, the keel mar
gined over replum; style about 1 mm. long atop the slender beak; seeds plump, oblong, 
wingless, several to many in each loculus; cotyledons incumbent. Fields, roadsides and 
waste places, Apr.-June; widely distributed as a weed in N.A.; nat. of Eur. 

36. LOBULARIA DEsv.

Five species in the Mediterranean area and southwestern Europe. 
I. Lobularia maritima (L.) Desv. SWEET ALYSSUM. Short-lived perennial but grown

in Bower gardens as an annual, 6-20 cm. tall, much-branched, partly decumbent, gray
green from a covering of appressed bifurcate trichomes; leaves linear to narrowly oblance
olate, entire, tapering to the base; Bowers small, fragrant, slender-pedicelled, numerous, 
in lengthening racemes; petals white or occasionally lavender or purple, entire; stamens 
with short filaments, 2 unequal-lengthed glands at the base; siliques obovate to suborbicu
lar, sparsely pubescent, Battened parallel to septum; seeds 1 in each loculus, oval, com
pressed, 1-1.5 mm. long; cotyledons accumbent. Escaped from cult., adv. from Eur. 

37. RAPISTRUM CRANTZ

Three species in central Europe, the Mediterranean region and western Asia.

I. Rapistrum rugosum ( L.) All. Annual; stems 3-8 drn. tall, branched, usually glabrous
above and sparsely hispid below; lower leaves 1-3 dm. long, petioled, lyrate-pinnatifid, 
the terminal lobe the largest; upper leaves subentire, slender-petioled; Bowers small; 
petals yellow, with darker veins, short-clawed, 6-10 mm. long; pedicels short, thickened; 
upper segment of silique nearly globose, abruptly conspicuously beaked, 3 or 4 times the 
size of the lower cylindrical joint; seeds oblong, 1.5-1.8 mm. long; cotyledons condupli
cate. Weed of fields, roadsides and waste places, cen. and e. Tex., Apr.-June; sporadic 
in N.A.; introd. from Euras. 

38. MYAGRUM L.

One species in the Mediterranean region and Eurasia. 
I. Myagrum perfoliatum L. Glaucous glabrous annual, 2-10 drn. tall; stems erect,

branching above; basal leaves petiolate, oblanceolate, sinuate-dentate to pinnatifid; cau
line leaves oblong to broadly lanceolate, entire to sparsely dentate, sessile, auriculate and 
clasping the stem; sepals erect, outer saccate, inner less so; petals yellow, 3-5 mm. long; 
siliques indehiscen� broadly clavate, somewhat compressed, abruptly contracted to a 
beak; seeds about 3 mm. in diameter. Fields and roadsides, n.-cen. Tex., Apr.-May; local 
at several locations in U.S.; adv. from Euras. 

39. CORONOPUS Zurn

Ten species, cosmopolitan or nearly so. 
I. Coronopus c:lidymus (L.) Sm. SWINE WART CRESS. Sparingly pubescent annual or

biennial herb with prostrate outer branches, 1-4 dm. long; trichomes simple; basal leaves 
oblong in outline, 3-10 cm. long, with margined petioles, deeply pinnatifid, the lobes 
dentate; stem leaves similar but shorter and sessile or on much shorter petioles; racemes 
axillary in leafy bracts; sepals spreading; petals white, about 1 mm. long; stamens 2; 
siliques didymous, 2-2.5 mm. broad, finely wrinkled, the valves indehiscent; styles want
ing; seeds cochleate, 1-1.4 mm. long; cotyledons incumbent and transversely folded. 
Weed of old fields, roadsides and waste places in cities and towns, e. and s. Tex., Mar.
May; widespread weed of cen. and e. N.A. and in w. Coastal States. 
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40. DITHYREA HARV. SPECTACLE-POD 

Densely pubescent biennials or perennials with numerous cauline leaves; petals white 
or purple; infructescences loose; pedicels horizontal or slightly recurved; siliques markedly 
angustiseptate, broader than long, somewhat oblong ("spectacle-shaped"), narrowly winged; 
styles short and stout; stigmas capitate to tectiform; seeds large, one per locule; 
cotyledons accumbent. 

Five species in southwestern United States and northern Mexico. 
1. Cauline leaves usually cuneate at the base, often dentate; stems not branched near

the top ................. .... .. ......... ...... 1. D. Wislizenii. 
1. Cauline leaves usually truncate at the base, usually sinuate; stems often branched

near the top •...........................•..... 1. D. Wislizenii var. Palmeri. 

I. Dithyrea Wislizenii Engelm. Biennial or perennial, hirsute with trichomes usually
dichotomously or irregularly branched ( sometimes stellate or rarely simple); stems one 
to several, erect, sometimes branched near the base, to 6 dm. tall, densely pubescent; 
basal leaves to 14 cm. long, 4 cm. wide, sessile on a cuneate base or shortly petiolate, 
oblong to elliptic, rounded to truncate, repand-sinuate, coarsely dentate or pinnatifid, 
densely pubescent; cauline leaves 2-12 cm. long, 8-30 mm. wide, sessile on a cuneate 
base or shortly petiolate, usually lanceolate, entire to repand or coarsely dentate, densely 
pubescent, often numerous and overlapping on the stem; sepals oblong to narrowly ovate, 
the outer usually slightly saccate, the inner slightly cucullate, densely pubescent; petals 
with blades obovate, the claw expanded at the base and occasionally toothed, white or 
purple; infructescences loose; pedicels 1-2 cm. long, usually horizontally spreading, some
times recurved, straight or c-urving-ascending, densely pubescent; siliques 7-10 mm. long, 
10 -16 mm. wide, oblong and very much angustiseptate, the septum about 1 mm. wide, 
distally truncate, densely pubescent; styles very short, the stigma tectiform; ovules 1 per 
locule; seeds 2.5-3.5 mm. long, 2-3 mm. wide, broadly oblong to nearly orbicular, much
flattened with a narrow wing, cotyledons accumbent. Incl. var. Griffetlisii (Woot. & 
Standl.) Pays., D. Griffethsii Woot. & Standl. In sandy soils of w. and s.w. Tex., Feb.-May, 
rarely to Aug.; also in N.M., Nev. and Ut. 

Var. Palmeri Pays. Differs from the typical variety by having the stems often branched 
near the top, the cauline leaves usually truncate at the base and rarely toothed and often 
more or less appressed to the stem. In sandy soils, n.w. Tex., Apr.-June, rarely to Aug.; 
also in Okla. 

FAM. 81. CAPPARIDACEAE Juss.1
:: CAPER FAMILY

Herbs (ours), shrubs or trees often with rank odor; leaves alternate, palmately ( 1-) 
3- to 11-foliolate; stipules minute or lacking; Bowers single and axillary or in terminal
bracteate or ebracteate many-Bowered racemes, somewhat zygomorphic, perfect, 4-merous,
polypetalous; sepals 4, free or partially fused; petals 4, free; stamens 6 to 27 or more, as
long as or longer than petals; nectariferous disk or gland between corolla and stamens
frequent; ovary 1, superior; fruit a 2-valved unilocular capsule, usually borne on a slender
gynophore ( stipe above receptacle) or sessile, with many free-falling seeds or a 2-valved
schizocarp with 1- or 2-seeded closed achenelike mericarps ( in Wislizenia); seed reni
form, the seed coat deeply invaginated. Also spelled Capparaceae.

About 500 species in about 40 genera, mostly tropical America and Africa, of ten xero
phytic, all Texas species of Subfamily Cleomoideae. 

1. Stamens ( 6 to) 8 to 27; capsules erect, sessile or short-stipitate, apically dehiscing,
the hirsute-glandular valves persistent; corolla open in bud, the stamens not en
closed; petals white or pink, notched to irregularly torn at apex; nectary gland 
prominent, strictly adaxial .. .......... ... ....... 1. Polanisia, p. 707. 

1. Stamens 6; capsules or schizocarps divergent to defiexed on a short to long stalk
( gynophore), the glabrous valves freely deciduous; corolla closed in bud, the 
stamens covered by the petals ( except in Cleome gynandra) ( 2) 

-----

,. Contributed by Hugh H. Iltis. 
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2( 1 ). Fruits 2-parted schizocarps, with each of the 2 valves ( 1-2 mm. long) closely 
and permanently enclosing its single seed and falling with it; racemes ebracteate 
( bracts minute), very dense; southwest Texas ..... 4. Wislizenia, p. 711. 

2. Fruits unilocular capsules with free-falling seeds; racemes bracteate or flowers singly
in the axils of cauline leaves ( 3) 

3(2). Capsules elongate, many-seeded, 1-8 cm. long; petals white, yellow, pink or 
purple ....................................... 2. Cleome, p. 709. 

3. Capsules rhomboidal, few-seeded, 4-8 mm. long, as wide as or wider than long, the
valves laterally expanded cones; petals yellow ..... 3. Cleomella, p. 711. 

1. POLANISIA RAF. CLAMMY-WEED 

Herbaceous viscid-pubescent annuals with strong rank odor; leaves petiolate, palmately 
3-foliolate; flowers in bracteate racemes; sepals free nearly to base; corolla open in bud,
zygomorphic; petals spatulate with long claw (ours) or obovate, emarginate to laciniate,
white, yellowish, pink or purplish, the adaxial pair markedly longer; gland prominent
between corolla and stamens, strictly adaxial, solid or tubular, yellow or orange; stamens
8 to 27, of unequal length ( staggered maturation); anthers short; capsule elongate, erect,
sessile or short-stipitate, glandular, the persistent valves dehiscing apically; seeds many,
the deep invagination very narrow but not fused by a membrane at the mouth.

A genus of 5 species ( 8 taxa) endemic to North America, related to xerophytic African 
Cleome groups. 

1. Leaflets Ianceolate-elliptic to obovate, 10-30 mm, wide; petals 5-27 mm. long. entire
to shallowly notched; nectary solid, concave, 2-3 mm. long and wide; style 
slender, 6-42 mm. long, withering in fruit; fruits 5-10 mm. wide; seed 2-3 mm. in 
diameter ( Subg. Polanisia) ( 2) 

1. Leaflets linear to filiform, 1-5 mm. wide; petals 4-11 mm. long, deeply laciniate;
nectary a long hollow tube or ( in P. erosa subsp. breuiglandulosa) a shallow cup; 
style setaceous, short, persistent; fruits 2-4 mm. wide; seed 1-2 mm. in diameter 
( Subg. Cristatella) ( 4) 

2 ( 1). Petals 14-27 mm. long, white, often drying yellow; stamens about 20 to 30, 20-50 
mm. long; seed coat very smooth, often with a coJ>pery-iridescent sheen; Rio Grande
and southwest Texas (Mexico) .................. 1. P. uniglandulosa. 

2. Petals 5-16 mm. long; stamens about 10 to 20, the longest 8-30 mm. long; seeds dull,
more or less rough ( 3 ) 

3(2). Petals white, ( 5-) 10-18 mm. long, the stamens long-exserted; capsules 5-10 mm. 
wide, inflated, glandular; seeds more or less roughened to smooth, dull; through-
out Texas .................................... 2. P. dodecandra subsp. 

trac'1ysperma. 
3. Petals rose-color to purple, ( 6-) 10-12 ( -17) mm. long, the stamens slightly longer;

capsules slender, 4-7 cm. long, 4-6 mm. wide, subglabrous; seeds very prominently 
roughened; lower Rio Grande Valley ............. 2. P. d.odecandra subsp. 

ri.ograndensis. 

4( 1). Flowers and gynophore 4-5 mm. long; fruiting style 1-2 mm. long; plants densely 
glandular-viscid; northwest half of Texas ......... 3. P. Jamesii. 

4. Flowers 6-11 mm. long; fruiting style 3-6 mm. long; plants slightly glandular to sub
glabrous; southeastern half of Texas, mainly on Coastal Plain ( 5) 

5 ( 4). Nectary 2.5-5.5 mm. long, hollow and tubular, prominent in fruit; gynophore 
7-14 mm. long; larger petals 7-11 mm. long; widespread, east Texas ......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. P. erosa subsp. erosa. 

5. Nectary 1-2 mm. long, cup-shaped, inconspicuous; gynophore 3-6 mm. long; larger
petals 6-9 mm. long; southernmost tip of Texas ..... 4. P. crosa subsp. 

breviglandulosa. 

1. Polanisia uniglandulosa ( Cav.) DC. MEXICAN CLAMMY-WEED, HIERDA DEL COYOTE.
Branched or unbranched annual ( rarely perennial in Mexico), 4-8 dm. tall, glandular
viscid; leaflets 3, broadly elliptic to oblanceolate, 2-4 cm. long, 1-2 cm. wide, acute to 
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obtuse; racemes dense, many-Bowered; bracts of raceme reduced, subsessile, ovate, acute, 
about 1 cm. long; petals white (rarely reported as sulfur-yellow, probably due to dry
ing?!), narrowly spatulate, gradually attenuate to a slender claw, the longest 15-30 mm. 
long; stamens about 20 to 27, purple to pink, mostly 2-5 cm. long; style herbaceous, 2-4 
cm. long, slender, equaling stamens; capsules erect, somewhat bladdery, 6-10 cm. long,
7-10 mm. wide, opening at top; seeds many, very smooth, frequently (under IOx) with a
bronze somewhat iridescent sheen. Sandy washes, river-sides, arroyos, open pinyon
juniper-oak forest, rocky hillsides, roadsides and pastures in Trans-Pecos Tex., May-Oct.;
Tex. and N.M. to Chis.

Very similar to P. dodecandra but with larger flowers, shinier and slightly smaller seeds. 
2. Polanisia dodecandra (L.) DC. CLAMMY-WEED. Very similar to P. uniglandulosa;

sparsely branched or unbranched annual ( rarely perennial), 2-6 dm. tall, glandular
viscid; lea0ets 3, oblanceolate, 2-4 cm. long, 5-20 mm. wide; petals 5-16 mm. long, white; 
stamens 6 to 20, 9-30 mm. long, pink to purple, not much longer to much-exceeding 
petals; seeds many, red- or dark-brown, wrinkled or tubercled, dull. 

Extremely variable in Bower- and fruit-size; divisible into three intergrading more or 
less geographic subspecies: 

Subsp. tr:ichyspenna ( T. & G.} II tis. Petals white, ( 5-} 10-16 mm. long; longest 
stamens 12-30 mm. long, exserted; bracts lanceolate to ovate; capsules 2-7 cm. long, 5-10 
mm. wide, generally wider and more pubescent than the following; seeds dull, more or less
roughened on back but not as much as in the following. Polanisia trachysperma T. & G.
In sandy, rocky or gravelly soil of plains and hills, river bottoms, sandbars and washes,
volcanic ash slopes, oak thickets, pinyon-juniper forests, prairies, fields, roadsides and
along railroad tracks, common throughout Tex., flowering intermittently from May to
Oct.; from Mex. to s.w. Can., Minn., Mo. and Ark.

Subsp. riograndensis Iltis. Very similar to the above but leaves more often rounded; 
petals pink to rose or purple, smaller, mostly ( 6-) 8-14 (-17) mm. long; longest stamens 
12-17 mm. long; style 3-5 (-8) mm. long; bracts ovate to often nearly orbicular; raceme
often dense and Bat-topped; capsules often narrower, (3-) 4-7.5 cm. long, (3-) 4-5 (-7)
mm. wide, sparsely glandular; seeds prominently roughly tuberculate-rugose. In sandy,
gravelly ( sometimes limestone) or alluvial silty soil, near riverbanks, coastal dunes, open
areas in coastal live oak forest, bottoms of washouts, in semidesert Opuntia-mesquite
scrub and shrub thickets, often weedy on roadsides in chaparral pastures, faUow fields or
other disturbed areas, both sides of lower Rio Grande Valley and adj. desert areas,
Mar.-Nov.; endemic.

Appears to intergrade with subsp. tracliysperma ( Aransas, Llano and Hays cos. and 
vie.), but typical, pink-Bowered, dense-racemed, rough-seeded plants are distinct enough 
and more southern. 

Subsp. dodecandra. Petals white, very smaU, 5-7 mm. long; stamens (6 or) 7 to 10, 
short. From Mo. to Wisc., Que. and Me., with occasional Tex. plants ( especially from 
near Dallas, introd.?) and cen. Tex. (San Saba, Hays and Llano cos.) that approach 
it closely but are not referred here. 

3. Polanisia Jamcsii ( T. & G.) Iltis. Branched strict densely viscid-glandular annual
1-3 ( -4) dm. tall; leaves short-petioled; leaflets 3, linear, 1-4 cm. long, to 5 mm. wide,
often folded; racemes open, 3-15 cm. long, few-flowered, each with 5 to 9 open Bowers
and buds; bracts 3-foliolate; petals spatulate, slender-clawed, white to yellowish, strongly
dimorphic, the larger pair 4-5 mm."long and emarginate to shallowly laciniate with 3 to
6 lobes, the smaller 2-3 mm. long, and deeply laciniate; stamens 6 to 9, pink, 3-5 mm.
long; nectary yellow, tubular, 2-3.5 mm. long, yellow, drying pink-purple; capsules
linear-fusiform, 1-3 cm. Ieng, 3-4 mm. wide, dehiscing nearly to base; style 1-2 mm.,
persistent; gynophore 2-4.5 mm. long; pedicels 8-9 mm. long; seeds 4 to 18, bright�
reddish-brown. Cristatclla ]amesii T. & G. Loose sands, sand hill prairies, sand blow-outs,
sand bars etc., n.w. and w. Tex., late May-Oct.; Wisc. and Ill., on the Great Plains to
Colo., s. to Kan.

4. Polanisia erosa (Nutt.) Iltis. Branched annual 2-6 dm. tall, the divergent slender
branches sparsely glandular to subglabrous; petioles to 2 cm. long; leaflets 3, linear to 
oblanceolate, 1-4 cm. long, 1-5 mm. wide, often folded; racemes to 25 cm. long, very 
open, each with 10 to 17 open Bowers and buds; bracts 3-foliolate; petals broadly spatu
late, white to pale-yellow, sometimes pink-tinged, with purplish-pink claw, very strongly 
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dimorphic, the larger pair 6-11 mm. long and to 7 mm. wide with 5 to 9 palmately 
laciniate lobes, the smaller 4-6 mm. long and much deeper cut into filiforrn segments; 
stamens 6 to 15, pink, 6-12 mm. long; nectary yellow, tubular or cup-shaped ( s.e. Tex.); 
capsules erect, narrowly linear-fusiform, 2-6 cm. long, 1.5-3.5 ( -5) mm. wide, dehiscing 
nearly to base; style 3-6 mm. long, persistent; gynophore 3-14 mm. long; pedicel 12-22 
mm. long; seeds 6 to 36 per capsule, dark-reddish-brown.

Divisible into 2 geographic subspecies: 
Subsp. erosa. Nectary gland tubular, prominent, (2.5-) 3-5.5 mm. long; larger petals 

7-11 mm. long; gynophores ( in fruit) 7-14 mm. long, the capsule stipitate. Cristatella
erosa Nutt. Dry loose deep sandy soils, sandhills, sandy prairies, woods and fields, com
mon in Tex. in the w. Gulf Coastal Plain from s. Tex. to the Red River, Okla. and into
La. (rare), early Apr.-Oct.; essentially a Tex. endemic.

Subsp. breviglandulosa Iltis. Like subsp. erosa but plants bushier; leaves denser, the 
leaflets more oblong and shorter; nectary gland cup-shaped, small, 1-2 mm. long; larger 
petals 6-9 mm. long; gynophores ( in fruit) 3-6 mm. long; capsule nearly sessile. Sand 
plains of Tex. from the Rio Grande to Aransas, Jim Hogg and Zapata cos., Apr.-Oct; 
endemic. 

2. CLEOME L. SPIDER FLOWER. CLEOME 

Erect slender to robust annual (ours) or perennial herbs, shrubs or small "trees," 
glabrous or glandular-pubescent, often spiny; leaves palmately 1- to 11-foliolate; leaflets 
entire or serrulate, flat or conduplicate; stipules none or minute; racemes terminal, greatly 
elongating in fruit, bracteate or flowers singly in axils of cauline leaves; corolla open or 
closed in bud; sepals 4, free or fused at base; petals 4, subequal, free, white, yellow, pink 
or purple, spatulate, entire, acute to rounded; disk conic, the nectary inconspicuous, 
sometimes adaxially expanded; stamens 6; anthers elongate, longitudinally dehiscent; cap
sules elongate, pendent, deflexed or erect, sessile or borne on a stipe ( gynophore); seeds 
many, the invagination open ( if very narrow) or fused by a membrane. 

About 150 species, mostly of tropical America and Africa, often of arid habitats. 
1. Aestivation open, the petals not covering the stamens in bud; stamens on the gyno

phore 6-22 mm. above petals, the stamen scars visible on gynophore in fruit; petals 
white; leaves 5- to 7-foliolate; sporadic weed, east Texas ( Sect. Gymnogonia) ..• 
. . . . . . • . . . . . . . . . • . . . . . . . . . . • • . . • . . . . . . . . . . . . . 1. C. gynandra. 

1. Aestivation closed, the stamens covered by petals until anthesis; stamens inserted
next to petals; petals white, pink or purple ( 2) 

2( 1 ). Plants armed with pairs of "stipular" thorns at base of petioles; disk conic-circular, 
not adaxially expanded ( Sect. Tarenaya) ( 3) 

2. Plant unarmed, glabrous; disk pronouncedly adaxialJy expanded; petals pinkish or
purple; anthers coiled when dry; native species ( Sect. Peritoma) ( 4) 

3(2). Low diffusely branched slender 3-foliolate herb; petals white, 5-10 mm. long; 
siliques sessile or short-stiped, erect or ascending; rare, south Texas ( Cameron Co.) 
. . . . • . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2. C. aculeata.

3. Tall robust 5- to 9-foliolate herb; petals pink to purple ( rarely white), 20-40 mm.
long; siliques on gynophore 5-8 cm. long, deflexed; cultivated and escaped, 
scattered in east Texas .......... ....... . ....... 3. C. Hassleriana. 

4(2). Leaflets narrowly elliptic, 5-15 mm. wide; plants tall, branched; flowers 8-13 
mm. long, racemose in the axils of small 1-foliolate bracts; siliques 3-9 mm. wide;
northeast comer of Texas Panhandle ............. 4. C. serrul.ata. 

4. Leaflets linear, 2 mm. wide or less; plants slender, simple or few-branched; flowers
4-7 mm. long, singly in axils of 3-foliolate cauline leaves; siliques 2-4 mm. wide;
rare in Presidio Co., Texas .....••........•..•..• 5. C. multicaulis. 

1. Cleome gynandra L. SPIDER WISP. Erect annual herb, 5-15 elm. tall, more or less
glandular-pubescent, unarmed; stems simple or sparsely branched; petioles 3-9 cm. long; 
leaflets 3 to 7, oblanceolate to rhomboidal, acute to acuminate or rounded-apiculate, to 
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1 cm. long and 4 cm. wide, glabrate, serrulate-denticulate to ciliate; racemes to 4 dm. 
long, few- to many-Bowered; bracts small, 3-foliolate, sessile; sepals free, to 6 mm. long; 
petals 4, not covering the stamens in bud, white, 1-2 cm. long, spatulate with a long 
claw; stamens 6, inserted 6-22 mm. up on the slender gynophore, the filaments 8-22 
mm. long; capsule linear-cylindric, to 10 cm. long. 5 mm. thick; gynophore 2-4 cm. long,
with stamen scars visible even in fruit; seeds many, sharply tuberculate. Gynandropsis
gynandra ( L.) Merr. A pantropic weed of Afr. origin, sporadic in much of the warmer
<.>. U.S. from N.C. to e. Tex.; May-Oct. (-Dec.).

2. Cleome aculeata L. Spreading open-branched or erect annual, 3-8 dm. tall, sparsely
glandular-pubescent to subglabrous; stems slender, flexuous, armed with pairs of ( often 
very) small recurved "stipular" prickles 1-3 mm. long; leaflets 3, thin, lance-elliptic to 
ovate, broadly acute, 2-6 cm. long, 1-3 cm. wide, entire; racemes open, with bracts 1-2 
cm. long; sepals 2-6 mm. long. divergent to reflexed, deciduous; petals white, 5-10 mm.
long; stamens 6, 1-2 cm. long; capsule erect or ascending, 2-6 cm. long, 3-5 mm. wide,
more or less consbicted, on a stipe 1-8 mm. long; seeds several, 2.4-2.8 mm. in diameter,
transverse-rugose, with white aril attached to cleft. Weedy open places in Rio Grande
Valley (Cameron Co.), June-Oct.; s. Tex. to n. Arg. and W.I.; sporadically introd. in
the Old World.

3. Cleome Hassleriana Chod. SPIDER PLAJ'\'T, SPIDER FLOWER, PINK QUEEN. Robust
shrubby glandular-pubescent annual herb, 1-2 m. tall, prominently armed with pairs of 
stout "stipular" prickles 2-6 mm. long at base of petioles that are 4-13 cm. long; leaflets 
5 or 7, oblanceolate-elliptic to narrowly elliptic, long-pointed at both ends, to 12 cm. 
long and 3 cm. wide, serrulate-denticulate, glandular; racemes dense, to 1 m. long; 
bract 1-foliolate, to 3 cm. long; petals large, showy, pink to purple ( rarely white), 2-4 
cm. long, long-clawed, in one row; stamens 6, 4-7 cm. long in "male" Bowers that alte;:
nate cyclicly with essentially "female" ones; anthers 1 cm. long; capsules linear-cylindric,
4-10 cm. long, to 4 mm. thick, glabrous, more or less constricted; gynophore 5-8 cm.
long; pedicel 2-4 cm. long, tl1e fruit divergent to deflexed; seeds many, 1.8-2.3 mm. in
diameter, with a shiny membrane covering the cleft. C. spinosa L. and of auth.,
not Jacq., C. pungens of auth., not Willd.? Often cult. and occasionally escaped in e. Tex.,
Apr.-Oct.; introd. from Latin Am.

4. Cleome serrulata Pursh. ROCKY MOUNTAIN BEE PLANT. Erect somewhat shrubby
branched annual, 2-15 dm. tall, glabrous, glaucous, unarmed; leaflets 3, narrowly elliptic, 
2-6 cm. long, 5-15 mm. wide, pointed at  both ends; flowers in dem:e elongated many
flowered racemes; bracts narrow, simple; sepals united for one half to two thirds their 
length, persistent in fruit; petals bright-pink to purplish, rarely white ( f. albi-flora Cockll.), 
8-12 mm. long; disk with nectariferous adaxial scale to 4 mm. long; stamens 13-20 mm.
long; capsules variable, linear-cylindric to fusiform, pointed sharply at both ends, 2-8
cm. long, 3-9 mm. wide, deflexed; gynophore 11-23 mm. long; pedicel 14-20 mm. long;
seeds several to many, ovoid, sharply pointed, 3-4 mm. long, black-brownish-mottled,
blistered, the cleft fused. Peritoma serrulatum ( Pursh) DC., P. integrifolia Nutt. Open
woods and along railroads, restricted to n.e. corner of Tex. Panhandle, one station
(introd.?) on Mustang Island, Corpus Christi Bay, May-Sept.; widespread throughout
the Rocky Mts., Great Basin and Great Plains, from n.w. Calif. to s.w. Can., Ariz., n.
Tex., Neb. and Minn.; adv. eastw.

5. Clcome multicaulis DC. Slender erect unbranched or sparingly branched glabrous
annual, 2-7 dm. tall; leaflets 3, linear, strongly folded, 1-3 cm. long, 1-3 mm. wide; flowers 
in axils of cauline leaves, in very open elongate racemes; petals pinkish-purple, 4-7 mm. 
long; disk small, bulbom; capsule obovoid to linear, 9-18 mm. long, 2-4 mm. thick, 
deHexed; gynophore 3-10 mm. long, the pedicel 15-22 mm. long, botl1 delicate; seeds 
subglobose, light-brown, 1.8-2.5 mm. long, smooth. C. sonorae Gray, Peritoma sonorae
(Gray) Rydb. Presidio Co. ( edge of cienega, volcanic ash soil, in thick growth of sacaton 
above Capote Falls, Sierra Vieja, 2000'); in alkaline sinks and old saline lake beds in 
Larrea belt in N.M., from s. Colo. to s.e. Ariz., s.w. N.M. to s.-cen. Mex. (D.F. ), very 
sporadic and rare; June-Aug. 
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3. CLEOMELLA DC.

Erect slender to robust glabrous ( rarely pubescent) annuals (ours) or perennial herbs; 
leaves alternate, palmately 3-foliolate; leaflets entire, mucronate, less than 4 cm. long; 
stipules minute, filiform; racemes terminal, bracteate; sepals minute, barely fused at base, 
tardily deciduous; corolla yellow, closed in bud, the petals subsessile; stamens 6, equal; 
anthers tightly coiled when dry; capsule an obdeltoid or rhomboidal silicle, often wider 
than long , the 2 valves deciduous, expanded contrary to the placenta into 2 obtuse to 
sharply pointed cones; gynophore elongate; style slender, persistent, indurate; seeds 3 to 20. 

A small endemic North American genus of IO xerophytic species, differing from Cleome
( Sect. Peritoma) and Wislizenia in fruit characters. 
1. Seeds 3 to 6 per capsule; fruiting gynophore 6-17 mm. long; style 0.5 mm. long;

petals 4-6 mm. long; flowering portion of raceme short, flat or rounded, 1-2 cm. 
Jong; leaflets acute; eastern half of Texas ... ....... 1. C. angustifolia.

1. Seeds 6 to 16 per capsule; fruiting gynop'hore 4-7 mm. long; style 1.5-2 mm. long;
petals 6-9 mm. long; flowering portion of raceme oblongoid-elongate, 2- 5 cm. 
long; leaflets often rounded to emarginate; Trans-Pecos Texas .......... . .... . 
. . . . . . • . . . . • . . . . . . . . . . . . . . • . . . . . • • . • . . . . . . • . • 2. C. longipes.

I. Cleomella angustifolia Torr. Glabrous erect often very bushy annual, 6-26 dm. tall;
leaflets 3, linear-elliptic, acute, 2 5-60 mm. long, 2-8 mm. wide; racemes to 4 dm. long, 
the flowering portion flat to rounded and 1-2 cm. long, bracteate ( the lower 3-foliolate, 
the upper 1-foliolate); petals yellow, 4-6 mm. long; mature capsules oblongoid to rhom
boidal or obdeltoid (cones acute to rounded), 5-10 mm. long, 5-9 mm. wide; style 0.5 
mm. long or less; gynophore 4-7 mm. long, the androgynophore prominent and 1-1.5 mm.
long; pedicel 7-12 ( -17) mm. long; seeds 3 to 6 per capsule, dark-brown-mottled. Deep
sands, gravels in river-bottoms, edge of ponds, roadsides, sandy prairies and bare sand
stone shale in e. half of Texas (also Daw�on Co.), June-Oct.; Tex. to e. Kan., w. Neb.
and n.e. Colo.

2. Cleomella longipes Hook. Glabrous erect branched annual ( or rarely perennial?)
3-8 dm. tall; leaflets 3, oblanceolate to oblong-oblanceolate, acute to rounded or emargin
ate, 1 5-30 mm. long, 4-10 mm. wide; racemes 1- 5 dtn. long, the flowering portion oblong
cylindric and 2-6 cm. long; bracts 1-foliolate or upper flowers ebracteate; petals yellow,
6-9 mm. long; mature capsule ( silicle) obdeltoid or rhomboidal ( the cones often sharply
acuminate), 4-8 mm. long, 6-10 mm. wide; style 1-2 mm. long; gynophore 6-17 mm.
long; pedicel 5-18 mm. long; seeds 6 to 16 per capsule, obovoid, when mature dark
brown. In saline or alkaline soils or sands of semideserts in the Trans-Pecos, May-Sept.;
s.e. Ariz., s.w. N.M. and w. Tex. to cen. Mex.

4. WISLIZENIA ENGELM. JACKASS CLOVER 

About 3 species ( or monotypic, with one highly polymorphic species ? ) in south
western United States and northwest Mexico; very similar to Cleomella.

I. Wislizenia refracta Engelm. Robust glabrous annual, 4-7 dm. high (easily confused
with Cleomella spp. ), sparsely to densely branched; leaflets 3, oblanceolate to elliptic or 
ovate-oblong. 1-2 ( -3) cm. long, 3-8 (-11) mm. wide, rounded at apex, attenuate at 
base into slender petiolules to 4 mm. long; stipules minute tufts of filiform hairs; racemes 
short, 1-8 cm. long, very dense, ebracteate; sepals minute, tardily deciduous; corolla closed 
in bud; petals yellow, subsessile, 2-4 mm. long; stamens 6, 6-7 mm. long, the anthers 
tightly coiled when dry; pistil long-exserted; style 4-6 mm. long in fruit, very slender; 
gynophore slender, 3-7 mm. long, strongly refracted against the slender pedicel ( 4-10 
mm. long); fruit a 2-celled twin pod that separates into 2 divaricate or deflexed obovoid
outlets, each with 1 or 2 seeds pennanently enclosed by the capsule-valve; outlets 1.5-
2.5 mm. long, smooth to veined, minutely to markedly tuberculate at distal end; seed
smoot:h, yellow. In alkaline sandy or loamy soils of semideserts, on edges of playas,
grasslands (Hilaria assoc.), riversides and roadsides, at 3,000 ft. elev. in the Trans-Pecos,
mid-July-Sept.; Tex. and n. Mex. to Nev. and Baja Calif.
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FAM. 82. RESEDACEAE S. F. GRAY MIGNONETTE FAMILY 

Annual ( in ours) or perennial herbs with alternate leaves and glandlike stipules; 
racemes or spikes terminal, composed of small perfect bracteate flowers that are irregular 
and unsymmetrical; calyx 4- to 7-parted, persistent; petals small, clawed, as many as 7, 
sometimes laciniate; stamens as many as 40, not covered in bud; fruit a I-celled capsule, 
3- to 6-beaked; seeds many, subreniform.

About 6 genera comprising about 70 species that are mostly in the Mediterranean region.

1. OLIGOMERIS CAMB.

Characters of the family. About 9 species in both hemispheres. 
1. Oligomeris linifolia ( V ahl) Macbr. Rather succulent erect annual, gla brous, to 35

cm. tall, branching from base; leaves numerous, linear, often fascicled, to 25 mm. long;
spike densely but often loosely flowered, to 15 cm. long; flowers sessile, about 2 mm.
long; sepals 4, ovate-lanceolate, white-marginate; petals 2, white, cuneate-obovate,
acuminate, with irregular apical margins; stamens 3, the slender filaments about 1 mm.
long; capsule depressed-globose, to about 2.5 mm. long and 3-4 mm. thick, 4-beaked,
opening at the summit, each lobe dorsally sulcate; seeds black, vemicose, about 0.5 mm.
long. O. subulata Webb. On salt and clay flats, about boulders and on gravel bars along
streams in the Rio Gran<le Valley and Trans-Pecos, Feb.-Aug.; from Tex. to Calif. and
n. Mex.

FAM. 83. SARRACENIACEAE DuM. 

PITCHER-PLANT FAMILY 

Perennial rhizomatous and insectivorous plants with clustered tubiform leaves and 
solitary nodding flowers home on a long naked erect scape; leaves rigidly erect, trumpet
shaped and partially filled with liquid, with a ridge on the adaxial side and terminated 
by an expanded hood; flowers regular, bisexual; sepals 5, with 3 appressed persistent 
bracts; petals 5, pendent, deciduous; stamens numerous; anthers 2-celled, dehiscing 
longitudinally; style simple below, expanded above into a large persistent 5-lobed um
brellalike structure, with a small stigma under each of the notched lobes; ovary 5-celled; 
fruit 5-valved; seeds keeled or winged on one side. 

A small family of three genera comprising about 15 species. 

1. SARRACENIA L. PrrCHER-PLANT. TRUMPET 

Characters of the family. A genus of eight species, all of which are conSned to the 
United States with the exception of S. purpurea L. which extends into Canada. 

1. Sarracenia alata Wood. YELLOW TRUMPETS. Leaves yellow-green, trumpet-shaped,
dilated upward, to 7 dm. long; hood ovate to suborbicular, with inconspicuous reddish 
veins, to 8 cm. long; scape about as long as the leaves; sepals broadly ovate to rhombic
ovate, bluntly obtuse at apex, curved, 4-5 cm. long, to 4 cm. wide; petals greenish-yellow, 
drooping, panduriform, 5-6 cm. long. to 4 cm. wide near the broadly rounded apex; 
style to 8 cm. wide, convex; capsule muricate; seeds tuberculate. S. Sledgei Macfarl. 
In wet acid bogs on slopes and flats in pinelands in e. and s.e. Tex., Mar.-Apr.; on the 
Gulf Coastal Plain from s. Ala. to e. Tex. 

FAM. 84. DROSERACEAE SALISB. n SUNDEW F AMIL y 

Perennial or biennial ( rarely annual) insectivorous herbs growing in wet or damp soil; 
leaves circinate in bud, expanding into a rosette or tu.ft at base of scape or rarely scattered 

13 Re£.: Frances E. Wynne in Bull. Torrey Club 71:166-174. 1944; Lloyd H. Shinners 
in Sida 1:53-59. 1962; C. E. Wood, Jr. in Jour. Arnold Arb. 47:89-99. 1966. 
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in submersed plants, with or without prominent stipules, red or green, adorned with 
gland-tipped hairs that exude drops of a clear glittering glutinous fluid; scape with a 
simple or branched few-flowered secund inflorescence that nods at the undeveloped 
apex; flowers regular, shortly pedicellate, opening only in sunlight, hypogynous, usuaJly 
5-merous, soon withering but persistent; calyx imbricated; petals convolute; stamens 5,
opposite the sepals, the anthers fixed by the middle; styles 3 or 5, bipartite to base;
capsule 3- to 5-valved, with as many parietal placentas as valves; seeds numerous.

About 4 genera of more than 100 species of worldwide distribution. 

1. DROSERA L. SUNDEW 

Characters same as those of the family. More than 100 species primarily in the Southern 
Hemisphere. 

1. Scape with gland-tipped hairs except toward base; stipules absent or vestigial; seeds
crateriform, 0.3-0.4 mm. long ...........••...... 1. D. annua.

1. Scape glabrous or with inconspicuous sessile glands; stipules prominent, free (2)
2( 1). Petioles with few to many long lax hairs lacking gland-tip; flowers pink, about 10 

mm. in diameter; seeds 0.4-0.5 mm. long, papillose-corrugated with 1 4  to 16 ridges
...........•.............•............ ....... 2. D. capillaris.

2. Petioles glabrous or with inconspicuous sessile glands; flowers white, 7-8 mm. in
diameter; seeds 0.7-1 mm. long, irregularly and densely covered with long papillae 
...............•••......•.................... 3. D. intermedia.

1. Drosera annua E. L. Reed. Leaf blades suborbicular to cuneate-flabellate, to 8 mm.
long and wide, about one-third as long as the glandular petiolar base; stipules lacking or 
rudimentary; scape erect, to 12 cm. tall, provided with gland-tipped hairs, supporting as 
many as 6 flowers; sepals ovate, subacute, to 4 mm. long, united at base; petals pink or 
roseate, obovate, to 9 mm. long; capsule obovoid, 3.5 -4 mm. long; seeds black, obovoid, 
the pits in 10 to 12 rows. In damp sand in pinelands or mixed forests and in open bogs 
in e. and s.e. Tex., Feb.-June; Tenn., s. to Ala., Okla., La. and Tex. 

Referred by some authors to D. brevifolia Pursh. 
2. Drosera capillaris Poir. Leaf blades broadly spatulate to obovate, to 1 cm. long and

9 mm. wide, exceeded in length by the more or less pubescent petioles that are to 
4 cm. long; stipules divided into numerous setaceous segments to 5 mm. long; scape erect, 
to 2 5  cm. tall, glabrous or inconspicuously glandular, supporting as many as 20 glabrous 
flowers in a strictly erect inflorescence; sepals oblong-elliptic, obtuse, to 4 mm. long and 
2 mm. wide, united at base; petals pink, to 7 mm. long and 3 mm. wide; capsule ellipsoid
obovoid, to 5 mm. long; seeds ovate-oblong to elliptic, asymmetric, brown, coarsely 
papillose-corrugated. In wet sands and on seepage slopes and in bogs in e. Tex., Feb.
June; Va., Tenn. and Ark., s. to Fla. and Tex.; also W.I., Mex., C.A. and n. S.A. 

3. Drosera intermedia Hayne. Leaves usually basal but sometimes extending up the
stem when the plants grow in water or very wet places; leaf blades spatulate to oblong
obovate, to 2 cm. long and 5 mm. wide, with slender glabrous or inconspicuously glandu 
lar petioles to 5 cm. long; stipules divided into several setaceous segments to 5 mm. long; 
scape erect, to 2 dm. tall, glabrous or inconspicuously glandular, supporting as many as 
20 flowers in an inflorescence that at first curves outward and often downward at the 
base before becoming erect; sepals oblong, to 4 mm. long and 1.5 mm. wide, united at 
base; petals white or sometimes pinkish, to 5 mm. long and wide; capsule ellipsoid, to 
5 mm. long; seeds oblong, reddish-brown, blunt at the ends, densely and irregularly 

covered with long papillae. In wet sands and peaty areas in s.e. Tex., June- Aug.; Nfld. 
to Ont., w. to 0., Ill. and Minn., s. to Fla. and Tex. 

FAM. 85. PODOSTEMACEAE AGARDH 
fuvER-WEED F AMIL y 

Aquatic herbs, atttached to rocks in swift-flowing water by disclike processes, in habit 
resembling some species of algae and mosses; leaves alternate, 2-ranked, simple to lobed 
or decompound; flowers naked, solitary, perfect, arising from a spathelike involucre; 
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perianth wanting or composed of 3 to 5 scalelike or membranous sepals; stamens 1 to 
many; fruit a 2- or 3-celled many-seeded ribbed capsule. 

About 130 species in more than 40 genera, mostly tropical. 

1. PODOSTEMON Mrcm:. RIVER-WEED 

Characters of the family. More than a dozen species of wide distribution. 
1. Podostemon Ceratophyllum Michx. THREAD-FOOT. Plant olive-green, firm, glabrous;

leaves long-petiolate, rigid, divided into linear or filamentous segments or sometimes 
simple, with dilated base sheathing the stem; stems abbreviated to very elongate, some
times as much as 6 dm. long or more; flowers green, arising along the stems or in clusters 
at apex of stems, with slender pedicels; perianth obsolete; stamens 2, the more or less 
united filaments exceeding the ovary; ovary 2-celled; stigmas 2, subulate; capsule un
equally 2-valved, with one 5-ribbed valve persistent, broadly ellipsoid, 2-3 mm. long. 
Attached to rocks in streams in ( ?) e. Tex., May-July; from Ga., along the Gulf Coast to 
Okla., n. to Ont. and N.B. 

Although no specimens have been seen from Texas the species is included here because 
of the strong possibility of its occurrence in the state. It is extremely abundant in some 
£ections of the Mountain Fork River in McCurtain Co., Oklahoma , less than 30 miles north 
of Bowie and Red River counties, Texas. 

FAM. 86. CRASSULACEAE DC. 74 0RPINE FAMILY 

Annual or perennial succulent exstipular herbs with perfect symmetrical Bowers usually 
in a cyme; leaves simple or sometimes dentate; petals ( free or somewhat united) and 
pistils the same number as the calyx segments and the stamens the same or double their 
number; fruit a I-celled follicle that opens down the ventral suture, 1- to many-seeded. 

About 1,500 species in 35 genera that are worldwide in distribution. 
1. Plants minute, spreading or decumbent, annual; leaves opposite and connate at base,

7 mm. long or less; flowers solitary or in glomerules usually in axil of leaves, to 
2 mm. long; stamens as many as calyx segments .... 1. Tillaea, p. 714. 

1. Plants erect to suberect-ascending or sometimes procumbent, perennial or sometimes
annual; leaves not opposite or ( if so) not connate at base, sometimes in irregular 
whorls, longer than above; flowers in cymes, racemes or panicles, usually much 
more than 2 mm. long; stamens twice as many as the calyx segments (2) 

2( 1 ). Corolla with the parts free or essentially so; perennials or annuals ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. Sedum, p. 715. 

2. Corolla united ( at least at base) to form a tube; all perennials ( 3)
3 ( 2). Leaves broad and flat, borne in a basal rosette, those of the scape reduced and

often bractlike ............................... 3. Echeveria, p. 716. 
3. Leaves terete to subcylindric and turgid, linear, borne on stem ( 4)
4 ( 3). Plants small, in an thesis to 15 cm. tall; leaves less than 2 cm. long; flowers less

than 5 mm. long .............................. 4. Villadia, p. 716. 
4. Plants large, in anthesis well above 30 cm. tall; leaves much more than 2 cm. long;

flowers about 25 mm. long ...................... 5. Kalanchoe, p. 717. 

I. TILLAEA L. PIGMY-WEED 

About 20 species of worldwide distribution. 
I. Tillaea aquatica L. WATER PIGMY-WEED. Tufted or matted more or less aquatic

annual, glabrous throughout; stems filiform, much-branched from base, spreading or 

�l Adapted partly from N. L. Britton and J. N. Rose in N. Am. Fl. (22)(1):7-74. 1905. 
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decumbent, to 10 cm. long; leaves opposite, connate-perfoliate, linear to linear-oblong, 
entire, to 7 mm. long; flowers minute, solitary, axillary, 4-merous, essentially sessile or 
with pedicels longer than the leaves; calyx 1 mm. long, about half as long as the greenish
white petals; follicles ovoid, 1.5-2 mm. long, 1- to several-seeded. Crassula aquatica 
( L.) Schoenl., Tillaeastrum aquaticum ( L.) Britt. On dry mud flats about pools and 
along shores in e. and s.e. Tex., l\fay-Aug.; from Nfld., w. to Wash., Ut., Wyo. and Tex., 
s. to Md. and La.; also Mex.

Plants with some of the pedicels exceeding the leaves have been segregated as var.
Drummondii (T. & G.) Jeps. [Tillaea Drummondii T. & G., Crassula Drummondii (T. & 
G.) Fedde, Tillaea.strum Drummondii (T. & G.) Britt.]. 

2. SEDUM L. STONECROP. 0RPINE 

Smooth and fleshy-leaved perennials or occasionally annuals with mostly alternate 
( sometimes opposite or whorled ) or im bricated simple leaves and flowers in broad to 
one-sided terminal or axillary cymes; sepals and petals 4 or 5, the usually narrow petals 
free or scarcely united at base; stamens 8 to 10, mostly perigynous; follicles several- to 
many-seeded, each subtended by a basal scale. 

About 600 species, mainly in temperate and boreal regions of the N orthem Hemisphere. 

1. Leaves ( at least the upper ones ) densely imbricated, rarely to 5 mm. long ( 2 )
1. Leaves not imbricated ( excepting those of rosettes ), alternate or rarely opposite or 

whorled, more than 5 mm. long ( 3 )  

2( 1 ). Stems covered with tubercles; follicles widespread .1. S. Havardii. 
2. Stems not tuberculate; follicles erect ................ 2. S. moranense. 

3 ( 1 ) . Annual or biennial species ( 4 )
3. Perennial species ( 5 )

4(3 ). Follicles ascending; petals white or pinkish ...... 3. S. pulchellum. 
4. Follicles widely divergent; petals bright-yellow ..... .4. S. Nuttallianum. 

5(3 ). Plants found in coastal area of south Texas; leaves opposite, 2-2.5 cm. long ..... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. S. texanum.

5. Plants confined to mountains of Trans-Pecos Texas; leaves not opposite, to 1 cm.
long (6 ) 

6( 5 ). Petals narrowly lanceolate, about 4 mm. long; lower leaves ovate ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. S. Robertsianum. 

6. Petals spatulate to spatulate-obovate or elliptic, 6-8 mm. long; lower leaves obovate
to elliptic-obovate ............................. 7. S. Wrightii. 

I. Sedum Havardii Rose. Low procumbent perennial, much-branched at base; stems
reddish and covered with tubercles, to about 15 cm. long; leaves flattened but somewhat 
turgid, 2.5-5 mm. long, elliptic, obtuse, the upper ones distinctly imbricated; flowers 
few clustered at and near the apex of the branches, sessile or nearly so; calyx small, 
about 1 mm. long; petals creamy-white tipped with dark-red or reddish, narrowly lanceo
late, acuminate, 4-5 mm. long; follicles widespreading. S. Liebmannia11um of Coult. 
( Bot. W. Tex. 110. 1891 ), not Hemsl. At foot of cliHs and in crevices of rock ledges in 
Davis and Chisos Mts. in the Trans-Pecos; endemic. 

2. Sedum moranense H.B.K. Perennial, procumbent, much-branched, rooting at the
nodes; leaves glabrous, ovate, minute, scarious at base, 1-3 mm. long, thick, turgid, obtuse, 
densely appressed, imbricated; flowers in short secuncl racemes or only one or two at the 
tips of the branches; pedicels very short; sepals linear-oblong, somewhat unequal, fleshy, 
produced backward at base; petals reddish, 5 mm. long, lanceolate; follicles erect, at 
least at first. S. Liebmannianum Hemsl. 

Reported from Trans-Pecos Texas but it is very dubious that this Mexican species 
occurs there. 

3. Sedum pulchellum Michx. Glabrous annual (or biennial ?), ascending or trailing,
branched, 1-3 dm. long; leaves crowded, terete, linear, sessile, obtuse, slightly auriculate 
at the base, 6-25 mm. long, about 2 mm. wide; cyme 4- to 7-forked, its branches 
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spreading or recurved in flower; flowers sessile, close together, 8-12 mm. broad; petals 
linear-lanceolate, acute, about twice the length of the lanceolate obtusish sepals; follicles 
4-6 mm. long, tipped with slender styles. In seepage on and about calcareous rocks in
e. Tex., Mar.-May; from w. Va., w. to s. Ill., Mo. and Kan., s. to Ga., Ala., Ark. and Tex.

4. Sedum Nuttallianum Raf. YELLOW STONECROP. Annual, pale-green, low, tufted,
glabrous, 5-8 cm. tall; leaves alternate, linear-oblong, teretish, obtuse, sessile, entire, 4-15 
mm. long; cyrne 2- to 5-forked, its branches 1-5 cm. long; flowers sessile or very short
pedicelled, about 7 mm. broad; petals yellow, lanceolate, acute; follicles divergent, tipped
with short subulate styles. S. Torreyi G. Don. On shallow soil, especially on and about
sandstone and granite, also in pasturelands and clayey soils, mainly on the Edwards
Plateau but n.e. to Hopkins Co., Apr.-July; in s.w. Mo., Ark., Okla. and Tex.

5. Sedum texanum J. G. Sm. Clabrous ascending herbaceous perennial, 1-2 dm. tall,
cespitose, sparingly branching near base; leaves opposite, thick, fleshy, obovate to ovate
lanceolate, obtuse to acute, to 25 mm. long; inflorescence a spicate equilateral raceme or 
somewhat paniculate; flowers subsessile; sepals oblong to lanceolate, acute, 2-3 mm. long; 
petals free, rosy-yellow, 4-5 mm. long, oblong to oblanceolate, acute to subacuminate; 
follicles erect, long-acuminate. Villadia texa11a (J. C. Sm.) Rose, Lenophyllum texanum 
( J. G. Sm.) Rose. In chaparral and brushland along the coast in s. Tex., Oct.-Dec.; 
endemic. 

6. Sedum Robertsianum Alex. Erect-sprawling succulent perennial; stems strongly
red-streaked and -spotted, 8-12 cm. long; leaves ovate, turgid, elliptic in cross section, 
glabrous, yellow-green, heavily spotted with red, 5-8 mm. long, 3-4 mm. in diameter, 
obtusely apiculate at apex; inflorescence 2-branched or sometimes simple; flowers 6 to 
12 on each branch of inflorescence, about 1 cm. across, equilaterally arranged, sessile or 
short-pedicelled; sepals lanceolate, the outer ones largest; petals narrowly lanceolate, 
about 4 mm. long, twice the length of the largest sepals, greenish at base, bright-yellow 
above, the channel on the upper surface deepening into a pit below the middle of petal. 
In shallow calcareous soils on mt. summits in the Trans-Pecos, spring-summer; endemic. 

7. Sedum Wrightii Gray. Perennial, glabrous; stems weak, decumbent, 2-5 dm. long or
less, often with long branches; barn} and lower leaves obovate to elliptic-obovate, obtuse, 
6-10 mm. long, those of the inflorescence oblong to spatulate-oblong, much smaller;
cymes compact; flowers very short-pedicelled; calyx segments oblong, obtuse, half the
length of the petals; petals spatulate to spatulate-obovate or sometimes elliptic, obtuse or
obtusish, apiculate, white tinged with rose, 6-8 mm. long, their tips spreading; follicles
erect, a little shorter than the petals, tipped with subulate styles. In crevices of ledges
and on boulders, both igneous and limestone, in w. Edwards Plateau and the Trans-Pecos,
July-Oct.; Tex., N.M. and n. Mex.

3. ECHEVERIA DC.

About 200 species mainly in the drier regions of the Western Hemisphere. 
I. Echeveria strictiflora Cray. Scapose perennial plant with a rosette of broad flat

succulent leavec:; leaves oblanceolate to broadly spatulate, acuminate, glabrous, pale-green 
and slightly glaucous, to about 1 dm. long and 4 cm. wide, the upper surface with 
bright-red margins; flowering scape 2-4 dm. tall, simple or sometimes forked, provided 
with greatly reduced lanceolate leaves; racemes secund, to 15 cm. long; flowers shortly 
pedicelled, about 15 mm. long; sepals 5, oblong; corolla 5-angled and -lobed, twice the 
length of sepals, scarlet; stamens 10, the anthers oblong; scales large, thick, truncate; 
follicles free, oblong, erect, tapering into a slender style. Cotyledon stricti-flora (Cray) 
Balcer. On ledges and rocky slopes in mts. of the Trans-Pecos, June-Aug.; also n. Mex. 

4. VILLADIA ROSE

Between 25 and 3() species, mostly Mexican and Andean. 

1. Villadia squnmulosa H.B.K. Perennial herb with fleshy or somewhat tuberous roots
and terete turgid leaves, glabrous throughout; stems slender, branching at base, erect or 
ascending, 1-1.5 dm. long; leaves linear, 1-2 cm. long; flowers sessile or short-pedicelled, 
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either single and axillary or in small clusters; sepals 5, nearly equal; corolla segments 
rose-colored, ovate, acute, thin, 2-3 mm. long, about twice as long as the sepals, united 
into a short but distinct tube; appendages very large, yellow, 1 mm. long or more, 
thickened above; stamens 10; follicles erect. In the mts. of Trans-Pecos Tex. and Chih.; 
spring-summer. 

5. KALANCHO:lt A.DANS.

About 125 species mainly in Africa and Madagascar; containing many species grown 
for their ornamental value, including the following. 

1. Kalanchoe verticillata Elliot. Glabrous perennial with simple erect stems to about
1 m. tall; leaves sessile, opposite or whorled, linear-subcylindric, mottled wit'h violet
brown, 2.5-15 cm. long, producing plantlets at the tips; flowers in panicles, tubular, 
scarlet to salmon-color, pendulous, about 25 mm. long. Bryophyllum tubiflorum Harv. 
A nat. of S. Afr., cult. in s. Tex. where it has become naturalized, especially abundant in 
cactus-mesquite thickets at Loyola Beach, Kleberg County, as well as elsewhere in the 
Rio Grande Valley. 

Quite a few species of succulents are cultivated in the Rio Grande Valley. Since some 
of these tend to persist around abandoned homesites and some even tend to migrate into 
the surrounding brush and chaparral growth, these will undoubtedly, in time, have to be 
treated as a part of our introduced and established flora. 

FAM. 87. SAXIFRAGACEAE Juss. SAXIFRAGE F AMll.. y 

Perennial herbs, woody vines, shrubs or rarely small trees with opposite or alternate 
usually exstipulate leaves; inflorescence variable; stamens mostly definite; carpels com
monly fewer than the sepals, either separate or partly so or all combined into one com
pound pistil; floral cup either free or adherent to ovary, usually persistent or withering 
away; stamens and petals almost always inserted on rim of floral cup; ovary usually at 
least partly inferior; fruit a capsule or berry; ovules anatropous; seeds with copious 
endosperm. 

Closely allied to Rosaceae and with some genera without clear relationships; sometimes 
split into several families. Estimated to be more than 1,000 species in nearly 100 genera 
in both hemispheres. 
1. Plants herbaceous ( 2)
1. Plants woody ( 6 )
2 ( 1). Plants diminutive, forming prostrate patches less than 5 cm. across .......... . 

• . • • • . • . . . . • • • . . • . . . . . . . . . . • • . . . . • . . . . . . . . . . . 1. Lepuropetalon, p. 718. 
2. Plants with prominent erect stems ( 3)
3 ( 2). Leaves scattered along the flowering stem; ovary 5- to 7-celled; follicles circum

scissally dehiscent; ovary mostly superior . . . . . . . . . 2. Penthorum, p. 718. 
3. Leaves mostly basal and rosulate; ovary 1- or 2-celled; fruits not dehiscent as above;

ovary about half-inferior ( 4) 
4(3). Fertile stamens 10; ovary 3- or 4-celled; mature leaves usually less than 3 cm. long 

• . • . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . • . . . . . . . . . . 3. Saxifraga, p. 718. 
4. Fertile stamens 5; ovary I-celled; mature leaves usually more than 3 cm. long ( 5)
5( 4). Leaves lobulate or toothed; flowers in panicles, without staminodia .......... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. Heuchera, p. 719. 
5. Leaves entire; flowers solitary on a scapose stem, with staminodia .............. , 

............................ , ...... , . . . . . . . • . 5. Parnassia, p. 719. 
6 ( 1). Leaves alternate ( 7) 
6. Leaves opposite ( 8 )
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7(6). Leaves pi.lmately veined, unlobed, at most with serrulate margins; ovary superior, 
free from the calyx; fruit a capsule . . . . . . . . . . . . . . . 6. !tea, p. 720. 

7. Leaves noticeably palmately veined and lobed; ovary inferior; fruit a berry ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. Ribes, p. 720. 

8(6). Stamens usually many more than 15; leaves characteristically ovate or elliptic (9) 
8. Stamens 12 or less; leaves characteristically linear or linear-elliptic ( 10)

8 ( 8). Erect or spreading shrubs; flowers 4- or 5-merous; calyx lobes well-developed ..
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. Philadelphus, p. 722. 

9. High-climbing vines; flowers 7- to 10-merous, calyx lobes toothlike ............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. Decumaria, p. 725. 

10( 8). Petals long-clawed; filaments terminated by 2 narrowly triangular appendages; 
capsules ovoid or conic, more than 8 mm. long .... 10. Fendlera, p. 725. 

10. Petals without a claw; filaments without appendages; capsules ellipsoid, less than
6 mm. long ...........•...................... , 11. Fendlerella, p. 726. 

I. LEPUROPETALON ELL.

A monotypic genus. Segregated by some authors as a monotypic family, Lepuro
petalaceae. 

1. Lepuropetalon spathulatum (Muhl.) Ell. Annual diminutive herbs, growing in
small tufts, glabrous, mostly in hemispheric patches 1-1.5 cm. across; stems abbreviated, 
usually branched from the base, the branches angled; leaves alternate, simple, sessile, 
spatulate, 2-6 mm. long, obtuse, usually adorned with lines of reddish glands; entire; 
flowers inconspicuous but large for the plant, solitary near or at the ends of the stems 
and branches; hypanthium flattish, at maturity longer than the calyx; calyx 1.5-2 mm. 
wide; sepals 5, ovate, spreading, 1-2 mm. long at maturity; corolla white, minute, regular; 
petals 5, broad, scalelike, shorter tl1an the sepals, reniform to ovate-renifonn; stamens 5; 
filaments subulate, very short; ovary partly inferior, the 3 or 4 short carpels united; fruit 
about 2 mm. long, the folliclelike carpel apices erect, slightly spreading; fruit a capsule 
loculicidal at apex; seeds pitted. Sandy soil about sinks and on wet soil in tile e. half of 
Tex., Feb.-Mar.; from S.C. and Ga. to Tex and Mex.; also Chile. 

2. PENTHORUM L. DrTCH-STONECROP 

About 3 species, with 2 in Asia. Segregated by some autl1ors as a monogeneric family, 
Penthoraceae. 

1. Pcnthorum sedoides L. Upright or somewhat bushy-sprawling weedlike perennial
herb, �toloniferous; �tern decumbent at base, simple to widely branched, to about 8 dm. 
tall; leaves alternate, scattered, elliptic to broadly lanceolate, serrate, acute to acuminate 
at apex, narrowly cuneate at base, to 15 cm. long and 4 cm. wide; flowers yellowish
green, loosely spiked along the upper side of the naked scorpioid branches of the cyme; 
calyx lobes 5 or 7; petals usually absent; stamens 10; pistils 5 or 7, united below and 
slightly sunken in the receptacle, forming a 5-angled 5-horned and 5-celled capsule that 
opens by dehiscence of the caplike beaks, with numerous ellipsoid echinate seeds. Wet 
ground, usually along and on edge of water in streams in e. and s.e. Tex., June-July; from 
Fla. to Tex., n. to s. N.B., N.E., s.w. Que., s. Ont., Mich., Wisc., Minn. and Neb. 

3. SAXIFRAGA L.

About 370 species, mostly in the North Temperate Zone. 

1. Saxifraga texana Buckl. Perennial herb from a bulbous base, to 15 cm. tall; leaves
simple, in a basal rosette, spreading, broadly ovate to ovate-oblong, obtuse at apex, 
abruptly narrowed into a petiolate base, to 4 cm. long, usually much smaller, witl1 undu
late margins, essentially glabrous; scapes erect, usually solitary, green or rose-colored, 
coarsely white-pubescent ( especially below the middle); cymules aggregated into tight 
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heads; sepals ovate to oblong, obtuse, 1.5-2 mm. long, commonly rose-colored; p_etals 
white, broadly elliptic to obovate, 2.5-3 mm. long, narrowed at base; stamens 10; follicle
like carpel tips 3 or 4, about 3 mm. long, the stout tips ascending or somewhat spreading. 
S. Reevesii Cory, Micranthes texana (Bucld.) Small. In seepage on rock outcrops in
fields and on edge of woods in e. Tex., uncommon, Feb.-Mar.; in Mo., Kan., Ark.,
Okla. and Tex.

4. HEUCHERA L.75 ALUMROOT 

Perennial herbs with scapose stems from a stout caudex and long-petioled mostly basal 
simple leaves; petioles glabrous to densely pubescent, '_Vith dilated margins or adherent 
stipules at their base; leaf blades orbicular to broadly ovate or somewhat pentagonal or 
reniform, cordate to subtruncate at base, often somewhat lobulate and toothed; flowers 
in small clusters borne in a narrow often lax panicle, slightly irregular, greenish or 
purplish; calyx 5-cleft; petals 5, narrow; styles 2, slender; ovary half-inferior; capsule 
I-celled, ovoid, with 2 parietal many-seeded placentae, 2-beaked, opening between the
beaks; seeds oval, with a rough close seed coat.

About 50 species in North America. 
1. Petals shorter than to only slightly exceeding the sepals; plants confined to northeast

Texas •.••.•.........•........•.............. 1. H. americana. 
I. Petals about twice as long as the sepals; plants confined to mountains of Trans-Pecos

Texas (2) 
2(1). Inferior part of ovary turbinate to broadly obconic at anthesis, about as broad as 

or broader than long ........................... 2. H. rubescens. 
2. Inferior part of ovary narrowly obconical, distinctly longer than broad ...... . . ... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. H. leptomeria. 

1. Heuchera americana L. Leaves to 15 cm. long, with 5 to 9 rounded lobules and
numerous blunt teeth, glabrous to finely strigose on upper surface, more or less hirsute 
or strigose on veins of lower surface; flowering stems glabrous to short-hirsute, becoming 
glandular in the inflorescence, to 1 m. ta11; flowers 3- 5 mm. long; calyx nearly regular, the 
tube flaring from summit of the broadly campanulate hypanthium, about 1 mm. long; 
petals obovate to spatulate or oblanceolate, often purplish; stamens and style conspicu
ously exserted; capsule ovoid, 5-7 mm. long, with persistent styles nearly as long. Upland 
woods in n.e. Tex., Apr.-June; from Conn. to Ont. and Mich., s. to Ga., Ala., Tex. 
and Okla. 

Our plants appear to be referable to var. brevipetala Rosend., Butt. & Lak., with the 
petals shorter than the sepals or linear-oblanceolate and slightly exceeding the sepals. 

2. Heuchcra rubescens Torr. Leaves to about 5 cm. long, glabrous to sparingly hirsute
on upper surface ( especially on the veins), often more or less hirsute on the veins of 
lower surface, rounded-lobulate and with rounded-ovate, ciliate and b::-istle-pointed teeth; 
flowering stems glabrous to more or less hirsute below, shining, becoming glandular in 
the inflorescence, to 4 dm. tall; hypanthium narrowly campanulate, pinkish, glandular
puberulent and ( with the sepals) more or less white-hairy; sepals oblong, obtuse, green
tipped, 3-6 mm. long; petals linear-oblanceolate, about twice the length of the sepals; 
stamens as long as or slightly longer than the petals. Rocky places in the mts. of the 
Trans-Pecos, up to 8,000 ft. alt., July-Sept.; from Ut. to Calif. and s.e. Ore., e. to w. Tex. 

3. Heuchera leptomeria Greene. The basis for separating H. leptomeria from H. robes
cens is extremely tenuous. It is quite possible that they should be combined. H. versicolor 
Greene var. leptomeria (Greene) Kearn. & Peeb. On moist shaded rocks in conifer forests 
in mts. of the Trans-Pecos, July-Oct.; from w. Tex. and s. Ut. to Ariz., Calif. and n. Mex. 

5. PARNASSIA L. GRASS-OF-PARNASSUS 

Perennial glabrous herbs with short rootstocks and with a scapelike stem; leaves simple, 
entire, mostly basal and petioled, the single cauline leaf sessile; scape typically I-flowered; 

1
• Ref.: C. 0. Rosendahl, F. K. Butters and Olga Lakela in Minn. Stud. Pl. Sci.

2: 1-180. 1936. 
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hypanthium short and usually poorly developed; sepals 5, imbricated in bud; petals 5, 
imbricated in bud, white, conspicuously greenish- or yeHowish-veined, deciduous; stamens 
5, persistent and alternate with the petals and with 5 clusters of more or less united 
staminodia that are gland-bearing at the ends; ovary I-celled, superior to half-inferior; 
style short or none; stigmas 4, sessile; capsule I-celled, 4-valved. 

About 50 species in the Northern Hemisphere. Segregated by some authors as a 
monogeneric family, Parnassiaceae. 

I. Leaves renifonn; petals with claw; staminodes 5-9 mm. long, equaling or shorter
than the stamens .......................... .... I. P. asarifolia. 

I. Leaves suborbicular-ovate; petals sessile; staminodes 12-15 mm. long, conspicuously
longer than the stamens ........................ 2. P. grandifolia. 

I. Pamassia asarifolia Vent. Flowering stem 2-5 dm. high; basal leaves with petioles
to 15 cm. long, broadly reniform, 3-4 cm. long, wider than long; cauline leaf about or 
below middle of stem, similar to but smaller than the basal leaves; petals oblong-elliptic, 
contracted at base into a claw, 12-18 mm. long, with 11 to 15 radiating veins; staminodia 
3-pronged, usually slightly shorter than the stamens, 5-9 mm. long, united for one
fifth to two fifths their length. In sphagnum moss of evergreen shrub bogs in e. Tex.,
rare, Sept.-Nov.; from Va. and W.Va., s. to Ga. and Tex.

2. Pamassia grandifolia DC. Flowering stems to 4 dm. tall; basal leaves with petioles
to 15 cm. long, thick and firm, ovate to suborbicular, usually subcordate at base, to 1 dm. 
long and 8 cm. wide; cauline leaf ovate to suborbicular-ovate, 1,1sually borne below the 
middle of the scape; sepals elliptic, 4-5 mm. long, 3- to 7-veined; petals elliptic, 15-20 
mm. long, with about 7 strong veins; filaments 7-8 mm. long, subulate; anthers ovate,
acute, about 3 mm. long; staminodia nearly 6liform, 12-15 mm. long, 3 to 5 in each set,
united only at the base; capsule ovoid, about 15 mm. long. In moist meadows and wet
marly situations in e. Tex., rare, Aug.; from Fla. to Tex., n. to Va., W.Va., Tenn. and Mo.

6. ITEA L. SWEET-SPIBE 

About 15 species, mostly in southeast Asia. This genus, along with Choristylis Harv., 
is treated as a segregate family, lteaceae, by some authors. 

1. ltea virginica L. TASSEL-WHITE. Shrubs to 25 dm. tall; leaves simple, alternate,
petioled, deciduous, broadly elliptic to oblong or obovate, acute to abruptly acurninate 
at apex, minutely serrate, at time of Bowering to 8 cm. or more long; racemes simple, 
terminating the branchlets, to 2 dm. long and 2 cm. in diameter, loose and open, the 
rachis and pedicels evident; calyx 5-cleft, free from the ovary or nearly so; petals 5, 
white, lanceolate, much longer than tl1e calyx and longer than the 5 stamens; capsule 
oblong, 2-grooved, 2-celled, tipped by the 2 united styles, 2-parted when mature, several
seeded. Swamps, about lakes and along wooded streams in e. Tex., Apr.-May; from Fla. 
to Tex., n. to  N.J., e. Pa., Ky., s. Ill., Mo. and Okla. 

7. RIJ3ES L. CtnmANT. GOOSEBERRY 

Shrubs with arching or straggly branches, unarmed or sometimes spiny; leaves alternate 
or appearing to be fascicled, broadly rounded, mostly pahnately lobed, with the lobes 
toothed or crenate; Bowers solitary or in fascicles or abbreviated racemes; calyx 5-lobed, 
often colored, the tube adherent to the ovary; petals 5, smail, inserted in the calyx tube; 
stamens 5, inserted on calyx tube alternately with the petals; ovary I-celled; berry 
crowned by the shriveled remains of the flower. 

About 150 species in cold or temperate re�ions in both hemispheres. A number of 
species are of economic importance because they are alternate hosts for the white pine 
blister rust, the fruits are eaten by birds, animals and man, and many are favorite browse 
plants of both domestic animals and deer. This genus, along with Grossularia Mill., is 
treated by some authors as a segregate family, Grossulariaceae. 

1. Branchlets prickly with short nodal spines; pedicels not jointed ( 2)
I. Branchlets without spines; pedicels jointed ( 3)
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2( 1 ). Branches with 2 to 4 spines at a node; petioles sparsely pilose and typically with 

scattered long pectinate hairs below the middle; found only in east Texas ..... . 
. . • • • • • . . • • . • • • • • • • • • • • • • • . . . . • • • • • • • . • • • • • . • 1. R. curvatum.

2. Branches with a solitary spine at a node; petioles uniformly densely pubescent;
found only in mountains of west Texas ........... 2. R. leptanthum.

3( 1 ). Hypanthium and sepals densely pubescent; anthers with a conspicuous cup
shaped apical gland; fruit glandular-stipitate; inflorescences and petioles pubescent 
and with noticeably stipitate glands ............. 3. R. mescalerium.

3. Hypanthium and sepals glabrous or essentially so; anthers at most with a callus at
the apex; inflorescence and petioles without long-stipitate glands ( 4) 

4(3). Hypanthium 12-1 5 mm. long; sepals at most about half as long as the tube, 
revolute or spreading in the faded flower; young branchlets reddish-brown ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. R. odoratum.

4. Hypanthium 6-10 mm, long; sepals more than half as long as the tube, upright and
closed in the faded flower; young branchlets tan-color ..••................... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . 5. R. aureum.

I. Ribes curvatum Small. GRANITE GOOSEBERRY. Shrub diffusely branched, to 1 m. tall;
branchlets slender, reddish-brown, with reddish slender nodal spines 4-6 mm. long; 
leaves suborbicular, cuneate to subcordate at base, 1-3 cm. wide, 3- to 5-lobed, the lobes 
with few obtuse-rounded teeth, sparingly pubescent; petioles slender, as long as or shorter 
than blade; flowers 1 to 5 on slender peduncles, white; bracts often 3-lobed, ciliate; 
ovary glandular or pubescent; hypanthium broad-campanulate, glandular; sepals linear 
to linear-spatulate, 6-10 mm. long, revolute; petals prominently toothed near apex, 1.5-2 
mm. long; stamens as long as sepals; filaments villous; fruit greenish, glabrous, globose,
6-8 mm. in diameter. Grossularia texensis Cov. & Berger. Rocky woods and slopes in
e. Tex., Mar.-May; from Ga. to La. and Tex.

2. Ribes leptanthum Gray. Shrub slender, to 2 m. tall; branchlets arching, smooth or
bristly, with stout nodal spines from a broad swollen base and to 12 mm. long; leaves 
suborbicular-renifonn, truncate to open-cordate at base, 5-20 mm. wide, 3- to 5-cleft with 
dentate lobes, glabrous to pubescent and somewhat glandular; petioles as long as or 
shorter than blade; Bowers greenish-white, 1 or 2 on a slender peduncle; pedicels short or 
wanting; ovary glabrous or sometimes glandular-pubescent; sepals oblong, greenish-white, 
about as long as the nearly cylindric greenish hypanthium; petals white or pinkish, obo
vate, obtuse, about half as long as the sepals and as long as the stamens; style glabrous, 
exserted, bifid at apex; fruits black, lustrous, smooth or glandular-hispid. On talus slopes 
and about boulders and cliffs in mts. of the Trans-Pecos, up to 8,000 ft. alt., Mar.-May; 
from w. Tex. and Colo. to Ut. and Ariz. 

3. Ribes mescalerium Cov. Shrub, much-branched and upright; leaves renifonn to
orbicular, cordate to broadly cuneate at base, 1-4 cm. wide, 3- to 5-lobed, with obtuse 
crenulate lobes, commonly pubescent; flowers greenish-white; bracts obovate, dentate 
at the obtuse apex; hypanthium about 7 mm. long, pubescent; sepals oblong-ovate, about 
half as long as the hypanthium; anthers with a conspicuous cup-shaped apical gland; 
style glabrous; fruit sparingly glandular-pubescent, black. Near summit of mts. in the 
Trans-Pecos, up to 8,000 ft. alt., July-Sept.; in w. Tex. and N.M. 

This species is closely allied to the more western R. inebrians Lindi. and R. cereum 
Doug!. 

4, Ribes odoratum Wend!. BUFFALO CURRANT. Shrub erect, to 2 m. tall, the young 
branchlets reddish-brown, pubescent; leaves ovate to orbicular-renifonn, cuneate to 
truncate at base, 3-8 cm. wide, deeply 3- to 5-lobed, with coarsely dentate lobes, glabrate 
to puberulous on lower surface; flowers yellow, fragrant, 5 to 10 in a usually nodding 
raceme; bracts ovate to oval, foliaceous; rachis pubescent; hypanthium 12-1 5 mm. long 
and 2-2.5 mm. wide; sepals elliptic-obovate, scarcely half as long as tube, 5-6.5 mm, long, 
revolute or recurved, not upright and closed in the faded Bower; petals 2.5-3.5 mm. Jong, 
erose at apex, reddish; fruit globose to ellipsoid, black or yellowish, 8-10 mm. long. On 
cliffs, rocky slopes and sandy bluffs in w. half of Tex., Feb.-May; from Minn. to Ark., 
Tex., Col. and S.D. 

5. Ribes aureum Pursb. GoLDEN CURRANT. Shrub to 2 m. tall; young branchlets Ught
tan-color, glabrous or puberulous; leaves orbicular-reniform to obovate, cuneate to sub-
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cordate at base, to 5 cm. wide, 3-lobed, the coarsely crenate-dentate lobes often with 
only 2 or 3 teeth, glabrous or sometimes puberulous on lower surface; petioles about as 
long as blade; flowers yellow, fragrant or slightly so, 5 to 1 5  in a raceme; bracts oblong 
to obovate; hypanthium slender, 6-10 mm. long, 1.5 mm. wide; sepals more than half 
as long as the tube, spreading, upright and dosed in the faded flowers; petals changing 
to red; fruit globose, black or purplish-brown, 6-8 mm. in diameter. At lower elev. in the 
s. part of the Trans-Pecos, up to 6,000 ft. alt., Mar.-June; from S.D. to Assiniboia and
Wash., s. to w. Tex., N.M., Ariz. and Calif.

8. PIIlLADELPHUS L.•0 MOCK-ORANGE 

Shrubs with much-branched stems and exfoliating bark; leaves opposite, deciduouc;, 
Px�tipulate, entire or occasionally dentate, usually more or less pubescent and frequently 
white-sericeous on lower surface; axillary buds exposed or enclosed; flowers solitary or 
sometimes several in a cluster, mostly showy and fragrant; calyx turbinate or sub
campanulatc, adnate to ovary to form an hypanthium, glabrous to pubescent, the lobes 
4 or 5; petals white to occasionally cream-color; stamens numerous, with subulate fila
ments and oblong anthers; ovary partly inferior; capsules ellipsoid to turbinate or 
subglobose. 

About 75 species, mostly in temperate regions of both hemispheres, especially eastern 
Asia. Many species are grown as ornamentals. 

1. Leaves broadly ovate to ovate-elliptic, 5-8 cm. long, 2.5- 5 cm. wide; confined to
river bluffs in northeast Texas . . . . . . . . . . . . . . . . . . . 1. P. pubescens. 

1. Leaves mostly elliptic, rarely more than 3 cm. long and 1.5 cm. wide; distribution on
Edwards Plateau and the Trans-Pecos ( 2) 

2 ( 1 ) . Axillary buds enclosed in nodal pouches at the ends of the petioles; branches 
determinate; inflorescence one- to few-flowered; stamens 2 5  to 75; stigmas linear; 
fruit ellipsoid, with subapical or circumferential persistent sepals; seeds more or 
less caudate, with rounded lobes on the crown ( 3) 

2. Axillary buds exposed in axils of leaves; branches indeterminate; flowers solitary;
stamens 13 to 3 5; stigmas columnar or subcapitate, 4-grooved; fruit turbinate or 
subglobose, with apical persistent sepals; seeds noncaudate ( 8) 

3( 2). Hypanthium and sepals glabrous or only sparsely pilose at the base ..... . .... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. P. microphyllus. 

3. Hypanthium and sepals uniformly pubescent ( 4)

4( 3). Leaves glabrescent or sparsely villose on upper surface; hypanthium lanate
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. P. argyrocalyx. 

4. Leaves definitely and permanently strigose, hispid or villose on upper surface; hy
panthium incanous or slightly pilose ( 5) 

5 ( 4). Leaves pilose or villose on upper surface, the hairs appressed; densely long-vi1lose 
on lower surface, the hairs erect; hypanthium incanous, the hairs long-villose, 
straight or slightly curly . . . . . . . . . . . . . . . . . . . . . . . 7. P. crinitus. 

5. Leaves strigose or hispid on upper surface; hypanthium incanous or slightly pilose,
the hairs straight and appressed ( 6) 

6( 5). Hypanthium slightly pilose, the epidermal tissue visible .................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. P. occidentalis. 

6. Hypanthium thickly covered, the hairs incanous, the epidermal tissue obscured,
the indumentum consisting of straight strigose hairs mixed with some weak crisp 
ones (7) 

7 ( 6). Leaves ovate-oblong; corolla <lisciform . . . . . . . . . . 4. P. argenteus. 
7. Leaves ovate-lanceolate to lanceolate; corolla subcampanulate .................. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. P. Palmeri. 

u Adapted from S. Y. Hu in Jour. Arnold Arb. 35: 175-233; 36:52-109, 326-368; 37: 1 5-
90. 1954-1956.
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8( 2). Leaves strigose or strigose-villose, the hairs all straight; style 1 mm. long ( 9) 8. Lower surface of leaves lanate and hirsute, the hairs dimorphous; style 1-2 mm. long
(11) 

9(8) .. �::��i� -�}������;. �e_a_v��-��i-�o.s�-�� -���- �����fd. ie

:i��l:c��f�
e

�:� · · · · 9. Hypanthium pubescent; upper surface of leaves pilose, the hairs appressed ( 10)
10(9). Corolla stellate, the petals oblong-lanceolate, 2-3 mm. wide; leaves oblonglanceolate, 2-5 mm. wide . . . . . . . . . . . . . . . . . . . . . • . 8. P. Mearnsii. 10. Corolla discifonn, the petals suborbicular, 6-7 nun. wide; leaves ovate, 8-13 mm.wide . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. P. Emestii. 

11 ( 8). H ypanthium villose and lanate; upper surface of leaves strigose with longappressed hairs and usually hirsute with scabridous erect ones; the persistent calyx apical on fruit •..... .......... ........ . . .... .. 11. P. serpyllifolius. 11. Hypanthium glabrous or rarely sparsely pilose at the base; upper surface of leavessparsely pilose, the hairs all appressed; the persistent calyx usually circumferential
............................................. 12. P. texensis.

1. Philadelphus pubescens Lois. Shrub to about 3 m. tall; bark of young twigs gray,not exfoliating; leaves ovate to ovate-elliptic, 5-8 cm. long, 2.5-5 cm. wide, mostlyrounded at base, acuminate at apex, sharply dentate to nearly entire, glabrous above, pubescent beneath; flowers with pubescent pedicels, in racemes of 5 or 7, about 25 mm.wide; sepals triangular-ovate, pubescent, about 5 mm. long; hypanthium pubescent. Rare 
on wooded bluffs in n.e. Tex. ( Red River Co.), Apr.-June; from Tex. n. to Mo. and Ark.,e. to Tenn. and Ala. 2. Philadelphus microphyllus Gray. Shrub erect, to about 2 m. tall; leaves with apetiole about 2 mm. long, ovate-elliptic to elliptic or sometimes elliptic-lanceolate, obtuseto acute at apex, 1-1.5 cm. long, 5-7 mm. wide, dark-green and villose-strigose to glabrous on upper surface, paler and more densely villose-strigose on lower surface, the hairsmostly appressed; flowers 1 or 2; sepals ovate-lanceolate, about 5 mm. long and 3 mm.wide at base; corolla cruciform; petals obovate-oblong, rounded and erase at apex, about15 mm. long and 8 mm. wide above middle; stamens about 32, the filaments distinct;style 1 mm. long; capsules globose, 7 mm. in diameter. Incl. subsp. typicus C. L. Hitchc.In canyons at high elev. in the Chisos Mts., Brewster Co., June-Oct.; from Colo., Ut. andNev. to w. Tex., N.M. and Ariz. 3. Philadclphus argyrocalyx Woot. Shrub erect, 1-2 m. tall; leaves with a petiole 1.5-2.5 mm. long, ovate to ovate-lanceolate or elliptic, obtuse to acute at apex, 1-3.5 cm. long,4-15 mm. wide, sparsely strigose-villose on lower surface, the hairs more or less erect;flowers solitary; sepals ovate-lanceolate, 7-8 mm. long, 3.5-4.5 mm. wide at base; corollacruciform; petals ovate-oblong, rounded and emarginate at apex, 15-17 mm. long, 10-14mm. wide; stamens about 55, the filaments united into bundles; style 3 mm. long; capsulesellipsoid-subglobose, 10-12 mm. long, 7-9 mm. in diameter. Although this species is considered to be endemic to mountains in south-central Mexico,it has been reported from Trans-Pecos Texas; June-Aug. No specimen, however, hasbeen seen. 4. Philadelphus occidentalis A. Nels. Shrub low, the branches ochraceous; leaves ovateto ovate-elliptic, obtuse to acute at apex, 10-25 mm. long, 5-11 mm. wide, uniformlysparsely strigose-pilose on both surfaces, the hairs appressed; flowers solitary or temate; sepals ovate, acuminate, 4-6 mm. long; corolla disciform; petals obovate, rounded atapex, 5-10 mm. long, 4-8 mm. wide; stamens about 35; style 1 mm. long; capsulessubglobose-ellipsoid, 5 mm. long, 4.5 mm. in diameter. In canyons of mts. in the TransPecos, June-Aug.; from Wyo. to Calif. and w. Tex., s. to n. Mex. 5. Philadelphus argenteus Rydb. Shrub to 2 m. tall; leaves with petioles 1-1.5 mm.long, ovate to oblong-elliptic, obtuse to acute at apex, 8-16 mm. long, 4-10 mm. wide,weak-strigose on upper surface, incanous on lower surface, the hairs largely strigose butmixed with some crisp weakly villose ones, all appressed; flowers solitary; sepals deltoid, acuminate, 5 mm. long, 4 mm. wide at base; corolla disciform; petals broadly ovate, 6-10mm. long, 5-10 mm. wide; stamens about 46, the filaments separated; style 1 mm. long; capsules ellipsoid, 6 mm. long, 5 mm. in diameter. In canyons and on steep limestone
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slopes in the Trans-Pecos, July-Aug.; from Calif., Nev., Ut. and Colo., s. to w. Tex. and 
n. Mex,

6. Philadelphus Palmeri Rydb. Small shrub with fibrous gray branchlets; leaves
lanceolate, acute to acuminate at apex, 1-3 cm. long, 3-10 mm. wide, appressed sparse
pilose on upper surface, densely strigose-pilose on lower surf ace with the hairs largely 
straight and mixed with some weak and crisp ones, all appressed; flowers solitary; sepals 
ovate, acute, 5 mm. long, 3.5 mm. wide; corolla subcampanulate; petals oblong-obovate, 
1 cm. long, 5-8 mm. wide; stamens about 23, the filaments united in 5 or more bundles; 
style 1.25 mm. long; capsules turbinate, 4-7 mm. long, 5-7 mm. in diameter. In high mts. 
of the Trans-Pecos, July; Ariz., w. Tex. and n. Mex. 

7. Philadelphus crinitus ( C. L. Hitchc.) Hu. Shrubs small, to 2 m. tall, with brownish
gray branchlets; leaves ovate to ovate-elliptic, acute at apex, 1-2 cm. long, 5-10 mm. wide, 
weakly villose on upper surface, moderately to densely villose or strigose-villose on lower
surface, the hairs appressed; flowers solitary or rarely ternate, very fragrant; sepals ovate, 
acuminate, 6-8 mm. long, 3-4 mm. wide at base; corolla campanulate-disciform; petals 
suborbicular, 6 mm. in diameter; stamens 48 to 74, the filaments free; style 1-1.5 mm. 
long; capsules subglobose-ellipsoid, 7-9 mm. long, 6-7 mm. in diameter. P. microphyllus
subsp. crinitus C. L. Hitchc. On talus slopes in the Davis Mts. of the Trans-Pecos, July
Aug.; also Ariz. 

8. Philadelphus Mearnsii Evans. A spinescent low shrub with gray branches; leaves
with a petiole 2 mm. long, oblong-lanceolate, obtuse to acute at apex, 5-15 mm. long, 
2-5 mm. wide, strigose-pilose with appressed hairs on both surfaces; flowers solitary;
sepals ovate-lanceolate, caudate at apex, 3 mm. long, 2 mm. wide; corolla stellate; petals
oblong-lanceolate, acute or rarely notched at apex, 8 mm. long, 2.5 mm. wide; stamens
13 to 16; style 1 mm, long; capsule hemispherical, with a flat top, about 2 mm. in
diameter, Rare in the mts. of the Trans-Pecos, June-July; N.M., w. Tex. and n. Mex.

9. Philadelphus Ernestii Hu. Small shrub with grayish branches; leaves ovate, obtuse
at apex, 14-28 mm. long, 8-13 mm. wide, sparsely pilose on upper surface, villose on 
lower surface, the hairs more or less crisped at base; flowers solitary; sepals ovate, 
acuminate, 4 mm. long, 2 mm. wide; corolla disciform; petals suborbicular, 6-7 mm. in 
diameter; stamens about 20; style 1.5 mm. long; capsules subglobose, 4-5 mm. in diameter. 
Rare and apparently endemic on the Edwards Plateau. 

10. Philadelphus Hitchcockianus Hu. A small subspinescent shrub; leaves ovate, obtuse
at apex, 1-2.5 cm. long, 6-12 mm. wide, uniformly sbort-strigose on both surfaces, the 
hairs appressed; flowers solitary; sepals broadly ovate, acuminate, 3 mm. long, 2.5 mm. 
wide at base; corolla cruciform; petals oblong, rounded-emarginate at apex, 8 mm. long, 
4.5 mm. wide; stamens about 23; style 1 mm. long; capsules turbinate, 4 mm. long, 5 mm. 
in diameter. About boulders and on walls of cliffs in canyons of the Guadalupe Mts. in 
the Trans-Pecos, May-June; Tex., N.M. and n. Mex. 

11. Philadelphus serpyllifolius Gray. Subspinescent shrub, to 15 dm. tall, the branches
cinereous; leaves ovate to ovate-oblong or ovate-lanceolate, obtuse to rarely rounded pr 
acute at apex, 5-20 mm. long, 2-8 mm. wide, sparsely strigose and densely hirsute on 
upper surface, white with rather dense straight appressed hairs mixed with a close 
covering of very fine tangled tomentum; flowers solitary; sepals ovate, acuminate, 4 mm. 
long, 2.5 mm. wide, twice as long as the small hypanthium; corolla cruciform; petals 
oblong, 4-6 mm. long, 3-4 mm. wide; stamens about 20, the filaments distinct; style 1.5 
mm. long; stigma columnar, 4-ridged, 1-1.5 mm. long; capsules subglobose, 4 mm. in
diameter. On lower slopes of mts. in the Trans-Pecos, Apr.-May; Ariz., N.M., w. Tex.
and n. Mex.

12. Philadelphus texensis Hu var. texensis. Small much-branched shrub; leaves ovate
or rarely elliptic, acute at apex, prominently 3-nerved, 6-30 mm. long, 3-20 mm. wide, 
sparsely appressed-pilose on upper surface, white-villose and lanate on lower surface; 
flowers solitary; sepals deltoid, acuminate; corolla cruciform; petals oblong, 7-8 mm. long, 
3 mm. wide; stamens about 16, the filaments dilated at base; style 1 mm. long; capsules 
subglobose, 4 mm. in diameter. On limestone bluffs and among boulders on the Edwards 
Plateau, Apr.-May; endemic. 

Var. Coryanus Hu resembles P. serpyllifolius in that it has a pilose hypanthium 
and calyx, the latter being apical on the fruit. Bandera Co., Tex. 
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9. DECUMARIA L. CLIMBING HYDRANGEA 

Two species, ours and one in China; sometimes placed in the segregate family, 
Hydrangeaceae. 

I. Decumaria barbara L. Woon-VAMP. Vines with aerial rootlets; leaves opposite,
petiolate, ovate to ovate-elliptic, acute to subacuminate at apex, to 1 elm. long, dark
green and shining above, paler and sparingly pubescent on lower surface; flowers 
numerous, fragrant, white, mistlike, in compound terminal cymes, regular, all fertile; 
calyx tube turbinate, 7- to IO-toothed; sepals deltoid, less than 1 mm. long; petals linear
oblong to oblong, 3-4 mm. long; stamens 20 to 30; styles united into one, persistent; 
ovary inferior; stigma thick, 7- to IO-rayed; capsules numerous, 4-5 mm. long, with the 
persistent style and stigma urceolate, pendulous, 10- to 15-ribbed, 7- to IO-celled, many
seeded, bwsting at the sides, the thin partitions at length separating into numerous 
chaffy scales. In rich woods and swamps of e. Tex., May-June; from Fla. to La. and (?) 
Tex., n. to s.e. Va. and Tenn. 

No specimen has been seen from Texas, but it is included here on the distinct possibility 
that it occurs in the state. 

10. FENDLERA ENGELM. & GRAY

Deciduous to somewhat evergreen intricate shrubs with striate arching slender branches; 
leaves opposite or somewhat clustered on branchlets, 1- or 3-nerved, entire, sessile or 
nearly so; flowers solitary or 2 or 3 together, white, sometimes marked or tinged with red, 
pedicelled; hypanthium turbinate to broadly campanulate, 8-ribbed; sepals 4, valvate, 
deltoid to narrowly triangular-lanceolate, exceeding the hypanthium in length; petals 4, 
clawed, the blade rhombic-ovate to ovate-deltoid, erose to subentire; stamens 8; filaments 
flattened, with 2 narrowly triangular appendages at t'he top parallel with and often ex
ceeding the apically elongated anthers; ovary partly inferior, about as wide as long dwing 
anthesis, 4-celled; styles 4, distinct, usually noticeably pubescent; capsule broad at the 
base, ovoid or conic, crustaceous, 4-valved, septicidal, less than half-inferior. 

Four species from Colorado to Mexico. Favorite browse of deer, goats and sheep; 
also ornamental. 

1. Leaves linear, often recurved, the margins revolute to the broad midrib, 1.5 mm.
or less wide .................................. 1. F. linearis.

1. Leaves narrowly lanceolate to ovate-oblong, the margins (at most) only slightly
revolute, usually 2 mm. wide or more ( 2) 

2 ( 1. ) Leaves green and more or less coarsely strigose on both surfaces, the margins 
not noticeably revolute ......................... 2. F. rupicola. 

2. Leaves grayish to whitish and tomentulose-strigose on lower surf ace, the margins
distinctly revolute ............................. 3. F. Wrightii. 

1. Fendlera linearis Rehd. Stiff erect shrubs to about 1 m. tall, the branches more or
less strict; leaves linear, bluntly apiculate, coriaceous, about 15 mm. long and 1.5 mm. 
wide, sparsely strigillose, the margin strongly revolute to the broad midrib and enfolding 
a white tomenturn, commonly recurved; flowers 3 to 5 clustered at end of branchlets; 
pedicels 2-5 mm. long; sepals triangular, about 4 mm. long; petals obovate, 7-8 mm. 
long and 5 mm. wide; anthers 2 mm. long, with a subulate appendage; capsule ovoid, 
about 8 mm. long. On rocky open slopes of mts. in the Big Bend National Park in w. 
Tex., rare, Apr.-May; also n. Mex. 

2. Fendlera rupicola Gray. Shrubs much-branched, to 2 m. tall; leaves linear-elliptic
to oblong-elliptic or sometimes elliptic-lanceolate, obtuse to acute, 1-4 cm. long, chartace
ous to leathery; sepals 4-7 mm. long, more or less strigose on outer surface, softly lanate 
on inner surface; petals spreading, 1.5-2 cm. long, to 13 mm. wide; stamens erect, about 
hall as long as the petals; capsules brown, to 15 mm. long. On ledges, slopes and among 
boulders in canyons of mts. in the Trans-Pecos, both igneous and limestone soils, Mar.
May, rarely as late as July; from Colo. through w. Tex., N. M. and Ariz. to n. Mex. 

Plants with flowers often 4 cm. in diameter, and leaves 2-4 cm. long that are narrowly 
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elliptic to linear-Ianceolate, usually subglabrous and often falcate, have been segregated 
as var. falcata ( Thornb.) Rehd. 

3, Fendlera Wrightii (Gray) Heller. Similar to F. rupicola except for the typically 
smaller leaves with their tomentulose lower surface and revolute margins, and the usually 
smaller flowers. F. rupicola var. Wrightii Gray, F. tomentella Thomb. Uncommon in the 
Trans-Pecos and on the w. edge of the Edwards Plateau, Mar.-May; from Colo. s. to 
n. Mex.

A specimen of this plant from Val Verde County ( possibly deserving of varietal segre
gation) has more or less falcate leaves to 25 mm. long and large flowers that are 4 cm. 
in diameter. If it were not for the tomentulose, instead of solely strigose, lower surface 
of the leaves this plant, on the above characteristics, could be referred to F. rupicola var. 
falcata. 

11. FENDLERELLA HELLER

Several species in western United States and Mexico. 
I. Fendlerella utahensis (Wats.} Heller. YERDA DESIERTO. Shrubs upright, from a thick

tough rootstock, much-branched, to about 1 m. tall, more or less strigose throughout; 
leaves thickish, opposite, shortly petioled, to 25 mm. long and 4 mm. wide, elliptic to 
linear-oblong or oblanceolate, entire, obtuse to acute; flowers inconspicuous, in few
flowered cymose clusters on a naked peduncle; petals and sepals 5 each; calyx tube adnate 
to the lower half of capsule, the linear lobes about 1 mm. long; petals white to cream
color, oblanceolate, about 4 mm. long; stamens 4 to 12; styles 3; capsules 2-4 mm. long, 
3-celled. Whipplea utahensis Wats. On dry limestone ridges and in crevices of ledges
and boulders in mts. of cen. and n. Trans-Pecos, June-Aug.; from s. Ut., n. Ariz. and
s. Calif., w. to Tex. and n. Mex.

FAM. 88. HAMAMELIDACEAE R. BR. 

WITCH-HAZEL FAMILY 

Shrubs or trees with alternate simple leaves and deciduous stipules; flowers in heads 
or clusters, often polygamous or monoecious; calyx ( when present) adherent to the base 
of the ovary; petals ( when present) inserted on the calyx, narrow, valvate or imbricate 
in the bud; stamens numerous or twice as many as the petals and with half of them ( those 
opposite the petals) sterile and changed into scales; ovary of 2 pistils united below and 
forming a 2-beaked 2-celled woody capsule that opens at the summit, usually with 1 or 
2 anatropous seeds in each cell. 

About 80 species in 22 genera in both hemispheres, chiefly tropical. 
1. Shrubs with wavy-toothed pinnately-veined leaves; flowers with a definite calyx,

perfect or polygamous, borne 2 or several on a short peduncle; capsule distinct, 
each cell with a single wingless bony seed; buds naked, stalked ............. . 
. • . . • . . . • . • . . . . • . • . . . . . . . . • . . . . . . . . . . • . . • . . . . 1. Hama1nelis, p. 726. 

1. Trees monoecious, with palmately-veined and -lobed leaves; flowers with rudimentary
calyx and no petals, in globular heads; capsules fused at base into a globular 
echinate head, each capsule with 1 or 2 winged seeds; buds scaly ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. Liquidambar, p. 727. 

1. HAMAMELIS L. WITCH-HAZEL 

Tall shrubs or small trees with straight-veined deciduous short-petioled leaves and 
usually perfect flowers in small axillary pedunculate clusters or heads, the pubescence 
( when present) stellate; flowers usually surrounded by a scalelike 3-parted involucre; 
calyx 4-parted and with 2 or 3 bractlets at its base, the ovate obtuse lobes spreading and 
tomentose on outer surface; petals 4, liguliform, linear, spirally involute in the bud; 
stamens 4, very short, opposite the sepals, alternating with 4 scalelike staminodes; styles 
2, short; capsule bivalvate, opening loculicidally from the top, elastically dehiscent; seed 
1 in each cell, black, lustrous. 
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About 6 species in North America and Asia. 
I. Flowering in autumn ( Sept.-Dec.); calyx lobes yeliowish to greenish on the smooth

inner surface; petals mostly more than 1 5  mm. long ....................... . 
•• • • • • . . • . . • • • • • • • • . . • • • • • . • • • . . . • . • . • • • • . • • • 1. H. virginiana.

l, Flowering from midwinter to spring (Jan.-Apr.); calyx lobes reddish or orange
color on inner surface; petals mostly less than 12 mm. long .....•..•.•..•.... 
. . . . . . • . . . . • . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . • . 2. H. vernalis. 

I. Hamamelis virginiana L. Coarse sparsely branched shrub or small tree to 5 m. tall,
only occasionally sprouting from base; branchlets glabrous or sparsely pubescent and 
glabrate; leaves obovate to oval or suborbicular, rounded to cuneate or rarely subcordate 
at the oblique base, rounded to abruptly acute at apex,. the margin undulate to crenate
dentate, prominently several-nerved, when mature to 15 cm. long and 75 mm. wide, 
glabrous to pubescent beneath or only sparsely pilose on the nerves; petals yellow; cap
sules obovoid, 1 -1.5 cm. long, densely pubescent. H. macrophylla Pursh. Dry or moist 
woods in e. and cen. Tex., w. to Bandera Co. on the Edwards Plateau, Sept.-Dec.; from 
s. Que. to Minn., s. to Ga., Tex. and Mo. 

2. Hamamelis vemalis Sarg. Similar in habit and appearance to H. virginiana. It 
differs from that species in its flowering season, the freely sprouting base of plants, more 
pubescent branchlets, the pale or glaucous lower surface of the essentially glabrous 
leaves, and the vividl)' colored inner surface of the calyx lobes. The yellow petals are 
also often reddish at base or sometimes throughout. Along streams in open woods in 
e. Tex., Jan.-Apr.; from s. Mo. and Okla. to Tex., La. and Ala. 

2. LIQUIDAMBAR L.

Considered to be 3 species, one in America and 2 in Asia. Segregated by some authors 
into a separate family, Altingiaceae. The foliage is highly ornamental in the fall. 

I. Liquidambar Styraciflua L. SWEET-GUM, Tree to 40 m. tall or more, with grayish
brown furrowed bark and commonly with corky ridges on the branchlf'!ts, often exuding 
a gum said to be pleasant to chew; leaves deciduous, with slender petioles to 1 2  cm. long, 
rounded in outline, to 18 cm. long and 12 cm. wide, deeply 5- to 7-lobed to resemble a star, 
smooth and shining, fragrant when bruised, turning crimson in autumn, truncate to 
somewhat cordate at base, the triangular lobes acuminate and glandular-serrate; Bowers 
unisexual, apetalous; staminate -flowers intermixed with small scales in globose heads 
that are disposed in terminal racemes; pistillate -flowers in slender-peduncled globose heads, 
consisting of more or less coherent 2-celled 2-beaked ovaries subtended by minute scales; 
styles 2, stigmatic along the inner surface; fruit globose, woody, to 3 cm. in diameter, on 
peduncles to 5 cm. long, the individual capsules opening between the persistent subulate 
rigid styles and producing 1 or 2 winged seeds, the capsules filled mostly with abortive 
seeds that resemble sawdust. In wet situations and in swampy woods in e. and s.-cen. 
( w. to Lee Co.) Tex., Mar.-May; from Fla. to Tex., Mex. and C. A., n. to s. Conn., s.e. 
N. Y., W. Va., s. 0., s. Ind., s. ill. and s.e. Mo. 

FAM. 89. PLATANACEAE DuM. PLANE-TREE F AMIL y 

Trees usually large, monoecious, with wide -spreading branches and mostly exfoliating 
bark; leaves deciduous, alternate, palmately lobed; petiole dilated and hollow at the 
base to envelope the axillary bud; stipules membranous, caducous, encircling the twig; 
Bowers densely arranged in long-stemmed unisexual globose heads; calyx and corolla in
significant or sometimes wanting; staminate -flowers with numerous subsessile linear 2-celled 
anthers that are subtended by minute scales, the connective peltate at apex; pistillate 
flowers with numerous subsessile carpels intermixed with scattered linear bracts; ovary 
tapered above, I-celled, with a unilateral sti�a extending for most of the length of the 
inner face of the linear -subulate style; fruit indehiscent, surrounded at the base by a tuft 
of long bristly tawny hairs that are directed upward parallel with and almost encom
passing the fruit; seed orthotropous, one in each carpel, linear-fusiform. 

Only one genus of uncertain relationship. 
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1. PLATANUS L. SYCAMORE. PLANE-TREE. BUTTONWOOD 

Characters of the family. About IO species in the North Temperate 7.one. 
I. Platanus occidentalis L. Large tree to 50 m. tall and with a trunk to 4 m. in diameter;

bark mottled brown and white or buff due to exfoliation; leaves broadly ovate to sub
orbicular or broadly reniform in outline, to about 2 run. in diameter, truncate to cordate 
at base, essentially glabrous or with stellate pubescence on lower surface, 3- to 5-lobed, 
usually with broadly rounded shallow sinuses; leaf lobes mostly broadly triangular and 
acuminate, entire or with few long remote pointed teeth; fruiting heads 25 mm. or more 
in diameter, usually persistent on the tree during at least part of winter; fruit narrowly 
clavate, about 8 mm. long; seed brownish, about 6 mm. long. Incl. var. glabrata (Fern.) 
Sarg. and f. attenuata Sarg. Mostly along streams and in bottomlands throughout most 
of Tex. e. of Val Verde Co., Mar.-May; from Me., w. to Ont. and Neb., s. to n. Fla. and 
Tex. 

FAM. 90. ROSACEAE Juss. RosE F AMil.Y 

Trees, shrubs or herbs; leaves alternate, simple or compound; stipules present, some
times caducous to obsolete or wanting; flowers mostly perfect, regular or nearly so, having 
a Horal cup ( "hypanthium") formed by the fusion of the bases of sepals, petals and 
stamens ( tl1is appearing in some taxa with inferior ovaries to be merely the outer layer of 
the ovary wall); sepals usually 5, sometimes 3 to 8, rarely united at base, often appear
ing double by a row of outer bractlets; petals as many as the sepals, rarely wanting or 
numerous by "doubling," mostly imbricated in the bud and usually inserted with the 
stamens on the edge of the Horal cup; stamens usually numerous, inserted near the edge 
of the Horal cup; pistils one to many, distinct or united and sometimes adnate to the 
Horal cup or hypanthium; ovules 1 to several in each carpel; endosperm scanty or absent: 
fruit a follicle, achene, pome or more or less aggregate drupelets or an achenelet. 

This diverse family of plants perhaps comprise more than 2,000 species in about 100 
genera. They are represented in most areas of the world but are most abundant in eastern 
Asia, North America and Europe. Its production of miscellaneous fruits edible to man 
is not surpassed by any oilier family of plants; among these are the apple, peach, pear, 
cherry, apricot, plum, almond, strawberry, raspberry and blackberry. Its contribution to 
ornamentals, epitomized by tile rose, is of the highest importance. Many species provide 
food and forage for domestic and wild life. 
1. Plants annual or perennial herbs above ground, unarmed, the caudex often somewhat

woody (2)
1. Plants hardy or perennial shrubs or trees, if somewhat herbaceous then provided

with prickles ( 9) 
2( 1 ). Fruit a dehiscent follicle, ilie superior ovary not enclosed in the calyx tube nor 

adherent to it . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 5. Gillenia, p. 731. 
2. Fruit or carpels indehiscent ( 3)
3(2). Ovaries several to many, borne on a broad to elongate receptacle, not enclosed

by tile calyx (4) 
3. Ovaries one to many, becoming achenes that are covered by the calyx (7)
4 ( 3). Styles persistent and elongating after anthesis, plumose or jointed .... ....... . 

. . . . . • . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12. Geum, p. 7 45. 
4. Styles not elongate after anthesis, mostly deciduous ( 5)
5( 4). Receptacle dry, not greatly enlarged in fruit ...... 11. Potentilla, p. 744. 
5. Receptacle pulpy and greatly enlarged in fruit ( 6)
6( 5). Bractlets of calyx similar to the narrow calyx lobes; petals white or pinkish;

receptacle becoming very juicy and edible ........ 9. Fra{!.aria, p. 743. 
6. Bractlets much broader and longer than the calyx lobes; petals yellow; receptacle

spongy, insipid and dryish ..•..•...........•.... 10. Duchesnea, p. 744. 
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7 ( 3). Leaves palmate or palmately lobed; calyx with bractlets alternating with the 4 
lobes; petals none ............................ 14. Alchemilla, p. 750. 

7. Leaves pinnate; calyx without bractlets; inflorescence spicate or spicate-racemose (8)
8 ( 7). Calyx beset with hooked bristles, the 5-cleft limb closed after flowering and per-

sistent; petals }'ellow .......................... 18. Agrimonia, p. 751. 
8. Calyx not oristly, the 4 petaloid lobes white or purple, deciduous in fruit; petals none

..•.............•...•................... , .... 19. Sanguisorba, p. 752. 
9 ( 1 ) . Carpel solitary; fruit a dry or fleshy usually I-seeded drupe ( plwnlike); leaves 

simple; flowers white or greenish, in racemes or corymbs, sometimes solitary in 
the leaf axils ................................. 21. Prunus, p. 756. 

9. Carpels more than one or (if solitary) the fn1it an achene (10)
10(9). Ovary inferior, enclosed by and adnate to the calyx tube (hypanthium) which 

becomes more or less fleshy; fruit a pome ( applelike or berrylike); calyx lobes 
more or less persistent at apex of fruit; petals white ( 11) 

10. Ovary superior; calyx tube not fleshy and enclosing the pistils or ( if so) not adnate
to them (13) 

11(10). Plants typically armed with strong woody spines; mature carpels hard and bony, 
1 to 5, free or coherent in the pulpy fruit . . . . . . . . . . 8. Crataegus, p. 734. 

11. Plant unarmed; mature carpels papery or soft-cartilaginous ( 12)
12 ( 11 ) . Carpels of the compound ovary as many as the styles, without false or partial

partitions; fruit a pome or berrylike . . . . . . . . . . . . . . 6. Pyrus, p. 731. 
12. Ca�pels of the compound ov�ry subd�vided by partial (false) parti�ons projecting

mward from the back; frmt berrylike ............ 7. Amelanch1er, p. 732. 
13(10). Calyx tube enclosing the numerous carpels, becoming fleshy; fruit (hips) simu-

lating a pome, crowned by the persistent calyx lobes ....................... . 
. . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • • . . . . . 20. Rosa, p. 752. 

13. Calyx tube not enclosing the carpels or not becoming fleshy ( 14)
14(13). Fruits becoming juicy and more or less edible; stems usually armed with

prickles ..........•........................... 13. Rubus, p. 746. 
14. Fruits not becoming juicy; stems without prickles ( 15)
15( 14 ). Carpels becoming dehiscent capsules or follicles that contain usually more than

one seed ( 16) 
15. Carpels becoming indehiscent I-seeded achenes or sometimes tardily dehiscent in

H olodiscus ( 18) 
16 ( 15). Seeds with a thin elongate terminal wing; leaves evergreen, simple .•......•. 

. . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . 3. Vauquelinia, p. 730. 
16. Seeds not winged; leaves deciduous (17)
17 ( 16). Plants tall shrubs more than 100 cm. high, solitary or forming thickets; leaves

large, rounded-cordate, usually shallowly 3-lobed; flowers in corymbs; fruits much
inflated . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 1. Physocarpus, p. 730. 

17. Plants undersbrubs less than 15 cm. high, forming mats over boulders and ledges;
leaves small, spatulate, entire; flowers in dense spikelike inflorescences; fruits not 
infiated . . . . . . . . . • . . • . . . . . • . . . . . . . . . . . . . . . • . . . 2. Petrophytum, p. 730. 

18 ( 15). Flowers in panicles, very numerous and small; leaves simple, deeply cleft or 
coarsely toothed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. Holodiscus, p. 731. 

18. Flowers solitary or in few-flowered cymes or fascicles { 19)
19( 18). Petals normally none; leaves entire or merely dentate; pistil solitary ........ . 

. . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17. Cercocarpus, p. 751. 
19. Petals present; leaves usually deeply cleft or pinnatifid (20)
20( 19). Bark exfoliating; bractlets present, alternating with the sepals; achenes with

purplish or lavender tails ...................... 15. Fallugia, p. 750. 
20. Bark not exfoliating or tardily so; bractlets none; achenes with white tails ....... . 

. . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16. Cowania, p. 750. 
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I. PHYSOCARPUS MAXIM.

About a dozen species; one in Manchuria, the others in North America. 
1. Physocarpus monogynus (Torr.) Coult. MOUNTAIN NINEBARK, Shrub usually less

than 1 m. high, with usually decumbent stems and exfoliating bark; branches brownish, 
glabrous to sparingly stellate-pubescent; leaves alternate, with petioles 15 mm. long or 
less, suborbicular-ovate to renifonn, usually deeply palmately 3- or 5-lobed, incised, 
1-4 cm. long, glabrous or nearly so and green on both sides; terminal corymbs few- to
many-flowered; bracts lanceolate, caducous; pedicels 1-1.5 cm. long, usually sparingly 
stellate-pubescent; hypanthium hemispheric, about 3 mm. wide, stellate-pubescent; sepals 
5, persistent, ovate-lanceolate to elliptic, usually obtuse, densely stellate-pubescent on 
both sides; petals 5, white, orbicular, spreading, about 3 mm. long; stamens 20 to 40, on 
a disk clothing the mouth of the hypanthium; filaments long, slender, filiform; anthers 
didymous; pistils 2 or 3, more or less united at the base; styles filiform, terminal; stigmas 
capitate; follicles 2 or 3, united to above the middle, densely stellate-pubescent, 3-5 mm. 
long, with ascending-spreading beaks, opening along both sutures; seeds over 1.5 mm. 
long, usually 2, obliquely pyriform, shining, with a bony coat. Rare on seepage ledges in 
canyons of the Guadalupe Mts. in the Trans-Pecos, Apr.-June; from Tex. to S. D., Wyo. 
and N. M. 

2. PETROPHYTUM RYDB. ROCK-SPIRAEA 

About 4 species native to western North America. 
I. Petrophytum caespitosum (Nutt.) Rydb. A densely cespitose undershrub with short

stout branches, forming large fl.at mats that are appressed to the rock face; season's shoots 
very short; leaves persistent, crowded on the short branches, spatulate to narrowly 
oblanceolate, usually 5-12 mm. long and 2-4 mm. wide, sometimes to 4 cm. long, densely 
silky, I-ribbed or very rarely 3-ribbed, somewhat coriaceous, obtuse or mucronate; 
peduncles 3-10 cm. high, silky, with subulate bractlike leaves; racemes short, 1-5 cm. 
long, dense, usually simple; pedicels 1-2 mm. long; flowers perfect; bypanthium 1 mm. 
deep, hemispheric, densely silky; sepals 5, valvate, triangular-ovate, acute, about 1.5 mm. 
long; petals 5, imbricate, white, linear to spatulate, obtuse, 2-2.5 mm. long; stamens about 
20; filaments filiform, distinct, about twice as long as the sepals; disk evident, entire
margined; pistils 3 to 5; ovary and lower part of the style densely pubescent; style fili
form, terminal; stigma minute, entire; ovules 2 to 4, pendulous; follicles 3 to 5, about 2 
mm. long, dehiscent along both sutures; seeds linear. Eriogynia caespitosa (Nutt.) Wats.,
Spiraea caespitosa Nutt. On faces of boulders, cliffs, and ledges on the Edwards Plateau
and in the mts. of the Trans-Pecos, July-Sept.; from Tex., n. to S. D. and Mont., w. to 
Calif.

3. VAUQUELINIA H. & B.

About 9 species in southwestern United States and Mexico. 
I. Vauquelinia angustifolia Rydb. GuAUYUL, PALO PRIETO. Shrub 3-5 m. high, with a

trunk 5-10 cm. in diameter; bark of the young ascending twigs glabrous and light greenish
brown, that of the old branches chestnut-brown and more or less fissured and cracked; 
stipules small, deciduous; petioles 1-2 cm. long, glabrous; leaf blades linear, 5-10 cm. 
long, 1 cm. wide or less, coriaceous, shining dark-green above, yellowish-green beneath, 
acute at each end, sharply dentate, strongly reticulate; corymbs rather small, glabrous; 
bracts subulate, 5-8 mm. long; flowers perfect, fragrant; hypanthium short-turbinate, 
glabrous without, villous at the base within; sepals 5, ovate, nearly 2 mm. long, glabrous 
without, villous on the margins within, persistent, coriaceous, valvate; petals 5, im
bricate, deciduous, orbicular to broadly elliptic, 4-5 mm. long, usually notched at apex; 
stamens 15 to 25, slightly shorter than the petals, inserted on the margin of the disk, 
subequal; filaments subulate; anthers didymous, versatile; carpels 5, opposite the sepals, 
connate into a 5-celled ovoid densely tomentose capsule; styles 5, short, parallel, at last 
deciduous; stigmas capitate; fruit ovoid, woody, about 6 mm. long, densely pubescent. 
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On rocky slopes in chaparral and in canyons of Chisos Mts. in the Trans-Pecos, June
Aug.; also n. Mex. 

4. HOLODISCUS MAXIM.

About 8 species that are native to the Western Hemisphere. 
1. Holodiscus discolor ( Pursh) Maxim. Rus11 ROCK-SPIRES, BUSH ROCK-SPIRES, Shrubs

to 4 m. high, usually much smaller, more or less branched from the base, with exfoliating 
bark, the young twigs villous; leaves alternate, 1-10 cm. long, broadly ovate to broadly 
oval or suborbicular, mostly broadly or narrowly cuneate but sometimes almost truncate 
at base and mostly somewhat decurrent on the petiole, rounded at apex, simply or some
what doubly toothed on the margins above, bright-green and sparingly pubescent to 
glabrate on upper surface, sparsely long-pubescent to tomentose on lower surface; in
florescence racemose to paniculate, to 2 dm. long; hypanthium somewhat saucer-shaped; 
sepals ovate-lanceolate to oblong-lanceolate, about 1.5 mm, long; petals 5, broadly ovate 
to elliptic, 1.5-2 mm. long; disk more or less developed, bearing about 20 stamens; 
anthers didymous; pistils 5, alternate with the 5 sepals, pubescent; styles terminal; fruit

indehiscent, one-seeded, stipitate, laterally flattened. H. dumosus (Nutt.) Heller and var. 
australis (Heller) Ley. Base of cliffs, rocky-bouldery open-forested slopes and high can
yons in mts. of the Trans-Pecos, June-Sept.; from w. Tex. to Ore. and Calif.; n. Mex. 

Some plants found on the summit of the Davis and Guadalupe mts. are referable to var. 
discolor while all others in Texas are referable to var. dumosus (Nutt.) Maxim. The 
Guadalupe Mt. plants have large leaves to 10 cm. long with the blade very little de
current on the prominent petiole and its lower surface merely long-pubescent instead of 
being densely villous-tomentose. 

5. GIILENIA MOENCH INDIAN-PHYSIC 

Only two species, another in northeastern United States and Canada. 
1. Gillenia stipulata (Muhl) Baill. AMErucAN-IPECAC. Perennial herb with horizontal

rootstock and almost sessile 3-foliolate leaves; stems to 1 m. long, more or less pubescent; 
stipules ovate to orbicular, double-toothed to laciniate, 1-3 cm. long; lower leaves incised 
or laciniate with acuminate teeth, the upper leaves deeply and sharply double-serrate; 
leaflets lanceolate, 5-8 cm. long, acurninate, thin, more or less pubescent on both sides; 
paniculate corymb lax, leafy; hypanthium 4-5 mm. long, 3-3.5 mm. thick; calyx slender, 
somewhat constricted at the throat; sepals 5, lance-ovate, acute or somewhat acuminate; 
petals 5, oblanceolate, clawed, white or pinkish, 12-15 mm. long; stamens 20, included, 
the outer 10 much longer; follicles 5, included, 6-8 mm. long, puberulent; seeds 2 to 4, 
oval, 3 mm. long, longitudinally rugulose. Porteranthus stipulatus (Muhl.) Britt, Woods, 
thickets and rocky slopes in n.e. Tex., Apr.-June; from Ga. and Ala. to Tex., n. to N.Y., 0., 
Ind., Ill., Mo. and Kan. 

6. PYRUS L. PEAR 

Trees or shrubs with alternate simple often toothed or lobed leaves; flowers showy, in 
corymbed or umbel-like cymes; calyxlike receptacle ( hypanthiurn) globose to obconic, 
urceolate, bearing 5 lobes; petals 5, orbicular to obovate; stamens numerous; styles 2 to 5; 
fruit a large fleshy pome or smaller and berrylike, the 2 to 5 cells imbedded in the flesh, 
papery or cartilaginous, mostly 2-seeded. 

About 50 species mainly in the North Temperate Zone. 
1. Shrubs with slender ascending to spreading branches; leaves glandular along the

midrib on upper side; inflorescence simple to more or less compound; petals mostly 
less than l cm. long and 7 mm. wide; fruit small and berrylike, rarely as much as 
10 mm. in diameter .. . ............... . . .... . .. 1. P. arbutifolia.

1. Trees or coarse shrubs often with spinescent branchlets; leaves not grandular along
midrib; cyme simple and umbelliform or simply racemose; petals large ( 1-2 cm. 
long, 8-15 mm. wide); fruit rarely less than 15 mm. in diameter (2) 
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2 (I). Leaves involute in bud and before expanding, never lobed; petals white; anthers 
reddish; orifice of concave receptacle partly or nearly closed by a disklike cushion; 
styles free to base; flesh of fruit with grit-cells; introduced and commonly culti-
vated ....•..•................................ 2. P. communis. 

2. Leaves convolute or folded lengthwise in bud and before expanding, often lobed;
petals roseate to white; anthers yellow or red; orifice of receptacle op�n; styles 
united at very base; fruit ( in ours) subglobose and without grit-cells; native 
species (3) 

3(2). Calyx glabrous or sparsely pilose and glabrescent on outside; leaves glabrous at 
maturity ..................................... 3. P. angustifolia. 

3. Calyx densely and permanently pannose-tomentose on the outside; leaves perma-
nently pubescent on lower surface ................ 4. P. ioensis. 

1. Pyrus arhutifolia ( L.) L.f. RED CHOKEBERRY. Colonial shrub or small slender tree
( spreading by subterranean offsets) to 7 m. high, usually much smaller; branches slender, 
loosely ascending, the new branchlets gray- or white-tomentose; leaves broadly oblance
olate to narrowly obovate or elliptic, to 9 cm. long, tapering to the base, acute to short
acuminate or apiculate, dark-green and glabrous ( except for glandular midrib) above, 
densely pannose-tomentose and pale beneath to rarely glabrous, crenate-serrate, in maturity 
to 9 cm. long and 4 cm. wide; flower clusters terminal on the stem and short axillary 
branches, 1.5-6 cm. broad, as many as 2 5-flowered, the rachis and pedicels tomentulose; 
flowers about I cm. broad; hypanthium tomentose; sepals bearing stipitate glands; petals 
white or pink-tinged; fruit obovoid to subglobose, bright- or dull-red, 5-7 mm. in diameter. 
Aronia arbutifolia ( L.) Ell. and f. macrophylla (Hook.) Rehd. Low woods, thickets, 
swamps, wet pine barrens and bogs in e. Tex., Mar.-May; from Fla. to Tex., n. to N. S., 
N. Y., Ont., Mich. and Mo.

2. Pyrus communis L. COMMON PEAR, PERA. Small tree of pyramidal habit, to about
15 m. high, sometimes spiny; branchlets glabrous or glabrate; leaves involute in the bud 
and ( on expanding) orbicular-ovate to elliptic, acuminate at apex, to 8 cm. long, glabrous 
or promptly glabrate, with crenate margins; petioles 2- 5 cm. long; flowers in umbelliform 
raceme, 2.5-3 cm. across; pedicels 1.5-3 cm. long; petals white, broadly oblong; hypan
thium nearly closed by a ring of tissue at the summit, surrounding the free style; fruit 
pyriform to obovoid, large, the flesh with abundant grit-cells. A nat. of Euras. that has 
escaped from cult. in e. Tex. to thickets, edge of woods and clearings, Apr.-May. 

3. Pyrus angustifolia Ait. Wn.o CRAB APPLE. Trees to 8 m. high or colonial shrubs;
slender Bowering branchlets and leaves glabrous or promptly glabrate; leaves of fertile 
often spinescent branchlets oblong or narrowly elliptic, round-tipped, blunt or merely 
short-mucronate, tapering to the base, entire to crenate-dentate or serrate, firm, often 
evergreen, in maturity to 75 mm. long and 3 cm. broad; sprout leaves much larger, coarsely 
toothed or lobate, to 9 cm. long and 7 cm. broad; pedicels and hypanthium sparsely 
villous or glabrous; flowers about 2 5  mm. across; calyx glabrous outside, tomentose within; 
petals roseate, fading to white; fruit 2-3 cm. in diameter, yellowish-green, the sepals often 
deciduous. Malus angustifolia ( Ait.) Michx. In woods, bottoms and thickets in s.e. Tex., 
spring-summer; from Fla. to Tex., n. to Md., Va., Ky. and Mo. 

4. Pyrus ioensis (Wood) Bailey. WILD CRAB. Tall shrub or small tree of irregular habit,
to 10 m. high; branchlets tomentose; leaves firm, ovate-oblong to broadly elliptic, to 1 dm. 
long, obtuse to short-acuminate, coarsely serrate and rarely also shallowly lobed, per
sistently pubescent on lower surface; pedicels stout, 2-3.5 cm. long, tomentose; flowers 
3.5-4 cm. across; anthers pink or salmon-color; fruit subglobose, green, waxy, about 
2 5  mm. in diameter. Incl. var. texana ( Rehd.) Bailey, Malus ioensis (Wood) Britt. and 
var. texana Rehd., ( ?) M. Soulardii (Bailey) Britt. On limestone slopes, along creeks and 
at head of draws on the Edwards Plateau, spring-summer; from Wisc., Minn. and Neb., 
s. to Ark., Okla. and Tex.

7. AMELANCIIlER MEDIC. JUNE-BERRY. SUGAR-PLUM. 
SHAD-BUSH. SERVICE-BERRY. SARVICE-BERRY 

Shrubs or small trees with simple deciduous leaves and unarmed branches; flowers 
racemose or rarely solitary; hypanthium campanulate, more or less adnate to the ovary; 



Rosaceae (Rose Family) 733 

sepals 5, narrow, persistent and usually reflexed; petals 5, white, ascending; stamens 
numerous; filaments subulate; styles 2 to 5, connate, pubescent at the base; ovary wholly 
or partly inferior, the cells becoming twice as many as the styles by false partitions intrud
ing from the back; fruit a berrylike pome, 4- to IO-celled. 

About 25 species that are natives of the North Temperate Zone. Some species are 
cultivated for their ornamental value or for their edible fruits. 

1. Trees with thin-herbaceous leaves 40 mm. long or more that are finely serrulate to
near the base; pedicels slender, with 2 or 3 bracteoles scattered about the middle; 
petals about 15 mm. long; in northeast Texas ...... 1. A. arborea. 

1. Shrubs or small trees with subcoriaceous to coriaceous leaves mostly 35 mm. long or
less that are coarsely toothed above the middle; pedicels stout, with a pair of 
bracteoles on or just beneath the hypanthium; petals 10 mm. long or less; in the 
mountains of Trans-Pecos Texas ( 2 )  

2 ( 1 ). Leaves mostly about 30 mm. long, glabrous or essentially so, the margins with 
ro_unded apiculate teeth; petals oblanceolate, 8-10 mm. long; s�pals narrowly
triangular-lanceolate, 3-4 mm. long .. .. . . .. .. . . .. 2. A. utahensis. 

2. Leaves mostly 15 mm. long or less, permanently pubescent on the lower surface with
contorted whitish hairs, the margins with sharp spreading teeth; petals suborbicu-
lar, about 4 mm. long; sepals suborbicular-ovate, 1.5-2 mm. long . . ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . 3. A. denticulata. 

I. Amelanchier arhorea ( Michx. f.) Fern. Fastigiate shrub or slender tree to 20 m.
high and a trunk to 4 dm. in diameter; overwintering buds 6-13 mm. long; expanding 
leaves green above, densely white-tomentose on lower surface, small and folded at flower
ing time; mature leaf blades ovate to oblong-oval or slightly obovate, acuminate at apex, 
cordate or rounded at base, to 1 dm. long and 5 cm. wide, retaining some pilosity on 
lower surface and on the petioles, sharply and often doubly serrate, the long teeth usually 
6 to 10 per cm.; racemes rather close, nodding, 3-5 cm. long; lower pedicels to 17 mm. 
long; hypanthiurn 2.5-3.5 mm. in diameter; sepals broadly oblong-triangular, obtuse or 
abruptly pointed, soon strongly reflexed from base; petals white, linear to narrowly oblong, 
1-1.4 cm. long, sometimes roseate; fruit reddish-purple, dry, insipid. In rich woodlands
along streams, in thickets and on open wooded slopes in n.e. Tex., Mar.-May; from Fla.
to Tex. and Okla., n. to N. B., Que., Ont., Mich. and Minn.

2. Amelanchier utahensis Koehne. UTAH SERVICE-BERRY. Shrub or small trees to 5 m.
high, with gray or brownish branches; leaves subordicular to oval or sometimes obovate, 
rounded to somewhat acute at apex, rounded to subcordate at base, 1-4 cm. long, as wide 
as long, coarsely crenate-serrate to near the base, pale-�reen, finely tomentose and some
what canescent; racemes 2-3 cm. long; flowers slightly ill-scented; sepals narrowly lanceo
late, short-villous; petals white, elliptic, about 7 mm. long; fruit 7-8 mm. in diameter, 
yellow, reddish to purplish-black, insipid, puberulent. A. alnifolia of auth. In limestone 
soil on steep canyon slopes among boulders in the Guadalupe Mts. of the Trans-Pecos, 
fruiting Aug.-Sept.; from Tex. and N.M., w. to Wash., Ore. and Calif. 

3. Amelanchier denticulata (H.B.K.) Koch. Shrubs 1-3 m. high; branchlets gray or
brown when dry, grayish-tomentose when young, becoming glabrous; winter buds small, 
tomentose; leaves persistent, coriaceous, elliptic to obovate or orbicular, 5-15 mm. long, 
3-10 mm. wide, truncate to rounded or acute and mucronulate at apex, shortly cuneate
to rounded or truncate at base, the margins denticulate with 4 to 8 spreading acute teeth,
glabrous and glossy above, closely grayisb-tomentose beneath with the midvein prominent;
petioles 2-4 mm. long, more or less tomentose; flowers somewhat fetid, about 1 cm.
across, in short compact few-flowered corymbs; rachis and pedicels glabrous or pubescent,
3-6 mm. long; bracts persistent, carinate, lanceolate, green, ciliate, otherwise glabrous,
about 2 mm. long; sepals suborbicular, about 2 mm. long and 2.5 mm. wide, rounded at
the apex, ciliate, otherwise glabrous, green, soon reflexed; petals white, suborbicular to 
reniform, veiny, about 4 mm. long and 5 mm. wide, glabrous; stamens 20; filaments 
glabrous, minutely papillose; anthers 1-1.5 mm. long; hypanthium glabrous outside, 
campanulate, 3-4 mm. long and in diameter; styles 3, glabrous, free to the base, 2.5-3 mm. 
long; fruits in clusters of as many as 4, ellipsoid to subglobose, glabrous, purplish-black, 
6-8 mm. thick. Malacomeles denticulata ( H.B.K. ) G. N. Jones. On talus slopes, about
rimrock and in canyons in mts. of the s. Trans-Pecos, fruiting Aug.-Oct.; Tex., s. to Guat.
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The Pacific service-berry, A. 'florida Linell., has been reported from Texas, doubtlessly 
based upon a misdetermination of this species. 

8. CRATAEGUS L.77 HAWTHORN. RED HAW. THORN 

Small trees or shrubs with usually crooked thorny branches and simple serrate or vari
ously lobed deciduous leaves; leaves at the ends of vegetative shoots differently shaped, 
large and usually more deeply cut than those on the flowering branchlets; flowers solitary 
or commonly in corymbs; calyx tube campanulate or obconic, its limb 5-parted; petals 
normally 5, deciduous; stamens usually 5 to 20, in I to 3 series; filaments filifonn; anthers 
oblong, white, yellow or some shade of red; styles I to 5, distinct; fruit a pome with 1 to 
5 bony usually !-seeded nutlets. 

There are close to 1,000 specific proposals that have been made in this primarily 
North American genus. There is no way to estimate the number of valid species that might 
occur. Species comprising some Series, such as Molles and Virides, seem to intergrade 
imperceptibly into each other. Although we are inclined to combine even more of these 
than have been combined thus far, the conclusions of E. J. Palmer have been followed as 
closely as possible since our treatment is derived and adapted from his various published 
contributions regarding this genus. Palmer considered the primary taxonomic characters, 
in descending order of importance, to be color of anthers, number of stamens, the pube
scent or non-pubescent condition of the corymb at time of flowering, and, lastly, general 
shape of the leaves. He was of the opinion that if these characteristics were used in com
bination species determinations could be made. 

In regard to the three Series, Crus-galli, Molles and Virides, some authors, with ap
parent good reason, tend to unite most of the proposed segregates in each Series into one 
collective species or, at most, several entities. Hybrid incidence is high in this genus. Be
cause of this an unusual degrl?e of instability exists, and an entity that is described as a 
species may, in fact, be a hybrid. 

The fruit of many species are edible and make fine jellies and preserves, and most have 
ornamental qualities. 
1. Primary veins of the larger leaves running to the sinuses as well as to the points of

the lobes ( 2) 
1. Primary veins of the leaves running only to the points of the lobes, very rarely with

some running to sinuses ( 3) 
2( 1 ). Leaves mostly broadly ovate in outline, often as broad as long, deeply incised and 

sharply serrate-laciniate, rounded to cordate at base; calyx densely woolly-pubescent 
outside; anthers red; fruit oblong . . . . . . . . . . . . . . . . 1. C. Marshallii.

2. Leaves mostly narrowly obovate to spatulate, unlobed or nearly so except at the ends
of the branchlets, cuneate or attenuate at base; calyx glabrous or sparsely pubescent 
outside; anthers pale-yellow; fruit subglobose ...... 2. C. spatlmlata.

3( 1 ). Thoms short and stout, rarely slender or more than 2 cm. long; fruits blue or 
black at maturity ( 4) 

3. Thoms usually long and slender, typically more than 4 cm. long, rarely absent; fruits
red, yellow or remaining green at maturity ( 5) 

4 ( 3). Leaves mostly abruptly pointed or rounded at tl1e apex, lustrous above; fruit blue 
and glaucous at maturity; in eastern Texas . . . . . . . . 3. C. brachyacantlia.

4. Leaves mostly acute to acuminate at the apex, dull-green above; fruit grading from
purple to black, lustrous but not glaucous; in northwestern Texas ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. C. rivularis.

5 ( 3). Flowers single or 2 to 5 in simple clusters; stamens 20 to 25 ( 6) 
5. Flowers usually more numerous, as many as 20 in simple or compound cymes or

corymbs; stamens 5 to 20 ( 7) 

77 Adapted from various publications by E. J. Palmer, mainly in Robert A. Vines, Trees, 
Shrubs, and Woody Vines of the Southwest, pp. 329-387. 1960. 
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6( 5). �eaves. 35 mm. or more long, typically oblong-elliptic, the margins subentire and
with mmute glands; flowers usually 2 or several together ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. C. opaca. 

6. Leaves mostly 30 mm. long or less, typically obovate-cuneate, the margins regularly
crenate-serrate above the middle; flowers typically solitary .................. . 
• • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. C. uniflora. 

7 ( 5). Flowers opening in April or May; nutlets pitted on ventral surface ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. C. Calpodendron. 

7. Flowers opening in late March and April; nutlets plane on ventral surface ( 8)
8 ( 7), Foliage and inflorescence glandular, usually conspicuously so ............... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . 8. C. Pearsonii. 
8. Foliage and inflorescence eglandular or ( if slightly glandular) the glands small and

soon deciduous ( 9) 
9(8). Leaves mostly ovate or deltoid in outline, broadest below the middle, often 

obtusely rounded to truncate or subcordate at base ( Ser. Molles: C. mollis and its 
variant entities) ( 10) 

9. Leaves mostly narrowly obovate to cuneate or oblong-obovate, usually narrowed or
somewhat attenuate to the base, unlobed or very obscurely lobed except those at 
the ends of branchlets ( these are sometimes broadly obovate to oval or suborbicu
lar) (17) 

10(9). Leaves of flowering spurs mostly oval or ovate, rounded at base; leaves of termi
nal shoots broadly ovate, often truncate or subcordate at base ( 11 ) 

10. Leaves of flowering spurs mostly elliptic or ovate-oblong, noticeably longer than broad,
gradually or abruptly narrowed at base; leaves of terminal shoots broader, usually 
rounded or rarely truncate at base; sepals glandular-serrate; fruit red at maturity 
(15) 

11(10). Fruit bright-yellow at maturity ................ 9. C. viburnifolia. 
11. Fruit bright-red at maturity ( 12)
12( 11 ). Leaves ·often as broad as long, relatively small; leaves of terminal shoots some

times broader than long ..............•......... 10. C. brachyphylla. 
12. Leaves longer than broad ( except rarely at the ends of shoots) ( 13)

13 ( 12). Mature leaves thick or subcoriaceous; flowers 5 to 12 in a corymb .......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11. C. Greggiana. 

13. Mature leaves firm but comparatively thin; flowers numerous, as many as 20 in a
corymb (14) 

14 ( 13). Fruit ripening in August and September, the flesh succulent and edible; nutlets 
usually 5, occasionally 4 ....................... 12. C. mollis. 

14. Fruit ripening in October, the flesh dry and mealy; nutlets 3 to 5 ............... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13. C. l-imaria. 

15(10). Mature leaves thick; sepals foliaceous, deeply glandular-serrate; anthers large, 
dark-red; fruit with thick mellow flesh, edible ..... 14. C. texana. 

15. Mature leaves relatively thin; sepals not foliaceous, more or less glandular-serrate;
fruit with thin dry or mealy flesh, scarcely edible ( 16) 

16( 15). Anthers white or pale-yellow; sepals laciniately glandular-serrate; nutlets 3 to 5 
............................................. 15. C. invisa. 

16. Anthers pink or rose-color; nutlets 5, occasionally 4 ... 16. C. brazoria.

17 ( 9). Leaves of flowering branchlets mostly obovate or oblong-obovate, seldom over
2-3 cm. wide, mostly thick or firm, glossy above in most species; fruit remaining
hard and often green at maturity; nutlets commonly 1 to 3, rarely as many as 5
( Ser. Crus-galli: C. crus-galli and its variant entities) ( 18)

17. Leaves of flowering branchlets usually rhombic to somewhat obovate or sometimes
ovatish, typically narrowed at base, relatively thin, dull-green above; fruit be
coming soft or mellow with age; nutlets 3 to 5 ( Ser. Virides: C. viridis and its 
variant entities) ( 28) 
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18( 17). Foliage and inflorescence glabrous or essentially so ( 19) 
18. Foliage and inflorescence pubescent while young and usually throughout the season.

(26) 
19( 18). Mature leaves comparatively thin, not subcoriaceous, yellowish-green, slightly 

lustrous but not glossy above .................... 17. C. sabineana. 
19. Mature leaves thick or subcoriaceous and glossy above ( except in some shade forms)

(20) 
20( 19). Leaves mostly obovate or spatulate, distinctly longer than broad, broadest above 

the middle ( except sometimes at the ends of branchlets) ( 21) 
20. Leaves broader, mostly broadly obovate to oblong-obovate or oval, only slightly

longer than broad or often as broad as long at the ends of shoots. ( 23) 
21(20). Serration of the leaves shallow or crenate; fruit 6-10 mm. thick; nutlets usually 2 

............................................. 18. C. pyracanthoides 
21. Serration of the leaves sharp with acute teeth; fruit 8-12 mm. thick; nutlets 1 to 3,

usually 1 or 2 ( 22 ) 
22 ( 21). Leaves of terminal shoot unlobed or rarely very obscurely lobed; flowers 1-1.5 

cm. across; stamens about 10 .................•. 19. C. crus-galli. 
22. Leaves of terminal shoot often slightly lobed; flowers about 2 cm. across; stamens

about 20 .................................... 20. C. Bushii. 
23(20). Young leaves quite glabrous; leaves of terminal shoot usually broadly ovate to 

suborbicular ( 24) 
23. Young leaves sometimes slightly villous but soon glabrous ( 25)
24( 23). Flowers 16-20 mm. across; fruit 11-13 mm. thick, subglobose; terminal leaves

broadly oval to suborbicular, often with several small shallow lobes ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21. C. Reverchonii. 

24, Flowers about 13 mm. across; fruit about 6 mm. thick, ellipsoidal; leaves oblong-
obovate ............................••........ 22. C. cherokeensis. 

25 ( 23). Leaves of terminal shoot broadly obovate to elliptic, glabrous at maturity, un
lobed but deeply and irregularly serrate; flowers mostly 5 or 6 in compact corymbs; 
stamens 20, the anthers pink .................... 23. C. sublobulata. 

25. Leaves of terminal shoot ovate to oval or obovate, pale-villous below at maturity ..•
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24. C. Warneri. 

26( 18 ). Leaves mostly broadly oval to suborbicular or rhombic, usually broadest about 
the middle ................................... 25. C. Tracyi. 

26. Leaves mostly obovate to oblong-obovate, typically broadest above the middle ( 27)
27 ( 26). Flowers mostly 4 or 5 in compact corymbs; stamens about 20, the anthers pale-

yellow or (in variants) rose-color ................ 26. C. berberifolia. 
27. Flowers mostly 8 to 12 in loose coryrnbs; stamens about 10, the anthers usually pink

or rarely white ............................... 27. C. Engelmannii. 
28 ( 17). Mature leaves and inflorescences glabrous or essentially so ( 29) 
28. Foliage and inflorescence conspicuously pubescent while young, the leaves more or

less pubescent throughout the season ( 31) 
29(28). Leaves thick or subcoriaceous at maturity, glossy above; nutlets 3 to 5 ....... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28. C. glabriuscula. 
29. Leaves firm but comparatively thin at maturity, dull-green above; nutlets normally 5

(30) 
30 ( 29). Leaves variable in shape, mostly ovate-oblong or oblong-elliptic, glabrous; an-

thers pale-yellow or rarely pink ................. 29. C. viridis. 
30. Leaves more uniform in shape, mostly ovate or ovate-oblong, pubescent above as they

unfold, soon glabrous; anthers pink ............... 30. C. sutlierlandensis. 
31 ( 28). Mature leaves comparatively thin; flowers mostly 8 to 15 in a coryrnb; fruit sub-

globose ...................................... 31. C. anamesa. 
31. Mature leaves thick or coriaceous, pubescent while young, with age becoming gla

brous and glossy above and slightly hairy along the veins beneath ( 32) 
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32(31). Flowers 2 cm. wide or more, mostly 10 to 20 in a corymb; sepals narrowly lan
ceolate, long-acuminate .. .•.......•............ 32. C. stenosepala. 

32, Flowers less than 2 cm. wide, mostly 5 to 15 in a corymb; sepals lanceolate to deltoid
lanceolate, with a broad base ............ ..•.... 33. C. poliophyUa. 

1. Crataegus Marshallii Eggl. PARSLEY HAWTHORN. Shrub or small tree to 8 m. high,
with slender thorny or sometimes thomless branchlets pubescent while young and thin 
scaly bark; leaves broadly ovate to deltoid-ovate, sharply serrate and deeply incised with 
2 or 3 pairs of lateral lobes often coarsely toothed or again cleft at the ends, pubescent 
while young, thin, glabrous above, often slightly pubescent along the veins beneath; pet
ioles slender, half to as long as or longer than the blades; flowers 1-1.5 cm. across, nu
merous in pubescent corymbs; stamens about 10; anthers red; calyx lobes lanceolate, en
tire or nearly so; fruit oblong to obovoid, 5-9 mm. long, 4-8 mm. thick, bright-red, with 
thin succulent flesh and 1 to 3 (usually 2) outlets. C. apiifolia Michx. Sandy woods, hill
sides, fencerows and pastures in e. Tex., fruiting Sept.-Oct.; from Va. to Fla., w. along the 
Coastal Plain to Tex., n. in the Miss. Valley to s.e. Mo. 

2. Crataegus spathulata Michx. PASTURE HAW. Shrub or tree 5-7 m. high, with stoutish
usually thorny horizontal branchlets and thin scaly or smooth gray bark; leaves of flower
ing branchlets narrowly obovate, mostly 1-2 cm. long and to 1 cm. wide, with several 
coarse rounded teeth or small lobes above the middle or near the apex, gradually nar
rowed to the entire base, firm, glabrous at maturity, glossy above, with strongly ascending 
or nearly parallel obscure veins; petioles one fourth to half as long as the blades; flowers 
6-8 mm. across, numerous in compact glabrous corymbs; stamens about 20; anthers pale
yellow; calyx lobes deltoid, entire, persistent on fruit; fruit subglobose, 4-7 mm. thick,
red, with thin mellow flesh and 3 or 4 nutlets. C. microcarpa Lindl. Sandy or sandy clay
woods, fencerows and pastures in e. Tex., fruiting Oct.-Nov.; from Fla. to Tex., n. to Va.
and s. Mo.

3. Crataegus brachyacantha Sarg. & Engelm. BLUEBERRY HAWTHORN. Tree to 15 m.
high; branchlets light-green and slightly pubescent early in the season, soon becoming 
glabrous and ultimately ashy-gray in color, armed with numerous short stout somewhat 
curved spines that are rarely to 2 cm. long; leaves oblong-oblanceolate to somewhat 
rhombic, abruptly pointed or rounded at the apex, gradually narrowed to the cuneate 
base, crenulate-serrate above with minute incurved glandular teeth, somewhat pubescent 
at first; mature leaves subcoriacous, glabrous, lustrous, dark-green, to 5 cm. long and 25 
mm. wide; flowers numerous in crowded glabrous corymbs, on slender pedicels, about 8
mm. wide; sepals short, triangular, narrowed to a gland-tipped apex; stamens 15 to 20;
anthers yellow; fruit subglobose to obovoid, on erect pedicels, 8-13 mm. thick, bright
blue, covered with a glaucous bloom; nutlets 3 to 5. Borders of streams in rich soil in e.
Tex., fruiting Aug.-Sept.; in Ark., La. and Tex.

4. Crataegus rivularis Nutt. Tree occasionally to 6 m. high; branchlets slender, reddish
brown, lustrous, unarmed or armed with straight slender spines usually about 25 mm. 
long; leaves lanceolate to oblong-obovate or elliptic, acute to acuminate at apex, gradu
ally narrowed to a concave-cuneate base, very finely crenately serrate above with glandular 
teeth, about 5 cm. long and 18 mm. wide; petioles slender, slightly winged at apex, about 
12 mm. long; flowers about 12 mm. wide, on long slender pedicels, in rather compact 
glabrous corymbs; sepals linear, entire or glandular, glabrous on outer surface, sparingly 
villous on inner surface; stamens 10 to 20; anthers pale rose-color; fruit short-oblong, full 
and rounded at the ends, dark-crimson becoming black and lustrous at maturity, 8-13 mm. 
long; flesh thin, yellow, dry and mealy; nutlets 3 to 5. On banks of streams in extreme 
n.w. Tex., fruiting Sept.-Oct.; from s.e. Ida. to s.w. Colo., n. N. M. and Tex.

5. Crataegus opaca H. & A. WESTERN MAYHAW, APPLE HAW. Tree to 9 m. high; branch
lets slender, villous-pubescent when they appear but soon glabrous, armless or armed 
with straight chestnut -brown spines; leaves elliptic to oblong-elliptic or oblong-cunei
form, acutish at apex, cuneate at base, the margins essentially entire or with minute 
glandular teeth, densely pubescent when young, at maturity dull-green above and pubes
cent with rusty-brown hairs beneath, to 65 mm. long and 25 mm. wide; petioles slender, 
villous-pubescent, about 7 mm. long; flowers 2 to 5 in glabrous corymbs, about 25 mm. 
wide; sepals triangular and acute at gland-tipped apex, essentially entire; stamens 20; 
anthers large, deep rose-color; fruit depressed-globose, scarlet, lustrous, 12-15 mm. in 
diameter; outlets 3 to 5. Commonly in depressions that are filled with water part of the 
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year, along streams and on border of swamps in e. Tex., fruiting May-July; from Ala. to 
Tex. 

6. Crataegus uniflora Moench. Slender shrub to 15 dm. high, with slender often flex
uous thorny branchlets, villous while young; leaves obovate-cuneate to oblong or elliptic, 
sharply or crenately serrate and sometimes obscurely lobed above the micfdle, usually 
about 3 cm. long and 15 mm. wide, pubescent while young, thick, the veins impressed 
above at maturity; petioles short, stout, wing-margined above; flowers 1-1.5 cm. wide, 
solitary or rarely 2 to 5, on short tomentose pedicels; stamens 20 or more; anthers small, 
white or pale-yellow; calyx lobes lanceolate, foliaceous, pectinate or deeply glandular
serrate, persistent on the fruit; fruit 1-1.3 cm. thick, subglobose or slightly pyriform, 
greenish-yellow or dull-red, witl1 dry or mealy flesh and 3 to 5 ( usually 5) outlets. In flat 
woods and open sandy soils in e. Tex., fruiting Sept.-Nov.; from N. Y. and Pa. to Fla., w. 
to the Ozark region and Tex. 

7. Crataegus Calpodendron ( Ehrh.) Medic. Shrub or small tree to 6 m. high, with
spreading branches, unarmed or with short slender spines; young branchlets pubescent; 
leaves elliptic to oblong-obovate, acute at apex, cuneate at base, 5-12 cm. long, serrate 
and often slightly lobed, dull-green and finally glabrous above, pubescent or sometimes 
glabrous on lower surface; flowers about 12 mm. across, in many-flowered pubescent 
corymbs 6-12 cm. across; sepals serrate; stamens 15 to 20; anthers pink; fruit ellipsoid to 
pyiiform or somewhat globose, about 1 cm. long, dull-yellow or yellowish-red, /ulpy;
outlets 2 or 3. Dryish open woods in e. Tex., fruiting Oct.-Nov.; from Tex. an Ark., 
northw. and eastw. 

Var. glohosa (Sarg.) E. J. Palm. is a plant with fruit more globose than in var. Calpo• 
dendron. Var. hispida ( Sarg.) E. J. Palm. has leaves more sharply serrate, with narrower 
acurninate teeth, spreading lateral Jobes, and hispidulous beneath at maturity. 

8. Crataegus Pearsonii Ashe. Small spreading tree to about 5 m. high and a trunk to
about 1 dm. in diameter, with rough bark and crooked recurved branches; branchlets 
slender, light- to dark-gray or -brown, mostly glabrous; armed with slender chestnut
brown spines to 75 mm. long; leaves both spatulate to obovate or cuneate or ovate-flabel
late to suborbicular, narrowly cuneate to truncate at base, obtuse to broadly rounded
subtruncate at apex, the margins singly or doubly serrate with the teeth commonly glan
dular, the glands extending down onto the petiole, frequently crenately lobed above the 
middle, the blade to 6 cm. long and about as wide or wider; flowers 15-25 mm. across, 
borne in simple or compound 3- to 6-flowered corymbs, with white-hairy to glabrous 
pedicels that are sometimes adorned with very glandular bracts; sepals oblong-linear, 
acurninate, serrulate and conspicuously glandular; petals white, oval to obovate, nar
rowed into a short claw; stamens 20; anthers yellow; fruit subglobose, bright-red, to 15 
mm. in diameter, the flesh soft and juicy, acid. In mixed pine-hardwood forests in s.e.
Tex., fruiting Oct.-Nov.; from Miss. to Tex.

9. Crataegus Yihurnifolia Sarg. Tree to 11 m. high, with a trunk to about 3 dm. in
diameter, the gray bark scaly; l:iranchlet� unarmed, at first tomentose, eventually nearly 
glabrous and brownish; leaves ovate to elliptic or slightly obovate, 65-85 mm. long, 5-6.5 
cm. wide, concave-cuneate to broadly rounded or even truncate at the entire base,
coarsely often doubly serrate above with straight glandular teeth, sometimes shallowly
lobed above, deep-green and lustrous on the scabrate upper surface, witl1 pale hairs be
neath; petiole glabrate, to 35 mm. long; flowers about 2 cm. across, prominently bracted,
in wide lax 5- to 12-flowered corymbs; pedicels slender, tomentose; calyx tube and lobes
villous; stamens about 20; anthers white; fruits subglobose, bright-canary-yellow, 1.5-2
cm. in diameter. Borders of woods and low ground in s.-cen. Tex., fruiting in Oct.; en
demic.

10. Crataegus brachyphylla Sarg. Tree to 7 m. high, with a bunk to about 18 cm. in
diameter; branchlets bright-red-brown, lustrous, armed or unarmed; leaves broadly ovate, 
rounded to acute at the apex, rounded to truncate at base, 5-7 cm. long, 5-6 cm. wide, 
coarsely often doubly serrate with straight acuminate teeth, thin, yellow-green and glab
rous above, with long matted hairs beneath; petioles slender, pubescent but eventually 
glabrate, 2-3 cm. long; flowers about 15 mm. across, in small compact 5- to 8-flowered 
white-hairy corymbs; pedicels slender, they and the calyx tube with long white hairs; 
calyx lobes narrow, long-acuminate, laciniately glandular-serrate, thickly covered with 
white hairs; stamens 20; anthers deep-rose-color; fruit subglobose, dull-dark-red, 1-1.2 
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cm. thick. On dry gravelly ridges and in open woods in n.e. Tex., fruiting Sept.-Oct.; also
Ark.

11. Crataegus Greggiana Eggl. Small tree to 6 m. high, with rough bark; branchlets
tomentose, becoming glabrous; thorns numerous, straight, slender, chestnut-brown, 3-6 
cm. long; leaves to 75 mm. long and 6 cm. wide, broadly ovate to ovate-elliptic, obtuse to
acute at apex, broadly cuneate at base, subcoriaceous, dull, tomentose, becoming scab
rous above, finely and doubly serrate, sometimes lobed towards the apex; petioles about 
5 mm. long, tomentose; corymbs 5- to 12-flowered, along with the calyx densely white
tomentose; calyx-lobes lanceolate, acuminate, remotely and irregularly serrate, about 6 
mm. long; stamens 10; anthers yellow; styles 3 to 5; fruit brick-red, 1-1.2 cm. thick,
globose, tomentose, with the calyx lobes appressed and persistent against fruit. In rocky
areas on the Edwards Plateau, s. into Mex., fruiting Oct.-Nov.

12. Crataegus mollis Scheele. DowNY HAwrHORN, RED HAW. A tree 10-12 m. high,
with stout sparingly thorny or nearly thornless branchlets villous while young and thick 
deeply fissured brownish-gray bark on the trunk; leaves relatively large, variable in shape, 
mostly ovate or deltoid, sharply or coarsely serrate, 7.5-10 cm. long and wide, usually with 
4 or 5 pairs of lateral lobes or on vegetative shoots sometimes deeply laciniate, thickly 
coated with short appressed hairs on the upper surface and densely white-tomentose 
{ especially along the veins beneath) while young, firm, yellow-green, glabrous above 
and often slightly pubescent beneath at maturity; flowers 2-2.3 cm. wide, many in to
mentose corymbs; stamens about 20; anthers small, yellowish or rarely pink; calyx tube 
densely tomentose, the lobes glandular-serrate; fruit subglobose or rarely oblong or obo
void, 13-18 mm. thick, scarlet or bright-crimson, pubescent at least toward the ends, with 
a broad shallow calyx, thick mellow flesh and normally 5 nut1ets. C. Berlandieri Sarg., 
C. columbiana Sarg., C. quercina Ashe, C. indurata Sarg. In stream bottoms, hillside
woods and thickets in n.-cen. and s.-cen. Tex., fruiting Aug.-Oct.; from s. Ont. and Mich.
to Ala., w. to Minn., Okla., Ark., Tex. and Miss.

13. Crataegus limaria Sarg. Tree to 9 m. high, with a trunk to 3 dm. in diameter, the
dark bark scaly; branchlets with long white hairs at first, eventually lustrous and some
what pubescent and spiny; leaves ovate, acute, concave-cuneate or rounded at base, 65-
75 mm. long, 3.5-5 cm. wide, coarsely { often doubly) serrate with broad sb:aight glan
dular teeth, sometimes shallowly and acutely lobed above, thin, light-green and scabrate 
above, pale and tomentose beneath; petioles slender, villous, about 3 cm. long; flowers to 
25 mm. across, in compact 15- to 20-flowered villous corymbs, with slender pedicels cov
ered with matted white hairs; calyx tube and lobes pubescent; stamens 15 to 18; anthers 
white; fruit ellipsoid to ovoid, crimson, lustrous, marked by large pale dots, 1-1.5 cm. in 
diameter, the flesh dry and mealy. C. Mackensenii Sarg. In dense woods of rich bottom
lands in n.-cen. and s.-cen. Tex., fruiting Sept.-Oct.; also Ark. 

14. Cratnegus texana Buck!. Tree to 9 m. high, with a trunk to 3 elm. in diameter;
branchlets armed or unarmed, at first reddish-brown, eventually grayish; leaves broadly 
ovate, acute to occasionally rounded at apex, broadly concave-cuneate at base, thickish, 
coarsely doubly glandular-serrate above, often with several broad acute lobes above, 
dark-green and lustrous above, pale and pubescent or tomentose beneath, 7.5-10 cm. 
long, 65-75 mm. wide; petioles stout, deeply grooved, to 2 cm. long, glabrous eventually; 
flowers about 2 cm. across, in broad open many-flowered tomentose corymbs, with slen
der densely villous pedicels; stamens 20; anthers red; calyx tube and lobes tomentose to 
villous, the sepals foliaceous and deeply glandular-serrate; fruits obovoid, 13-25 mm. 
thick, bright-scarlet, sweet and edible. Rich bottomlands of coastal Tex., fruiting in Oct.; 
endemic. 

15. Crataegus invisa Sarg. Tree to 9 m. high, bark dark-brown and in platelike scales;
branchlets stout, slightly zigzag, armed or unarmed; leaves ovate to oval, acute to acumi
nate at apex, cuneate or rounded at base, coarsely { often doubly) serrate with broad 
straight glandular teeth, occasionally with several short acuminate lobes above, 65-75 
mm. long, 5-6.5 cm. wide, thin, dark-yellow-green and roughened on the upper surface
by short hairs, coated beneath with long matted white hairs; petioles slender, glabrate,
3.5-5 cm. long; flowers about 2 cm. across, in broad mostly 7- to 12-flowered corymbs,
with slender pedicels thickly coated with matted hairs; calyx tube and the laciniately
glandular-serrate lobes more or less villous; stamens 20; anthers white or pale-yellow;
fruit oblong, orange-red, marked by large pale dots, about 15 mm. in diameter, slightly
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hairy at the ends. In dense woods of rich bottomlands mostly in e. Tex., fruiting Oct.
Nov.; also Ark. and Okla. 

16. Crataegus brazoria Sarg. Tree to 75 dm. high, with a trunk to about 15 cm, in
diameter, the bark pale; branches slender, somewhat zigzag, eventually lustrous and un
armed or armed with slender gray spines; leaves oval to oblong or obovate, rounded to 
acuminate at apex, rounded to concave-cuneate at the entire base, coarsely doubly serrate 
above with straight glandular teeth, usually slightly lobed above the middle, thin, dark
yellowish-green, glabrous and lustrous above, pale and pubescent beneath, 45-65 mm. 
long, 3-4 cm. wide; petioles slender, about 15 mm. long; flowers about 15 mm. across, in 
few- to many-flowered more or less villous corymbs, with slender hairy pedicels; stamens 
20; anthers pink or rose-color; calyx tube and lobes with matted pale hairs; fruit sub
globose, dull, dark-red, 8-15 mm. in diameter, sweet and edible. C. dallasiana Sarg. 
Stream bottoms or wooded hillsides and thickets in e. Tex. and the Blackland Prairies, 
Oct.-Nov.; endemic. 

17. Crataegus sabineana Ashe. Tree to 9 m. high; branchlets stout, glabrous, tan to
reddish; leaves broadly obovate to rhombic, acute at apex, cuneate at base, coarsely and 
sharply serrate, 25-35 mm. long; petioles about 4 mm. long; flowers in few-flowered 
corymbs; stamens 10 to 20; fruits oblong, 13-16 mm. long, greenish-yellow with a red 
cheek. In e. Tex. and w. La. 

Closely allied to, if not conspecific with, C. pyracanthoides.
18. Crataegus pyracanthoides Beadle. Tree 8-10 m. high, with slender thorny or some

times unarmed branchlets and dark-gray scaly bark; feaves obovate to oblanceolate, 
pointed or rarely rounded at the apex, shallowly serrate except near the base, glabrous, 
firm, dark-green and lustrous above; flowers 1-1.3 cm. wide, mostly 5 to 8 in lax glabrous 
corymbs; stamens 10 or 20; anthers white to pale-yellow or purplish; fruit subglobose or 
short-oblong, 6-10 mm. thick, red, with thin menow flesh and 2 or 3 outlets. Incl. var. 
uniqua (Sarg.) E. J. Palm. and var. arborea (Beadle) E. J. Palm., C. uniqua Sarg., C.

arborea Beadle. In low rich woods and moist ground along streams in e. Tex., fruiting 
Oct.; from Ind. to Mo., s. to Fla. and Tex. 

19. Crataegus crus-galli L. CocKSPUR HAwrHORN. Shrub or tree 6-8 m. high, with
widespreading branches and dark slightly scaly bark; branchlets thorny, flexuous; leaves 
of Bowering branchlets mostly obovate, sharply serrate except towards the cuneate base, 
at maturity thick, shining above; shoot leaves often oblong-elliptic, sometimes twice as 
large and coarsely serrate or dentate; flowers 1-1.5 cm. wide, numerous in glabrous 
corymbs; stamens about 10; anthers pink or pale-yellow; calyx lobes linear-lanceolate, 
entire or nearly so; fruit short-oblong to slightly obovoid or rarely subglobose, 8-10 mm. 
thick, often slightly 5-angled, greenish or dull-red, with thin dry flesh and 1 to 3 ( usually 
1 or 2) outlets. Incl. var. bellica ( Sarg.) E. J. Palm. On limestone bluffs and hilltops, 
woods, thickets and fence-rows in e. and n-cen. Tex., fruiting Oct.-Nov.; from s.e. Can. 
to S. C., w. to Minn., Kan. and Tex. 

20. Crataegus Bushii Sarg. Tree to 6 m. high, with a trunk to 25 cm. in diameter
with dark scaly bark; branchlets sparingly armed or unarmed; leaves elliptic to obovate, 
broadly rounded to acute at apex, gradually narrowed from near the middle to the 
cuneate base, coarsely serrate above, coriaceous, 3-4 cm. long, 13-25 mm. wide, lustrous, 
glabrous; petioles villous, soon glabrous, about 15 mm. long; flowers 2-2.5 cm. across, 
in broad many-flowered glabrous corymbs; calyx tube and the linear-lanceolate lobes 
glabrous; stamens 20; anthers large and pink; fruit short-oblong, green tinged with dull
red, about 1 cm. long. In rich upland woods in n.e. Tex., fruiting Oct-Nov., also Ark. 
and La. 

21. Crataegus Reverchonii Sarg. Shrub or small bushy tree to about 6 m. high; leaves
oval to obovate, to 35 mm. long and 25 mm. wide, leathery, glabrous, dark-green and 
lustrous above, pale beneath; petioles stout, about 8 mm. long; flowers 1-1.5 cm. across, 
with slender pedicels, in few-flowered compact glabrous corymbs; calyx tube and slender 
acuminate lobes glabrous; stamens 10 to 15; anthers (?) pinkish-red; fruit subglobose, 
light-scarlet, about 12 mm. thick. In thickets and open woods in n.-cen. Tex., fruiting 
Sept.-Oct.; also n. to Ark., Mo. and Kan. 

22. Crataegus cherokeensis Sarg. Small tree with dark slightly scaly bark; branchlets
slender, glabrous, zigzag, red-brown to orange-brown, armed with numerous straight 
slender spines; leaves oblong-obovate, rounded to acute at apex, cuneate at base, finely 
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( often doubly) serrate above the middle with acute teeth thickened at apex, thin, 
glabrous to thinly pubescent, dark-green and lustrous above, paler beneath, 3.5-4 cm. 
long, 1.5-2 cm. wide, often acutely lobed above the middle; petioles slender, glabrous, 
to 12 mm. long; Bowers about 13 mm. across, with slender pedicels, in 5- to 7-Bowered 
globose glabrous corymbs; calyx tube glabrous; calyx lobes slender, long-acuminate, entire 
to slightly and irregularly toothed above middle, glabrous; stamens 10, the anthers red; 
fruit ellipsoidal, dull-orange-red, about 1 cm. long and 6 mm. thick. Upland thickets 
and lowland woods in e. Tex., fruiting Sept.-Oct.; endemic. 

Closely allied to C. Engelmannii, if not conspecific with it. 
23. Crataegus sublobulata Sarg. Tree to 10 m. high, with a short trunk covered with

soft corky slightly ridged gray-brown bark; branchlets zigzag, light reddish-brown, 
glabrous, armed with numerous slender straight chestnut-brown lustrous spines; leaves 
broadly obovate to elliptic, rounded or acute at apex, cuneate at base, coarsely and 
deeply irregularly serrate with acuminate teeth, often sublobulate with acuminate lobules, 
thick, glabrous, dark-green and lustrous above, paler beneath, 3.5-4 cm. long, 2.5-3 cm. 
wide; petioles stout, about 1 cm. long, villous-pubescent on upper side; Bowers about 15 
mm. across, with slender pedicels, in 5- or 6-flowered compact glabrous corymbs; calyx 
tube glabrous; calyx lobes slender, acuminate, entire or with a few teeth above the
middle, glabrous on outer surface, sparingly villous-pubescent on inner surface; stamens
20; anthers pink; fruit short-oblong to subglobose or rarely obovoid, orange-red, 8-10
mm. long, 6-7 mm. thick. Edge of upland woods in e. Tex., fruiting Aug.-Sept.; endemic.

This is closely allied to, if not conspecific with, C. Engelmannii.
24. Crataegus W ameri Sarg. Tree to 8 m. high, with a slender trunk covered by dark

scaly bark near the base; branchlets slender, red-brown, with pale hairs but eventually 
glabrate; leaves ovate to oval or obovate, rounded to acute and short-pointed at the apex, 
cuneate at base, 3.5-5 cm. long, 25-35 mm. wide, coarsely serrate above the middle with 
straight gland-tipped teeth, thin, dark-green and glabrous or occasionally villous on the 
midrib above, pale and villous along the midrib and primary veins beneath; petioles 
stout, densely villous, 5-7 mm. long; flowers 1-1.2 cm. across, with stout villous pedicels, 
in compact many-Bowered villous corymbs; calyx tube thickly covered with matted pale 
hairs; calyx lobes slender, acuminate, glandular-serrate, slightly villous on the outer 
surface, puberulous on the inner surface; stamens 10; anthers red-purple; fruit ellipsoid 
to subglobose, orange-red, 6-9 mm. long. In sandy woods and on dry banks in e. Tex., 
fruiting Sept.-Oct.; endemic. 

25. Crataegus Tracyi Ashe .. MouNTAIN HAWTHORN. Bushy tree to 45 dm. high, with
a trunk about 3 dm. in diameter; branchlets slender, straight, dull-reddish-brown and 
glabrous; leaves obovate to oval or rhombic to suborbicular, rounded to acuminate at 
apex, often abruptly pointed, concave-cuneate at base, sharply coarsely serrate usually 
to below the middle with straight acuminate glandular teeth, dark-green, lustrous and 
scabrate above, pale-yellow-green below, 25-35 mm. long, 2-2.5 cm. wide; petiole about 
8 mm. long; flowers about 13 mm. across, in compact mostly 7- to IO-Bowered villous 
corymbs, with villous pedicels 8-13 mm. long; calyx tube glabrous or with occasional 
hairs at base; calyx lobes glandular-serrate, glabrous on outer surface, villous on inner 
surface; stamens 10 to 15; anthers pinks; fruit ellipsoid, about 1 cm. long, orange-red. 
C. montivaga Sarg. Rocky banks of streams on the Edwards Plateau and in the Trans
Pecos, fruiting Sept.-Oct.; endemic.

26. Crataegus berberifolia T. & G. BIGTREE HAWTHORN. Tree to 12 m. high, with a
trunk about 3 elm. in diameter and branchless for about 6 m. above ground, the dark bark 
scaly and fissured; branchlets slender, dull-red-brown and slightly villous, armed with 
stout straight spines; leaves oblong-obovate to oval, acute to acuminate at the gradually 
narrowed apex, cuneate at base, coarsely and often doubly serrate above with glandular 
teeth, coriaceous-lustrous and slightly roughened on the upper surface, pale-green and 
scabrate on the lower surface, 3.5-5 cm. long, to 25 mm wide; flowers 1-2 cm. across, in 
slightly villous 4- or 5-fiowered slender-branched compact narrow corymbs; calyx tube 
glabrous or slightly villous below; calyx Jobes linear-lanceolate, entire, obscurely glandu
lar-serrate, reflexed after anthesis; stamens about 20; anthers yellow to rose-color; fruit 
short-oblong, slightly pruinose, dull-green tinged with red, 8-15 mm. long. In low wet 
woods and on dryish hills in e. Tex., fruiting Sept.-Oct.; endemic. 

Our plant has been referred to var. edita ( Sarg.) E. J. Palm. ( C. edit a Sarg.) whose 
anthers are rose-color instead of being yellow as in var. berberifolia. 
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27. Crataegus Engelmannii Sarg. A stout shrub or small tree to 7 m. high, with a
broad flat-topped crown of stiff spreading branches and gray-brown scaly or fissured 
bark; branchlets slender, flexuous, thorny, villous while young; leaves mostly obovate to 
oblong-obovate or sometimes elliptic on vegetative shoots usually slightly pilose above 
or on the veins beneath while young, subcoriaceous, reticulately veined at maturity; 
petioles stout, 3-8 mm. long, villous, wing-margined nearly to the base; flowers 12-15 
mm. wide, 8 to 12 in slightly villous loose corymbs; stamens about 10; anthers pink or
rarely white; fruit subglobose or short-oblong, 6-8 mm. thick, dull-crimson, with thin dry flesh and 1 to 3 nutlets. Sandy upland or lowland woods, thickets and open dry soils in
e. and n.-cen. Tex., fruiting Oct.-Nov.; from Ill. to Okla. and Tex.

28. Crataegus glabriuscula Sarg. Tree to 75 dm. high, with a trunk about 3 dm. in
diameter, with thin dark-brown scaly bark; branchlets slender, unarmed or armed; 
leaves ovate-oblong to suborbicular, acute to short-pointed or rounded at apex, gradually 
narrowed from below the middle to the slender entire base, coarsely and often doubly 
serrate usually only above the middle with broad straight gland-tipped teeth, sometimes 
divided toward apex into several short acute lobes, subcoriaceous, 3.5-5 cm. long, 2-2.5 
cm. wide, glabrous, dark-green and lustrous on the upper surface, pale on the lower sur
face; petioles slender, about 1 cm. long; flowers about 13 mm. across, in few-flowered
rather compact glabrous corymbs; peilicels slender, long; stamens 20; anthers pale
yellow; fruit oblong to obovoid or nearly globose, dull-orange-color, marked by minute
dark dots, about 8 mm. long. Incl. f. desertorum Sarg. In dry creek beds and bottomlands
along rivers in n.-cen. and s. Tex., fruiting Sept.; endemic.

29. Crataegus viridis L. GREEN HAWTHORN. Tree sometimes to 12 m. high, with
slender unarmed or sometimes thorny branchlets and thin scaly pale-gray bark over 
orange-brown inner bark; leaves variable and often asymmetrical, thin, glabrous at ma
turity except for tufts of tomentum in the axils of the veins beneath, on flowering branch
lets mostly rhombic or oblong-elliptic, 2.5-5 cm. long, 13-25 mm. wide, finely serrate 
above the middle or nearly to the base, on vegetative shoots often ovate and sharply 
serrate and sharply lobed or deeply cut toward the base; petioles slender, 1.2-5 cm. long; 
flowers 12-15 mm. wide, numerous in glabrous or rarely pubescent corymbs; stamens about 
20; anthers small, pale-yellow or rarely red; fruit subglobose, 5-8 mm. thick, red or orange
red, with thin juicy flesh and usually 5 nutlets. C. Davisii Sarg. In low wet or alluvial 
woods, and fields in sandy soils and clays in e. and s.-cen. Tex., fruiting Sept.-Nov.; from 
Va. and Fla., w. to Ill., Mo. and Tex. 

Those plants with somewhat villous-pubescent corymbs and branchlets are segregated 
as var. velutina ( Sarg.) E. J. Palm. ( C. veltttina Sarg.). Those plants with leaves shorter 
than typical have been segregated as f. nbbreviata ( Sarg.) E. J. Palm. ( C. abbreviata
Sarg.), a possible hybrid of this species with C. mollis.

30. Crataegus sutherlandensis Sarg. Shrub or slender tree to 5 m. high, often forming
thickets, the bark dark-gray; branchlets red-brown and glabrous, noticeably armed or 
unarmed; leaves ovate, acute at apex, concave-cuneate at base, 3-4 cm. long, 2-2.5 cm. 
wide, thin, dull yellow-green, slightly scabrate on the upper surface; petioles slender, 
8-15 mm. long, sparingly villous at first but soon glabrous; Bowers about 2 cm. across,
with long slender glabrous pedicels, in lax usually 7- to IO-flowered corymbs; calyx tube 
glabrous; calyx lobes often laciniately divided near the base into glandular teeth, villous
pubescent on inner surface; stamens 20; anthers faintly tinged with pink; fruit subglobose, 
orange-red, 7-8 mm. thick. Incl. var. spinescens Sarg. In low or rich woods in s. Tex., 
fruiting Sept.-Oct.; endemic. 

31. Crataegus anamesa Sarg. Shrub or small tree to 5 m. high, with a slender trunk
covered by close or scaly gray bark; branchlets glabrous and dull reddish-brown, usually 
armed; leaves suborbicular-ovate to elliptic or somewhat obovate, acute at apex, cuneate 
at base, 3-5 cm. long and about as wide, finely serrate with short broad teeth and some
times with rounded lobes above the middle, subcoriaceous, nearly glabrous, dark-green 
and lustrous above, pale beneath; petioles slender, 1.5-2 cm. long, densely villous at first 
but soon glabrous; flowers 2-2.5 cm. across, in compact 8- to IS-flowered densely villous 
corymbs crowded on the branches; calyx tube glabrous except for occasional short white 
hairs; calyx lobes rarely minutely dentate, glabrous on outer surface; stamens 20; anthers 
pale-yellow; fruit subglobose to slightly obovoid, dark-red, 9-10 mm. thick. C. antiplasta
Sarg. Prairies in s.-cen. Tex., fruiting in Oct.; endemic. 
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32. Crataegus stenosepala Sarg. Shrub or small tree to 45 elm. high, with dark slightly

scaly bark; branchlets slender, slightly fractillex, glabrous, reddish-brown but eventually 
grayish, armed with numerous straight spines; leaves elliptic to oblong-elliptic or obovate, 
acute to acuminate at apex, cuneate at base, sharply and coarsely serrate above the middle 
with straight teeth, with short lobes near apex, glabrous, yellowish-green and lustrous 
above, paler beneath, 3.5-6 cm. long, to 3 5  mm. wide; petioles about 1 cm. long; flowers 
about 2 cm. across, in rather open 10- to 20-Howered slightly villous corymbs; calyx tube 
with few long white hairs; calyx lobes slender, long-acuminate, glabrous outside; stamens 
20; anthers pale-yellow; fruit ellipsoid to somewhat obovoid, orange-red, about 8 mm. 
long. C. antimima Sarg. In s.-cen. Tex., fruiting Oct.-Nov.; endemic. 

33. Crataegus poliophylla Sarg. Tree to 5 m. high, with a trunk to 2 5  cm. in diameter,
with dark rough bark; leaves oblong-obovate to elliptic, acute to acuminate at apex, 
cuneate at base, 3-4 cm. long, 2.5-3 cm. wide, rarely larger, finely doubly serrate above the 
middle with straight teeth and usually irregularly divided toward the apex into short 
acute lobes, subcoriaceous, at first villous, soon glabrous, yellow-green and lustrous above, 
pale beneath; petioles slender, 1.5-2 cm. long, at first pubescent, becoming glabrous; 
flowers about 1 5  mm. across, in wide lax 5 - to 1 5-flowered densely villous corymbs; calyx 
tube villous like the slender pedicels; calyx lobes short, lanceolate to deltoid-lanceolate, 
glandular-serrate or nearly entire, glabrous on outer surface; stamens 20; anthers yellow; 
fruit globose to ovoid, orange-red, 6-7 mm. thick. In thickets in well-drained soil in 
s.-cen. Tex., fruiting Sept.-Oct.; endemic. 

9. FRAGARIA L. STRAWBERRY 

Rosulate perennials, usually with stolons and forming colonies; flowers white to pink, 
in cymes on scapes; leaves radical; leaflets 3, obovate-cuneate, coarsely serrate; stipules 
cohering with the base of the petioles which ( with the scapes) are usually hairy; flowers 
similar to those in Potentilla but in varying degrees polygamo-dioecious; styles deeply 
lateral; receptacle in fruit much-enlarged and conical, becoming pulpy and usually scar
let, bearing the minute dry achenes scattered over or slightly imbedded in its surface. 

About 1 5  sp�cies of the North Temperate Zone and the Andean region of South 
America. 

1. Leaflets usually petiolulate; achenes set in usually deep pits; distribution in east
Texas •.. ..................................... 1. F. virginiana. 

1. Leaflets sessile or subsessile; achenes superficial; distribution in mountains of Trans-
Pecos Texas .................................. 2. F. bracteata. 

I. Frngaria virgininna Duchn. VmcINIA STRAWBERRY, wn.n STRAWBERRY. Leaves, scapes
and runners from a subsimple caudex at the end of a simple thickish rhizome; old leaves 
firm or coriaceous, the new ones thinner, plane or hardly rugose; leaflets short-petiolulate, 
the terminal one cuneate-obovate, the lateral with rounded outer margins, sharply 
toothed; flowers unisexual or polygamous, the strictly pistillate flowers much smaller than 
the staminate, to 2 5  mm. broad, 2 to many in umbelliform cymes; calyx lobes to 1 cm. 
long; fruits 5-20 mm. in diameter, red, subglobose to ovoid; achenes 1.3-1.6 mm. long, in 
deep pits; pulp juicy. Fields, prairies, open slopes and borders of woods in the e. fourth of 
Tex., Mar.-Apr.; from Nfld. to Alta., s. to Ga., Tenn. and Tex. 

Besides var. virgininna, the var. illinoensis (Prince) Gray is found in our region. It is a 
coarser plant throughout with denser pubescence on scape and petiole. 

2. Fragaria brncteata Heller. Rootstock very short and rather thick; leaves very thin,
somewhat glaucous, silky when young, glabrate in age ( especially on the upper surface); 
petioles slender, 3-10 cm. long, silky with long white spreading or reflexed hairs; leaf
lets broadly rhombic-obovate, acute, coarsely toothed, 2- 5 cm. long, the lateral ones 
very oblique; runners very slender, rather few; scape often over 1 dm. high, often ex
ceeding the leaves, silky with long spreading or reflexed hairs, often with a unifoliolate 
leafy bract, 2- to 8-ffowered; flowers 1.5-2 cm. across; sepals and bracts lanceolate, acute; 
petals rounded-obovate, often nearly twice the length of the sepals; fruit somewhat 
elongate, ovoid to semi-ellipsoid, red, about 1 cm. long and 7.5 mm. in diameter; achenes 
superficial. F. vesca L. subsp. bracteata (Heller) Staudt. In Guadalupe Mts. in the 
Trans-Pecos, spring; from Tex. to Mont., B. C. and Calif. 
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10. DUCHESNEA SM.

About 6 species native to Asia. 

Rosaceae (Rose Family) 

INDIAN STRAWBERRY 

I. Duchesnea indica ( Andrz.) Focke. Perennial herb from a short rhizome, with leafy
stolons and 3-foliolate leaves similar to those of the true strawberries; leaflets ovate to 
elliptic, 2-4 cm. long, crenately toothed, sparsely strigose on lower surface; peduncles 
3-10 cm. long; flowers solitary, 15-18 mm. wide; calyx 5-parted, the lobes alternating
with much larger foliaceous spreading 3-toothed appendages; petals 5, yellow; receptacle
in fruit spongy but not very juicy; fruit bright-red, resembling a strawberry, insipid, about 
1 cm. in diameter. Edge ,of low woods and thickets, seepage areas and marshes, along 
roadsides and in old fields in e. Tex., Mar.-Aug.; nat. of Asia that is established in many 
parts of the world. 

11. POTENTILLA L. 78 CINQUEFOil,, FIVE-FINGER 

Herbs or rarely shrubs with compound leaves and solitary or cymose flowers whose 
parts are rarely in fours; calyx Bat, deeply 5-cleft, with as many bractlets at the sinuses 
so as to appear IO-cleft; petals 5, usually roundish; stamens few to many; achenes 
numerous, collected in a head on the dry mostly pubescent or hairy receptacle, often 
pa�y enclosed by the persistent accrescent calyx; styles slender, lateral or terminal, 
deciduous. 

About 500 species chiefly throughout the North Temperate Zone. 
1. Pedicel 5 to 12 times longer than the calyx; flowers axillary, solitary ............. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............•... 1. P. simplex.
1. Pedicel shorter than or equaling the calyx in flower, to 3 times as long in fruit;

flowers mostly in terminal corymbs ( 2} 
2 ( 1}. Stem leaves pinnate ( 3} 
2. Stem leaves palmate ( 4}
3(2). Principal leaves below inflorescence typically 3-foliolate; achenes smooth and

without ventral protuberance ... ............... 2. P. rivalis. 
3. Principal leaves below inflorescence with 5 to several leaflets; achenes longitudinally

ribbed and with a corky protuberance on ventral suture ..•...........•..... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. P. paradoxa.

4( 2). Leaflets 3, elliptic to oblong-lanceolate ........ .4. P. norvegica.
4. Leaflets 5 or 7, oolanceolate ...................... 5. P. recta. 

I. Potentilla simplex Michx. OLD-FIELD CINQUEFOIL. Stems and basal leaves from an
irregularly enlarged rhizome that is often nodose or moniliform-thickened and to 8 cm. 
long and 2 cm. thick; stem hirsute to villous-hirsute with spreading hairs, at first erect 
or ascending, to 5 dm. high but soon greatly prolonging and arching, forking and rooting 
at tip ( producing tubers that become young rhizomes of following years); cauline leaves 
( during anthesis) mostly to 1 dm. long; leaflets green and more or less strigose-pubescent 
or barely whitened beneath, narrowly obovate to narrowly elliptic or oblanceolate; middle 
leaflets of larger leaves to 75 mm. long, 9- to 27-toothed for three fourths their length; 
stipules of basal leaves with linear-lanceolate usually inrolling auricles, those of mature 
primary cauline leaves to 3 cm. long; flrst flower usually from node above second well
developed intemode. P. canadensis of auth. In woodlands mainly in n.e. Tex., Mar.-June; 
from N. S. and N. B. to s. Ont. and Minn., s. to N. C., Tenn., Mo., Okla. and Tex. 

2. Potentilla rivalis Nutt. BaooK CINQUEFOJL. Annual or biennial, rather slender, freely
branched, ascending to erect, to 5 dm. high, softly villous, with paniculate-cymose very 
leafy flowering summit and branches; lower leaves pinnate, with 2 or 3 closely approxi
mate pairs of leaflets or a single pair with the terminal leaflet 3-parted; cauline leaves 
with 3 or 5 leaflets; leaflets cuneate-obovate to -oblong, 2-5 cm. long, usually blunt, 
strongly toothed; flowers 4-8 mm. broad; mature calyx 5-8 mm. high, pilose; petals tiny, 
cuneate; stamens 5 to 20; achenes smooth. In wet situations about lakes and along streams 

"Ref.: Lloyd H. Shinners in Field & Lab. 23: 19-21. 1955. 
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and ditches in the Panhandle, May-July; from Man. to B. C., s. to Mo., Kan., Tex., Mex. 
and Calif. 

3. Potentilla paradoxa Nutt. Annual, biennial or short-lived perennial, Euper6cially re
sembling P. rivalis, somewhat villous, to about 4 dm. high; stems diffusely branched, 
decumbent or ascending, slender or stout, leafy; leaves all pinnate, oblong to oblong
obovate; leaBets in 2 to 5 distant pairs, oblong to cuneate-obovate, sparsely crenate
dentate, to about 3 cm. long, usually much smalfer; cyme open-paniculate, leafy; Bowers 
yellow, on erect stalks, 5-7 mm. wide, the segments and bractlets subequal; stamens 
about 20; achenes longitudinally ribbed, with a prominent corky protuberance along the 
ventral suture. Moist or wet soil on river banks and lake margins in the Panhandle, May
J uly; from Ont. to B. C., s. to La., Tex. and N. M. 

4. Potentilla norvegica L. Stout leafy annual or short-lived perennial, to 9 dm. high;
stem erect or asceding, much-branched, hirsute with stiff mostly spreading hairs, often 
with shorter pubescence intermixed; lower leaves long-petioled, 3-foliolate; leaflets obo
vate to oblanceolate, to 8 cm. long, coarsely serrate, usually more or less hirsute, otherwise 
green; upper leaves sessile, often with narrow leaflets; inflorescence a leafy cyme; calyx 
in fruit enlarging to 17 mm. high, its bracteoles acutish; petals yellow, obovate, mostly 
shorter than calyx lobes; stamens 15 to 20; style slenderly conical at base, subterminal, 
about equaling the mature carpel; achenes longitudinally ribbed, to 1.3 mm. long. Incl. 
var. hirsuta ( Michx.) Lehm., P. monspeliensis L. In damp or disturbed soils, thickets, 
clearings, roadsides and waste places in the Trans-Pecos, June-July; from Greenl. and 
Lab. to Alas., s. to Tex. 

5. Potentilla recta L. SULPHUR CINQUEFOIL. Stem erect, very leafy, to 7 dm. high, from
a perennial base, loosely hirsute; basal leaves with long hirsute petioles, cligitately 5- or 7-
foliolate; leaflets oblanceolate, to 14 cm. long, with few to many prolonged narrowly del
toid teeth, more or less hirsute on both surfaces, paler beneath; cyme stiffy erect, standing 
above the principal foliage; Bowers on erect stalks, 15-25 mm. across; calyx hirsute, 
becoming 15 mm. high; petals obcordate, deeply emarginate, usually pale-yellow, equal
ing or exceeding the calyx lobes; stamens 25 to 30; style shorter than the mature carpel. 
In Tarrant and Cass cos., May-June; Eur. weed that has become naturalized in fields and 
along roadsides throughout much of n.e. U.S. 

12. GEUM L. AVENS 

Perennial rhizomatous herbs with pinnate or lyrate leaves; flowers few, solitary ( in 
ours); calyx campanulate or deeply 5-cleft, usually with 5 small bractlets at the sinuses; 
petals 5; stamens numerous; achenes numerous, crowded on a conical or cylindrical dry 
receptacle, the long-persistent styles forming hairy or naked and straight or jointed tails; 
seed erect. 

About 40 species, mostly in the North Temperate Zone. 

I. Heads of achenes conspicuously stipitate above the calyx; achenes minutely ap
pressed-puberulent; bractlets none; corolla yellow •. 1. G. vernum.

I. Heads of achenes sessile; achenes hirsute toward the summit or completely glabrous;
bractlets commonly present; corolla white ... ................ ....... ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. G. canadense.

I. Geum vemum (Raf.) T. & G. Perennial, with a very short rootstock; stem 3-6 dm.
high, erect or ascending, slightly pubescent; basal leaves long-petioled, pinnately 3-
to 9-foliolate ( on the new shoots simple and reniform); divisions with oval to obovate 
lobes that are 1-3 cm. long and 3-6 cm. wide, crenate or serrate, pilose; lower stem leaves 
pinnate with doubly serrate divisions, the upper leaves ternate; inflorescence open; bract
lets none or rudimentary; sepals triangular, 1.5-2 mm. long, glabrous without, puberu
lent within, reflexed; petals oblong, yellow or ochroleucous, about equaling the sepals; 
receptacle stalked, glabrous; fruiting head about 1 cm. in diameter, on a stipe 1-2 mm. 
long; body of achenes 2-2.5 mm. long, minutely appressed-puberulent; lower segment of

the style 2-2.5 mm. long, glabrous, the upper segment less than 1 mm. long and glabrous. 
In rich woods in n.e. Tex., Mar.-May; from Ont. to Ia. and Kan., s. to Tenn., Ark. and 
Tex. 
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2. Geum canadense Jacq. WmTE AVENS. Stem rather slender, to 12 dm. high, glabrous
to sparingly hirsute, often minutely pubescent or glandular-puberulent at summit; leaves of 
basal tufts long-petioled, the petioles smooth or sparsely hairy, simple and undivided or 
with 3 to 5 ( rarely 7) rhombic serrate leaflets; lower stem leaves similar to the basal 
leaves but short-petioled to sessile, mostly with 3 leaflets; upper stem leaves temately 
cleft or simple, sharply serrate and acute; stipules ovate-oblong, 1-2 cm. long, subentire 
or cleft; peduncles filiform, minutely pilose to glandular-puberulent; pedicels velvety
puberulent; calyx lobes lanceolate to ovate-lanceolate, acuminate, 4-10 mm. long; petals 
white, oblong to obovate, 5-9 mm. long, 2-4.5 mm. broad, about equaling to longer than 
calyx lobes; fruiting head spherical, with numerous achenes, 1.2-2 cm. in diameter; the 
upper segment of the style ascending or spreading, only tardily reflexed; denuded re
ceptacle densely white-villous. In rich woods in the e. third of Tex., w. to Real Co., Apr.
June; from N. S. to S. D., s. to Ga. and Tex. 

We have two variants of this species in the state that may be segregated as follows : 
1. Terminal segment of median cauline leaves usually acute; carpels 3-4 mm. long,

broadly ovate ( G. camporum Rydb.) ............ var. camporum (Rydb.) Fem. 
1. Terminal segment of median cauline leaves usually obtuse; carpels 2-3 mm. long,

narrowly obovate to cuneate. . .................. var. texanum Fem. 

13. RUBUS L.78 BRAMBLE. DEWBERRY. BLACKBERRY 

Perennial shrubs or less often herbs, very often prickly, with simple or more com
monly compound serrate or lobed leaves and small to large perfect or unisexual white to 
pink or reddish Bowers; hypanthium small, flat to hemispneric; sepals usually 5, valvate, 
spreading to reflexed, commonly ending in a short caudate appendage; bractlets none; 
petals as many as the sepals, erect or spreading, spatulate to obovate or elliptic; stamens 
numerous; pistils numerous, inserted on a convex to conic receptacle that often elongates 
in fruit; style filiforrn or clavate; fruit a cluster of drupelets that fall together or some
times separately, the receptacle falling with the drupelets or remaining attached to the 
pedicel. 

In the shrubby species, the plant sends up from a perennial base a series of biennial 
stems, during their first year these are termed "primocanes" that normally do not branch 
nor flower, during their second year they are known as "floricanes" at which time the}' 
emit a number of short lateral branches with a few leaves and usually with a terminal 
flower or inflorescence; leaves of the primocanes compound; leaves of the floricanes often 
partly simple, regularly smaller and often of a different shape than those of prirnocanes. 

The taxonomy of Rubus is complicated by hybridization, polyploidy and apomixis. 
More than 1,000 entities have been proposed in this genus. At present, there exists no 
infallible method for properly categorizing these proposals. The Gleason ( 1952) and 
Gleason and Cronquist ( 1963) collective species system is perhaps the best method yet 
devised to handle this task. We have adapted their lead in our treatment. 

1. Leaflets whitened beneath with dense closely matted pubescence; flowers in open
panicles; pedicels armed with small stout thorns . . . . 1. R. bifrons. 

1. Leaflets green to gray beneath, glabrous or rather densely spreading-pubescent;
Bowers solitary, corymbose, racemose or in compact panicles; pedicels unarmed 
or with small prickles ( 2) 

2 ( 1). Plant upright and highbush, its canes not truly trailing but sometimes over• 
arching and the tips sometimes reaching the ground but not rooting; flowers nearly 
always in cymes or racemes ( 3) 

2. Plant with its canes habitually trailing or lying on the ground surface by growing
from the end in that position and taking root at tips of primocanes or branches; 
Bowering shoots arising more or less perpendicular from the grounded canes; 
pedicels mostly of the ascendent type, the clusters mostly not distinctly of the 
racemiform type; frequently the primocanes are at first erect, sometimes the plants 
make distinct mounds but trailing canes issue from them ( 6) 

79 Ref.: Various papers by L. H. Bailey in Gent. Herb., vol. 5. 1941-194 5; L. H. Shinners 
in Field & Lab. 22:27-30. 195 4. 
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3(2). Main leaflets of mature primocane leaves long and narrow, attenuate at apex, the 
length usually twice or more the width, narrowed to the tip mostly in concave 
or sunken curves; floricane leaflets usually also narrow ( 4) 

3. Main leaflets of mature primocane leaves typically ovate to elliptic, the width dis
tinctly more than one half the length, the sides often convex toward the apex ( 5) 

4 ( 3). Lower surface of leaves ( especially those of primocanes) decidedly soft-pubescent 
to the touch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. R. louisianus.

4. Lower surface of leaves ( especially those of primocanes) not velvety or soft-pubes
cent to the touch . . . . . . . . . . . . . . . . . . . . . . . • . . . . . 3. R. persistens.

5( 3 ). Clusters of flowers manifestly exceeding the associated leaves and not buried in 
them, broadly coxymbiform; southeast Texas ..•.. 4. R. saepescandens.

5. Clusters of flowers and fruits prevailingly about equaled or often exceeded by the
accompanying floral foliage, mostly few-flowered; north-central Texas ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. R. oklahomus. 

6 ( 2). Plants with glandular bristles occurring with the prickles ( 7} 
6. Plants without glandular bristles ( 8)
7 ( 6). Leaflets glabrous beneath or pubescent only on main veins, the margins without

glands . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. R. trivialis.
7. Leaflets soft-pubescent over the lower surface, the margins with scattered reddish

stipitate glands . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. R. duplaris.

8 ( 6). Lower surface of primocane leaves usually decidedly soft-pubescent or even 
velutinous to the touch ( 9) 

8. Lower surface of leaves on primocanes not soft-pubescent or velutinous to the touch
(IO) 

9( 8). Flowers 1 to 3 or occasionally 5, borne from terminal and sometimes middle 
portion of flowering branchlets on erect to ascending pedicels ............... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. R. aboriginum.

9. Flowers 4 to 9 ( 5 or more on most branches), borne from terminal middle and usually
lower portion of flowering branchlet on ascending to widely spreading pedicels 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. R. apogaeus.

10 ( 8). Primocane leaflets or the odd or terminal one sharply turned or abrupt toward 
its apex, or somewhat shouldered ........••..••. IO. R. fiagellaris.

10. Primocane leaflets or at least the odd or central one gradually tapered to the summit
............................................• 11. R. Nessianus. 

I. Rubus bifrons Vest. Strong low-arching glandless bramble making canes 2-3 m.
long or more with their apices lying or creeping on the ground and sometimes tip-rooting, 
the clump or colony to 15 dm. high; canes somewhat angled to almost terete, striate, 
scantily pilose to pubescent; prickles irregularly scattered and of differing lengths, 4-7 
mm. long, moderately broad-based, flattened, straight to somewhat hooked; primocane
leaflets 5, persistent, ovate-elliptic to oblong-elliptic or somewhat rhombic, 8-9 cm. long,
5-6 cm. wide, g]abrous above, grayish to brownish-canescent or tomentose beneath,
gradua1ly or abruptly narrowed at apex, cuneate to subcordate at base, the margins fine1y
and somewhat irregularly serrate; petiole and petiolules armed with short strong hooks;
fioricane leaves mostly 3-foliolate, the leaflets similar to those of the primocanes; in
florescence narrow and long with a few branches in the lower axi1s; pedundes and pedi
cels grayish-tomentose and bearing straight conspicuous prickles; flowers 2-2.5 cm. across;
calyx lobes long-pointed, becoming reflexed; petals white or rose-color, narrow; fruit not
large, about 15 mm. thick, black, the drupelets not numerous and loose})' placed. A nat.
Eur. plant that has become naturalized along sandy roadsides, in waste places and about
old homesites in e. Tex., May-June; from Fla. to Tex., n. to R. I., Tenn. and Mo.

2, Rubus louisianus Berger. Erect high-arching and stiffish glandless bramb]e to 5 m. 
high; canes sharply angled and deeply furrowed, downy when young, eventually glabrous, 
green or greenish-brown, adorned along the ang1es with scattered straight or curved 
prickles; stipules subulate, ciliate; prinwcane leaflets 5, narrowly lanceo1ate to oblanceo
late, rather long-pointed at apex and somewhat narrowed toward the base, bright dull
green above, paler and sparsely soft-pubescent beneath, rather regularly and sha�ly 
simply or doubly serrate; petiole rather stout, like the petiolules pubescent or viUous 
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and with scattered curved prickles that extend to the midveins; '{loricane leaves in threes 
or with the upper one simple and ovate-deltoid, similar to but smaller than those of the 
primocanes, the terminal leaflet 2 to 3 times as long as wide; fruiting racemes pubescent, 
with 4 to 15 erect pedicels that are pubescent and provided with a few curved prickles; 
flowers rather large; calyx pubescent, the ovate-deltoid lobes tomentose inside; petals 
white, oblong-elliptic to obtusely oblanceolate or obovate, 6-15 mm. long, 3.5-10 mm. 
wide; fruit oblong-oval, with numerous small drupelets, whitish, sweet. R. texanus
Bailey, R. ramifer Bailey, R. arvensis Bailey, R. abundi'florus Bailey, R. argutus of auth. 
In damp and sandy thickets, pastures and lowland areas, and along fencerows in e. Tex., 
Apr.; from Tex. to S. C., n. to Md. and Va. 

3. Rubus persistens Rydb. Upright much-branched and intertangled glandless bramble
to 2 m. high, not trailing nor root-tipping, sometimes forming close clumps; stems angled 
but the branches essentially terete; prickles rather abundant, prominent, becoming 
curved, broad-based and about 3 mm. long on floricanes; primocane leaflets 3 or 5, ovate
lanceolate to broadly lanceolate, at first somewhat pilose above but soon glabrous, the 
mature terminal leaflet 7-9 cm. long and 3-4 cm. wide, with some leaflets persistent over 
winter; -floricane leaflets 3 or with some simple, mostly smaller and obtusish; flowers as 
many as 8 in short racemiform clusters that scarcely if at all exceeds the foliage, with 
short naked or few-prickly pedicels; flowers 2.5-3 cm. across; calyx lobes oblong, not 
attenuate but with a brief point; petals obovate, obtuse, soon more or less reflexed; fruit 
oblong. In sandy soils in open areas in s.e. Tex.; from Fla. to Tex. 

4. Rubus saepescandens Bailey. A rampant long-branching bramble that produces canes
sometimes to 16 m. long which run over shrubs and ascend to and recline against branches 
of trees; primocanes very thin for the great length, usually less than 1 cm. thick, com
monly with one or two strong ridges, conspicuously glabrous, bearing a few nearly 
straight flat-based prickles 2-3 cm. or more apart and 2-3 mm. long; primocane leaves 
mostly 5-foliolate; leaflets oblong-lanceolate to elliptic, acuminate, the central leaflet 
broad at base, 7-9 cm. long, 4-5 cm. wide, nearly or quite glabrous above, soft-pubescent 
beneath, the margins finely irregularly serrate; petiole armed: -f(oricane leaves 3-foJiolate 
or the upper floral ones simple, the blades oblong to ovate-oblong or obovate and short
pointed, 4-7 cm. long, 1-4 cm. wide; Bowers 6 to 10 in a broad coryrnbiform cluster 
that usually exceeds the accompanying foliage, borne on short lateral spurs; pedicels 
slender, ascending or divaricate, about 2 cm. long in anthesis, pilose, weakly armed, 
glandless, sometimes forked; corolla about 2 cm. across; petals narrow, obtuse. In sandy 
open areas in e. Tex.; also s. La. 

5. Rubus oklahomus Bailey. Upright but arching very prickly glandless bramble to
2 m. high, with long weak horizontal or depressed branches some of which tip-root; 
canes terete but sometimes angular; prickles straight or curved, 3-6 mm. long, broad
based; primocane leaflets 3 or 5, broadly oval or the lower lateral pair rhombic, essen
tially obtuse at apex, rounded or expanded at base, about 7 cm. long and 4 cm. wide or 
more, thinly pubescent above, somewhat grayish and densely to sparsely soft-pubescent 
beneath, the margins dentate with obtuse-apiculate teeth; florlcane leaflets much smaller 
but otherwise similar to those of the primocanes, the upper ones in the flower cluster 
sometimes simple; flowers 3 to 5, large, showy, projecting on short laterals that are leafy 
at base, the ascending pedicels pubescent and armed; calyx lobes very broad, apiculate 
or sometimes with foliaceous tips, becoming reflexed; corolla about 3 cm. across, the 
petals very broad and rounded. R. largus Bailey, R. putus Bailey, R. valentulus Bailey. 
In thickets, edge of woods, on slopes, in stream bottoms and along fencerows in n.-cen. 
Tex., Apr.; also Okla. and Ark. 

6. Rubus trivialis Michx. SOUTHERN DEWBERRY, ZARZAMORA. Trailing or low-arching and
soon depressed, with slender tough terete canes, tip-rooting; primocanes and usually the 
floricanes bearing glandular bristles among the hard curved prickles; primocane leaves 
somewhat coriaceous and semievergreen; leaflets usually 5, glabrous, oblong to lanceolate, 
coarsely toothed, to 1 dm. long and 3 cm. wide; floricane leaflets smaller; flowers I to 
few; pedicels erect, filiform, bristly or glandular; calyx glabrous or glabrescent on the back 
or glandular; petals obovate, 7-10 mm. wide; fruit subglobose to elongate, black, 1-3 cm. 
long. R. 1'iograndis Bailey, R. seorsus Bailey, R. Mcvaughii Bailey. Rather ubiquitous, 
commonly a weedy pla.n� along roadsides, fencerows and in thickets in various soils in e.
Tex., w. to Grand Prame, Mar.-Apr.; from Fla. to Tex., n. to Md., Mo. and Okla. 
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7. Rubus duplaris Shinners. Similar to but usually smaller than R. trivialis; primocanes
low-spreading; floricanes trailing; both old and new canes adorned with a mixture of red 
gland-tipped bristles and soft pubescence among the prickles; leaves soft-pubescent on 
the lower surface, commonly provided with reddish stipitate glands along the main 
veins beneath and on the marginal teeth; flowers solitary. In open sandy oak woods in 
e.-cen. Tex., Apr.-May; endemic. 

8. Rubus ahoriginum Rydb. Canes running and tip-rooting, glandless, often nearly
erect on hard soil, nearly or quite terete, lightly pilose when young but becoming glabrous 
the second year, bearing few scattered short hooked broad-based prickles that are 2-3 mm. 
long; primocane leaves 5-foliolate but on younger parts 3-foliolate; leaflets ovate to 
elliptic or oval, briefly pointed, softly but thinly pubescent on both surfaces and on the 
lower surface even until winter, sharply double-serrate, the lateral leaflets tapered to 
base, the terminal or central one 7-9 cm. long and three fourths as broad, mostly rather 
broad and subcordate at base; petiole and strong terminal petiolule stoutly am1ed and 
sparsely soft-pubescent; flowers 2-2.5 cm. across, 1 to 4 on short floral shoots that are pro
vided with small 3-foliolate or sometimes simple cuneate leavees that are sharply serrate 
and mostly narrowed to base; pedicels slender, short-pilose, scantily if at all armed; calyx 
small, the pubescent lobes soon reflexed; petals obtuse and contiguous; fruit oblong, seedy, 
15 mm. long or more. R. austrinus Bailey, R. velox Bailey, R. Bollianus Bailey, R. almus
Bailey, R. neonefrens Bailey,(?) R. nefrens Bailey. In sandy open woods, along roadsides 
and in fencerows in e. Tex., w. to West Cross Timbers, April.; ? endemic. 

9. Rubus apogaeus Bailey. Low tangled glandless bramble with downward-bending
primocanes and long running tip-rooting floricanes, forming loose mounds to about 6 dm. 
thick, with few erect shoots but the general direction of all the growth is bending toward 
the ground, the branches 2-3 m. long and lying Bat and tip-rooting; primocanes glabrous 
except at tip where they are somewhat pubescent, provided with weak essentially straight 
flat-based prickles 3-5 mm. long and spaced 5-10 mm. apart; primocane leaves 5-foliolate, 
the petioles long and armed; leaflets narrow, various, those near the top of cane oblong
lanceolate and long-acuminate (about 6 cm. long 3 cm. wide), the main ones broader and 
short-pointed and at least the central or odd one broad or subcordate at base, practically 
glabrous and somewhat lucid above, soft-pubescent to the touch or glabrous except on 
the veins beneath, not persistent, the margins sharply and unequally serrate; fioricanes
retaining the straight armature that becomes stouter wih age; floricane lea.Bets 3, small, 
elliptic or narrower, acute to obtuse at apex, soft-pubescent beneath, 2 cm. long or less, 
obtusely serrate; flowers 7 or fewer on short floral shoots, often 25 mm. across at expan
sion but sometimes only one half that size; pedicels not elongated ( 2 cm. or less), 
pubescent, nude or provided with a few srnall liooks; petals rounded or obtuse and more 
or less contiguous; fruit small, oblong, seedy, about 1 cm. long. R. uncus Bailey, R. lassus
Bailey, R. Lundelliorom Bailey. In damp thickets, on road shoulders and edge of forests 
in e. Tex., Apr.; P endemic. 

10. Rubus flagellaris Willd. NORTHERN DEWBERRY. Long-creeping and prostrate, the
canes eventually fiat-trailing and usually tip-rooting; primocanes to 6 mm. thick at base, at 
first ascending, later depressed, becoming to 5 m. long, glabrous, the angles with firm sub
ulate but thick-based scattered and slightly recurved prickles to 4 mm. long; leaves on 
slender subglabrous or merely puberulent or appressed-pilose prickleless or sparsely prickly 
petioles; leaflets 3 or 5, serrate or dentate, glabrous or with the veins beneath appressed
pilose; terminal leaflet with elongate petiolules, ovate to subelliptic, rounded at base, 
rather abruptly contracted to an acuminate tip to 2 cm. long; lateral leaflets subsessile and 
often asymmetrical; fioricanes trailing, woody and tough, often reddish or purplish; 
Bowering branchlets erect, those near the base producing corymbs of up to 9 or sometimes 
more flowers on nearly erect filiform glabrous to merely puberulent or appressed-pilose 
( rarely remotely villous) prickleless or sparsely setose-prickly pedicels about I cm. long; 
bracteal leaves 3-foliolate or simple, with glabrescent petioles, glabrous or nearly so 
beneath, the terminal leaflet or the simple blade ovate to obovate or lanceolate and longer 
than broad; calyx pubescent; petals white, oblong to elliptic-oval or obovate, 1-1.5 cm. 
long, 5-10 mm. wide; fruit relatively large, globose to slightly elongate, mostly 1-1.5 cm. 
in diameter, usually of rich flavor. R. occidualis (Bailey) Bailey. In dry fields, opening 
and borders of thickets in the e. third of Tex., May-June; from Me. and Que. to Ont. 
and Minn., s. to Tex. 
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11. Rubus Nessianus Bailey. Stout much-branched clambering glandless bramble, prob
ably at length tip-rooting, the diffuse more or less prostrate canes sometimes to 6 m. long 
and 4-5 mm. thick, nearly or quite terete, glabrous, closely provided with stout hard 
curved broad-based prickles 3-4 mm. long; primocane leaves 3-foliolate or probably some
times 5-foliolate, coriaceous and sometimes persistent, the margins unevenly sharply ser
rate, essentially glabrous on both surfaces; petiole abundantly hooked and more or less 
thinly pilose-pubescent; leaflets elliptic, shortly or abruptly acuminate at apex, the odd 
one 7-8 cm. long and 3-4 cm. wide or more, narrowed to the base; floricane leaflets elliptic 
or the upper ones simple and ovate, 4-6 cm. long, short-acute to almost obtuse or the 
odd leaflet to 8 cm. long, glabrous above, more or less thinly pubescent on the veins 
beneath; flowers 2 to 5, about 4 cm. across, showy, with long ascending very prickly 
pubescent separate pedicels; calyx pubescent, the broad lobes short-acurninate; petals 
very broad and rounded. In red sands in pinelands and bottomlands in s.-cen. and s.e. 
Tex., spring; ? endemic. 

14. ALCHEMILLA L. LADY'S-MANTLE 

About 250 species mainly in the mountains of Latin America with several in the Old 
World. 

1. Alchemilln microcarpa Boiss. & Reut. PARSLEY PIERT. Annual to 1 elm. high; stem
simple or diffusely branched from base, appressed-pubescent; stipules foliaceous, 3-4 mm. 
long, 3- or 5-lobed to about their middle; leaves shortly petiolate, flabelliform, deeply 
3-clef t, pilose, 2-6 cm. wide; flowers small, greenish, several in fascicles opposite the
leaves and partly enclosed by the stipule; calyx tube inversely conical, contracted at the
throat; calyx limb 4-parted, with as many alternate accessory lobes or bractlets; petals
none; stamens 1 to 4, alternate with the sepals; pistils I to 4, the slender style arising
from near the base; hypanthium ellipsoid, minutely pubescent, to 1 mm. long in fruit,
with connivent pubescent calyx lobes. In sandy open places, old fields and along roads in
e. Tex., Apr.-June; a nat. of Eur. that has become naturalized from Del. and D. C., s. to
Ga., Ala. and Tex.

15. F ALLUGIA ENDL.

A monotypic genus. 
I. Fallugia paradoxa ( D. Don) Endl. APACHE-PLUME. Slender upright deciduous or

semievergreen much-branched shrub, to 2 m. high; branchlets slender, grayish-white
tomentulose; stipulate; leaves alternate, cuneate, with 3 to 7 narrowly oblong lobes that 
are decurrent into the linear petiole, 8-15 mm. long, revolute, white-tomentulose on the 
lower surface, partly fascicled; flowers terminal, 1 to 3, perfect or polygamous, con
spicuous, 25-35 mm. across; calyx tube cupular; sepals 5, ovate, imbricate, with 5 alternate 
narrow bracts at base; petals 5, white, suborbicular, spreading; stamens numerous; pistils 
many on a conical torus, pubescent; style slender; achenes with purplish feathery tails 2-5 
cm. long, the heads of achenes attractive. In dry, sunny, well-drained situations in
gravelly or rocky-bouldery soils in the w. Edwards Plateau and Trans-Pecos, May-Dec.;
from Tex. to Calif. and n. Mex.

16. COWANIA D. DoN

About 5 species in southwestern United States and Mexico. 
I. Cowania ericaefolia Torr. HEATH CLIFFR0SE. A straggling intricate bush 3-10 dm.

high; bark dark-brown and fissured; young twigs very short, more or less tomentose when 
young; leaves alternate, linear-subulate, entire, coriaceous, glandular-dotted, 4-6 mm. 
long, with strongly revolute margins and spinulose tips, more or less fascicled at the 
ends of the branches; flowers solitary, terminal on short branches; pedicels about 5 mm. 
long, sparingly glandular; hypanthium campanulate-funnelform, persistent, 3 mm. long; 
sepals 5, elliptic, 4 mm. long, obtuse, imbricate, persistent, slightly tomentose and with 
stalked glands; petals 5, white or yellowish, obovate, spreading, 6-8 mm. long; stamens 
numerous in two series, inserted in the throat of the hypanthium; pistils about 8, sessile, 
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distinct; styles terminal, plumose, in fruit 15-25 mm. long, the naked tips 1 mm. Jong; 
achenes oblong or lanceolate, striate, villous-hirsute; seeds linear. On limestone boulders 
and crevices of cliffs in mts. of the Trans-Pecos, July-Oct.; also Coah. 

17. CERCOCARPUS H.B.K.80 Mountain Mahogany 

Shrubs and small trees with dark-colored hard wood and smooth bark; leaves simple, 
alternate, fascicled, thick-herbaceous to coriaceous, evergreen, entire or dentate, linear 
to suborbicular-obovate, stipulate, often conspicuously veined on lower surf ace; flowers 
solitary or in small fascicles, with 5 small inconspicuous yellowish sepals and no petals; 
stamens numerous, inserted in 2 o.r 3 rows on the limb of the hypanthium; pistil 1, the 
ovary superior; hypanthium sheathlike in fruit, enclosing the slender villous achene; style 
long, persistent, pfomose, twisted, much-exserted. 

About 20 species confined to western United States and Mexico. Several species are 
considered to be good browse. 

1. Leaves mostly 2 cm. long or less, entire or with only a few short teeth at the apex
............................................. 1. C. montanus var. 

paucidentatus. 
I. Leaves mostly more than 2 cm. long, usually coarsely toothed on the upper half ( 2)
2 ( 1 ) . Leaves ( at maturity ) densely pubescent (woolly); mostly in the Panhandle and

northern Trans-Pecos .......................... I. C. montanus var. 
argenteus. 

2. Leaves ( at maturity) glabrous or with only a few appressed silky hairs ( not woolly);
mostly on the Edwards Plateau and in the southern Trans-Pecos ............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. C. montanus var. glaber. 

1. Cercocarpus montanus Raf. Shrubs or small trees 1-6 m. high, rarely higher, strict
or spreading; bark gray to brown, smooth on the branches, checkered and fissured on 
the older trunks; leaves thin to somewhat thick and firm in texture, rarely subcoriaceous 
and never resinous, green or gray-green above, lighter below, lanceolate to oblanceolate 
or elliptic, sometimes subrotund to ovate or obovate, acute or round at apex, usually 
cuneate at base, entire to serrate or dentate, 7-60 mm. long, to 35 mm. wide, rarely larger; 
lateral veins 3 to 10, paraUel and straight or somewhat deflected toward the apex near 
the outer ends, evident to prominent beneath, slightly depressed above; petiole to 8 mm. 
long; stipules lanceolate to ovate, to 8 mm. long; flowers solitary or in fascicles of 2 or 3, 
the fascicles sometimes crowded on the short spur-branchlets into groups of 5 to 15 
flowers; floral tube 3-9 mm. long, in fruit 7-16 mm. long, appressed-silky-strigose to 
spreading-villous or tomentose, sometimes glabrate; stamens 22 to 44, the anthers hairy; 
achene about one-third exserted from floral tube at maturity, the tail 2-8 cm. long, densely 
silky-plumose. In chaparral, canyons, on rimrock, breaks, rocky slopes and in open wood
lands on the Edwards Plateau and in the Panhandle and Trans-Pecos, Mar.-June; through
out most of w. U. S. and n. Mex. 

We have several variants distinguished in the key in this highly variable species. 
Var. argenteus ( Rydb.) F. L. Martin. Leaves densely pubescent. 
Var. glabcr ( Wats.) F. L. Martin ( C. betuloides Nutt.). Leaves essentially glabrous. 
Var. paucidentatus ( Wats.) F. L. Martin ( C. breviflorus Gray ). Some plants in 

Brewster and El Paso counties have their leaves and young branc11es densely covered 
with short spreading-erect hairs instead of having only the typically appressed hairs. 

18. AGRIM:ONIA L. ACRIMONY. COCKLEBUR. HARVEST-LICE 

Perennial herbs from stout rhizomes; leaves pinnate with crenate-serrate leaflets, inter
spersed with smaller leaflets; stipules foliaceous; flowers yellow, small, spicate-racemose; 
Horal bracts 3-cleft; calyx tube (hypanthiu.m) turbinate or hemispherical, the throat beset 
with hooked bristles, indurated in fruit and enclosing 2 achenes, the 5-c1eft limb closed 
after flowering; petals 5; stamens 5 to 15; styles terminal; fruit an achene. 

About 15 species mostly in the North Temperate Zone. 

80 Adapted from Floyd L. Martin in Brittonia 7 :91-111. 1950. 
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1. Axis of the inflorescence and lower leaflet surfaces without glands, finely to densely
pubescent with short crooked or ascending hairs .... 1. A. microcarpa. 

1. Axis of the inflorescence and lower leaflet surfaces conspicuously glandular; hy
panthium without minute strigose hairs in the furrows ( 2) 

2( 1). Leaves glabrous on lower surface or with scattered long hairs on the veins; axis 
without short crooked or incurved hairs; leaflets less than 10, elliptic to obovate 
•........•.•...••.•.. .. .. ..... .. ............. 2. A. rostellata. 

2. Leaves finely to softly pubescent on the lower surface; axis finely and densely pube-
scent; leaflets 10 or more, of a lanceolate type ... ... 3. A. parvifiora. 

1. Agrimonia microcarpa Wallr. Plant slender, with fusiform roots, to 12 dm. high;
stem divergently long-villous below; leaves mostly clustered near base, the petioles and 
rachises of principal leaves horizontally long-villous; larger leaBets 3 to 7, narrowly 
obovate to elliptic, rounded at summit, coarsely dentate, thin, sparsely strigose above and 
pilose beneath; rachises of inflorescences filiform, to 4 dm. long, minutely pilose, without 
glands, remotely Bowered; hypanthium of mature fruit obconic to short-campanulate, 
about as broad as long, 1.5-3 mm. long, the bristles ascending or the outer slightly 
spreading. A. pumila Muhl. In low rich woods in e. Tex., July-Oct.; from Fla. to Tex., 
n. to N. J., Pa., W Va. and Ky. 

2. Agrimonia rostellata Wallr. Plant slender, with fibrous or sometimes fusiform roots;
stem nearly glabrous or with scattered hairs, to 1 m. high, with ascending slender branches; 
leaHets of principal leaves 5 to 9, broadly elliptic to obovate, with coarse blunt teeth, thin, 
glabrous or with scattered short hairs on veins of resin-dotted lower surface; intermedi
ate small leaflets 1 to 3; axis of inflorescence with glands; fruits 3.5-4.5 mm. long, the 
bristles ascending or the outer spreading, the longer bristles overtopped by the domelike 
beak of calyx lol::ies; hypanthium round-based, hemispherical, grooveless or only shallowly 
grooved, smooth or glandular-granulose. In moist rich open woods in n.e. Tex., July-Sept.; 
from Ga. to Tex. and Okla., n. to Mass., Conn., N.Y., 0., Ind., Ill., Mo. and e. Kan. 

3. Agrimonia parviffora Ait. Plant stout and talI, to 2 m. high, from long fibrous roots;
stem densely and divergently long-hirsute or villous; larger leaflets of middle and upper 
leaves 11 to 15, lanceolate-acuminate, sharply serrate, firm, veiny, copiously glandular
dotted beneath; smaller interspersed leaflets very unequal, often 3 to 5 pairs on the inter
vals of the hirsute rachis; axis of inflorescence glandular and finely pubescent; fruits 4-5 
mm. long, the hooked bristles borne on a horizontal Bange and spreading to ascending,
the outer bristles strongly spreading; hypanthium turbinate, with deep rounded grooves.
In damp thickets and meadows and in marshy areas in the n. Panhandle and in n. e.
Tex., July-Oct.; from Fla. to Tex., n. to Conn., N. Y., Ont., 0., Ind., lll. and Neb.

19. SANGUISORBA L.

Several species in the Northern Hemisphere. 
1. Sanguisorha annua Nutt. PRAIRIE BURNET. Glabrous annual from a slender taproot;

stems freely branched, to 4 dm. high; leaves pinnately compound; leaflets 7 to 15, obovate 
in outline, 7-15 mm. long, pectinately divided ahnost to the midrib into narrow blunt 
lobes; stipules similar to leaflets, adherent to the petiole; flower heads dense, sub
globose to cylindric, to 3 cm. long, on a naked peduncle; Bowers 4-merous, small, often 
polygamous or unisexual, each bracteate and 2-bracteolate; calyx with a turbinate tube, 
constricted at the throat, persistent, the 4 broad greenish petaloid spreading lobes with 
scarious margins and imbricated in the bud, deciduous; petals none; stamens 4 to 12 or 
more, with flaccid filaments and short anthers; pistils 1 to 3, the slender terminal style 
tipped by a tufted or brushlike stigma; achene usually solitary, enclosed in the 4-angled 
dry and thickish calyx tube. Poteridium annuum (Nutt.) Spach. In sandy or gravelly 
soils in prairies, pastures, open oak woods and along roadsides mainly in n.-cen. Tex., 
Mar.-June; from Tex. to Ark and Kan., sometimes adv. elsewhere. 

20. ROSAL. Rose 

Woody perennials, upright or trailing, usually with prickly stems; leaves alternate, 
compound or rarely simple, typically with adnate stipules or these rarely absent; leaflets 
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3 to 1 5, serrate or biserrate, often pubescent and glandular; flowers perfect, solitary, 
corymbose or paniculate; sepals 5, rarely 4; petals 5, rarely 4 or ( by transformation of 
the stamens) numerous, obovate to obcordate; stamens numerous, insi:!rted on a disk at 
the margin of the hypanthium; ovaries numerous within the hypanthium; styles connate 
or free, included or exserted; stigmas thickened; hypanthiurn urceolate or globose, con
tracted at the mouth, becoming fleshy at maturity ( the hip); fruit an achene. 

Probably a little more than 200 valid cosmopolitan species that are native mainly in the 
Northern Hemisphere. Contrary to popular belief, there is no yellow rose of Texas except 
in a song that extols the charms of a sepia-complexioned lady. 
1. Receptacle prickly-armed, cup-shaped; achenes only at bottom on a conical torus;

leaflets not exceeding 2 5  mm. in len£tb . . . . . . . . . . 1. R. stellata. 
1. Receptacle smooth or only bristly, um-shaped; achenes on wall and/or bottom (2)
2 ( 1 ) . Stipules free or nearly so, caduceus ( 3)
2. Stipules adnate about one half or more, persistent ( 4)
3(2). Branchlets glabrous; leaflets 3 or 5; stipules denticulate ................... . 

. . . . . • . . . . . • • . . • • . . • . . • . . . . . . . . . . . . . . . • . . . . . . 2. R. laevigata.
3. Branchlets tomentose or pubescent; leaflets 7 or 9; stipules pectinate ........... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. R. bracteata. 

4 ( 2). Styles exserted or at least not forming a head ( 5) 
4. Styles little or not exserted, forming a head closing the mouth of the receptacle ( 6)
5( 4). Stipules pectinate; prickles usually infrastipular; style glabrous; leaves usually 5

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. R. multiflora. 
5. Stipules entire or denticulate; prickles scattered; leaves usually 3 ............... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. R. setigera. 

6 ( 4). Leafles resin-dotted or glandular-pubescent beneath ( with or without glandless 
pubescence in addition); stems with usually stout hooked prickles, sometimes 
mixed with glandular bristles; outer sepals usually pinnate ( 7) 

6. Leaflets glabrous beneath or pubescent with glandless hairs; stems ( at least at base)
with usually straight prickles and bristles; sepals usually entire ( 9) 

7 ( 6). Prickles slender, straight or slightly curved; leaflets tomentose ............... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. R. tornentosa.

7. Prickles hooked; leaflets glabrous or pubescent beneath ( 8)
8( 7). Leaflets suborbicular or broadly oval, usually obtuse, glandular on both surfaces;

style pubescent; sepals spreading or erect, long-persistent ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. R. Eglanteria. 

8. Leaflets ovate to oval, acute or short-acuminate, without glands above; style glabrous
or nearly so; sepals reflexed, soon deciduous . . . . . . . . 8. R. micrantha. 

9( 6). Sepals ( after flowering) spreading, deciduous; achenes inserted only at the bot
tom of the receptacle ( 10) 

9. Sepals ( after flowering) upright, usually persistent; achenes inserted on wall and
bottom (12) 

10 ( 9). Leaflets typically 9 or 11, rather narrow . . . . . • . . . . 9. R. foliolosa.
10. Leaflets 7 or fewer, obovate to oblong-lanceolate ( 11)
11(10). Terminal leaflet more than 2.5 times as long as wide; in Johnson County ..... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. R. ignota. 
IL Terminal leaflet less than 2.5 times as long as wide; east Texas ................. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........... 11. R. carolina. 

12 ( 9). Infrastipular prickles present; in Trans-Pecos Texas ....................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . 12. R. W oodsii.

12. Infrastipular priclcles not present; east of Trans-Pecos Texas ( 13)
13 (12). Leaflets glabrous, acute ..•................... 13. R. arkansana.
13. Leaflets pubescent ( at least beneath), usually obtuse .. 14. R. suUulta.

1. Rosa stellata Woot. var. stellata. DESERT ROSE. Shrub to 6 dm. high; ·branches with
numerous slender yellowish white prickles and closely stellate-pubescent when young; 
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leaflets 3, sometimes 5, broadly cuneate-obovate, 5-10 mm. long, incisely dentate, 
pubescent on both sides; flowers solitary, deep-rose-purple, 3.5-6 cm. across; fruit 
broadly turbinate, 1-1.5 cm. thick, dull-reddish. In mt. canyons in the Trans-Pecos, 
summer; from Tex. to Ariz. 

Subsp. mirifica (Greene) W. H. Lewis (R. mirifica Greene) is usually a more vigorous 
plant with branches without the conspicuous stellate pubescence of var. stellata. 

Var. Erlansoniae W. H. Lewis differs from the typical variety by having floral branches 
angled at the nodes, pale-green, devoid of internodal bristles and prickles or sometimes 
sparsely bristly and prickly, or glabrous. In canyons of the Guadalupe Mts. 

2. Rosa Iaevigata Michx. CHEROKEE ROSE. Plant to 5 m. high; leaflets 3, rarely 5, ellip
tic-ovate to ovate-lanceolate, 3-6 cm. long, acute or acuminate, sharply and finely serrate, 
glabrous and lustrous, reticulate beneath; flowers white, rarely rose-colored, 6-8 cm. 
across, fragrant; fruit pyriform, bristly, 3.5-4 cm. long. A nat. of. China that occasionally 
escapes from cult. 

3. Rosa bracteata Wendi. MACARTNEY ROSE. Depressed evergreen with very broad
based paired infrastipular prickles; branchlets densely tomentose and slenderly prickly and 
stipitate-glandular; stipules about 5 mm. long, cleft essentially to base into slender seg
ments; leaflets 5 to 9, hard and coriaceous, lustrous above, narrowly obovate, obtuse or 
acutish at apex, finely crenate-dentate, glabrous or pubescent on midrib beneath, 13-35 
mm. long; flowers 1 to few, short-stalked, closely subtended by large dissected pubescent
bracts, 5-7 cm. across, white; receptacle tomentose; fruit globose, 3-3.5 cm. across, orange
red, wooliy. A nat. of China that is often planted as a living fence and which readily
escapes from cult., especially in the e. third of Tex., summer-fall; from Fla. to Tex., n. to
Va.

4. Rosa multiflora Thunb. JAPANESE ROSE. Plant noticeably trailing or arching in habit;
leaflets obovate to oblong, mostly 7 or 9, 2-4 cm. long, serrate, pubescent, obtuse to acute;
stipules fimbriate-pectinate; flowers abundant in pyramidal inf

l
orescences, 2-4 cm. broad, 

mostly white; sepals ovate, abruptly acuminate, 5-8 mm. long; style glabrous; fruit small, 
globular. An Asian species that occasionally escapes from cult. in clearings, along road
sides and borders of woods in e. Tex., May-June. 

5. Rosa setigera Michx. PRAIRIE ROSE, CLIMBING ROSE. Shrub climbing, leaning or trail
ing, the canes prolonging to at least 5 m. and bearing remote broad-based prickles; leaflets of 
flowering branchlets 3 or 5, ovate to ovate-oblong, acuminate, sharply serrate, to 1 dm. 
long, usually much less, lustrous above, glabrous or merely pilose on nerves beneath; 
stipules with entire or merely ciliate margins; flowers several in a corymb, roseate, fad
ing to whitish, 4-8 cm. across; pedicels and receptacle glandular-hispid; sepals reflexed in 
anthesis, lance-attenuate, 12-16 mm. long, deciduous; styles glabrous, united into a 
column about equaling the stamens; fruit red, subglobose, 8-12 mm. long. Open woods, 
thickets, clearings and banks in e. Tex., Apr.-July; from Fla. to Tex., n. to N. Y., W. Va., 
0., Ind., Ill., Mo. and Kan. 

Var. tomentosa T. & G. has leaves tomentose on the lower surface, dulI above, and 
smaller, more numerous flowers than in var. setigera. 

6. Rosa tomentosa Sm. Shrub to 2 m. high; branchlets often zigzag; young branchlets
often bloomy; prickles stout, curved or straight; leaflets 5 or 7, elliptic to ovate, acute to 
short-acuminate, 2-4 cm. long, doubly serrate, finely pubescent above, tomentose and 
glandular beneath; stipules with short triangular spreading auricles; flowers pale-pink or 
nearly white, about 4 cm. across; pedicels often glandular-hispid; sepals lobed, usually 
deciduous before maturity; fruit subglobose, 1-2 cm. thick, stipitate-glandular. A Eur. 
species that occasionally escapes from cult., summer-fall. 

7. Rosa Eglantcria L. SWEET-BRIER. Much-branched shrub to 2 m. high; prickles strong,
hooked, sometimes mixed with bristles; leaflets 5 or 7, orbicular to oval, 1-3 cm. long, 
obtuse or acutish, dark-green and glabrous above, pubescent beneath, glandular on both 
sides, fragrant; flowers 1 to 3, bright-pink, 3-5 cm. across, with short glandular-hispid 
pedicels; receptacle glandular-hispid; fruit subglobose to ovoid, orange to scarlet, with 
more or less spreading tardily deciduous sepals. A Eur. species tl1at occasionally escapes 
from cult., summer-fall. 

8. Rosa micrantha Sm. Much-branched shrub to 2 m. high, with arching branches,
armed with uniform curved prickles, without bristles; leaflets 5 or 7, broadly ovate, 1.5-
3 cm. long, short-acuminate, doubly glandular-serrate, glabrous or pubescent above, 
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pubescent and glandular beneath; flowers 1 to 4, pink to white, about 3 cm. across; styles 
glabrous, somewhat exserted; pedicels glandular-hispid; fruit ovoid to subglobose, with 
spreading or reflexed deciduous sepals. A Eur.-Medit. species that occasionally escapes 
from cult., summer-fall. 

9. Rosa foliolosa Nutt. LEAFY ROSE, WHITE PRAIRIE ROSE. Low shrub to 5 dm. high; stem
with short straight slightly reflexed prickles or nearly unarmed, rarely bristly; leaflets 7 
or 9, rarely 11, narrowly- to linear-oblong, 1-3 cm. long, acute, finely serrate, glabrous 
and lustrous above, glabrous or pubescent on the veins beneath; stipules usually narrow; 
flowers solitary or few, white to rose-color, about 4 cm. across; calyx glandular-hispid; 
pedicels and receptacle sparingly glandular-hispid or the latter sometimes smooth; fruit 
subglobose, somewhat hispid, about 8 mm. across. Prairies, sandy oak woods, thickets and 
along fences, roadsides and railroad tracks in n.-cen. and cen. Tex., s.w. to Kerr Co., Apr.
June; also Okla. and Ark. 

10. Rosa ignota Shinners. Plant woody, otherwise not well-known; leaflets 3 or 5, rarely
reduced to one, oblong-lanceolate to narrowly elliptic, serrulate, glabrous; stipules adnate 
to petioles, glandular-denticulate and puberulent, a little shorter than the petioles; flowers 
1 or 2, shortly pedicellate; calyx glabrous towards base, glandular-hispid on outside 
toward the apex of the tube, the lobes narrowly ovate-attenuate and defiexed; petals pink, 
obovate, 1-1.2 cm long, smaller than or subequal to the calyx lobes. A poorly known 
plant from thickets on limestone in Johnson Co. 

This plant is considered to be referable to R. foliolosa by some recent authors. 
11. Rosa carolina L. CAROLINA nosE. Low and slender shrub to 1 m. high; canes usually

borne singly from stolons, 2-6 mm. thick at base, these often bearing short acicular 
scattered prickles; middle and upper intemodes with few or no prickles; infrastipular 
prickles acicular, firm, straight or nearly so, horizontally divergent or slightly reflexed, 4-9 
mm. long, rarely wanting; stipules narrow, the halves of the adnate pair spreading, to 
15 mm. long and 2 mm. broad; leaflets 5 to 9, elliptic to narrowly ovate-lanceolate or nar
rowly obovate, acute to obtuse, 1.5-4 cm. long, submembranaceous to firm, dull or barely
sublustrous above, coarsel)' serrate on margins above the middle; rachis glabrous or [in £.
glandulosa ( Crep.) Fern.] stipitate-glandular and the leaflets more or less glandular
toothed; flowers mostly solitary, 35-55 mm. across; calyx stipitate-glandular or smooth;
fruit red, subglobose; achenes castaneous, obovoid or semiobovoid ( straight on one side),
4-5 mm. long. R. serrulata Raf., R. subserrulata Rydb., R. texarkana Rydb., R. Trealesei
Rydb. In dry sandy, rocky or open habitats or thin woods in e. Tex., May-July; from Fla.
to Tex., n. to N. S., N. E., Ont., Mich., Wisc., Minn., and Neb.

12. Rosa Woodsii Lindl. Small shrub to 1 m. high or more, with reddish-brown or
later grayish bark; infrastipular prickles acicular or subulate, straight or arching from 
base; stipules glandular and pubescent on back, often glandular-serrulate, the pair 4-7 
mm. broad; leaflets 5 to 9, elliptic-obovate, coarsely serrate, thin, pubescent beneath, 1-3
cm. long; flowers pink, solitary or several-corymbed, about 3 cm. across; sepals 1-1.5 cm.
long, often glandular, erect or spreading in fruit; receptacle smooth; fruit subglobose, red,
about 8 mm. in diameter. Incl. var. Fendleri (Crep.) Rydb., R. Demareei E. J. Palm. On
plateaus and dry slopes in tl1e Trans-Pecos, May-July; from Ont. and Minn. to B.C., s. to
Mo., Neb., Tex. and n. Mex.

13. Rosa arkansana Porter. Pa.\.mIE ROSE, Shrub to 5 dm. high; stems very prickly and
bristly; leaflets 9 or 11, elliptic, 2-6 cm. long, obtuse to acute, coarsely and sharply serrate, 
glabrous and lustrous above, glabrous or sparingly pilose on the veins beneath; stipules 
dilated, glandular-dentate; flowers few to many in corymbs, pink, about 4 cm. across; 
pedicels glabrous; fruit subglobose, 1-1.5 cm. thick, beaked by sepals 1-1.5 cm. long; 
achenes plump-ellipsoid, about 5 mm. long. On rocky slopes, in thickets and dry prairies 
in e. Panhandle, May-Aug.; from Wisc. and Minn., s. to Kan., Colo. and Tex. 

14. Rosa suffulta Greene. SUNSHINE ROSE. Low shrub to 5 dm. high; stems densely
prickly and bristly, usually green; leaflets 7 to 11, broadly elliptic to obovate-oblong, 
1.5-4 cm. long, usually obtuse, cuneate, simply serrate, finely pubescent on both sides 
or £nally glabrous above; stipules dilated, glandular-dentate; petiole and rachis finely 
pubescent; flowers corymbose, pink, about 3 cm. across; pedicels and receptacles glabrous; 
sepals sometimes lobed; fruit globose, about 1 cm. thick. R. a1'kansana var. suffulta 
(Greene) Cockll. In dry thickets, on rocky slopes and sands in n.-cen. Tex., May-Aug.; 
from Alta. and Man., s. to Ill. and Tex. 
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21. PRUNUS L.

Rosaceae (Rose Family) 

PLUM. CHERRY. PEACH 

Deciduous or evergreen trees or shrubs; winter-buds with many imbricate scales; leaves 
alternate, serrate to serrulate or dentate, rarely entire, stipulate; flowers perfect, solitary 
or in fascicles or racemes; calyx 5-cleft; calyx tube campanulate, urceolate or tubular
obconical, deciduous after flowering; petals 5, spreading, white, pink or red; stamens 
numerous, perigynous; pistil 1, with elongated style, 2-ovuled; fruit a drupe, usually 
!-seeded. 

More than 400 species mainly in the temperate zones of the world. Many species are 
cultivated for their edible fruits or seeds or for their ornamental value. 

1. Flowers in racemes ( 2 )
1. Flowers solitary or in corymbs or umbels ( 4)

2 ( 1). Flowers in axillary racemes about 3 cm. long; drupe with a dry exocarp; leaves
persistent, evergreen . . . . . . . . . . . . . . . . . . . . . . . . . . 1. P. caroliniana. 

2. Flowers in racemes more than 3 cm. long that terminate branches of the year; leaves
deciduous ( 3) 

3 ( 2). Sepals deciduous; leaf blades mostly serrulate with very slend_er _te _eth ......... .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. P. virg1n1ana. 

3. Sepals persistent; leaf blades mostly serrate with relatively coarse teeth ......... . 
. . . . . . . . . . . . . . . . . . . • . • . . . • • . . . . . . . . . . . . . . . • . . 3. P. serotina. 

4 ( 1). Flowers sessile or rarely with pedicels to 7 mm. long ( in P. texana); leaves 
usually small, mo�tly less than 3 cm. long ( except in P. persica); fruits pubescent 
to puberulent or rarely glabrate ( 5) 

4. Flowers distinctly pedicellate; leaves usually more than 3 cm. long; fruits glabrous ( 8)

5(4). Petioles 10-15 mm. long; leaves more than 5 cm. long; flowers 25 mm. or more
across; fruit fleshy, not splitting ................. 4. P. persica. 

5. Petioles less than 5 mm. long; leaves much less than 5 cm. long; flowers less than 20
mm. across; fruits dry, commonly splitting ( 6) 

6 ( 5). Leaves cuneate to orbicular-obovate, coarsely toothed with glandless teeth on 
the rounded apical margin, invested with short silvery hairs; in mountains of Trans-
Pecos Texas .................................. 5. P. Havardii. 

6. Leaves elliptic to oblanceolate; on the Edwards Plateau and Rio Grande Plains ( 7)

7 ( 6). Leaves glabrous, green on both surfaces, with entire margins or with several
remote glandless teeth . . . . . . . . . . . . . . . . . . . . . . . . . 6. P. minutiflora. 

7. Leaves pubescent, the lower surface cottony-white, the upper surface deep-green, the
margins with numerous glandular teeth . .......... 7. P. texana. 

8( 4). Plant with mature leaves, with or without flowers or fruits ( 9) 
8. Plant without mature leaves but with flowers ( 15)

9( 8). Leaves with acute or acuminate teeth ( the leaf tissue, not glands, usually forming
the main tip), dull above, usually more or less pubescent; fruits dark purple to 
red or yellow ( 10) 

9. Leaves with obtuse or rounded-obtusish teeth, the teeth often gland-tipped; calyx
lobes usually glandular; fruit red or yellow ( 11) 

10 ( 9). Leaves rarely more than 7 cm. long, acute or gradually acuminate, usually 
sparsely short-pubescent on the lower surface; calyx lobes without glands; fruit 
subglobose, 1-2 cm. in diameter . . . . . . . . . . . . . . . . . 8. P. umbellata. 

10. Leaves usually more than 7 cm. long, abruptly acuminate, densely pubescent on the
lower surface; calyx lobes slightly glandular; fruit ellipsoid to globose, 2-3 cm. 
long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. P. mexicana. 

11 ( 9). In mountains of Trans-Pecos Texas; pedicels and young branchlets densely short-
pubescent .................................... 10. P. Murrayana. 

11. East of the Trans-Pecos region; pedicels and young branchlets glabrous or very
rarely with one or both pubescent ( 12) 
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12 ( 11). Leaves mostly more than 7 cm. long, pubescent along the midrib beneath; fruit 
2-3 cm. in diameter ....................•...... 11. P. Munsoniana.

12. Leaves r.uely more than 7 cm. long; fruit smaller than above ( 13)
13 ( 12). Leaves ovate to oval, obtuse to acutish at apex, pubescent on lower surface,

plane; young branchlets pubescent; pedicels short-pubescent ........•....... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12. P. gracilis.

13. Leaves ovate-lanceolate to elliptic-lanceolate or lanceolate, acute to acuminate at
apex, glabrous or sparsely pubescent on lower sudace, usually somewhat con
duplicate; young branchlets glabrous or rarely somewhat pubescent; pedicels 
glabrous or essentially so ( 14) 

14(13). Calyx lobes glandular, usually pubescent within; leaves usually ovate-lanceo
late and acuminate, the teeth without or with a minute often caducous gland .... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13. P. rivularis.

14. Calyx lobes without glands, glabrous within except at the base or sparsely pubescent;
leaves usually elliptic-lanceolate and accute, the teeth capped with a large per
manent gland ..........................•...•. 14. P. angustifolia.

15(8). In mountains of Trans-Pecos Texas; pedicels and calyx noticeably short-pubescent 
............................................. 10. P. Murrayana.

15. East of the Trans-Pecos region; pedicels and calyx glabrous to densely pubescent ( 16)
16( 15). Petals 3-7 mm. long; calyx lobes usually subglabrous to pubescent below middle

on inner surface; leaves with gland-tipped obtusish teeth; rhizomatous shrubs or 
trees (17)

16. Petals 7.5-11 mm. long; calyx lobes densely pubescent on inner surface; leaves with
sharp glandless teeth; nonrhizomatous trees ( 20) 

17 ( 16). Calyx lobes entire; pedicels 2-6 mm. long ...... 14. P. angustifolia.
17. Calyx lobes glandular-toothed; pedicels 5-15 mm. long ( 18)
18 ( 17). Calyx tube and pedicel densely short-pubescent .. 12. P. gracilis.
18. Calyx tube glabrous or pubescent only at summit; pedicels glabrous ( 19)
19( 18 ). Shrub mostly less than 3 m. high; calyx lobes oblong-lanceolate to ovate-lanceo-

late .•.••.................................... 13. P. rivularis.
19. Tree to 10 m. high; calyx lobes ovate to ovate-oblong ........................ . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11. P. Munsoniana.

20(16). Pedicels of fully expanded flowers 6-10 mm. long; calyx tube sparsely to densely 
pubescent; calyx lobes usually sparsely pubescent on outer surface ......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. P. mexicana.

20. Pedicels of fully expanded flowers 9-15 mm. long; calyx tube glabrous to sparsely
pubescent; calyx lobes usually densely pubescent on both surfaces ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . 8. P. 111nbellata.

1. Prunus caroliniana (Mill.) Ait. LAUREL CHERRY. Tree to 12 m. high with a trunk to 
25 cm. in diameter; branchlets slender, glabrous; leaves evergreen, oblong-elliptic to 
elliptic-lanceolate, acute to acuminate at apex, rnucronate, coriaceous, glabrous, 5-12 
cm. long, to 35 mm. wide, the margins entire or very rarely remotely spinulose-serrate,
dark-green and lustrous on upper surface, paler or lower surface; petioles stout, broad,
glabrous; flowers in dense racemes that are much shorter than the leaves, 3-5 mm. across;
pedicels 3-4 mm. long; calyx tube obconic, the small thin lobes rounded; petals minute,
cymbiform, cream-colored; stamens exserted, orange-colored; fruit ovoid to subglobose,
short-pointed, black, lustrous, 1-1.3 cm. long, with a thick skin, ripening in the fall but
remaining on the branches until after the flowering period of the following year. Lauro

cerasus caroliniana (Mill.) Roem. In and on the edge of forests, lowland areas, fields
and thickets in e. Tex., flowering in Feb.-Apr., fruiting Apr.-Oct.; from Fla. to Tex.,
o. to. N. C.

A popular ornamental in the eastern third of Texas.
2. Prunus virginiana L. COMMON CHOKECHERRY. Shrub or tree to 10 m. high; bark non

aromatic; branchlets glabrous; leaves ovate to broadly elliptic or obovate, 4-12 cm. long, 
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abruptly acuminate, broadly cuneate to rounded at base, thin, closely and sharply serru
late, dark-green and somewhat lustrous above, glaucescent or grayish-green beneath and 
glabrous except for axillary tufts of hairs; petioles 1-2 cm. long, glandular; flowers white, 
8-10 mm. across, in dense glabrous racemes 7-15 cm. long; calyx limb deciduous in fruit;
fruits globose, about 8 mm. in diameter, acid and astringent, dark-purple; stone smooth
Open woods, rocky slopes, bluffs, rimrock, breaks and seepage areas in e. Tex., the Pan
handle and Trans-Pecos, fruiting June-Aug.; from Nfld. to Sask., s. to N. C., Tenn., Mo.,
Kan. and Tex.

3. Prunus serotina Ehrh.81 BLACK CHERRY, WILD BLACK CHERRY. Tree to 30 m. high,
rarely shrubby, with dark bark, the branches reddish-brown, the inner bark aromatic; 
leaves short-petiolate, oblong-lanceolate to ovate-oblong, acuminate to taper-pointed or 
acute at apex, firm to coriaceous, crenate-serrate with blunt incurved callous teeth, 3.5-
15 cm. long, dark-green and lustrous above, pale-green beneath, the broad midrib promi
nent beneath and often villous; petioles 6-25 mm. long, usually glandular; racemes slender 
and elongate, 6-15 cm. long, the divergent pedicels 3-10 mm. long; flowers 7-10 mm. 
broad; calyx with narrow acute often toothed lobes, persistent in fruit; fruit globose, 7-10 
mm. in diameter, dark-red, becoming purple-black, sweetish or bitter. Padus serotina
( Ehrh.) Agardh. Throughout most of e. and s. U. S., Can. and Latin Am.

A tree valued for its timber and ornamental foliage. The several variants of this species 
in Texas are segregated as follows: 

1. Plants from the region of the Edwards Plateau in south-central Texas; branchlets and
often foliage entirely glabrous; leaves coarsely toothed (2nd floral leaf with about 
5 teeth per cm. of margin ), long-petiolate (petiole of 2nd floral leaf about 15 mm. 
long ); in woodlands, floodplains, canyons, draws and on mountain slopes { P. 
eximia Small ) .............................. subsp. eximia (Small) Mc Vaugh. 

1. Plants mostly in east and extreme west Texas; branchlets glabrous to hirsutulous;
leaves usually rufous-tufted beneath near base of midrib; floral leaves often with 
about 7 teeth per cm. of margin and petioles 10 mm. long or less ( 2 )  

2( 1 ). Plants with small leaves and scant growth, of a xerophytic type; foliage leaves 
mostly 5-7 ( -9) cm. long; fertile branches averaging 10 cm. in length; in canyons 
and breaks of mountains of Trans-Pecos Texas with an isolated locality ( desig
nated as P. Parksii Cory ) near the Bexar-Wilson counties line [P. virens { Woot. 
& Standl.) Shreve] ................. subsp. virens (Woot. & Stand!.) Mc Vaugh. 

2. Plants with relatively large leaves and luxuriant growth, of a mesophytic type;
foliage leaves mostly 6-9 (-15 ) cm. long; petioles often about 15 cm. long in 
foliage leaves, 1 cm. long in second floral leaf; fertile branches averaging 12 cm. 
long; branchlets usually glabrous; in eastern Texas in woodlands, thickets, fence
rows and along roadsides ..•.............................. subsp. serotina. 

4. Prunus pcrsica ( L.) Batsch. PEACH, DURAZNO. Tree to 8 m. high; branchlets glab
rous; buds pubescent; leaves elliptic-lanceolate to oblong-lanceolate, 8-15 cm. long, 
broadest about or slightly above the middle, long-acuminate and attenuate at apex, 
broadly cuneate at base, serrate or serrulate, glabrous; petioles 1-1.5 cm. long, glandular; 
flowers usually solitary, appearing before leaves, pink, 25-35 mm. across, very short
stalked; sepals pubescent on outer surface; fruit subglobose, 5-7 cm. in diameter, fleshy; 
stone deeply pitted and furrowed, very bard. A nat. of China, widely cult. for its luscious 
fruit, that occurs as waifs or escapes in waste places, dumps, thickets, along roadsides and 
edge of woods, mostly in e. Tex. 

5. Prunus Havardii (W. Wight) W. Wight. HAvARD PLUM. A shrub with rather rigid
branches, stout spinescent branchlets and light-gray bark; leaves obovate to oblong
obovate or sometimes flabelliforrn on young growth, 7-20 mm. long, 3-10 mm. wide, 
glabrous or sometimes finely pubescent on both surfaces, usually somewhat pale beneath 
and rather prominently reticulate-veined, the margin conspicuously dentate toward the 
apex, very rarely toothed below the middle, the teeth usually acute and glandless; flowers 
appearing with the leaves, sessile; calyx petaloid, slightly pubescent, the tube 2-2.5 mm. 

61 Adapted from Rogers McVaugh in Brittonia 7:279-315. 1951. 
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long, the entire and obtuse to acute lobes scarcely more than 1 mm. long; petals not evi
dent; fruit sessile, nearly globular, the pubescent exocarp dehiscent along one edge, 
when dry about 1 cm. long and 7.5 mm. broad and thick; stone about 8 mm. long, 
rounded at the base and sligntly pointed toward the apex, the surface smooth except for 
indistinct grooves near the ventral edge. Amygdalus Havardii W. Wight. On rocky 
slopes and canyons in the Trans-Pecos, fruiting in July; endemic. 

6. Prunus minutillora Engelm, TEXAS ALMOND. A low shrub with irregular often zigzag
scarcely spinescent branches and grayish bark, often forming dense masses; leaves oblong
elliptic, narrowed at base, rounded at apex, 7-20 mm. long, 5-8 mm. wide, pale below and 
glabrous on both surfaces, often glaucous or bluish-gray, the margins sometimes slightly 
revolute, entire or occasionally irregularly toothed, gland.less; petioles 2-3 mm. long; 
Bowers appearing with the leaves on short lateral spurs, sessile or very nearly so, 1 to 4 
on each spur; calyx tube campanulate with broadly ovate lobes about 1 mm. long; petals 
white, obovate, about 3.5 mm. long; fruit globose, about 12 mm. long and 1 cm. broad 
and thick when dry, the exocarp thin and dehiscing along the ventral edge; stone turgid 
and with a smooth surface, grooved along the dorsal edge, the ventral edge rather thick 
with an inconspicuous groove a short distance from the margin. Amygdalt,s minutiflora
( Engehn.) W.Wight Apparently rare on limestone slopes, sandy brushy plains, ledges 
and in canyon on the Edwards Plateau and Rio Grande Plains, fruiting in June; endemic. 

7. Prunus texana Dietr. PEACH nusH. A dwarf bushy shrub with very irregular branches
and grayish bark; young branchlets light-gray and strongly pubescent; leaves oval to 
oblong-elliptic, 1.5-3 cm. long and 6-15 mm. wide on young succulent shoots, slightly 
narrowed toward the base, mostly obtuse at apex, green and pubescent above, grayish to 
tomentose below, the margins conspicuously glandular-serrulate; petioles 1-4 mm. long, 
pubescent; stipules linear, glandular; Bowers appearing with or slightly before the 
leaves, solitary or in twos, 1-1.2 cm, broad; pedicels 3-4 mm. long, grayish-pubescent; 
calyx pubescent, the tube about 2 mm. long, the ovate-oblong lobes as long as tube 
and glandular-serrulate; petals white, oblong, 4.5-6 mm. long, obtuse at apex and abruptly 
narrowed to a very short claw; fruit rather densely velvety-hairy; stone ovoid, 13-15 mm. 
long, about 1 cm. broad and 9 mm. thick, usually rounded at the base, pointed at the apex 
and slightly flattened toward the ventral edge but rounded on the dorsal side, the surface 
smooth. P. glanqulosa (Hook.) T. & G., Amygdalus texana ( Dietr.) W. Wight. In the 
Edwards Plateau and Rio Grande Plains, fruiting in June; endemic. 

8. Prunus umbellata Ell. FLATwooo PLUM. Small tree to 6 m. high, with compact head
and slender branches; bark light reddish-brown; branchlets glabrous or slightly pubescent 
at first; leaves elliptic-oblong to sometimes obovate, acute to short-acnminate, finely 
pubescent or glabrous above, 4-7 cm. long, rounded at base or broadly cuneate, finely 
serrate with acute teeth, usually pubescent beneath along the midrib, rather thin but 
firm at maturity; petioles 5-8 mm. long, tomentose; Bowers 2 to 4, white, 1-1.8 cm. 
across, the slender pedicels glabrous; sepals ovate to ovate-oblon_�, obtuse, shorter than 
tube, sometimes slightly hairy without, densely pubescent within; fruit subglobose, 
1-2 cm. across, red to yellow or dark-purple and with a bloom; stone oval to subglobose,
obtuse, smooth or reticulate. Incl. var. tarda ( Sarg.) W. Wight, P. tarda Sarg. In and on
edge of forests, on slopes and along creeks, in pastures and fencerows, mostly in e. Tex.,
w. to Coleman Co., fruiting July-Aug.; from Miss. to Tex. and s. Ark.

9. Prunus mexicana Wats. Bxc-TREE PLUM, :MEXICAN PLUM. Tree to 12 m. high, not
sprouting from the root; branchlets pubescent or glabrous; leaves obovate to oblong
obovate, 6-12 cm. long, abruptly acuminate, usually somewhat subcordate, sharply and 
often doubly serrate, short-pubescent above (at least when young) and rugose, pubescent 
and somewhat reticulate beneath, thickish at maturity; petioles glandular; Bowers 2 to 4, 
white, 1.5-2 cm. across, the pedicels usually glabrous; calyx lobes dentate at apex or 
sometimes entire, slightly glandular, pubescent within; fruit globose, sometimes ellip
soid, 2-3 cm. long, purplish-red, bloomy; stone obovoid to subglobose, turgid. P. arkan
sana Sarg., P. Pa1meri Sarg., P. reticulata Sarg., P. tenuifolia Sarg., P. americana var. 
lanta and P. lanata of auth. River bottoms, lake shores, hardwood slopes and prairies 
mostly n. e. and n.-cen. Tex. and the e. Edwards Plateau, fruiting July-Sept.; also n. Mex. 

IO. Prunus Murrayana E. J. Palm. MuRRAY PLUM. Shrub 1-2 m. tall, probably becoming 
larger in protected situations, intricately branched or sometimes growing with erect stems 
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and few ascending branches; branchlets slender, rarely spiny, greenish-brown and densely 
pubescent the first season, becoming gray and glabrous or retaining some of the pubescence 
the second season; stipules linear, 6-10 mm. long, glandular-serrate; leaves ovate to ovate
lanceolate, 3-5 cm. long, 15-25 mm. wide, rounded at the base, acute or acuminate at 
apex, finely and evenly serrate with shallow obtuse teeth (12 to 14 per cm.), thin but 
firm at maturity, scabrate above and pilose-pubescent beneath with short stiff hairs; 
petioles 5-10 mm. long, densely pubescent, glandless; Bowers in simple 1- to 5-Bowerecl 
umbels, 8-12 mm. in diameter when fully expanded; pedicels slender, 8-12 mm. long, 
densely pubescent; calyx pubescent, the oblong-lanceolate lobes obtuse, glabrous within 
and densely hispid-pubescent on the outer surface; petals obovate, short-clawed, 4-5 
mm. long, exceeding the short stamens; mature fruit unknown. On steep rocky slopes
of canyons in the Davis Mts. of the Trans-Pecos; endemic.

11. Prunus Munsoniana Wight & Hedr. W1Lo-GoosE PLUM. Shrubs or trees to 8 m. high;
branchlets glabrous, soon chestnut-brown; leaves oblong-lanceolate to lanceolate, rarely 
obovate-oblong, 6-10 cm. long, acute or acuminate, rounded at base, finely glandular
serrate, bright-green and lustrous above, paler beneath and rather sparingly pubescent 
along the midrib and veins, sometimes pubescent all over when young, rarely quite 
glabrous, commonly conduplicate, rather thin at maturity; petioles 1.5-2 cm. long, usually 
biglandular, pubescent above; Bowers 2 to 4, borne chiefly on short lateral spurs, 12-15 mm. 
across; pedicels slender, glabrous; calyx lobes ovate-oblong, as long as the glabrous tube, 
glandular-ciliate, glabrous or slightly pubescent outside, pubescent inside near base; 
petals obovate to oblong-obovate; fruit globose to short-ellipsoid, 15-25 mm. long, red 
or rarely yellow, slightly bloomy; stone oval, usually obliquely truncate at base. On lime
stone ledges and slopes and �y thickets centered on the Ed:wards Plateau but s. to 
Calhoun Co. and n. to Rockwall Co., fruiting in summer; from Ky. and Tenn., s. to Kan. 
and Tex. 

12. Prunus gracilis Engelm. & Gray. OKLAHOMA PLUM. Straggling shrub to 15 dm. high,
forming thickets; young branchlets pubescent, later reddish-brown; leaves elliptic to ovate, 
2.5-5 cm. long, obtuse to acute or short-acuminate, rounded at base, finely serrate with 
obtuse or acute teeth, finely and slightly pubescent above, reticulate and densely pu
bescent below; petioles pubescent, glandless; Bowers 2 to 4, about 1 cm. across; pedicels 
and calyx finely pubescent to rarely subglabrous; calyx lobes ovate, acute, entire or 
denticulate, pubescent on both sides; fruit subglobose to ellipsoid, about 15 mm. thick, 
usually red, slightly bloomy; stone oval, obtusish at both ends. P. normalis ( T. & G.) 
Small. In sandy or dryish soils on open hills and tl1in woods, fencerows and fields mostly in 
e. Tex. and the Panhandle, fruiting June-Aug.; also Okla. and Ark.

13. Prunus rivularis Scheele. CREEK PLUM, HOG PLUM. Shrub to 2 m. high, forming
dense thickets; bark gray; young branchlets glabrous or rarely pubescent, chestnut-brown; 
leaves lanceolate to ovate-lanceolate, 5-7 cm. long, acuminate, cuneate or rounded at base, 
crenately glandular-serrate, usually strongly trough-shaped or conduplicate, green and 
glabrous above, paler beneath and slightly pubescent ( rarely densely so while youn�); 
petioles 7-12 mm. long, with 2 to 4 glands at apex, more or less pubescent (especially 
above); Bowers 2 to 4, about 1 cm. across; pedicels glabrous or very sparsely pubescent, 
6-10 mm. long; calyx sparingly hairy outside; calyx lobes oblong to ovate-oblong, glandu
lar-ciliate, shorter than tube, pubescent within ( especially near base), erect or spreading
to finally reflexed; petals obovate to oblong-obovate; fruit globose to subg1obose, 1.5-2 cm.
across, usually yellow with crimson cheek, rarely red; stone oblong, pointed at the ends,
smooth or slightly reticulate. ( ?) P. venulosa Sarg., P. texana Scheele, P. Reverchonii

Sarg. Along creeks, edge of woods, roadsides, canyons, breaks on limestone ravines and
slopes, mainly on the Edwards Plateau and n.-cen. Tex., fruiting July-Sept.; also Okla.

This species is quite variable. The plant described as P. venulosa, though placed here, 
had some characteristics of P. gracilis.

14. Prunus angustifolia Marsh. CHICKASAW PLUM. Twiggy shrub forming thickets or
small trees to 4 m. high; branchlets slender, zigzag, sometimes spinulose, glabrous, red
dish; leaves lanceolate to oblong-lanceolate, strongly trough-shaped or conduplicate, 2-8 
cm. long, to 2 cm. wide, acute or short-acuminate, broadly cuneate or rounded at base,
the appressed teeth prominently gland-tipped, glabrous and lustrous above, paler beneath
and glabrous or pubescent along the midrib toward the base; petioles reddish, glandular
or glandless; flowers 2 to 4, expanding with the leaves, creamy-white, 8-9 mm. across;
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pedicels 3-6 mm. long, glabrous; calyx glabrous; calyx lobes ovate, shorter than the tube, 
glandless, glabrous inside except near base; fruit subglobose to ellipsoid, to 25 mm. long, 
1-2 cm. across, red or yellow, with thin skin; stone plump, oval, obtuse at the ends or acute 
at apex. Forming thickets in old fields, edge of woods, along roadsides and fencerows 
throughout most of the e. two thirds of Tex., fruiting May-July; from Md. and Del., s. to 
Fla., w. to Ark. and Tex. 

Some plants in the Panhandle have ellipsoid fruits to 25 mm. long. They are here re
ferred to subsp. varians Wight & Hedr. which typically has larger foliage and stones that 
are oval to obovoid. The fruits are ripe in late June and early July. 

FAM. 91. LEGUMINOSAE Juss.82 LEGUME F AMIL y 

Trees, shrubs, vines or herbs; leaves and branches alternate; stipules usually well
developed and persistent; leaves usually compound ( when simple then so through re
duction or fusion), the leaflets often with stipels; flowers rarely solitary, usually in terminal 
or axillary panicles, racemes, spikes, heads or glomerules, usually perfect and complete, 
perigynous (but the floral cup sometimes evanescently short and the flowers essentially 
hypogynous), bilaterally symmetrical (in the Mimosoideae, genera 1 through 10, appear
ing radially symmetrical except for the gynoeciurn) and often markedly zygomorphic 
( especially in the Papilionoideae, genera 20 through 69); calyx valvate at a very early 
stage of development or variously imbricate; sepals 5, these in most genera fused at least 
partly and in some genera only 4 in number through fusion; corolla basically of 5 petals 
attached at the rim of the floral cup, rarely fewer through reduction ( and in the Papilio
noideae, genera 20 through 69, often appearing to be only 4 because of fusion of the 
lower 2), in some genera of the Mimosa group the petals neotenically connate; aestivation 
valvate or variously imbricate; stamens I to numerous, separate or variously coalescent in 
groups or in some flowers of some genera modified into staminodia; gynoecium of a single 
superior simple pistil with a ventral placentary suture oriented upward in most flowers, 
the ovules I to numerous and attached in 2 alternating rows to the coalescent margins of 
the placentary suture; style simple; fruit a "pod" or folliclelike usually dry structure, 
either indehiscent or breaking up into I-seeded sealed units or most commonly splitting 
lengthwise both along the ventral suture and the dorsal "midrib.. ( when thus dehiscent 
the fruit is said to be a '1egume"); seeds 1 to numerous, with 2 thin integuments, essen
tially none or very little endosperm and large well-developed embryos. Fabaceae; 
Papilionaceae. 

The Leguminosae comprise over 500 genera and well over 10,000 species and are dis
tributed in all parts of the world inhabitable by seed plants. They include some of the 
extremely important economic plants such as beans, peas, alfalfa and clovers. 

The Leguminosae fa]l into three well-marked subfamilies, as follows: (I) Subfamily 
Mimosoideae: genera 1 through 10; leaves pinnately twice-compound; flowers radia1ly 
symmetrical ( except for the gynoecium), small and mostly in spikes, heads or congested 
racemes; sepals united nearly their full length; petals 5, separate or coalescent, valvate 
in bud; stamens 4 to numerom, usually greatly exceeding the petals in length; ( 2) Sub
family Caesalpinioideae: genera 11 through 19; leaves pinnately once- or twice-com
pound or simple; flowers bilaterally symmetrical but not strongly so, often large and 
showy; sepals often separate to the top of the Horal cup; petals 5, about equal in length,
never valvate in bud, the uppermost petal internal in the bud; stamens 5 to 10 ( func
tional stamens only 1 in I genus), usually shorter than the petals or only about twice 
as Jong; ( 3) Subfamily Papilionoideae: genera 20 through 69; leaves pinnately once
compound or simple, never pinnately twice-compound; flowers bilaterally symmetrical, 
usually strongly so, often showy; sepals united, forming a distinct calyx tube prolonged 
beyond the floral cup; petals ( or most of them) usually separate, imbricate in bud with 
the banner ( uppermost petal) external, the 2 lateral petals (wings) ( absent in Amorpha) 
clawed and the 2 lower petals modified and partly coalescent into a boat-shaped struc
ture ("keel,.) (the keel absent in Petalostemon, Eysenhardtia, Amorpha and certain other
genera); stamens 10 or fewer, usually some or all of them coalescent by the filaments. 

s:, Much of the information has been adapted, with permission, from the work of B. L. 
Turner, "The Legumes of Texas," University of Texas Press, Austin, xii, 284 p., 1959. 
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1. Leaves ( all of them) simple •..................... Key A, p. 762. 
1. Leaves compound, with 2 or more leaflets ( 2)

2( 1 ). Leaves pinnately twice-compound .............. Key B, p. 762. 
2. Leaves pinnately once-compound or palmate ........ Key C, p. 763. 

KEY A 
1. Trees or thorny shrubs ( 2)
I. Herbs or unarmed shrubs ( 3)

2( 1 ). Leaves cordate or reniform .................... 11. Cercis, p. 784. 
2. Leaves linear or linear-lanceolate .................. 46. Alhagi, p. 853. 

3(1). Glabrous shrubs with glossy cordate or reniform 
leaves ..•.................................... 11. Cercis, p. 784. 

3. Herbs, or if shrubs then leaves narrower ( 4)

4 ( 3). Shrubs; leaves narrow, 3 mm. wide or narrower; stems gland-dotted .......• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33. Dalea, p. 819. 

4. Annual or perennial herbs; leaves 8 mm. broad or broader; stems not gland-dotted ( 5)

5 ( 4). Leaves cordate or reniform, about as long as broad or shorter ............. . 
. . . . . . . . • . • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66. Rhynchosia, p. 884. 

5. Leaves linear, lanceolate, ovate, obovate or spatulate, 3 to 8 times as long as broad ( 6)

6 ( 5). Leaves sessile or nearly so, without conspicuous reticulate veins, glabrous to
pubescent ........••....••...•..••.....•...... 22. Crotalaria, p. 800. 

6. Leaves with petioles 4-20 mm. long, obviously reticulate-veined, glabrous ( 7)

7 ( 6). Flowers in terminal racemes; fruit a loment, constricted between the seeds
............................•...•........•... 52. Desmodium, p. 855. 

7. Flowers sessile in the leaf axils; fruit a legume, not constricted between the seeds
..........................................•.. 62. Galactia, p. 880. 

KEY B 

1. Flowers in open racemes or solitary, never in congested heads or spikes; petals 4 mm.
broad or broader ( 2) 

1. Flowers in dense or loose globose heads or spikes or glomerules; petals 2 mm. broad
or narrower ( 6 ) 

2 ( 1). Pinnae of well-developed leaves 10 cm. long or longer; trees or shrubs 24 dm. tall 
or taller ( 3) 

2. Pinnae 8 cm. long or shorter; shrubs 24 elm. tall or shorter ( 4)

3(2). Leaves with 3 to 7 pairs of pinnae; flowers greenish-white; unarmed trees to
20 m. tall ..........•.....•................... 15. Gymnocladus, p. 793. 

3. Leaves with only 1 pair of pinnae; flowers yellow; small spinescent trees or shrubs
•............................................ 16. Parkinsonia, p. 793. 

4(2). Plants thorny ................................ 17. Cercidium, p. 794. 
4. Thorns absent (5)

5(4). Trees. shrublets or herbs with a woody base, when herbs with orange sessile
glands on the lower leaf surf ace ( black glands on dried specimens) except in 
C. oxycarpa ...........•...•............•..•.. 18. Caesalpinia, p. 794. 

5. Herbs without orange sessile glands on the lower leaf surface ( dried specimens not
black-dotted) ..............................•.. 19. Hoffmanseggia, p. 797. 

6 ( 1 ) . Stamens numerous or at least more than 10 per flower ( 7) 
6. Stamens 10 per flower orfewer ( 10)

7 ( 6). Unarmed herbs or small shrubs 1 m. high or shorter; stipules membranous, not
spinescent; flower heads loose, each with 2 to 15 flowers ..................... . 
. . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. Calliandra, p. 769. 

7. Spinescent or prickly shrubs or trees ( rarely spines absent) i Hower heads congested,
each with ( 10 to) 15 to many flowers ( 8) 
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8(7). Stamens free to the top of the Horal cup or nearly so ..................... . 
. • . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 4. Acacia, p. 770. 

8. Stamens united above the Horal cup forming a tube 2-5 mm. long ( 9)
9 ( 8). Plants armed with paired spines ( often much-reduced; ) Hower heads greenish

white, 1-3 cm. across; native plants of south Texas . 1. Pithecellobium, p. 768. 
9. Plants unarmed; flower heads reddish to pink, 3-5 cm. across; introduced or culti-

vated plants (rarely escaped), widespread ........ 2. Albizia, p. 769. 
10 ( 6). Flowers in spikes ( 3-) 4-8 cm. long; trees or shrubs usually armed with straight 

stout spines ( 11 ) 
10. Flowers in globose heads or in short spikes 1-3 cm. long ( 12)
11 ( 10). Fruit flattened, 15 mm. broad or more; larger spines often branched; leaves

once-pinnate and twice-pinnate on the same tree ... 14. Gleditsia, p. 793. 
11. Fruit terete or tightly coiled, 12 mm. broad or narrower; spines unbranched; leaves

all twice-pinnate .............................. 10. Prosopis, p. 783. 
12(10). Trees or shrubs (brier-vines in Schrankia) with spines, thorns or recurved 

prickles ( 13} 
12. Unarmed trees, shrubs or herbs ( 15)
13(12). Plant a weak-stemmed wide-spreading brier; stems, leaves and peduncles armed

with numerous recurved prickles . . . . . . . . . . . . . . . . 6. Schrankia, p. 775. 
13. Trees or shrubs with usually erect stems ( straggling and brier like in Mimosa mala

cophylla); plant variously spiny or prickly but at least the peduncles without 
numerous recurved prickles (14) 

14 ( 13). Pod twisted, springlike; anthers with apical glands; leaves with 1 pair of pinnae 
.•....•••.......•............................ 10. Prosopis, p. 783. 

14. Pod straight or nearly so ( rarely contorted but never springlike); anthers without
glands .......•..•.............................. 7. Mimosa, p. 777. 

15(12). Trees (2-) 3-15 m. tall ••.................... 5. Leucaena, p. 774. 
15. Prostrate herbs or low shrubs ( 16)
16( 15). Flower heads bright-yellow; roots orange; fruits abruptly narrowed at the base,

forming a distinct stipe . . • . . . . . . . . . . . . . . . . . . . . . 9. Neptunia, p. 782. 
16. Flower heads pink or pinkish to white, never bright-yellow; roots not orange; fruits

without a distinct stipe ( 17) 
17 ( 16). Flowers bright-pink, in dense heads or short spikes; stems prostrate; fruit with 

valves separating from the margin at maturity .... 7. Mimosa, p. 777. 
17. Flowers whitish or greenish-white; stems erect to prostrate; fruit splitting along the

margin at maturity, the valves not separating from the margin ......•......... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. Desrnanthus, p. 779. 

KEY C 
1. Sepals separate, not forming a calyx tube beyond the short floral cup; flowers only

slightly bilaterally symmetrical; stamens separate ( 2) 
I. Sepals united into a calyx tube prolonged beyond the short floral cup; flowers usually

strongly bilaterally symmetrical OR if appearing nearly radially symmetrical then 
the petals 3 mm. wide or narrower ( 3) 

2( 1). Flowers white or pinkish-red; leaflets 2; woody shrubs or small trees ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12. Bauhinia, p. 784. 

2. Flowers yellow; if leaflets 2 then the plant herbaceous . 13. Cassia, p. 785.
3 ( I). Leaves or most of them on the plant with 4 or more leaflets ( 4)
3. Leaves with only 2 or 3 leaflets ( 40)
4(3). Perennial or annual herbs or herbaceous vines, the aerial stems dying back each

winter, any new stems arising from the previous year's root or underground stem 
(5) 

4. Shrubs, trees or woody vines, the stems of most of them persisting to produce new 
growth each year ( 31) 
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5(4). Leaves palmate or digitate (the central leaflet stalked in Galactia Grayi) (6) 
5. Leaves { or most of them) pinnate, the leaflets arranged alternately or opposite on the

rachis (9) 

6(5). Plants with prostrate stems 1-2 m. long; leaves (at least some of them) with a 
leaflet having a distinct stalk 5-10 mm. long ...... 62. Galactia, p. 880. 

6. Plants erect to semierect or acaulescent {rarely with stems short and prostrate); leaf
lets all sessile or equally short-stalked ( 7) 

7 ( 6). Leaves with 2 to 4 leaflets, never more; flowers yellow ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51. Zornia, p. 855. 

7. Leaves with 4 to 8 leaflets; flowers lavender to blue, never yellow { 8)

8(7). Leaves not gland-dotted; fruit several-seeded, 20-60 mm. long ............. . 
. . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . 23. Lupinus, p. 802. 

8. Leaves gland-dotted; fruit I-seeded, 2-6 mm. long .... 30. Psoralea, p. 811. 

9 ( 5). Leaves gland-dotted ( these often hidden beneath a dense pubescence but readily 
seen when the hair is scraped off) ( 10) 

9. Leaves not gland-dotted ( 12)

10(9). Rachis of mature leaves 60-150 mm. long; fruit a prickly pod 10-20 mm. long ..
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45. Glycyrrhiza, p. 853. 

10. Rachis of mature leaves mostly 5-60 mm. long; fruit included within the calyx, not
prickly, 5 mm. long or less { 11) 

11 ( 10). Flowers strongly bilaterally symmetrical with well-developed banner, wings and 
keel; stamens 8 to 10 .......................... 33. Dalea, p. 819. 

11. Flowers not as strongly bilaterally symmetrical, at least 4 of the petals essentially
alike, not differentiated into wings and keel; stamens 5 ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34. Petalostemum, p. 827. 

12 ( 9). Leaves with an even number of leaflets or bearing tendrils toward the end of the 
leaves; leaf rachis not terminated by a leaflet ( 13) 

12. Leaves not bearing tendrils and having an odd number of leaflets; leaf rachis termi
nated by a leaflet { 15) 

13(12). Stems stiffiy erect, 4-20 dm. tall; leaves without tendrils; leaflets 20 to numerous; 
flowers yellow, red or orange .................... 40. Sesbania, p. 835. 

13. Stems weak, climbing by tendrils or if erect and without tendrils then the stem 4 dm.
tall or shorter; leaflets 4 to 20; flowers blue, violet or purplish ( 14) 

14( 13). Style with a dense ring of hairs just below the stigma ................... . 
. . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54. Vicia, p. 872. 

14. Style flattened, with a line of hairs down the inner surface ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55. Lathyrus, p. 876. 

15( 12). Stamens ( all of them!) separate; flowers white; leaves densely pubescent; fruit 
indehiscent, torulose ........................... 20. Sophora, p. 798. 

15. Stamens ( at least 5 of them) coalescent by their filaments ( 16)

16(15). Rachis of leaf 2-15 (-20) mm. long; flowers 1 to 3 (or 4), terminal on slender
peduncles, never racemose along a central axis; leaflets 3 to 9 ( 17) 

16. Rachis of leaf 15-150 mm. long or if shorter then the flowers in several-flowered
racemes; leaflets 5 to numerous ( 18) 

17 ( 16). Stems and leaves appressed-pubescent or glabrate; plants of Trans-Pecos Texas 
.....................•...................••.. 28. Lotus, p. 810. 

17. Stems and leaves densely pubescent with widespreading glandular hairs; plants of 
eastern half of Texas ......................... .47. Aeschynomene, p. 853. 

18 ( 16). Stipules rigid, spinescent; flowers white; plants of Trans-Pecos Texas 
•.........•.................................. 38. Peteria, p. 835. 

18. Stipules membranous or herbaceous or absent, not at all spinescent ( 19)
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19( 18 }. Fruit a loment, indehiscent, breaking into I-seeded segments at maturity; stems 
stifHy erect or trailing or twining, 3-20 dm. long; flowers I to 4 in axillary fascicu
late clusters, short racemes or solitary ( 20) 

19. Fruits dehiscent or indehiscent but not breaking into I-seeded segments at maturity;
stems mostly 4 dm. long or shorter, but if longer AND stiffly erect then the flowers 
numerous in each raceme ( 22) 

20( 19 }. Leaves with 3 to 5 ( to 7) leaflets; plants of Trans-Pecos mountains ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . 49. Nissolia, p. 854. 

20. Leaves with 5 or more leaflets; plants east of Trans-Pecos Texas ( 21)

21(20). Flowers yellow; eastern half of Texas .......... 47. Aesc1iynomene, p. 853. 
21. Flowers purple; Panhandle of. Texas ................ 48. Hedysarum, p. 854.

22 ( 19). Plants perennial; stems erect or high-twining, 3-20 dm. long; legume 6 to 20 
times as long as broad, not inflated; plants of central and eastern Texas ( 23) 

22. Plants annual or perennial; stems prostrate to weakly ascending (often acaulescent),
if stiffly erect and more than 3 dm. tall then the legume inflated and less than 6 
times as long as broad ( 25} 

23( 22). Stems, leaves and legume densely long-pubescent with spreading hairs ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36. Tephrosia, p. 832. 

23. Stems, leaves and legume appressed short-pubescent to nearly glabrate ( 24}

24(23). Grayish-pubescent; erect subshrubs, not climbing . 29. Indigofera, p. 810.
24. Not grayish-pubescent; high-climbing vines .......... 60. Apios, p. 879. 

25 ( 22}. Peduncle of mature flowering racemes 8-30 cm. long; legume flattened ( 26) 
25. Peduncle of flowering racemes 1-8 ( -9) cm. long ( 27}

26(25). Flowers pink or reddish-tinged ................ 36. Tephrosia, p. 832. 
26. Flowers white or cream-colored ................... 43. Astragalus, p. 838. 

27 ( 25). Flowers of various colors but not brick-red or reddish; annuals or perennials 
(28) 

27. Flowers when fresh brick-red or reddish ( often fading to a lavender-color in dried
specimens ) ; perennials ( 29) 

28( 27). Keel petals acute, blunt or rounded apically ..... 43. Astragalus, p. 838. 
28. Keel petals with the apex extending into a sharp erect point; plants acaulescent;

flowers purple ................................ 44. Oxytropis, p. 852. 

29 ( 27). Fruit inflated, bladderlike; leaflets opposite along the leaf rachis, without raised 
reticulate veins ................................ 42. Sphaerophysa, p. 837. 

29. Fruit flattened to somewhat turgid but not inflated or bladderlike; leaflets with raised
reticulate veins OR if without reticulate veins then the leaflets arranged alter
nately along the rachis ( 30) 

30 ( 29). Leaflets mostly alternate along the leaf rachis, without raised reticulate veins; 
leaf petioles 1 cm. long or shorter ................ 29. Indigofera, p. 810. 

30. Leaflets mostly opposite along the leaf rachis, reticulate-veined; leaf petioles mostly
1 cm. long or longer ........................... 36. Tephrosia, p. 832. 

31 ( 4). Leaves gland-dotted ( best seen with lens on undersurface) ( 32) 
31. Leaves not gland-dotted ( 34}

32(31). Flowers with only I petal present (the banner); leaves (most of them) 8 cm.
long or longer OR if shorter then the leaflets densely pubescent; leaflets ( 4-) 
5-30 mm. broad .............................. 31. Amorpha, p. 817. 

32. Flowers with 4 or 5 petals; leaves ( most of them) 8 cm. long or shorter OR if more
then the leaflets glabrate or nearly so; leaflets 1-5 mm. broad ( 33) 

33 ( 32). Ra chis of leaf on well-developed leaves 30-90 mm. long; fruit 3 to 6 times as 
long as the calyx; flowers white ................. 32. Eysenhardtia, p. 818. 

33. Rachis of leaf 5-25 mm. long; fruit not exceeding the calyx; Bowers rose, reddish
or purplish ( rarely white) ...................... 33. Dalea, p. 819. 
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34( 31). Leaflets 2 mm. broad or narrower .............. 35. Brongniartia, p. 832. 
34. Leaflets 4 mm. broad or broader ( 35)
35 ( 34). Stamens ( all of them I) separate to the top of the fl.oral cup; fruit indehiscent,

narrowly fusiform, torulose, 6-25 mm. thick ........ 20. Sophora, p. 798. 
35. Stamens united by their filaments into a tube; fruit flattened, or if nearly terete then

not as in Sophora ( 36) 
36(35). Rachis of leaf 1-8 cm. long; legume 15-35 mm. long; flowers 5-10 mm. long (37) 
36. Rachis of leaf 8 cm. long or longer; legume 30 mm. long or longer; flowers 10 mm.

long or longer ( 38) 
37 ( 36). Su.ffruticose herbs, appearing shrublike, 2 m. tall or shorter; rachis of leaf 

mostly 3-8 cm. long ........................... 29. Indigofera, p. 810. 
37. Shrubs, intricately branched and 1-3 m. tall; rachis of leaf 1-3 cm. long ....... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39. Coursetia, p. 835. 
38(36). Herbs or if somewhat shrubby in the lower part of the plant then most of the 

plant with annual green easily broken stems; flowers 8-20 mm. long, pale-yellow, 
orange or reddish ............................. 40. Sesbania, p. 835. 

38. Woody vines, shrubs or trees, the main stem developing a tough brown bark; flowers
15 mm. long or longer, white, lavender or rose-purple, never yellow, orange or 
red (39) 

39( 38). Shrubs or woody vines, never prickly or spiny, the ultimate stems twining .... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37. Wisteria, p. 834. 

39. Erect trees or shrubs, often prickly or spiny, the ultimate stems never twining .... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41. Robinia, p. 837. 

40( 3). Leaves with tendrils .......................... 55. Lathyrus, p. 876. 
40. Leaves without tendrils ( 41)
41 ( 40). Leaflets 2 ( 42)
41. Leaflets 3 ( 43)
42( 41). Leaflets 15-30 mm. broad, obtuse or rounded apically ............•..... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21. Baptisia, p. 799. 
42. Leaflets 4-15 mm. broad, acute apically, pubescent .... 51. Zomia, p. 855. 
43 ( 41 ) . Twining vines ( often trailing when support is lacking) ( 44) 
43. Herbs or shrubs with erect or trailing stems, never twining ( 54)
44 ( 43). Woody or semi woody high-climbing vines; well-developed leaves 2 dm. long

or longer ( 45) 
44. Perennial or herbaceous vines, not at all woody; leaves mostly 2 dm. long or shorter

(46} 
45 ( 44). Stipules inconspicuous, 6 mm. long or less; flowering racemes 2-5 cm. long .. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63. Dioclea, p. 882. 
45. Stipules conspicuous, 8-15 mm. long; flowering racemes 7-40 cm. long ......... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64. Pueraria, p. 883. 
46 ( 44). Flowers solitary or in clusters of 2 or 3 in the axils of leaves, seemingly without 

a common peduncle, never 1 to several on terminal peduncles or in racemes ( 47) 
46. Flowers 1 to numerous on terminal peduncles or in short or elongate racemes ( 49)
47(46). Flowers yellow, 4-7 mm. long; legume 14-30 mm. long ................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66. Rhynchosia, p. 884. 
47. Flowers not yellow, 10-30 mm. long; legume 40-100 mm. long ( 48)
48 ( 47). Flowers subtended by conspicuous membranous bracts 3-5 mm. broad; legume

tapering into a slender beak 1-3 cm. long; plants of central and east Texas .... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57. Centrosema, p. 878. 

48. Flowers subtended by small subulate bracteoles 1 mm. broad or less; legume beak-
less or nearly so; plants of Trans-Pecos Texas ...... 59. Cologania, p. 879. 

49 ( 46). Flowers of various colors but never yellow ( 50) 
49. Flowers yellow ( 53 )
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50(49). Flowers 1 to several at the apex of an elongate peduncle, not at all racemose;leaves with petioles 1-4 cm. long ................ 67. Strophostyles, p. 885. 50. Flowers several along the sides of a central axis, or if the flowers 1 or 2 at the apexof a peduncle then the leaves sessile or nearly so ( 51 )

51(50). Flower pedicels subtended by persistent bracts about as long as broad (2-4 mm.long); calyx lobes 4 ( the uppermost occasionally shortly cleft); plants of east Texas ..•...........•......................... 58. Amphicarpaea, p. 878. 
51. Flower pedicels without conspicuous bracts or bracts deciduous, if bracts persistentthen these 2 or 3 times as long as broad and acute apically ( 52) 
52(51). Calyx lobes 4, subulate, as long as the tube or longer; peduncles 1-6 (-7) cm. 
52. cJ;;;ob� • s," �b�� ��-b;�;dl;; ���t�, ·s·���;ly. 

i��gi; :�;b:�;,• s1����- than the tube; peduncles of mature racemes ( 4-) 7-25 cm. long .................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68. Phaseolus, p. 886. 
53(49). Peduncles of mature racemes 1-8 cm. long; legume 15-25 mm. long ....... .. • • . . . . . . . . . , ................ , ......... , ..•.. 66. Rhynchosia, p. 884. 53. Peduncles 8-30 cm. long; legume 30-60 mm. long .... 69. Vigna, p. 888. 
54( 43). Banner not dark-red or if reddish then much shorter than 3 cm. ( 55) 54. Banner narrow, dark-red, 3-5 cm. long; plant a shrub or subshrub 1-3 m. tall ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61. Erythrina, p. 880. 
55(54). Leaves and/or calyx gland-dotted (glands often hidden beneath a dense pubes-cence but readily seen when the hair is scraped off) ( 56) 55. Neither leaves nor calyx gland-doted ( 57) 
56(55). Flowers lavender or brick-red, never yellow .... 30. Psoralea, p. 811.
56. Flowers yellow ....•......•..................... 33. Dalea. p. 819.

57 ( 55). Leaflets toothed or denticulate, at least near the apex ( sometimes minutely so)(58) 
57. Leaflets entire, not at all toothed ( 60 ) 
58(57). Flowers in slender elongate racemes, at least 4 to 8 times as long as thick .... 
58. Flo���· hl0

�h�rt· thi�k · ;�c���- �; ·�b�is:
0

3 �� �� · 1���6�:1ti�t:, s1o���- ( 59) 
59(58). Fruit coiled or curved, longer than the calyx; leaves trifoliate, not palmate............................................. 25. Medicago, p. 804. 59. Fruit not coiled or curved, shorter than the calyx ..... 27. Trifolium, p. 806. 
60(57). Flowers 4-6 cm. long ........................ 56. Clitoria, p. 878.60. Flowers 3 cm. long or shorter ( 61) 

61 ( 60). Leaves ( or at least some of them) with petioles 15 mm. long or longer ( 62) 
61. Leaves with petioles 14 mm. long or shorter ( 72)

62( 61 ). Perennials; stems stifHy erect, 1-2 m. tall ( 63) 
62. Annual or perennial herbs much less than 1 m. tall, or if the stems as much as 1 m. long then trailing and not stifBy erect ( 65) 
63( 62). Flowers yellow; fruit a several-seeded pod, not breaking at maturity into !seeded segments; known only from southern Brewster Co. in the Trans-Pecos .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24. Genistidium, p. 804. 
63. Flowers of various colors but mostly violet or rose-tinged; fruit a 1- to several-seeded lament that breaks at maturity into I-seeded segments ( 64) 
64 ( 63). Leaflets subtended by stipels; fruit a several-seeded loment ............... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52. DeS1nodium, p. 855. 64. Leaflets without subtending stipels; fruit I-seeded .... 53. Lespedeza, p. 869. 
65 ( 62). Leaves palmate, the terminal leaflet sessile or essentially so ( 66) 
65. Leaves trifoliate, the terminal leaflet with a stalk 5-40 mm. long ( 67) 
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66( 65). Flowers yellow; petioles pubescent with long hairs; pod infiated ......... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . 22. Crotalaria, p. 800. 66. Flowers white; petioles glabrate; pod flattened ...... 62. Galactia, p. 880. 
67 ( 65). Stems prostrate, not at all erect, bearing subterranean fruit near the lower part;leaflets leathery, elliptic to orbicular, with raised reticulate veins beneath ..... .. . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62. Galactia, p. 880. 67. Stems erect, ascending or trailing but never bearing subterranean fruit; leaflets various(68) 
68(67). Fruit 20-25 mm. broad; seeds 12-16 mm. broad; trailing plants on open beach-sand ........................................ 65. Canavalia, p. 883. 68. Fruit 15 mm. broad or narrower; seeds 10 mm. broad or narrower ( 69) 

69( 68). Flowers yellow, never rose or purplish .......... 66. Rhynchosia, p. 884.69. Flowers rose, violet or purplish, never completely yellow ( 70) 
70( 69). Lea8ets not subtended by stipels; fruit !-seeded . 53. Lespedeza, p. 869.70. Leaflets subtended by stipels; fruit several-seeded ( 71) 

71(70): -��i� -� .l����t: -�r����� -�t- ���-r��- :�t�. �- �� -� -����:!i�ru;��- ass: ....71. Fruit a several-seeded pod, not breaking into 1-seeded segments; large trailing vinesof Trans-Pecos Texas .......................... 68. Phaseolus, p. 886. 
72( 61). Stipules fused to the petiole, often forming a tube ar�und the stem; Bowerssmall, yellowish-orange ......................... 50. Stylosanthes, p. 854. 72. Stipules not or but slightly fused to the petiole, never forming a tube; flowers variously colored ( 73) 
73(72). Stamens (all of them!) separate; fruit an inflated or globose pod ......... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21. Baptisia, p. 799. 73. Stamens united, forming a tube; fruit a flattened 1- to several-seeded pod or loment,never inflated or globose ( 7 4) 
74(73). Stipels present, subtending each leaflet; fruit a 2- to several-seeded lornent,breaking at maturity into !-seeded segments ...... 52. Desmodium, p. 855. 74. Stipels absent; fruit !-seeded or several-seeded but not breaking into segments atmaturity (75) 
75( 74 ). Stipules minute, reduced to glands; fruit several-seeded ................. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28. Lotus, p. 810. 75. Stipules not reduced to glands; fruit !-seeded ........ 53. Lespedeza, p. 869.

I. PITHECELLOBIUM MART.

Trees or shrubs with spinescent stipules; leaves twice pinnately compound with 2 toseveral pinnae; leaflets numerous, smooth or with raised venation; a gland present on theadaxial side of the petiole or where the petiole and leaf rachis join (between the lowest pair of pinnae); flowers in heads or spikes, whitish, yellowish or cream-colored; stamensmore than 10 per flower ( usually 20 to 30) and basally united into a tube prolonged wellbeyond the Horal cup; fruit a legume with 6 to 15 seeds, usually 5-15 cm. long, sometimes promptly ( sometimes tardily) dehiscent. A large genus with about 150 species widely distributed in the wanner parts of theAmericas, the name is sometimes mispelled Pitliecollobium. 

1. Dense trees with dark-green foliage and short often forked or zigzag branches (lesscommonly of shrubby stature, usually in the north extreme of range); leafiets 3to 6 pairs per pinna; petiolar gland elevated between the lowest pair of pinnae;flowers in spikes; fruit a thick woody tardily dehiscent legume ............. .• . • . . • • . . . . • • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. P. flexicaule. 1. Usually diffuse not dense-foliaged shrubs, rarely small trees, with relatively longstraight branches; leaflets ( 6 or) 7 to 20 pairs per pinna; petiolar gland depressed, usually below the lowest pair of pinnae; flowers in heads or glornerules; fruit athin-walled promptly deciduous legume .......... 2. P. pallens. 
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I. Pithecellobium ffexicaule ( Benth.) Coult. l!:BANO, TEXAS EBONY. Shrubs or usually

small trees l to 15 m. in s. part of range) with rounded very dense dark crown and dark 
bark; trunk to 6 dm. thick but usually only about 1 elm. thick; branches stout and short, 
divaricate, usually formidably armed with valid stipular spines, the bark pale-gray on the 
younger branches; leaflets 3 to 6 pairs per pinna; petiolar gland elevated between the 
lowest pair of pinnae; flowers in dense spikes usually 2-3 cm. long and about 2 cm. thick; 
fruit thick, heavy-walled, woody, usually oblong or elliptic in transection, about 2 cm. 
broad and 1-2 dm. long, not or scarcely constricted between the seeds which are tightly 
held in nearly sealed compartments within the pods until the long-delayed dehiscence; 
seeds about 1 cm. long, red. Ebenopsis f{exicaulis ( Benth.) Britt. & Rose. Frequent in 
low woods in the coastal part of Rio Grande Plains, rare n. to just s. of Laredo and to the 
vie. of Sinton, San Patricio Co., Apr.-July (rarely to Nov.); Ver., S.L.P., Tam., N.L., 
and Tex. 

Highly prized as an ornamental and shade tree, and also for the very dense red heart
wood, which is used to make art objects and small furniture; the red seeds are used to 
make jewelry. 

2. Pithecellobium pallens (Benth.) Standl. TENAZA. Shrubs usually 1-2 m. tall, rarely
small trees to 6 m., diffuse and not at all dense-foliaged, the herbage pale-green; bark 
pale-brownish-gray and rather smooth; branches with pale epidermis or bark, often stri

ate, often nearly straight with few branchlets; leaflets usually 7 to 20 per pinna; 
petiolar gland depressed, situated below the lowest pair of pinnae; flowers in heads or 
glomerules usually about 1 cm. long and broad; fruit thin-wal1ed, linear in transection, 
about 1 cm. broad and 1 elm. long, thickest where each of the small blackish seeds bulges 
the pod ( at each seed the pod about 3-4 mm. thick), the margins thin and rounded, the 
dehiscence prompt. P. brevifolium Benth., Havardia brevifolia ( Benth.) Small. Locally 
abundant in brush, coastal part of Rio Grande Plains, n. to San Patricio Co., May-Aug.; 
also adj. Mex. 

2. ALBIZIA DURAZz. SII..K-TREE. MIMOSA-TREE 

A genus of about 70 species of the warmer parts of the Old World. The generic name 
is often mispelled Albizzia.

I. Albizia Julibrissin Durazz. MIMOSA-TREE. Essentially unarmed shrubs or low weak
stemmed (brittle-stemmed) short-lived trees to 4 or 5 m. high; leaves twice pinnately 
compound with a number of pinnae and very numerous small pale-green leaflets; Bowers 
borne in heads and the heads borne in clusters toward the ends of tl1e branches, the 
clusters of heads very conspicuous and showy because of the masses of red or pink 
stamens; heads often 3-5 cm. thick; stamens more tl1an 10 ( usually 20 to 40), far-exceed
ing the other parts of the flower and red or pink in color; fruit a thin-walled legume about 
1 cm. broad and about 1 elm. long, linear in transection except where each of the small 
seeds bulges the pod to about 4 mm. thickness; margins of pods smooth, rounded; de
hiscence prompt. Frequently cult. and rarely escaped in the e. half of Tex., spring; introd. 
from Asia. 

3. CALLIANDRA BENTH.

Shrublets, subshrubs or rhizomatous perennial herbs usually not more than 2-3 dm. tall, 
rarely to 6-7 (-10) elm. in some species, unarmed ( the stipules membranous, not spine
scent); ]eaves pinnately twice-compound, usually with only l or a few pairs of pinnae and 
crowded small leaflets; Bowers small and inconspicuous, aggregated into 2- to 15-flowered 
glomerules or heads about l cm. long, usually whitish or cream-colored; stamens more 
than 10 ( usually about 20) and the filaments coalescent basally into a tube prolonged 
above the top of the floral cup; fruit an elastically dehiscent persistent flattish legume 
usually only a few cm. long and tapered toward the base, with only ( 1 or) 2 to 6 seeds, 
linear in transection except for the slightly thicker margins and the slight bulges over 
the seeds; dehiscence prompt; seeds small and flattish; valves of pods sharply recurved 
after dehiscence, persistent. Anneslia Salish. 

A genus of about 130 species of the warmer parts of the Americas. 
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1. Leaves predominantly with 2 to 7 pairs of pinnae; stems herbaceous ( 2)
1. Leaves predominantly with 1 pair of pinnae ( very rarely 2 pairs but these few on each

plant); stems woody ( 3) 
2(1). Flowers terminal on peduncles 1-5 cm. long or more (flowers in bud often 

sessile but the peduncle becoming pronounced at maturity); leaves copiously 
pubescent; pinnae 3 to 7 pairs .................. 1. C. herbacea. 

2. Flowering heads axillary, not on a conspicuous peduncle; leaves moderately puberu
lent to nearly glabrate; pinnae 2 to 4 pairs ...•..... 2. C. humilis. 

3 ( 1 ) . Flowers 2 on each peduncle, never more; legume 8-10 mm. wide ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... 3. C. biflora. 

3. Flowers 3 to 15 on each peduncle; legume 5-7 mm. wide ................... . 
. . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. C. conferta. 

1. Calliandra herbacea Gray. Most of the aboveground portion herbaceous and
only 1-2 dm. long; the woody underground portion very strongly developed and with 
deep roots; petioles 1-3 cm. long; leaves rather copiously pilosulous; pinnae 3 to 7 pairs; 
flower heads at the ends of long peduncles ( 1-5 cm. long) emerging &om uppermost 
axils, the peduncle often elongating as the flowers mature; heads several-flowered; 
stamens about twice as long as the corolla; legume 4-7 cm. long, about 7 mm. broad, 
pubescent when young, later glabrate. Anneslia herbacea ( Engelm.) Britt. & Rose. 
Locally abundant in the Davis Mts. and Chisos Mts. of the Trans-Pecos at elev. above 

4,000 ft., June-Aug.; Zac. and Jal., n. to N.M. and Ariz. 
2. Calliandra humilis (Schlecht.) L. Benson. Most of the aboveground portion her

baceous and only 1-2 dm. long; the woody underground portion very strongly developed 
and with deep roots; petioles 1-3 cm. long; leaves sparingly puberulent to glabrate; pinnae 
2 to 4 pairs; flower lieads on axillary abbreviated peduncles; heads few- to several-flow
ered; stamens pinkish, 7-10 mm. long, mostly glabrate. Anneslia humilis (Schlecht.) Britt. 
& Rose. RJire in grasslands above 4,000 ft. elev. in Brewster and Presidio cos, in the Trans
Pecos, June-Aug.; Hgo. and Jal., n. and n.w. to Ariz. and N. M. 

3. Calliandra biflora Tharp. Subshrubs from slender woody rhizomes; aerial stems
usually 4-6 dm. tall, erect and sparingly branched; leaf rachises 1-4 cm. long; pinnae 1 
pair, rarely 2 or 3 pairs; leaflets about 16 per pinna, oblong-lanceolate, sessile, 5-9 mm. 
long, 1-1.8 mm. broad; stipules subulate; peduncles solitary in the axils of reduced mid
stem leaves, 8-10 mm. long, each bearing at its summit 2 flowers; pods usually solitary, 
8 cm. long or less, 8-10 mm. broad. A very few populations, grassland in DeWitt and 
Goliad cos. in the s. Tex. Coastal Plain, May-July; also Tam. 

4. Calliandra conferta Gray. Shrublets usually only 1-3 dm. tall, usually much-gnarled
from browsing and divaricately short-branched; leaves small, each with 1 pair of pinnae 
( very rarely 2 pairs in some leaves on some plants) and few small leaflets; peduncles 1 cm. 
long or less (longer in Trans-Pecos Texas); flowers several per peduncle, small and very 
inconspicuous; pod 5-7 mm. broad. Our plants have been mistaken for C. eriophylla 
Benth. (of n.w. Mex., N.M. and Ariz.) by some authors. Locally abundant on caliche and 
limestone, Rio Grande Plains, s. parts of Edwards Plateau and the Trans-Pecos, rare n. to 
Travis Co., Apr.-July and rarely again in fall; Tex., Coah., N.L. and Tam. 

4. ACACIA MILL. 0 

Shrubs or small trees or rarely (A. hirta) subshrubs or even perennial herbs, variously 
with stipular spines or recurved prickles or unarmed; leaves twice pinnately compound 
with 1 to several pairs of pinnae and usually numerous leaflets; flowers very small, white 
to yellow, in usually short-pedunculate many-flowered heads or spikes; stamens numerous 
( 20 to 100) per flower, all quite separate above the top of the floral cup; fruit a promptly 
to very tardily dehiscent thick- to thin-walled legume. Vachellia Wight & Arn.; Poponax 
Raf.; Acaciopsis Britt. & Rose; Acaciella Britt. & Rose; Senegalia Raf. 

A genus of about 600 species widely distributed in the warmer parts of the world. 
Ours have some value as browse, and several, especially guajillo, are excellent honey 
plants. 

0 See Appendix. 
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1. Flowers ( when open) in definite spikes, 2 to 6 times as long as broad ( 2)
I. Flowers ( when open) in globose heads or very short spikes one and one half times

as long as wide or less ( 4 ) 

2( 1 ). Legume somewhat woody, 7 mm. wide or less; spines straight, paired at each 
node . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. A. rigidula. 

2. Legume Hesby, 12 mm. wide or more; spines recurved or absent, infrastipular, not
paired at the nodes ( 3) 

3(2). Leaflets mostly 6-12 mm. long; pods not contorting (twisting); seeds narrowly 
obovate to ovate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. A. Wrightii. 

3. Leaflets mostly 3-6 mm. long; mature pods often contorting; seeds nearly orbicular ..
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. A. Gregg ii. 

4 ( 1). Stipules not spinose; spines (prickles) recurved, infrastipular ( not paired at the 
nodes) or absent ( 9) 

4. Stipules spinose, straight, usually long ( rarely absent or much-reduced) ( 5)

5 ( 4). Bracts borne at summit of peduncle; plants of central and southern Texas ( A.
Farnesiana often introduced elsewhere) ( 6) 

5. Bracts borne near middle of peduncle; plants of western Texas ( 7)

6(5). Fruit glabrous, less than 7 cm. long; petiolar gland borne near middle of petiole
or absent ..................................... 2. A. Farnesiana. 

6. Fruit densely pubescent, 7 cm. long or more; petiolar gland borne between the two
lowest pinnae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. A. tortuosa. 

7 ( 5). Pinnae 4 to 7 pairs . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. A. constricta. 
7. Pinnae Ito 3 ( or 4) pairs ( 8)

8 ( 7). Leaflets linear, almost filiform, alternate, spaced 1 mm. or more apart; legume
conspicuously brown or black glandular-dotted . . . . 5. A. Schottii. 

8. Leaflets ovate, flattened, inconspicuously alternate, spaced 0.8 mm. apart or less;
legume not conspicuously black-glanduJar . . . . . . . . 4. A. neovcrnicosa. 

9( 4). Low suffrutescent plants, rarely more than 1 m. tall; flowers white, pedicellate; 
petiolar gland absent ( 10) 

9. Shrubs or trees, usually more than 1 m. tall or more; flowers yellow or whitish;
petiolar gland present ( 11) 

10( 9 ). Pinnae 3 to 8 ( to 10) pairs; stem glabrous; plants of southern and western Texas 
............................................. 12. A. texensis. 

10. Pinnae 7 to many pairs; stem glabrous or with widespreading hairs ............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11. A. liirta. 

11 ( 9). Leaflets numerous ( 20 to 50 pairs); pinnae 3 to many pairs ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. A. Berlandieri. 

11. Leaflets 4 to 15 pairs; pinnae I to 4 ( or 5) pairs (12)

12 ( 11). Leaflets 3 mm. long or less . . . . . . . . . . . . . . . . . . . . 3. A. constricta. 
12. Leaflets 3-10 mm. long ............................ 9. A. Roemeriana. 

1. Acacia tortuosa ( L.) Willd. Hu1sACHILLO. Usually low rounded shrubs 5-15 (-20)
dm. tall, often with several stems at the base, much-branched and armed with numer
ous paired pallid or blackish pinlike stipular spines; petiolar gland borne between the 2 
lowest pinnae; leaves very similar to those of huisache; peduncles slender, pubescent, 1-4 
cm. long, with a pair of bractlets at the very top usually hidden by the flowers; flowers
in bright-yellow fragrant globes about 1 cm. thick; pods ( 3-) 4-13 cm. long, nearly terete
in transection or ( when immature) somewhat oblong in transection, velvety-pubescent or
less commonly merely densely strigose, blackish, the valves (leathery when fresh) flexible,
very tardily dehiscent; seeds in 1 row, nearly spherical, black. Poponax tortuosa ( L.)
Raf. Local in Rio Grande Plains, spring (later following rains in draughty years); W.I.,
Mex., n. to Tex. ( See Appendix. )

Our plants have been mistaken for A. Schaffneri (Wats.) Herm. which is a very closely 
related species ( or race of A. tortuosa) of the Mexican highlands. One population found 
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by R. 0. Albert near Alice, Texas, combines characters of huisache and of A. tortuosa
and doubtless represents evidence of hybridization between them. 

2. Acacia Farnesiana ( L.) Willd. Hu1SACHE. Shrubs or usually small trees 2-4 m. tall,
often with several trunks and flaring upward, obconical in overall shape, with a densely 
branched crown and numerous slenaer branches armed with numerous paired { stipular) 
straight pallid pinlike spines; petiolar gland borne near middle of petiole or absent; leaves 
3-8 cm. long, with a small gland on the petiole; pinnae 2 to 6 pairs; leaflets gray-green, 
numerous, linear-oblong, 3-5 mm. long; peduncles slender, 1-4 cm. long, pubescent, with 
a pair of bractlets at the very top usually hidden by the flower head; flowers in bright
yellow globes about 1 cm. thick, very fragrant; pods ( 2-) 3-8 cm. long, nearly terete, 
tapered to both ends, blackish, smooth, pulpy within, the valves coriaceous, very tardily 
dehiscent; seeds in 2 rows. Vacliellia Farnesiana ( L.) Wight & Am. Abundant in much of 
s. Tex. n. to Travis Co. and n.w. to s.e. Brewster Co., cult. farther n., spring, occasionally
again following rains in droughty years; very widespread in trop. Am., nearly ubiquitous,
with several unnamed races; also widely cult. in the Old Worli:1, formerly the source of
the fragrant oils of many "French" perfumes. { See Appendix. )

3. Acacia constricta Cray. MESCAT ACACIA. Shrubs 1-3 m. tall, diffuse to dense, with

numerous slender pallid branches armed with slender paired pinlike stipular spines; 
petiole with a gland near the end; pinnae 4 to 7 pairs; leaflets several pairs, oblong or 
linear, 2-4 mm. long, glabrous or pubescent but viscid-vemicose; peduncles slender, 
1-3 cm. long, pubescent, near the middle with a pair of minute bractlets; flowers borne
in fragrant yellow globes about 1 cm. thick; legumes 5-10 cm. long, 3-5 mm. broad, about
as thick as broad, much-constricted between the seeds, pallid-brown, the valves ( 2)
thin-walled, separating into 2 layers when dry. Acaciopsis con,<,tricta (Cray) Britt. &
Rose. Abundant in Trans-Pecos and s. part of Plains Country n.e. to Howard Co., rare in
subdesertic areas near the Rio Grande in s. Tex. ( Starr and Zapata cos.), spring or
later following rains in droughty years; s.w. U.S., s.e. to cen. Mex. and isolated farther
s.e. in s. Pue.

Probably has hybridized to some extent with A. neovernicosa but A. constricta flowers
about 1 or 2 weeks earlier tlmn does the former where the 2 species occur together. 

4. Acacia neovemicosa Isely. Openly branched shrubs 1-2 m. tall, rather diffuse with
several main branches from the base, the slender pale glabrous vernicose branchlets 
armed with slender paired pinlike stipular spines; petiole 3-7 mm. long, with a cup
shaped gland near the tip; entire leaf viscid-vernicose; pinnae 1 to 2 ( or 3) pairs; leaflets 
7 to 9 pairs per pinna, ovate, nearly touching one another {crowded); peduncles slender, 
1-3 cm. long, viscid, usually pubescent and near the middle with a pair of minute
bractlets; flowers borne in fragment yellow globes about 1 cm. thick; legumes 4-7 cm.
long, 3-5 mm. broad, nearly as thick as broad, thin-walled, 2-valved, the valves separat
ing into 2 layers when dry, tl1e whole much-constricted between the seeds. Acaciopsis
vemicosa ( Standl.) Britt. & Rose, Acacia constricta var. vernicosa ( Standl.) L. Benson.
Frequent throughout the Trans-Pecos in deserts, Apr.-July; N.M. n. to Ariz. and Tex.
See remark under A. constricta.

5. Acacia Schottii Torr. Desert shrubs 1-2 m. tall, rather diffuse with several main
branches from the base, the slender pale glabrous branchlets armed with slender paired 
pinlike stipular spines; petiole and rachis of leaf puberulent; pinnae usually only 1 pair 
each with 3 to 5 pairs of filiforms or at least linear-subterete leaflets about 4 mm. long 
and spaced out at about 1 mm. intervals on the pinna; peduncles slender, 2-3 cm. long, 
each near the middle witl1 a pair of minute bractlets; Bowers borne in fragrant yellow 
globes about 1 cm. thick; legumes 5-8 cm. long, very narrow ( almost as thick as broad), 
thin-walled, 2-valved, the valves separating into 2 layers when dry, the whole much 
constricted between the seeds, glabrous, dotted with glands { these dark in dry speci
mens). Acaciopsis Sc110ttii (Torr.) Britt. & Rose. Local in deserts, s.w. Brewster Co. in 
the Trans-Pecos, spring or rarely later; also Chih. 

6. Acacia rigidula Benth. CHAPARRO PRIETO, BLACK BRUSH. Shrubs 1-3 m. tall with
whitish bark on most branches; branches nwnerous and short, divaricate, very rigid with 
whitish needlelike straight stipules or spines; leaves green, usually with only 1 pair of 
pinnae and a few pairs of leaflets on each; leaflets 6-15 mm. long, glabrous, dark-green, 
glossy, blunt, inequilaterally obovate; flowers whitish, in spikes about 1 cm. thick and 2 to 
6 times as long as thick; legumes almost as thick as broad, 6-8 cm. long, less than 7 mm. 
broad, not or only very slightly constricted between the seeds. This was long mistakenly 
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known as A. amentacea DC., a species of southwestern Mexico. Abundant in Rio Grande 
Plains, rare w. along the Rio Grande to Brewster Co., Feb.-July; S.L.P., Ver., Tam., N.L., 
Coah. and Tex. 

1. Acacia Greggii Gray. CATCLAW. Shrubs usually not more than 1-2 m. tall, rounded
and much-branched; branches usuaHy rather formidably armed with recurved catclaw
like prickles which are situated usually on the internodes or only fortuitously associated 
with nodes; pinnae I to 3 pairs; leaflets 3 to 7 pairs, mostly 3-6 mm. Jong, obovate to 
narrowly oblong, usually pallid-green, obtuse; flowers creamy-white, in spikes about 
1 cm. thick and 2 to 6 times as long as thick; pods flat, thin, usually falcate and markedly 
contorted, 5-8 cm. long, 15-20 mm. broad, only very tardily becoming rigid ( usually 
somewhat flexible and elastic), brownish; seeds small and flat, not causing the pod to 
bulge, nearly orbicular in outline, Senegalia Greggii (Gray} Britt. & Rose. Locally fre
quent in brushy vegetation, Trans-Pecos and Rio Grande Plains, n.e. as far as Taylor and 
Coleman cos., spring ( later, following rains in droughty years); s. U.S. and n. Mex. 
See remark under A. Wriglitii. ( See Appendix.) 

8. Acacia Wrightii Benth. CATCLAW, UNA DE GATO. Shrubs or small trees {1-) 2-3 m.
tall; branches with catclawlike prickles which are situated on the stems below the nodes 
( not usually near leaves); leaves often fascicled; petioles 4-12 mm. long, bearing a small 
gland at the tip; pinnae 1 or 2 pairs; leaflets 2 to 6 pairs per pinna, mostly 6-12 mm. 
long; flowers creamy-white, in spikes about 1 cm. thick and 2 to 6 times as long as thick; 
pods flat, thin, occasionally somewhat falcate but usually not much contorted, 5-8 cm. 
long, about 2 cm. broad, only very tardily becoming rigid ( usually somewhat flexible 
and elastic), reddish-brown; seeds small, not much l>ulging the pod, narrowly obovate 
to ovate. A. Greggii var. Wrightii ( Benth.) Isely, Senegalia Wrightii ( Benth.} Britt. & 
Rose. Locally frequent in brush and woodland along creeks and in canyons, Rio Grande 
Plains, Edwards Plateau and plateau outliers rarely as far n. as Shackelford Co. and n.w. 
to Crane and Terrell cos., spring ( rarely later following rains); s. U.S. and n. Mex. 

Closely related to A. Greggii; occasional specimens are difficult to assign to one or the 
other species except arbitrarily. 

9. Acacia Roemeriana Scheele. CATCLAW. Diffuse straggling or even haH-scandent
shrubs 1-2 (-3) m. tall; stems weak and slender, nearly glabrous to pubescent, armed 
along the intemodes with recurved catclawlike prickles; leaves glabrous to rarely softly 
pubescent, with 1 to 3 pairs of pinnae; leaflets 4 to 8 pairs per pinna, 3-10 (-15) mm. 
long, obtuse, usually somewhat anisolateral, strongly veined; peduncles slender, 2-3 
cm. long; flowers creamy-white, in fragrant globes about 1 cm. thick; legume Hat, thin,
occasionally somewhat falcate or contorted, 5-10 cm. long, 15-30 mm. broad, reddish
brown, usually flexible and elastic and only very tardily becoming rigid after the prompt
dehiscence; seeds small, thin, not much bulging the pod, narrowly obovate to ovate.
A. malacophylla Gray, Senegalia Roemeriana (Scheele) Britt. & Rose. Frequent in
brush in the s. part of the Trans-Pecos, infrequent throughout tl1e Edwards Plateau, n.
to Jones Co. and on caliche cuestas s. to Maverick Co. and e. to Travis Co., spring or
later following rains in droughty years; also Chih., Coah. and N.L.

10. Acacia Berlandieri Benth. GuAJll.LO. Shrubs 1-2 ( -4) m. tall, usually with several
main stems near the base, ascending and flaring out widely near the top, sparingly 
branched, the relatively thick striate intemodes usually armed with scattered nearly 
straight prickles 1-3 mm. long; petiole bearing a sessile gland on top; stipules not spines
cent, small and caducous or in some rare luxuriant specimens well-developed and 
anisolaterally cordate, to 1 cm. long; pinnae 10 to 12 pairs, more or less; leaflets numer
ous, 30 to 50 pairs per pinna, crowded, linear, 4 mm. long, tomentose to nearly glabrous; 
peduncles axillary, pubescent, 2-5 cm. long; Bowers creamy-white, borne in heads (rarely 
these slightly elongated and about twice as long as thick) about 1 cm. thick, the heads 
sometimes collected into vaguely paniculate leafy aggregations; ovary densely whitish
tomentose when young; legume heavy and thick-walled, elliptic-oblong in transection 
when fully mature, somewhat linear in transection when immature, 8-15 cm. long, 15-25 
mm. broad, usually retaining a good deal of velvety-pubescence when ripe but eventually
glabrate, tardily dehiscent, the valves thick-walled. Senegalia Berlandieri ( Benth.) Britt.
& Rose. Exceedingly abundant on limestones ridges and caliche cuestas in the Rio
Grande Plains and n.w. to e. Brewster Co. in the Trans-Pecos and s. part of Edwards
Plateau, rare in deeper soils of Rio Grande Valley and delta, spring ( often later following
rains in draughty years); Tex. to Qro., S.L.P. and Hgo.
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The occasional shrubs with elongate instead of globular heads have been given the 
name A. Emoryana Benth. but they seem not to be specifically distinct. A. Berlandierl 
is an important honey-plant. 

11. Acacia hirta T. &G. FERN ACACIA. Rounded subshrubs or often forming colonies
by means of woody rhizomes; aerial stems unarmed, ( 5-) 6-12 dm. tall, woody and per
sistent in the lower part, sparingly or not branched, usually graceful and wandlike where 
not damaged by browsing; petiole and rachis usually hirsutulous ( glabrous forms exist), 
the herbage often taking on a slight brownish cast from the pubescence; pinnae 7 to 
many pairs ( usually 10 to 13); leaflets very numerous ( often 24 to 30 pairs per pinna) 
and crowded, linear; peduncles short; flowers in small ( about 1 cm. thick) whitish or 
rufescent-white or creamy heads, the heads often assembled in vaguely paniculate some
what leafy arrangements; fruit brownish, very flat, about 5-7 cm. long, 6-10 mm. broad, 
stipitate, promptly dehiscent, the valves very thin and papery and not separating into 
2 layers; seeds nearly orbicular in outline, quite flat. Acaciella hirta ( T.&G.) Britt. & 
Rose, Acacia angustissima (Mill.) 0. Ktze. var. hirta ( T.&G.) Robins. Frequent in grass
lands and in open shrubby vegetation throughout the e. two thirds of Tex., rarely w. to 
the Plains Country and even to Brewster Co. in the Trans-Pecos, May-Sept.; Tex., Coah., 
Okla., Ark., Mo. and Fla. 

12. Acacia texensis T. &G. Rounded subshrubs or shrublets ( usually woody and
persistent only in the lowest few cm. of height) forming colonies by means of woody 
rhizomes; aerial stems unarmed, only 1-3 (-5) dm. tall and sparingly or not branched, 
usually glabrous, wandlike or somewhat zigzag with striate internodes; petiole and rachis 
with scanty appressed pubescence; pinnae 3 to 8 ( to 10) pairs; leaflets 6 to 20 pairs, 
linear, obtuse nearly glabrous or appressed-pubescent; peduncles short; flowers in small 
( about 1 cm. thick) whitish or cream-colored heads, the heads often assembled in vague 
leafy panicles; fruit brownish, very flat, about 4-6 cm. long, 4-8 mm. broad, acuminate at 
the very tip, long-stipitate, sparingly appressed-pubescent or glabrous, promptly de
hiscent, the valves very thin and papery and not separating into 2 layers; seeds nearly 
orbicular in outline, quite flat. Acaciella texensis ( T. & G.) Britt. & Rose. Abundant 
locally in the Trans-Pecos, especially in grasslands at moderate elev., May-Aug.; Dgo., 
Zac. and Chih. n. to Tex. and Ariz. 

Plants intermediate between A. texensis and A. hirta occur in the Edwards Plateau and 
Rio Grande Plains; the name A. texensis is based on such plants, and the propriety of 
applying it to the populations of far western Texas is dubious. ( See Appendix.) 

5. LEUCAENA BENTH. LEAD-TREE 

Shrubs or usuaily trees 2-10 (-13) m. tall, weak- or brittle-stemmed, unarmed; leaves 
pinnately twice-compound, 8-30 cm. long; petioles elongate, with a gland on the upper 
side; pinnae ( 2 or) 3 to 25 pairs; leaflets numerous; flowers borne in whitish or yeUowish 
globes 1-2 cm. thick, the heads often most abundant near the branch tips and in vaguely 
paniculate leafy aggregations; calyx valvate in bud; stamens 10 per Bower, distinct to 
the top of the floral cup; legume linear, broad or narrow, flat with usually 10 or more 
seeds, often stipitate, the thin valves of two layers but remaining intact, promptly de
hiscent; seeds usually obovate in outline, thin, brown, lying transversely in the pod or 
somewhat obliquely. 

A genus of about 20 species in tropical and subtropical areas, only several venturing 
into the warm-temperature area of North America. 

I. Pinnae ( 2 or) 3 ( or 4) pairs per leaf; leaflets 4 to 9 pairs per pinna; flower heads
bright-yellow ..... ....•............... . ....... 1. L. retusa. 

1. Pinnae 4 or more pairs per leaf; leaflets 10 to many pairs per pinna; flower heads
creamy-white ( 2) 

2( 1 ). Leaflets mostly 8-12 mm. long, 1.5-4 mm. broad . .  2. L. leucocep11ala. 
2. Leaflets mostly 8 mm. long or shorter and mostly about 1 mm. broad ......... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. L. pulverulenta. 

1. Leucaena retusa Gray. Tree 2-4 ( -8) m. tall, the younger parts minutely pubes
cent, mostly glabrate; leaves with (2 or) 3 or 4 pairs of pinnae; leaflets 4 to 9 pairs per 
pinna, oblong to elliptic or obovate, 7-25 mm. long, reticulate-veined; glands present 
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usually between each pair of pinnae and often smaller ones between each pair of leaf
lets, slightly elevated; heads about 2 cm. thick, bright-yellow; pod narrowly to broadly 
linear, ( 10-) 15-25 (-35) cm. long, 8-12 mm. broad, acute at both ends. Caudoleu
caena retusa (Gray) Britt. & Rose. Scattered in dry canyons, w. part of Edwards Plateau 
and w. to the Davis Mts. and Chisos Mts. of the Trans-Pecos, Apr.-July; also Coah. 

2. 1'...eucaena leucocephala ( Lam.) de Wit. POPINAC. Tree 2-4 ( -8) m. tall, the youngest 
twigs puberulent; leaves with 4 to 9 pairs of pinnae; leaflets 11 to 17 pairs per pinna, ob
long to lanceolate, slightly anisolateral, apically acute, 7-12 mm. long; 2-3.5 mm. broad; 
heads about 15-20 mm. thick, creamy-white; pod strap-shaped, to 20 ( usually 8-15) 
cm. long, 1-2 cm. broad, stipitate, usually denticulate apically, with 18 to 25 seeds.
Scattered and infrequent in s. Tex., where introd. and commonly planted, May-June;
trop. Am., now widely adv. around the world.

Used in plantings and as green manure. Where L. leucocephala and L. pufoerulenta
have been planted together, some hybridization has occurred. Our plants have for more 
than a century, through error, been called L. glauca.

3. Leucaena pulverulenta (Schlecht.) Benth. TEPECUAJE. Tree 3-10 ( -13) m. tall, with 
trunk to 7 dm. thick, the wood very soft and often brittle; leaves with 10 to 25/airs of
pinnae; leaflets 15 to 40 pairs per pinna, linear, 3-6 mm. long, about 1 mm. broa ; heads 
about 1-2 cm. thick, creamy-white; pod strap-shaped, 8-22 cm. long, 3-19 mm. broad, 
shortly acute apically, long-stipitate. Locally abundant in extreme s. Tex. ( Brownsville 
region), in Cameron and Hidalgo cos., planted but not persistent farther n., Mar.-June; 
Tex., N. L., Tam., S.L.P. and Ver. 

6. SCHRANKIA WILLD. SENSmVE BRIER 

Perennial herbs; taproots napiform or irregular, to 2 cm. thick; stems 1-20 cm. long, 
weak, sprawling, dying back each year, armed with numerous recurved prickles ( or very 
rarely the prickles absent); stipules subulate; leaves pinnately twice-compound, 3-15 cm. 
long, 2-10 cm. broad, with (2 or) 3 to 10 pairs of pinnae, the rachis and rachillas usually 
with recurved prickles; leaflets 4 to numerous, glabrous; flowers in pink globes 1-2 cm. 
thick; peduncles axillary, ( 2-) 3-11 cm. long, with recurved prickles; stamens usually 
8 to 12, separate above the Horal cup; legume linear, in transection nearly linear to 
narrowly elliptic to rhombic, 2-12 cm. long, 4-6 mm. broad or broader, sometimes nearly 
as thick as broad, usually with numerous recurved prickles ( prickles rarely absent), 
promptly dehiscent into 2 valves or often each valve splitting tardily into 2 merivalves; 
seeds several to numerous. Leptoglottis DC.; Morongia Britt. 

A small warm-American genus, sometimes submerged in Mimosa but adequately 
distinct. The species in Texas intergrade somewhat where they grow together and might 
be treated as varieties of a single species, but this treatment is not particularly more re
warding than the present one. 

1. Leaflets with raised reticulate veins beneath ( 2)
1. Leaflets smooth or the midvein prominent only ( 3)
2(1). Legume 1-4 cm. long, rounded at ap�; peduncles 4-12 cm. long; Hower heads

in early bud with protruding bracts .............. 1. S. hystricina.
2. Legume 4-12 cm. long, acute or beaked at apex; peduncles 2-7 (-10) cm. long;

Bower heads in early bud with bracts completely hidden ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. S. uncinata.

3( 1). Lower portion of stem distinctly 4- or 5-sided, glabrous; stipules small, 1-3 ( -4) 
mm. long; pod 4-sided, scarcely flattened at maturity; plants of southern Texas
............................................. 3. S. latidens. 

3. Lower portion of stem rounded, not distinctly 4- or 5-sided; stipules 3-6 mm. long;
pod various ( 4 ) 

4 ( 3). Mature legume 4-7 ( -8) cm. long, Battened, the valves 3 to 6 times as wide as the 
thickened margin; pinnae 2 to 5 ( or 6) pairs; leaflets mostly obtuse at apex; plants 
of central and north-central Texas . ... ........... .4. S. Roemeriana.

4. Mature legume 6-12 cm. long, tetragonal, not conspicuously flattened or if so the
valves less than twice as wide as the margin; pinnae ( 3 or) 4 to 8 pairs; leaflets 
mostly acute at apex ( rarely obtuse throughout); plants of easternmost or western
most Texas ( 5) 
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5(4). Stems, ovary and pod puberulent; plants of western Texas •....•.......•... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 5. S. occidentalis. 

5. Stems, ovary and pod completely glabrous; plants of east Texas ........ ....•....• 
• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . 6. S. microphylla. 

1. Schrankia hystricina (Britt. & Rose) Standl. Essentially glabrous, the stems often very
coarse and 2-4 m. long; pinnae usually 4 or 5 pairs; leaflets usually 10 to 15 pairs, with 
raised reticulate veins beneath, 4-7 mm. long, obtuse or acutish, apiculate; stipules 4-6 
mm. long; flower heads in early bud with protruding bracts; peduncles 4-12 cm. long;
legume 1-4 cm. long, apically rounded, subterete, very densely prickly. Leptoglottls
hystricina Britt. & Rose, Mimosa quadrivalvis L. var. Nuttallii (Britt. & Rose) Beard
subvar. hystricina ( Britt. & Rose) Beard. Sandy forested areas, e. and s.e. Tex., Feb.- May;
also La.

2. Schrankia uncinata Willd. Stems usually 6-12 dm. long; pinnae usually 4 to 8 pairs;
leaflets 8 to 15 pairs, elliptic, firm, 4-8 mm. long, apically cuspidate, with raised reticulate 
veins beneath; stipules 4-6 mm. long; flower heads in early bud with bracts completely 
hidden; peduncles 3-9 cm. long; legume compressed to nearly terete, 5-10 cm. long, 3-4 
mm. thick, densely or sparingly prickly. S. Nuttallii (DC.) Standl., Leptoglottis mimosoides
Small, Mimosa quadrivalvis L. var. Nuttallii (DC.) Beard. Locally abundant in e., s.e.
and n.-cen. Tex. and the Plains Country, usually in sandy soils, Apr.-June; cen. U.S.,
sparingly s.e. to S. C. and Ala., s.w. to Tex.

3. Schrankia latidens (Small) K. Schum. Lower portion of stems distinctly 4- or 5-
sided; pinnae usually ( 1 or) 2 or 3 pairs; leaflets 4 to 12 pairs per pinna, smooth beneath 
or the midvein only prominent, oblong, 3-8 mm. long, about 2 mm. broad, obtuse, minutely 
apiculate; stipules 1-3 (-4) mm. long; fruiting peduncles about 4 cm. long; legume 4-
sided to subterete, scarcely at all flattened ( at maturity!) Leptoglottis Berlandieri Britt. 
Possibly not distinguishable from the S. quadrivalvis ( L.) Britt. & Rose ( that is, Mimosa 
quadrivalvis) described from the Coastal Plain of Ver. Frequent in sandy loam, Rio 
Grande Plains sparingly n.e. to Grimes Co., Apr.-Sept.; also Tam. (possibly much fartl1er 
s. if inseparable from S. quadrivalvis).

4. Schrankia Roemeriana ( Scheele) Blank. Lower portion of stem terete, not dis
tinctly 4- or 5-sided, the stem usually 3-10 dm. long; occasionally with stems and pod 
pubescent as in S. occidentalis; pinnae 2 to 5 ( or 6) pairs; leaflets 6 to 13 pairs per pinna, 
smooth beneath or only the midvein prominent, apically obtuse; stipules 3-6 mm. long, 
subulate; peduncles 2-6 cm. long; mature legumes ( 3-) 4-7 ( -8) cm. long, Battened, the 
valves 3 to 6 times wide as the thickened margin. S. platycarpa Gray, Leptoglottis 
Reverchonii Britt. & Rose, Mimosa quadrivalvis L. var. Roemeriana (Scheele) Beard. 
Frequent in calcareous soil, n.-cen. Tex. and scattered in Edwards Plateau, Apr.-July; 
also Okla. 

5. Schrankia occidentalis (Woot. & Standl.) Standl. Lower portion of stem terete, not
distinctly 4- or 5-sided; stems, ovary and pod puberulent; pinnae 3 or 4 ( to 8) pairs; 
leaflets usually about 12 to 16 pairs per pinna, smooth beneath or only the midvein promi
nent, mostly acute or rarely obtuse apically; stipules 3-6 mm. long; mature legume 6-12 
cm. long, tdragonal, not conspicuously Battened or if so the valves less than twice as
broad as the margin. Mimosa quadrivalvis L. var. occidentalis ( Woot. & Stand}.) Beard.
Infrequent or locally abundant, in loose sand, s. part of Plains Country, May-July; also
N.M.

6. Schrankia microphylla (Sm.) Macbr. Lower portion of stem terete, not distinctly
4- or 5-sided; stems, ovary and pod quite glabrous; pinnae 3 or 4 ( to 8) pairs; leaflets
10 to 17 pairs per pinna, smooth beneath or only the midvein prominent, mostly acute
or rarely obtuse apically; stipules 3-6 mm. long; mature legume 6-12 cm. long, tetragonal,
not conspicuously flattened or if so the valves less than twice as broad as the margin;
beak of legume 6-10 m. long. Morongia angustata (T. & G.) Britt., S. Halliana (Britt. &
Rose) Small. Scattered in s.e. Tex., rare in s. part of e. Tex. where it intergrades with
S. latidens, Aug.-Sepl; Coastal States, Va. to Tex.

According to L. S. Beard, this taxon is in reality not distinguishable from the true
Mimosa quadrivalvis, i.e., what we here call S. latidens.
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7. MrnOSA L. MIMOSA. CATCLAW 

Shrubs or lianes or ( in 1 species) prostrate perennial herbs, in most species the herbage 
and even the legumes armed with scattered recurved prickles; leaves pinnately twice
compound with 1 to 14 pairs of pinnae; leaflets few to numerous; stipules usually small 
and subulate, never spinescent; Bowers small and aggregated into white, pink to reddish 
globes or rarely short spikes; stamens 8 to 10 ( usually exactly twice as many as petals), 
usually colored, free above the Horal cup; fruit a flattened ( sometimes contorted) pod 
usually a few cm. long, with a unique mode of dehiscence, the margins remaining more 
or less intact and more or less persistent while the valves separate from them and often 
break up into !-seeded sections somewhat like loments. Mimosopsis Britt. & Rose. 

A large genus of about 400 species in tropical and subtropical regions, principally in 
North America and South America. 

1. Plants with herbaceous prostrate stems . . . . . . . . . . . . . 1. M. strigillosa. 
1. Plants with woody erect or clambering stems, never prostrate ( 2)
2(1). Stems clambering or straggling, briarlike; leaflets (the larger ones) ovate, 10 mm.

long or more • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. M. malacopliylla. 
2. Sterns stiffiy erect, ascending or recurved but never straggling and brinrlike; leaflets

linear to nearly orbicular, 2-8 mm. long ( 3) 
3(2). Leaves (at least some of them) with 8 to 14 pairs of pinnae; Hower heads cylindric, 

spikelike . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. "!t{. dysocarpa. 
3. Leaves with I to 8 pairs of pinnae ( rarely more in M. pigra); Hower heads globose ( 4)
4(3). Pinnae (at least some of them) with 20 or more pairs of leaflets; prickles flattened,

white at base, scarcely if at all recurved; valves of pod breaking at maturity into 
8 or more transverse segments .................. 4. M. pigra. 

4. Pinnae with 3 to 20 pairs of leaflets; prickles ( when present) flattened to nearly
conical, brown to white at base, usually recurved; valves of pod breaking at 
maturity into 7 or fewer segments, or remaining intact ( 5) 

5(4). Leaves (at least some of them) with 4 to 8 pairs of pinnae; valves of legume 
sb·aight, separating entire from the margin at maturity { 6) 

5. Leaves with I to 3 pairs of pinnae; pod valves remaining intact or breaking into joints
{7) 

6{ 5). Prickles conical, not conspicuously flattened near base, only slightly recurved; 
pocls short-villous, with straight prickles along the margin; leaflets very small, not 
exceeding 1.5 mm. in length; branches flexuous .... 7. M. Warnockii. 

6. Prickles not conical, flattened near the base, usually recurved; pods glabrate, not at
all villous, the margins with short recurved prickles or these lacking; leaflets 2 mm. 
long or more; branches straight to somewhat flexuous ......•............... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. M. biuncifera. 

7(5). Valves of the pod densely covered with short yellow prickles; leaflets densely 
sericeous ......•.............................. 5. J\,[. Emoryana. 

7. Valves of the pod glabrous or merely scattered-puberulent; leaflets glabrous to sparsely
pubescent { 8) 

8 { 7). Leaves with 1 or 2 pairs of pinnae; leaflets 1 or 2 pairs to each pinna; petioles 
conspicuously flattened, broadened at the apex .... 10. M. zygopliylla. 

8. Leaves with ( I or) 2 or 3 pairs of pinnae; leaflets { 2 or) 3 to 8 pairs to each pinna;
petioles not flattened or rarely Battened ( 9) 

9(8). Petals separate to the base or nearly so; pod often shiny and light-colored (yel
lowish), constricting and twisting between the seeds at maturity or the valves 
contorting and breaking into I-seeded segments; stems essentially straight, not 
zigzag • . . . . . • . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . 6. M. borealis. 

9. Petals united for one half their length or more; pod dark-brown, straight with nearly
parallel valves, not contorting or breaking into segments at maturity; stems usually 
slightly zigzag ( 10) 
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10( 9). Flower heads in bud 4-5 mm. wide; leaflets 1.5-3 mm. long; plants of southern-
most Texas .................... ............... 9. 'Jlf. Wherryana.

10. Flower heads in bud 5-8 mm. wide; leaflets 3-6 mm. long; plants of central and west
Texas .............................. .......... 8. M. biuncifera.

I. Mimosa strigillosa T.&G. POWDERPUFF, VERG0NZOSA. Perennial herb with sprawling
annual stems 1-2 ( -4) m. long, usually copiously furnished with stiff spreading bristle
like emergences, but these not noxious; pinnae 4 to 6 pairs, more or less; leaflets usually 
10 to 15 pairs per pinna, linear, usually 3-6 mm. long, 0.5-1 mm. ·broad; flowers in pink 
or purple globes; pod oblong, 15-20 mm. long, 10-12 mm. broad, setulose, with 1 to few 
joints. Frequent in grasslands and openings in forests on sandy loam, e. and s.e. Tex. 
and coastal parts of Rio Grande Plains, May-Oct.; s.e. U.S. w. to Okla. and Tex.; Tam., 
Parag. and Arg. 

2. Mimosa malacophylla Gray. RAsPILLA. Liane climbing in trees or forming a tangle,
usually 3-4 m. high, less commonly a weak-stemmed shrub, the stems armed with re
curved prickles; petioles and rachises with prickles also; pinnae 3 to 5 pairs; leaflets 3 to 
6 pairs per pinna, pubescent or glabrous, ovate to oblong or obovate, the larger ones on 
any plant 10 mm. long or longer; flowers whitish, in heads about 1-2 cm. thick; legume 
broadly linear to oblong, 40-75 mm. long, 8-10 mm. broad, stipitate, several-jointed. 
Incl. var. glabrata Benth., M. Wootonii Stand!. Rare in woodlands along streams, Rio 
Grande Plains, June-July; also Tam. and N.L. 

3. Mimosa dysocarpa Benth. GATUNO. Shrub 1-2 m. tall; branches short and numerous,
divaricate, very prickly, the youngest twigs villosulous; pinnae on larger leaves 8 to 14 
pairs; leaflets 7 to 16 per pinna, oblong-linear, acute, usually pubescent on both sides; 
flowers in pinkish cylindrical spikes 1-2 cm. long or longer, very showy; pod 25-50 mm. 
long, about 6 mm. broad, tomentose, usually slightly constricted between the seeds, the 
margins usually prickly. Locally abundant on brushy hillsides, Davis Mts. and Chisos Mts. 
in the Trans-Pecos, June-July; Tex., N.M., and Ariz. s. to Dgo. 

4. Mimosa pigra L. var. Berlandieri (Gray) B. L. Turner. ZAnzA, COATANTE. Shrub 1-2
( -3) m. tall, much-branched, the branches and leaves very noxiously armed with slightly
recurved prickles, forming impenetrable thickets; pinnae 4 to 6 ( to 12) pairs; leaflets ( on
at least some of the larger leaves of any plant) 20 or more pairs per pinna; prickles flat
tened, whitish basally; Bowers in pinkish globes about 1 cm. thick; pod 4-5 cm. long; 8-10
mm. broad, the valves breaking into 8 or more joints. M. Berlandieri Gray. Locally abun
dant in dry lake beds and resacas and other seasonally inundated areas of clay soil. Cam
eron and Hidalgo cos. in extreme s. Tex., rare farther n. along the coast, Mar.-Nov.; var.
pigta widespread in the tropics ( probably originally nat. to Am.); var. Berlandieri in
Tex., e. Mex. and scattered elsewhere.

5. Mimosa Emoryana Benth. Shrub about 1 m. tall with numerous short prickles that
are recurved and basally somewhat Battened; pinnae 1 to S pairs per leaf; leaflets 3 to 5 
pairs per pinna, oblong, 2-3 mm. long, obtuse, sericeous-villosulous above and below; 
flowers in small pink heads; pods 30-35 mm. long, 4-6 mm. broad, more or less constricted 
between the seeds, densely covered with short yellow prickles, the valves separating from 
the margins and breaking up into 3 to 5 joints. Locally abundant, deserts of s. Brewster 
and Presidio cos. in the Trans-Pecos, May-July; also Chih. 

6. Mimosa borealis Gray. P1Nx )fiMOSA. Rounded much-branched shrub about 1 m. tall
( rarely to 25 dm.); branches only slightly zigzag, the prickles usually remote and strongly 
recurved and basally Battened; pinnae ( 1 or) 2 or 3 pairs per leaf; leaflets 3 to 8 pairs 
per pinna, oblong to ovate, 2-6 mm. long; petioles not or rarely flattened; flowers in pink 
globes; petals separate nearly to the top of the floral cup; pods linear-oblong, 25-50 mm. 
long, 6-8 mm. broad, glabrous, with 4 to 7 seeds, more or less constricted between the 
seeds, pallid (yellowish), the margins with or without recurved prickles, the valves con
torting, breaking away from the margins and breaking into 4 to 7 I-seeded joints. M.

fragrans Gray, M. texana (Gray) Small. Frequent in brushy vegetation in Trans-Pecos 
and Edwards Plateau, infrequent into the Plains Country, Apr.-July; Okla., N.M. and Tex. 

7. Mimosa Wamockii B. L. Turner. Low rounded shrub, usually less than 1 m. tall;
branches usually markedly zigzag, the numerous prickles conical, not conspicuously 
Battened near the base and only slightly recurved near the tip; pinnae 3 to 7 ( or 8) pairs; 
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leaflets very small, about 7 to 12 pairs per pinna, usually not more than 1.5 mm. long, 
oblong to linear-oblong, obtuse; flowers in pinkish globes; pod linear, 2-5 cm. long, 2-3 
mm. broad, short-villous, with straight prickles marginally, more or less constricted
between the seeds, the valves separating at maturity from the margins but remaining
intact, not breaking up into joints. M. -flexuosa Benth. (not Poir. ), Mimosopsis -flexuosa
( Benth.) Britt. & Rose. Local in the Davis Mts. at about 4,500-5,500 ft. elev. on soils
derived from volcanic rock, May-Aug.; Tex., N.M., Ariz. and Son.

8. Mimosa biuncifera Benth. CAT's-CLAW MIMOSA. Rounded shrub about 1 m. tall;
branches numerous, only slightly zigzag, the numerous vicious prickles not conical but 
somewhat flattened basally and apically markedly recurved; pinnae on at least some of 
the larger leaves of the plant 4 to 8 pairs ( rarely to 10 pairs); leaflets 5 to 12 pairs per 
pinna, 2 mm. or more long, linear-oblong; Bowers in pinkish globes; petals united hall 
their length or more; pod linear, curved or nearly straight, 20-35 mm. long, 3-4 mm. broad, 
the valves separating at maturity from the margins but remaining intact, not breaking 
up into joints, glabrate, the margins with short recurved prickles or these absent. Incl. var. 
Lindheimeri (Gray) Robins., M. Lindheimeri Gray, Mimosopsis biuncifera ( Benth.) Britt. 
& Rose. Frequent in Trans-Pecos, infrequent and scattered in Plains Country and Ed
wards Plateau, Apr.-Sept.; N. M. and Ariz., s.e. to Son., Chih. and Coah. 

9. Mimosa Wherryana (Britt. & Rose) Standl. Rounded much-branched shrub 5-15 (-20)
dm. tall, the rather remote prickles somewhat Battened at the base and recurved; pinnae 
1 to 3 pairs; leaflets 3 to 6 pairs per pinna, ( 1-) 2-3 mm. long, oblong, obtuse or rounded; 
flowers in heads which in bud are very small ( only 4-5 mm. thick) and in flower are 
white; pod narrowly oblong, glabrate, 2-3 cm. long, about 5 mm. broad, with recurved 
prickles on both margins, the valves separating from the margins but remaining intact and 
not breaking up into I-seeded joints, not much if any contorted; seeds few, small, oriented 
longitudinally in the pod. Mimosopsis Wherryana Britt. & Rose. Local on caliche and 
gravel hills near the Rio Grande in Starr and Zapata cos., spring-fall; also Tam. 

IO. Mimosa zygophylla Gray. Straggling diffuse shrub 1-2 ( -3) m. tall, appearing 
leafless from a distance, with numerous basally flattened recurved prickles; pinnae only 1 
or 2 pairs; leaflets only 1 or 2 pairs per pinna; flowers in pink globes; pods 1-3 cm. long, 
6-7 mm. broad, the valves separating from the margins but remaining intact, not break
ing into I-seeded joints. Local in deserts, s. Brewster Co. and s. Hudspeth Co. in the
Trans-Pecos, spring-fall; Zac., Chih., Coah. and Tex.

8. DESMANTHUS WII.,LD.

Perennial unarmed herbs ( perhaps subshrubby in D. Cooleyi); roots often napiform, 
somewhat woody; stems several from the crown, annual ( rarely with short woody ex
tensions at the extreme base), ( 1-) 2-10 chn. long, erect or spreading; leaves pinnately 
twice-compound, usually 2-10 cm. long, with 2 to 10 long pairs of pinnae, the leaflets very 
smaH and numerous; stipules usually subulate, rarely evanescently small; peduncles axil
lary, long or short, each bearing terminally a head or partial head ( glomerule) of few to 
several very smaJl flowers; flowers usually white or whitish; sepals 5, free to the top of the 
floral cup; petals 5, essentially separate also; stamens 10 ( or only 5 in D. leptowbua and 
D. illinoensis), separate to the top of the floral cup; some of the flowers in each head with
sterile stamens; fruit a dry flattened 1- to several-seeded promptly dehiscent legume.
Acuan Medic.

A genus of about 40 species of the warmer parts of the Americas; a few species also in 
the Old World tropics. 

I. Legume falcate, 2 to 5 times as long as broad; stems erect; stamens 5 .. ... . .. .. .. .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. D. illinoensis, 

1. Legume linear, at least 7 times longer than wide; stems decumbent to erect; stamens
5 orl0 (2) 

2( 1). Leaflets with raised somewhat reticulate veins ( upper surface sometimes smooth); 
infructescence at maturity on peduncles 30-150 mm. long ( 3) 

2. Leaflets without raised reticulate veins; infructescence on peduncle 4-60 mm. long ( 4)
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3(2). Mature fruiting peduncles 8 -15 cm. long; legume tapering to a point; the larger 
leaves with petioles 10 mm. long or more; leaflets glabrous or sparsely pubescent 
along the margins only ................•........ 2. D. reticulatus.

3. Mature fruiting peduncles 3-8 cm. long; legumes obtuse or abruptly mucronate, never
tapering to a point; leaves with petioles 10 ( rarely 15) mm. long or less; leaflets 
pubescent over the lower surface ................ 3. D. obtusus.

4(2). Stem densely short-villous throughout {rarely glabrate ); petiolar glands orbicular, 
minute, 0.4 mm. long or less .................... 4. D. velutinus.

4. Stems glabrous or sparingly pubescent along the angles, never evenly pubescent
throughout; petiolar glands 0.3 -3 mm. long { 5) 

5 ( 4 ). Stipules small or wanting, less than 2 mm. in length; peduncles 2 cm. long or less 
(exceptionally, 3 cm.) ........................ 5. D. Cooleyi.

5. Stipules longer, setiform, 2-8 mm. long ( sometimes appearing less when the tips are
broken off); peduncles 0.4-6 cm. long { 6) 

6{ 5). Seeds placed lengthwise in pod, elliptic, 4.5-5 mm. long; legumes somewhat con
stricted along the margin between the seeds; pinnae 4 to 10 pairs; stamens 5 .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. D. leptolobus.

6. Seeds placed obliquely in pod {most noticeable in immature fruit ), variously shaped
but less than 3 mm. long; legume margins straight; pinnae 1 to 7 pairs; stamens 
10 ( 7) 

7 ( 6). Stipules conspicuously pubescent; stems prostrate, arising from a deep tuberous 
taproot; petiolar gland 0. 7-1.5 mm. long ......... . 7. D. acuminatus.

7. Stipules glabrous (rarely, with 5 or 6 scattered hairs ); petiolar gland 0.7 mm. long
or less if the stems are prostrate, OR 0.7-3 mm. long if the stems are erect { 8) 

8 { 7). Fruiting peduncles 2-6 mm. long; pinnae 1 to 2 pairs only . . . . . . . . . . . . . ... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. D. brevipes.

8. Fruiting peduncles 10 mm. long or more; pinnae 2 to 7 pairs •..•................ 
. . . . • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. D. virgatus.

I. Desmanthus illinoensis { Michx.) MacM. Stems erect, 3-10 dm. long; stipules 6li
form, 6-8 mm. long; leaves 6-10 cm. long; pinnae 6 to 14 pairs, with a small oblong or 
suborbicular gland between them or between the lower pair of pinnae only; leaflets linear, 
acute, glabrous or ciliate, 2-3 mm. long; heads several-flowered; peduncles in fruit 3-7 
cm. long; stamens 5 only; legumes flat, strongly falcate, in dense heads, 15-25 mm. long,
2 to 5 times as Jong as broad, about 5 mm. broad, glabrous. Acuan illinoense ( Michx.)
0 .  Ktze. Frequent in clay soils in n.-cen. Tex., infrequent or rare in Edwards Plateau and
Plains Country, rare in s.e. Tex . and the Trans-Pecos, June-Sept.; Ala. to Tex. and n. to
Ill., 0., Minn., S.D. and Colo.

2. Desmanthus reticulatus Benth. Much -branched from the base; stems weak and at
least in the basal part sprawling, 2-16 dm. long; pinnae 1 to 4 pairs; leaflets 4 to 10 pairs 
per pinna, with raised somewhat reticulate veins at least on the lower surface, glabrous or 
sparsely pubescent along the margins only, oblong to elliptic or the upper pair elliptic
obovate, 3 - 5  mm. long, apically rounded to mucronulate; petioles of the larger leaves 
1 cm. long or more, the gland minute and orbicular or absent; stamens 10; fruiting 
peduncles 8-15 cm. long; legume linear, tapering to a point, 25- 50 mm. long, at least 7 
times longer than broad, about 3 mm. broad. Acuan reticulatum ( Benth.) 0. Ktze. In
frequent in s.-cen. Tex., w. to Edwards Co., n.e. to Travis Co. and s.e. to San Patricio 
Co., on limestone and caliche uplands, spring; endemic. 

3. Desmanthus obtusus Wats. Much-branched from the base; stems weak and at least
in the basal part usually sprawling, 1- 6 dm. long; pinnae 1 to 4 pairs per leaf; leaflets 8 
to 14 pairs per pinna, with raised somewhat reticulate veins at least on the lower surface, 
pubescent over the lower surface, oblong, obtuse, 3 - 5 mm. long; petioles of the larger 
leaves 10 { rarely 15) mm. long or less, the small gland orbicular and borne between the 
lower ' pinnae; stamens 10; fruiting peduncles 3-8 cm. long; legume linear, 15-3 5 mm. 
long, at least 7 times longer than broad, about 2 mm. broad, straight, never tapering to a 
point though sometimes abruptly mucronate. Acuan obtusum ( Wats.) Heller, A. fallax
Small. Infrequent in calcareous soils over limestone or caliche uplands, Edwards Plateau, 
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s. part of Plains Country, e. part of the Trans-Pecos and Rio Grande Plains, Apr.-Aug.;
also N.M. and Coah.

4. Desmanthus velutinus Scheele. Much-branched from the base; stems usually dif
fuse and spreading, 2-5 dm. long, the herbage ( except leaflets) densely short-villous 
( very rarely glabrate); pinnae 3 to 6 pairs; petiole about 1 cm. long, the gland between 
the lowest pair of pinnae orbicular and 0.4 mm. or less in diameter; leaflets not having 
raised reticulate venation, the midvein often prominent, 2.5-4 mm. long, linear-oblong, 
acute or obtuse; stamens 10; fruiting peduncles 3-6 cm. long; legume straight or nearly 
so, linear, 3-7 cm. long, at least 7 times longer than broad, about 3 mm. broad, subulate
tipped. Acuan velutinum (Scheele) 0. Ktze. Abundant on limestone hills, e. part of 
Edwards Plateau and parts of n.-cen. Tex., less common w. to e. part of Plains Country, 
parts of the Trans-Pecos and on caliche cuestas in the Rio Grande Plains, Apr.-June; also 
N .M. and Coah. 

5. Desmanthus Cooleyi (Eat.) Trel. Bushy-branched, decumbent or ascending, 2-5
dm. long, the angled stems and branches glabrous or merely puberulent; stipules less 
than 2 mm. long; pinnae 2 to 7 pairs, with an orbicular gland 0.3-3 mm. long between 
the lower pair; leaflets without raised reticulate venation, 8 to 15 pairs per pinna, oblong 
or linear-oblong, 3-4 mm. long, acutish or mucronulate, ciliate at least when young; 
peduncles 2 cm. long or less ( exceptionally 3 cm.); stamens 10; legume straight or nearly 
so, linear, 3-7 cm. long, at least 7 times as long as broad, about 3 mm. broad, pointed. 
Acuan C ooleyi (Eat.) Britt. & Rose, Desmanthus Jamesii T. & G. Locally frequent in 
Plains Country and higher grasslands of Trans-Pecos, June-Aug.; Nebr. to Ariz. and s. 
to Dgo. 

6. Desmanthus leptolobus T. & G. Stems several from the base, ascending, 6-10 din.
long, the stem and branches rough-angled; stipules setiform, 4-6 mm. long; pinnae 4 to 
10 pairs, the small gland orbicular and home between the lowest pair of pinnae or absent; 
leaflets 10 to 24 pairs, not reticulate-veined, linear-lanceolate, acute, ciliate or glabrous; 
peduncles 10-25 mm. long; stamens 5; legume straight or nearly so, linear, at least 7 
times as long as broad, acuminate-tipped, glabrous, slightly constricted between the 
seeds; seeds usually 6 to 8, elongate, 4.5-5 mm. long, with the long axis oriented parallel 
to the long axis of the legume. Acuan leptolobum (T. & G.) 0. Ktze. Local in n.-cen. Tex. 
and adj. cos., rare w. on Edwards Plateau and Plains Country ( w. to Lipscomb Co.), 
May-Sept.; Kan., Mo., Ark. and Tex. 

7. Desmanthus acuminatus Benth. Roots linear-cylindric (slenderly fusiform), deep,
tuberous; stems several from the base, decumbent, ( 1-) 2-6 dm. long; pinnae 1 to 4 pairs, 
the gland between the lowest pair orbicular and 0.7-1.5 mm. broad; leaflets not reticulate
veined, 6 to 12 pairs per pinna, linear-oblong, mucronate, ciliate, 2.5-4 mm. long; stipules 
3-7 mm. long, setiform, conspicuously pubescent; peduncle 1-4 cm. long; stamens 10;
legume linear, straight or somewhat curved, 3-5 cm. long, at least 7 times as long as broad,
about 3 mm. broad; seeds less than 3 mm. long, placed obliquely in the pod. Acuatl
acuminatum ( Benth.) 0. Ktze. S.-cen. Tex., n. to McLennan Co., s. to Goliad and Calhoun
cos., w. to Llano Co. and e. to Waller Co, spring; endemic.

8. Desmanthus brevipes B. L. Turner. Stems somewhat erect, 3 dm. or more long,
sparingly branched above, brittle, glabrous, with 5 reddish ridges; leaves glabrous; 
petiole 2-6 mm. long; rachis and petiole 6-18 mm. long; pinnae only 1 or 2 pairs, 2-5 cm. 
long, with a large elliptic gland 1.5-3 mm. long and 1-2 mm. broad between the lower 
pair of pinnae; leaflets 15 to 24 pairs per pinna, not reticulate-veiny, linear to linear-oblong, 
glabrous, 2-7 mm. long, obtuse to apiculate; stipules subulate, 2-4 mm. long; peduncle 
only 2-6 mm. long; stamens 10; pods straight or slightly curved, 25-50 mm, long, about 
3 mm. broad, at least 7 times as long as broad, linear, glabrous, acute; seeds 12 to 18, 
oblong, about 2.5 mm. long, placed obliquely in the pod. Known from only 5 collections 
in Texas, all in scattered coastal cos. from Willacy Co. to Galveston Co., various times of 
the year; also Arg. 

9, Dcsmanthus virgatus ( L.) Willd. Rather variable, the stems usually several to 
numerous and sprawling to decumbent or ascending, glabrous to sparingly puberulent; 
stipules setiform, essentially glabrous, 2-8 mm. long; pinnae 2 to 7 pairs; gland between 
the lowest pair of pinnae or between several pairs of pinnae 0.3-2.5 mm. in diameter; 
leaflets not reticulate-veiny, often about 10 to 15 pairs per pinna, linear, 2-6 mm, long; 
stamens 10; peduncles 1-6 cm. long; legume linear, 3-6 cm. long, at least 7 times as long 
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as broad, not constricted between the seeds when mature; seeds placed obliquely in thepod. Acuan virgatum ( L.) Medic. Widespread in the s. half of Tex. including the TransPecos. Represented with us by 2 varieties as follows: Var. depressus ( Willd.) B. L. Turner. Stipules with a conspicuous auricle; petiolargland at base of lower pair of pinnae only, 0.7 mm. long or shorter; stems prostrate, rarely ascending. Acuan Tracyi Britt. & Rose, A. texanum Britt. & Rose. Frequent in Rio GrandePlains and n. to Harris, Travis and Tom Green cos., Apr.-Nov,; widespread in warmerparts of Am., as also is the var. virgatus, not known from Tex. Var. glandulosus B. L. Turner. Stipules not conspicuously auricled; glands 1 to 4 between at least some of the pinnae (not just the lowest pair), 0.7-2.5 mm. long; stems
erect or ascending. Frequent in the Trans-Pecos, especially in the mts., e. to Val VerdeCo., Apr.-Nov.; also N. M. and Coah. 

9. NEPTUNIA Loun.83 

Perennial unarmed herbs with somewhat thickened woody oraogish-colored taprootsand few to several sprawling prostrate or decumbent annual stems ( rarely floating); leavespinnately twice-compound; pinnae 2 to 11 pairs, with or without a gland between the lowest pair of pinnae; leaflets 8 to 43 pairs per pinna, usually linear to oblong or somewhat tapered toward the apex; stipules well-developed, lanceolate or lance-acuminate;peduncles axillary, several cm. long, often conspicuously bracteolate; Bowers small, densely crowded in round or slightly elongated heads, yellow or yellow-green, often the lowerBowers of the head lacking functional genitalia or at least functional gynoecia, the upperBowers perfect; sepals and petals 5 each, free above the floral cup; stamens 10 ( at leastin the upper flowers of the head), free above the floral cup, the anthers with a small glandapically between the 2 cells; fruit a thin legume, definitely stipitate, 1-5 cm. long, 6-17mm. broad, flat, promptly dehiscent; seeds few to several, elongate, oriented transverselyin the pod. A genus of 11 species, scattered in wam1-temperature parts of the Americas, Africa,Asia and Australia. 
I. Petiole glandular; flowering peduncles bearing 2 large cordate bracts 4-8 mm. long

::ie:�t1 

m
� .

.. �-i��j. ������. �-i���t. ��i���. �e-���1���3�e��j iz=� semiaquatic or
1. Petiole eglandular; flowering peduncles bearing 1 or 2 subulate bracts 1-3 mm.long and 1-2 mm. wide, or bracts absent; leaflets with raised reticulate veins;plants terrestrial ( 2) 
2 ( 1). Flowers in head with stamens all alike, anther-bearing; Bower heads ( when inbud) with 30 to 60 Bowers, subcylindric; stipe of pod 4-15 mm. long; leaflets 8 to 18 pairs; calyx 1-2 mm. long ( including lobes) . .  I. N. lutea. 2. Flowers in upper part of head with anther-bearing stamens, those in lower partsmaller and with yellow ( drying orange) petaloid staminodes; flower heads ( inbud) with 20 to 30 flowers, ovoid; stipe of pod 0-4 mm. long {rarely 5 mm.);leaflets 14 to 43 pairs; calyx 2-2.7 mm. long ( including lobes) . . . . . . . . . . . . . .  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. N. pubescens. 

1. Neptunia lutea ( Leavenw.) Benth. YELLOW-PUFF. Plant of dry sandy areas; pinnae2 to 11 pairs; petioles and rachises glandless; leaflets 8 to 18 pairs per pinna, with raisedreticulate venation beneath; floral cup ( plus sepals) 1-2 mm. long; Bowering peduncleswith 1 or 2 subulate bracts 1-3 mm. long and 1-2 mm. broad, or these absent; flowerheads with 30 to 60 Bowers, slightly elongate; stipe of pod ( 4-) 5-15 mm. long. Incl. var.
multipinnatifida B. L. Turner. Scattered or locally frequent over the e. half of Tex. s. toAransas and Goliad cos., w. to n.-cen. Tex. (one record for Runnels Co.), Apr.-Oct.;Ala., Miss., Ark., La., Okla. and Tex. 2. Neptunia pubescens Benth. Plant of dry sandy or grassland areas; pinnae 2 to 5( or 6) pairs; petioles and rachises glandless; leaflets 14 to 43 pairs per pinna, with raised

� Partly adapted from D. R. Windler in Austral. Jour. Bot. 14:379-420. 1966.
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reticulate venation beneath; flower cup ( plus sepals ) 2-2.7 mm. long; flowering pedun
cles with 1 or 2 subulate bracts 1-3 mm. long and 1-2 mm. broad, or these absent; flower 
heads with 20 to 3 0  flowers, essentially round or ovoid; stipe of pod 0-4 mm. long ( rarely 
to 5 mm.). Frequent near the coast and inland to Val Verde Co. Represented with us by 
2 varieties as follows: 

Var. pubescens. Stipe of legume longer than the persistent calyx; legume usually 
tapering to the stipe; leaves with 3 to 6 pairs of pinnae. N. floridana Small, N. Lindheimeri
Robins. Coastal Plain of Tex. inland to Anderson, Leon and Gonzales cos., May-Oct.; 
Gulf Coastal States; W.I., Mex., C.A., Col., Peru, Parag. and Arg. 

Var. microcarpa (Rose ) Windler. Stipe of legume usually shorter than the persistent 
calyx ( shorter than 2 mm.); legume usually rounded to the stipe; leaves usually with 2 
to 3 pairs of pinnae. N. Palmeri Britt. & Rose. N. part of Rio Grande Plains from Mc
Mullen and Atascosa cos. w. to Val Verde Co., May-July; Tex., Coah., N.L. and Jal. 

3. Neptunia plena ( L.) Benth. Terrestrial to semiaquatic; stems when in watery en
vironment producing a thick spongy indument; pinnae 2 to 5 pairs; petioles with a gland 
just below the lowest pair of pinnae; leaflets 9 to 38 pairs per pinna, without raised 
reticulate veins; flowering peduncles bearing 2 large cordate bracts about 4-8 mm. long 
and 3-8 mm. broad; flower head ovoid; stipe of pod 3- 9 mm. long, longer than the per
sistent calyx. Known from a single collection from a temporary lake just s. of Armstrong, 
Kenedy Co. in s. Texas, Oct. 17, 1938, probably not a persistent member of our flora; 
Braz. and Peru, n. to W. I. and Mex.; adv. in India. 

10. PROSOPIS L. MESQUITE 

Shrublets to medium-sized trees, often armed with straight needlelike solitary or paired 
stipular (?) spines; leaves pinnately twice-compound; petiolar or rachillar gland present; 
pinnae 1 to several pairs; leaflets 4 to 3 0  per pinna, usually linear and glabrous; flowers in 
spikes or heads, usually yellowish or creamy-white; sepals coalescent well above the top 
of the floral cup; petals 5, either free or coalescent above the floral cup; stamens 10, each 
anther bearing a short gland apically between the 2 locules; fruit a leathery often rather 
solid tough indehiscent several-seeded pod several cm. long; seeds partitioned from each 
other and often essentially embedded in fleshy parenchyma. Neltuma Raf.; Algarobia
Benth.; Strombocarpa Engelm. & Gray. 

A genus with about 4 0  species in the drier, wanner areas of the world. 
1. Flowers in yellowish globose heads; pinnae 25 mm. long or shorter; pod in a tight

spiral of uniform diameter; plants usually short ( rarely as much as 6 dm. tall ) 
and forming colonies by root budding ............ 4. P. reptans var. cinerascens. 

1·. Flowers in spikes, usually creamy-white to pale-yellow; pinnae usually longer than 
25 mm.; pod coiled or straight; plants usually taller and not forming colonies by 
root budding ( 2) 

2( 1). Pod tightly coiled in a spiral of uniform diameter; leaflets 4 to 8 pairs per pinna; 
plants of Trans-Pecos Texas .................... 3. P. pubescens. 

2. Pods not coiled; leaflets usually 10 to many pairs per pinna ( 3 )
3 ( 2). Leaflets 20 to 3 0  pairs per pinna, 5 -10 ( -15 ) mm. long, 2 to 7 times as long as

broad , approximate; pinnae (1 or ) 2 ( or 3 )  pairs .. 1. P. laevigata. 
3. Leaflets usually fewer than 17 pairs per pinna or if that many then usually averaging

longer than in P. laevigata, usually 5 to 15 times as long as broad, relatively re-
mote; pinnae l (less commonly 2) pairs .......... 2. P. gTandulosa. 

I. Prosopis laevigata (Willd.) M. C. Johnst. MESQUITE. Small tree; pinnae usually 2
pairs per leaf; leaflets 20 to 27 pairs per pinna, closely set , 4-6 ( -9) mm. long, the foliage 
minutely and abundantly hispidulous; pods essentially straight, nearly as truck as broad, 
( 5-) 7-15 cm. long. Rare, known in Tex. from one genetically dilute population 3 miles 

s.e. of Calallen, Nueces Co., Coastal Bend region, spring and other times; widespread in 
Mex. n. to Tam., N. L. and Dgo.; adv. in Tex. 

2. Prosopis glandulosa Torr. HoNEY MESQUITE. Shrub or tree; pinnae usually 1 pair per
leaf, less commonly 2 pairs; leaflets relatively remote, usually 6 to 15 ( to 20 ) pairs per 
pinna, ( 10- ) 15-62 mm. long, the foliage usually glabrons; pods essenti2.lly straight, nearly 
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as thick as broad, (5-) 7-20 cm. long. Probably the commonest '1egume" in Texas, and 
represented with us by 2 varieties as follows: 

Var. glandulosa. Leaflets ( 25-) 30-45 ( -62) mm. long, 8 to 15 times as long as broad, 
6 to 13 ( to 15) pairs per pinna. Abundant in Rio Grande Plains, parts of n.-cen. and s.e. 
Tex. and Plains Country, scattered in the Trans-Pecos, e. Tex. and Edwards Plateau, 
spring and later; Kan., Okla. and e. N.M., s. to Tam., N.L. and Coah. 

Var. Torreyana (L. Benson) M. C. Johnst. Leaflets (10-) 15-25 (-30) mm. long, 5 to 8 
times as long as broad, ( 8 to) 10 to 15 ( to 20) pairs per pinna. Common in the Trans
Pecos, spring and later; Tex., N. L., Coah., Chih., N. M., Ariz., Son., Baja Calif. and 
Calif. 

This plant has been known, through error, as P. "fuli/lora" or P. "chilensis" in many 
publications, and is the famous one that furnishes important fodder ( the pods) for horses, 
cattle, goats, men, etc., and which has increased greatly in abundance ( though it has 
not much extended its total overall geographic range) in the last 120 years, becoming 
especially abundant on disturbed grasslands. 

3. Prosopis pubescens Benth. ScnEWDEAN, T0RNILLO. Large shrub or small tree 2-10 m.
tall; pinnae 1 pair (less commonly 2 pairs); leaflets 5 to 8 pairs per leaf, 7-11 mm. long, 
2.5-4 mm. broad; flowers in a spike 40-55 mm. long, pale-yellowish; pod 25-50 mm. 
long overall but tightly spirally coiled, the coil about 4-5 mm. thick, the turns about 
1.5-3 mm. high, markedly pubescent. Alluvial soil, desert washes, near the Rio Grande in 
the Trans-Pecos, spring and later; Calif. and Baja Calif. e. to Tex. 

4. Prosopis reptans Benth. var. cinerascens (Gray) Burk. ToRNJLLO. Shrublet ( rarely
clambering up through shrubbery to 15 dm. tall) usually about 2-4 dm. tall and form
ing colonies by means of root budding; pinnae 1 pair; leaflets 7 to 13 pairs, 2.5-4 mm. 
long, 0.8-1.2 mm. broad; flowers in a globose dark-yellow head; pod 15-37 mm. long 
overall, tightly spirally coiled, the coil about 4-6 mm. thick, the turns about 2-3 mm. high, 
pubescent or glabrate. Clay soils, Rio Grande Plains and s. coastal Tex., spring and Inter; 
Tex., N.L., Tam. and S.L.P. The typical variety occurs in Arg. 

11. CERCIS L. REDBUD 

A genus of hall a dozen species of temperate areas of North America, Asia and Europe. 
1. Cercis canadensis L. Deciduous unarmed small tree; leaves alternate, simple, cordate 

to somewhat reniform; stipules not persistent; petioles well-developed; flowers appearing 
in spring before or as the leaves expand, rose or fink-purplish, in sessile umbel-like
aggregations along the preceding year's growth; Bora tube and essentially gamosepalous 
calyx purplish, persistent, basally oblique, broadly and irregularly campanulate, enlarged 
on the lower side, the 5 minute calyx lobes short and broadly triangular; corolla appearing 
papilionaceous, markedly bilaterally symmetrical; petals 5, the uppermost bannerlike 
one internal in bud; stamens 10, filaments free to the top of the floral cup, the anthers all 
functional; fruit a slightly stipitate dark-brown oblong to broadly linear thin-walled 
legume, blunt or acutish; seeds several too many. Widespread in e. U.S. and the mts. of 
e. Mex. Represented with us by three varieties as follows:

Var. canadensis. Mature leaves thinnish, dull green on both surfaces, generally cordate
in outline, generally acute. Forested sandy areas of e. and n.-cen. Tex., in the latter area 
intergrading with the next, Mar.-May; e. U. S. 

Var. texensis ( Wats.) Rose. Mature leaves coriaceous, rich deep-green, shiny, distinctly 
glaucous above, reniform to cordate-renifonn in outline, obtuse to emarginate or often 
merely rounded at apex; petioles and young branchlets quite glabrous or nearly so. C.

reniformis Engelm. Edwards Plateau and calcareous soils of n.-cen. Tex. and e. parts of 
Plains Country, spring; also Okla. 

Var. mexicana (Rose) M. Hopk. Leaves as in var. texensis but petioles and young 
branchlets densely woolly-tomentose both in youth and maturity. In mts. of the Trans
Pecos and e. to Crockett and Val Verde cos., spring; Tex. and mts. of n. Mex. 

12. BA UIDNIA L.

A large genus with about 250 species in the warmer parts of the world, of which we 
have only one. 
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1. Bauhinia congesta ( Britt. & Rose) Lundell. Shrub or small tree 2-4 m. tall, un
armed, deciduous; leaves alternate, petiolate, consisting of 2 leaflets 15-30 mm. long 
and almost as broad; stipules present; flowers in sessile umbel-like aggregations among 
the leafy twigs; calyx of 5 free sepals; petals 5, white or light-pink, at least some of them 
clawed, the uppermost internal in bud; stamens 9 or 10 but only one of them functional, 
the rest staminodia, all free to the top of the floral cup; fruit a flattened promptly dehiscent 
several-seeded legume several cm. long. Casparea fermyana Britt. Rare, known only 
from canyons and anoyos in limestone hills ( "Anacacho Mountains") in Kinney Co.; 
reported ( apparently erroneously) from Presidio Co. and Gillespie or Llano Co., Mar.
May; also n.e. Mex. 

Now becoming rather common in the nursery trade, especially in the Houston area. 
This attractive shrub deserves wider cultivation. 

13. CASSIA L.8• SENNA 

Annual and perennial herbs, shrubs or rarely small trees ( and large trees and woody 
vines in tropics); leaves paripinnate, spiral or distichous, the leaflets in 2 to 20 ( to 60) 
pairs, the petiole bearing 1 or more glands between or below leaflets, or glandless; flowers 
mostly in axillary racemes, sometimes solitary or in terminal racemes or panicles; sepals 
obtuse to acuminate, subequal to very unequal; petals yellow ( very rarely white), sub
equal or one larger; stamens 10, loculicidally dehiscent and trimorphic ( 3-4-3) ( the 
uppermost set reduced, the lowest with longer anthers and/ or longer filaments), or 
stamens 10 or 5, equal and porose; gynoecium often enantiostylous; pod flat, turgid or 
terete, erect to pendent, indehiscent or dehiscent by both sutures or elastically dehiscent 
by twisting valves; seeds few to many, transverse or oblique or longitudinal. 

About 400 species, mostly in tropical America, but nearly cosmopolitan in tropics and 
subtropics. Various species are used as ornamentals, for plantation shade ( coffee, cacao, 
etc.), soil improvement, pharmaceuticals and timber. Some authors follow Rafinesque 
and Britton in distributing the species among 28 segregate genera ( 9 in Texas). The 
genus is treated conservatively here. 

1. Leaflets one pair, more or less gray-green ( 2)
1. Leaflets two or more pairs, yellow-green or medium-green ( gray-green in C. Lind

heimeriana and C. Orcuttii) ( 5) 
2( 1). Flowers solitary on long peduncles in the leaf axils; fruit ovoid, indehiscent; low 

perennial herb from knobby tuberous roots ....... 1. C. pumilio.
2. Flowers in axillary or terminal corymbiform racemes or panicles; fruit linear, flattened,

apically dehiscent; erect or ascending perennial herbs from deep branching roots 
(3) 

3(2). Leaflets lanceolate ............................ 2. C. Roemeriana.
3. Leaflets ovate-lanceolate to ovate ( 4)
4(3). Leaflets 2 or 3 times longer than wide, densely short-�ubescent, the hairs not

more than 2 mm. long; pod 2-3 cm. long, curved, ascendmg ................ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. C. bauliinioides.

4. Leaflets less than 2 times longer than wide, silvery-pubescent, the hairs 3-5 mm.
long; pod 3-4 cm. long, straight or little-curved, mostly erect ...............• 
. . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • 4. C. durangensis.

5(1). Plant shrubby, the stems definitely woody below (C. alata usually grown as an 
herb in Texas) ( 6) 

5. Plant herbaceous, dying at least to the ground in fall ( 9)
6 ( 5). Leaflets less than 1 cm. long; pod flat ( 7)
6. Leaflets 2 cm. long or longer; pod terete or bearing a conspicuous longitudinal wing

on each valve face ( 8) 
7 ( 6). Shrub with spreading or ascending stems, less than 5 dm. tall; petiole with a 

sessile turbinate gland near base; pod 3-4 cm. long .. 5. C. Greggii.
7. Shrub with erect or ascending stems to 30 dm. tall or taller; petiole without glands;

pod 6-10 cm. long .....•...........•.....•..•. 6. C. Wislizenll.
-----

" Contributed by Howard S. lnvin. 
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8 ( 6 ). Leaflets 2 or 3 ( 5 ) pairs, oblanceolate, the rachis bearing a gland between atleast the lower pair of leaflets or commonly between all pairs; bracts small, notpetal-like; pedicels longer than the flowers; fruit pendent, terete, light-green, maturing light-brown .......................... 7. C. corymbosa. 8. Leaflets 6 to 12 pairs, broadly oblong, the rachis eglandular; bracts 1.5-2.5 mm. long, petal-like; pedicels much shorter than the flowers; fruit more or less horizontal, the valves each with a conspicuous scalloped longitudinal wing, darkgreen, maturing black . . . . . . . . . . . . . . . . . . . . . . . . . . 8. C. alata. 

9( 5). Herbs with distichous leaves; inflorescences axillary or supra-axillary, short, fewflowered; pod elastically dehiscent (IO) 9. Herbs with spiral phyl1otaxy; inflorescences terminal or ( if axillary) either the pedicels shorter than the peduncle or the plants malodorous; pods indehiscent orlatently but not elastically dehiscent ( 18 ) 

10( 9 ). Procumbent perennials with deeply penetrating swollen roots ( 11) 10. Erect or ascending annuals ( C. fasciculata var. Ferrisiae occasionally a short-livedperennial in extreme southern Texas) with shallow unthickened roots ( 12 ) 

11 ( 10 ) . Leaflets 12 or more pairs, not more than 1 mm. wide; pedicels 2.5- 5 cm. long;sepals with indistinct venation; petals yellow-orange; pod glabrescent, mostly 6-to 8-seeded, the septa oblique .................... 9. C. texana. 11. Leaflets 10 pairs or fewer, about 1.5 mm. wide; pedicels to 1.5 cm. long; sepals finelystriate; petals 7-10 mm. long, pale-yellow; pod spreading-pubescent, mostly 12-or more-seeded, the septa nearly transverse ........ 10. C. aristellata.

12( 10). Pedicels 1- 5 mm. long; petals less than 8 mm. long; stamens 5 ( 13)12. Pedicels 5-10 mm. long; petals 10 mm. long or longer; stamens IO { 14 ) 

13(12). Stipules 3-8 mm. long; leaflets ciliate, the hairs 0.6-1 mm. long ........... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11. C. leptadenia. 13. Stipules 5-10 mm. long; leaflets eciliate .............. 12. C. nictitans. 

14(12 ). Stems stifBy erect, mostly unbranched below, the upper branches pubescentwith spreading hairs 2-3 mm. long; leaflets glabrate .13b. C. fasciculata var. 
robusta.{ when present) 14. Stems erect to prostrate, simple to diffusely branched; pubescence short or appressed, never spreading and 2-3 mm. long { 1 5) 

1 5  ( 14 ) . Leaflets glabra te on face (16 ) 1 5. Leaflets densety pubescent with incurved hairs { 17 ) 

16(1 5). Plant mostly less than 5 dm. taU; petiolar gland less than 0.5 mm. wide; leaves mostly with 6 to IO pairs of leaflets; anthers purple .13c. C. fasciculata var. 
rostrata.16. Plant commonly IO elm. tall or taller; tlietiolar gland 0.5-1.5 mm. wide; leaves with 
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fasciculata. 

17 ( 1 5 ). Stems erect, branched above; petiolar gland sessile or nearly so; pods 5-6 mm.wide ........................................ 13e. C. fasciculata var. 
puberula. 17. Stem branched from base, widespreading; petiolar gland distinctly stipitate; pod3- 5 mm. wide ................................. 13d. C. fasciculata var. 

18 ( 9}. Petiolar glands occurring between 1 or more pairs of leaflets (19)18. Petiolar glands solitary, below lowest pair of leaflets ( 21 ) 

Ferrisiae. 

19( 18 ). Annual, glabrous, yellow-green to medium-green, malodorous; petiolar glandappressed to rachis; leaflets 2 or 3 pairs, obovate; peduncle nearly obsolete ( butpedicels to 2 cm. long ); pod 12-20 cm. long, 3.5-5 mm. wide, scarcely flattened,the seeds longitudinal .......................... 14. C. obtusifolia. 19. Perennials, gray-pubescent to -puberulent or glabrate, odorless; petiolar glands erect;leaflets 4 or more pairs; pod not more than 10 cm. long, flattened, the seeds transverse or oblique ( 20) 
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20( 19). Stems angulate; rachis glands between ( 2-) most pairs of leaflets; leaflets 4 to 
8 pairs, densely soft-pubescent, oblong to elliptic; petals 12-15 mm. long; pod 4-6 
cm. long, 7-8 mm. wide ..................•..... 15. C. Lindheimeriana.

20. Stems terete; rachis gland between only the lowest pair of leaflets; leaflets 4 to 6
pairs, puberulent or glabrate, lanceolate; petals 8-10 mm. long; pod 8-10 ( -12)
cm. long, 3-4 mm. wide ........................ 16. C. Orcuttii.

21(18). Malodorous annual, the stem simple or branched from ordinary root; Bowers 
2 to 5 per raceme, usually wilting by mid-day, home on peduncles less than 2 cm. 
long; pods brown and turgid at maturity, somewhat raised over the seeds but 
without distinct septations; seeds ovoid, brown .... 17. C. occidentalis.

21. Odorless perennial, commonly with few to several simple stems from a yellowish
woody root; Bowers numerous, remaining open for several days, home on pe
duncles 3-8 cm, long; pods Bat, pendent, maturing black, the cross septations 
clearly impressed; seeds flat, black or dark-brown .. 18. C. marilandica.

1. Cassia pumilio Gray. DWARF SENNA. Small tufted strigulose subacaulescent peren
nial herb to 2 dm. tall, usually much lower, arising from a deep few-branched tuberous 
root; leaves spirally arranged; leaflets 1 pair, linear or narrowly lanceolate ( the 6rst of 
the season commonly much shorter and broader), glabrate or ciliate, cuspid ate, ( 1-) 
2-5 cm. long, 1-2 ( -3) mm. wide, the rachis about as long as the leaflets and tipped with
a setaceous bristle; stipules setaceous-subulate, 4-10 mm. long, persistent; flowers exceed
ing the leaves, solitary, the buds nodding; pedicels 10-15 cm. long, with a pair of bracts
one fifth of the distance below the Hower; sepals 7-10 mm. long, rounded or obtuse, few
nerved, persistent, the margins pale; petals a little longer than the sepals, pale-yellow,
with conspicuous brown venation when dry; stamens 10, the 3 uppermost much-reduced;
pod inflated, subglobose, membranous, indehiscent, 10-15 mm. long, 7-10 mm. wide,
puberulent; seeds few. Rocky or sandy ground, mostly on limestone soils, locally abun
dant and sometimes showy on roadsides, Throckmorton Co. s. through Edwards Plateau
to Zapata Co., w. to Dawson and Presidio cos., Apr.-June, intermittently to Aug.; also in
s. N. M. and s. in Mex:. to Coah. and S.L.P.

This, the smallest of all Cassias, is sometimes placed alone in the segregate genus
Tharpia Britt. & Rose. The grasslike foliage, thick pod and diminutive stature clearly 
distinguish this species from all others. 

2. Cassia Roemeriana Scheele, Two-LEA vED SENNA, Erect or ascending gray-pubescent
perennial herb with few to many stems 3-6 dm. tall from a thickened root; leaves spirally 
arranged; leaflets 1 pair, more or less parallel, longer than the petiole, lanceolate or lance
linear, 3-6 cm. long, 7-12 mm. wide, straight or slightly falcate, the base inequilateral, 
more or less appressed-pubescent on both sides; petiole without a terminal bristle but 
bearing a slender erect dark-brown gland between the leaflets; stipules setaceous, 7-10 
mm. long, more or less persistent; flowers exceeding the leaves, 2 to 5 on axillary pe
duncles or at the branch ends forming terminal panicles; sepals ovate, membranous, 6-7
mm. long, sparingly pubescent, not persisting to fruit; petals about twice as long as tl1e
sepals, yellow, prominently nerved when dry; stamens straw-colored to light-brown, the
3 uppermost much-reduced; ovary pubescent; pod straight or slightly falcate, turgid, com
pressed, 2-3 cm. long, 5-7 mm. wide, sparingly strigose, dehiscent part way down both
sutures; seeds numerous, transverse. Earleocassia Roemeriana (Scheele) Britt. Common
in fields and open woods on limestone soils in cen. and w. Tex. from Ellis and Navarro
cos. s. to the Rio Grande and w. to Bailey, Gaines, Culberson and Presidio cos., Apr.
May and again in Sept., sparingly from June through Aug.; also in N. M. and s. in Mex.
to N. L. and Coah.

This species is easily grown from seed and makes a good garden perennial on lime
stone and black clay soils. It and C. Lindheimeriana are the commonest Cassias of cen
tral and west Texas. 

3. Cassia bauhinioides Gray. Two-LEAVED SENNA. Spreading or ascending perennial herb
or subshrub, the gray-tomentose sterns 1-4 dm. long and usually branched, from a thick 
woody root; leaves spirally arranged; leaflets 1 pair, slightly divergent, oblong or oblong
ovate, rounded at both ends, the base very asymmetric, 2-4.5 cm. long, 1-1.5 cm. wide, 
softly pubescent on both sides; petiole bearing a slender erect gland between the leaflets; 
stipules linear-setaceous, 3-6 mm. long, more or less persistent; flowers 1 or 2 ( or 3) on 
peduncles as long as or longer than the leaves, forming corymbs at branch ends; sepals 
thin, elliptic or oblong, pubescent, 6-8 mm. long; petals about 1.5 times longer than the 
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sepals, yellow, conspicuously veiny when dry; stamens 10, brown, the 3 uppermost much
reduced; ovary pubescent, the style glabrous; pod subfalcate, turgid, compressed, oblique, 
2-4 cm. long, 5-8 mm. wide, villous, dehiscing along both sutures; seeds 8 to 15, trans
verse. Hills, flats and gulches in various soils, Loving Co., w. and s. through the Trans
Pecos and in scattered localities eastw. along the Rio Grande to Hidalgo Co., May-June;
also N. M. and Ariz., s. to Zac. and Hgo.

Sometimes placed in the segregate genus Earleocassia Britt. The specific name, bauhinl
oides, suggests the superficial resemblance of the leaves to those of Bauhinia, especially 
to the Texas species, B. congesta.

4. Cassia durangensis Rose. Two-LEAVED SENNA. Erect or ascending perennial herb
with few to several densely grayish- or yellowish-pubescent stems 2-5 chn. tall; leaves 
spirally arranged; leaflets 1 pair, broadly oblong to nearly orbicular, 3-5 cm. long, 2-3.5 
cm. wide, densely and softly grayish-pubescent, the incompletely expanded leaflets vary
ing from silvery to olive or yellowish; petiole genera1ly longer than the leaflets, bearing a 
slender erect brownish gland between the leaflets; flowers 1 to 6 on axillary peduncles 
that exceed the leaves; sepals about 7 mm. long, pilose; petals 12-15 mm. long, pale
yellow, conspicuously veined when dry; stamens yellow-brown, the 3 uppermost much
reduced; ovary pilose; pod usually erect, straight or slightly falcate, compressed, 3-4 cm. 
long, 6-8 mm. wide, densely pubescent; seeds numerous, glossy, transverse. Dry areas 
at 1,500-3,500 ft. elev., principally on limestone soils, in Brewster and Presidio cos., May
July and sparingly on to Oct.; also s. to Dgo. 

This species is quite variable in hairiness, the hairs ranging from about l mm. to nearly 
3 mm. long. The much broader leaflets and straighter, more erect pods of C. durangensis
readily distinguish it from the preceding. C. durangensis is sometimes included, along 
with several other Texas Cassias, in the segregate genus Earleocassia.

5. Cassia Greggii Gray. Shrub to 1 m. tall with tortuous spreading stems bearing
numerous short whitish-puberulent branchlets, the more vigorous branchlets flexuous; 
leaves distichous ( more or less fasciculate on slow-growing spurs); leaflets 2 to 5 pairs, 
oblanceolate to obovate, 5-15 mm. long, 3-5 mm. wide, giabrous, coriaceous, somewhat 
nitid, the veins prominent; petiole bearing a minute sessile or short-stipitate gland below 
the lowest pair of leaflets; rachis bristle-tipped; stipules linear, subulate, persistent for the 
season or falling earlier; flowers commonly few, solitary on slender axillary pedicels 1-2 
cm. long, the buds spherical or ovoid; sepals ovate, obtuse or broadly acute, 5-7 mm.
long, puberulent; petals obovate, the fifth cupped and incurved, 10-14 mm. long, yellow;
stamens yellow to straw-colored; ovary puberulent; pod linear or linear-lanceolate, 3-4
cm. long, 4-6 mm. wide, glabrate, elastically dehiscent; seeds black, glossy. Caliche hills
near Orange Grove, Jim Wells Co., May-July; also Coah., N .L. and Tam.

C. Greggii is sometimes included in the segregate genus Chamaecrista Moench, but
it is readily separated from other Texas Chamaecristas by its shrubby habit and the 
rounded or blunt ( not pointed) buds. Although Bentham, in his 1871 revision of the 
genus, gave Texas as the provenance of the species, the first authentic collection for the 
state was made in 1959 by Fred B. Jones. 

6. Cassia Wislizenii Gray. Shrub 15-30 dm. tall, with many short rigid leafy branches,
the young branchlets appressed-pubescent to glabrate; leaves spirally arranged on spurs, 
often apparently fasciculate; leaflets 3 to 7 pairs, thickish, obovate or cuneate-obovate, 
rounded or retuse, apiculate, 4-9 mm. long, 2-4 mm. wide, glabrous; stipules 2-5 mm. 
long, long-persistent; flowers in crowded panicles, becoming corymbose at branch ends; 
sepals oblong or suborbiculate, 6-10 mm. long; petals 2-2.5 mm. long, yellow; stamens 
10, the 3 uppermost much-reduced; ovary pulierulent, soon glabrous; pod pendent, 6-15 
cm. long, 5-6 mm. wide, flat but raised over the numerous seeds, glabrous, somewhat
nitid; seeds ovoid, dark-brown, 4-5 mm. long. Palmerocassia Wislizenii (Gray) Britt.
Igrteous soils, mostly between 3,000 and 4,000 ft. elev., Presidio Co., May-July; also in s.
N. M. and s.e. Ariz., s. to Son. and Chih.

This species, the largest of the Texas Cassias, is also the most conspicuous in flower,
the masses of large yellow flowers contrasting sharply with the small leaflets and dark 
branches. 

7. Cassia corymbosa Lam. ARGENTINE SENNA. Glabrous shrub or occasionally a small
short-trunked tree to 35 dm. tall, the widespreading crown supported by l to several 
smooth lenticellate stems; leaves spirally arranged, evergreen or in severe winters only 
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partially evergreen; leaflets 2 or 3 pairs, oblanceolate to lanceolate or lance-elliptic, acute 
to acuminate at the apex, oblique[y rounded at the base, 2-5 cm. long, 4-10 mm. wicle, 
the terminal pair largest; petiolar gland erect, between the lower pair of leaflets or oc
casionally between all pairs; stipules caduceus; flowers in corymbs in the upper axils, 
surpassing the leaves; sepals very unequal, narrowly elliptic or ovate; petals oblong or 
obovate, subequal, 10-12 mm. long, bright-yellow; stamens 10, the 3 upp�rmost much
reduced, the 3 lowest with long arching filaments; ovary white-puberulent; pod pendent, 
terete, obtuse, 6-8 cm. long, 7-9 nun. thick, light-green, maturing brown, indehiscent; 
seeds numerous, buried in a gummy pulp, obovoid, shining, about 4 mm. long. Nat. of 
Arg. and Urug., cult. in cen. and s. Tex. and occasionally escaped; Aug.-Sept. 

Increasingly popular as a garden shrub, Argentine senna withstands temperatures as low 
as 15° F. The closely related but less hardy C. bicapsularis L. ( obovate leaflets rounded 
at apex) and C. laevigata Willd. (lanceolate leaflets to 8 cm. long) are tropical American 
shrubs occasionally cultivated in the Rio Grande Valley and lower Gulf Coast region; 
rarely occurring as escapes. 

8. Cassia alata L. EMPEROR'S CANDLESTICKS. Shrub ( usually dying back to the ground in
Texas) to 2 or 3 m. tall, the few thick branches and immature leaves puberulent; leaves 
spirally arranged, 30-75 cm. long; leaflets 6 to 12 pairs, broadly oblong or obovate, 6-17 
cm. long, 3-7 cm. wide, the terminal pair largest, obliquely rounded or truncate at base,
obtuse or somewhat retuse at apex; petiole marginate, eglandular; stipules lanceolate,
acuminate, 1-2 cm. long, often greenish-orange or yellowish, firm, more or less persistent;
flowers in dense elongate spikelike simple or few-branched racemes 1-3 dm. long, borne
terminally or in the upper axils; bracts petal-like, ovate-orbicular, imbricate, 15-25 mm.
long, deciduous; pedicels very short; sepals straw-colored or light-yellow, about 1 cm.
long; petals nearly equal, obovate, clawed, 1.5-2 cm. long, yellow, drying with conspicuous
venation; stamens 10, the 3 uppermost much-reduced, the 3 lowest with larger anthers;
ovary pubescent; pod held horizontally, linear-oblong, straight, 1-2 dm. long, with a
scalloped longitudinal medial wing on each valve face, membranaceous, glabrous, matur
ing black, indehiscent or tardily dehiscent; seeds many, brown, 4-angled, about 4 mm.
long. Nat. of Am. trop., cult. as a perennial herb in s. and cen. Tex., sometimes as a shrub
in the lower Rio Grande Valley; Aug.-Oct.

A comparative newcomer to the garden scene in Texas, C. alata is especially common 
in the Gulf Coast area but the roots survive inland where temperatures do not fall much 
below 15° F. The only Cassia with winged pods, this species is sometimes placed alone 
in the segregate genus Herpetica Raf. The purgative properties of leaf extracts of C.
alata have been found to equal those of commercial senna, C. acutifolia Delile. 

9. Cassia texana Buckl. TEXAS SENNA. Prostrate perennial herb with numerous stems
2-6 drn. long radiating from the crown of a deep taproot; stems slender, more or less
flexuous, the youngest portions whitish-puberulent and ascending; leaves distichous; leaf
lets IO to 16 pairs, narrowly oblong or lanceolate, acute, 6-8 mm. long, about 1 mm. wide,
puberulent beneath, 3- or 4-veined, the costa very excentric; petiolar glands below lowest
pair of leaflets, sessile, indistinct; stipules triangular-ovate, cordate, acuminate, 2-4 mm.
long; flowers axillary, mostly solitary, the slender pedicels exceeding tl1e leaves and some
times to 5 cm. long; sepals ovate, acute, 7-8 mm. long, puberulent; petals broadly ovate,
10-13 mm. long, the fifth one large and turned inward, yellow, the upper 4 with a red
spot at base, wilting by midday and then turning pinkish-orange; stamens 10, equal,
yellow or straw-colored; ovary whitish-puberulent; pod erect or ascending, 2.5-4 cm. long,
puberulent or glabrate; seeds shining, black-brown, 4-6 mm. long. Open places in sandy
soil, DeWitt and Maverick cos. s. to the Rio Grande and farther s. in Mex. to Tam.

Apparently a northerly variant in the C. chamaecristoides Collad. complex, the status 
of this species is as yet uncertain. It is sometimes cited as Chamaecrista texana ( Buckl.) 
Penn. 

10. Cassia aristellata (Penn.) Cory & Parks. Perennial herb with several slender de
cumbent stems to 5 dm. long from a deep swollen root; stems puberulent and sparsely 
pilose; leaves distichous; leaflets 6 to 8 ( to 12) pairs, linear to oblanceolate, obliquely 
acuminate, 10-15 mm. long, about 2 mm. wide, ciliate but otherwise glabrous, strongly 
several-nerved; petiolar gland arising near pulvinus, stipitate, disciform; stipules lanceo
late, acuminate, severaF-nerved, 4-6 mm. long, scabrous-persistent; flowers solitary, 
axillary, on slender pedicels 8-12 mm. long; sepals lanceolate, finely striate, puberulent, 
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about 10 mm. long; petals about as long as sepals, pale-yellow, wilting at midday; 
stamens 10, yellow; ovary hirsute; pod linear, slightly falcate, 3-4 cm. long, 3-5 mm. 
wide, loosely strigose, opening suddenly by the elastic twisting valves; seeds trapezoidal, 
light-brown. Chamaecrista aristellata Penn. Sandy fields and open woods, Bexar Co., s. to 
lower Rio Grande Valley, July-Aug.; endemic. 

Aside from. its frost-toferance and reduced pubescence, this species, known only from 
Texas, is scarcely distinct from C. calycioides DC. of the American tropics. 

11. Cassia leptadenia Greenm. Slender annual, commonly very small and unbranched
but under favorable conditions branching and reaching 4 dm.; stems puberulent; leaves 
distichous; leaflets 12 to 16 pairs, linear-oblong, acute, mucronate, 8-12 mm. long, 1-2 
mm. wide, ciliolate, obscurely veined except for the subcentral costa; rachis strongly
ciliate; petiolar gland discoid, stipitate; stipules narrowly lanceolate, long-acuminate,
ciliate, 5-7 mm. long, persistent; flowers borne in supra-axillary condensed few-flowered
clusters; sepals lanceolate, acuminate, 4-5 mm. long, hirsute; petals very unequal, in a
single flower ranging from 2.5 to 7 mm. long, yellow, wilting by midday; stamens 5
to 8, yellow or stramineous; ovary pubescent; pod linear, erect, somewhat arcuate, 3-4
cm. long, 3-4 mm. wide, puberulent, elastically dehiscent; seeds 8 to 12, dark-brown,
nitid. Chamaecrista leptadenia ( Greenm.) Cockll. Mountainous areas, mainly in igneous
soils, 3,000-6,000 ft., Jeff Davis, Brewster and Presidio cos., July-Sept., especially after
late summer rains; also in s. N. M. and Ariz., s. to Qro. and Sin.

This species differs from C. nictitans of east Texas chiefly by its pubescence. 
12. Cassia nictitans L. SENSITIVE PEA, Small annual herb 1-4 dm. tall, commonly

branched and spreading; stems slender, puberulent; leaves distichous, somewhat touch
sensitive; leaflets mostly 10 to 20 pairs, linear-oblong, obtuse or rounded and mucronate 
at aEex, 7-15 mm. long, 2-3.5 mm. wide, glabrous, finely ciliate, the costa subcentral; 
petiolar gland discoid or cupulate, stipitate or subsessile; stipules linear-lanceolate, 
acuminate, ciliate, 5-8 mm. long, persistent; flowers 1 to 3 together in supra-axillary 
clusters, inconspicuous, on puberulent pedicels 1-3 mm. long; sepals lanceolate, acuminate, 
puberulent; petals unequal, varying in a single flower from 3 to 8 mm. long, J'ellow,
wilting by midday; stamens 5, the anthers pinkish to rose; ovary pubescent; po erect, 
linear-oblong, flat, 2.5-5 cm. long, 3.5-5.5 mm. wide, lightly appressed-pubescent; seeds 
mostly 5 to 10, oblique, black, nitid. Chamaecrista nictitans ( L.) Moench. In sandy open 
woods and fields, abundant in disturbed places, n.e. Tex., w. to Grayson and Tarrant cos., 
s. to Bastrop and Jefferson cos., Sept.-Oct.; also throughout most of the e. half of the U.S.

Several varieties are recognized, that in Texas being var. nictitans.
13a. Cassia fasciculata Michx. var. fasciculata. PARTRIDGE PEA, Erect glabrate annual

to 1.25 m. tall, commonly slender and few-branched in dense stands but ( with adequate 
room) lower and diffusely branched; leaves distichous; leaflets mostly 8 to 15 pairs, 
linear-oblong, mucronate, 1-2 cm. long, 2-4 mm. wide, glabrous, ciliolate; petiole bearing 
a single sessile or short-stipitate truncate gland ( about 1.5 mm. across) below lowest 
pair of leaflets; stipules linear, attenuate, ciliolate, 5-10 mm. long; flowers borne in ab
breviated 2- to 7-flowered supra-axillary racemes, one Bower opening at a time; pedicels 
puberulent, 1-2 cm. long; sepals lanceolate, acuminate, 10-15 mm. long; petals obovate, 
yellow ( rarely white ) , wilting by midday, the 4 upper each with a red spot at base, 
the lowest larger and incurved, 10-17 mm. long; stamens 10, subequal, yellow; ovary 
conspicuously enantiostylous, short-pubescent, 6-8 mm. long; pod linear, usually some
what falcate, obtuse, mucronate, 5-7 cm. long, 4-6 mm. wide, glabrous or sparingly 
puberulent; seeds 10 to 20, flattened, oval or more or less triangular, 3-5 mm. long, dark
brown. Fields and open woods, mainly on sandy soils, e. and cen. Tex., w. to 'Wichita, 
Callahan, Hays and Karnes cos., July-Oct.; in much of the e. half of the U.S. 

The partridge pea is occasionally grown as an ornamental and, as the roots bear 
nodules, is sometimes included in soil-improving cover crops. However, it has been re
ported to be toxic to stock when green, in hay or by seeds. Besides the typical variety, 
4 additional ones occur in Texas. Introgression occurs among some of them in the south
eastern part of the state. 

13b. Cassia fasciculata var. robusta (Pollard) Macbr., also erect and sometimes taller, 
has younger stems conspicuously hirsute with spreading yellowish or whitish hairs 2-3 
mm. long, hirsute sepals, petals to 2 cm. long, and hirsute pods. In fields and cleared
woodlands in extreme e. Tex., w. only to Rusk and Polk cos.; e. to Fla. and n. to O.
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13c. Cassia fasciculata var. rostrata ( Woot. & Stand}.) B. L. Turner is lower, com
monly 2-6 dm. tall, often ramose, with 5 to 10 pairs of leaflets 7-12 mm. long and 2-3 mm. 
wide, a short-stipitate petiolar gland not more than 0.5 mm. across, smaller Bowers with 
purple anthers on pecHcels not more than 1 cm. long, and pods not more than 45 mm. 
long. The most westerly variety, ranging from Frio and LaSalle cos. to the Rio Grande, 
n. to Wichita, Wheeler and Winkler cos.; n. to. Kan.

Locally abundant, but apparently in widely scattered stations, this variety is found in
open places mainly on calcareous soils. It was originally published as Chamaecrista 
rostrata Woot. & Standl. Introgression with var. fasciculata occurs along the eastern margin 
of the Edwards Plateau, especially in the vicinity of Austin. 

13d. Cassia fasciculata var. Ferrisiae (Britt.) B. L. Turner is strikingly different with 
decumbent much-branched reddish stems forming a mat often 1 m. across, the leaflets 
pubescent on both sides, the petiolar gland stipitate and not more than 0.5 mm. 
across, the anthers purple and the pod pubescent. Primarily a plant of the coastal dunes 
from Brazoria Co. to the Rio Grande, but it is found in sandy places inland to Robert
son, Hays, Atascosa and Zapata cos. 

Introgression with var. fasciculata occurs in south-central Texas, mainly from Lee to 
Jackson cos. west to Guadalupe and Karnes cos., and with var. puberula in Jackson and 
Victoria cos. 

13e, Cassia fasciculata var. puberula (Greene) Macbr. is an eastern taxon, having 
the habit and general proportions of var. fasciculata but the peculiar incurved pubescence 
of var. Ferrisiae; the anthers are purple. Found mainly on the littoral prairies of the 
Galveston-Houston-Beaumont area but extends inland in the sandy oak-hickory and pine 
woodlands n. to Shelby Co., and w. to DeWitt Co. 

To the north it intergrades with var. fasciculata, to the west with var. Ferrisiae. This 
variety was originally treated at specific rank and named Chamaecrista puberula Greene. 

14. Cassia obtusifolia L. SICKLE-POD. Erect malodorous herb to 1.5 m. tall, usually lower
and widespreading with numerous ascending essentially glabrous branches; leaves spirally 
arranged; leaflets mostly 3 pairs, symmetrically obovate, the apex rounded and apiculate, 
the base cuneate, 2.5-5 cm, long, 1-3 cm. wide, the terminal pair largest, glabrous or the 
undersurface puberulent; petiolar gland usually 1, slender, between the lowest pair of 
leaflets, appressed to the rachis; stipules linear-subulate, falcate, 1-1.5 cm. long; Bowers 
1 to 3 on a short axillary peduncle, the pedicels to 2 cm. long ( to 35 mm. in fruit); sepals 
oblong or oval, obtuse, 5-10 mm. long, membranaceous; petals 8-15 mm. long, nearly 
equal, yellow, wilting by midday; stamens 10, the 3 uppermost much-reduced, the 3 
lowest with very large anthers; ovary glabrous or puberulent; pod linear, usually arcuate 
downward, more or less tetragonal, 16-20 cm. long, 4-5.5 mm. wide; seeds numerous, 
longitudinal, 5 mm. long, dark-brown, shining, with a linear areole 0.3-0.5 mm. long. 
Disturbed ground on sandy soils, e. Tex. w. to Dallas and Gonzales cos., July-Sept.; e. 
and n. to Pa., Ind. and Mo., s. through the Am. trop. and in the Old World. 

This species has been much confused with the very similar Old World species C. Tora 
L., from which it differs by the longer pedicels (not over 10 mm. in flowers of C. Tora, 
to 15 mm. in fruit) and the linear areole ( 1.5-2 mm. wide in C. Tora). Cassia obtusifolia 
is commercially important as the alternate host of the tobacco etch virus disease. The seeds, 
known to contain antibiotic substances, have been reported fatal to quail but, in a feed
ing experiment, were not toxic to poultry. 

15. Cassia Lindheimeriana Scheele. Erect perennial herb 1-2 m. tall, with 1 to several
velvety-pubescent shallowly sulcate stems arising from a deep woody root; leaves spirally 
arranged; leaflets 5 to 8 pairs, oblong to elliptic, acute or obtuse, mucronate, the base 
asymmetric, 2.5•5 cm. long, 1-2 cm. wide, sericeous on both sides; petiolar glands setace
ous, 1 between each pair of leaflets; stipules linear-subulate, 8-15 mm. long, deciduous; 
flowers in racemes about as long as the leaves, borne in upper axils; sepals ovate to 
elliptic, 6-8 mm. long, pubescent; petals elliptic, 12-15 mm. long, light-golden-yellow; 
stamens straw-colored to light-brown, the 3 uppermost much-reduced; ovary densely 
pubescent; pod broadly linear, compressed, straight or curved, 4-6 cm. long, 6-8 mm. 
wide, apiculate, sparsely pubescent; seeds numerous, irregularly ovoid, margined or rugose, 
dark-brown. Earleocassia Lindheimeria11a (Scheele) Britt. Limestone soils of Edwards 
Plateau from Travis, Bexar and Dimmit cos. w. through the Trans-Pecos, Aug.-Oct.; 
N. M. and s.e. Ariz., s. in Chih. and Tam.
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This species is especially suitable as an ornamental on limestone and black clay. In a 
feeding experiment, the leaves were found toxic ( but pot fatal) to sheep. 

16. Cassia Orcuttii ( Britt. & Rose) B. L. Turner. Perennial herb 3-6 cbn. tall; stems
few to several, erect or ascending, striate, glabrate or puberulent and sparingly hirsute 
( at least when young), arising from a thick woody root; leaves spirally arranged; leaf
lets 4 to 6 pairs, lanceolate, acute or acuminate, apiculate, 15-25 mm. long, 5-8 mm. 
wide, finely appressed-pubescent, becoming glabrate above with age; petiolar glands 
setaceous, one between each of the 3 to 5 lower leaflet pairs; stipules linear-subulate, 
6-10 mm. long, deciduous; flowers in racemes borne in the upper axils, equaling or sur
passing the subtending leaves, the buds nodding; pedicels slender, 1-1.5 cm. long; sepals
oblong, about 6 mm. long, obtuse; petals orbicular, 5-8 mm. long, light-yellow; stamens
10, the 3 uppermost much-reduced; ovary puberulent; pod narrowly linear, acuminate,
compressed, 8-11 cm. long, 3-4 mm. wide, glabrous, raised over the obliquely arranged
seeds; seeds numerous, slightly flattened, dark-brown. Limestone slopes at 3,000 to 5,000
ft. in the Del Norte Mts., farther s. near Sanderson, apparently only in Brewster Co., July
Aug.; also in adj. Mex.

This species, sometimes placed in the segregate genus Peiranisia Raf., has been 
likened to C. Lindheimeriana but, beside its much lower stature, it differs strikingly 
with its lightly hirsute young stems, pendent buds, small flowers and very different pod. 

17. Cassia occidentalis L. COFFEE SENNA, BrucHo. Erect glabrous malodorous annual
1-2 m. tall; stem sulcate, usually with few to several strongly ascending branches; leaves
spirally arranged; leaflets 4 to 6 pairs, lanceolate to ovate, acute or acuminate, the base
only slightly asymmetric, terminal pair largest, 3-6 cm. long, 1-2.5 cm. wide, somewhat
glaucous beneath; petiolar gland borne on tl1e pulvinus in the axil, sessile, globose or
conical; stipnles lincar-lanceolate, acuminate, 4-6 mm. long, caducous; flowers few togetl1er
in short bracteate axillary racemes; sepals oblong, obtuse, 6-9 mm. long; petals broadly
ovate or elliptic, yellow or yellow-orange, wilting by mid-day, 10-18 mm. long; stamens
10, the 3 uppermost much-reduced, the 3 lowest with elongate filaments; ovary pubes
cent on faces; pod linear, obtuse, mucronate, erect, more or less arcuate, at first flat, ma
turing turgid, 8-12 cm. long, 7-10 mm. wide, medially dark-brown and elevated over the
seeds, the margins paler; seeds many, ovoid, compressed, dull-brown, 4-5 mm. long,
transverse. Roadsides, waste ground and other disturbed places, Gulf Coast and inland
n. and n.w. to Cherokee, Robertson, Travis and Comal cos., Aug.-Nov.; in the s.e. U.S.
and in the trop. and subtrop. of the New World and Old World.

A pantropic weed, probably of American origin, coffee senna is sometimes placed in the 
segregate genus Ditremexa Raf. The seeds are still used in some regions as a coffee sub
stitute and in various folk medicines. Increased soil fertility is ascribed to this species in 
Africa. In this country the plant occurs commonly in old pastures. It is known to be 
weakly toxic to various stock animals which, however, ordinarily avoid it. A number of 
experiments have demonstrated the antibiotic activity of seed extracts. 

18. Cassia marilandica L. MARYLAND SENNA, Perennial herb from woody root, few to
several erect mostly simple glabrous or very sparingly pubescent stems 1-2 m. tall; leaves 
spirally arranged; leaflets mostly 6 to 10 pairs, oblong to elliptic, broadly acute to obtuse, 
mucronate, slightly asymmetric at base, glabrous, glaucous beneath, 3-6 cm. long, 1-2 cm. 
wide, subequal; petiolar gland ovoid-conic, sessile or short-stipitate, borne upon or just 
distal to the pulvinus; stipules linear-lanceolate, caducous; flowers in dense short multi
Borate racemes in the upper axils or in terminal panicles, the filiform bracts caducous; 
sepals ovate, obtuse, light-yellow, 4-6 mm. long; petals obovate or elliptic, yeilow, 9-11 
mm. long; stamens 10, the 3 uppermost much-reduced, the 3 lowest with somewhat
longer anthers; anthers brown; ovary pubescent; pod linear, usually arcuate downward,
flat, the margin undulate, 7-11 cm. long, 8-11 mm. wide, glabrous or sparsely pubescent,
maturing black, impressed and septate between the seeds, the segments about half as long
as wide; seeds transverse, flat, ovate, 4-5 mm. long, black, nitid. Moist sandy fields, open
woods and creek borders, e. Tex., w. to Johnson and Washington cos., Aug.-Sept.; also
in e. U.S.

An attractive plant occasionally cultivated as a garden subject and of some value as 
a nectar plant in apiaries. It is commonly confused with C. 1iebecarpa Fem., an extra
Texas species with fewer pod segments, each about as long as wide. The Texas species 
is sometimes cited as Ditremexa marilandica ( L.) Britt. & Rose. 
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14. GLEDITSIA L.

Trees or tall shrubs often armed with stout straight or branched thorns; leaves alter
nate, deciduous, pinnately once- or twice-compound ( both kinds of leaves often on the 
same plant); stipules minute, caducous; leaflets crenulate, usually ovate-oblong to oblong
lanceolate, numbering 9 to 18 pairs on once-pinnate leaves or on individual pinnae; 
pinnae ( on twice-pinnate leaves) several ( up to B) pairs; flowers in spikelike axillary 
racemes ( 3-) 4-8 cm. long, polygamous, only slightly bilaterally symmetrical; floral cup 
campanulate; sepals equal or subequal, free; petals 3 to 5, subequal, 4-5 mm. long, very 
narrow, yellowish or greenish-yellow, the uppermost intemal in bud; stamens 3 to 10, 
the filaments free, the anthers of the pistillate flowers abortive; fruit several-seeded, 
dehiscent or indehiscent, flattened, 15 mm. broad or broader. 

A genus of 11 species of North America, South America, Asia and Africa. The name 
is sometimes spelled "Gleditschia." 

1. Pods linear-oblong, elongate, many-seeded, indehiscent; ovary pubescent ..... .. . 
. . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . 1. G. triacantlios. 

1. Pods oval, oblique, 1- to 3-seeded, tardily dehiscent; ovary glabrous .... . ...... . 
. . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 2. G. aquatica. 

1. Gleditsia triacanthos L. HONEY LOCUST. Trees or shrubs; leaflets usually appressed
pubescent at least along the midvein; ovary densely pubescent along both margins, sessile 
or nearly so; fruit broadly linear, 7-40 cm. long, indehiscent, with many seeds embedded 
in packing tissue. Scattered in e. half of Tex., s.w. to Bexar and Karnes cos., rare as far 
w. as Tom Green Co., spring; e. U.S.

2. Gleditsia aqua ti ca Marsh. WATER LOCUST. Trees or shrubs; leaflets glabrous at ma
hirity even along the midvein; ovary glabrous laterally, long-stalked; fruit a legume, 
ovate to elliptic, 5 cm. long or less, tardily dehiscent; seeds 1 to 3, not embedded in 
packing tissue. Scattered in swamps, along rivers and low bottomland forests, e. and s.e. 
Tex., May-June; cen. U.S. to Fla. 

15. GYMNOCLADUS LAM.

A genus of 2 species, of United States and China. 
1. Gymnocladus dioica ( L.) K. Koch. KENTUCKY COFFEE-TREE. Unarmed trees; leaves

deciduous, alternate, pinnately twice-compound, very large, 3-9 dm. long, 3-6 dm. brand, 
with 3 to 7 pairs of pinnae, each pinna more than 1 dm. long and with 4 to 7 pairs of 
leaflets plus a terminal leaflet ( I ) , sometimes the lowest pair of pinnae replaced by a 
pair of large leaflets; leaflets 4-7 cm. long, 2-3 cm. broad; flowers in terminal spikelike 
racemes, only slightly bilateral; sepals 5, separate above the floral cup; petals 5, sub
equal, broad, white, separate, the uppermost one internal in bud; stamens 10, the fila
ments free above the floral cup; ovary sessile; fruit oblong, ( 5-) 10-20 ( -25) cm. long, 
about 3-5 cm. broad, persistent and indehiscent over-winter but tardily dehiscent the 
second year; seeds 15-20 mm. long, embedded in packing tissue. Reported to occur in 
the Panhandle but we have not seen Tex. collections; perhaps the report is based on a 
cult. specimen; n.e. U.S. s.w. to Okla. 

16. P ARKINSONIA L.

A genus of 3 or 4 species in the warmer parts of America and in South Africa. 
1. Parkinsonia aculeata L. RETAMA. Small diffuse trees to 10 m. tall, with green

branches very formidably armed with needle-sharp slightly recurved spines that repre
sent the modified rachises of the leaves; foliage feathery; leaves alternate, pinnately twice
compound, nearly sessile; pinnae 1 ( or 2) pairs, elongate, to 5 dm. long ( usually 1-3 dm.), 
with flattened green rachis; leaflets very nwnerous and small ( only 2-4 mm. long); 
flowers in short racemes, sometimes appearing solitary in the axils, about I cm. across, 
only slightly bilaterally symmetrical; sepals 5, separate; petals 5, subequal, bright-yellow, 
broad, the uppermost enclosed by the others in bud; legumes torulose, (3-) 5-10 cm. 
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long, only slightly Battened, brown, deciduous, thin-valved; seeds few to several, oriented 
longitudinally in the pod, almost as thick as broad. Frequent weed in Rio Grande Plains, 
especially in low poorly drained areas, perhaps adv., n. at least to Williamson Co., spring
fall; widespread in Am., perhaps nat. in S. A.

17. CERCIDIUM TUL. PALOVERDE. RETAMA CHINA 

Green-limbed deciduous shrubs or small trees, much-branched; branches green, zigzag 
and some of them thomlike terminally, armed at each node with a short (2-7 mm.) nearly 
straight needlelike spine or thorn; leaves alternate, twice-pinnately-compound; pinnae 1
to 3 pairs, only 1-3 (-4) cm. long; leaflets few pairs, rotundly oblong, 4-6 mm. long, pallid 
or glaucous-green; flowers in very short axillary ( 1-3 cm. long) racemes or corymbs, or 
sometimes appearing solitary, about 1 cm. across, bright-yellow; sepals 5, valvate or 
induplicate-valvate in bud, free above the floral cup; petals 5, broad, subequal, yellow, 
clawed, the uppermost enclosed by the others in bud; stamens 10, the filaments free 
above the floral cup, all alike; fruit a flattish oblong or linear firm-valved legume ( 1-) 2-6 
cm. long, with 1 to few seeds, apically acute.

A genus of 9 species of the warmer Americas; we have 2 taxa which intergrade and
which no doubt are merely geographic races of 1 species. 
1. Ovary glabrous or nearly so; base of pod glabrous; pinnae mostly ( 1 or) 2 or 3 pairs

........................ ..................... 1. C. macrum.
1. Ovary densely pubescent; base of pod appressed-pubescent; pinnae mostly 1 or rarely

2 pairs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... 2. C. texanum.

1. Cercidium macrum I. M. Johnst. Small tree (2-) 3-4 m. tall, with a rather dense
crown; pinnae usually 2 or 3 pairs; ovary and base of pod glabrous or nearly so. Locally 
frequent in brush on clay loam, Rio Grande Plains inland to McMullen, Duval and Starr 
cos., spring-summer; Tex., N.L., s. to 22°30' N. in Tam. with one record in extreme s.e. 
S.L.P.

2. Cercidium texanum Gray. Shrubs, often several-stemmed from the base, Bat-topped;
pinnae usually 1 pair, less commonly 2 pairs; ovary and base of pod appressed-pubescent. 
Locally abundant in semidesert scrub, Rio Grande Plains n.w. to Val Verde Co., s.e. to 
Starr Co.; spring-summer; also Coah. and N.L.

18. CAESALPINIA L. 85 

Unarmed trees, shrubs or shrublets; leaves bipinnate; pinnae 3 to 30; leaflets 2 to 10 
pairs, oblong or orbicular to ovate or obovate; stipules small, entire or laciniate; in
florescence terminal, in some species overtopped by the lateral branches, therefore seem
ingly lateral; bracts ovate, caducous; bracteoles absent; pedicels 2-30 mm. long; calyx 
tube short; calyx teeth 5, oblong to ovate, their margin entire or 6mbriate; petals 5, 
yellow, the uppermost dissimilar; stamens 10; filaments free, pubescent or glandular at 
base; anthers uniform, longitudinally dehiscent; ovary sessile or stipitate; ovules few to 
several; fruit falcate, ovate or lunate, acute, compressed, dehiscent; seeds few to several. 

A very large, heterogenous genus with about 150 species, distributed all over the world, 
especially abundant in the warmer parts of the Americas. Erythrostemon Kl.; Poinclanella
Britt. & Rose; Pomaria Cav.; Schrammia Britt. & Rose. The genus Hoffmanseggia is in
cluded by some authors in Caesalpinia.

1. Leaflets without orange sessile glands on the lower surf ace ( 2)
1. Leaflets with orange sessile glands ( black on dried specimens) ( 7)
2(1). Pinnae 14 to 30; leaflets 7 to 10 pairs on each pinna, oblong; stamens bright-red,

70-90 mm. long; introduced species of central and west Texas ........ ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. C. Gilliesii.

2. Pinnae 3 to 11; leaflets 2 to 8 pairs on each pinna; stamens 5-20 mm. long; native
species (3)

a, Contributed by Imre J. Eifert.
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3(2). Leaflets 10-25 mm. long; shrubs or small trees, 15 dm. tall or more ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. C. mexica11a. 

3. Lea8ets 3-7 mm. long; small shrublets, 5 dm. tall or less (4)
4 ( 3). Leaflets ovate to orbicular, 2 to 3 pairs on each pinna ................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. C. phyllanthoides. 
4. Lea8ets oblong, 3 to 8 pairs on each pinna ( 5)
5(4). Mature leaves with 5 to 11 pinnae; petiole 3-10 cm. long; inflorescence 10- to 20-

flowered; stems woody only at base; plants of southwestern Texas ............ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. C. oxycarpa. 

5. Mature leaves with 3 pinnae; petiole 1-2 cm. long; intricately branched low shrublets
(6) 

6(5). Plants 15-30 cm. high; stem and leaves glabrous or somewhat puberulent, gland
less or with a few stalked glands; peduncle and calyx with a few scattered stalked 
glands, glabrous or the calyx ciliate ............... 5. C. Drummondii. 

6. Plants 10-20 cm. high, densely short-pubescent and densely covered by stalked glands
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. C. texensis. 

7 ( 1). Leaflets with conspicuous raised reticulate veins beneath, broadly ovate, sub-
cordate, acute; terminal pinna much longer than the lateral ones ............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. C. caudata. 

7. Leaflets smooth, without raised veins beneath ( except for the mid vein), elliptic to
obovate; terminal and lateral pinnae of about equal length ( 8) 

8 ( 7). Leaflets 5 to 10 pairs on each pinna . . . . . . . . . . . . 8. C. Jamesii. 
8. Leaflets 2 to 5 pairs on each pinna ( 9)
9 ( 8). Plant glabrous or sparingly pubescent; pod elliptic, 20 mm. long or less

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • 9. C. brachycarpa.
9. Plants conspicuously pubescent; pod lunate or obliquely oblong, 23 mm. long or

more ( 10) 
10(9). Pinnae 5 to 7; leaflets 3 to 5 pairs, pubescent; inflorescence 10-15 cm. long, 10-

to 15-flowered; pod lunate, broadest in the upper half ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. C. atropunctata. 

10. Pinnae 3 to 5; leaflets 2 to 3 pa�rs, very densel� vill?us; in8orescence 15-30 cm. long,
15- to 25-flowered; pod obliquely oblong, its sides parallel ................ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11. C. Parryi. 

1. Caesalpinia Gilliesii (Hook.) Benth. BIRD-OF-PARADISE. Shrub or tree to 5 m. high
or less; leaves 1-3 dm. long; pinnae 7 to 15; leaflets 7 to 10 pairs, oblong, glabrous; stipules 
ovate, fimbriate, 4-8 mm. long; inflorescence 1-3 dm. long, densely covered with stalked 
yellow glands; pedicels 2-3 cm. long; calyx 25-30 mm. long; petals obovate, yellow, 25-
30 mm. long; filaments bright-red, short-pubescent at base, 7-9 cm. long; ovary densely 
covered with stalked yellow glands; fruit obliquely oblong-lanceolate, pubescent, 6-9 cm. 
long; seeds 6 to 8. Poinciana Gilliesii Hook., Erythrostemon Gilliesii (Hook.) Link, Kl. & 
Otto. W�dely cult. _for its showy flowers, more commonly found as an escape in cen. and
w. Tex. m dry habitats, May-Sept.; nat. of S. A. 

2. Caesalpinia mexicana Gray. MEXICAN CAESALPINIA. Small tree; branches, leaves and 
inflorescence glabrous; stipules small, ovate, caducous; pinnae 5 to 9; leaflets 4 to 5 pairs, 
submembranous, ovate or oblong, 10-25 mm. long, reticulate-veined; inflorescence 10� to 
30-flowered, 1-3 dm. long; pedicels 10-22 mm. long, jointed near the top; calyx segments
oblong, pubescent, 6-10 mm. long; petals obovate, 9-13 mm. long, with stalked glands
on their claws; stamens about as long as the petals; ovary pubescent, with stalked glands;
pod oblong, acute, 5-6 cm. long, pubescent or glabrous, usually with glands ( at least
below the middle). Only in southernmost Tex. ( Cameron and Hidalgo cos.) where it is
frequently grown as an ornamental, Feb.-July; also Tam. to Sin. and s. to Gro.

3. Caesalpinia phyllantboides Standl. Low slender shrub with glabrous branches; leaves
5-9 cm. long; pinnae 5 to 9, long-stalked; leaflets 2 to 3 pairs, 3-7 mm. long, 3-4.5 mm.
wide, orbicular to ovate, subcoriaceous, with rather prominent veins beneath, glandless;
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inflorescence few-flowered; pedicels finely puberulent, with scattered stalked glands; 
sepals 6-7 mm. long, puberulent, glandular or glandular-ciliate; petals obovate, 1 cm. 
long; stamens densely covered with thick hairs at base; fruit 25 mm. long, glabrous, 
with a few scattered dark glands; seeds 1 or 2. Rare, Live Oak and Jim Wells cos. in 
s. Tex., Mar.-Apr.; also Tam.

4. Caesalpinia oxycarpa (Gray) Fisher, Low suffrutescent plant 1-3 chn. high; branches
rather densely pubescent, with stalked glands; stipules ovate, glandular; petiole and 
rachis pubescent and glandular; pinnae 5 to 11; leaflets 5 to 9 pairs, oblong, glabrous or 
puberulent at the margin, 3-5 mm. long; inflorescence 10-15 cm. long, 10- to 20-flowered, 
rather densely covered with stalked red glands; bracts ovate, pubescent, glandular, 
caducous; pedicels 1-3 mm. long; calyx lobes ovate, glandular; petals obovate, glandless 
or with a few glands; filaments pubescent below the middle; ovary densely covered with 
long-stalked red glands; pod falcate, acute, 2-3 cm. long, 6-8 mm. broad, pubescent, 
glandular; seeds 4 to 6. H offmanseggia oxycarpa Gray, Larrea oxycarpa (Gray) Britt. In 
rocky limestone habitats in s.w. Tex. (Maverick, Terrell and Val Verde cos.), Mar.-May; 
also Coah. and N. L. ( Subsequent study reveals that this should be retained in Hoff
manseggia. ) 

5. Cacsalpinia Drummondii ( T. & G.) Fisher. Intricately branched shrublet 15-30 cm.
high; the slender branches glabrous or somewhat puberulent, with a few scattered stalked 
glands; stipules ovate, entire or denticulate; pinnae 3; leaflets 4 or 5 pairs, oblong to obo
vate, 4 mm. long, 1 mm. broad, glabrous or somewhat puberulent, glandless or with a few 
stalked glands on the lower surface; calyx persistent; calyx lobes ovate, glabrous or long
ciliate, 3-4 mm. long, 1 mm. broad; inflorescence 10- to 20-fiowered; pedicels 4-5 mm. 
long; petals broadly obovate, exserted, glandular at base; fruit lunate, broadest in the 
upper half, glabrous, glandular, 2 cm. long; seeds 1 or 2. Hoffmanseggia Drummondii T. 
& G., Larrea Drummondii ( T. & G.) Britt. Rare in sandy-clay soil in s. Tex. ( Atascosa, 
Bee, Goliad, Karnes and San Patricio cos.}, Apr.-Sept.; also Tam. 

6. Caesalpinfa texensis (Fisher) Fisher. Intricately branched shrublet 1-2 dm. high;
branches gray, finely pubescent, with many stalked glands; stipules ovate, entire or den
ticulate; pinnae 3; leaflets 4 or 5 pairs, oblong, 2 mm. long, less than 1 mm. broad, finely 
pubescent; calyx glandular, finely pubescent, persistent; calyx lobes linear, 3 mm. long, 1 
mm. broad or less, with many stalked glands; inflorescence 2- to IO-flowered; pedicels 3-4
mm. long; petals 3-4 mm. long, enclosed in the calyx or slightly exserted, glandular at
base; filaments short-pilose at base; pod lunate, broadest in the upper half, glabrous,
glandular, 10-15 mm. long; seed 1. Hof!manseggia texensis Fisher, Larrea texensis
(Fisher) Britt. Rare in s. Tex. ( collected once in 1829 "on the Nueces river," probably in
McMullen Co.), May-July; also Tam. (Subsequent study places this in C. Drummondii.}

7. Caesalpinia caudata (Gray) Fisher. Low branched shrub 3-5 dm. high; pinnae 3
to 11, the lateral ones 2-4 cm. long and with 3 to 5 pairs of leaflets, the terminal one 4-10 
cm. long and with 9 to 11 pairs of leaflets; leaflets broadly ovate, subcordate, acute, 2.5-
12 mm. long, with conspicuous raised reticulate veins beneath; sepals 8-10 mm. long, 
imbricate, glandular, pubescent, deciduous; petals about twice as long as the sepals, 
densely covered with large yellow sessile glands on the outer surface; pod ~lunate, broadest 
in the upper half, short-tipped, with sessile and stalked glands, elastically dehiscent, 2-4 
cm. long, 10-17 mm. broad; seeds 2 to 4. Hoffmanseggia caudata Gray, Sclirammia
caudata (Gray) Britt. & Rose. In loose sandy soil in s. Tex., Mar.-June; also N. L. and
Tam.

8. Caesalpinia Jamesii (T. & G.} Fisher. Herbaceous from a suffrutescent base, with a
1-4 dm. long woody spindle-shaped root; stems 2-4 dm. high, appressed-pubescent, 
glandular; pinnae 5 to 7; leaflets 5 to 10 pairs, ovate to short-oblong, 4-5 mm. long, 
glabrous or puberulent above, pubescent and glandular beneath; inflorescence 5-10 cm. 
long, 5- to 15-0owered; calyx lobes linear-lanceolate, acute, pubescent, glandular, 5-6 
mm. long; petals glandular, somewhat longer than the calyx; stamens shorter than the
petals; pod lunate, broadest in the upper half, acute, with hairy emergences and sessile
glands, 20-25 mm. long, about 8 mm. broad; seeds 2 or 3. Hoffmanseggia ]amesii T. &
G., Larrea Jamesii (T. & G.} Britt. In dry sandy or alluvial soils in the Trans-Pecos and
Plains Country, May-Sept.; widespread species in cen. and s.w. U. S. and Mex.

9. Caesalpinia brachycarpa (Gray) Fisher. Strongly branched shrublet with woody
rootstock, 1-4 dm. high; branches glabrous or sparingly pubescent, with scattered stalked 
glands; stipules ob ovate, denticulate; pinnae 5 to 7; leaflets 3 to 6 pairs, elliptic, 3-6 mm. 
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long, glabrous or puberulent, with large sessile glands beneath; inflorescences 5-10 cm. 
long, 6- to 12-flowered; bracts obovate-oblong, 3--4 mm. long, lacerate, caducous; pedicels 
3-5 mm. long; calyx 5-6 mm. long, pubescent, the lobes linear-lanceolate, glandular; petals
somewhat longer than the calyx lobes; stamens shorter than the petals; pod ovate to
short-oblong, acute, puberulent or short-pubescent, sparingly glandular, the margin with
short hairy emergences; seeds 1 or 2. Hoffmanseggia brachycarpa Gray, Larrea brachy
carpa (Gray} Britt. In gravelly or rocky limestone soil, restricted to Edwards Plateau
( Crockett, Edwards and Kinney cos.), May-June; endemic.

10. Caesalpinia atropunctata Eifert. CAMOTE DEL RATON. Shrub 4-6 dm. high, much
branched; branches villous, glandular; stipules pinnatifid, 6-8 mm. long, purplish; pinnae 
5 to 7; leaflets 3 to 5 pairs, elliptic to obovate, pubescent on both sides, with many orange 
sessile glands beneath; inflorescence 10-15 cm. long, pubescent, 10- to 15-flowered; bracts 
pinnatifid, purplish, caducous; pedicels 2-4 mm. long; calyx 5-6 mm. long, the lobes 
oblong, densely pubescent, glandular; petals somewhat longer than the sepals, dark-yellow; 
pod 20-25 mm. long, lunate, acute, broadest in the upper half, glandular, with hairy 
emergences; seeds 2 to 4. Pomaria melanosticta Schauer, Hoffmanseggia melanosticta
(Schauer) Gray, Caesalpinia melanosticta (Schauer} Fisher, non Spreng. Rare, Rio 
Grande Plains, in sandy or rocky soil, Mar.-June; Tex. and Coah. to Hgo. and Qro. 

A widespread variable species. 
11. Caesalpinia Parryi (Fisher) Eifert. Shrub, 4-5 dm. high, densely villous; stipules

pinnatifid, 2-3 mm. long; pinnae 3 to 5; leaflets 2 or 3 pairs, obovate, 4-10 mm. long, 
pubescent on both sides, glandular beneath; inflorescence 15-30 cm. long; 15- to 25-
ffowered; pedicels 3--4 mm. long; calyx about 8 mm. long, densely pubescent, glandular; 
petals somewhat longer than the sepals; pod with hairy emergences, glandular, obliquely 
oblong, 25 mm. long, about 1 cm. broad; seeds 3 or 4. Hoffmanseggia melanosticta var. 
Parryi Fisher, Caesalpinia melanosticta var. Parryi (Fisher) Fisher, Hoffmanseggia Parryi
(Fisher} B. L. Turner. In rocky limestone soil, known in w. Tex. only from s. Brewster 
Co.; also in adj. Mex. 

19. HOFFMANSEGGIA CAv.88 RusH-PEA 

Unarmed perennial herbs, often very glandular; leaves oddly bipinnate; pinnae 5 to 11; 
leaflets 4 to 11 pairs, small; inflorescence a terminal raceme; bracts caducous; bracteoles 
absent; pedicels short, not jointed; calyx tube very short, its 5 segments valvate; petals 5, 
yellow, the uppermost dissimilar, with orange spots and stripes; stamens 10, free; filaments 
often glandular at the base; anthers uniform, longitudinally dehiscent; ovary subsessile; 
ovules few to several; fruit flat, straight or falcate, often glandular, usually tardily de
hiscent, its valves chartaceous; seeds 2 to 8, ovate, with little endosperm. Larrea Ort. The 
genus is sometimes included in Caesalpinia.

1. Peduncle and calyx with stalked glands; petals conspicuously clawed ( the claw 4-6
mm. long), densely glandular ...........•...... 1. H. glauca.

1. Peduncle and calyx without stalked glands ( 2}
2(1). Pinnae 7 to 11; inflorescence 5- to IO-Bowered; pod 25-40 mm. long, strongly

falcate ................. . ..................•.• 2. H. drepanocarpa.
2. Pinnae 3 to 7; in.B.orescence 3- or 4-flowered; pod 12-15 mm. long, straight •........ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. H. tenella.

1. Hoffmanseggia glauca (Ort.) Eifert. Stem 1-3 dm. high, glabrous or puberulent;
stipules ovate; petiole and rachis glandular; pinnae 5 to 11; leaflets 5 to 11 pairs, oblong 
to obovate, glabrous or puberulent, 3-8 mm. long; inflorescence terminal, glandular, 
pubescent, 1-2 dm. long, 5- to 15-flowered; bracts ovate, caducous; pedicels 2-5 mm. 
long; calyx pubescent and glandular, its oblong lobes 6-7 mm. long; petals 10-12 mm. 
long, with long glandular claws; stamens shorter than the petals, glandular and pubescent; 
pod falcate, 2-4 cm. long, 5-8 mm. broad, glandular, glabrous or puberulent, rcticulate
veined; seeds 4 to 8. Hoffmanseggia falcaria Cav., H. densi-flora Gray, Larrea densi-flora
(Cray) Britt. Common along roadsides in w. Tex., Mar.-Sept.; cen. and s.w. U. S. to 
Mex. and w. S. A. A highly variable species. 

811 Contributed by lmre J. Eifert. See Appendix. 
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2. Hoffmanseggia drepanocarpa Gray. S1CKLEPOD RUSH-PEA. Stems 1-2 dm. high, gland
less, finely pubescent; stipules ovate, acute; petiole and rachis finely pubescent; pinnae 7 
to 11; lea8ets 4 to 10 pairs, oblong, pubescent, glandless; inflorescence about 1 cm. long, 
5- to IO-flowered; pedicels 2-5 mm. long; calyx lobes oblon11, pubescent, persistent, 5-8
mm. long; petals somewhat longer than the calyx, short-clawed; pod puberulent, reticulate
veined, 2-4 cm. long, strongly falcate, curved into part of a circle, rounded at both ends; 
seeds 6 to 11. Caesalpinia drepanocarpa (Gray) Fisher, Larrea drepanocarpa (Gray) Britt. 
In sandy or limestone soils in w. Tex., Apr.-July; s.w. U. S. and n.-cen. Mex. 

3. Hoffmanseggia tenella Tharp & L. 0. Wms. Stem 8-15 cm. high, terminated by a
3- to 5-flowered raceme; pinnae 3 to 7, sparingly soft-pubescent; petiole 5-13 cm. long;
stipules small, 1-2 mm. long; leaflets 5 or 6 pairs, oblong, 2-4 mm. long, 1-2 mm. broad, 
glabrous above, sparingly pubescent beneath; calyx 4 mm. long, its lobes linear-oblong, 
finely but densely pubescent; petals obovate, with a very short claw, 3-4 mm. long, 1.5-2 
mm. broad; filaments with a few short hairs; pod 12-15 mm. long, 4-6 mm. broad, straight,
finely and rather densely pubescent, glandless; seeds 2 to 4. Known only from Nueces and 
Kleberg cos., Apr.-Nov.; endemic. 

20. SOPHORA L.

Perennial herbs or unarmed deciduous or evergreeen shrubs or small trees; leaves alter
nate, once-imparipinnately-compound; stipules minute, deciduous; flowers in terminal or 
axillary usually densely flowered racemes several cm. long; calyx of 5 sepals united above 
the floral cup; corolla white, yellow, bluish-purple or rosy-pink, strongly bilaterally sym
metrical and papilionaceous, the banner external in bud; stamens 10, the filaments free 
above the top of the floral cup; fruit a 1- to several-seeded indehiscent or very tardily 
dehiscent woody or fleshy, pod which is usually strongly constricted between the seeds 
and essentially as thick as broad. 

A very heterogeneous genus of about 70 species in the wanner parts of the world. 
I. Plants herbaceous, 6 dm. tall or lower .............. 1. S. Nuttalliana.
1. Plants woody shrubs or small trees ( 2)
2(1 ). Leaves densely and conspicuously pubescent; flowers bright-yellow; plants of

coastal southernmost Texas ..................... 5. S. tomentosa. 
2. Leaves glabrous or slightly pubescent at maturity; flowers white to rosy to purplish ( 3)
3 ( 2). Leaves ( well-developed ones) with 13 to 17 leaBets; flowers white to rosy-pink;

fruit black at maturity, 8 mm. thick or less; leaves deciduous ................ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. S. affenis. 

3. Leaves with 5 to 11 ( 13) leaBets; Bowers violet-blue to purplish; leaflets coriaceous,
thickened; fruit grayish to brown, 11 mm. thick or more; leaves persisting through 
the winter (evergreen); Bowers bluish-purple ( 4) 

4( 3). Leaflets 17 mm. broad or broader, glabrous above; inflorescence 5-15 cm. long 
............................................. 2. S. secundi-Jlora. 

4. LeaBets 10-15 mm. broad, the upper surface somewhat pubescent; only in Guadalupe
Mts. in Trans-Pecos Texas .. .................... 3. S. formosa.

1. Sophora Nuttalliana B. L. Turner. WHITE Loco. Perennial herb usually only 3-5 dm.
tall, the aerial shoots forming colonies by means of rhizomes; herbage grayish-silky
pubescent; Bowers in slender racemes, pure-white. S. sericea Nutt., an illegit. name. Fre
quent in grama grasslands in the higher parts of the Plains Country and the Trans-Pecos 
mts. and High Plains, spring; S. D. to Ariz., N.M. and Tex. 

The plants are often mistaken for species of Astragalus but can readily be excluded 
from that genus by the separate stamens. 

2. Sophora secundillora (Ort.) DC. TEXAS MOUNTAIN LAUREL, MESCAL BEAN, FRIJ0LILL0.
Evergreen shrub 5-35 dm. tall, with usually dense dark-green glossy foliage; leaBets very 
firm, 5 to 11 ( to 13) per leaf, often 17 mm. broad or broader and glabrous above; 
racemes 5-15 cm. long, 5-10 cm. broad, bluish-purple and very showy, the individual 
flowers 1-2 cm. long, tlie banner external to the others in bud; fruit woody, 2-12 cm. long, 
11 mm. thick or thicker, only moderately constricted between the seeds; seeds red. Fre-
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quent in brushy vegetation, s. edge of Edwards Plateau ( n. to Travis Co.) and caliche 
cuestas in Rio Grande Plains, scattered in w. part of Edwards Plateau and Trans-Pecos 
mts., isolated records from Cameron Co., spring; Tex. and N.M. s. in the mts. to S.L.P. 

Cultivated for the beautiful evergreen foliage and showy Rowers. The red seeds are 
made into jewelry. The flowers and seeds are said to contain poisonous compound(s). 

3. Sophora formosa Kearn. & Peeb. Shrub 1-2 m. tall, much like S. secundiflora but
the leaflets narrower and the upper surfaces somewhat pubescent and not glossy. Rare 
in scattered mts. of Ariz., N.M. and known from one record from the Guadalupe Mts. in 
Trans- Pecos Tex. Probably only a western race of S. secundi-flora. 

4. Sophora affinis T. & G. EvE's NECKLACE. Shrub 2-5 m. tall or occasionally a tree to 
10 m. high; foliage deciduous, at least when young sericeous-pubescent; leaflets 13 to 17 
per leaf; flowers in racemes 3-10 cm. long, whitish or rosy-pink; fruit 3-15 cm. long, 
black, leathery, 8 mm. thick or narrower, strongly torulose. Limestone soils, Edwards 
Plateau and n.-cen. Tex. spring; Okla., Ark., La. and Tex. The seeds are said to contain 

poisonous substance ( s). 
5. Sophora tomentosa L. YELLOW SoPHORA. Rounded shrub about 1 m. tall ( in our lati

tudes often freezing back in winter time and behaving as subshrubs); foliage densely 
pubescent, grayish; flowers in terminal racemes, bright-yellow. Infrequent near and along 
the coast in s. Tex. as far n. as Aransas Co., Mar.-Oct.; widely distributed along warm 
coastal r.reas of the world. 

21. BAPTISIA VENT.87 Wn.D INDIGO 

Perennial herbs from deeply buried large rootstocks; stems stout ( often 4-8 mm. thick 
at base), usually solitary at ground level, bushy-branched higher up; leaves alternate, 
palmately 3-foliolate, either sessile or petiolate, with large to obsolescent persistent or 
caduceus stipules; leaflets usually narrowly obovate to oblanceolate, usually cuneate at 
base and rounded ( rarely acute) at apex, entire, firm; flowers in terminal or axillary few
to many-flowered racemes; calyx campanulate, often somewhat bilabiate, 5-lobed ( or by 
fusion of upper 2 lobes becoming 4-lobed), the lobes usually shorter than the tube; 
corolla papilionaceous, usually about 2 cm. long, white or yellow ( rarely bluish); stamens 
free; fruit usually a 2- to many-seeded very tardily dehiscent ( or perhaps in some cases 
indehiscent) beaked pod. 

A genus of perhaps 25 species of eastern United States. Taxonomic difficulties in the 
genus arise because of past and perhaps continuing hybridization and introgression; the 
descriptions below are intended in the main to reflect the more or less genetically "pure" 
species, but many plants will be found which exhibit combinations of the characters of 
2 or more species. Some species of the genus have been reported to be toxic to livestock. 
1. Flower pedicels at maturity 15-35 mm. long; bracts of the racemes persisting .... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. B. leucophaea. 
1. Flower pedicels 10 mm. long or shorter; bracts of the raceme early deciduous ( 2)
2 ( 1 ) . Flowers blue; stipules broad and conspicuous, most of them persisting, 10 mm.

long or longer ................................ 5. B. australis. 
2. Flowers yellow or white; stipules lanceolate, deciduous or much-reduced, 0.5-5 mm. 

long (3) 
3 ( 2). Petioles of mature lower leaves slender, ( 3-) 5-12 mm. long; flowers white . .... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. B. leucantlia.
3. Petioles short and broad, 0.5-5 ( -10) mm. long; flowers yellow ( 4)
4( 3 ). Stems glabrous to occasionally pubescent; flowers in terminal racemes ....... . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. B. sphaerocarpa. 
4. Stems densely short-pubescent; flowers either all axillary or both axillary and terminal

............................................. I. B. Nuttalliana. 

1. Baptisia Nuttalliana Small. Stems 4-12 dm. tall, densely short-pubescent at least on 
the younger parts; petioles absent or to 1 mm. long; leaflets 25-35 mm. long, 13-20 mm. 
broad; stipules deltoid to setaceous, usually caducous, very small; flowers solitary in upper 

11 This treatment is based in part on unpublished monographic work of B. L. Turner, 
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axils or forming short terminal racemes; bracts of raceme 2-4 mm. long, caducous; pedicels 
2-5 mm. long; calyx tube 7-9 mm. long; corolla yellow, the banner 8-15 mm. long; pod
villous to glabrate, subglobose to ovoid, 4-13 mm. long, 2-11 mm. thick, the short beak
recurved. Frequent in woodlands on sandy loam, e. and n.-cen. Tex., spring; Miss., La.,
Ark., Mo., Okla. and Tex. Occasionally hybridizes with B. leucop'1aea.

2. Baptisia Ieucophaea Nutt. PLAINS WILD INDIGO. Stems 3-8 dm. tall; petioles 2-4 mm.
long or less; leaflets 3-10 cm. long; stipules large, 1-4 cm. long, ovate-lanceolnte, per
sistent; racemes 10-25 cm. long, many-flowered, secund, declined; floral bracts ovate- to 
cordate-lanceolate, 1-3 cm. long, persistent; pedicels about 15-35 mm. long at maturity; 
calyx tube 1 cm. long, the lobes 3-5 mm. long; corolla white or yellow, the banner about 
20-22 mm. long; pod 3-5 cm. long, 15-25 mm. thick, with a slender beak. E. half of state
in sandy soils, spring; represented with us by 2 intergrading varieties as follows:

Var. leucophaea. Leaflets predominantly narrow-spatulate, obtuse, rounded or gradually 
narrowed into an acute apex, mostly 10-35 mm. broad. N.e. and n. part of n.-cen. Tex.; 
Ark., Okla. and Tex., n.e. to N. E. and Wisc. 

Var. laevicaulis Canby. Leaflets predominantly ovate-rhombic to obovate-cuneate, 
broadly acute or abruptly obtuse at apex, mostly 20-25 mm. broad. B. laevicaulis (Canby) 
Small. S. pa1ts of e. and s.e. Tex. and s. along the coast to Willacy and Cameron cos.; also 
La. 

3. Baptisia leucantha T. & G. Stems 15-20 dm. tall; petioles ( 3-) 5-12 mm. long or
upper (miniature) leaves often nearly sessile; leaflets 25-65 mm. long, 15-30 mm. broad; 
stipules lanceolate, usually about 5 mm. long or less, mostly caducous; racemes 2-6 dm. 
long; pedicels 3-10 mm. long; floral bracts caducous; calyx tube 7-9 mm. long, the lobes 
a third to half as long as tube; corolla white, the banner 13-15 mm. long and white with 
purple splotches; pod 25-40 mm. long, short-beaked. Rare in pine and oak woodlands on 
sandy soil, e. and s.e. Tex., Apr.-June; most of e. U.S. 

4. Baptisia sphaerocarpa Nutt. Plant 1 m. high or less; stems usually glabrate; petioles
0.5-10 mm. long; stipules minute, to 5 mm. long, caducous; leaflets 3 on lower leaves, 
often reduced to 2 or 1 on upper leaves, broadly oblanceolate to obovate or often broadly 
elliptic, 25-80 mm. long; racemes terminal and 2-3 dm. long or lateral and 15-25 cm. long; 
flowers numerous; pedicels 2-10 mm. long; Horal bracts caclucous; calyx tube 4-10 mm. 
long; corolla yellow, the banner 10-18 mm. long; pod 12-18 mm. long, with beak 3-13 
mm. long. B. viridis Larisey. Frequent in loamy soils, e., s.e. and n.-cen. Tex., Apr.-May;
Mo., Ark., Okla., La. and Tex.

5. Ilaptisia australis ( L.) R. Br. W1LD BLUE INDIGO. Stems 6-12 dm. tall, glabrous, more
or less glau'.:!ous; petioles 2-4 mm. long; leaflets obovate to obovate-lanceolate, 4-8 cm. 
long, 15-30 mm. broad; stipules lanceolate, 10-15 mm. long, usually persistent; racemes 
terminal, 2-5 cm. long; bracts 7-9 mm. long, caducous; pedicels 5-8 mm. long; calyx 
tube 9-10 mm. long; corolla blue, the banner about 22 mm. long; pod 3-6 cm. long. 
B. minor Lehm. Infrequent, n.-cen. Tex., with an outlying station in Childress Co. in the 
Plains Country, Apr.-May; the species as a whole in n.e. and cen. U. S. 

22. CROTALARIA L. RATI1..EPOD 

Annual or perennial herbs with taproots; leaves simple or trifoliolate, alternate; stipules 
usually small; flowers in terminal or axillary racemes; each pedicel with a small or large 
bract at the base and with a pair of brnctlets near the upper end; calyx gamosepalous, the 
tube often obliquely campanulate, the lobes often free and often subequal; corolla usually 
somewhat exceeding the calyx, papilionaceous, yellow ( the banner often with red diffused 
in the yellow); banner orbicular to ovate, longer than the wings or keel, external in bud; 
wings oblong; keel often scythe-shaped, sometimes beaked; stamens 10, monadelphous; 
ovary nearly sessile, less commonly short-stiped; legume greatly inflated, typically several 
to many-seeded, a few cm. long, globose to oblong or cylindrical. 

A genus of perhaps 300 species of the warmer parts of the world, most numerous in 
Africa. 

1. Leaves trifoliolate ( 2)
1. Leaves simple ( 3)
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2 { 1). Legume densely tomentose with spreading hairs; petioles with wide-spreading 

hairs 1-3 mm. long •.......•..••..••........... I. C. incana.
2. Legume appressed-pubescent to nearly glabrate; petioles glabrate or with appressed

hairs 1 mm. long or less ......................... 2. C. pumila.

3 (1). Leaves ( the larger ones) 20 mm. wide or more; cultivated species ( 4) 
3, Leaves 15 mm. wide or less; native species ( 5) 
4( 3). Stipules minute, setaceous or absent; inflorescence without bracts or the small 

bracts subulate .............. ................. 3. C. retusa.
4. Stipules broad, ovate, conspicuous; inflorescence with conspicuous ovate bracts .... 

. . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. C. spectabilis.

5( 3). Pubescence on calyx and stem mostly of spreading hairs 1-2 mm. long ... .... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. C. sagittalis.

5. Pubescence of appressed hairs 0.3-1 mm. long ....... 6. C. Pursliii.

I. Crotalaria incana L. CJUPn.iN. Taprooted annual ( occasionally overwintering!) 3-10
dm. tall; stipules small, setaceous, caducous; leaflets uniformly 3, ovate to obovate or 
orbicular, 15-40 cm. long, 10-25 mm. broad, pubescent beneath or glabrcscent; petiole 
longer than the terminal leaflet, with wide-spreading hairs 1-3 mm. long; inflorescence 
long, terminal or subterrninal or lateral, 5- to many-flowered; bracts setaceous; calyx very 
deeply lobed, the tube almost lacking; calyx lobes almost linear, acuminate, about l cm. 
long; corolla yellow to brownish-yellow ( the banner often slightly reddish); legume 
densely tomentose with spreading brownish hairs, not attenuate basally, sessile, pendulous, 
25-35 mm. long. Sandy soils, coastal s. Tex., very local, Mar.-Sept.; trop. Am., H.J., Phil.,
Java, India, Afr.; probably originally nat. to Am.

2. Crotalarfa pumila Ort. Annual or perennial, erect or decumbent, 4-30 cm. tall;
stipules minute, setaceous, caducous; petioles glabrate or with appressed hairs 1 mm. 
long or shorter; leaflets uniformly 3 per leaf, narrowly obovate to oblong, 7-35 mm. long; 
inflorescence longish, terminal or subtenninal or lateral, usually 1- to 5-flowered; calyx 
lobes shorter than to about as long as the tube, the lobes about half as long as the 
corolla; corolla yellow; keel bent at a sharp right angle, its beak attenuate, 6-11 mm. long; 
back of the banner pubescent apically; legume 12-15 mm. long, puberulent, almost ses
sile, yellowish. Infrequent in high grama grasslands, Trans-Pecos mts., Aug.-Sept.; Fla., 
s.w. U.S., Mex., Guat., Br. Hond., W.I. and S. A. 

3. Crotalaria retusa L. Erect annual herb 3-9 dm. tall, the stems not flexuous; leaves
uniformly simple, obovate, 3-8 cm. long, 10-15 ( -20) mm. broad, glabrous above, short• 
pubescent beneath, not margined or recurved; stipules minute, setaceous or absent; bracts 
minute, linear to subulate or nearly absent, caclucous; inflorescence a simple terminal 
raceme 1-2 (-3) dxn. long; calyx lobes broadly ovate, slightly pubescent; calyx tube cam
panulate, broadly truncate basally; corolla yellow or yellowish-red; banner 20-25 mm. 
long, its back glabrous ( or pubescent only on the midvein); keel rounded, about half as 
long as banner; legume elongate, stipitate, many-seeded, not enclosed by the calyx, more 
or less cylindrical, 2.5-4 ( -5) cm. long and 1 cm. thick, glabrous. Probably not a per
sistent member of our flora, occasionally escaped from cult. ( one report from Tarrant 
Co.); Afr., Asia, Austral., C.A., W.I., rarely s.e. U.S. 

4. Crotalaria spectabilis Roth. SHOWY CROTALARIA. Erect taprooted annual; stems not
flexuous, 5-10 ( -20) dm. tall, puberulent to glabrous; leaves uniformly simple, obovate, 
basally cuneate, 5-15 ( -20) cm. long or the upper ones smaller; stipules broad, ovate, 
conspicuous, persistent; bracts conspicuous, ovate; racemes clustered near the top of the 
stem, terminal or axillary, 15-50 cm. long; pedicels ( 5•) 10-20 mm. long; calyx essen
tially glabrous, glaucous; corolla yellow; banner 15-25 mm. long, its back glabrous or 
pubescent only along the primary vein; keel much shorter than banner, densely pubescent 
along the suture; legume elongate, stipitate, many-seeded, 3-5 cm. long, oblong but 
broadening apically, wide-spreading or drooping. Probably not a persistent member of our 
flora, escaping from cult. at scattered places, e. half of Tex., spring-fall; Old World trop., 
scattered in New World trop. 

5. Crotalaria sagittnlis L. Annual or short-lived perennial, the pubescence spreading
hirsute; stems ascending, 1-5 dm. tall; leaves all simple, lanceolate or linear to elUptic, 
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3-8 cm. long; 8-15 mm. broad; stipules usually present, triangular, very narrowly de
current on the stems for about half the length of the intemode; racemes 2- to 4-Bowered;
bracts ovate-lanceolate, slender-stalked; floral cup about 2 mm. long; calyx with spreading
hairs, 1-2 mm. long, the unequal lobes lanceolate to linear; corolla about as long as the
calyx, yellow; pod oblong, glabrous, 20- 35 (-40) mm. long, about 1 cm. thick. C. fruticosa
Mill. Sandy soils, e. half of Tex., w. to Parker, Bastrop and Wilson cos., Apr.- Sept.; e.
and cen. U.S., Mex., C. A., W.I. and S. A. 

6. Crotalaria Purshii DC. Erect perennial herb; taproot woody; stems 2-4 ( -5) elm. tall; 
pubescence appressed, sericeous, the hairs 0.3-1 mm. long; leaves all simple, lanceolate 
to linear, 3-6 (-8) cm. long, usually 4-10 mm. broad, tapering to the base; stipules usually 
present, decurrent narrowly on the stem, often at least half the length of the intemode; 
racemes usually with (2 to) 4 to 6 flowers; floral cup about 2 mm. high; calyx above the 
floral cup 7-9 mm. long, strigose; corolla yellow; pod glabrous, oblong, 25-40 cm. long, 
about 1 cm. thick. Reported to occur in scattered localities, e. half of Tex., but probably 
on the basis of misdetermined specimens of C. sagittalis; s.e. U.S., Mex. and Guat. 

23. LUPINUS L. BLUEBONNET 

Biennials or winter annuals ( or perennial herbs in L. plattensis), forming rosettes in the 
fall, Bowering the next spring; taproots slender; leaves alternate, palmately compound 
with 3 to 10 leaflets; leaflets mostly narrowly obovate to oblanceolate, long-tapered to 
the base, apically rounded or truncate to acute at apex, often with ratl1er dense sericeous 
pubescence ( at least on the lower surface); petioles well-developed; stipules adnate to the 
base of the petiole; Bowers in conspicuous terminal racemes, papilionaceous, each Bower 
mostly blue or lavender but with some areas of white and maroon on some of the petals, 
never yellow; calyx 2-lipped, the lips nearly entire and the lower 1 longer; banner ex
ternal to the other petals in bud; stamens 10, monadelphous, dimorphic, the longer with 
more or less globose versatile anthers, the shorter with linear basifixed anthers; ovary 
sessile; legume oblong or broadly linear, Battened, 2- to 12-seeded, usually sericeous
pubescent; seeds pebblelike. 

A genus of perhaps 200 species in the temperate regions of both hemispheres ( not 
Africa or Australia). 

1. Pubescence of stem and petioles spreading at right angles; leaflets long-hairy on
both surfaces; plants mostly 15 cm. high or less, rarely to 25 cm.; in Trans-Pecos 
Texas ....................................... 1. L. concinnus. 

1. Pubescence of stem and petioles predominantly ascending or appressed; leaflets
sparsely hairy or glabrous on upper surface ( 2) 

2 ( 1). Racemes ( including peduncle) 18-45 cm. long; wing petals 10-12 mm. long, 5-7 
mm. wide; banner with creamy or yellowish eye; in Trans-Pecos Texas ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. L. Havardii. 

2. Racemes 6-25 cm. long; wing petals 7-10 mm. long ( often 12 mm. in L. plattensis);
banner with bright white eye; in Panhandle, central and east Texas ( except L. 
texensis cultivated or occasionally introduced along roadsides in Trans-Pecos Texas 
and L. plattensis in Panhandle) ( 3) 

3 ( 2). Leaves with predominately 7 to 10 ( very rarely 6 or 5) leaflets; perennial herb to 
about 5 dm. high ........... ......... ......... 5. L. plattensis. 

3. Leaves with predominately 5 or 6 ( very rarely 7) leaflets; winter annual herbs ( 4)
4( 3). Wing petals on fresh flowers inflated, cheeklike in front view, light blue; pubes

cence of Bower buds and mature pod yellowish-gray or brown; tip of incompletely 
expanded raceme rounded, not very conspicous from a distance; leaflets mostly 
obtuse or broadly rounded at apex, usually some truncate at apex and cuneate 
below; plants occurring in sandy or sandy-clay soils of oak and pine areas ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. L. subcamosus. 

4. Wing petals on fresh Bowers not inflated, nearly straight in front view, dark blue
( except for occasional albinos); pubescence of Bower buds and mature pod silvery 
or white; tip of incompletely expanded raceme white, pointed or acute, conspicuous 
from a distance; leaflets mostly acute to obtuse at apex, not truncate nor cuneate; 
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plants occurring in calcareous, gravelly or sandy-clay soils but often growing in 
sand along roadways ............ ..... ......... 4. L. texensi.f. 

1. Lupinus concinnus Agardh. ANNUAL LUPINE. Winter annual, simple or much
branched from the base, 4-15 (-25) cm. tall, densely villous, the spreading hairs 1-3 mm. 
long; leaves numerous, very villous, the petioles 2 to 4 times as long as the longest leaflets; 
leaflets 5 to 8, oblanceolate with obtuse apexes, 1-2 cm. long, 2-5 mm. broad, with a pu
bescence of long spreading hairs on both surfaces; racemes nearly sessile, 3-6 cm. long, 
surpassed by the leaves; flowers 7-9 mm. long, usually well-scattered; pedicels about 
1 mm. long; calyx upper lip bi.lid, about 4 mm. long, the lower lip 3-toothed and some
what longer; petals edged with rich reddish-purple; banner 7-9 mm. long, 4-5 mm. broad, 
rounded or emarginate apically, white centrally, the lateral portions lavender; wings 7-8 
mm. long, about 3 mm. broad, lavender-tipped; keel usually straight, 6-7 mm. long, about
2 mm. broad, naked, often red-tipped; pods oblong, 10-15 mm. long; seeds 2 to 4, 2-3
mm. long, angled, nearly square, mostly dull-spotted on a pale background. Infrequent
in local populations, grama grasslands in the Trans-Pecos above 4,500 ft. elev., spring;
s.w. U.S. and n.w. Mex.

2. Lupinus Havardii Wats. Cmsos BLUEBONNET. Erect winter annual, ( 2-) 3-8 dm.
tall, averaging much taller than most of our other bluebonnets, with more vigorous 
ascending branches; herbage with sillcy appressed or ascending ( not spreading) pube
scence; leaflets usually 7, oblanceolate, glabrous on the upper surface, 8-20 mm. long or 
larger; raceme ( including peduncle) 18-45 cm. long, the pedicels equaling or exceeding 
their calyxes at anthesis; calyx narrow, slightly gibbous; petals about 12 mm. long, 
purple-blue with a pale spot on the banner; banner with a creamy-white center-spot, 
becoming yellow and finally red with age; legume narrowly linear, 24-36 mm. long, 
about 4 mm. broad; seeds 6 to 8, nearly square, the maximum diameter 3-3.5 mm. Fre
quent in deserts, usually in alluvium or fine talus, s. parts of Hudspeth, Presidio and 
Brewster cos. in the Trans-Pecos, spring; also Chih. 

3. Lupinus subcamosus Hook. TEXAS BLUEBONNET. Winter annual, mostly branched at
the base, the branches more or less decumbent, entire plant 15-40 cm. tall, subappressed
silky-pubescent, often with some spreading hairs; leaves several, very silky below and 
on the margins, glabrous or nearly so above; petioles fully twice as long as their longest 
lea0ets; leaflets usually 5 ( or 6), very rarely 7, oblanceolate, apically rounded to oc
casionally truncate or obtuse, the lower leaves sometimes with more fleshy obovate leaf
lets, 12-25 mm. long, 6-12 mm. broad; peduncles 3-8 cm. long, erect; racemes 6-12 cm. 
long, several-flowered; tip of the bracts 5-6 mm. long, lanceolate, deciduous; incom
pletely expanded raceme rounded, not very conspicuous from a distance; flowers 10-13 
mm. long, crowded; pubescence of flower-buds and mature pod yellowish-gray or faintly
brownish-gray; pedicels 3-6 mm. long; calyx 5-6 mm. long, its upper lip bi.lid and 4-5
mm. long, its lower lip entire or acutely 3-toothed and about 5-6 mm. long; petals broad,
bright-blue; banner with white center that may tum purplish with age, suborbicular,
11-13 mm. long, 9-13 mm. broad; wings 10-11 mm. long, 6-7 mm. broad, in fresh
flowers inOated and cheeklike in front view; keel nonciliate, the usually slender point
sharply upturned; pods silky, 25-35 mm. long, 6-8 mm. broad, stout and at maturity some
what constricted between the large seeds; seeds 4 or 5, gray or tawny, unmarked or ob
scurely spotted, about 5 mm. broad. Locally abundant in loose deep fine sandy loam
or podsol, s.-cen. Tex. from Leon Co. s.w. to LaSalle Co. and in scattered populations to
n. Hidalgo Co., scattered in some areas by humans but rarely persisting ( e.g., in Orange
Co.), spring; endemic.

This species is named by law as the State Flower of Texas. 
4. Lupinus texensis Hook. TEXAs BLUEBONNET. Very similar to L. subcarnosus but from

a distance the half-mature raceme appearing slightly thicker and more crowded, the tip 
portion silvery white ( owing to bud-pubescence) and pointed or acute, conspicuous and 
showy; leaflets usually more acute apically; calyx slightly larger on the average ( 6-8 
mm.); wing petals on fresh flowers not inOated, nearly straight in front view, dark-blue 
( except for occasional albinos). Widespread in usually calcareous soils, in a N.-S zone 
through Tex., w. to Taylor, Tom Green and Val Verde cos., e. to Fannin, Kaufman, Leon 
and Washington cos., spring; endemic. 

This is the species that is widely spread by our highway department, garden clubs and 
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other such organizations. Because of its apparent unpalatability to grazing animals and 
the prevalent practice of abusive overstocking of ranges where it grows, the species is 
greatly increasing in numbers and distribution. 

5. Lupinus pfattensis Wats. Perennial erect herb to about 5 dm. tall; leaflets usually
more than 6 per leaf. Rare in dunes of higher parts of the Plains Country ( Hartley Co.), 
Apr.-May; w.-cen. U.S., s. to Okla. and Tex. 

24. GENISTIDIUM I. M. JoHNST.

A monotypic genus of the Chihuahuan Desert. 
I. Genistidium dumosum I. M. Johnst. Shrub 25-50 cm. or more tall, erect, rounded,

much-branched, unarmed; branchlets rigid, slender, strigose; leaves alternate, pinnately 
trifoliolate, densely strigose; leaflets oblanceolate, 5-18 mm. long, firm, apically acute, 
the terminal one petiolulate and larger than the 2 lateral ones, petioles 1-4 mm. long; 
stipules subulate, 1-1.5 mm. long; flowers in axillary racemes; pedicels 2-3 mm. long; 
calyx campanulate, basally more or less oblique, with a tube 2.5-3 mm. long, sparsely 
strigose, more or less 2-lipped, the lips about 3 mm. long and longer than the tube, the 
upper one connate high up; banner yellow or reddish, with a greenish eyespot, the blade 
suborbicular and about 8 mm. broad, the claw about 3 mm. long; wings yellow or red
dish, lunate-oblong, the curved claw 4 mm. long and to 0.8 mm. broad, the blade 6 mm. 
long and near the middle 2.5 mm. broad, 1-2 mm. longer than the keel; keel whitish, the 
claws 3.8 mm. long and blade 4.5 mm. long and 2.8 mm. broad; stamens 10, 9 with fila
ments coalescent and the tenth (upper) one free; anthers all alike; ovules 4 to 6; pod 
straight, when immature 20-25 mm. long, about 4 mm. broad, coriaceous, dry and 
dehiscent. Exceedingly rare, known only from 1 or 2 plants on very dry limestone hills 
between Terlingua and Lajitas, s. Brewster Co. in the Trans-Pecos, June- Sept.; also 1 
locality in Coah. 

25. MEDICAGO L. BUR-CLOVER. MEDICK 

Annual, biennial or perennial herbs, taprooted, 3-10 cm. tall; leaves alternate, pinnately 
trifoliolate; leaflets cunente to obovate or nearly orbicular, the distal margin serrulate; 
stipules partially fused to the base of the petiole; flowers papilionaceous, solitary or in 
very short few-flowered axillary clusters, or in crowded spikelike racemes in the upper 
axils; calyx campanulate, the lobes almost equal; corolla yellow or in one species violet
blue, 2-12 mm. long; banner obovate to oblong; wings oblong; keel obtuse; stamens 10, 
diadelphous, 9 filaments coalescent, the tenth {upper) free from the rest; fruit arching or 
slightly curved to strongly spirally coiled, usually indehiscent, smooth or prickly; seeds 
I to several. 

A genus of about 120 species of temperate regions of the Old World, some of the 
species widely cultivated and introduced in America. 

I. Flowers (6-) 7-12 mm. long, violet-blue (rarely white); plant perennial .....••... 
. . • . . . . • . . • . • . . . . . • • . • • . . . . . . • . . • . . . . . . . • . . • . 1. M. sativa. 

I. Flowers 2-5 mm. long, yellow; plant annual or biennial ( 2)
2( 1). Stipules acuminate, slightly dentate to entire along the margin; leaves, stems,

stipules and calyxes more or less pubescent ( 3) 
2. Stipules deeply divided, very conspicuously lacerate; plant essentially glabrous

except for occasional stem pubescence ( 4) 
3 ( 2). Fruit a prickleless or nearly prickleless black or dark-brown �od at maturity;

flowers 1.5-2 mm. long .. .. .. ........... ....... 2. M. lupulina. 
3. Fruit a prickly coiled pod (bur) at maturity; flowers 2.5-4 mm. long ........... . 

. . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. Af. minima. 
4(2). Fruit a tightly coiled prickleless flattened pod, 10-15 mm. in diameter at ma-

turity; flower pedicels 2-3 mm. long; stipules divided to the midrib ......... . 
. • . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . 4. M. orbicularls. 

4. Fruit a loosely curled barrel-shaped pod, 4-7 mm. in diameter; Hower pedicels 0.5-2
mm. long; stipules deeply divided but arising from a distinct membranous base
(5)
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5 ( 4). Stipules mostly divided deeply beyond the middle ( individual stipule lacera
tions mostly 2-6 mm. long); leaflets mostly longer than wide, without a central 
spot ••......••••...•.•......•... ..........•.. 5. M. polymorpha var.

oulgaris. 
5. Stipules not divided beyond the middle ( individual stipule lacerations mostly 0.5-2

mm. long); leaflets as broad as long or broader, usually with a central purple spot
•.•.....•.......•.••••...... •.....•...•...... 6. !If. arabica. 

I. Medicago saliva L. ALFALFA. Perennial herb 3-10 drn. tall; leaflets 1-3 cm. long,
3-8 mm. broad, obovate to oblong or oblanceolate; stipules ( 5-) 8-15 ( -20) mm. long,
usually fused to the petiole for the basal 2-5 mm.; peduncles 1-3 cm. long in the upper 
axils; racemes crowded, 1-4 cm. long, 1-2 cm. tl1ick, with 10 to 20 ( to 30) flowers; petals 
7-12 mm. long, violet-blue; pod loosely and spirally coiled in 1 or 2 turns, the coils about
4-5 mm. in diameter, prickleless. Widespread as an escape along roadsides and in
abandoned fields ( apparently absent only from Rio Grande Plains and Coastal Bend
region), Apr.-J uly; nat. of Eur., now very widely distributed as a forage crop and a weed.

2. Medicago lupulina L. BLACK MEDICK. Annual; stems and branches usually decum
bent, 1-4 (-6) dm. long, usually pubescent; leaflets broadly obovate or nearly orbicular to 
almo�t elliptical, pubescent, 1-2 cm. long, 3-10 mm. broad; stipu1es lanceolate to ovate
lanceolate, 5-10 mm. long, adnate to the petiole for about 2-3 mm.; peduncles 5-40 mm. 
long, axillary, slender; racemes very compact, 10- to SO-flowered, about 7-10 mm. long; 
petals 1.5-2 mm. long, yellow; pod dark-brown or nearly black at maturity, making one 
partial revolution, vaguely renifonn, prickleless, 2-3 mm. in diameter; seed solitary. 
Scattered and weedy in the e. half of Tex., spring; nat. of Euras., now widely introd. 

3. Medicago minima ( L.) L. SMALL DUR-CLOVER. Annual; stems decumbent to erect,
softly and densely spreading-pubescent, 1-3 ( -5) drn. long; leaflets obovate to cuneate
oblong, mostly 5-10 (-15) mm. long; stipules ovate-lanceolate, entire or short-toothed, 
4-7 mm. long; peduncles 10-25 mm. long, axillary, slender; racemes capitate, with ( 1 to)
3 to 5 ( to 8) flowers; petals 2.5-4 mm. long, yellow; pod almost globose, coiled, with
nearly straight flexible prickles 2-3 mm. long ( each prickle hooked at the very tip), in
cluding the prickles 5-12 mm. in diameter. Frequent in n.-cen. Tex. and e. edge of
Edwards Plateau, rare farther e., spring; nat. of Euras., now widely introd.

4. Medicngo orbicularis ( L.) Barta!. BurroN CLOVER. Annual; stems decumbent to as
cending, 1-5 dm. long, essentially glabrous or with occasional pubescence; leaflets obovate 
to obcordate or rhombic, 8-18 mm. Jong, 5-10 mm. broad; stipules deeply divided nearly 
to the midrib, conspicuously lacerate, mostly less than 1 cm. long; peduncles mostly 
1-2 cm. long, arcuate; pedicels 2-3 mm. long; Bowers 1 to 5 per peduncle; petals about
3 mm. long, yellow; pod prickleless, flattened and tightly coiled into 4 to 6 spirals, the
coils 1-2 cm. in diameter, glabrous, strongly reticulate. Infrequent, scattered in n.-cen.
Tex. and e. part of Plains Country, spring; nat. of Medit. area, now widely introd.

5. Mcdicago polymorpha L. var. vulgaris ( Benth.) Shinners. BUR-CLOVER. Annual;
stems 5-50 dm. long, decumbent to ascending, puberulent or usually essentially glabrate; 
leaflets cuneate-obovate to obcordate, 6-15 mm. long, mostly longer than broad; stipu1es 
6-10 mm. long, at least those of the distal leaves deeply incised, the individual lobes
2-6 mm. long; peduncles 1-3 cm. long; pedicels 0.5-1 mm. long; flowers (1 to) 3 to 5
( to 8) per head; petals 2.5-4 mm. long, yellow; pod with 2 rows of flexible prickles (2-3
mm. long) which are straight except for the hooked tip, spirally coiled 2 to 5 times, the
coils 4-6 mm. in diameter ( excluding prickles). M. hispida Gaertn. Widespread in the e.
half of Tex. rare in w. half, a common lawn weed, spring; nat. to Old World, now widely
introd.

6. Medicago arabfoa ( L.) Huds. SPOTTED nun-CLOVER. Annual; stems 1-6 dm. long,
ascending to decumbent, usually essentially glabrous; leaflets obovate to obcordate, about 
as broad as long or broader, usually with a purplish central spot, 10-25 mm. long; stipules 
ovate-lanceolate, mostly 5-10 mm. long, incised but the lobes less than half the total 
length ( about 0.5-2 mm. long); peduncles mostly 10-25 mm. long; pedicels 0.2-0.5 ( -1) 
mm. long; flowers 1 to 5 per head; petals about 4-5 mm. long, yellow; pod with 2 rows
of flexible recurved prickles about 2-3 mm. long, spirally coiled with 4 to 7 coils, the
coils 5-6 mm. in diameter ( excluding the prickles). Scattered in e. half of Tex., spring;
nat. of Old World, now widely introd.
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26. MELILOTUS MILL. SWEET CLOVER 

Biennial or annual herbs, taprooted, 3.30 dm. tall, the sterns erect and usually nearly 
glabrous; leaves alternate, pinnately trifoliolate; leaflets usually oblanceolate to obovate, 
serrulate on the distal margin, the terminal leaflet petiolulate; stipules partially fused to 
the base of the petiole, obliquely ovate; peduncles axillary, usually several cm. long; 
flowers usually orily a few mm. long, papilionaceous, white or yellow, in lax to crowded 
usually many-flowered spikelike racemes; calyx campanulate, minute, with nearly equal 
subulate to lanceolate acute to acuminate lobes; petals white or yellow, only a few mm. 
long, deciduous after anthesis; stamens 10, diadelphous, 9 of the filaments coalescent, 
the tenth (upper) one free; fruit ovoid to globose, straight or nearly so, usually I-seeded 
and minute, commonly reticulate, indehiscent or essentially so. 

A genus of about 20 species native to the Old World, widely introduced in the New 
World, valuable as forage crops. The genus is only very weakly distinguished from 
Medicago, and probably should be merged with it. 

1. Flowers white; pod reticulate-veined, dark-brown to black at maturity ......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. M. albus. 

1. Flowers yellow; pod appearing cross-ribbed or smooth, gray or light-brown to tan
at maturity (2 

2 (1). Flowers 1-3 mm. long; pod globose; stipules widened below with scarious mar-
gins; annual .................................. 2. M. indicus. 

2. Flowers 3- 5 mm. long; pod ovoid ( longer than broad); stipules not widened below
with scarious margins; biennial ................. 3. M. officinalis. 

1. Melilotus nlbus Lam. WIDTE SWEET CLOVER, HUBAM. Annual or biennial 3-1 5 (-30)
dm. tall; racemes with 30 to 80 flowers; petals white; banner about 3- 5 mm. long, some
what exceeding the wing and keel in length; pod 2-3.5 mm. long, 2-2.5 mm. broad, about 
1.5-2 mm. thick, glabrous, very short-stalked, usually dark-brown to blackish at maturity, 
reticulate-veined. Scattered as a weed over Tex. ( seemingly rare on Edwards Plateau 
and in far e. Tex.), spring; nat. of Euras., now widely introd. 

2. Melilotus indicus ( L.) All. Soua CLOVER, ALFALFILLA. Annual 1- 5 dm. tall; stipules
lanceolate, those of the lower leaves widened below the middle, scarious and partially 
encircling the stem and with a small free basal lobe; racemes with IO to 60 flowers; 
flowers 1-3 mm. long; petals yellow; banner about 3 mm. long; pod flattened, nearly 
orbicular, 1.5-2.5 mm. long, yellowish or reddish at maturity, very short-stalked, not 
reticulate-veined. Scattered over Tex. ( rare in Rio Grande Plains and higher parts of 
Plains Country, infrequent in Trans-Pecos and Edwards Plateau), spring; nat. of Medit. 
area, now widely introd. 

3. Melilotus officinnlis ( L.) Lam. YELLOW SWEET CLOVER, Biennial or rarely annual, 4-
10 (-20) dm. tall; stipules lanceolate, acute, mostly 5-8 mm. long, entire, not widened 
below nor with scarious margins; racemes with 30 to 70 flowers; flowers 3-5 mm. long; 
petals yellow; banner about 5 mm. long; pod ovoid, 2.5-4 mm. long, 2-2.5 mm. broad, 
about 1.5 mm. thick, distinctly short-stalked, glabrous, usually light-brown to tan at ma
turity, the transverse ridges more prominent than the longitudinal ones. Frequent in 
n.-cen. Tex. and scattered elsewhere, spring; nat. of Euras., now widely introd. 

27. TRIFOLIU:M L. CLOVER 

Annual, biennial or perennial herbs; stems usually weak and with some of them at 
least partially decumbent; leaves alternate, trifoliolate ( either palmately so or the termi
nal leaflet longer-stalked in 2 species), typically obovate to nearly orbicular, serrulate on 
the distal margin, rarely more than 3 cm. long; petioles well-developed; stipules con
spicuous, persistent and usually at least partially adnate to the base of the petiole; in
florescence axillary and/or terminal, sessile or peduncled capitate or spikelike racemes or 
umbel-like aggregations ( flowers rarely solitary, as in T. amphiantlium); flowers sessile 
or pedicellate; calyx persistent, the tube campanulate or cylindrical and with 5 to 10 
( to 20) nerves, the lobes linear to deltoid and equal or unequal; corolla papilionaceous, 
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never blue nor purple ( except in T. carolinianum); petals united below w!th the .6la
ment tube in some species; stamens 10, diadelphous, 9 .6laments coalescent into a tube, 
the tenth (uppermost) one free; pod often enclosed within the calyx tube and typi_cally
enveloped by the persisting petals, obovoid to oblong-linear, usually membranous, mde
hiscent or opening by a suture, or more rarely circumscissile; seeds 1 to 4. 

A large genus of 300 species of temperate regions of the world. 
1. Leaves pinnately trifoliolate ( the terminal leaflet with a longer stalk than the lateral

ones ) ; flowers yellow ( 2) 
1. Leaves palmately trifoliola te ( all the leaflets sessile or nearly so); flowers not yellow

(3) 

2 ( 1 ) . Banner 2-4 mm. wide; flowers 20 to 40 in each· head ..................... • 
. . • . . • • • • • . . . . . . . . • • . . . . . . • . . . . • . . . . . . . . . . • . . 1. T. campestre. 

2. Banner 1-2 mm. wide; flowers 5 to 1 8  in each head .... 2. T. dubium. 

3(1). Leaflets more than 3 times as long as wide ....... 3. T. Willdenovii. 
3. Leaflets rarely more than twice as long as wide, usually one to one and one half

times as long as wide ( 4) 
4( 3). Flower heads sessile or nearly so at the ends of main branches ( peduncles less 

than 5 mm. long) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. T. pratense. 
4. Flower heads on peduncles 10 mm. long or more ( 5)
5 ( 4). Flower heads at least twice as long as wide ( 3 cm. long or more), spikelike

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. T. incamatum. 
5. Flower heads globose ( umbellate or capitate), about as long as wide ( 6)

6(5). Flowers sessile in the heads or nearly so (pedicels 1 mm. long or less); cultivated
or rare introduced species ...................... 6. T. resupinatum. 

6. Flowers distinctly pedicelled (mature pedicels 1- 8 mm. long); native or common
introduced species ( 7) 

7 ( 6). Mature flowering heads 25-40 mm. across; stems erect or ascending, not creeping 
............................................. 7. T. reflexum. 

7. Mature flowering heads 25 (rarely 30) mm. across or less, if somewhat more then
the stems prostrate and creeping ( 8) 

8 ( 7). Flower heads short-racemose; pedicels arising along a distance of 2-5 mm. at 
the end of the peduncle; calyx lobes shorter than the tube; stems creeping; 
Bowers white ................................. 8. T. repens. 

8. Flower heads umbellate; pedicels all arising at the end of the peduncle; calyx lobes
( at least some of them) as long as the tube; stems erect or ascending, if creeping 
then fruits developing below the ground; Bowers deep-rose-red to yellowish-white 
(9) 

9 ( 8). Peduncles arising from creeping stolons; stems rooting at the nodes; petals ( at 
maturity) 2 to 4 times as long as the calyx . . . . . . . . 9. T. amphiantlmm. 

9. Peduncles arising from erect or ascending stems; stems not rooting at the nodes;
petals one to two times as long as the calyx ( 10) 

10(9). Calyx lobes (some of them) about as long as wide .. 10. T. bejariense. 
10. Calyx lobes (all of them) 2 to 3 times as long as wide .. 11. T. carolinianum.

1. Trifolium campestre Sturm. Low HOP CLOVER. Annual or biennial; stems decumbent
or commonly ascending, usually densely appressed-short-pubescent at least on the younger 
parts, the older ones often glabrate; leaves pinnately trifoliolate; terminal leaflet with a 
longer stalk ( 1-3 mm.) than the lateral ones; leaflets mostly ( 6-) 8-12 ( -15) mm. long 
and usually about twice as long as broad but very variable, oblong-obovate to cuneate
obovate or obovate-lanceolate; peduncles mostly 1-3 cm. long; pedicels 0.2-0.8 mm. 
long; flowers 2.5-5.5 mm. long, 20 to 40 per head; heads globose to ovoid or very short
cylindrical, 5-15 mm. long, 8-12 mm. thick; calyx glabrous, the 5-nerved tube campanu
late and 0.5-0.8 mm. long, the lobes very unequal; corolla yellow, turning brownish 
when dry; banner 2-4 mm. broad, conspicuously longer than the wing or keel; pod ob
long, about 3 m�. long including the �tipe .. Sandy soils along roads, wooded areas of e.
and s.e. Tex., sprmg; nat. of Eur., now widely mtrod. 
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2. Trifolium dubium Sibth. SHAMROCK, SMALL HOP cLovm. Annual; stems erect or de
cumbent, to 35 cm. long, appressed-pubescent; leaves pinnately trifoliolate; petiole 3-8 
(-10) mm. long; stipules 4-8 mm. long; terminal leaflet with a longer stalk ( 1-3 mm. 
long) than the lateral ones; leaflets largely glabrous, cuneate-obovate, 6-12 mm. Jong, 
about half as broad as long to as broad as long; heads hemispherical to spherical, 5-8 
mm. thick; peduncles 5-25 mm. long; flowers 5 to 18 per head, 2.5-3 mm. long; pedicels
0.2 mm. long; calyx 5-nerved, the tube about 1 mm. long, the lobes very unequal; corolla
yellow; petals grooved and ribbed lengthwise, inconspicuously so at first, markedly so in
age; banner 1-2 mm. broad, longer than the wing and keel, only inconspicuously veined;
legume oblong, about 2.5-3 mm. long including the stipe which is about 1 mm. long.
Nat. of n. Eur., introd. and found in grassy places.

3. Trifolium Willdenovii Spreng. MOUNTAIN CLOVER. Short-lived perennial or biennial,
1-2 ( -8) din. tall, the stems shortly decumbent basally; leaves pahnately trifoliolate;
petioles several cm. long; stipules connate to petiole practically their entire length; leaf
lets all sessile or nearly so, 1-3 cm. long, 3 to 7 times as long as broad, serrulate nearly 
the entire length, mostly oblanceolate; peduncles 3-11 cm. long; heads nearly globose, 
15-25 n1;11. thick, immediately subtended by about half a dozen deeply lobed bracts about
as long as the flowers; flowers about 20 to 40 per head, 8-15 mm. long; corolla partly
white but mostly purplish. T. fistulosum Vaughan, T. Ortegae Greene. Rare in creek-beds,
Davis Mts. at about 4,000-6,000 ft. elev., summer; Rocky Mts. and s. in the mts. to
Mexico City.

This is sometimes united with the allegedly pan-boreal species T. Wormsk;oldii Lehm.; 
perhaps our plants should go under the latter name. 

4. Trifolium pratense L. RED CLOVER. Perennial or sometimes biennial; stems usually
decumbent at least basally, 2-7 dm. long, commonly with spreading pubescence; leaves 
pahnately trifoliolate; petioles 10-25 mm. long; stipules adnate nearly the total length to 
the petiole; leaflets all sessile or nearly so, less than 3 times ( usually twice) as long as 
broad, ovate to elliptic or cuneate-obovate, 1-3 (-5) cm. long, nearly entire; peduncle 
very short or absent; heads subglobose to ovoid, 1-3 cm. long, ( 1-) 2 ( -3) cm. thick; 
flowers 30 to 90 per head, 12-18 mm. long; calyx tube campanulate, basally narrowed, 10-
nerved, 3-4 cm. long; calyx lobes subulate; corolla reddish to reddish-purple ( rarely 
white); banner longer than wing or keel; pod about 3 mm. long and 2 mm. thick. 
Scattered escape in e. half of Tex., May-July; nat. of Eur., now widely introd. and cult. 

5. Trifolium incamaturn L. CRIMSON cr.ovEn. Winter annual or annual; stems ascending,
2-4 (-8) dm. tall; leaves palmately trifoliolate; petioles of the lowest leaves much
elongated, 5-20 cm. long; stipules mostly 1-2 cm. long and adnate to the petiole base
more than half the length; leaflets all sessile or nearly so, less than 3 ( usually 1 to 2)
times as long as broad, broadly obovate and somewhat cuneate to nearly orbicular, mostly
1-3 (-4) cm. long; peduncle 4-12 cm. long, terminal; heads spikelike, at least twice as
long as thick, ( 2-) 3-7 cm. long; flowers nearly sessile and very nwnerous, 8-12 mm.
long; calyx tube cylindrical to campanulate, 3.5-5 mm. long, 10-nerved, the lobes subu
late; banner much longer than wing or keel, scarlet or red ( rarely white); legume sessile,
ovoid. Scattered as a roadside escape, e, half of Tex., spring; nat. of s. Eur., now widely
introd.

6. Trifolium resupinahun L. PERSIAN CLOVER. Annual or winter annual; stems largely
glabrous, to 45 cm. long, decumbent to ascendent; leaves palmately trifoliolate; petioles 
3-80 mm. long; stipules long-adnate to petiole base; leaflets all sessile or nearly so, less
than 3 (usually 1 to 2) times as long as broad, mostly 1-2 cm. long and 7-10 mm. broad, 
mostly obovate to oblanceolate; peduncle 2-6 cm. long; heads about as long as thick, 
hemispherical, burlike in age, 5-10 mm. thick, with about 6 to 18 flowers; pedicels 1 mm. 
long or less; flowers 4-6 mm. long; calyx pilose, inflated at one side, strongly bilabiate, 
the tube 1.5-2 mm. long; corolla lavender-pink, basally twisted so the banner appears to 
be the lowest petal; banner conspicuously longer than the wing or keel; pod oblong to 
ovoid, 1- or 2-seeded, completely enclosed by the bladdery calyx. Rare roadside escapee 
in e. Tex., spring; nat. of Old World, now widely introd. 

7. Trifolium reftexum L. BUFFALO CLOVER. Annual; stems pilose to nearly glabrous,
spreading or erect, to 3 dm. long; leaves palmately trifoliolate; petioles 5-150 mm. long; 
stipules adnate to the petiole for about a fourth their length; leaflets all sessile or nearly 
so, 2 to 3 times as long as broad, mostly 10-35 mm, long, ovate or elliptic to oblong or 
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cuneate-obovate; peduncle 1 cm. long or longer, half to twice as long as the thickness 
of the head; heads about as long as thick, the mature ones 25-40 mm. thick, umbel-like; 
pedicels 2-5 mm. long at anthesis, later elongating to 10 mm. long in fruit; flowers 8-10 
(-12) mm. long; calyx tube campanulate to cupHke, 1.5-2 mm. long, 10-nerved; corolla 
deep-red, or at least the banner red ( keel and wing petals sometimes whitish); banner 
exceeding wing and keel; pod oblong, 4-6 mm. long including the stipe which is about 
1.5 mm. long; seeds often 4. Sandy forested areas, n.e. Tex., s.w. to Robertson Co., May
July; most of e. U.S. 

8. Trifolium repens L. WHITE CLOVER. Perennial, mat-forming; stems creeping, glabrous
or nearly so, rooting at the nodes; leaves palmately trifoliolate; petioles 5-20 cm. long; 
stipules mostly 8-15 mm. long; leaflets all sessile or nearly so, less than 3 times as long 
as broad, broadly e1liptic-obovate to cuneate-obcordate, mostly 1-2 ( -3) cm. long; pe
duncle 10-25 cm. long; heads about as long as thick, mature ones less than 25 ( rarely 
30) mm. thick, somewhat racemose, the axis of the raceme 2-5 mm. long; pedicels at
anthesis about 1.5 mm. long, afterwards elongating to as much as 3-5 mm. long; calyx 
lobes shorter than calyx tube, the cylindrical tube IO-nerved and 2-3 mm. long; corolla
white (some petals sometimes pinkish), (6-) 8-10 (-12) mm. long, the banner con
spicuously longer than the wings; pod oblong-linear, 4-5 mm. long, 3- or 4-seeded.
Scattered escape in e. half of Tex., spring and fall; nat. of Eur., now widely introd.

A species somewhat resembling white clover but not having the creeping stems is 
alsike dover, T. hybridum L., widely cultivated and present as a lawn weed in adjacent 
states; it will probably eventually be found in Texas. 

9. Trifolium amphianthum T. & G. PEANUT CLOVER. Perennial; stems glabrous or nearly
so, creeping, stoloniferous, rooting at the nodes; leaves palmately trifoliolate; leaflets all 
sessile or nearly so, less than 3 times as long as broad; flowers of 2 sorts; cleistogamous
flowers solitary, short-peduncled, home just above the ground, after anthesis thrusting 
down into the sand and producing underground fruit; cliasmogamous flowers with pe
duncle 1 cm. long or longer, arising from the creeping stolon; heads about as long as 
thick, mature ones less than 25 ( rarely 30) mm. thick, umbellate; pedicels ( 1-8 mm. 
long) all arising at the end of the peduncle; corolla deep-red, 2 to 4 times as long as the 
calyx; some fruit borne underground. Frequent in wooded sandy areas, e., s.e. and n.-cen. 
Tex., s. to Caldwell, DeWitt and Victoria cos., spring; also La. 

IO. Trifolium bejariense Morie. Annual or winter annual; sterns glabrous or nearly so, 
ascending or decumbent, 1-2 chn. long; leaves palmately trifoliolate; leaflets all sessile or 
nearly so, less than 3 times as long as broad, mostly 5-10 mm. long; peduncle 1 cm. long 
or longer, 2 to 6 times as long as the head is thick, several times longer than the sub
tending leaves; heads about as long as thick ( 15-20 mm. thick), mature ones less than 25 
( rarely 30) mm. thick, umbel-like; pedicels 1-8 mm. long, aJI arising at the end of the 
peduncle; flowers numerous; calyx reticulate-veined, 2-lipped, the tube campanulate, 
the lobes ( at least some of them) about as long as broad and very unequal; corolla 
slightly longer than the calyx, white or yellowish-white, turning brown on drying; banner 
and wings toothed, the banner much longer. Sandy or sandy clay soils of prairies and 
open woods, e. and n.-cen. Tex., s. to Wilson, DeWitt and Victoria cos., spring; 
endemic. 

ll. Trifolium carolinianum Michx. Annual (-fide some authors} or perennial (fide
others); stems glabrous or sparsely pubescent, erect or decumbent, to 3 dm. Jong; leave!> 
palmately trifoliolate; petioles commonly 1-5 cm. long; stipules adnate to petioles about 
a third to half their length; leaflets all sessile or nearly so, only about 1 to 1.5 times as 
long as broad, obovate to obcordate, basally cuneate, 4-10 (-15) mm. long, 3-10 mm. 
broad; peduncle 3-10 ( -12) cm. long or longer, 2 to 6 times as long as the head is thick; 
heads about as long as thick, mature ones 15-25 ( -30) mm. thick, umbel-like; pedicels all 
arising at the end of the peduncle, 1-3 mm. Jong at anthesis but elongating to 3-4 mm. 
in  fruit; flowers 4-6 ( -7) mm. long; calyx villosulous, the campanulate tube about 1 mm. 
long and IO-nerved, the lobes ( all of them) 2 to 3 times as long as broad; corolla 1 to 2 
times as long as the calyx; petals longitudinall}' lined or ribbed, yellowish-white chang
ing to brown ( purplish according to some authors); pod oblong, 2.5-3.5 mm. long, 2-
to 4-seeded. E. and s.e. Tex., s.w. to Travis, Caldwell and Wharton cos., spring; s.e. 
U.S. n.w. to Kan. and Okla., n. to Mo. and Va. 
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DEER VETCH. TREFOIL 

Annual or perennial erect herbs, usually 1-5 chn. tall; leaves alternate, once-pinnately 
3- to 5-foliolate or by reduction palmately trifoliolate; petioles short, often shorter than
the rachis or not much longer; stipules in one species well-developed and in the others
nearly obsolescent and glandlike; leaflets small, rarely more than 1 cm. long, linear to
nearly orbicular, usually with appressed pubescence, usually entire; stipules absent;
peduncles usually several cm. long, emerging from the upper axils and longer than the 
leaves; flowers about 1 cm. long, solitary or paired or in umbel-like groups at the end 
of the peduncle; calyx cylindric to campanulate with more or less equal lobes at the end 
of the tube; corolla papilionaceous, the petals usually basically yellowish or whitish but 
with red, rose or purple areas; banner external to the rest in bud, ovate to obovate; wings 
obovate or oblong and adhering to the incurved keel of usually fused petals; stamens 10, 
diadelphous, 9 with filaments coalescent and the tenth (uppermost) free, the filaments 
( all or part of them) expanded just below the anthers; ovary sessile; legume linear, 
usually 1-3 (-4) cm. long, nearly straight, dark-brown, thin-walled, promptly dehiscent, 
acute; seeds numerous. 

A genus with about 120 species in temperate areas of the Old World and New World. 
I. Stipules well-developed, leafletlike; each peduncle with 4 to 10 flowers and later with

several legumes ............................... 3. L. corniculatus. 
1. Stipules glandlike or obsolete; each peduncle with 1 or 2 ( rarely 3) flowers and

later usually only 1 pod ( 2) 
2( 1). Perennial of Trans-Pecos Texas; leaflets usually 5; style pubescent just below 

the stigma ................................... 2. L. oroboides. 
2. Annual east of Trans-Pecos Texas; leaflets 3; style glabrous ................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . • • • • . . . 1. L. Purshianus. 

1. Lotus Purshianus ( Benth.) Clem. & Clem. DEER VETCH. Annual, bushy-branched;
leaflets 3, lance-elliptic, mostly 1-2 cm. long; stipules glandlike; bract at the top of the 
peduncle usually leafletlike; petals whitish with pink veins or pinkish with darker veins, 
rarely yellowish with pink-tinge. L. americanus (Nutt.) Bisch., not Veil. Abundant in 
n.-cen. Tex., infrequent in Llano region and e. and s.e. Tex., usually on sandy soils, 
Apr.-Jan.; most of U.S. w. of Miss. River; also n.w. Mex. 

2. Lotus oroboides ( H.B.K.) Kearn. & Peeb. Perennial from woody taproots; stems very
numerous from the base, usually 1-2 chn. long; leaflets usually 5, oblanceolate to linear 
( those of the lowest earliest leaves broader), ( 3-) 5-12 mm. long; stipules glandlike; 
bract at the top of the peduncle usually linear; petals yellow or the banner more or less 
red dorsally. L. rigidus of Tex. ref. Abundant in parts of the Trans-Pecos, especially in 
soil derived from basaltic rock, above 4,000 ft. elev., Mar.- Sept.; s.w. U.S. and n.w. Mex. 

The closely allied L. Wrightii (Gray) Greene, native to the mountains in adjacent New 
Mexico and Mexico, has been reported, without verification, from west Texas. It may be 
superficially distinguished by its much-abbreviated or obsolete leaf rachis that usually 
results in a pedate appearance to the leaf. 

3. Lotus corniculatus L. BIRD's FOOT TREFOIL. Perennial from woody taproots; stems
very numerous from the base, usually 2-5 dm. tall; leaflets usually 3 ( but sometimes 
appearing to be 5 because the stipules are leafletlike), obovate to rhombic-obovate or 
rarely nearly oblanceolate, about 1 cm. long; petals golden-yellow, varying in part to 
orange or brick-red. A cult. species, rarely escaping, summer; nat. of Old World, now 
widely introd. as forage and hay crops. 

29. INDIGOFERA L. INDIGO 

Perennial herbs, usually gray-pubescent all over, the pubescence appressed with the hairs 
often medifixed ( with 2 ends free); leaves alternate, once-imparipinnately-compound; 
petioles short; stipules herbaceous, subulate to setaceous; leaflets 5 to 15, usually oblance
olate to obovate or elliptic, rarely linear, either or not opposite on the rachis; Bowers in 
axillary sometimes spikelike racemes; calyx teeth 5; corolla papilionaceous, brick-red (less 
often pinkish or purplish); banner orbicular or obovate, short-clawed; wings oblanceolate 
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or oblong or linear, short-clawed, slightly adherent to the keel, the blade forming a basal 
auricle; keel petals united distally, the claws separate, the blades spurred or pouched; 
stamens 10, diadelphous, 9 with coalescent filaments, the tenth (uppermost) free, the 
anther connective glanduliferous; pod not much if at all compressed, promptly dehiscent, 
several-seeded, straight or falcate, linear or curvilinear; seeds usually separated in the pod 
by partitions, not stipitate. 

A genus of about 400 species of warm regions. 
1. Stems procumbent or prostrate to somewhat ascending; leaflets 5 to 9, never more,

arranged alternately along the rachis; well-developed racemes much-surpassing the 
subtending leaf . .... ............. ..... ... ... .. 1. I. miniata.

I. Stems stiffiy erect; leaflets 7 to 15, opposite or nearly so along the rachis; racemes as
long as or but slightly exceeding the subtending leaf ( 2) 

2( 1). Mature pods with a small swollen reddish glabrous knob at the base; leaves 
densely strigose on both surfaces . ............... 2. I. Lindheimeriana.

2. Mature pod acute at base, without a swollen reddish knob; leaves sparsely strigose,
the upper surface less densely so to glabrous ....... 3. I. suffruticosa.

1. Indigofera miniata Ort. SCARLET PEA. Stems several from the somewhat woody tap
root, procumbent or decumbent; leaflets 5 to 9, alternate on the rachis; well-developed 
racemes much-surpassing the subtending leaf; calyx teeth subulate, twice as long as the 
calyx tube; pod 1-3 cm. long, 2-3 mm. thick. A very abundant legume of open areas of 
the e. two thirds of Tex., represented with us by 3 varieties as follows: 

Var. miniata. Stem hairs appressed; petals 5-8 mm. Jong; stipules 3-5 mm. long. 
I. argentata Rydb. Rio Grande Plains, rare n. to Lavaca and Wilson cos., intergrading
with the next, Apr.-Sept.; Tex., Cuba, Fla. and Mex.

Var. leptosepala (Nutt.) B. L. Turner. Nearly all stem hairs appressed; petals 8-20 mm. 
long. E. two thirds of Tex. except extreme s. part and Llano region, rare w. to e. part of 
Panhandle and to Terrell Co. 

Var. texana (Buckl.) B. L. Turner. With predominately curled or nonappressed hairs 
on the stems and long stipules ( 5-8 mm. long). Abundant in sandy soils derived from 
granite, gneiss and sandstone in the Llano region (Llano, Gillespie, Mason and San Saba 
cos.) 

2. Indigofera Lindheimeriana Scheele. Erect stems 5-10 dm. tall; leaflets 7 to 15,
opposite or nearly so on the rachis, densely strigose on both surfaces; racemes in flower 
somewhat shorter than the leaves but in fruit slightly longer; calyx less than half as long 
as the corolla, the teeth lanceolate or deltoid and not or only slightly exceeding the calyx 
tube; pod 20-25 mm. long, basally with a small swollen reddish glabrous knob. Local in 
alluvial soil of creeks in limestone hill areas, s. margin of Edwards Plateau from Crockett 
and Terrell cos. to Comal Co., May-Aug.; also N. L. and Coah. 

3. Indigofera suffruticosa Mill. IND1Go, Erect stems 5-20 dm. tall; leaflets 9 to 15,
opposite or nearly so on the rachis, sparsely strigose; racemes shorter than the leaves; 
calyx less than half as long as the corolla, the teeth lanceolate or deltoid and not or only 
slightly exceeding the calyx tube; pods ( when mature) 15-20 mm. long, acute basally. 
Local, Coastal Plains, Hardin Co. to Cameron Co. and inland to Brazos, Gonzales and 
Wilson cos., July-Nov.; nat. to trop. Am., now widely introd. 

This species and I. tinctoria L. are the sources of tl1e substances which are the chemi
cal precursors of the blue dye indigo, formerly important in commerce. 

30. PSORALEA L.88 

Caulescent or acaulescent perennial herbs, the herbage and calyx glandular-punctate 
( rarely not); leaves alternate, palmately or once impari- or pinnately compound; petioles 
well-developed, stipules well-developed, usually persistent and entire; leaflets variously 
shaped, usually widest in the distal half, marginally entire; stipels present; Bowers in dense 
to loose axillary or terminal spikelike racemes, usually with 2 or 3 flowers associated with 
each bract; calyx with a tube (basally often gibbous and becoming inflated in fruit) and 

"Partly adapted from L. H. Shinners in Field & Lab. 19: 14-25. 1951 and partly from 
David J. Ockendon in Southw. Nat. 1:81-124. 1965.
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5 lobes, the 4 upper lobes equal, the lower usually longer and broader than the upper; 
corolla papilionaceous, whitish, bluish, purplish, lavender or reddish-brown ( never yel
low), often fading and becoming discolored in age; banner tapering into a short claw, the 
blade obovate; wings short-clawed, the blades oblong or oblanceolate with a distinct 
basal lobe; keel petals rounded and apically united, each attached to the base of the 
adjacent wing petal; stamens 10, diadelphous, 9 of the filaments coalescent into a tube, 
the tenth (uppermost) free ( occasionally absent); pod with globose to ovoid body 
slightly if at all compressed and a Bat narrow tapering beak, thin, papery, pubescent or 
glandular, indehiscent or rupturing irregularly or tardily circumscissile; seeds ovoid to 
ellipsoid with tapering margins, usually rather thin and smooth but occasionally thicker 
and with reticulate margins. 

About 130 species, mainly in the tropics and subtropics throughout the world. The 
northern plains species, P. esculenta Pursh, with edible tuberous roots, has been reported 
( but not seen by us) from Texas. 

1. Leaves pinnately 3-foliolate (2)
1. Leaves palmately 3- to 7-foliolate or the uppermost only 1- or 2-foliolate ( the middle

leaflets rarely stalked in aberrant forms of P. scaposa) ( 5) 
2(1 ). Leaflets lanceolate to oblong-lanceolate, 3 to 7 times as long as wide; flowers in 

elongate spikelike racemes ( 3) 
2. Leaflets rhombic-lanceolate to ovate or orbicular, about one to two ( or three) times

as long as wide; flowers few, in heads or very short spikes ( 4) 
3(2). Corolla de�p-purple, 7-10 mm. long; calyx 3.2-4 mm. long ................. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. P. siniplex. 
3. Corolla lilac or lavender, 4-7 mm. long; calyx 2-3 mm. long ............•....... 

. . . . . . . . . . . . . . • . . . . • . . . . . . . . • . . . . . . . . . . . . . . . . 2. P. psoralioides var. 
eglandulosa. 

4 ( 2). Plant with elongate prostrate leafy sterns; leaves membranous, upper and lower 
not markedly different, variously pubescent to nearly glabrous, without white 
veins ......••... , ............................ 15. P. rhombifolia. 

4. Plant scapose ( stem not evident); leaves leathery, the lower surface densely appressed
pubescent, the upper glabrous or nearly so except for the prominent white veins 
.....•..•............•.•..•.•............•..• 13. P. Rydbergii. 

5( 1). Inflorescence a slender loose raceme or slender interrupted spike less than 15 mm. 
thick; bracts of inflorescence 4 mm. or less long; calyx 2-7 mm. long ( enlarging 
in fruit) ( 6) 

5. Inflorescence a dense spikelike raceme 20-40 mm. thick; bracts of inflorescence 4-15
mm. or more long; calyx 8-17 mm. or more long ( 9)

6 ( 5). Branches and under surface of leaflets glabrous and prominently resin-dotted; 
calyx lobes 1 mm. long or less . . . . . . . . . . . . . . . . . . . 3. P. lanceolata. 

6. Branches and under surface of leaflets minutely or conspicuously pubescent, not
prominently resin-dotted; calyx lobes ( 1-) 1.5-6 mm. long ( 7) 

7 ( 6). Pedicels of many or all the flowers longer than the calyxes; calyxes 2-4 mm. long 
( slightly enlarged in fruit) ( 8) 

7. Pedicels absent or shorter than the calyxes; calyxes 5-7 mm. long ( conspicuously en-
larged in fruit) .............................. 6. P. digitata. 

8 ( 7). Leaflets linear to lanceolate, 7 to 16 times as long as wide ..............•... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . 4. P. linearifolia. 

8. Leaflets oblanceolate to obovate, 2 to 6 times as long as wide ....•...........•. 
. . . . . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. P. tenui-/lora. 

9 ( 5). Plant with a well-developed main stem at least 1 dm. long ( 10) 
9. Plant acaulescent or with a short mainstem less than 1 drn. long or with several lateral

stems to 3 dm. long ( 13) 
10 ( 9). Flowers in terminal groups of 3 to 7; bracts conspicuous, broadly ovate, enclosing 

the calyx ..................................•.• 7. P. Reverchonii. 
10. Flowers in dense many-flowered racemes; bracts rather inconspicuous and not en

closing the calyx ( 11) 
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11 ( 10). Leafiets narrow, linear, the longest at least 5 cm. long ........•........... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. P. cyphocalyx.

11. Leafiets broader, elliptic or obovate, seldom reaching 4 cm. long ( 12)
12 ( 11). Stems 3-6 elm. long, procumbent to ascending, with many well-developed erect

branches; stipules of middle and upper leaves linear-lanceolate ...... ..•...... 
. . . . . . . . • • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . 9. P. cuspidata.

12. Stem less than 3 dm. tall, erect, unbranched or with 1 or 2 short lateral branches;
stipules of middle and upper leaves ovate ......... 10. P. latestipulata.

13(9). Leafiets narrow, 3 or 4 times as long as broad .. .. 14. P. hypogaea.
13. Leaflets broader, up to twice as long as broad ( 14)
14 ( 13). Leaflets elliptic or rhomboid, eglandular; hairs spreading, at least 2 mm. long;

beak of fruit very narrow, less than 1 mm. broad ... 11. P. subulata.
14. Leafiets obovate, glandular; hairs appressed or if spreading then less than 2 mm.

long; beak of fruit usually more than 2 mm. broad .. 12. P. trinervata.
1. Psoralea simplex T. &G. Perennial with fusiform tuberous roots; stems erect, simple,

3-9 dm. tall, more or less strigose throughout; stipules subulate, about I cm. long; leaves
pinnately trifoliolate, the lower petioled, the upper subsessile; petioles 5 cm. long or
shorter; leaflets 2-7 cm. long, 5-15 mm. broad, linear-lanceolate, acute or mucronate,
gland-dotted above, strigose beneath; peduncles 4-10 cm. long; racemes 2-5 cm. long,
aense, spikelike; calyx sparingly strigose, purple, the tube 3.2-4 mm. long; calyx lobes
lanceolate, acute, a little longer than the tube, the lowest one a little longer than the
rest; corolla deep-purple, 7-10 mm. long; pod obliquely orbicular, flat, tranversely
wrin.\:led, with a short incurved beak; seed brown, 2.5 mm. long. Orbexilum simplex
(T.&G.) Rydb. Infrequent in sandy soils, e. and s.e. Tex., spring; s.e. U.S.

2. Psoralea psoraUoides (Walt.) Cory var. eglandulosa (Ell.) F. L. Freeman. SAMP
soN's SNAKEROOT. Perennial with fusiform tuberous roots; stems several from the base, 3-8 
dm. tall, glabrous or sparingly strigose; stipules 4-5 mm. long, subulate; petioles 1-6 cm. 
long or tl1e upper ones much shorter; leaves pinnately trifoliolate; leaflets 4-7 cm. long, 
1-2 cm. broad, lanceolate ( or those of the lower leaves elliptic), 4 to 7 times as long as 
broad, sparingly dotted with minute glands; peduncles 8-15 cm. long; racemes 4-10 cm. 
long, dense, spikelike; calyx strigose, 2-3 mm. long ( 3-6 mm. including the lobes) its 
lanceolate lobes slightly longer than the tube with tlle lowest one slightly longer than the 
rest; corolla lilac or lavender, 4-7 mm. long; pod obliquely orbicular, flat 4 mm. long, 
transversely wrinkled, wiili a short incurved beak; seed dark-brown, 3 mm. long. Orbexilum
pedunculatum (Mill.) Rydb. Sandy wooded areas, e. and s.e. Tex., frequent, spring; s.e. 
U.S. n. to Va. and Ill. (The var. psoralioides from Va. to Fla., not in Tex.). 

3. Psoralea lanceolata Pursh. Perennial with creeping branched rootstocks, stem 15-40
cm. tall, glandular-punctate throughout, sparingly strigose; leaves palmately 3-foliolate;
stipules linear-lanceolate to subulate, 3-10 mm. long; petioles 1-2 cm. long; leaflets 1-4 cm. 
long, narrowly linear to oblanceolate, beneatll nearly glabrous and prominently gland
dotted; peduncles 2-5 cm. long; racemes slender, loose, 10-25 mm. long and less tllan
15 mm. thick; bracts minute; calyx campanulate, sparingly strigose, the tube 2 mm.
long, the nearly equal lobes obtuse and gland-dotted; corolla white or slightly purple
tinged, 5-6 mm. long; banner almost orbicular; blades of the wings obliquely oblong
oblanceolate; keel petals scarcely lobed at the base and usually purple-tipped; pod 
globose, 5 mm. long, conspicuously glandular-warty, sparingly strigose or glabrate, the
short beak erect. P. micrantha Gray, Psoralidium lanceolatum ( Pursh) Rydb. Sandy soils,
higher parts of tl1e Plains Country, June; Great Plains s. to Tex. and s.w. to Ariz.

4. Psoralea linearifolia T. & G. Perennial with creeping rootstock; stem 3-8 elm. tall,
sparingly gland-dotted, sparingly strigose or glabrate, striate, with long slender branches; 
leaves palmately trifoliolate ( those of the branches often 1-foliolate); stipules lanceolate 
or subulate, 3-7 mm. long; petioles 1-5 mm. long; leaflets linear to lanceolate, 7 to 16 
times as long as broad, 2-6 cm. long, 1-3 mm. broad, with numerous small glands, 
glabrous above, sparingly strigose beneath, acute at both ends; peduncles 4-8 cm. long; 
racemes loose, few-flowered, 3-6 cm. long, less than 15 mm. thick; flowers 1 to 4 at each 
node; bracts lanceolate, acuminate, less than 4 mm. long; pedicels 4-8 mm. long, often 
longer than the calyxes; calyx tube 3-4 mm. long, conspicuously punctate, sparingly 
strigose, only slightly enlarging after anthesis; calyx lobes lanceolate, acute, as long as the 
tube; corolla blue, 7-8 mm. long; banner rounded-obovate; pod about 8 mm. long, ovoid, 
flattened, gradually tapering into a straight beak; seed dark-brown, broadly obliquely 
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renifonn. Psoralidium linearifolium ( T. & G.) Rydb. Rocky calcareous soils, frequent in 
n.-cen. Tex., rare in Plains Country, May-June; Neb. and Wyo., s. to Tex. 

5. Psoralea tenuiflora Pursh. SCURFY PEA. Perennial with long rootstocks; stem 2-6 dm.
tall, more or less strigose, glandular-dotted, much-branched; leaves digitately trifoliolate 
or the lower rarely 5-foliolate; stipules lanceolate, 2-3 mm. long; petioles 3-12 mm. long; 
leaflets 1-5 cm. long, 5-12 mm. broad, 2 to 6 times as long as broad, oblong-oblanceolate 
to linear, rarely even obovate, obtuse, mucronate, gland-dotted on both sides, glabrate 
above, strigose beneath; peduncles 2-3 cm. long; racemes 15-40 mm. long; bracts 
minute, ovate or lanceolate, acuminate; flowers solitary or two at each node; pedicels 
often longer than the calyxes; calyx tube 2-2.5 mm. long, spalingly strigose, densely 
gland-dotted; calyx lobes nearly equal, lanceolate, acute, nearly equaling the calyx tube; 
corolla blue, about 5-7 mm. long; banner rounded-obovate, nearly orbicular; pod ovoid, 
7-8 mm. long, glabrous, densely gland-dotted, with a short straight beak; seed brown,
reniform, shiny. Psoralea Bigelovii ( Rydb.) Tidestr., P. -/loribunda T.&G., P. obtusiloba
T.&G., Psoralidium tenuiflorum (Pursh) Rydb. Frequent in n.-cen. Tex. and local in
Trans-Pecos and parts of the Plains Country, scattered in Edwards Plateau and e. and
s.e. Tex., May-July; cen. U.S. from Ill. to Mont. and s. to Tex. and Ariz.

6. Psoralea digitata T.&G. Perennial with rootstocks; stems erect, simple below, with
ascending-spreading branches, 3-8 dm. tall, appressed-canescent throughout; leaves mostly 
palmately 5-foliolate or some of those on the branches 3-foliolate; stipules lanceolate, 
5-10 mm. long; petioles 2-5 cm. long; leaflets linear or linear-oblanceolate, 2-5 cm. long,
3-5 mm. broad, glabrous above except the midvein, densely silky beneath; peduncles 10-
15 mm. long; racemes spikelike, interrupted, 3-6 cm. long; bracts broadly obovate, 5 mm.
long, nearly as broad, sparingly gland-dotted, abruptly short-acuminate; flowers 2 to 4
at each node, subsessile; calyx 5-7 mm. long, accrescent after anthesis, conspicuously
enlarged in fruit; calyx lobes ovate-lanceolate, abruptly short-acuminate, the lowest some
what longer; banner obovate; pod ovoid, 7-8 mm. long, with a flat straight beak; seed
ellipsoid, brown, 4-5 mm. long. Usually in sandy soils; represented with us by 2 varieties:

Var. digitata. Leaflets narrowly oblong-lanceolate, those of the middle leaves 4-8 mm. 
broad. Psoralidium digitatum ( T.&G.) Rydb. Locally abundant in n.-cen. Tex., w. to 
Erath Co., reported from Wheeler Co. in the Panhandle, May-July; S. D. to Colo., Tex. 
and Ark. 

Var. parvifolia Shinners. Leaflets linear, those of the middle leaves 2-4 mm. broad. Oak 
and pine woodlands, e. Tex., spring; endemic. 

7. Psoralea Reverchonii Wats. Erect herb 5-12 dm. tall; rootstock large, fusiform or
elongate; mainstem unbranched below, much-branded above with many lateral ascend
ing slender branches; pubescence sparse, appressed, inconspicuous except for that on the 
margins of the bracts and calyxes which appear silky; leaves palmately 3- ( to 5-) foliolate, 
the lower leaves caducous; stipules subulate, to 6 mm. long; petioles short, 2-8 ( -28) mm. 
long; upper leaves almost sessile; leaflets elliptic or broadly elliptic with an acute often 
mucronate apex, 15-30 (-45) mm. long, 5-9 (-14) mm. broad, glabrous and punctate 
above, pubescent beneath; racemes short, congested, turbinate or subcapitate, each with 
3 to 7 flowers; branches bearing the flowers much-branched, giving the appearance of a 
panicle; peduncles to 2 cm. long; flowers partly enclosed by the large persistent ovate
caudate bracts which are 11-20 mm. long and 8-12 mm. broad; bracts and calyxes con
spicuously glandular-punctate; flowers 10-15 mm. long, on pedicels to 7 mm. long; calyx 
lobes 5-12 mm. long; petals bluish-lavender; fruit enclosed by the calyx, 6-8 mm. long, 
with a beak 2-3 mm. long, densely glandular-punctate. Rocky calcareous soils or rarely on 
sandy soils, rare in n.-cen. Tex. (Cooke, Hood and Johnson cos.), June-July; also Okla. 

8. Psoralea cyphocalyx Gray. Tall erect slender herb with a small globose or short
fusiform rootstock which is 12-25 mm. long and 10-18 mm. thick; stem 3-7 (-9) dm. tall, 
unbranched except near its apex; branches very slender; leaves palmately 3- to 5-foliolate, 
rather sparse, often only 5 to 10 per plant, distributed almost all the way up the stem but 
lower leaves often caducous; petioles ( 8-) 12-35 ( -50) mm. long; leaflets elongate, nar
rowly lanceolate or elliptic to linear, 35-85 mm. long, 3-9 (-13) mm. broad, upper sur
faces glabrate and glandu1ar-punctate, lower surface with an inconspicuous sparse ap
pressed pubescence which covers most of the plant; stipules lanceolate below, linear or 
subulate above, to 1 cm. long; racemes dense, subglobose or somewhat elongate, 3-7 
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( -9) cm. long; peduncles 3-8 cm. long, about as long as or longer than the petioles;
pedicels short, 1-3 mm. long; bracts ovate or lanceolate, shortly acuminate, 5-7 mm. long;
Bowers as in P. cuspidata, lavender, purple or bluish; fruit about 8 mm. long, completely
enclosed within the expanded calyx, the beak about 3 mm. long. Pediomelmn cyphocalyx
(Gray) Rydb. Barren limestone hills, e. edge of Edwards Plateau and w. part of n.-cen.
Tex. from Bandera and Medina cos. n. to Wise Co., May-June; endemic.

9. Psoralea cuspidatn Pursh. Procumbent to ascending or erect herb with fusifom1 or
elongate thickened rootstocks 1-2 cm. thick and 5-25 cm. long; stems ( 25-) 30-60 ( -bO) 
cm. long, unbranched below, with ascending branches above; pubescence appressed, some
what sparse; lowest stipules broadly ovate, about 13 mm. long and 6 mm. broad, tending to
clasp the stem and usually not associated with leaves or branches; stipules becoming
progressively narrower toward the top but remaining about the same length; upper stipules 
lanceolate to linear-lanceolate or linear-subulate, 8-13 mm. long, 0.5-1.5 mm. broad; leaves 
digitately 3- to 5-foliolate; petioles shorter than the peduncles, 1-3 ( -4) cm. long; leaflets 
broadly to narrowly elliptic or obovate, apically acute to obtuse or even rounded, more or 
less apiculate, 10-20 ( -24) mm. broad, 25-50 mm. long, lower surfaces pubescent, upper 
glabrate and gland-dotted; inflorescence a dense or interrupted conical or elongate raceme 
4-7 ( -9) cm. long; bracts broadly to narrowly ovate or elliptic, long-acurninate or
cuspidate, becoming narrower and more elongate in age, 7-14 mm. long, 2-5 mm. broad;
bracts and calyx conspicuously gland-dotted; flowers 12-20 mm. long, the calyx a little
more than half this length; calyx gibbous basally, becoming inflated in fruit; calyx lobes
lanceolate or ovate, acute or sometimes long-acuminate; lower calyx lobe 7-12 (-15) mm.
long, the upper 4 lobes 3-7 (-10) mm. long; petals light- or deep-blue, purplish-blue or
viofet; fruit completely enclosed in the expanded calyx, 6-8 mm. long, with a small curved
beak about 2 mm. long. P. caudata ( Rydb.) Cory, Pediomelum Parksii Tharp & Barkl.
Frequent, usually in calcareous soils, n.-cen. Tex., Plains Country and Edwards Plateau,
infrequently s. to DeWitt and Lavaca cos., spring; Great Plains, S. D. to Tex.

10. Psoralea Iatestipulata Shinners. Erect herbs 1-3 dm. tall, with a globose turnip
shaped or rarely narrowly elongate tuberous rootstock 25-45 mm. long and 15-30 mm. 
thick, typically with no lateral branches except for a few short ones near the apex; leaves 
usually fewer than 12, clustered with the inflorescences along the upper half or third of 
the length; stem with dense spreading pubescence or less dense appressed pubescence; 
leaves palmately 5- to 7-foliolate; stipules broadly ovate to lanceolate, 7-14 mm. long, 3-7 
mm. broad, yellowish below, greenish above, the upper stipules not much narrower than
the lower ones; petioles to 7 cm. long, generally a little longer than the peduncles; leaflets
narrowly elliptic or obovate, 20-45 mm. long, 6-15 mm. broad, gland-dotted; racemes
dense, globose, to 35 mm. long; bracts similar to the stipules; flowers similar to those of
P. cuspidata; pod 10-12 mm. long, with a narrow beak 5-6 mm. long, inconspicuously
gland-dotted. Represented with us by two varieties as foUows:

Var. Iatestipulata. Pubescence rather dense, spreading; plants often only 5-10 cm. taU 
but occasionally reaching 3 chn.; leaflets less than 10 mm. broad. Rocky or sandy c,1lcare
ous soil or on bare limestone, n.-cen. Tex., s. part of Plains Country and n. part of Ed
wards Plateau, s.w. to McCu11och and Tom Green cos., Apr.-May; endemic. 

Var. appressa Ockendon. Pubescence sparse, appressed; plants 15-35 cm. ta11; leaflets 
6-15 mm. broad. Frequent, hillsides, Travis to Kerr cos., s.e. to Gonzales Co., Mar.-Apr.;
endemic.

11. Psoralea subulata Bush. Rootstocks 20-45 ( -60) mm. long, 10-25 ( -40) mm. thick,
globose or fusiform; stem absent or rarely to 8 cm. long, with densely crowded nodes; 
pubescence of dense spreading hairs 2-3 mm. long; leaves palmately ( 3- to) 5-foliolate; 
stipules scarious, lanceolate, 10-15 mm. long; petioles 5-15 (-18) cm. long; leaflets 
elliptic to rhomboid or obovate, with an acute to obtuse or rounded apex, densely pu
bescent below; sparsely so above, 25-55 (-73) mm. long, 13-26 (-37) mm. broad; racemes 
dense, ( 1-) 3-6 cm. long; peduncles about as long as or somewhat shorter than the petioles; 
calyx lobes of roughly equal length, 6-10 mm. long, the upper 4 linear-subulate, the lower 
lanceolate, to 2 mm. broad; petals purplish or lavender, the banner paler, often cream
colored below; pod 15-20 mm. long, with a subulate beak 10-15 mm. long, densely pu
bescent, projecting well beyond the expanded calyx. Incl. var. minor Shinners, Pediomelum
.mbulatum (Bush) Rydb. Local in openings in woods on loose sandy soil, e., s.e. and 
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n.-cen. Tex., s. to Bexar, Wilson ancl Goliad cos., Mar.-May; endemic as far as known, 
but probably La., too. 

12. Psoralea trinervata ( Rybd.) Standl. Short erect herbs with enlarged fusiform
rootstocks 40-55 mm. long and 12-20 mm. thick; stems absent or less commonly to 12 cm. 
long; pubescence conspicuous, appressed or somewhat spreading; leaves palmately 5-
foliolate; petioles 6-15 cm. long; leaflets cuneate-obovate or elliptic, with an obtuse 
mucronate apex and crinkly margins, 25-40 mm. long, 15-23 mm. broad, gland-dotted 
and less densely pubescent above; stipules scarious, lanceolate to linear, to 15 mm. long; 
racemes dense, globose or more elongate, to 6 cm. long; peduncles 3-9 cm. long, shorter 
than the petioles; pedicels short, to 2 mm. long; flowers 12-18 mm. long; corolla not 
projecting far beyond the calyx lobes; calyx tube ( in flower) 4-5 mm. long; calyx lobes 
10-12 mm. long, enlarging considerably in fruit, very unequal, the upper 4 linear-subulate,
the lower 1 elliptic, about 3 mm. broad in flower and to 7 mm. broad in fruit; lower
calyx lobe ( in fruit glabrate) sparsely punctate, with 3 prominent veins; beak of fruit
stout, flat, broad, 10-15 mm. long, projecting somewhat beyond the calyx lobes; seed large,
rather thick and of uniform thickness, markedly reticulate. Pediomelum trinervatum
Rydb. Very rare and perhaps not a persistent member of our Hora, collected once in
August, about 1853, in "fields near the Presidio del Norte," Presidio Co. in the Trans
Pecos. Otherwise known from Grant Co., N. M. and near Chihuahua, Chih.

13. Psoralea Rydhergii Cory. Root tuberous, often expanded above and elongate below,
4-11 cm. long, 18-27 mm. thick; stem absent; pubescence appressed or tending to become
spreading; leaves pinnately 3-foliolate; stipules scarious, lanc�olate or broadly lanceolate,
to 12 mm. long; petioles 30-95 mm. long; petiolule of middle leaflet 5-12 mm. long; leaflets
broadly elliptic or obovate, acute, obtuse or becoming rounded apically, 15-23 ( -32) mm.
long, 10-19 ( -24) mm. broad, gland-dotted, densely pubescent below, more sparsely so
above with hairs more or less restricted to the veins; raceme dense, globose, to 3 cm.
long; peduncle 20-65 mm. long, generally shorter than the petioles; pedicels to 3 mm. 
long; bracts inconspicuous, scarious, lanceolate, to 8 mm. long, similar to the stipules; 
flowers 12-20 mm. long; corolla projecting well beyond the calyx; calyx 10-17 mm. long; 
calyx lobes about as long as the tube and linear or narrowly lanceolate, subequal, the 
lower 1 slightly broader than the upper 4; calyx expanding and elongating in fruit; pod 
to 15 mm. long with a tapering beak almost as long as the body of the pod, the beak 
barely projecting beyond the calyx lobes. Pediomelum humile Rydb. Rare in calcareous 
soil, in Val Verde Co., s.w. Tex., Apr.-May; also Coah. 

14. Psoralea hypogaca T.&C. Roo�tock globose or fusiform; stem absent; whole plant
covered with dense whitish appressed pubescence; upper surfaces of leaflets becoming 
glabrate; leaves palrnately 3- to 7-foliolate, mostly 5-foliolate; stipules lanceolate or ovate, 
scarious, to 2 cm. long; petioles 4-9 ( -12) cm. long; leaflets narrowly obovate to linear
elliptic or linear-oblanceolate, ( 15-) 25-50 mm. long, 4-9 (-13) mm. broad; spike dense, 
globose, to 25 mm. long; peduncle from very short to about as long as the petioles, 5-70 
(-100) mm. long; bracts inconspicuous, scarious, ovate; flowers 8-12 mm. long, almost ses
sile; upper 4 calyx lobes subulate, lower 1 lanceolate or elliptic, in fruit to 4 mm. broad 
and often with 3 conspicuous veins; banner whitish to pale-lavender or lavender; wings 
and keel dark-lavender or purple; fruit 13-18 mm. long, with a narrow beak 7-12 mm. 
long which projects well beyond the calyx. Represented with us by 2 varieties as follows: 

Var. hypogaea. Root fusiform or elongate, 2-4 cm. long, ( 4-) 8-20 mm. thick; leaflets 
mostly rather narrowly elliptic, up to 8 times as long as broad; peduncles markedly shorter 
than the petioles, 5-30 mm. Jong. Pediomelum hypogaeum ( T.&G.) Rydb. Higher parts 
of the Plains Country, s. to Lubbock Co., May-June; Mont. and Wyo., s. to Tex. and N.M. 

Var. scaposa Cray. Rootstocks usually globose, 12-25 mm. long, 11-25 mm. thick; 
leaflets often broader and shorter than in var. hypogaea; peduncles (2-) 3-7 (-10) cm. 
long, about the same length as the petioles or just a little shorter. P. scaposa (Cray) Macbr. 
and var. breviscapa Shinners, Pediomelum Goughae Tharp & Barkl. Calcareous hillsides, 
n.-cen. Tex. and e. edge of Edwards Plateau, locally w. to Martin and Mitchell cos., Apr.
May; endemic. 

15. Psoralea rhombifolia T. & G. Rootstock deep, about 25 mm. long and 1 cm. thick;
1 or more long slender trailing shoots to 1 m. long, branching from the crown, these stems 
occasionally ascending near the ends; pubescence usually short-appressed and rather sparse 
but occasionally longer, denser and srrcading; leaves pinnately trifoliolate; stipules small, 
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linear or lanceolate, 2 -6 cm. long; petioles slender, 3-7 (-11) cm. long; petiolule of middle 
leaflet to 15 mm. long; leaflet shape variable; basal leaves commonly with orbicular leaflets 
that are rounded or emarginate apically; leaflets of midstem ovate to rhomboid or broadly 
lanceolate to broadly elliptic, 10-35 mm. long, 1-3 cm. broad; spikes short, dense, capitate, 
commonly with only 3 to 8 flowers, in some plants the inflorescence elongate and forming 
distinct intemodes; peduncles slender, ( 2-} 3-7 ( -10) cm. long; bracts similar to the 
stipules, small, linear, inconspicuous; flowers small, 5-8 ( -10) mm. long; calyx 4-6 mm. 
long, the lobes subequal and slightly longer than the tube; petals brick-red or orange
brown, the banner somewhat pafer than the wings and keel; fruit 8-11 mm. long, body 
enclosed by the calyx, the linear beak 4-6 mm. long and projecting well beyond the calyx. 
Usually sandy soil, Grayson Co., w.-s.w. to Andrews Co. and s. to Rio Grande Plains, in
frequent in e. and s.e. Tex., Mar.-July; Tex., La., Okla., Tam., N.L., Ver., Hgo., Pue., 
Oax., Mor., Jal, Son. and Baja Calif. 

31. AMORPHA L.

Unarmed erect shrubs, often rhizomatous, the herbage and calyx often gland-dotted; 
leaves alternate, deciduous, usually 8 cm. or more long, once-imparipinnate with 7 or 
more leaflets; leaflets ( 4-) 5-30 mm. broad; stipules setaceous, caducous; stipels 
present; flowers in dense spikelike racemes; calyx obconoid, 5-toothed, persistent; corolla 
very irregular, reduced to 1 petal ( the uppermo,t one, banner), the rest absent, this 
banner purplish, bluish or whitish; stamens 10, exsertcd; filaments all united briefly at 
the base, free for most of their length; fruit 4-8 mm. long, gland-dotted, not much if at 
all compressed, slightly exserted from the calyx, 1- or 2-seeded, very tardily dehiscent or 
seemingly indehiscent. 

A genus of about 20 species in the temperate regions of North America. 
1. Leafiets ( 15-) 20-30 mm. wide; calyx uniformly pubescent ( 2)
1. Leafiets 8 -18 ( -22) mm. wide; calyx glabrous to variously pubescent ( 3)
2 ( 1). Leaflets with conspicuous raised veins beneath; spikes of infiorescence ( mature

ones) ( 15-} 20-40 cm. long ........ ........... . .  3. A. paniculata. 
2. Leaflets inconspicuously veined beneath; spikes of inflorescence 10-20 cm. long

• • • • • • • • • • • •  r • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  4. A. texana.

3 ( 1). Leaves sessile or subsessile, the petioles 8 mm. long or less ..... ............ . 
. . . . . . • . . . • • • . • • • . • . • • • . • • • . • • • • . . • . . . . • . . • • • 1. A. canescens. 

3. Leaves distinctly petiolate, the petioles 10 mm. long or more ( 4)
4 ( 3). Stalk of the leaflet conspicuously warty with raised glands; calyx conspicuously

glandular; mature flowering racemes 15-30 cm. long . .  2. A. laevigata. 
4. Stalk of the leaflet inconspicuously glandular, if at all; calyx indistinctly glandular;

flowering racemes 10-15 ( -20) cm. long ....... . .. 5. A. fruticosa. 

1. Amorpha canesccns Pursh. LEAD PLANT. Rhizomatous, usually canescent or less
commonly glabrous; shrub 3-10 run. tall; leaves 3-15 cm. long, sessile or subsessile, the 
petiole ( 0.5-} 1-3 (-5) mm. long; leaflets ( 11 to) 27 to 41 ( to 47 ), usually ( 3-) 10-18 
( -25) mm. long, ( 2-) 4-7 ( -12) mm. broad, ovate-oblong to oblong-elliptic or oblong
to elliptic or even ovate, the venation usually obscured by the pubescence or incon
spicuous even when the pubescence is absent; racemes usually numerous in the axils of
the uppermost leaves and often forming a dense compound cluster, (2-} 7-15 (-25) cm.
long, 10-15 mm. thick; calyx tube 1.5-2.5 mm. long; calyx lobes narrowly triangular
lanceolate, unequal, 0.6-2.5 mm. long; banner 4.5-6 mm. long, bright-violet. Incl. var.
glabrata Gray. Infrequent or rare and local and with a very peculiar disjunct distribution,
occurring in sandy prairies, e. Panhandle and again scattered in s.e. and s.-cen. Tex., s. to
Aransas Co., May-July; s.-cen. Can. s. to N.M. and Tex.

2. Amorpha lacvigata T.&G. Glabrous shrub, 10-25 dm. tall; leaves 1-2 dm. long;
petioies slender, 2-3 cm. long; leaflets 7 to 21, oblong or obovate, 2-3 cm. long, 1-2 cm. 
broad, rounded at both ends or cuneate basally and sometimes emarginate apically, thin, 
conspicuously gland-dotted beneath; petiolules conspicuously warty-glandular; flowering 
racemes usually 2 or 3 (sometimes more), slender, 15-30 cm. long; calyx glabrous, glana--
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dotted; calyx lobes short, the upper 2 rounded, the lower 3 lanceolate, acute; banner blue 
or purple; pod about 5 mm. long, conspicuously gland-dotted, nearly straight dorsally. 
Rare in n.e. Tex. (Cass and Van Zandt cos.), June; also Okla. Perhaps only a form of 
A. texana.

3. Amorpha paniculata T.&G. Stout shrub 2-3 m. tall; branchlets sulcate, tomentose;
leaves 20-35 cm. long; petioles 4-5 cm. long; leaflets 15 to 19, ovate or oblong, 3-8 cm. 
long, ( 15-) 20-30 mm. broad, rounded at both ends or rarely emarginate apically, when 
young finely short-pilose above and densely tomentose beneath, at maturity glabrous and 
glossy above and still tomentose on lower surface, with prominent venation beneath; 
spikes of inflorescence ( 15-) 20-40 cm. long; calyx oblique, narrowly campanulate, pube
scent, the lobes lanceolate and about half as long as the tube; banner purple; pod 6-8 
mm. long, more or less curved dorsally, pubescent and with large resinous gland-dots.
Deep acid woodlands and bogs, e. Tex., May-June; Ark., La. and Tex.

4. Amorpha texana Buckl. Shrub 1-3 m. tall, with spreading branches; branches, foliage
and inflorescence more or less pubescent to glabrous; leaves 10-15 cm. long; petioles 1-2 
cm. long; leaflets 7 to 15, broad-oblong or ovate, 15-40 mm. long, 15-30 mm. broad,
rounded at both ends or emarginate apically, firm, dark-green and glossy above, paler and
pubescent beneath at least along the inconspicuous veins; petiolules 3-5 mm. long,
usually pubescent and conspicuously glandular; spikes of inflorescence solitary or few,
( 5-) 10-15 ( -20) cm. long, rather loosely flowered at least near the base; rachis puberu
lent; calyx narrow-campanulate, 4-5 mm. long, uniformly pubescent or glabrous, gland
dotted; calyx lobes all much shorter than the tube, the 2 upper ones blunt or round, the
3 lower short-lanceolate and acute; banner blue or violet; pod 6-7 mm. long, nearly
s013ight dorsally, conspicuously gland-dotted. Incl. var. g'labrescens E. J. Palm. Scarce
along Edwards Plateau creeks and rivers in Bandera, Blanco, Comal, Gillespie, Kendall
and Kerr cos., spring; endemic.

5. Amorpha fruticosa L. BASTARD INDIGO. Shrub 2-3 m. tall; branches and foliage more
or less pubescent with short-appressed hairs; leaves 1-2 dm. long; petioles ( 1-) 2-3 cm. 
long; leaflets 11 to 27 ( to 35), oblong or elliptic, rounded or narrowed at base, rounded 
or rarely abruptly pointed apically, 15-30 mm. long, 7-15 (-20) mm. broad, firm but 
thin at maturity, dark-green and slightly reticulate-veined above, paler and sparingly 
gland-dotted and more or less pubescent at least along veins beneath, not crowded on 
rachis; petiolules short, not glandular-warty; spikes solitary or several, 8-15 (-20) cm. 
long, peduncled; calyx 3-4 mm. long, nearly glabrous or pubescent; calyx lobes all much 
shorter than the tube, the upper 2 broad and obtuse, the lower 3 triangular and acute, 
villous or ciliate along the margins; banner dark-blue; pod 6-7 mm. long, slightly curved 
dorsally, glabrous and conspicuously gland-dotted. Widespread, Apr.-June; represented 
with us by 4 subtaxa: 

Var. fruticosa. Leaflets broad, elliptic. Rare in e. Tex.; e. U. S. 
Var. angustifolia Pursh. Leaflets narrower. Widespread in Tex. except absent in Rio 

Grande Plains and rare in e. and far w. Tex.; widely scattered in U.S. 
Var. croceolanata (P. W. Wats.) Mouillef. With densely pubescent leaves and calyxes. 

Rare in s.e. Tex.; s.e. U.S. 
Var. occidentalis (Abrams) Kearn. & Peeb. With oval or oblong glabrate leaflets and 

mostly solitary spikes. Scattered in w. half of Tex.; Wyo., Calif., Tex., N.M., Ariz., Son., 
etc. 

32. EYSENHARDTIA H.B.K. KIDNEY Wooo 

Shrubs unarmed, much-branched, 5-35 dm. tall, the branches slender; aU the herbage 
nncl many flower parts gland-dotted and aromatic; leaves alternate, deciduous, once
imparipinnate, 1-6 (-9) cm. long; petioles short; stipules subulate; leaflets 13 to 47, 3-12 
mm. long, oblong or oblong-lanceolate; stipels subulate, 0.3-0.5 mm. long, about equaling
or shorter than the petiolules; flowers in axillary or subterminal spikelike racemes 1-11 cm.
long, slender, sometimes somewhat interrupted; calyx unequally lobed, the anterior
(uppermost) lobe longest, the tube split more deeply between the posterior lobes; corolla 
nearly regular but vaguely papilionaceous; petals white to pale-yellow, nearly equal, 4-5 
mm. long, with oblanceolate to obovate blades and narrow claws; stamens 10, diadelphous,
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9 with filaments coalescent about half their length, the tenth (uppermost) free; pod 
indehiscent or very tardily dehiscent, 5-10 mm. long, 1.7-2.5 mm. broad, laterally 
flattened, with only 1 mature seed, gland-dotted. 

More than a dozen species from southwestern United States to Guatemala. 
1. Shrub usually 2-3 m. tall; leaves 3-9 cm. long; leaflets 15 to 47, mostly 5-12 mm.

long; racemes 3-11 cm. long .................... 1. E. texana. 
1. Shrub usually not more than 1 m. tall; leaves 1-3 cm. long; leaflets 13 to 17, 3-4 mm.

long; racemes usually not more than about 3 cm. long; rare species in mountains 
in Presidio Co. . ............................... 2. E. spinosa. 

1. Eysenhardtia texana Scheele. VARA DULCE. Shrub, usually 2-3 m. tall, rarely small
trees; leaves 3-9 cm. long; leaflets 15-47 per leaf, mostly 5-12 mm. long; racemes 3-11 cm. 
long. E. angustifolia Penn. Frequent in brushy vegetation, usually on highly calcareous 
soils, s. Tex., n. to Bell, San Saba, Crockett and Brewster cos., Apr.-Sept.; Tex. s. to Qro. 
and Ver. 

2. Eysenhardtia spinosa Gray. Shrub, usually not more than 1 m. tall; leaves 1-3
cm. long; leaflets 13 to 17, 3-4 mm. long; racemes usually about 3 cm. long. Rare, known
from one population on Capote Peak in w. Presidio Co., Trans-Pecos Tex., Aug.; also
Chih.

33. DALEA L.80 

Annual or perennial herbs or low shrubs, unarmed; leaves alternate, once-imparipin
nately-compound or in D. scoparia simple, or rarely palmately trifoliolate, gland-dotted; 
stipules and stipels present, the latter sometimes reduced to glands; flowers in terminal 
heads, racemes or spikes, of various colors; calyx usually gland-dotted, usually obconoid 
or campanuloid, its cup often ribbed, the 5 lobes often as long as the cup or longer and 
often subulate; corolla papilionaceous or in a few species very obscurely so, the banner 
( uppermost) petal attached near the rim of the Horal cup, the other 4 petals attached 
either near the rim of the floral cup or else seemingly attached at various levels on the 
"stamen tube " ( this may represent in part an extension of the floral cup tissue) but never 
at the terminal rim of that "stamen tube;" stamens 5, 6, 7, 8, 9 or 10, the filaments 
monadelphous, coalescent for most of their lengths; fruit a dry indehiscent slightly if at 
all flattened 1- or 2-seeded pod mostly included in the persistent calyx or but very slightly 
exceeding it. Parosela Cav. 

A genus of perhaps 250 to 300 species in the warmer parts of the Americas, not well
delimited from Petalostemum Michx. but technically distinguished by the placement of 
the petals on the "stamen tube." 

1. Leaves simple (rarely, 3-foliolate) ................ 1. D. scoparia. 
1. Most leaves on any one specimen compound ( 2) 
2( 1 ). Plants more or less shrubby or suffrutescent, the stems persisting to produce new 

branchlets each year ( straggling and stoloniferous in D. Greggii) ( 3) 
2. Plants annual or perennial, the stems not persisting ( the very lowest portions of the

stem sometimes persisting in D. Wrightii) (7) 
3 ( 2). Branches and leaves glabrous ( 4) 
3. Branches and leaves villous to puberulent ( 5)

4(3). Calyx lobes as long as the tube or longer ..... .... 22. D. formosa. 
4. Calyx lobes much shorter than the tube ............. 8. D. frutescens. 

5(3). Plants straggling, the stems decumbent and rooting at the nodes; calyx lobes 
lanceolate, 1-3 mm. long; leaves densely sericeous .. 21. D. Greggii. 

5. Plants with stiflly erect stems; calyx lobes triangular, 0.5-1 mm. long or ( if longer)
subulate and some of them recurved at tip; leaves variously pubescent but not 
densely sericeous ( 6) 

-----

., We are grateful to Rupert C. Barneby for reading and making some additions and 
corrections to the manuscript. 



820 Leguminosae (Legume Family) 

6(5). Calyx lobes subulate, at least some of them recurved at the tip; plants of ex-
treme southern Texas .......................... 23. D. thyrsiflora. 

6. Calyx lobes deltoid, 0.5-1 mm. long, not recurved at tip; plants of western Texas .... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. D. argyraea. 

7 ( 2). Flowers short-pediceled ( best seen on old spikes after the flowers fall), spreading 
at right angles or reflexed at maturity; racemes densely covered with long brown 
or tawny hairs ( 8)

7. Flowers sessile or nearly so, ascending, never reflexed; spikes variously pubescent
(10) 

8 ( 7). Bracts ovate, 10-15 mm. long; stems stiflly erect, sparsely pubescent, conspicu
ously glandular-pustulate . . . . . . . . . . . . . . . . . . . . . . . 2. D. lachnostachys. 

8. Bracts lanceolate, 8 mm. long or less; stems straggling, densely soft-pubescent, with
scattered glands but not pustulate ( 9) 

9( 8). Leaflets cuneate-obovate, truncate or retuse at apex, with conspicuous crenulate 
margins, the glands nearly all marginal .......•... 4. D. neomcxicana. 

9. Leaflets mostly elliptic, rounded at apex ( rarely retuse), without crenulate margins,
the glands scattered and not conspicuously marginal ..........•....... .... 
• . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. D. longipila. 

10(7). Leafletscompletely glabrous (11) 
10. Leaflets variously pubescent ( 17)
11 ( 10). Plants annuals ( Doubtful cases should be keyed under both alternatives) ( 12)
11. Plants perennials ( 15)
12 ( 11). Stamens 5; 4 of the petals inserted slightly below the end of the "stamen tube,"

the fifth near the base of the "stamen tube" ...... 24. D. emarginata. 
12. Stamens more numerous; all 5 petals inserted near the top of the floral cup, not on 

the "stamen tube" ( 13) 
13(12). Stems 3-10 dm. tall; bractlets caducous ........ 7. D. leporina. 
13. Stems 1-3 dm. tall; bractlets not caducous ( 14)
14(13). Flowering peduncles mostly 3-9 cm. long at maturity ................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. D. polygonoides. 
14. Flowering peduncles mostly 1-3 cm. long at maturity .. 6. D. brachystacliys.

15 ( 11). Spikes very lax; corolla white; stems mostly single .14. D. enneandra.
15. Spikes not very lax; corolla purplish; plants with several stems from the base ( 16)
16(15). Calyx lobes subulate, 6 to 40 times as long as broad, usually as long as the calyx

tube or longer ................................ 13. D. pogonathera. 
16. Calyx lobes acute to acuminate, 6 times as long as broad or less, shorter than the

calyx tube .................................... 12. D. lasiathera. 

17 ( 10). Stems prostrate, widely spreading; flowers red to pink ( 18) 
17. Stems erect to suberect or decumbent but not prostrate and spreading; flowers yellow

( sometimes fading to a pinkish color when dry) ( 19) 

18(17). Calyx tube and lobes densely villous ............ 10. D. lanata. 
18. Calyx tube glabrous, the lobes villous ................ 11. D. tenninalis. 

19 (I 7). Main stem leaves 5- or 7- ( 9-) foliolate, the majority always 5-foli'llate ( 20) 
19. Main stem leaves 3-foliolate ( the uppermost sometimes simple) ( 22)

20(19). Stipules setiform, over 4 mm. long; bracts 6-12 mm. long; c�lyx .. teeth mostly
6-9 mm. long .................... ............. 19. D. "\-Vnghtu. 

20. Stipules subulate, sometimes up to but exceptionally over 3 mm. long; bracts 2.5-5.5
mm. long; calyx teeth mostly 3.5-5 mm. long ( 21) 

21(20). Stems coarser, erect, 30-75 cm. long, if branched distally commonly over 40 cm. 
long; spikes mostly 14-21 mm. thick; petals permanently yellow ( unchanged in 
age or in drying), the keel blades 5-7 mm. long .... 15. D. aurea. 

21. Stems slender, commonly both diffuse and branched distally, 5-35 cm. long; spikes
7-13 ( 15) mm. thick; petals yellow fading pink or brown, the keel blades 3-5 mm.
long •••..•.•...•.....•.................•...•. 16. D. nana. 
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22( 19). Leaflets linear to linear-elliptic; pubescence of stems appressed; north-central 

Texas .... .....•.................... .......•.. 17. D. Hallii.
22. Leaflets obovate or elliptic-obovate, if narrowly so then the stems loosely pilose; Plains

and Trans-Pecos ( 23) 
23(22). Spikes relatively loose, not conelike; bracts subhomomorphic, deciduous; blade 

of banner 3-4 mm. long, over half as long as its claw; keel blades 5-6 mm. long 
............... ......... ........... .. . ....... 18. D. ]aniesii.

23. Spikes dense and coneliJce; bracts dimorphic, those at base of spike broadly ovate
acuminate, those between the flowers narrower; blade of banner about 2 mm. 
long, 2 or 3 times shorter than its claw; keel blades 3-4 mm. long .. ..... ...•• 
. . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20. D. laniceps.

I. Dalea scoparia Gray. BROOM PEA. Shrub 5 elm. tall or taller, with ascending canes
cent and conspicuously gland-dotted branches; leaves simple, spatulate-linear or oblanceo
late, 1 cm. long or shorter, canescent and gland-dotted; peduncles 2-7 cm. long; spikes 
subglobose or oblong, 12-15 mm. broad, dense; bracts lanceolate, 2 mm. long; calyx 
tube turbinate, strongly IO-ribbed, with a row of 2 to 4 glands in each interval, 2.5 mm. 
long, white-villous; calyx lobes deltoid, 1 mm. long; corolla dark-blue; blade of the 
banner broadly ovate, subcordate basally and retuse apically, usually with a single gland 
near the apex, the claw 2.5 mm. long; blades of the wings oblong, with a rounded basal 
lobe, 5 mm. long, those of the keel petals broadly obliquely obovate, 5 mm. long, the 
claws of the wings and keel petals 2 mm. long; pod obliquely obovate, pubescent and 
gland-dotted, glabrous only at the very base; body about equaling the calyx. Psoro
thamnus scoparius (Gray) Rydb. Dunes and coppice mounds along the Rio Grande in 
El Paso and Hudspeth cos. (downstream to Ft. Hancock), (May) Aug.-Sept.; Ariz., 
N. M., Tex., Chih. and Coah.

2. Dalea Iachnostachys Gray. Perennial herb with deep roots; sterns erect, branched,
1-3 elm. tall, straw-colored, conspicuously gland-dotted and -pustulate and finely villous;
leaves spreading, 4-8 cm. long; stipules subulate, 3-5 mm. long; petioles 1-3 cm. long;
rachis gland-dotted and villous; stipels glandlike; leaflets 9 to 11, ovate or obovate, silky
villous on both sides, conspicuously gland-dotted along the margins beneath, 8-15 mm.
long; peduncles opposite the leaves and terminal, 3-6 cm. long; racemes long-hairy, dense,
cylindric, 4-8 cm. long, fully 15 mm. thick; bracts ovate, concave, scarious-margined,
often tinged with lilac, pubescent, long-acuminate, 10-15 mm. long, longer than the buds,
deciduous; pedicels present; calyx tube turbinate, 3 mm. long, silky-pilose, strongly 10-
ribbed, the calyx lobes twice as long as the tube; corolla bright-blue; blade of the banner
broadly ovate, cordate basally, 4 mm. long, the claw 3 mm. long; blades of the wings and
keel petals obliquely ovate, with a rounded basal lobe, about 4 mm. long, the claws 3 mm.
long; pod very villous. Parosela lachnostacl1ys (Gray) Heller. Locally abundant in the
Trans-Pecos ( Brewster, Hudspeth, Jeff Davis and Presidio cos.). 3,500-5,500 ft. elev.,
June-Oct.; Tex., N. M., Ariz. and Chih.

3. Dalen longipila ( Rydb.) Cory. Perennial herb with slender roots; stem straggling,
branched at the base, decumbent or spreading, 1-2 dm. long, densely and softly long
villous; leaves 3-5 cm. long, spreading; stipules small, subulate; leaflets 9 to 13, elliptic, 
rounded apically, rather sparingly silky-villous with long hairs, conspicuously glancl
dotted, 6-12 mm. long; peduncles opposite the leaves, 3-7 cm. long; racemes long-hairy, 
rather dense, 2-3 cm. long; bracts narrowly lanceolate, 8 mm. long or shorter, gradually 
attenuate, not exceeding the calyxes; pedicels present; calyx long-silky; calyx tube about 3 
mm. long, the lobes 4 mm. long; blade of the banner acutish-cordate, 3.5 mm. long,
yellowish-white, gland-dotted near the base; wings yellowish-white, the blades obliquely
obcuneate, slightly retuse apically, with a rounded basal lobe, 4 mm. long, the claws 2 mm.
long; keel petals with a purple tip, the blades obliquely obovate, with a rather large
rounded basal lobe, with small glands at tl1e base, 5 mm. long, the claw 3 mm. long; pods
glabrous. Parosela longipila Rydb. Very dry limestone hills, Brewster, Val Verde and Ter
rell cos. of s.w. Tex., June-Oct.; also Coah., Tarn. and N.L.

4. Dalea neomexicana (Gray) Cory. Perennial herb with slender roots; stems
branched from the base, straggling, decumbent or prostrate, 1-2 dm. long, densely short
villous, almost velutinous; leaves 15-30 mm. long; stipules subulate, minute; petioles 
3-6 mm. long; rachis densely short-villous; leaflets 7 to 11, cuneate-obovate, retuse,
densely villous, gland-dotted near the margins, 3-8 mm. long, marginally crenulate; pe�
duncles opposite the leaves, 2-3 mm. long; racemes long-hairy, dense, 1-2 cm. long;
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bracts narrowly lanceolate, acuminate, 8 mm. long or shorter, scarcely longer than the 
calyx, long-villous; pedicels present; calyx tube turbinate, strongly 10-ribl>ed, densely 
silky-villous, 3 mm. long, the lobes about 5 mm. long; corolla mostly yellowish with 
purple- or rose-tinged keel, rarely rose-colored; blade of the banner broadly cordate, 3.5 
mm. long, acute, conspicuously gland-dotted toward the base, equaling the claw; blades
of the wings obliquely obcuneate-ovate, acutish, with a rounded basal lobe, 3.5-4 mm.
long, those of the keel petals broadly obovate, with a rounded basal lobe, 4 mm. long,
the claws of both 2-3 mm. long; pod villous. Parosela neomexicana (Gray) Heller,
Deserts and desert-grasslands of the Trans-Pecos, frequent, Mar.-Nov.; s. Ariz., N. M.,
Tex., Chih., Son., Coah. and Tam.

5. Dalea polygonoides Gray. Slender taprooted annual 1-2 elm. tall, erect, branched,
glabrous; leaves 2-3 cm. long; stipules subulate, 2 mm. long; petiole 5-10 mm. long; rachis 
glabrous, slightly gland-dotted; leaflets 3 to 9, broadly linear or linear-oblong, 6-15 mm. 
long, glabrous on both sides, sparingly gland-dotted beneath; peduncles terminating the 
branches, 3-9 cm. long; spikes dense, 1-2 cm. long; bracts ovate or obovate, acuminate, 
equaling the calyx, rather persistent, dark-colored with a few large glands, ciliate; 
flowers sessile or nearly so; calyx tube narrowly turbinate, somewhat extended by the 
fruit, silky-villous, 1.5 mm. long, IO-ribbed; calyx lobes subulate, acuminate, about equal
ing the tube; corolla bluish, pinkish or white; blade of the banner about 1 mm. long, 
rounded-ovate, truncate or subcordate basally, slightly longer than the claw; wings and 
keel petals inserted at the middle of the stamina! tube, the blades obliquely ovate, with 
a rounded basal lobe, about 1 mm. long, those of the keel petals united along the lower 
edge, the claws 1 mm. long; pod villous, obliquely obovate, equaling the calyx. Parosela
polygonoides (Gray) Heller. Rare on the higher parts of the Davis Mts., Jeff Davis Co. 
in the Trans-Pecos, Sept.; Tex., N. M., Ariz., Dgo. and Chih. 

6. Dalen brachystachys Gray. Slender taprooted annual; stems 1-3 dm. tall, glabrous,
much-branched, sparingly gland-dotted; leaves 1-3 cm. long; stipules minute, subulate; 
petiole 4-8 mm, long; rachis glabrous, margined, sparingly gland-dotted; stipels repre
sented by glands; leaflets 5 to 11, cuneate-oblong to linear, glabrous, gland-dotted and 
glaucous beneath, 5-15 mm. long; peduncles terminating the branches or opposite the 
leaves, 1-3 cm. long at anthesis; spikes subglobose; bracts ovate, acute or acuminate, 
green to dark-brown, conspicuously gland-dotted, glabrous, tardily deciduous; fl!)wers 
sessile or nearly so; calyx tube turbinate, IO-ribbed, silky-hirsute, 2 mm. long; calyx lobes 
with a deltoid base, subulate-filiform, longer than the tube; corolla yellowish, tinged 
with rose; blade of the banner subcordate, 2 mm. long and fully as broad; wings and 
keel petals inserted far below the middle of the "stamina! tube," blades of the wings 2-2.5 
mm. long, those of the keel petals broader and with a smaller basal lobe, 3 mm. long, the
claws of both nearly 2 mm. long; pod silky-villous. Parosela brachystachys (Gray) Heller.
Davis Mts. in the Trans-Pecos, at elev. of 4,000-6,000 ft., Aug.-Sept.; N. M., Ariz., Tex.
and Son., s. to. Aguasc. and Pue.

7. Dalea leporina (Ait.) Bullock. FOXTAIL DALEA. Slender taprooted annual; stem striate,
glabrous, gland-dotted, somewhat tubercled, with ascending branches, 3-10 dm. tall; 
leaves ascending, 4-8 cm. long; stipules subulate, 2-3 mm. long; petiole 5-8 mm. long; 
rachis glabrous, margined, sparingly gland-dotted; stipels glandlike; leaflets 21 to 41, 
4-10 mm. long, glabrous, rather oblong, gland-dotted beneath; peduncles at the ends of 
the branches and opposite the leaves, 3-10 cm. long; spikes dense, 2-8 cm. long, about 
8 mm. thick; bracts lanceolate or lance-ovate, acuminate, caducous, membranous, mostly 
pale, ciliate marginally and pilose dorsally; flowers sessile or nearly so; calyx tube tur
binate, silky-pilose, 3 mm. Jong; calyx lobes lanceolate, subulate-acuminate, about equal
ing the tube; corolla white or tinged with rose or lilac; blade of the banner hastately 
obovate, with a truncate base and acute basal lobes, 2.5-3 mm. long; blades of the wings 
obliquely oblong, 2 mm. long, with a rounded basal lobe, those of the keel petals more 
obovate, with a less distinct basal lobe, soon distinct; stamens more than 5; pod pilose api
cally. D. alopecuroides Willd., D. oreophila (Cory) Cory, D. leporina var. alba (Michx.) 
Harrington, Parosela alopecuroides ( Willd.) Rydb., Petalostemum oreophilum Cory. 
Scattered in Trans-Pecos mts., Sept.-Oct.; widespread in cen. N. A. and s. to C.R. and the 
Arg.-Bol. Andes. 

8. Dalea frutescens Gray. BLACK DAI.EA. Rounded or often spreading shrub 2-10 dm.
tall; branches striate, glabrous, very sparingly gland-dotted; leaves spreading, 10-25 mm. 
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long; stipules setaceous-subulate, 2 mm. long; petiole 5 mm. long; rachis glabrous, slightly 
margined; leaflets 13 to 17, glaucous-verdigris, glabrous, minutelx gland-dotted beneath, 
obovate, retuse, 3-8 mm. long; peduncles terminating the branches, 1-5 cm. long, gla
brous; spikes at first subcapitate, dense, about 1 cm. long or in some populations loose and 
to 6 cm. long; bracts ovate, acute, cons_picuously gland-dotted; calyx tube turbinate, 3 mm. 
long, with conspicuous orange gland-dots between the 10 strong ribs; calyx lobes deltoid, 
with short subulate tips, villous-ciliate marginally, much shorter than the calyx tube; co
rolla purple; blade of the banner cordate, nearly 5 mm. long, tl1e claw 3 mm. long; blades 
of the other petals 6 mm. long, the claws 1.5 mm. long; pod broadly obliquely obovate, 
glabrous, conspicuously gland-dotted. Incl. var. laxa ( Rydb.) B. L. Turner, Parosela fru
tescens (Gray) Vail, P. laxa Rydb. Cen. and Trans-Pecos Tex. e. to Montague, Dallas, 
Bell, Williamson and Travis cos., usually on dry limestone hills in brushy vegetation, 
absent from higher parts of Plains Country and from Rio Grande Plains, July-Oct.; s.e. 
Okla., Tex., N.M., Chih., Coah. and N.L.

Formerly an important browse but quickly eliminated from browsed ranges, thus 
absent from much of its former range. In the western part of the distribution, these shrubs 
are hosts of Pilostyles Thurberi.

9. Dalea argyraea Gray. SILVER DALEA. Erect shrub 3-10 dm. tall, corymbosely branched
above; branches canescent-tomentose and gland-dotted or glandular-tuberculate, leafy; 
leaves spreading, 1-2 cm. long; stipules subulate, about 2 mm. long; petiole 3-5 mm. long; 
rachis canescent-tomentose; stipels glandlike; leaflets 7 to 13, obovate or obovate-oblong, 
closely sericeous on both sides, gland-dotted beneath, 5-8 mm. long; peduncles termi
nating the branches, 1-2 cm. long; spikes dense, short, 10-25 mm. long; bracts lance-ovate, 
acuminate, about equaling the calyx, canescent; calyx tube broadly campanulate, silky
villous, 2.5 mm. long; calyx lobes deltoid, acute, 0.5-1 mm. long, not recurved, shorter 
than the tube; banner yellowish, fading purplish, the blade orbicular, 3-4 mm. long, 
equaling the claw; wfu.gs and keel petals purple, the blades of the keel petals united along 
the lower edge; pod silky-villous. Parosela argyraea (Gray) Heller. Scattered on limestone 
hills and mts. in the Trans-Pecos e. to Val Verde Co., July-Sept.; N. M., Tex., Chih., 
Coah. and N. L. 

This plant is reputedly poisonous to stock. 
10. Dalea lanata Spreng. WOOLLY DALEA. Perennial with long woody roots; stems

several, essentially prostrate, 3-5 dm. long, densely and shortly villous-tomentose; leaves 
spreading, 2-3 cm. long; stipules subulate, 3-5 mm. long; rachis villous-tomentose; stipels 
represented by glands; lea8ets 9 to 13, obovate to cuneate or rarely oblong, usually emargi
nate, 4-12 mm. long, densely short-villous; peduncles opposite leaves, 1-3 cm. long; spikes 
elongate, in fruit lax, 3-8 cm. long; bracts broadly obovate, abruptly acuminate, equaling 
the calyx, persistent, villous and with a few conspicuous glands on the back; Bowers sessile 
or nearly so; calyx all densely villous externally; calyx tube turbinate, membranous, 2.5 
mm. long; calyx lobes lanceolate, acuminate, shorter than the tube; corolla blood-red to
purple, rarely white; blades of the banner rounded-cordate, with a deep sinus, more or less
cucullate, 3 mm. long, the claw 2 mm. long; blades of the wings ovate and with a rounded
basal lobe, 3 mm. long, those of the keel petals broadly obliquely obovate, with a smaller
basal lobe, 3 mm. long, the claws of both 1 mm. long; pod half-reniform, finely villous.
Parosela lanata (Spreng.) Britt. Local in deep loose sand, usually in dune areas, higher
parts of the Plains Country and along the Red River e. to Grayson Co.; also isolated in
extreme s. Tex. (Kenedy, Brooks, Jim Hogg and Starr cos.), June-Oct.; Kan. and Colo.
to Tex.

ll. Dalea tenninalis M. E. Jones. Essentially identical to D. lanata but the calyx tube
glabrous (lobes villous). Parosela terminalis ( M. E. Jones) Heller. Local in deep loose 
sand in the Trans-Pecos near the Rio Grande, June-Sept.; Tex. to Ut., Ariz. and Chih. 

12. Dalea lasiathera Gray. Puru>LE DALEA. Perennial with woody roots and short cau
dexes; stems several from the base, 1-3 dm. tall, slender, glabrous, almost glandless; leaves 
20-35 mm. long; stipules subulate, 1-2 mm. long; rachis margined, glabrous, slightly gland
dotted; leaflets 7 to 13, glabrous, linear-oblong or oblanceolate, rounded or retuse apically,
5-15 mm. long, glabrous, minutely gland-dotted beneath; peduncles 3-5 cm. long; spikes
moderately dense, 3-6 cm. long; bracts broadly ovate, short-acuminate, bluish-green and
conspicuously gland-dotted dorsally, somewhat scarious-margined; flowers sessile or nearly
so; calyx tube broadly turbinate, 3 mm. long, silky-villous and gland-dotted; calyx lobes 6
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times as long as broad or shorter,. plumose, with a deltoid base and a short subulate tip, 
2 mm. long; corolla purple; blade of banner round-re)}iform, 4 mm. long, 5 mm. broad; 
wings and keel petals inserted a little _below the middle of the "stamen tube," the blades 
strongly curved, those of the former 5 mm. long, of the latter 6 mm. long; pod densely 
villous above. Parosela lasiathera (Gray) Heller. Limestone hills and cuestas, Trans
Pecos (Jeff Davis Co.), Edwards Plateau and Rio Grande Plains s. to Duval Co., Mar.
June; Tex., Coah., N. L. and Tam. 

13. Dalea pogonathera Gray. H1ERBA DEL coRAz6N, BEARDED DALEA. Perennial herb
with woody roots and short caudcxes; stems many, ascending or erect to decumbent, 1-2 
dm. long, seldom 3 dm. long, glabrous, slender; leaves spreading, 1-2 cm. long; stipules 
subulatc-setaceous, 2-3 mm. long; rachis slightly margined, glabrous, gland-dotted; stipels 
glandlike; leaflets 5 or 7, linear-oblong or linear-cuneate, truncate or retuse apically, 
glabrous, gland-dotted beneath, bluish-green; peduncles opposite the leaves, 10-25 mm. 
long; spikes 2-6 cm. long, moderately to very dense; bracts broadly ovate, abruptly short
acuminate, glabrous, scarious-margined, bluish-green and gland-dotted dorsally, persis
tent; flowers sessile or nearly so; calyx tube broadly turbinate, 3 mm. long, IO-ribbed, 
silky, not conspicuously gland-dotted; calyx lobes filiform from a deltoid base, 6 to 40 
times as long as broad, silky-plumose, 4 mm. long; corolla purple to nearly flesh-colored; 
blade of the banner rounded-reniform, 2 mm. long, 3 mm. broad, the claw 3 mm. long; 
wings inserted near the middle of the "stamen tube," the keel petals higher up, the 
blades of the former 2.5-3 mm. long, the claws 1 mm. long; blades of the keel petals 
similar but with a comparatively smaller basal lobe, 4-4.5 mm. long; pod densely villous 
above. Paroscla pogonathera (Gray) Vail, P. W alkerae Tharp &: Bar kl. Frequent in the 
Trans-Pecos and Rio Grande Plains, scattered n.e. to Wichita Co., Mar.-Sept.; Tex. to 
Ariz. s. to Zac. and S. L. P. 

Plants of Trans-Pecos and westward that have calyx teeth over 4 mm. long and rela
tively large flowers (keel blades mostly 4.5-6 mm.) are var. pogonathera; south and east 
from Uvalde Co. the species is represented by the smaller flowered var. Walkerae (Tharp & 
Barkl.) B. L. Turner, with calyx teeth mostly less than 4 mm. and keel blades, often paler 
purple, only 3.5-4.5 mm. long. Intergrades occur on the lower Rio Grande. 

14. Dalea enneandra Nutt. Perennial with woody roots; stems mostly solitary at base,
3-10 dm. tall, glabrous, branched above; leaves 2-3 cm. long; stipules subulate; rachis
margined, gland-dotted; leaflets 5 to 9, linear or narrowly oblong, conspicuously gland
dotted beneath, 5-12 mm. long, glabrous and bluish-green; peduncles slender, 2-4 cm.
long; spikes very lax, 5-12 cm. long; bracts broadly ovate, short-acuminate, densely gland
dotted dorsally, conspicuously scarious-margined; flowers sessile or nearly so; calyx tube
turbinate, 3 mm. long, densely silky; calyx lobes filiform with a deltoid base, 4 mm.
long, plumose; corolla white; blade of the banner rounded-cordate, gland-dotted below,
3 mm. long, the claw 3 mm. Jong; wings inserted near the middle of the "stamen tube,"
the keel petals higher up, the blades of the former 4 mm. long, those of the latter 5 mm.
long, the claws of both 1.5-2 mm. long; pod densely villous above, glabrous below.
D. laxiflora Pursh, Parosela enneandra (Nutt.) Britt. Frequent, mostly in alluvial soils,
n.-cen. Tex. w. to Plains Country, rare s.e. to Austin Co., May-Oct.; Ia. to N. D., N. M.,
Tex. and Miss.

15. Dalen aurea Nutt. GOLDEN DALEA. Perennial herb, slightly woody at the extreme
base; stems 1 to several, erect, 3-5 dm. tall, silky-canescent, leafy but the upper leaves 
reduced and scattered; leaves pinnately 5- or rarely 7-foliolate, ascending, 2-5 cm. long; 
stipules subulate, ( 1-) 2-3 mm. long; petiole about 1 cm. long; rachis sericeous, obscurely 
if at all dotted; leaflets oblong-oblanceolate to narrowly obovate, sparingly silky above, 
densely so and minutely gland-dotted beneath, 1-2 cm. long; peduncles terminating the 
stems, 1-10 cm. long; spikes dense, 2-5 cm. long, 15-25 mm. thick; bracts ovate, short
acuminate, densely silky, equaling the calyx; flowers sessile or nearly so; corolla yellow; 
blade of the banner flabelliform-cordate, about 4 mm. long and broad, the claw 4-5 mm. 
long; wings and keel petals inserted slightly above the middle of the "stamen tube," 
blades obliquely ovate, with a large rounded basal lobe, those of the wings about 5 mm. 
long, those of the keel petals 6-7 mm. long, the claws of both 1 mm. long; pods silky
villous. Parosela aurea (Nutt.) Britt. Widespread and locally common in w. two thirds of 
Tex:. e. to n.-cen. Tex., occasional on Gulf Coastal Plain ( Bee and Brooks cos.), May-July; 
S. D. to Wyo. ands. to Coah.
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16. Dalea nana Torr, DWARF DALEA. Perennial herb, branched at the base; stems 1-2
( -3) elm. taH, decumbent at the base or usually ascending, silky-canescent; leaves numer
ous, spreading, 2-3 cm. long; stipules subulate-setaceous, 1-3 ( -4) mm. long; petioles 4-8
mm. long; rachis silky-canescent; leaflets 5 to 9 ( rarely 3), obovate, 5-15 mm. long,
sericeous on both sides; peduncles opposite the leaves and at the ends of the branches,
5-20 mm. long; spikes oblong, dense, 1-3 cm. long, 8-13 mm. thick; bracts ovate or lance
ovate, short-acuminate, pubescent, about equaling the calyx; flowers sessile or nearly so;
calyx tube turbinate, IO-angled, 3 mm. long, sericeous; calyx lobes filiform from a broad
base, longer than the tube; corolla yellow, fading rose-colored; blade of the banner reni
form, 2 mm. long, 3.5 mm. broad, the claw 3 mm. long; blades of the other petals 3-3.5
mm. long, those of the keel petals slightly larger than those of the wings, the claws 1 mm.
long; pod villous.

The var. nana [Parosela nana (Gray) Heller], characterized by relatively loose spikes 
and broadly ovate bracts 2-4 mm. wide, is calcifuge and found usually in sandy soil 
throughout the Rio Grande Plains and, disjunctly, in a relatively large-flowered form in 
the Trans-Pecos and Northern Plains; the strongly calciphile var. carnescens ( Rydb.) 
Kearn. & Peeb. ( Parosela rubescens Wats., P. camescens Rydb., P. Whitehouseae and 
P. Lesueurii Tharp & Barkl. ) , distinguished by dense conelike spikes and lanceolate bracts
mostly less than 2 mm. wide, is the common form from the Edwards Plateau westward
through the Trans-Pecos. Occasional intergrades occur along the Rio Grande. The var.
nana to w. Kan., Colo., s.e. Ariz., Chih., N. L.; the var. camescens to s. Ariz., Tam. and
Dgo., flowers both in spring and fall.

17. Dalea Hallii Gray. Perennial herb with woody caudexes; stems slender, decumbent
( ascending toward the ends), 1-2 chn. tall, strigose-canescent; leaves digitately temate, 
2-4 cm. long; stipules subulate, 1-3 mm. long; petiole 10-15 mm. long, strigose; leaflets 3,
linear, acute or even minutely cuspidate, 10-25 mm. long, glabrous above, strigose
canescent beneath, obsoletely gland-dotted; peduncles terminal, 1-2 cm. long; spikes at
first dense, in age laxer, 1-4 cm. long; bracts ovate-lanceolate, acuminate, villous-canescent,
equaling the calyx; flowers sessile or nearly so; calyx tube turbinate, 2 mm. long, silky
canescent; calyx lobes filiform from a broad base, silky-plumose, nearly hvice as long as
the tube; corolla yellow, fading rose-colored; blade of the banner flabelliform-reniform,
2 mm. long, shorter than the claw; wings and keel petals inserted below the middle of the
"stamen tube;" blades of the wings 3.5-4 mm. long, those of the keel petals 5 mm. long;
pods villous. Parosela Hallii (Gray) Heller. N.-cen. Tex., n. and n.e. to Parker, Dallas,
Tarrant and Fannin cos., s. to Hays and Kerr cos., May-June; endemic.

18. Dalea Jamesii (Torr.) T. & G. Perennial herb with thick woody caudexes; stems
numerous, ascending, usually about 1 dm. high, densely silky; leaves palmately 3-foliolate, 
10-25 mm. long; stipules subulate-setaceous, indurate, 5-9 mm. long; petioles about 1 cm.
long, densely silky; leaflets obovate or cuneate, rounded or acutish apically, 8-15 mm.
long, densely silky-canescent on both sides; peduncles terminal, very short, sometimes
obsolete; spikes dense, 15-60 mm. long, 15-18 mm. thick; bracts deciduous, membranous,
ovate or broadly lanceolate, acuminate, equaling the calyx, often purple-tinged; flowers
sessile or nearly so; calyx tube turbinate, 25-30 mm. long, densely silky, the lobes filiform
from a broad base, plumose, and longer than the tube; corolla yellow, fading purplish;
blade of the banner cordate, 3 mm. long, equaling the claw; wings and keel petals inserted
below the middle of the "stamen tube;" blades of the wings 4-4.5 mm. long, those of the
keel petals 7-8 mm. long; pod villous. Parosela Jamesii (Torr.) Vail. Local in Trans-Pecos
mts. and very rare in Plains Country and one record for Crockett Co., Apr.-July; s. to n.
Dgo.

19. Dalea Wrightii Gray. Low perennial herb with woody roots and short caudexes;
stems several, ascending or erect, rarely more than 1 dm. long, densely silky-canescent, 
leafy; leaves pinnately 5- to 7-foliolate, 2-4 cm. long; stipules setiform, ( 4-) 5-9 mm. long, 
indurate; petioles about 1 cm. long; rachis sericeous, not gland-dotted; leaves oblanceolate 
to obovate or elliptic, 5-20 mm. long, silky-canescent on both sides; spikes subsessile at 
the ends of the stems, 2-6 cm. long, nearly 2 cm. thick; bracts lanceolate, acuminate, 
longer than the calyx; flowers sessile or nearly so; calyx tube turbinate, 3 mm. long, 
densely silky, IO-ribbed; calyx lobes filiform from a broad base, plumose, almost twice as 
long as the tube; corolla yellow, fading rose-colored or purplish; blade of the banner 
cordate-flabelliform, nearly 3 mm. long and broad, the claw 6 mm. long; wings and keel 
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petals inserted a little above the middle of the "stamen tube;" blades of wings 3.5 mm. 
long, those of keel petals 4 mm. long; pod villous. Parosela Wrightii (Gray) Vail, P.
Warnockii Tharp & Barkl. Frequent in the Trans-Pecos, Apr.-Sept.; Tex. to s. Ariz., n. 
Chih., Son. and Coah. 

20. Dalea laniceps Bameby. Dwarf perennial herb, silvery-pilose throughout, not visibly
glandular but aromatic; stems usually 1 to 3, rarely several, including the solitary termi
nal disproportionately large heads 2.5-8 cm. long; leaves 1-3.5 cm. long, pedately 3-
foliolate the leaflets rhombic-ovate to elliptic-oblong and 5-18 mm. long, the terminal one 
largest; stipules linear-setiform, ( 3-) 4-8 mm. long; spikes sessile among the upper leaves, 
densely many-flowered, plumply ovoid-oblong to subglobose, 1-3 ( -3.5) cm. long, 1.5-2 
cm. thick; bracts dimorphic, the outermost broadly ovate-acuminate, 6-9 long, 3.5-5 mm.
wide, the inner ones about as long but narrower, elliptic, acuminate; flowers sessile; calyx
tube densely pilose, 2.5-3 mm. long, the triangular-aristate teeth 5-6 mm. long, in
age plumose; petals clear-yellow drying orange- or pinkish-brown; blade of the banner
reniforrn, about 2 mm. long, the claw 5-6 mm. long; wings and keel petals inserted well
above the middle of the "stamen tube;" blades of wings 3 mm. long, those of keel petals 3-4
mm. long; pod barbate above the middle. Rare and scattered, dry stony hillsides, often on
limestone, in Tex. known only from s. Pecos Co., Apr.-May, again in fall; Trans-Pecos Tex.
to N.L., Zac. and e. Chih.

21. Dalea Greggii Gray. Subshrub with thick caudex; branches several, decumbent or
prostrate, grayish-tomentose, gland-dotted, usually several dm. long, woody near the 
base, rooting at the nodes and often forming tight colonies 1 m. or more across; leaves 
5-20 mm. long, densely sericeous-grayish-tomentose; stipules subulate, 1-2 mm. long;
petiole not more than twice as long as the lowest intemode of the rachis; rachis 1-2 cm.
long; leaflets 5 or 7 ( rarely up to 11), often crowded, obovate, 3-6 mm. long; heads erect,
terminal, dense, usually 1-2 cm. long and 1 cm. or less thick (not including protruding
corollas), sessile or short-peduncled; flowers sessile; bracts ovate-lanceolate, densely
silky-villous, shorter than the calyx, early-deciduous, the upper ones 4-5 mm. long and
broadly lanceolate; calyx 5-6 mm. long; calyx tube broadly turbinate, weakly IO-ribbed,
2.5 mm. long, densely silky-villous, inconspicuously gland-dotted between the ribs; calyx
lobes subulate, pilose, 1-3 mm. long, about equaling the tube; corolla reddish-lavender to
purple ( rarely the banner and claws yellowish); petals often with a gland near the tip;
banner blade rhombic-ovate, longer than broad, the claw 2 mm. long; wing blades 4 mm.
long, the wings shorter than the keel/etals; keel petals 5-7 mm. long, their blades 5 mm.
long, claws about 1.5 mm. long; po densely villous and minutely gland-dotted above, 
glabrat� below. Parosela Greggii (Gray) Heller. Scattered in limestone hills, s.e. part of 
the Trans-Pecos, Mar.-Aug.; Tex., Ch1h., Coah., Tam., N. L., Hgo., Dgo., Zac., S.L.P., 
Pue, and Oax. 

22. Dalea formosa Torr. FEATHER PLUME. Shrub 3-10 dm. tall, divaricately branched;
branches glabrous and sparingly gland-dotted; leaves usually less than 1 cm. long; stipules 
subulate, persistent; rachis glabrous; stipels conic, thick; leaflets 7 or 9, oblong-spatulate, 
1.5-2 mm. long, involute, glabrous, gland-dotted beneath; spikes headlike, few-flowered, 
short-peduncled, terminal; bracts broadly ovate, glabrous, conspicuously gland-dotted, 
short-acuminate, deciduous; calyx tube deeply campanulate, pilose, IO-ribbed, with a 
row of glands in each interval; calyx lobes filiform from the deltoid base, plumose, 6 mm. 
long, longer than the tube; corolla rose-colored with the banner usually yellowish; blade 
of the banner cordate, 4 mm. long, the claw nearly as long; blades of the wings 5 mm. 
long, those of the keel petals 6-7 mm. long, the claws of both 4 mm. long; pod pilose and 
gland-dotted above, glabrate below. Parosela fonnosa (Torr.) Vail. Frequent in dry 
scrubby vegetation in the Trans-Pecos, infrequent in Plains Country and e. to Taylor, 
Kimble and Webb cos., June-Sept.; Okla. and Colo., s. to Son., Chih. and Coah. 

This is reputedly a good browse; it is a host-species of Pilostyles Thurberi.
23. Dalea thyrsi8ora Gray. Erect subshrub 5-12 din. tall, with many thick short grayish

brown villous branches; leaves 2-5 cm. long; stipules subulate, 3-5 mm. long; rachis short
villous; stipels glandlike; leaflets 3 to 9, obovate or ovate, often retuse, 6-18 mm. long, 
short-villous on both sides, gland-dotted beneath; spikes short, dense, usually oblong 
and subsessile in the axils of the leaves; bracts ovate, about equaling the calyx tube; calyx 
tube pubescent, strongly IO-ribbed, conspicuously gland-dotted in the intervals, 2.5-3 mm. 
long; calyx lobes filiform, plumose, the lowest 5 mm. long and recurved at the tips, the 
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rest 4 mm. long; corolla yellowish, turning brownish-purple. D. domingensis var. pauci
foli� Coult., Parosela humilis (Mill.) Rydb. Local in open b�shlands in the Brownsville 
region, Cameron Co., extreme s. Tex., Sept.-Dec.; lowlands m Tex., Mex., Guat. 

24. Dalea emarginata ( T. & G.) Shinners. Slenderly taprooted annual, often with
several spreading nearly simple branches from the base, 2-5 dm. long or longer; leaves 
2-5 cm. long, spreading; stipules subulate; leaflets 13 to 17, glabrous, cuneate or oblong
cuneate, 2-7 mm. long, emarginate apically, glabrous, verdigris-green above; minutely
gland-dotted beneath; spikes oblong or cylind.iic, long-peduncled, in fruit 1-3 cm. long,
about 1 cm. thick; bracts about as long as the calyxes, obovate, abruptly acuminate, vil
lous dorsally, with glabrate tips; flowers sessile or nearly so; calyx villous, 3 mm. long,
oblique; calyx lobes lanceolate, acuminate, fully equaling the tube; corolla rose-purple;
blade of the banner broadly rectangular-oblong, retuse or truncate apically, truncate
basally, 2.5 mm. long, shorter than the claw; other 4 petals inserted not far below the end
of the stamen tube, their blades oblong, rounded apically, 2.5 mm. long, the claws short; 
stamens 5; pod obliquely obovate, somewhat lunate, villous above. Peta1ostemum emargi
natum T. & G. Sandy soils of s. Tex., often abundant, n. to Real, Llano and Brazos cos., 
Mar.-Dec.; Tex. s. to Ver. 

34. PETALOSTEMUM M1CHX. PRAIRIE CLOVER 

Unarmed perennial herbs, the herbage and/or the flowers gland-dotted; leaves alternate, 
once-imparipinnately-compound with 3 to numerous leaflets; stipules linear or subulate, 
persistent; flowers in dense terminal heads or spikes, each flower subtended by a bract; 
calyx comprising an obconoid or campanuloid often longitudinally ribbed tube and 5 
usually narrow lobes; corolla subpapilionaceous, of 5 separate and similar petals usually 
attached in different places, the uppermost petal (banner, though not much if any larger 
than the rest) inserted near the rim of the floral cup, the other 4 inserted at the terminus 
of a structure which appears to be formed by the coalescence of the lower portions of 
the stamens and is thus called a stamen tube ( though it may be formed partly of floral 
cup tissue); petals white, yellowish, pink or purplish; stamens 5, monadelphous in that 
the lower parts of the filaments are coalescent with only the most distal portion free; 
fruit a short obovate or semiorbicular 1- or 2-seeded usually indehiscent dry pod, enclosed 
in or but slightly exserted from the persistent calyx. 

A wholly North American genus with about 35 species, not at all well-delimited from 
Dalea but technically keyed out on the basis of the insertion of 4 of the petals at the 
rim of the "stamen tube" instead of along the length of it. Accord.in� to some authors, 
on etymological grounds the name should be spelled "Petalostemon,' and is masculine 
instead of neuter as here treated. 

1. Leaflets ( on well-developed leaves) 25 to 41; flowers white; calyx tube pubescent ..
. . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. P. microphyUum.

I. Leaflets 3 to 25 ( 2 )
2 ( 1 ) • Calyx gla bro us or ciliate on the margins of the lo bes only; flowers white ( 3 )
2. Calyx or at least the calyx lobes densely pubescent; flowers yellowish, rose or purplish

(6) 

3(2). Flower heads (spikes) globose or subglobose, 12 mm. long or shorter ....... . . 
•• . • • • . • • • . . • • • . • . • • . • • • . . . . . • • • • . . . • • • . . • . • . 1. P. multiflorum.

3. Flower heads elongate, cylindric, 15-100 mm. long ( rarely less on late-flowering
branches) ( 4 ) 

4( 3). Calyx tube with a ring of small glands at the top ( rarely glandless); calyx not 
noticeably oblique ...........................•. 2. P. candidum.

4. Calyx tube covered with large scattered glands; calyx strongly oblique ( 5)
5( 4). Leaflets 13 to 25; tips of bracts glabrous ...... .. .4. P. glandulosum.
5. Leaflets 9 to 13 ( to 17); tips of bracts pubescent ..... 5. P. phleoides.

6( 2). Leaves and stem both glabrous ( rarely sparingly pilose) or the stems short
pubescent and the leaves glabrous ( 7) 

6. Leaves and stems densely short-pubescent to long-hirsute (see also P. purpureum)
or the stems rarely sparsely pUose ( 14) 
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7 ( 6). Petals pale-yellowish; bracts narrowly lanceolate, brownish-pubescent throughout 
. . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. P. compact um. 

7. Petals rose or purplish; bracts ovate, often abruptly acuminate, if narrowly lanceolate
then the upper portion glabrate ( 8) 

8 ( 7). Bracts narrowly lanceolate; stems decumbent or weakly ascending; plants of the 
Gulf Coast grassland ( and Oklahoma) .........•.. 16. P. decumbens. 

8. Bracts ovate to broadly lanceolate; stems stifHy erect or ascending; plants of central
and northern Texas (9) 

9(8). Spikes slender, 1 cm. thick or less (10) 
9. Spikes 1 cm. thick or more ( 12)

10(9). Calyx tube and lobes covered with a dense spreading usually tawny pubescence;
plants of Panhandle and northwest areas of Texas .. 12. P. tenuifolium. 

10. Calyx tube and lobes unevenly pubescent with a short white appressed pubescence,
or else the calyx glabrate; plants of central Texas ( 11) 

11 ( 10). Calyx lobes completely glabrate or merely ciliate along the margin; south-central 
Texas ( intergrading with the species below) ...... 3. P. sabinale. 

11. Calyx lobes conspicuously pubescent .......•..•.... 13. P. tenue. 

12 ( 9). Calyx densely villous throughout with spreading hairs ..........•.........•.. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11. P. purpureum. 

12. Calyx with a dense appressed pubescence, the tube or lobes often with some degree
of glabrousness ( 13) 

13(12). Mature plants 3-6 dm. high; peduncles 4-12 cm. long; widespr�ad plants of 
central and north-central Texas .................. 15. P. pulchcmmum. 

13. Mature plants 1-2 dm. high; peduncles 3 cm. long or less; rare restricted endemic of
north-central Texas ••..............•.....•..•.• 14. P. Reverchonii. 

14 ( 6). Flowers pale-yellow; spikes 15-30 mm. thick . . . . . . 8. P. obovatum. 
14. Flowers pink; spikes 8-13 mm. thick ( 15)

15( 14 ). Calyx (including lobes) 4-5 mm. long; spikes 10-13 mm. thick; stems densely
villous; Panhandle area of Texas •.............•.. 10. P. villosum. 

15. Calyx 3-4 mm. long; spikes 10 mm. thick or less; stem sparsely pubescent; eastern
Texas . . . • • . • • . . . . . . . . . . . . . . • . . . . . . . . • . . . . . • . 9. P. griseum. 

I. Petalostemum multiflorum Nutt. Perennial herb with woody caudex; stems several,
3-6 dm. tall, glabrous, grooved, much-branched, the upper branches short and with few 
reduced leaves; leaves numerous, 2-4 cm. long, spreading; stipules lance-subulate; leaflets 
3 to 9, linear, linear-oblong or linear-oblanceolate, obtuse or mucronate, often involute, 
conspicuously gland-dotted beneath, glabrous, 6-12 mm. long; spikes usually numerous, 
subglobose, in frnit 8 mm. thick and about 1 cm. long; bracts rhombic-lanceolate, with 
subulate tips, shorter than the calyxes, deciduous; calyx 3 mm. long; calyx tube glabrous, 
strongly IO-ribbed; calyx lobes deltoid-lanceolate, 1 mm. long, marginally ciliolate but 
otherwise glabrous; corolla white; blade of the banner reniform, 2-2.5 mm. long, 3 mm. 
broad, the claw 3 mm. long; blades of the other petals elliptic, 3 mm. long, the claws 1.5 
mm. long; pod obliquely obovoid, 3.5 mm. long, the beak at right angles to the long
axis. Dalea multiflora (Nutt.) Shinners. Locally abundant in cen. Texas, e. to Harris
and Grimes cos., s. to Maverick and Nueces cos., w. to Taylor and Crockett cos., ( re
ported by Rowell from Hemphill Co. in the Panhandle), June-July; Mo. to Kan. and
s. to Tex.

2. Petalostemum candidum (Willd.) Michx. Perennial with woody base; stems 3-10
dm. long, glabrous, striate, with ascending or spreading branches; leaves scattered, 
ascending, 3-5 cm. long; stipules subulate; leaflets 5 to 9, oblong or linear-oblanceolate 
to linear, 1-3 cm. long, acute or mucronate, minutely gland-dotted beneath, acute basally; 
spikes dense ( or in some populations the internodes elongating after anthesis ), oblong to 
cylindric, in fruit about 8 mm. thick and 15-100 mm. long; bracts lanceolate with a 
long subulate tip, longer than the calyxes or the buds; calyx 3 mm. long; calyx tube 
glabrous, IO-angled or -ribbed, with a ring of small glands near the top or rarely glandless, 
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not noticeably oblique; calyx lobes deltoid-lanceolate, villous-ciliolate, acute, 1 mm. long; 
corolla white; blade of the banner renifonn, cordate, 2 mm. long, 3 mm. broad, the claw 
2.5 mm. long; blades of the other petals ovate to oblanceolate, cuneate basally, 2.5 mm. 
long, about equaling the claws; pod obliquely obovoid, 3 mm. long. Represented with us 
by 2 intergrading varieties as follows: 

Var. candidum. Leaflets relatively broad, most of them more than 2 mm. broad; spikes 
remaining dense even after anthesis; bracts not completely dehiscent, a minute "heel" 
remaining on the rachis after abscission; calyx glabrous and with low rounded bony ridges 
after anthesis. Dalea candida Willd. Scattered in e., s.e. and n.-cen. Tex., rarely w. into 
the Plains Country where intergrading with the next. 

Var. oligophyllum (Torr.) Henn. Leaflets relatively narrow, most of them less than 2 
mm. broad; after anthesis the dense spikes becoming looser by the elongation of inter
nodes; bract completely dehiscent; calyx puberulent and after anthesis with sharp wing
like prominent ridges. P. oligophyllum (Torr.) Rydb. ( illegit. name), P. truncatum
Rydb., P. occidentale (Heller) Fern. Scattered populations in higher parts of Plains
Country and Trans-Pecos, May-Sept.; N.D. and Mont. s. to Chih. and Dgo.

3. Petalostemum sabinale Wats. Perennial, woody only at the base; stems ascending,
2-4 dm. tall, glabrous, somewhat striate; leaves yellowish-green, about 3 cm. long; leaflets
11 to 15, linear or linear-obl:mceolate, 10-15 mm. long, flat, gland-dotted beneath, blunt,
glabrous; spikes cylindric, in age 4-6 cm. long and 1 cm. thick or less; bracts broadly
lanceolate, acuminate, glabrous, deciduous, about equaling the calyxes; calyx 3 mm. long;
calyx tube glabrous, IO-ribbed, with conspicuous yellow glands; calyx lobes short, tri
angular, ciliolate ( but otherwise glabrous ), acute; corolla rose-colored; blade of the
banner broadly cordnte, notched at the apex, 2 mm. long, 3 mm. broad, the claw 2 mm.
long; blades of the other petals oblong-oblanceolate, obtuse apically, 2.5 mm. long; pod
glabrous, obliquely obovoid. Dalea sabinale ( Wats.) Shinners. Known only from Bandera
Co., s. part of Edwards Plateau, at the entrance to Sabinal Canyon, May-July; endemic. 

Closely related to P. tenue and perhaps only a form of that species, seeming to inter
grade with it. 

4. Pctalostemum glandulosum Coult. & Fish. Perennial with woody base; stems striate,
leafy, glabrous, 2-6 dm. tall, branched; leaves 2-4 cm. long, ascending; stipules subulate
setaceous; leaflets 13 to 25, oblong or oblong-obovate, 5-8 mm. long, obtuse or retuse, 
conspicuously gland-dotted beneath, dark-green above, paler beneath, glabrous or 
sparingly pilose above; spikes dense, cylindric, in fruit 8 mm. thick and 2-9 cm. long; 
bracts linear-lanceolate, caudate-attenuate, longer than the calyxes and buds, glabrous; 
calyx rme-tingecl, 3-4 mm. long; calyx tube strongly oblique, gibbous on the upper side, 
glabrous, conspicuously gland-dotted, not ribbed; calyx lobes small, all near the lower 
side, ciliolate on the margins, the lower 3 lance-subulate, the upper 2 broadly deltoid, 
with a subulate tip; corolla white; blade of the banner cordate, 3-4 mm. long, 4 mm. 
broad, the claw fully 3 mm. long; blades of the other petals linear, 3 mm. long, the claws 
1.5 mm. long; pod obliquely obovoid, 3 mm. long, pubescent. Dalea glandulosa ( Coult. 
& Fis'h.) Shinners. Scattered on the Tex. Coastal Plain from Hardin and Trinity cos. s.w. 
to Aransas and Dimmit cos., rare inland to Val Verde Co., May-July; endemic. 

Apparently closely related to P. microphyllum and P. phleoides. 
5. Petalostemum phleoidcs T.&G. Perennial, branched at the base; stems 3-7 dm.

tall, simple or branched, striate, glabrous or nearly so; leaves 3-5 cm. long, ascending; 
stipules subulate-setaceous; leaflets 9 to 13 (to 17), oblong or cuneate-oblong, 5-10 mm. 
long, usually rounded apically, conspicuously gland-dotted beneath, sparingly pilose on 
both sides; spikes cylindric, dense, in fruit 15-60 mm. long and about 8 mm. thick; bracts 
lanceolate, with long subulate-filiform long-ciliate tips, much-exceeding the calyxes of 
the buds; calyx 3 mm. long; calyx tube turbinate, strongly oblique, glabrous, 10-nerved, 
covered with large scattered glands; calyx lobes near the lower side, similar to those of 
P. glandulosum, ciliolate marginally; corolla white; blade of the banner cordate, 3 mm.
long, 3-4 mm. broad, the claw 3 mm. long; blades of the other petals linear or linear
oblanceolate, 3 mm. long, the claws 2 mm. long; pod obliquely obovoid. Dal.ea ph'leoides
( T .&G.) Shinners. Rare in sandy woodlands of e. Tex., June; also Ark.

6. Petalostemum microphyllum ( T .&G. ) Heller. Perennial, branched at the woody
base; stems erect or ascending, 2-6 chn. tall, grooved or striate, more or less pilose, often 
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branched; leaves numerous, 3-5 cm. long, spreading or ascending; stipules subulate; 
leaflets 25 to 41, oblong or oblong-cuneate, 4-6 mm. long, emarginate, conspicuously 
gland-dotted beneath, more or less pilose or in age glabrate; spikes dense, cylindric, in 
fruit 8 mm. thick and 2-5 cm. long; bracts linear-lanceolate, densely pubescent, with 
long-subulate persistent tips, longer than the calyxes; calyx 2.5-3 mm. long; calyx tube 
oblique, gibbous above, densely pubescent; calyx lobes very short, the lower 3 triangular
ovate; corolla white; blade of the banner cordate, 2 mm. long, 3 mm. broad, the claw 
3 mm. long; blades of the other petals linear-oblanceolate, 3 mm. long, the claws 2 mm. 
long; pod 2-2.5 mm. long, obliquely and very broadly obovoid, pubescent, the beak at 
right angles to the axis. Dalea Drummondiana Shinners. Frequent in e., s.e. and n.-cen. 
Tex., w. to Young, Conzales, Goliad and Nueces cos., June-July; endemic. 

7. Petalostemum compachun (Spreng.) Swezey. Perennial with woody taproot; stems
several, 4-8 elm. tall, glabrous, striate, leafy; leaves numerous, ascending, 5-8 cm. long; 
stipules subulate; leaflets 5 to 7, oblong to oblong-lanceolate or linear-oblong, acute or 
obtuse, short-petiolate, glabrous, pale-green above, gland-dotted and paler beneath, 
15-25 mm. long; spikes cylindric, dense, in fruit 10-12 mm. thick and 2-15 cm. long;
bracts narrowly lanceolate, attenuate, densely pubescent with long brownish silky hairs;
calyx 4.5 mm. long, densely silky-villous with brown hairs; calyx lobes narrowly lanceolate
and equaling the tube; corolla f ale-yellowish; blade of the banner cordate, 2 mm. long,
the claw 4 mm. long; blades o the other petals lanceolate or oblanceolate, 2 mm. long, 
the claws about 1 mm. long; pod broadly obliquely obovate, almost hall-round, 2 mm. 
long, sparingly pubescent. Dalea compacta Spreng. Infrequent or rare in w. Tex. 
( Mitchell, Martin, Presidio and Hudspeth cos.}, June-July; Wyo. and Neb. to Tex. 

8. Petalostemum obovarum T.&G. PussYFOOT. Perennial; stems decumbent or as
cending, 3-5 dm. long, densely silky-villous; leaves numerous, 3-5 cm. long; stipules 
subulate; leaftets obovate or ovate, 8-10 mm. long, truncate, rounded or acutish apically, 
densely silky-villous on both sides; spikes cylindric, in fruit 15-30 mm. thick and 5-11 
cm. long; bracts broadly elliptic to ovate, acuminate, silky-villous, longer than the
calyxes; calyx 6 mm. long, silky-villous; calyx lobes lanceolate, caudate-attenuate, twice
as long as the rube; corolla pale-yellow; banner blade cordate, 2 mm. long, the claw 2
mm. long; blades of the other petals oblong, 3 mm. long, the claws less than 1 mm. long;
pod broadly obliquely obovate, nearly orbicular, villous. Da'lea obovata ( T.&C.)
Shinners. Sandy prairies of s. Tex., n. to Travis and Colorado cos., Apr.-July; endemic.

9. Petalostemum griseum T.&C. Perennial; stems 2-7 dm. tall, usually erect, often
reddish, striate, sparsely pilose, branched above; leaves numerous, 3-4 cm. long, spreading; 
stipules subulate; leaflets 9 to 17, oblong to obladeeolate or linear-oblong, 6-12 mm. long, 
mucronate, finely long-pilose, conspicuously gland-dotted beneath; spikes many, very 
short-peduncled, cylindric, in fruit 25-60 mm. long and 6-7 mm. thick; bracts deciduous, 
linear-lanceolate, caudate-attenuate, longer than the calyxes, pubescent; calyx IO-ribbed, 
densely pubescent, 3 mm. long; cal� lobes lanceolate or deltoid-lanceolate, acute, a 
little longer than the rube; corolla pink or pink-purple; blade of the banner cordate, 2 
mm. long and as broad, equaling the claw; blades of the other petals oblong, 2 mm. long,
the claws scarcely 0.5 mm. long; pod 2 mm. long, obliquely obovoid, pubescent. Dalea
grisea ( T. & G.) Shinners. Sandy woodlands, e. and s.e. Tex., spring-summer; endemic.

Closely related to P. villcsum. 
10. Petalostemum villosum Nutt. Perennial with woody taproot and caudex, branched

at the base, bushy; stems ascending or decumbent, 3-6 dm. tall, densely villous; leaves 
very numerous and crowded, 3-5 cm. long, often with fasciculate ones in their axils; 
stipules subulate; leaflets 9 to 17, close, oblong or oblanceolate, acute or obtuse, 5-10 mm. 
long, 2-4 mm. broad, densely villous; spikes terminating the branches, usually subsessile, 
sometimes clustered, cylindric, in fruit 8 mm. thick and 2-10 cm. long, dense; bracts 
lanceolate, caudate-attenuate, longer than the calyxes, deciduous, villous; calyx ( including 
lobes) 4-5 mm. long, densely villous, IO-ribbed, the lanceolate lobes acute and shorter 
than the rube; corollas pale-rose-purple, rarely white; blade of the banner cordate, 2 mm. 
long and broad, the claw 2.5 mm. long; blades of the other petals elliptic, 2.5 mm. long, 
the claws 0.5 mm. long; pod obliquely obovate, somewhat lunate, 3 mm. long, villous, 
Dalea villosa (Nutt.) Spreng. Scattered or rare in the Plains Country, in sandy soil, 
June-Aug.; Mich. to Mo., Tex., Mont. and Sask. 
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11. Petalostemum purpureum (Vent.) Rydb. Perennial, branched at the woody base;
stems 2-9 dm. tall, striate, glabrous to villous, more or less branched; leaves numerous, 
3-5 cm. long, often with fasciculate ones in their axils; stipules subulate; leaflets often 5, 
linear, glabrous or villous, 8-20 mm. long, 1-3 mm. broad, involute; spikes short
peduncled, oblong or cylindric, dense, in fruit 15-50 mm. long and about 1 cm. thick or
more; bracts broadly oblanceolate, abruptly acuminate, densely pubescent, with a dark
almost glabrous subulate tip; calyx silky-villous, 3-4 mm. long, the lanceolate lobes acute
and shorter than the tube; corolla rose-purple; blade of the banner cordate, obtuse, 2 mm.
long, the claw about 3 mm. long; blades of the other petals oblong, rounded apically,
3 mm. long, the claws 1 mm. long; pod obliquely obovate, 3 mm. long, pubescent. Da'lea

purpurea Vent., P. molle Rydb. Rare and scattered in n. Tex. in cos. bordering the Red
River, isolated in Guadalupe Mts. in the Trans-Pecos, June-July; Ind. to Sask., N.M. and
Tex.

Some populations seem to show the effect of introgression of this species with P.

tenuifolium and P. pulcherrimum. 
12. Petalostemum tenuifolium Gray. Perennial with woody base; stems ascending or

erect. slender, 15-30 cm. tall, pale, glabrous, striate, branched; leaves ascending, 3-4 cm. 
long; stipules subulate-setaceous; leaflets 3 to 5, linear or narrowly linear-oblanceolate, 
8-18 mm. long, involute, blunt, glabrous or nearly so, sparingly glandular; spikes cylindric,
in fruit 2-5 cm. long and about 8 mm. thick; bracts silky-villous throughout, ovate,
abruptly contracted into a subulate tip, slightly exceeding the buds; calyx 4 mm. long,
externally with a dense spreading usually tawny pubescence all over, the deltoid-lanceolate
lobes about as long as the tube; corolla rose-purple; blade of the banner cordate, 3 mm.
long and as broad, nearly equaling the claw; blades of the other petals oblanceolate, 3
mm. long; pod pubescent. P. Porterianum Small, Dalea tenuifolia (Gray) Shinners.
Frequent in higher parts of Plains Country, along the Red River e. to Wichita Co., May
Sept.; Kan. to Ark. and Tex.

The population in Wichita Co. seems to indicate intergradation between this species 
and P. pulcherrimum. 

13. Petalostemum tenue (Coult.) Heller. Perennial with woody base; stems much
branched, glabrous, slender, terete, about 3 dm. tall; leaves numerous, spreading, 2-3 cm. 
long; stipules subulate-setaceous; leaflets 3 to 5, linear, strongly revolute, 5-12 mm. long, 
acute, glabrous or nearly so, strongly punctate; spikes usually long-peduncled, subglobose 
to cylindric, 10-30 mm. long and 7-10 cm. thick in fruit; bracts ovate-lanceolate, pubes
cent, much shorter than the calyxes, apically often glabrous; calyx 4 mm. long, appressed
sillcy; calyx lobes deltoid-ovate, shorter than the tube, conspicuously pubescent; corolla 
pink-purple; blade of the banner broadly cordate, 2 mm. long, shorter than the claw; 
blades of the other petals elliptic, 3 mm. long; pod obliquely obovate, finely pubescent. 
Da'lea Stanfieldii (Small) Shinners. Edwards Plateau s.w. to Tom Green and Medina cos. 
and n. to Wise and Denton cos., in rocky limestone areas, May-July; endemic. 

14. Petalostemum Reverchonii \Vats. Perennial, branched at the woody base; stems
diffuse, 1-2 dm. long, glabrous or finely pubescent; leaves 2-3 cm. long; stipules subulate; 
leaflets 5 to 11, linear or linear-oblanceolate, glabrous, 5-10 mm. long, acutish, somewhat 
involute; peduncles 3 cm. long or less; spikes subglobose or oblong, in fruit 1-7 cm. long 
and about 1 cm. thick or thicker; bracts shorter than the calyxes, deciduous, silky through
out, broadly lanceolate, acuminate; calyx about 4 mm. long, with appressed silky 
pubescence; calyx lobes deltoid, acute or acuminate, about equaling the tube; corolla 
deep-pink or rose; pods silky, obliquely obovate, 3 mm. long. Dalea Reverchonii (Wats.) 
Shinners. Known only from the limestone summit of Comanche Peak, Hood Co., Tex., 
where collected once in June, about 1880; endemic. 

15. Petalostemum pulcherrimum (Heller) Heller. Perennial with woody taproot,
branched at the base; stems simple, erect, striate, glabrous or sparingly pubescent, 3-7 
elm. tall; leaves 4-6 cm. long, numerous; stipules subulate-filiform; leaflets 3 to 7, linear, 
2-4 cm. long, 1-3 mm. broad, acute at both ends, often �omewhat involute, yellowish
green above, somewhat glaucous, sparingly pubescent or glabrous, gland-dotted beneath;
peduncles 4-12 cm. long; spikes oblong, in fruit 2-4 cm. long and 12-15 mm. thick;
bracts broadly ovate, short-acuminate, pubescent, with a dark almost glabrous subulate 
tip; calyx 4 mm. long; calyx tube glaucous, silvery-pubescent; calyx lobes much shorter 
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than the tube, the 3 lower deltoid-lanceolate, the upper 2 triangular-ovate; corolla deep
rose-purple; blade of the banner 2.5 mm. long, cor<laJe, rounded or retuse apically, the 
claw 3 mm. Jong; blades of the other petals oblong or e11iptic, rounded apically, 3 mm. 
long, the claws 1 mm. long; pod broadly obliquely obovoid, slightly pubescent, 3 mm. 
long. Dalea Helleri Shinners. Frequent in calcareous soils, n.-cen. Tex., infrequent s.e. to 
Goliad, Jackwn and Montgomery cos., w. to Irion Co., rare in the Trans-Pecos (Hudspeth 
Co.), May-July; Mo. and Ark. to Tex. and N.M. 

Apparently intergrading with P. purpureum and other species in parts of its range. 
16. Petalostemum decumbens Nutt. Perennial; stems solitary or several, decumbent or

weakly ascending, glabrous or sparingly pubescent, striate; leaves numerous, 3-5 cm. long, 
ascending; stipules subulate; leaflets 5 to 7, linear or linear-oblong, 8-20 mm. long, acute 
or mucronate, slightly involute marginally, sparingly pilose, gland-dotted beneath; spikes 
ovoid or short-oblong, 1-2 cm. long and fully 1 cm. thick in fruit; bracts lanceolate, 
attenuate, much longer than the calyxes and buds, the tips glabrous; calyx with short 
silky-appressed pubescence, 4 mm. long; calyx lobes lanceolate or ovate-lanceolate, 
shorter than the tube, acute; corolla pink or rose-purple; blades of the banner oblong
ovate, cordate basally, 3 mm. long, equaling the claw; blades of the other petals linear
oblong, fully 3 mm. long, the claws less than 1 mm. long; pod broadly and obliquely 
obovate, strigillose. Black clay soils of s.e. Tex. and n. to Polle and Tyler cos. in local 
prairies or gumbo glades, Apr.-June; also Okla. 

35. BRONGNIARTIA H.B.K.

A genus with about 40 species in the drier parts of tropical America, of which we have 
one: 

I. Brongniartia minutifolia Wats. Unarmed shrub 3-'13 dm. tall, much-branched;
branches somewhat zigzag, glaucous-green, nearly glabrous; leaves alternate, approximate, 
once-imparipinnately-compound, 3-7 cm. long, glabrous; stipules herbaceous, lanceolate, 
2-3 mm. long, rather persistent; petioles 3-8 mm. long; leaflets 19 to 41, linear, revolute,
2-5 mm. long; stipels essentially absent; flowers solitary in the axils; pedicels 6-15 mm.
long, near the top with 2 minute bractlets less than 1 mm. long; calyx 7-9 mm. long, with
an obliquely obconoid or campanuloid tube, puberulent internally; calyx lobes lanceolate,
acute, the lower 3 free from each other nearly to the top of the floral cup, the upper 2
united much higher up; corolla papilionaceous, pale-purplish to cream-colored or yellow
white; banner with a nearly orbicular blade about 8 mm. long and a claw about 3 mm.
long; wings obovate, somewhat falcate, with an auricle at the base of the blade on the:
upper side; keel petals broadly lunate, coalescent near the apex; stamens 10, monadel
phous, the filaments coalescent about half their length; pod dry, dehiscent, much-flattened,
glabrous, obovate, 18-25 mm. long, attenuate below, the stipe equaling the calyx tube.
Rare in the Chisos Mts. of s. Brewster Co. in the Trans-Pecos, 2,500-3,500 ft. elev., June
Aug.; also Chih.

36. TEPHROSIA PERS.90 HOARY PEA 

Perennial usually pubescent herbs from woody taproots; leaves alternate, once
imparipinnately-compound with ( 3 to) 5 to 31 leaflets; stipules mostly slender, herb
aceous, persistent or deciduous; stipels absent; flowers in terminal or axillary racemes; 
calyx with an obconoid or campanuloid tube and 5 usually lanceolate lobes; corolla 
papilionaceous, white, pink, red or purple, the banner broad and dorsally silky-pubescent 
and clawed; wings usually broadly oblong, clawed, the blade with an auricle near the 
base on the upper side, coalescent near the tip; stamens monadelphous in a special way, 
the uppem1ost filament free near the base but coalescent with the rest near the middle 
of its length then free the rest of the length, the other 9 filaments coalescent variously 
for a third to two-thirds their lengths; anthers all alike; ovary surrounded at the very base 

'° The characters, except those of T. tenella, are adapted from the work of Carroll E. 
Wood, Jr. in Rhodora 51:193-231, 233-302, 305-364, 369-384. 1949. 
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by a collarlike dbk attached to the floral cup; fruit a linear straight or somewhat curved 
flattened often obliquely striate dehiscent legwne 2-6 cm. long; seeds several. Cracca L., 
a rejected name. 

A large genus of about 300 species in the wanner parts of the world. Some species are 
the sources of fish-poisons. 

1. Style glabrous; plants of Trans-Pecos Texas ......... 1. T. tenella.
1. Style minutely barbate on the ventral (upper) side; plants of Panhandle, central, and

eastern areas of Texas ( 2) 
2 ( 1). Leaflets broadly to narrowly linear, 3 to 6 times as long as wide ( 3)
2. Leaflets obovate to nearly orbicular, 1 to 2 times as long as wide ( 4)

3(2). Racemes short, broad, 3-10 cm. long; stems stiff and erect; _le��ts acute apically
........................................... .. 2. T. v1rg1n1ana. 

3. Racemes narrow, elongate, 10-40 cm. long; stems reclining, not stiffiy erect; leaflets
apically obtuse to truncate ..................... 3. T. onobrychoides.

4(2). Leaflets 5 to 19, mostly 9 or 11, densely hirsutulous to nearly glabrous above but 
with at least a few appressed hairs near the margins, the margins conspicuously 
bordered with white hairs; calyx and back of banner with whitish hairs; ovules 
and seeds 5 or 6 .............................. 4. T. Lindheimeri.

4. Leaflets 3 to 9, mostly 5 or 7, completely glabrous above, the margins not conspicu
ously bordered; indument of calyx and banner golden; ovules and seeds 4 to 8 ... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. T. potosina.

1. Tephrosia tenella Gray. Perennial with deep woody rootstock; stems slender,
branched, sparingly strigose or glabrate, angled; leaves 6-10 cm. long; stipules subulate-
6liform, 3-5 mm. long; petiole 1-3 cm. long; rachis sparingly strigosc; leaflets 7 or 9, 
rarely 11, or on the lower leaves 3 or 5, linear or oblong, acute; racemes opposite the 
leaves, lax, few-flowered, including the peduncle 1-2 dm. long; flowers solitary or 2
together at each node; bracts subulate; calyx sparingly strigose, the tube 2 mm. long, the 
lance-subulate lobes 2 mm. long; corolla about 8 mm. long, reddish; style not barbate 
ventrally; pod nearly straight, 30-45 mm. long, 2-4 mm. broad, short-strigose, 6- to 8 -
seeded. Cracca tenella (Gray) Rose. Rare in the Trans-Pecos, China ti Mts., Presidio Co., 
summer; Tex. to Ariz., s. to Baja Calif., Son. and Chih. 

2. Tephrosia virginiana (L.) Pers. DEvn.'s SHOESTRING, CATGUT, GOAT
1

S-RUE. Pubescent
herb with woody crown and woody roots; stems stiff and erect, (2-) 3-7 dm. tall, not or 
sparingly branched; leaves 5-14 cm. long; petioles mostly shorter than the lowermost 
leaflets; leaflets 9 to 31, usually 15 to 25, elliptic to linear-oblong, acute, 11-31 ( -33) mm. 
long, ( 2-) 4-8 (-10) mm. broad, 2 to 7 times as long as broad; racemes 3-10 cm. long, 
short-peduncled; pedicels 4-17 ( 20) mm. long; flowers 14-21 mm. long; corolla usually 
bicolored, the banner lemon-yellow to cream-colored dorsally and cream to white 
ventrally, the wings and keel rose or rarely white, the petals often brown in dried speci
mens; style barbate; legume straight to slightly downwardly falcate, ( 25-) 35-55 mm. 
long, ( 3.5-) 4-5.5 mm. broad; seeds 6 to 11. T. leucosericea ( Rydb.) Cory, Cracca 
virginiana L. Frequent in sandy soils, n. Tex. s. to Lubbock, Callahan, Guadalupe, DeWitt 
and Jefferson cos., Apr.-June; N.H. to Fla., w. to Wis., Kan. and Tex. 

3. Tephrosia onobrychoides Nutt. Perennial herb with woody crown and taproot;
stems stout, terete, 1 to several, decumbent or reclining (never stiffly erect), to 6 or 7
dm. long; stems, petioles, rachises and petiolules pubescent; principal leaves 8-22 cm. 
long; petioles shorter than the lowermost leaflets; leaflets mostly ( 11 or) 13 to 25 ( to 29), 
linear-oblanceolate or narrowly elliptic to oblong�elliptic or elliptic-cuneate, the apex 
obtuse to rounded or truncate, 17-55 ( -60) mm. long, 4-16 ( �20) mm. broad, 2.5 to 6 
times as long as broad; racemes 1-4 dm. long; pedicels ascending, 4-10 mm. long; flowers 
15-20 mm. long; corolla white becoming purple or crimson in age, pink or purple on
drying; style barbate; legume straight or the proximal half slightly curved downward,
35-85 mm. long, ( 3.5-) 4.5-5 mm. broad, ascending or spreading, pubescent; seeds 3 to
IO. T. angustifolia Featherm., T. texana ( Rydb.) Cory. Cmcca onobrychoides (Nutt.) 0.
Ktze. Sandy soils of e. and s.e. Tex., s.w. to Wilson, Goliad and Aransas cos., Apr.-June;
Ala. to Tex. and Okla.
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4. Tephrosia Lindheimeri Gray. Decumbent-stemmed perennial herb with woody
crown and taproot; stems several, to 1 m. long; herbage densely pubescent; leaves 5-15 
(-20) cm. long, ascending; petioles shorter or often longer than .the lowermost leaHets; 
leaHets mostly ( 5 or) 7 to 15 ( to 19 ), obovate to broadly ovate-cuneate or nearly 
orbicular or elliptic, apically obtuse or retuse, ( 11-) 18-33 ( -37} mm. long, ( 7-) 12-21 
(-27} mm. broad; racemes 7-30 cm. long; pedicels ( 4-} 5-9 mm. long, ascending; Bowers 
13-15 mm. long; corolla rose-purple, the banner with a white spot near the base of the
blac.le; !.tyle barbate; legume roughly parallelogramiform, somewhat curved and narrowed
near the base, ( 25-} 40-50 mm. long, 7-8.5 mm. broad, pubescent; seeds usually 4 to 6.
Mostly sandy soils of Rio Grande Plains, n. to Llano region, Apr.-Sept.; endemic.

5. Tephrosia potosina Brandeg. Rather similar to T. Lindheimeri; stems to 5 dm. long;
leaves 7-22 cm. long; petioles longer than the lowest leaBets; lea8ets 3 to 9 ( usually 5 or 
7), obovate to broadly obovate-cuneate or orbicular, apically obtuse or retuse, 1-5 cm. 
long, 7-40 (-45} mm. broad; racemes to 27 cm. long; Bowers 13-20 mm. long; corolla 
rose-purple with a green spot at the base of the blade of the banner; pedicels, calyx and 
back of banner usually hirsutulous with golden or rusty hairs; legume 20-55 mm. long, 
6-8 mm. broad; seeds usually 4 to 8. Rare in calcareous soils, s. edge of Edwards Plateau
in Hays and Uvalde cos., Apr.-Aug.; Tex., Coah., N.L., S.L.P. and Tam.

37. WISTERIA NUIT. WISTERIA 

Unarmed woody vines or lianes, twining and high-clin1bing, nearly glabrous; leaves 
alternate, once-imparipinnately-compound; petioles developed; stipules present; leaHets 
5 to 15, usually 2-7 cm. long, thin; stipels present; Bowers in large terminal and axillary 
drooping racemes, very showy; peduncles short; pedicels 5-25 mm. long; calyx more or 
}l:'s5 2-lipped, the upper lip with 2 broad teeth united to near the apex, the lower lip with 
3 longer and narrower teeth; corolla papilionaceous, 15-20 mm. long, purple to lilac and 
bluish-purple ( rarely nearly white}; petals subequal in length; banner with suborbicular 
blade and short claw, reBexed, the blade with 2 callosities or appendages; wings free, 
clawed, the blades obliquely obovate, falcate, with a prominent basal auricle on the 
upper margin; keel petals clawed, coalescent apically, the blade lunate with a salient 
basal lobe; stamens diadelphous, 9 filaments coalescent into a tube, the uppermost free 
or peculiarly nonadelphous with the uppermost filament shortly coalescent to the rest 
near the middle of its length, free above and below; fruit a linear Battened dehiscent 
legume 7-20 cm. long, 2-valved, the valves slightly convex; seeds several to numerous. 
Kraunhia Raf. 

A genus with 7 species in the temperate region of North America, China and Japan, 
some of the species being widely cultivated. L. H. Bailey noted that, horticulturally, 
these plants are "the noblest of the woody vines for temperate regions." They are fre
quently trained as large shrubs. 
1. Legume and ovary glabrous; pedicels 5-10 mm. long; native species .......... . .. . 

• • • • . . • . • . . . • . . . • . . . . • . • • . . • • • • • • • . . • • • . • • • • . 1. W. 111aCrostachya. 
1. Legume and ovary pubescent; pedicels 10-25 mm. long; introduced species ...... . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . 2. W. sinensis.

1. Wisteria macrostachya T.&G. Leaves 1-3 dm. long; leaflets mostly 9, ovate to elliptic
lanceolate, 3-7 cm. long, acuminate apically, rounded or cordate basally, racemes 2-3 dm. 
long; pedicels 5-10 mm. long; legUD1e and ovary glabrous. W. frutescens ( L.) Pair. var. 
macrostachya (T.&G.) T. &G. Moist woods and along river banks, e. and s.e. Tex., Apr.
Aug.; Ind. and Ill. s. to La. and Tex. 

This should probably be treated as only a variety of the W. frutescens of southeastern 
United States. 

2. Wisteria sinensis (Sims} Sweet. CmNESE WISTERIA. LeaHets 7 to 13; legUD1e and
ovary pubescent; pedicels 10-25 mm. long. Widely cult. in Tex., occasionally found as 
an escape. 

Wisteria -floribunda (Willd.} DC., the JAPANESE WISTERIA, with 15 to 19 lea8ets and 
puberulent peduncles, is also occasionally cultivated. 
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38. PETERIA GRAY91 

A genus of 4 species; Utah and Nevada, southeast to central Mexico. 

I. Peteria scoparia Gray. CAMOTE DEL MONTE. Bushy perennial herb 5-10 dm. tall,
the numerous slender rather stiff glabrous stems ascending or somewhat divaricate, pale
green and striate; leaves alternate, once-imparipinnately-compound, 5-10 cm. long; rachis 
slender, persistent, with intemodes 3-5 mm. long; stipules spinescent, a pair of divaricate 
setose spines ( 2-) 3-5 ( -6) mm. long; lea0ets 9 to 15, narrowly elliptic to oblong, ( 2-} 
3-6 ( -11) mm. long, 1-2 mm. broad, usually deciduous in the dry season, glabrous except 
on margin above, sbigose beneath, acutish and mucronate apically; Bowers several in 
loose pedunculate racemes 1-2 dm. long; pedicels slightly glandular-puberulent; calyx 
with a campanuloid tube about 5 mm. long and 5 lobes 2-3 mm. long, the tube slightly 
gibbous at the base above, the 2 uppermost lobes united slightly higher up than the 3 
lower ones; corolla papilionaceous, 13-16 mm. long, white; petals clawed; banner strongly 
folded lengthwise and laterally reflexed; wings smaller than the banner and with blades 
slightly auricled on the upper side; keel petals a little shorter than the wings, their blades 
auricled; stamens diadelphous, 9 of the filaments coalescent, the uppermost (tenth) one 
free; style barbate; fruit a narrow linear dehiscent legume 35-60 mm. long and 4-5 mm. 
broad. Infrequent in Trans-Pecos mts. at elev. of 4,000-5,000 ft., July-Aug.; Tex., Ariz., 
Chih. and N.M. 

The Spanish name attributed to this plant implies that the roots are tuberous, rather 
like sweet potatoes, and edible; related species are known to have such roots but the 
root system of the Texas plants is thus far unknown to science. 

39. COURSETIA DC.

A genus of about 15 species in the warmer, drier regions of America. 

1. Coursetia axillaris Coult. & Rose. BABY-BONNETS. Rounded shrub 5-15 dm. tall,
unarmed; branches cinereous-strigose when young, with ashen bark, numerous, short, 
divaricate; leaves alternate, once even-pinnately compound, 1-3 cm. long; rachis strigose, 
terete; petiole very short; leaflets 6 to 10, reticulate, broadly elliptic or obovate, 3-8 mm. 
long, 2-5 mm. broad, rounded at both ends, glabrous or nearly so, sparingly strigose 
beneath; stipels small or obsolescent; Bowers in short inconspicuous terminal and axillary 
racemes usually not much ( if any) longer than the foliage, 1 to 4 per raceme; pedicels 
5-8 mm. long; bracts linear-lanceolate; calyx strigose; calyx tube 2 mm. long, campanu
loid; calyx lobes 5, 3 mm. long, deltoid-lanceolate, acute; corolla mostly pale-pink, about
1 cm. long, papilionaceous; petals subequal; banner blade broadly obovate, retuse, the
claw short; wing blades broadly and obliquely oblanceolate, with a rounded basal auricle
on the upper side; keel petal blades nearly semiorbicular, with a small basal auricle;
stamens 10, diadelphous, 9 filaments coalescent to about the middle, the tenth ( upper
most) filament free, bent near the base; style barbate on upper side; fruit a dry 4- to 8-
seeded linear torulose glabrate legume 35-40 mm. long and 5 mm. broad. Infrequent or 
rare in scrubby vegetation, caliche ridges of Rio Grande Plains ( San Pabicio, Duval, Jim 
Hogg and Hidalgo cos.}, spring-fall; also Tam. and S.L.P. 

40. SESBANIA ScoP.

Annual or perennial herbs or subshrubs or weak deciduous shrubs, unarmed, with long 
green glabrous rarely branched branches and stems; leaves alternate, remote, once even
pinnately compound, often 2-3 dm. long; petioles short; stipules herbaceous, caducous; 
leaflets numerous, usually linear or narrowly oblong, often 2-3 cm. long, glabrous, green; 
stipels absent; flowers in axillary racemes usually shorter than the foliage; peduncle 1-12 
cm, long; each Hower subtended by a caducous bract; calyx closely subtended by a pair 
of caducous bractlets, the broadly campanulate tube usually broader than high and 
regular or nearly so; calyx lobes much shorter than the tube, nearly equal, deltoid, acute; 

"Adapted from C. L. Porter in Rhodora 58:344-354. 1956. 
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corolla papilionaceous, yeliowish, red to orange, 6-20 mm. long; banner reflexed, longer 
than the other petals, the blade suborbicular, the claw short; wing blades oblanceolate to 
oblong, the claws a fourth to a third as long as the blade; keel petals auriculate, strongly 
arching, with elongate claws about as long as the blades; stamens diadelphous, 9 of the 
filament� coalescent basally, the tenth (uppermost ) one free; fruit a dry elongate linear 
2-valved or 4-sided or 4-winged dehiscent or indehiscent pod. Daubentonia DC.; Glot
tidium Desv.

A genus with about 40 species in the tropical and subtropical regions of both hemi
spheres, usually growing in seasonally wet places. The native species are troublesome 
weeds in the Texas Gulf Coastal Plain rice fields. 

1. Peduncle 5-12 cm. long; flowers 6-9 mm. long; pods with 2 seeds ............... . 
. • • • . • . . . . . . . . , .......................•..•... 1. S. vesicaria. 

1. Peduncle 1-5 cm. long; flowers 10-20 mm. long; pods with several to many seeds
( rarely 2 by abortion ) ( 2) 

2( 1 ). Racemes of 2 to 6 flowers; pods elongate, linear, not winged ................ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. S. macrocarpa. 

2. Raceme of 10 to 30 flowers; pods short, thickened, 4-winged ( 3 )

3(2). Banner yellow, 12-15 mm. long; native species common in east and southern Texas
....•......................•..............•.. 3. S. Drunimondii. 

3. Banner orange-red or rose-colored, 15-20 mm. long; introduced species of eastern
Texas, rarely escaping cultivation ................ 4. S. punicea. 

1. Sesbania vesicaria ( Jacq.) Ell. BAG-POD, BLADDER POD. Annual herb; leaves 10-15
cm. long; leaflets 20 to 40 (52), 1-4 cm. long, 3-6 mm. broad; peduncle 5-12 cm. long;
flowers 6-9 mm. long; corolla yellowish or tinged with pink or red; stipe of legume 1-2
cm. long, 1-1.5 mm. thick; legume body oblong to ellipsoid, 25-80 mm. long, 15-20 mm.
thick, the valves separating at maturity into 2 layers ( the outer thicker, the inner thin
and papery-membranous ); legume beak about 5-7 mm. long. Glottidium vesicarium
(Jacq.) Harper. Frequent, e. third of Tex. w. to Palo Pinto, Erath, Bastrop, Conzales,
Karnes and San Patricio cos., Aug.- Sept.; Coastal States, N.C. to Tex.; also W.I. Perhaps
adv. on the continent from the W.I.

2. Sesbania macrocarpa Muhl. BEQUILLA. Robust annual 7-40 dm. tall, rather grace
fully ascending with few or no branches or occasionally with some wide-spreading 
branches; leaves 1-3 elm. long; leaflets up to 70, mostly 1-3 cm. long and 2-6 mm. broad; 
peduncle 2-4 cm. long; flowers 11-16 mm. long, yellow; legume linear, glabrous, 1-2 dm. 
long, 3-4 mm. broad, 1 mm. thick, with much-tl1ickened sutures and a beak 5-10 mm. 
long; seeds 30 to 40. Sesbania exaltata (Raf.) A. W. Hill. Infrequent or locally abundant, 
e. third of Tex., w. to Denton, Tarrant, Travis, Hays, Comal, San Patricio and Cameron
cos., Aug.-Oct.; Fla. to Tex. and n. to Mo.; locally waifed in n.e. U.S.

3. Sesbania Drummondii ( Rydb.) Cory. RATTLEBUSH, POISON DEAN, COFFEE BEAN.
Shrub ( in the north extremity of distribution the branches often die back during the 
winter, only the lowest part of the plant remaining alive and becoming woody) 4-30 
elm. tall; leaves mostly 1-2 dm. long; leaflets 20 to 50, mostly 15-35 mm. long and 4-7 
mm. broad; peduncle 1-5 cm. long; flowers 13-16 mm. long, yellow ( often with red
lines); pod often 5-6 cm. long, about 1 cm. broad, short-stiped and short-beaked, the
body 4-winged the full length, the wings about 3 mm. broad. Daubentonia Dmmmondii
Rydb. Coastal Plain inland to Denton, Williamson, Travis, Comal, Wilson, McMullen and
Starr cos., locally very abundant, June-Sept.; Coastal States, Fla. to Ver. and inland
to S.L.P.

The seeds are loose in the mature pods which rattle when the bush is in motion, hence 
the common name. The seeds, if eaten, are known to be poisonous to sheep and goats. 

4. Sesbania punicea ( Cav.) Benth. Shrub 1-2 m. tall; leaves 1-2 dm. long; leaflets 12
to 40, mostly 1-3 cm. long and 4-7 mm. broad; peduncle 1-3 cm. long; flowers about
15-20 mm. long, at least the banner red, rose-red or orange-red; pod 5-8 cm. long, about
12-15 mm. thick, strongly 4-winged, the stipe 5-15 mm. long. Daubentonia punicea
(Cav.) DC. Infrequent or rare in e. and s.e. Tex. (Nacogdoches, Tyler and Hardin cos.),
spring; nat. of S.A., widely adv. in the wam1er parts of s.e. U.S.
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41. ROBINIA L.

Shrubs or trees to 10 m. high, often forming colonies by means of root sprouts; stipules 
spinescent, paired, nearly straight, to 1 cm. long; leaves alternate, 5-15 (-30) cm. long, 
once-imparipinnately-compound, deciduous in fall; petioles short; leaflets 7 to 19, usually 
obovate-elliptic, glabrous or pubescent; stipels present but early deciduous; flowers in 
conspicuous axillary usually nutant short-peduncled racemes that are usually shorter than 
the foliage; calyx campanulate, more or less 2-lipped, the upper 2 lobes shortest and 
coalescent for part of their length, the lower 3 lobes longer and more deeply divided and 
about equal; corolla papilionaceous, white or red or reddish-purple; petals clawed, 1-3 cm. 
long; banner blade obcordate or suborbicular or nearly so, more or less reflexed; wing 
blade obliquely oblong to obovate, free, with a basal auricle on the upper side; keel petal 
blades incurved, coalescent near the tip, basally auriculate; stamens 10, monadelphous, 
the uppermost filament coalescent to the filament tube for about two-thirds its length 
but free at both ends; ovary somewhat stipitate; style barbate on the upper side; fruit 
a legume, broadly linear, compressed, short-stipitate and with 2 thin valves; seeds few 
to several. 

A genus of perhaps 10 species of the temperate parts of the United States and Mexico; 
difficult taxonomically because of widespread hybridization. 

1. Ultimate stems and leaves densely hispid .... .. ... . .. 1. R. hispida.
1. Ultimate stems and leaves glabrous, only the axis of raceme hispid, if at all ( 2)
2( 1). Pod and axis of raceme densely hispid .. ..... ... . 2. R. neomexicana.

2. Pods and axis of raceme glabrous ...•. .•... . ........ 3. R. Pseudo-Acacia.

1, Robinia hispida L. BRISTLY LocusT. Shrub 3-30 dm. tall, much-branched, with 
densely hispid and usually somewhat pilose branches; petals purple to reddish-purple or 
rosy; legume densely glandular-hispid. Rare in e. Tex., where probably introd., spring; 
mts. from Va. to Ky., s. to Ga. and Ala.; cult. over a wider area. 

2. Robinia neomexicana Gray. Shrub 3-30 chn. tall, much-branched, the numerous
branches gray-puberulent or in age reddish or purplish, occasionally glandular-hispid; 
petals rose-pink or so pale as to be almost white; legume glandular-hispid as well as 
hirsutulous. Rare in the Trans-Pecos, known only from the Guadalupe Mts. and Franklin 
Mts., spring; N.M., Col., Ariz., Nev., Son. and Tex. 

Probably our only native species of Robinia.

3. Robinia Pseudo-Acacia L. BLACK LocuST. Tree to 15 m. tall, nearly glabrous; petals
white ( the banner with a yellowish center-lozenge); legume glabrous. Scattered localities 
in e .. , n.-cen. and s.e. Tex., where probably introd. through cult., spring and occasionally 
later; probably nat. to parts of s.e. U.S., now very widely cult. in temp. climates. 

Black locusts are weedy, "dirty" trees and root-sprout perniciously, therefore they are 
to be avoided in cultivation, although they are widely touted by unscrupulous nursery
dealers as "million-dollar shade trees." 

42. SPHAEROPHYSA DC.

A genus with about 30 species in Australia, New Zealand and northern Asia. 
1. Sphaerophysa salsula (Pall.) DC. Perennial herb spreading into colonies by means

of rhizomes; leaves alternate, once-imparipinnately-compound, 3-10 cm. long, subsessile 
or shortly petioled; leaflets ( 15 or) 17 to 25, oblong-obovate to narrowly oblong or in 
some upper leaves narrowly elliptic, 3-18 mm. long; flowers in loose axillary racemes; 
peduncles 3-9 cm. long; calyx 5-6 mm. long, white-strigulose, the tube campanuloid and 
3.8-4.6 mm. long, the deltoid teeth 1.2-2 mm. long, the whole becoming papery, persistent; 
corolla papilionaceous, brick-red ( drying lavender or brownish); banner recurved, 12-14 
mm. long, suborbicular-cuneate, 11.5-14 mm. broad; wings 10-12 mm. long ( including
claws 2.8-3.4 mm. long); keel 11.3-12.5 mm. long (including claws 4.5-5 mm. long);
stamens 10, diadelphous, 9 filaments coalescent, the uppermost (tenth) one free; fruit an
inflated nearly globose bladderlike pod with thin papery walls; pod st_ipe 4.5-7 mm. long,
the body 13-24 mm. long and 9-20 mm. thick. Swainsona salsula (Pall.) Taub. Scattered 
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near roads in El Paso Co., extreme w. Trans-Pecos, May-July; nat. to n. Asia, but occa
sionally introd. in w. Am. 

43. ASTRA GAL US L. 92 M:wc-VETCH. Loco WEED 

Unarmed perennial or annual herbs, caulescent or not, leaves once-imparipinnately
compound, petioled; stipules present, often well-developed and forming sheaths or other 
structures but never spinescent in our species, leaflets several to many; stipels absent; 
flowers in axillary racemes ( rarely single), often these nearly spikelike; calyx with a 
campanuloid to cylindric tube and 5 equal to unequal deltoid to setaceous lobes; corolla 
papilionaceous, white, yellow to purplish or lavender, never red; banner reflexed, the 
blade oblanceolate to broadly cuneate, claw present; wings clawed, the blade auricled at 
the base on the upper side and wit'h a depression; keel petals coalescent distally, the 
blades auricled basally and with a low prominence which fits into the wing's socket; keel 
petals obtuse to acute; stamens diadelphous, 9 of the filaments coalescent, the tenth 
{uppermost) one free; fruit a linear to globose dry to fleshy ( often very tardily) dehiscent 
legume exserted from the calyx; dehiscence sometimes occurs after the fruit has fallen 
to the ground; seeds 1 to several. 

A very large, difficult genus with about 1,500 species occurring throughout the sub
tropical and temperate parts of the world except Australia. Many plant� of this genus 
accumulate selenium ions in toxic concentrations, and when ingested in sufficient quantity 
by stock cause the symptoms known as "loco disease;" other species which do not ac
cumulate selenium are useful forage. 
1. Pubescence of the herbage dolabriform, the hairs attached laterally above their bases

with one ascending and a s'horter descending arm ( 2) 
1. Pubescence basifuced, the simple hairs attached at base ( 6)
2( 1 ). Tall erect leafy plants, more or less rhizomatous, the stems 4.5-10 dm. long;

racemes densely many-flowered, the flowers nodding; pods erect, bilocular; stipules 
conn ate . . . . . . . . . . . . . . . • . . . . . . . . . . . . . • • • • • . . • • 7. A. canadensis.

2. Low tufted or loosely matted and prostrate plants, the stems arising together from
the root crown or shortly forking caudex; racemes relatively few-flowered, the 
flowers ascending or spreading; pods 1-locular ( 3)

3(2). Flowers large, the deeply campanulate or cylindric calyx tube 6.5-10.5 mm. long, 
the keel 12-19 mm. long ( 4) 

3. Flowers smaller, t'he campanulate calyx tube 3-4.5 mm. long, the keel 4-10 mm.
long (5) 

4 ( 3). Pod straight or nearly so, a little laterally compressed its whole length, carinate 
by the sutures, persistent on the receptacle until after dehiscence; a widespread 
plains species, extending south to the Panhandle, Trans-Pecos, and north-central 
areas of Texas ..................•....•..•..... 10. A. mlssouriensls. 

4. Pod crescent-shaped, laterally compressed at both ends, dorsiventrally compressed
at the middle, readily disjointing from the receptacle and dehiscent on the ground; 
a western species just entering Texas in El Paso County .................... . 
. . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . 9. A. amphioxys. 

5( 3). Stipules connate; slender prostrate caulescent plants of the Davis Mountains, the 
stems 1-6 dm. long . . • . . . . . . . . . . . . . . . . . . . . . . . . . 4. A. humistratua. 

5. Stipules free; tufted acaulescent or shortly caulescent plants, the stems 0-1 dm. long;
peduncles and racemes often dimorphic, the early peduncles well-developed and 
bearing chasmogamous flowers, the later ones very short ( often subradical) and 
bearing cleistogamous flowers, sometimes the inflorescences all of either one sort or 
the other .................................... 20. A. lotiflorus.

92 Adapted from Rupert C. Bameby in Mem. N.Y. Bot. Gard. 13:1188 pp. 1964. We 
are grateful to Mr. Barneby for having read the manuscript. 
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6 ( 1 ) . Plants perennial ( doubtful cases should be keyed under both alternatives) ( 7) 
6. Plants annual ( 22)
7(6). Flowers large; calY-X tube 5-11.5 mm. long; banner 12-2 5 mm. long, the keel

10.5-19 mm. long ( keel as little as 9 mm. in densely villous-tomentose A. mollis
simw var. Earlei of Trans-Pecos Texas) ( 8) 

7. Flowers small; calyx tube 1.5-4.5 mm. long; banner mostly 4.5-10 mm. long but to
1 5.5 mm. in A. distortus of east Texas, the keel 3.5-10 mm. long (17) 

8(7). Stipules near the base of the stem connate (9) 
8. Stipules all free; pod sessile, spreading or erect ( 10)
9(8). Pedicels in anthesis 1-1.8 mm. long, in fruit 1.5-2.9 mm. long; pod horizontal

or declined, sessile, turgid or inflated, subterete ( except at the beak); ovules 
2 5  to 36 • . . • . . . . . . . . . • . . . • . . . . . . . . . . . . . . . . . . . 3. A. punloeus. 

9. Pedicels in anthesis 2-3.5 mm. long, in fmit 3-8 mm. long; pod pendulous, stipitate
( the stipe 3.5-7 mm. long), triquetrously compressed; ovules 12 to 22 ........ . 
. . . . . • . . . • . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . 5. A. racernostl.S. 

10( 8). Herbage densely silky-villous or villous-tomentose with shorter, curly and longer, 
straight, spirally twisted hairs to 1-3 mm. long ( the vesture becoming tawny after 
a short period in the herbarium ) ; stipules silky-pilose dorsally ( 11 ) 

10. Herbage variously pubescent to nearlr glabrous but ( if the hairs over 1 mm. long)
then all of one sort ( not twisted and the stipules then glabrous or nearly so 
dorsally ( 12) 

11 ( 10). Stems few, erect, 2-6 dm. long; peduncles stifily erect; Bowers nodding; pedicels 
becoming 4-9 mm. long in fruit; pod persistent on the receptacle until after de
hiscence; Davis Mountains; Bowering after summer rain •.............•...... 
. . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . 12. A. giganteus. 

11. Stems usually numerous, decumbent or closely tufted, 0-1.5 ( -2) dm. long; peduncles
humistrate in age; flowers ascending; fruiting pedicels to 3 mm. long; pod readily 
deciduous, dehiscent on the ground; widespread, Edwards Plateau north and west; 
Bowering in the spring ......................... 11. A. mollissimus. 

12(10), Flowers ochroleucous; calyx very sparsely strigulose; pod subunilocular, the 
septum very narrow and incomplete; coarse ill-scented ( seleniferous) plants enter
ing northwestern Texas in Bailey, Martin and Midland counties ..•.......•..• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. A. praeloragus.

12. Flowers mostly purple, if ochroleucous then the calyx densely tomentulose and of east
Texas; pod fully 2-locular, the septum broad ( 13) 

13( 12). Pod plumply ovoid, subglobose or if oblong-cylindroid then 10-20 mm. in 
diameter; valves of the pod very thick and succulent when first formed, 1- 5 mm. 
thick when dry; widespread ( 14) 

13. Pod narrowly oblong-ellipsoid, 17-38 mm. long, 5-8 mm. thick, obtusely triquetrous,
grooved dorsally, the valves stiffly papery, less than 0.5 mm. thick; Tran-Pecos 
Texas, ( Hudspeth, Culberson, El Paso cos. and apparently isolated in Reagan and 
Terrell cos.) ..•...........•.................. 8. A. Waterfallii, 

14( 13 ), Ovary and pod glabrous; calyx early-circumscissile, leaving the pod naked ( 1 5) 
14. Ovary and pod pubescent ( 16)
1 5( 14). Pod broadly oblong-ellipsoid or subglobose, seven eighths to one and one haH

times as long as its diameter; stipules glabrous or nearly so dorsally; leaflets com
monly glabrous or medially glabrescent on the upper surface; widespread ..••..• 
. . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13. A. crassicarpus. 

1 5. Pod cylindroid, three to four times longer than wide; stipules strigulose dorsally, 
at least above the middle; leaflets subequally cinereous or silvery-strigulose on both 
sides; confined to gypseous soils of the Pecos Valley in Reeves and Culberson 
counties and adjoining New Mexico .......•...... 14. A. gypsodes. 
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16( 14). Stems arising singly or few together from loosely forking subterranean caudex 
branches or oblique rootstocks; walls of the ripe pod 1-1.5 mm. thick; calyx per
sistent about the base of the fruit; widespread and common over the prairies east of 
the Pecos ...........•........................ 1 5. A. plattensis.

16. Stems arising in a clump together from the root crown; pod walls 2- 5 mm. thick; calyx 
early-circumscissile, leaving the fruit naked; a rare taxon, ( Irion and Brewster 
counties) .................................... 13. A. crassicarpus.

17 ( 7). Stipules ( at least those at base of the stems) connate; stems partly subterranean, 
arising from a buried root crown and emerging singly from the ground ( 18) 

17. Stipules all free; stems arising together from the root crown at soil level ( 19)
18( 17). Pod small, 4-8 mm. long, 2.5-3.5 mm. in diameter, solid or nearly so; Panhandle

southeast to Knox and Fisher counties . . . . . . . . . . . . 2. A. gracilis.
18. Pod larger, 9-17 mm. long, 4.5-6 mm. in diameter, a little inflated; Trans-Pecos Texas

. . . . . . . . . • • . . . . . . . . . . • . . . . . . . . . • . . . . . . . . . . . . . 1. A. pictiformis. 

19(17). Plants of Trans-Pecos Texas; pod globose, ovoid or half-ovoid, bladdery-inflated, 
the papery-diaphanous valves strigulose ( 20) 

19. Plants of east Texas; pod narrowly lunate-ellipsoid or half-obovoid, the firmly papery
or leathery valves glabrous ( 21) 

20( 19). Pod subsymmetrically ovoid or globose, both sutures about equally convex; very 
common in Trans-Pecos Texas ................... 17. A. W ootonii.

20. Pod strongly asymmetric, half-ovoid or -ellipsoid, the ventral suture nearly straight,
the dorsal one strongly convex; just entering Texas in El Paso County ........ . 
•• • • • • • . • • . . • . . • . . • • • • . . . • . • . . . • . . • . . • . . • . . • • 16. A. allochrous.

21 ( 19). Calyx 3- 5.5 mm. long, the teeth not over 2 mm. long; petals ( in Texas) purplish; 
keel 5.5-9.3 mm. long .......................... 18. A. distortus.

21. Calyx 6.3-8.9 mm. long, the teeth 2.5-4 mm. long; petals cream-colored or greenish-
white; keel 9.4-10.2 mm. long ................... 19. A. Soxmaniorum.

22 ( 6). Pod papery, bladdery-inflated, unilocular; Trans-Pecos Texas ( return to couplet 
no. 20) 

22. Pod variable but never much-inflated, bilocular except in A. Soxmaniorum of east
Texas (23) 

23( 22). �etals uniform}
>: 

cream-colo:ed or greeni7h-white; keel 9.4-10.2 mm. long; pod
unilocular; potentially perenmal but flowering the first season ......•........• 
: ••.•....••••..•.....•....................... 19. A. Soxmaniorum.

23. Petals purple, lilac or at least lilac-tipped, if appearing whitish when dried tl1en the
keel shorter; pod bilocular; obligate annuals ( A. Emoryanus exceptionally bi
ennial) ( 24) 

24(23). Plant thinly hirsute with widely spreading hairs 1-1.3 mm. long; petals irregu
larly graduated, the white wings much shorter than the violet banner and keel; 
keel blades lunately lanceolate, gradually tapering into a narrow bealdike apex; 
pod sessile, abruptly deflexed, triangular-ovate in dorsal view, 5.5-9 mm. long ... 
• . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . ............ 25. A. refl,exus. 

24. Plant variously pubescent but if hirsute then densely so and the pod otherwise; petals
regularly graduated, even if only slightly so, the banner longest and keel 
shortest ( 2 5  ) 

2 5(24). Pod densely pilose-hirsute, narrowly oblong, straight, 7-13 mm. long, 2.5-3.5 
mm. in diameter; racemes capitately 3- to 7-flowered, the flowers and pods erect or
nearly so on stiff erect peduncles ................. 27. A. Wright ii. 

2 5. Pod glabrous, strigulose or thinly hirsutulous but if pubescent either narrower or 
spreading or in curved ( 26) 

26(2 5). Racemes 7- to 2 5-flowered; pod deflexed, elevated on and readily deciduous from 
a stipelike gynop'hore 1.5-2.5 mm. long, the body peltate, subcircular or broader 
than long in dorsiventral view; ovules 4 ........... 26. A. brazoensis.

26. Racemes mostl}' fewer-flowered but if over 7-flowered the ovules at least 8; pod
sessile or truly stipitate ( the stipe continuous with the body), linear to oblong in 
outline, grooved dorsally ( 27 ) 
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27 ( 26). Flowers both large and few ( 2 to 6), the banner ( 12-) 13-18.5 mm. long; keel 
9.5-13 mm. long, its broad blades 7-9.5 mm. long; pod stipitate, the stipe 1-2.5 
( -3) mm. long and the narrowly oblong body 3.5-6 mm. thick; style minutely
barbellulate below the stigma .........•........• 24. A. Lindheimeri. 

27. Flowers smaller, the banner not over 12 mm.; keel mostly less than 8 mm. long, its
blades 2.3- 5 mm. long ( but if the keel up to 9.3 mm. or its blades up to 7 mm. 
long then the flowers 9 or more to the raceme); style glabrous; pod sessile or 
nearly so, the stipe less than 1 mm. long and the body 1.8- 3.5 mm. in diameter 
(28) 

2 8(27). Pod (sessile, uniformly glabrous) readily deciduous from the receptacle and de
hiscent at both ends on the ground; keel tip broadly rounded, blunt; leaflets of all 
leaves truncate-emarginate or retuse ..•.........• 21. A. Emoryanus. 

28. Pod (sessile or substipitate, glabrous or pubescent) firmly attached to the receptacle
and dehiscent ( unless broken off accidentally or in pressing) apically on the 
raceme; if all leaflets truncate-emarginate or retuse and the keel tip obtuse the 
pod cuneately contracted at base into a short stipe ( 29) 

29(2 8). Herbage more densely pubescent with longer hairs or if the hairs no longer then 
the leaflets pubescent above, or the ovary and pod pubescent, or the leaflets elliptic 
and acute in at least some upper leaves, or the keel-tip broadly rounded ....... . 
. . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 2. A. Nuttallianus. 

29. Herbage full, deep-green, the margins and lower midrib of the leaflets sparsely strigu
lose with appressed hairs 0.3-0.6 5  mm. long; leaflets of all leaves retuse; calyx 
sparsely strigulose with hairs 0.2 5-0. 5 mm. long; keel-tip sharply deltoid or 
triangular-acute ( 30) 

30(29). Banner mostly 8-12 mm. long; keel mostly 6-7.8 mm. long; pod 20-3 5 mm. long, 
straight or very gently and evenly incurved its whole length •..•...•..•••••••• 
• . . • . . . . • • • . . • • • . . . • . . . . . . . . . . . . . . . . . • • • . . . • . 23. A. leptocarpus. 

30. Banner 5-7.5 mm. long; keel 4.5- 5.8 mm. long; pod 12- 26 mm. long, usually incurved
near the base and straight or nearly so thereafter ... 2 2. A. Nuttallianus. 

I. Astragalus pictiformis Barneby. Perennial, low and slender, with an initial taproot
and deeply buried root crown; herbage densely strigulose-villosulous with subappressed 
and ascending sinuous hairs, greenish-cinereous or canescent; stipules 1.5- 5 ( -6.5) mm. 
long, those at the buried nodes connate around the stem, the upper ones connate through 
about one third to one half their length; leaves ( 10-) 15- 5 5  mm. long, shortly petioled; 
leaflets 9 to 17, mostly crowded, oblong-obovate to -oblanceolate or ( especially in some 
lower leaves) suborbicular, obtuse or commonly retuse, flat or marginally involute, 2- 8 
( -10) mm. long; calyx 4-6.3 mm. long; petals flesh-pink tinged with lilac, the banner
purple-striate, the keel tipped with dull-purple; banner ( 8.5-) 9-11 mm. long; keel 7- 8.9
mm. long; pod deflexed, subsessile, oblong or plumply oblong-elliptic in outline, 9-17
mm. long, 4-6 mm. in diameter, straight or commonly a trifle decurved, abruptly con
tracted at base into an obscure stipelike neck no longer than wide and at apex into a
short deltoid-acuminate slightly declined beak, elsewhere obscurely and obtusely tri
quetrous, keeled ventrally by the prominent thick convexly arched suture, shallowly
and openly grooved dorsally, the lateral angles obtuse, tl1e thinly fleshy green or purplish
ultimately stiHly papery and brownish valves strigulose, finely coarse-reticulate. Rare in
desert grassland, calcareous soil, Hueco Mts., Hudspeth Co., and Davis Mts., Jeff Davis
Co., in the Trans-Pecos, Apr.-June and later; also N.M.

2. Astragalus gracilis Nutt. Perennial, slender, sparsely leafy, strigulose nearly through
out with fine straight appressed or a few narrowly ascending hairs 0.3-0.5 mm. long; stems 
15-40 cm. long; stipules amplexicaul and connate, progressively less united upward, the
uppermost free or united by a stipular line; leaves 2 5-70 mm. long, all shortly petioled
or the uppermost subsessile; leaflets 9 to 17, linear, linear-oblong, narrowly oblong,
oblanceolate or cuneate-oblong, commonly retuse but when narrow-truncate to obtuse,
flat or involute, ( 3-) 5- 20 ( - 2 5) mm. long; calyx 2.1- 3.3 mm. long; petals pale-lilac or
purplish; banner often purple-veined, 5.3- 8.4 mm. long; keel 3.7-6.1 mm. long; pod
declined or deflexed, or from decumbent branches horizontally spreading, sessile,
obliquely suborbicular to plumply ovate or ovate-elliptic in dorsal view, ( 4-) 4.3-8 ( -9)
mm. long, 2.2- 3.6 mm. thick, obtuse at base, abruptly cuspidate at apex, obcompressed,
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the dorsal face either flattened or openly an<l shallowly sulcate, the ventral face convex, 
carinate by the prominent thickened suture, the somewhat fleshy densely strigulose or 
minutely villosulous valves becoming brown or stramineous, stiflly leathery and rigid, 
transversely rugulose-reticulate. A. microphacos Cory. Scattered in calcareous soils, 
higher parts of the Plains Country, Apr.-June; Sask., S.D. and Mont. s. to Tex. 

3. Astragalus puniceus Osterh. Perennial; herbage canescent with basifixed often curly
hairs 0.4-0.9 (-1.2) mm. long; stems several, 1-3 (-5) elm. long; stipules 2-6 mm. long, the 
lowest small and connate, in the upper nodes becoming nearly free; leaves (2-) 3-11 cm. 
long; leaflets (7 to) 13 to 27, (3-) 5-16 mm. long; racemes with 5 to 19 (to 27) flowers; 
pedicels at anthesis 1-1.8 mm. long, in fruit arcuate-recurved, somewhat thickened; 
calyx 6-10.5 mm. long, the tube 4.9-8 mm. long; petals pink-purple or pallid; banner 
13.4-21 mm. long; wings 13.5-18 mm. long; keel 10.4-14 mm. long; pod horizontally 
spreading or declined, sessile, oblong or ovoid-ellipsoid, 15-24 mm. long, 5-9.5 mm. thick, 
turgid or somewhat inflated except in the cuspidate beak; ovules 25 to 36. Rare, reported 
recently in higher parts of Plains Country in Deaf Smith Co. ( we have not seen the 
specimens), spring (?); Panhandle of Okla., s.e. Colo., n.e. N.M. and Tex. 

4. Astragalus humistratus Gray. Perennial, prostrate to diffuse or weakly assurgent,
sometimes matted, the several or many stems radiating from the root crown or caudex, 
slender and wiry or rather coarse, ( 4-) 17-60 ( -30) cm. long, dolabriform-pubescent; 
stipules all fully amplexicaul and connate, the smaller lowest ones into a subtruncate or 
bidentate sheath, the upper progressively longer ones with narrowly triangular or lance
acuminate free blades as long as or longer than the sheathing base; leaves 10-60 ( -75) 
mm. long, all subsessile or the lowest shortly petioled; leaflets ( 5 to) 9 to 17 ( or 19),
elliptic to oblong-elliptic or oblanceolate, acute to obtuse and mucronulate or ( in some
lower leaves) obovate and obtuse, flat, loosely folded or involute, crowded or well-spaced,
( 2-) 3-17 ( -19) mm. long; racemes 7- to 30-Howered; pedicels ascending or a trifle
arched outward; calyx 3.2-7 .6 ( -8.8) mm. long; petals varying from greenish- or pinkish
white to ochroleucous and to lurid or magenta-purple; banner 5.9-11.8 mm. long; wings
5.8-10.7 mm. long; keel 5.1-10 mm. long; pod ascending. spreading, rarely a little de
clined, commonly hwnistrate, varying from plumply hall-ovoid to narrowly oblong-ellip
soid, 6-20 mm. long, contracted distally into a deltoid or triangular-acuminate laterally
compressed beak. Rare in Davis Mts., elev. 6,500-7,000 ft., in the Trans-Pecos, May-Sept.;
Colo., Ut., Nev., N.M., Ariz., Tex., Son. and Chih. Our plants belong to the typical
variety which occurs only in Tex., Chih., N.M., Ariz. and Colo.

5. Astragalus racemosus Pursh. Perennial, coarse leafy herb of stout or moderate
stature, with a woody taproot and knotty multicipital root crown at or just below soil
level, thinly to quite densely strigulose with 61iform or flattened appressed hairs; stipules 
scarious or nearly becoming so, 3-12 mm. long, the lowest amplexicaul and connate into 
a short subtruncate or bidentate often early-ruptured sheath, the median ones progres
sively less united upward along the stem, the uppermost free or nearly so; leaves ( 4-) 
5-15 cm. long, the lowest shortly petioled, the rest subsessile; leaflets ( 9 or) 11 to 29 ( or
31 ), lance-elliptic to ovate, mostly obtuse and mucronulate, sometimes ( in upper leaves,
rarely all) linear-lanceolate or elliptic and acute or acuminate, Hat or loosely folded,
( 5-) 10-35 mm. long; petals white or ochroleucous or whitish with keel tip, wings or
base and tip of banner blade tinged or veined with pale-lilac or pink-purple; banner 14-
20.5 mm. long; wings 12.5-19 mm. long; keel 10.8-15.2 mm. long; pod pendulous, stipi
tate, the slender straight stipe, 3.5-7 mm. long, the linear-oblong to lance-oblong or oblong
ellipsoid body 1-3 cm. long and 3-8 mm. in diameter, triquetrously compressed with acute 
ventral and narrow but blunt lateral angles. Local in Plains Country, Mar.-June; Sask., 
N.D. to Tex. and w. to Wyo., Ut., Colo. and N.M.

6. Astragalus praelongus Sheld. Ill-scented perennial, coarse and ordinarily tall, either
nearly glabrous or the upper stems, lower surface of the leaflets and the inflorescence 
thinly stri_gulose with straight appressed hairs 0.3-0.65 ( -1) mm. long; stipules all free, 
thinly herbaceous, becoming papery-scarious, 2.5-7 ( -9) mm. long; leaves 4-18 ( -22) 
cm. long, all petioled or the uppermost subsessile; leaflets ( 7 to) 11 to 27 ( to 33 ),
obovate or oblong-obovate to lanceolate or oblanceolate, obtuse or retuse, or in some
upper (all) leaves elliptic and acute, ( 3-) 8-35 ( -50) mm. long; racemes 10- to 25- ( to
33 )-flowered; pedicels in fruit ascending, straight; calyx 5.8-13 (-14) mm. long, glabrous
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or thinly strigulose with black or white hairs; petals orchroleucous with faintly maculate 
keel tip, exceptionally pink-tinged; banner 15-23.5 mm. long; wings 15-22 mm, long, the 
claws 5.3-8.4 mm.; pod subunilocular, erect or horizontally spreading, sessile, the turgid 
or decidedly inflated body varying from narrowly ellipsoid to broadly ovoid or obovoid 
to subglobose, 18-38 (-42) mm. Tong, 5-15 mm. thick, ]onesiella Ellisiae Rydb. Rare in 
Plains Country, spring; Nev., Ut., Colo., Ariz., N.M. and Tex. 

1. Astragalus canadensis L. Uusually robust, more rarely quite slender caulescent
perennial; stems arising singly and few together from oblique or horizontally spreading 
at length woody rhizomes, more or less densely strigulose with straight or largely straight 
appressed and subappressed dolabriform hair; stipules deltoid-acuminate or lanceolate, 
3-18 mm. long, membranous, at least the lowest ones connate into a bidentate sheath;
leaves ( 3-) 5-35 cm. long, shortly petioled or the upper ones subsessile; leaflets ( 7 to)
13 to 35, broadly lanceolate or lance-oblong to ovate-oblong or elliptic, rarely obcordate,
obtuse and mucronulate to obtuse or shallowly emarginate, Hat, ( 0.5-) 1-4.5 ( -5) mm.
long; pedicels ascending or a little arched outward; calyx ( 4.6-) 5.5-10.5 (-11) mm. long;
petals greenish-white, cream-color, dull-straw-yellow or greenish tinged with dull- or
lurid-purple; banner ( 11.3-) 13.2-17 (-17.5) mm. long; pod erect, sessile on the slightly
elevated receptacle, oblong-cylindroid or -ellipsoid, ( 9-) 10-20 mm. long, 2.9-5.2 mm.
thick. Scattered in n. part of n.-cen. Tex. and parts of e. and s.e. Tex., May-June; much
of temp. N.A.

Without much doubt merely a variety of the Old World A. uliginosus L. 
8. Astragalus Waterfallii Bameby. Perennial, low, tufted, subacaulescent or shortly

caulescent, with a thick woody taproot, strigulose nearly throughout with straight or 
nearly straight appressed and often a few narrowly ascending hairs; stipules ovate
triangular or triangular-lanceolate, 2.5-8 mm. long; leaves appearing subradical, 30-100 
(-125) mm. long, with slender petiole; leaflets 9 to 25, elliptic or oval-elliptic to ovate
oblong or oblanceolate, obtuse or subacute, loosely folded or finally Hat, 3-16 mm. long; 
petals purple with paler claws, the banner with a large pallid lozenge in the fold; banner 
18.5-23 mm. long; wings 17.2-22.7 mm. long; keel 14.5-19 mm. long; pod ascending 
( humistrate), narrowly oblong-ellipsoid or somewhat clavately ellipsoid, a trifle incurved, 
( 17-) 20-38 mm. long, 5-8 mm. in diameter, cuneate or cuneately tapering at base, 
abruptly acute and cuspidate at apex, obtusely trigonous and at the same time a little 
compressed, carinate ventrally by the suture, the lateral angles rounded, the dorsal face 
shallowly sulcate, the Hesby purple-mottled strigulose valves becoming stiffly papery or 
leathery, in age brownish, finely reticulate and also wrinkled lengthwise, inflexed below 
the beak as a complete or subcomplete septum 2.3-4.3 mm. wide. Limestone areas in the 
Trans-Pecos, scattered, with one locality in Reagan Co., Mar.; N.M., Tex., Chih. 
and probably Coah. 

9. Astragalus amphioxys Gray. Low, tufted or loosely matted, subacaulescent or shortly
caulescent, winter annual or perennial of short duration, densely strigose-strigulose 
throughout with stiff straight appressed usually subcontiguous dolabriform hairs, the 
herbage silvery-white; stipules ovate or deltoid to triangular or triangular-acuminate or 
-caudate, semi- ( the lowest sometimes fully) amplexicaul; leaves 2-10 ( -13) cm. long, all
petioled; leaflets ( 7 to) 11 to 21, elliptic or rhombic-elliptic to oblanceolate or obovate,
sharply acute to obtuse and mucronulate, exceptionally emarginate, distant or crowded,
flat or loosely folded, 3-13 (-20) mm. long; calyx 9.3-14.2 mm. long; petals bright-pink
purple; banner with a large striate lozenge in the fold, exceptionally pure-white, 16-25
mm. long, the wings a little shorter; keel 13-20 mm. long; pod ascending ( humistrate),
variable in length and curvature, ( 15-) 20-40 ( -50) mm. long, 5-10 mm. thick, most
commonly ( 1) crescentic in pro6le, gently and evenly arched through one fourth to a
complete circle, laterally compressed and acute to long-acuminate at both ends, obcom
pressed at the middle; or ( 2) straight but otherwise as above; or ( 3) obcompressed
throughout below the beak; or ( 4) when short then obtuse and dorsiventrally compressed
at base, acuminate and laterally compressed distally; in all cases both sutures prominent
their whole length, the dorsal one often sinuous, commonly depressed at the middle of
the pod and lying in a double groove, the green or sometimes mottled more or lesli fleshy
strigulose valves becoming stifHy leathery or subligneous, rarely a trifle spongy in age,
reticulate and sometimes also wrinkled lengthwise, often rugulose on the obtuse trans-
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versely dilated angles, either not inflexed or if so the septum present only near the middle 
of the pod and very narrow, not over I.I mm. wide; dehiscence apical, through the 
gaping beak and also basal through the dorsal or both sutures. Rare near El Paso, extreme 
w. Trans-Pecos, Mar.-June; Nev., Ut., Colo., Ariz., N.M., Tex. and Chih.

10. Astragalus missouriensis Nutt. Low, loosely tufted or prostrate, shortly caulescent
or sometimes subacaulescent, with a taproot and at length loosely forking, with a scarcely 
suffruticulose caudex, densely strigulose or strigose throughout with straight parallel 
often contiguous lustrous dolabriform hairs 0.7-1.25 mm. long; herbage silvery-white to 
greenish-gray; stipules ( 2-) 3-9 mm. long, ovate or triangular-acuminate, fully or semi
amplexicaul-decurrent, free ( or the lowest exceptionally shortly connate); leaves ( 2-) 
4-14 cm. long, with a flaccid, deciduous or weakly persistent petiole; leaflets ( 5 to) 11 to
17 (to 21), elliptic to narrowly obovate, acute or mucronulate, sometimes mostly obovate
and obtuse, flat, 3.5-13 ( -17) mm. long; calyx 5-12 mm. long, strigulose, purple-tinged;
petals ( except in rare albinos) pink-purple, with a pale lozenge in the fold of the banner,
drying dull-bluish; banner 9.5-22 (-24) mm. long, the wings nearly as long to consider
ably shorter; keel 8.9-17.3 (-18.5) mm. long; pod ascending (humistrate), sometimes
through accidental twisting of the pedicel apparently spreading or declined, sessile and 
(commonly) persistent on the receptacle, subsymmetrically oblong or oblong-elliptic in 
outline, 14-27 ( -30) mm. long, ( 4-) 5-9 ( -10) mm. thick, obtuse or sometimes cuneate 
at base, abruptly contracted distally into a subulate, pungent or triangular-acuminate 
and laterally compressed beak, variably compressed, the green fleshy strigulose valves 
becoming stiffiy leathery or subligneous, 0.3-0.5 mm. thick when dry, transversely reticu
late and wrinkled lengthwise, brownish and ultimately black, either not inflexed or often 
so far as to form a distinct septum to 1.1 mm. wide. Rare in Plains Country and Trans
Pecos, in desert grama grasslands, Mar.-June; Alta., Sask. and Man. s. to Tex. 

11. Astragalus mollissimus Torr. CR.\zy WEED, TEXAs LOCO, WOOLLY Loco, PURPLE Loco

WEED. Low, often relatively robust and leafy, densely or quite loosely tufted, perennial 
but of only a few years' duration, the taproot early becoming woody and the rootcrown 
in old plants sometimes developing into a shortly forking caudex, the stems and foliage 
villous-tomentose ( pilose) throughout; leaves canescent, silvery or rarely greenish, the 
vestiture usually composed of two sorts of extremely fine hairs, one shorter, curly and 
entangled, the other longer, spreading-ascending or rarely retrorse or forwardly appressed, 
straight or sinuous, spirally twisted, both turning rufous or tawny when dry; stipules free; 
leaves ( 3-) 6-26 cm. long, all petioled; leaflets 11 to 35, suborbicular or ovate to obovate 
or rhombic-elliptic, often thick-textured, 3-45 mm. long, commonly diminishing upward 
along the rachis; pedicels 0.5-1.5 mm. long, in fruit thickened and 1-3 mm. long; calyx 
( 7-) 8-14 mm. long; petals pink-purple to dull-pinkish-lavender or yellowish suffused 
with sordid-lilac, or creamy-white drying stramineous, often tending to persist about the 
forming pod; banner 12-24.5 mm. long, the wings as Ion� or somewhat shorter; keel 
shorter than the wings; pod spreading or ascending, commonly humistrate, obliquely ovate 
or lance-elliptic to lunate or linear-oblong in outline, 9-25 mm. long, 4-13 mm. in 
diameter, solid or more or less turgid, sometimes decidedly inflated but never bladdery, 
rounded or ( when broad) subtruncate or a trifle umbilicate at base, contracted distally 
into a short conical or laterally flattened deltoid beak, terete when narrow, obcompressed 
and shallowly sulcate along both sutures when broad, nearly straight to incurved through 
90° or slightly more, the fleshy valves becoming stiffly papery, leathery or subligneous, 
rugulose-reticulate, glabrous, strigose or villous-tomentose, inflexed as a complete septum 
extending up to the base or into the apex of the beak. 

According to some authorities, this was the first loco weed to be recognized. 'When 
eaten, it is especially fatal to horses. 

Ranging from Nebr., Wyo. and Ut. s. and s.e. to Pue.; represented in w. Tex. by 5 
varieties. 

Var. mollissimus. Calyx tube 3.4-4.5 mm. in diameter; petals purple or marginally 
suffused with purple, the keel 14-18 mm. long; pod glabrous or with hairs much less than 
1 mm. long. Plains Country, with one record from Culberson Co. in the Trans-Pecos; 
intergrading extensively with var. Earlei.

Var. Earlei (Rydb.) Tidestr. Like var. mollisimus but flowers smaller; calyx tube 0.8-3 
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mm. in diameter; keel 9-13 mm. long. Abundant in the Trans-Pecos. Mar.-June, etc.;
Tex., Chih. and Coah.

Var. Coryi Tidestr. Petals cream-colored, immaculate; pod glabrous or distally with 
hairs less than 1 mm. long. A. argillophilus Cory. Abundant on w. part of Edwards 
Plateau from Crockett Co. n. to Martin Co., Mar.-May. etc.; endemic. 

Var. Bigelovii (Gray) B. L. Turner. Calyx 10 mm. or more long; banner 16-25 mm. long; 
pod 10-15 mm. long, densely villous-tomentulose, the longest hairs 1-1.6 mm. long; ovules 
20 to 30. Local in Trans-Pecos deserts ( El Paso, Hudspeth and Presidio cos.), Feb.
June; N.M., Ariz. and Tex. 

Var. marcidus (Rydb.) B. L. Turner. Calyx 7-9.5 mm. long; banner 12-16 mm. long; 
pod 6-10 mm. long, villous-hirsute with hairs more than 1 mm. long; ovules 12 to 16. 
Rare in Jeff Davis and Presidio cos. in the Trans-Pecos, Apr.-July; endemic. 

12. Astragalus giganteus Wats. Robust, amply leafy, with a thick woody taproot,
densely tomentulose and pilose throughout with shorter curly or sinuous and longer nearly 
straight spirally twisted loosely ascending hairs 1.3-2.5 mm. long; herbage silky-canescent 
or greenish in age, the vestiture tending to tum rufous or rusty when dry; stipules free; 
leaves ( 9-) 13-35 cm. long, with stout rather short petioles; leaflets 17 to 35, broadly to 
narrowly elliptic or ovate to obong or rhombic-elliptic, acute or abruptly short-acuminate, 
often callous-mucronulate, Hat, (7-) 10-55 mm. long, all carinate dorsally by the prominent 
pale densely pilose midrib; pedicels at first ascending, becoming arched outward or 
recurved and then again erect in fruit, at an thesis ( 1.2-) 1.5-4 mm. long, in fruit ( 3-) 
4-9 mm. long; calyx ( 7.8-) 10-14.7 mm. long; petals pale-yellow; banner ( 14.4-) 15.5-
21.5 mm. long; wings ( 12.4-) 14.3-19.5 mm. long; keel ( 11.5-) 12-15.1 mm. long; pod 
stiffly erect, sessile, plumply ovoid- or ellipsoid-acuminate, 15-25 mm. long, 8-13 mm. in 
diameter, slightly incurved, rounded or subtnmcate at base, contracted distally into a 
short trianguJar-acuminate laterally compressed unilocular beak, otherwise turgid but a 
little dorsiventrally compressed, flattened or shallowly sulcate dorsally ( but the sinuous 
suture prominent), more deeply open-sulcate ventrally toward the middle, the green fleshy 
glabrous valves becoming stiffly leathery, brownish-stramineous and ultimately blackish, 
faintly cross-reticulate and sometimes also wrinkled lengthwise, inflexed below the beak 
as a complete or subcomplete septum ( 1.5-) 2-5 mm. wide. Davis Mts. and Chinati Mts. 
in the Trans-Pecos, 6-7,000 ft. elev., June-Aug.; N.M., Tex. and Chih. 

13. Astragalus crassicarpus Nutt. GROUND PLUM. Perennial of medium or robust
stature, with a woody taproot and several decumbent, ascending or sometimes suberect 
stems arising from a determinate root crown or ( in one var.) from slender subterranean 
caudex branches; herbage variably pubescent, green or cinereous, the leaflets glabrous or 
medially glabrescent above; stipules free; leaves ( 20-) 35-150 mm. long, the upper ones 
shortly petioled or subsessile; leaflets ( 11 to) 15 to 33, broadly to narrowly elliptic, 
obtuse or acute, or ( in some lower leaves) truncate-emarginate, mostly Hat, 3-24 mm. 
long; pedicels ascending or a little arched outward, at anthesis slender and 1- 2.7 mm. 
long, in fruit thickened ( often clavate) and ( 2-) 2.7-7.5 mm. long; petals purple, lilac, 
cream-colored or greenish-white, tl1e keel in any case purple- or pink-tipped; banner 
( 16-) 16.5-25 ( -27) mm. long, the wings shorter; keel ( 10.7-) 12-20.7 mm. long; pod 
spreading or ascending ( humistrate except sometimes in var. trichocalyx), sessile, globose, 
broadly and plumply oblong-ellipsoid-ovoid or -obovoid, 15-40 mm. long, seven eighths 
to one and a half times as long as wide, abruptly obtuse or truncate at both ends, or a 
trifle retuse or umbilicate at apex and there abruptly contracted into a conic subulate 
cusplilce beak 1-3 mm. long, the body a little obcompressed, shallowly sulcate or merely 
depressed along the sutures, the fleshy glabrous valves at first firm and succulent ( and if 
dried at this stage collapsing inward and becoming irregularly and coarsely wrinkled, 
leaving the sutures salient), composed of 3 layers: a thin outer coat and a similar inner 
one of small cells, these becoming leathery, the outer one eventually brown or blackish and 
nearly smooth, and a much thicker intervening layer of large cells filled with a sweet 
juice, this ultimately drying out to a pale alveolate-spongy or pithy texture, the whole 
valve wall 1.2-5 mm. thick ( at least near the sutures), the endocarp inflexed across the 
pulpy-filamentous cavity as a papery septum 8-15 mm. wide, this produced through the 
valve wall to unite with or at least to meet the immersed ventral suture; dehiscence very 
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tardy, either occuning on the ground by gradual weathering and decay over winter ( the 
exocarp then sometimes separating as a papery shell, the beak splitting but not gaping 
to release the seeds) or the whole pod splitting through both sutures and fue septum 
and separating into two false carpels. Alta., Sask. and Man. s. to Ariz., N.M., Tex. and 
Ark.; represented with us by 3 varieties as follows: 

Var. crassicarpus. Calyx pilose with mixed black and white or largely black hairs 
0.5-1.5 mm. long; petals purple or purple-tinged; peduncles mostly 20-65 mm. long; stems 
arising together from the crown of the taproot or very shortly forming from the root at or 
just below the soil level. A. caryocarpus Ker. Locally frequent in prairies of n. Tex. s. to 
Limestone, Tom Green and Irion cos., and in the Trans-Pecos, Mar.-July; Alta., Sask. and 
Man. s. to N.M., Tex. and Ark. 

Var. Berlandieri Barneby. Like var. crassicarpus but the stems arising singly or tew 
together from slender widely forking underground stem branches, forming loose mats. 
A. mexicanus DC. Cen. Tex., Williamson Co. s.w. to Uvalde Co., scattered s.e. to Victoria
Co., in prairies, spring, etc.; endemic.

Var. trichocalyx ( T.&G.) GI. Calyx and pedicels densely villosulous ( hairs 0.5-1 
mm. long) with short entangled and some longer ascending cream-colored or brownish
hairs; petals greenish-white or cream colored; peduncles mostly 6-15 cm. long. Open
woodlands, e. Tex. and rare w. to n.-cen. Tex., Mar.-June; Ill., Mo., Okla., Ark. and Tex.

14. Astragalus gypsodes Bameby. GYP GROUND PLUM. Perennial, low, robust, commonly
quite coarse, strigulose throughout ( except the fruit) with fine sometimes flattened stiff 
straight appressed hairs 0.25-0.5 (-0.7) mm. Jong; herbage silvery or greenish-canescent, 
the leaflets pubescent on both sides, often a little more densely so above than beneafu; 
stipules free; leaves ( 4-) 6-18 cm. long, with short stiff petiole; leaflets ( 11 to) 15 to 25 
( to 29 ), elliptic to narrowly ovate-lanceolate or rhombic-elliptic and obtuse or subacute, 
or ( in some leaves) oblong-obovate and retuse, flat, 5-20 mm. long; pedicels at anthesis 
ascending, 1.3-2.3 mm. long, in fruit a little thickened, usually arched outward, ( 1.6-) 
2-3.4 mm. long; petals bright pink-purple above the pale claws, drying bluish, the keel
tip deeply maculate; pod loosely ascending or spreading (nearly always humistrate),
broadly and plumply oblong-cylindroid to oblong-ellipsoid or more narrowly cylindro
or clavate-ellipsoid, 25-45 ( -50) mm. long, ( 8-) 10-21 mm. thick, straight or rarely a
little incurved, subtruncately rounded to broadly turbinate at base, abruptly contracted at
apex into a minute conic-subulate beak, terete or a trifle compressed either laterally, dorsi
ventrally or ( especially when incurved) shallowly sulcate dorsally at maturity, the ex
tremely thick succulent smooth and shining glabrous pale-green but brightly purple
checked valves becoming alveolate-spongy and 1.7-2.3 mm. thick when ripe, the exocarp
becoming stramineous or more or less brownish-purple and finely reticulate-wrinkled, the
endocarp inflexed as a complete septum nearly as wide as the pod's diameter; dehiscence
tardy, after falling, primarily basal and upward through the ventral suture, the seeds
apparently discharged basally. Rare and local in gypsum soils, n. Culberson and Reeves
cos. in fue Trans-Pecos, May; also N.M.

15. Astragalus plattensis T.&G. Perennial, low, diffuse or decumbent, with an often
deeply buried woody taproot giving rise to slender branched and often widely creeping 
subterranean caudex branches, the whole plant including ovary and pod thinly to densely 
pilose with widely to narrowly ascending or spreading rarely subappressed straight or 
subsinuous lustrous hairs ( 0.9-) 1-1.5 (-1.9) mm. long; herbage green or grayish-green; 
stipules at the lowest leafless nodes connate into a bidentate or truncate sheath, the 
median and upper ones free or connate for a short space; leaves 25-115 mm. Jong, shortly 
petioled or the uppermost subsessile, leaflets ( 11 to) 15 to 27, broadly to narrowly elliptic 
or ovate to oblong, obtuse or acute, or in some lower or rarely all leaves oblong-obovate 
and truncate-ernarginate, flat or loosely folded, ( 2-} 4-13 ( -17) mm. long; pedicels in 
fruit 2.4-3.8 mm. long; calyx 7.8-12.2 (-13.7) mm. long; petals pink- or lilac-purple, the 
color fugacious in drying, the banner sometimes largely pallid but keel and wings at 
least purple-tipped; banner ( 14.3-) 16.5-20 (-21.5} mm. long; wings ( 13-) 14.5-17 
( -18.4) mm. long; keel (11.5-) 12-15.5 ( -16) mm. long; pod ascending or spreading
(humistrate), sessile, long-persisting on but finally disjointing from the receptacle (this
sometimes produced as a thick glabrous stipelike neck to 1.3 mm. long}, the body
obliquely ovoid-oblong or subglobose, 10-17 mm. long, 10-13 mm. thick, truncate or
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shallowly cordate at base, abruptly contracted distally into a narrowly conic-subulate 
rigid beak 1-3.5 mm. long, a trifle obcompressed, sulcate both dorsally and ventrally, the 
sutures both thick but embedded in the valves and not salient, the ventral suture nearly 
straight or at least muc'h less strongly convex than the dorsal one, the thick fleshy valves 
strigulose or pilosulous with appressed or narrowly ascending hairs 0.5-0.8 mm. long, 
stiffly leathery, transversely rugulose and 0.9-1.3 mm. thick at maturity, inflexed as a 
complete septum 3.6-6 mm. ,wide. Common in Plains Country, Edwards Plateau and 
n.-cen. Tex., scattered s. to Victoria and Karnes cos., spring; N.D. and Wyo. s. to Tex. 

16. Astragalus allochrous Gray. Low, commonly coarse biennial or short-lived peren
nial, usually flowering and often perishing the first summer, strigulose nearly throughout 
with straight or mostly straight appressecl or subappressed hairs 0.45-0.7 mm. long; 
herbage green or when young cinereous; stipules ordinarily free, rarely very shortly and 
obscurely connate; leaves 4-10 mm. long, the uppermost either shortly petioled or sub
sessile; leaffets ( 9 or) 11 to 21, oblong-obovate to oblanceolate and obtuse or retuse, or 
( especially in some upper leaves) elliptic or narrowly oblong-elliptic and either obtuse 
and mucronulate or acute, flat or loosely folded, ( 4-) 6-21 mm. long; pedicels in fruit 
arched outward, a trifle thickened, 2-4 mm. long, persistent; calyx (3.6-) 4.1-5.7 mm. 
long; petals pink- or reddish-purple, drying violet; banner 7 .2-9.4 mm. long; wings 6.6-
8.3 mm. long; keel 6.2-7.5 mm. long; pod loosely spreading or declined, those of some 
outer stems often humistrate and ascending, sessile on the slightly elevated receptacle and 
readily deciduous, very obliquely ellipsoid or half-ellipsoid, bladdery-inflated, ( 20-) 25-
40 ( -45) mm. long, 10-17 ( or when pressed apparently to 20) mm. thick, obconic at 
base, contracted about 3-6 mm. below the apex into a deltoid compressed slightly in
curved beak, the ventral suture straight or nearly so, the dorsal one strongly convex, the 
thin pale-green or purple-cheeked finely strigulose valves becoming papery-diaphanous, 
stramineous, lustrous, delicately cross-reticulate, not inflexed, the funicular flange 0.4-0.8 
mm. wide; dehiscence apical, after falling. Rare in deserts, El Paso Co., extreme w. Trans
Pecos, Apr.; Ariz., N.M. and Tex.

11. Astragalus Wootonii Sheld. GARBANCILLO. Low but often coarse and leafy, winter
annual or biennial, thinly or when young rather densely strigulose, villosulous or pilosulous 
with hairs 0.4-0.8 mm. long; herbage pale-green, yellowish-green or greenish-cinereous; 
stipules free, rarely very shortly and obscurely connate; leaves ( 2-) 4-10 ( -12) cm. long, 
aU shortly petioled or the uppermost subsessile; leaflets ( 7 to) 11 to 23, narrowly 
oblanceolate to linear-oblong or oblong-obovate, retuse-truncate or obtuse, often callous
mucronulate, folded or rarely flat, 5-20 mm. long; pedicels in fmit arched, a trifte 
thickened, 1.5-3.5 mm. long, persistent, calyx 4.3-6.4 mm. long; petals whitish, sometimes 
tinged with pink or lavender, or pale to vivid reddish-lilac; banner 4.6-7.5 mm. long, the 
wings a trifle shorter or rarely a trifle longer; keel ( 4.1-) 4.4-6.4 mm. long; pod loosely 
spreading or declined, commonly humistrate (and then often apparently ascending), 
sessile on the conical receptacle and readily disjointing, broadly and subsymmetrically or 
sometimes somewhat obliquely ovoid or ovoid-ellipsoid to ellipsoid or subglobose, 
bladdery-inflated, ( 10-) 15-37 ( --43) mm. long, ( 8-) 12-20 ( or when pressed apparently 
to 24) mm. thick, broadly cuneate or rounded at base, contracted just below the a�x into 
a short and obscurely diiferentiated deltoid laterally Battened beak, otherwise subterete 
or openly and shallowly sulcate along one or both sutures, the sutures filiform, subequally 
convex or the dorsal one more strongly so, the thin green or purplish-tinged very rarely 
lightly mottled thinly strigulose to subviUosulous or glabrate valves becoming papery, 
stramineous, lustrous, delicately reticulate, not inflexed, the funicular flange none or to 
0.1 ( -1) mm. broad; dehiscence apical, after falling. A. Tracyi ( Rydb.) Cory. Frequent 
in the Trans-Pecos, reported also to be rare near the Canadian River in the Panhandle, 
spring; Calif., Ariz. and N.M. s.e. to Michoac., Mex. and Pue. 

This is considered to be one of the most poisonous of all loco weeds. Although es
pecially poisonous to horses it is also known to have some effect on cattle and sheep. 

18. Astragalus distortus T.&G. Short-lived perennial, low, diJiuse, with a taproot and
knotty root crown or shortly forking caudex, sparsely strigulose with fine straight ap
pressed or subappressed hairs 0.2-0.45 mm. long; herbage green; stipules free; leaves of 
the principal stems ( 20-) 40-100 (-135) mm. long ( those of the sub basal branchlets 
often smaller and with smaller leaflets), with slender but sometimes short petiole; leaftets 
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(9 to) 13 to 25 (to 27), oval or obovate to elliptic-oblanceolate or suborbicular, truncat or 
retuse, Bat, ( 2-) 3-11 mm. long; pedicels in fruit somf!what thickened, 1.5-2.4 mm. lo g; 
calyx 3.1-6.3 mm. long. the triangular-subulate or subulate teeth one third to one half as 
long as the campanulate tube; petals pink-purple with pale wing tips and pale stri te 
eye in the banner, all lilac-tinged or all whitish with lavender keel tip, rarely all wh te; 
banner 8.2-15.3 mm. long, the wings shorter; keel 5.5-9.3 mm. long; pod normally -
cending and humistrate, rarely declined of its own weight from ascending pedunc,es, 
sessile on an incipient or short gynophore 0.4-1.4 mm. long, varying in profile from 
narrowly lunate-elliptic to obliquely oblong-, ovate-, or obovate-elliptic, 13-25 mm. long, 
3.5-7 mm. in diameter, shallowly sulcate only dorsally or more deeply sulcate along bc;,th 
sutures, the green thinly Hesby glabrous valves becoming leathery, brownish and ulti
mately almost black, not inflexed or inflexed as an incipient septum to 1 mm. wi4Je; 
dehiscence apparently apical, very tardy, after falling and weathering on the grou*d. 
Ia. and ID., s. to Tex., La. and Miss.; W.Va. and Va.; represented with us by 2 varieties 
as follows: 

Var. distortus, Pod deeply sulcate on both ventral and dorsal surfaces, didymous in 
cross section; ovules mostly 28 to 37; banner 11-15.5 mm. long; keel 7.5-9.5 mm. long. 
Not collected as yet in Tex., but known just north of the border in Okla. 

Var. Engelmannii ( Sheld.) M. E. Jones. Pod shallowly sulcate dorsally but not or 
obscurely so ventrally, obcordate to nearly round in cross section; ovules 15 to 28; 
banner mostly 6.5-11.5 mm. long; keel 5.5-7 mm. long. Abundant in n.-cen., e. and s.e. 
Tex. s.w. to Wilson and Goliad cos., spring; also La. 

19. Astragalus Soxmaniorum Lundell. Perennial but probably of short duration, diffuse,
thinly strigulose-hirsutulous with fine mostly straight loosely ascending and subappressed 
hairs 0.5-0. 7 mm. long; herbage green; stipules free; leaves ( 25-) 35-90 ( -115) mm. 
long, shortly petioled; leaflets ( 9 to) 13 to 19 ( or 21 ), obovate to obovate-cuneate or 
oblong-obovate, deeply notched, flat, ( 2-) 4-15 mm. long; pedicels in fruit straight and 
ascending or divaricate, or strongly arched outward, a little thickened, 1.2-2.6 mm. long, 
persistent; calyx 6.1-9 mm. long, the lanceolate or lance-caudate teeth ( 2-) 2.4-4 mm. 
long; petals greenish-white or cream-colored, immaculate; banner 11.4-17.4 mm. long; 
wings 9.8-13 mm. long; keel 8.6-12.7 mm. long; pod ascending (humistrate) or (when 
pressed) apparently spreading or declined, sessile on a stout gynophore 0.6-1.6 mm. 
long, the body half-obovate or lunately oblanceolate in profile, with straight or gently 
concave ventral and strongly convex dorsal sutures, 15-21 mm. long, 5-8 mm. thick, 
broadest above the middle and tapering downward into the cuneate base, abruptly 
contracted distally into a rigid cusp 1.5-2.5 mm. long, the whole a trifle compressed 
laterally and obscurely trigonous, with rounded lateral and Battened or shallowly grooved 
dorsal faces, the green somewhat fleshy glabrous valves becoming leathery, reticulate, 
stramineous or blackish-brown, inflexed ( especially toward the base) as a very narrow 
and incomplete septum 0.4-1.3 mm. wide; dehiscence apical, basal, and ultimately 
through the ventral suture, the dorsal suture also splitting to reveal the septum's outer 
walls. Rare and local, forests of e. Tex. and s. to Hardin Co., spring; endemic. 

20. Astragalus loti8orus Hook. Short-lived perennial, low, with a taproot, at first very
slender becoming stouter, woody and ultimately producing a shortly forking caudex; 
herbage pubescent, usually densely so, with fine dolabrifonn hairs; stipules free; leaves 
25-110 (-140) mm. long, with slender petiole; leaflets (3 to) 7 to 17, cinereous or
canescent, narrowly to broadly elliptic or oblanceolate to oval or obovate-cuneate, Bat or
loosely folded, 4-20 ( -26) mm. long, the terminal one commonly longer than the last
pair; inflorescence dimorphic, (a) chasmogamous and ( b) cleistogamous, these found
commonly on different plants or if on the same plant at different seasons of the year,
most often in discrete colonies of like plants but sometimes separately on different
individuals in a colony, in seedling plants cleistogamous only; (a) chasmogamous
f'acemes borne on slender peduncles (3-) 4-12 cm. long, these ascending at anthesis, 
procumbent in fruit, either longer or shorter than the leaf; pedicels in fruit thickened, 
sometimes arched outward, 1.2-2.4 nun. long, persistent; calyx 5-9.7 mm. long; petals 
greenish-white to ocbroleucous or tinged or veined with lavender, sometimes brightly 
tipped or margined with purple or bluish-purple; banner 8.5-14 mm. long; wings 7.8-
11.8 mm. long; keel 6.6-9.8 mm. long; cleistogamous '{lowers with calyx at anthesis 
commonly shorter but accrescent and as large in fruit; petals whitish ( drying yellowish); 
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banner 4.3-7.2 mm. long; wings 4.2-6.5 mm. long; keel 4.2-6 mm. long; pod (alike on both 
types of inflorescence) ascending or loosely spreading ( humistrate), ovoid-acuminate, 
ovoid-, lance- or narrowly oblong-ellipsoid, 12-37 mm. long, 5-8 mm. in diameter, straight, 
lunately incurved or rarely a little decurved, rounded or narrowly to broadly cuneate at 
base, either abruptly contracted or gradually tapering distally into a triangular- or lance
acuminate somewhat compressed beak, dorsally flattened or openly depressed-sulcate 
( "yVhen obscurely trigonous) in the lower one-third to two-thirds, carinate ventrally by the 
prominent thick suture, the dorsal suture also prominent but thinner and commonly 
undulate, the green somewhat fleshy strigulose or villosulous valves becoming stramineous 
or purplish-brown, leathery or stiffiy papery, cross-reticulate and often wrinkled length
wise, not inflexed. Incl. var. nebraskensis Bates, A. Reverchonii Gray. Local, n.-cen. Tex. 
w to Plains Country with an isolated station in n. Brewster Co. in the Trans-Pecos, spring; 
Alta., Sask. and Man. s. to N.M., Tex. and Coah. 

21. Astragalus Emoryanus ( Rydb.) Cory. Annual or winter annual, exceptionally
persisting into a second year, diffuse or prostrate, densely to quite thinly strigulose, 
hirsutulous or subvillosulous with appressed incurved-ascending or more rarely rather 
stifBy spreading hairs; herbage silvery-cinereous or sometimes greenish; stipules free; 
leaves 10-45 (-80) mm. long, all shortly petioled or the uppermost subsessile; leaflets 
( 7 to) 11 to 19 ( or 21 ), often rather crowded, oval-obovate or obcordate to broadly 
cuneate-oblanceolate or sometimes mostly elliptic-oblanceolate, obtuse or retuse, loosely 
folded or flat, 2-10 (-14) mm. long; calyx 3.6-6 mm. long; petals pink-purple, the banner 
with a large pallid striate eye in the fold; banner ( 6-) 7.3-11.2 mm. long; wings ( 5.1-) 
6.2-8.8 ( -10) mm. long; keel ( 4.5-) 4.8-6.6 mm. long; pod spreading, declined or ( when 
humistrate) ascending, linear-oblong or narrowly lance-oblong in profile, incurved gently 
and evenly through a one fourth to one half circle or ( when short) lunately incurved to 
almost straight, 8-22 mm. long, ( 2-) 2.2-4.3 mm. in diameter, obtuse at base, shortly 
cuspidate at apex, triquetrously compressed wit'h low-convex lateral and openly sulcate 
dorsal faces, the green or purple-tinged glabrous valves becoming papery, pale-brown or 
strarnineous, delicately reticulate, inflexed as a complete or nearly complete septum 1.2-2 
mm. wide. A species with 2 varieties as follows:

Var. Emoryanus. Pod linear-oblong, very gently to strongly but then evenly incurved,
12-22 mm. long, ( 2-) 2.2-3.3 mm. in diameter, five to six and one half times as long as
its diameter. Frequent in the Trans-Pecos and near the Rio Grande in Rio Grande Plains,
with isolated stations in s.-cen. Tex., spring; Ariz., N.M., Tex., Chih. and N.L.

Var. terlinguensis (Cory) Bameby. Pod more broadly and plumply lance-oblong, 
nearly straight or very slightly incurved, 8-14 mm. long, ( 2.5-) 3-3.7 mm. thick, three 
to four and one third times as long as thick. Known in Tex. only from Brewster, Presidio, 
Culberson and Hudspeth cos. in the Trans-Pecos, spring; also Coah. 

22. Astragalus Nuttallianus A. DC. Annual and winter annual, mostly of 3 or 4 months
duration, nearly always quite slender, sometimes diminutive and fugitive, varying from 
nearly glabrous below t'he thinly strigulose inflorescence to densely strigulose, villosulous 
or pilose with appressed incurved or partly ( rarely all) spreading often lustrous hairs 
0.4-1.35 mm. long; herbage green, cinereous or canescent; stipules free; leaves 10-65 
( -90) mm. long, all slender-petioled or the upper ones often subsessile; leaflets ( 5 or)
7 to 19 ( to 23 ), varying from linear-elliptic and acute to obcordate, 2-14 (-17) mm.
long, nearly always flat, all of the same type throughout the plant or dimorphic, those of
the lower leaves broader; pedicels in fruit 0.5-1.6 mm. long; calyx 2.5-5.7 mm. long;
petals whitish, pinkish-lilac, pinkish- or amethystine-purple, when brightly colored the
banner with a large pale eye, the color turning bluish or violet on drying; banner 3.7-10
(-13) mm. long; wings 3.7-8.6 (-10.7) mm. long; keel 3.7-6.8 (-9.3) mm. long; pod
ascending, spreading or declined, sessile or contracted at base into a short stipe or obscure
stipelike neck 0.5-0.9 mm. long, linear or linear-oblanceolate in profile, nearly straight,
incurved near the base and straight or nearly so thereafter, or less often evenly and
gently incurved its whole length through about a one third or even one half circle, when
first formed triquetrously and a trifle laterally compressed, with nearly plane lateral and
narrower shallowly sulcate dorsal faces, the faces becoming flat or slightly convex as
the ovules swell, subequally 3-sided or somewhat tetragonal when ripe, the thin green
or purple-tinged glabrous, sbigulose or villous valves becoming papery, stramineous or
brownish and ultimately black or nearly so, delicately cross-reticulate, inflexed as a
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complete septum to about 2 mm. wide or the septum sometimes incomplete or sulb

obsolete; dehiscence apical and downward through the ventral and part way through 
the dorsal suture. A species with at least 9 "varieties" occurring from Calif., Nev., Ut., 
Colo. and Okla. s. to Dgo. and Pue.; represented with us by 6 varieties separable by the 
following key: 

I 1. Leaflets of all leaves retuse or truncate-emarginate ( 2)
1. Leaflets not all retuse or truncate-emarginate, elliptic or ovate and obtuse to sub-

acute in at least some upper ( often all) leaves ( 4) I 2(1). Ovary and pod pubescent; pod loosely strigulose and the herbage hirsutulous; 
flowers very small, the banner about 5- 6 mm. long .. var. zapatanus.

2. Ovary and pod glabrous or if pubescent only minutely strigulose; flowers variab�e
in size but if very small with banner less than 6.5 mm. long, then the herbage 
minutely strigulose or subglabrous ( 3) 

3(2). Flowers small, the banner 4.3-7.3 (-7.6) mm. long, the keel tip deltoid-acute or 
sharply deltoid; raceme axis not elongating or scarcely so, not more than 8 ( or 
10) mm. long in fruit .......................... var. Nuttallianus.

3. Flowers larger, the banner 8.5-1 3 mm. long, the keel tip obtusely rounded; raceme
axis mostly elongating and 10- 30 mm. long in fruit .. var. macilentus.

4( 1). Keel obtusely rounded at tip; racemes elongating, the axis mostly 5- 30 mm. long 
in fruit; pod commonly glabrous ................. var. macilentus.

4. Keel deltoid or narrowly so at tip, acute or subacute, commonly porrect; racemes
not or scarcely elongating, to 8 (rarely to 12) mm. long in fruit; pod glabrous, 
strigulose or villosulous ( 5 ) 

5 ( 4). Flowers relatively large, the banner mostly 7-9 mm. long; racemes mostly 4- to 
IO-flowered; pod consistently glabrous ............ var. pleianthus.

5. Flowers small, the banner mostly 5-7 mm. long; racemes mostly 1- to 5- ( or 6-)
flowered ( 6) 

6( 5). Pod hirsutulous, the hairs 0.5-1 mm. long; leaflets commonly 11 to 1 3  ........ . 

6. Pod -��b��� ·�; �trl�i�s�: 'i p�b�����t th� -�h�rt;� ·h:i:· !;��:!�J':�d 0.5 mm.
long or less; leaflets commonly 7 to 11 ........... var. austrinus.

Var. Nuttallianus. N.-cen. Tex. and e. part of Plains Country, s. to Edwards Plateau 
and Rio Grande Plains, spring; also Okla. 

Var. macilentus (Small) B. L. Turner. Edwards Plateau and Trans-Pecos, spring; 
endemic. 

Var. pleianthus (Shinners) Bameby. A. austrinus var. pT.eianthus Shinners. Cen. Tex., 
w. to Sutton Co., s. to Refugio Co., n. nearly to Red River, spring; endemic.

Var. trichocarpus T. & G. Almost same range as preceding; passing into var. austrinus
to the w. 

Var. austrinus (Small) Shreve & Wiggins. Hamosa Davisiana Rydb. W. two-thirds of 
Tex., e. to n.-cen. Tex. and Rio Grande Plains, spring; Ariz., N.M. and Okla. s. to Son., 
Dgo., Coah. and N.L. 

Var. zapatanus Bameby. Webb, Zapata and Jim Hogg cos. of Rio Grande Plains, Feb.
Mar.; also Tam. 

2 3. Astragalus leptocarpus T.&G. Precocious annual with slender taproot, variable in 
stature but commonly low and delicate, the stems, leaf rachises and peduncles thinly ( or 
when young somewhat densely) strigulose with straight appressed or subappressed hairs; 
stipules free; leaves 1 5-70 mm. long, the lowest shortly petioled,,the rest subsessile; leaflets 
(7 to) 11 to 17 (or 19), oblong-, obovate- or oblanceolate-cuneate, retuse or emarginate or in 
some lower leaves broadly cuneate-obcordate, flat, rather thick-textured, green, glabrous, 
2-10 (-12) mm. long; pedicels in fruit 0.8-1.7 mm. long, persistent; calyx ( 3-) 3.6-4.5
( - 5.3) mm. long; petals magenta- or amethystine-purple, drying violet, the banner with
a large white striate eye, the wings often white-spotted distaily near the inner margin;
banner ( 5.2-) 8.3-12 ( -13.2) mm. long; wings ( 5-) 7.2-9.8 ( -11.3) mm. long; keel
( 4.5-) 6-7.8 ( -9 ) mm. long; pod horizontally spreading or ascending at a wide angle,
:;essile but cuneately tapering at base into a thick sometimes stipelike neck to 0.5 mm.
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long, narrowly linear or linear-oblanceolate in profile, straight or rarely slightly and evenly 
incurved, narrowly cuneate and shortly cuspidate at apex, 17-37 mm. long, 2.2-3.1 (-3.5) 
mm. in diameter, triquetrously compressed with at first nearly Bat but ultimately convex
lateral and narrowly sulcate dorsal faces, carinate ventrally by the rather thick prominent
subire, the very slightly fleshy green or purplish glabrous valves becoming papery, at first
brownish but ultimately almost black, delicately cross-reticulate, imlexed as a complete
septum 1.5-1.8 mm. wide; dehiscence apical and downward through the ventral suture,
the septum also splitting in age and the valves somewhat coiled distally. Abundant in e.,
s.e. and n.-cen. Tex. and near the coast s. to Cameron Co., spring; endemic.

24. Astragalus Lindheimeri Gray. Annual, resembling forms of A. Nuttallianus but
of�en coarser, with a slender taproot, thinly strigulose with straight appressed or sub
appressed hairs 0.35-0.5 mm. long; herbage green, the leaflets glabrous above; stipules 
free; leaves ( 10-) 20-65 mm. long, petioled but the uppermost quite shortly so; leaflets 
( 11 or) 13 to 21, broadly to narrowly cuneate to cuneate-oblong or -oblanceolate, trun
catc-emarginate to deeply retuse, flat or loosely folded, of rather thick texture and 2-14 
mm. long; pedicels in fruit 1.8-3 mm. long; calyx ( 4-) 5-8 mm. long; petals bicolored,
the banner purple-margined around the prominent white but purple-veined eye, the
wings white, the keel tip purple-maculate, the purple turning violet on drying; banner
(12-) 13-18.5 mm. long; wings 11.2-17 mm. long; keel 9.5-12.9 mm. long; pod stipitate,
the stout stipe ( 0.8-) 1-2.6 ( -3) mm. long, ascending at a wide angle, horizontal or a
little declined in line with the pedicel, the linear-oblong or -oblanceolate body gently
and lunately or more abruptly and sub-basally incurved through about a right angle ( the
distal half then narrowly ascending and becoming perpendicular in a plane parallel to 
the raceme axis), 17-27 mm. long, 3.5-6 (-6.5) mm. in diameter, broadly cuneate or
acuminately tapering at base, cuspidate at apex, compressed-triquetrous with Bat or low
convex lateral faces and narrower narrowly sulcate dorsal face, carinate ventrally by the
prominent thick suture, the thinly fleshy green glabrous valves becoming thinly leathery
or stiffly papery, brownish or when ripe nearly black, inflexed as a complete septum 2.2-
3.3 mm. wide. Incl. var. bellus Shinners. Plains Country, frequent, infrequent s. to
Edwards Plateau and e. to n.-cen. Tex., spring; also Okla.

25. Astragalus re8exus T.&G. Precocious winter annual, variable in stature according
to site and season, commonly slender, thinly hirsute-hirsutulous ( especially upward) 
with rather stiff straight horizontal or widely ascending hairs, the herbage green; stipules 
free; leaves 2-8 cm. long, the lowest shortly petioled, the rest commonly subsessile; 
leaflets ( 9 or) 11 to 15 ( to 19), oblong-ovate to -obovate or obovate-cuneate, sharply 
retuse, Bat, thin-textured, ( 3-) 5-15 mm. long; pedicels 0.7-1.4 mm. long in fruit, per
sistent; petals bicolored, the banner and keel bluish- or reddish-violet, the wings pallid 
or white-tipped or -margined; banner 4.2-5.2 mm. long; wings 3.1-4 mm. long; keel 4.3-5 
mm. long; pod reflexed, sessile on and disjointing from an obscure gynophore 0.1-0.5
mm. long, the body narrowly to broadly ovate or triangular-ovate in dorsiventral view,
5.5-9 mm. long, 2.5-5.5 mm. in diameter, truncate or shallowly retuse at base, abruptly
contracted distally into a subulate cusp about 0.5 mm. long, triquetrously compressed,
carinate ventrally by the prominent straight or slightly incurved suture, deeply and openly
sulcate dorsally, the pale-green or commonly purple-speckled glabrous valves becoming
brownish, stifHy papery, prominently cross-reticulate and somewhat rugulose on the
obtuse lateral angles, inflexed as a complete but narrow septum 0.4-1 mm. wide. Infre
quent, Dallas to Travis cos., rarely s.e. to Conzales and Walker cos., Apr.; endemic.

26. Astragalus brazoensis Buckl. Annual or winter annual, variable in stature according
to site and season, dwarf and slender or quite coarse and robust, thinly strigulose with 
appressed or narrowly ascending straight hairs; stipules free; leaves ( 20-) 25-75 mm. 
long, the lowest petioled, the rest subsessile; leaflets ( 11 or) 13 to 19, narrowly to 
broadly obovate-cuneate or obcordate, retuse, Bat, 3-10 ( -13) mm. long; pedicels slender, 
at anthesis ascending and 0.5-0.8 mm. long, in fruit arched outward ( a trifle thickened) 
and 0.7-1.5 mm. long, persistent; calyx (2.7-) 3-4.1 mm. long, often purplish; petals 
whitish, distally suffused with lilac or bicolored, the banner then broadly purple-margined, 
the wing tips white, the keel tip always purple; banner ( 5.4-) 6.7-8 mm. long; wings ( 5-) 
5.5-7.2 mm. long; keel 4.5-5.9 mm. long; pod reflexed, sessile but elevated out of the 
calyx on a slender often decurved stipelike gynophore 1.5-2.3 mm. long, the body very 
strongly obcompressed, peltiforro, subcircular in dorsiventral view or often a little wider 
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than long, 3.5-7 mm. long, 4.5-7 .5 ( -9) mm. in diameter, truncate or shallowly re se 
at either or both ends, contracted at apex into a conic-subulate cusplike more or l s 
incurved beak 0.7-1 mm. long, straight or the whole gently incurved (the ventral £a e 
then depressed in the middle and shallowly bowl-shaped), the rather firm green r 
purple-tinged glabrous valves becoming stiffly papery, brownish or stramineous, somew at 
lustrous, prominently cross-reticulate and often rugulose on the narrow but obtuse lateiral 
angles, inflexed as a narrow but complete septum 0.5-0.8 mm. wide; dehiscence tar�y. 
after falling the pod separating into two halves along both sutures and through the 
septum; ovules 4. Local in Rio Grande Plains, Feb.-Apr.; also Tam. 

27. Astragalus Wrightii Gray. Slender but ultimately stiff or rigid annual withl a
filiform taproot, silky-pilose throughout with fine mostly straight narrowly or loos�ly 
ascending basally thickened hairs; herbage silvery-cinereous or -canescent, in youth Be
coming greenish; stipules free; leaves 15-55 (-75) mm. long, the lower and median petioled, 
the upper subsessile; leaflets 7 to 13, broadly to narrowly elliptic or oblanceolate, acute 
or ( in some early leaves) obovate and obtuse, flat or loosely folded, ( 2-) 4-17 ( -20) 
mm. long; peduncles erect and stiflly ascending, 7-70 mm. long, the first usually and
sometimes all longer than the leaf, the uppermost often ( rarely all) shorter; racemes 
capitately 3- to 7-flowered; pedicels at anthesis subobsolete, in fruit thickened and 0.6-1
mm. long; calyx 5.2-6.2 mm. long; petals reddish-violet, lilac, or whitish faintly lilac
tinged, the color evanescent in drying; banner 5.2-6.2 mm. long; wings 4.7-5.5 mm. long;
keel 4.7-5.5 mm. long; pod erect, sessile on and firmly attached to the receptacle, oblong 
or lance-oblong in profile, 7-13 mm. long, 2.5-3.5 mm. in diameter, straight or nearly so, 
truncate or broadly rounded at base, abruptly contracted at aeex into a short subulate 
decurved beak, bluntly compressed-triquetrous, the ventral angle broad and obtuse, the 
lateral faces low-convex, the dorsal face narrowly sulcate, the green scarcely fleshy valves 
becoming brown or ultimately blackish, stiflly papery, transversely reticulate, loosely and 
densely pilose-hirsute, inflexed as a complete septum 1.2-2.2 mm. wide; dehiscence 
apical and downward through the ventral suture, the beak gaping to release the seeds, 
the dorsal suture finally splitting to expose the separating walls of the septum. Edwards 
Plateau from Brown, Lampasas and Bell cos. s. to Bandera, Kerr and Comal cos., spring; 
endemic. 

44. OXYTROPIS DC.08 CRAZY-WEED. Puru>LE Loco 

A genus of about 150 to 300 species of north-temperate regions, reaching its southern 
limits in our state. 

I. Oxytropis Lambertii Pursh var. articulata (Greene) Bameby. Perennial herb, often
forming colonies by short rhizomes; stems several from the crown, very short; herbage 
all pubescent with hairs attached in the middle and with 2 free ends; petioles short; 
stipules broad, persistent, 7-24 mm. long; leaves basal, alternate, once-imparipinnately
compound, lower leaves shorter than the upper ones, 4-21 cm. long; leaflets ( 7 or) 9 to 
19, narrowly linear to linear-oblong, 10-35 mm. long, 1-3.5 (-5.5) mm. broad, thick, 
firm, basally asymmetric; racemes 2-4 cm. thick at full anthesis, terminal on nearly leafless 
scapes 5-25 cm. long and commonly surpassing the foliage; flowers usually 10 to 25 per 
raceme, 15-26 mm. long; calyx with a tube and 5 lobes, silky-pilose, the tube 6-8 mm. 
long, the deltoid-subulate teeth 1.2-3 ( rarely to 4) mm. long; corolla papilionaceous, 
pink-purple to ahnost white or various shades of rose or lavender; banner 18-25 mm. long; 
wings 15-26 mm. long, commonly much-dilated upward; keel 14-19 mm. long, the keel 
petals apically extending into a sharp erect point; stamens 10, diadelphous, 9 filaments 
coalescent, the tenth (uppermost) free; pod sessile, stiflly woody, the body ovoid to 
oblong-ovoid, commonly 7-10 mm. long and exserted, the beak 3-5 mm. long; seeds 
several. Astragalus Lambertii ( Pursh) Spreng. var. abbreviatus (Greene) Shinners. 
Scattered in the higher parts of the Plains Country and n.-cen. Tex. s. to Tarrant and 
Dallas cos., very rarely s. to Comanche and Travis cos., Apr.-June; Sask. and Man. s. 
and s.w. to Ariz., N.M. and Tex. (species as a whole); the var. in Okla. and Tex. 

11 Adapted from Rupert C. Bameby in Proc. Calif. Acad. Sci. ser. 4, 27:177-312. 1952. 
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One of the most dangerous of the loco weeds because it is readily eaten by grazing 
animals, often with fatal effects. Because of its abundance and wide distribution it is 
probably the most destructive of all the known loco weeds. 

45. GLYCYRRHIZA L.

A genus of about 15 species in the temperate and subtropical parts of the world. 
Licorice of commerce is obtained from the roots of the European G. glabra L. 

1. Glycyrrhiza lepidota Pursh. LICORICE. Perennial herb with tall ( 6-9 dm.) erect
stems arising from stout sweet roots, the herbage all glandular-viscid; leaves alternate, 
once-imparipinnately-compound; stipules minute, slender; petioles short; leaflets 15 to 
19, oblong-lanceolate, mucronate-pointed, sprinkled with little scales when young and 
with corresponding dots when old; flowers in spicifonn axillary racemes; calyx somewhat 
2-lipped, the upper lip nearly entire ( that is, the 2 upper lobes nearly completely co
alescent), the 3 lower lobes not coalescent so high; corolla whitish, very much as in
Astragalus; stamens diadelphous, 9 filaments coalescent, the tenth (uppermost) free, the
anthers alternating large and small ( shorter ones smaller); fruit dry and indehiscent or
scarcely dehiscent, laterally compressed, few-seeded, oblong, beset with hooked prickles 
suggesting the projections of cockleburs. Infrequent in alluvial and sandy soils, often in 
stream beds or damp roadside ditches, in the Trans-Pecos, higher parts of the Plains 
Country, e. locally to Wichita Co. along the Red River, Apr.-June; widespread in U.S. 
except the s.e. portion. 

A good soil-binder but potentially a noxious weed. 

46. ALHAGI GAGNEBIN

A genus with perhaps 3 species of the deserts of central and western Asia, of which 1 
has been introduced in the deserts of North America. 

I. Alhagi camelorum Fisch. CAMEL-THORN. Much-branched thorny glabrous shrubs,
spreading by rhizomes, to about 1 m. high; leaves alternate, small, unifoliolate, the blade 
linear or linear-oblanceolate to obovate; flowers numerous in short racemes; calyx with 
a campanuloid tube and 5 teeth or lobes; corolla papilionaceous, purplish-pink; fruit a

flattened pod with 1 to several joints but these joints not separating from each other at 
maturity, indehiscent. Established along drainage ditches and streams, often in gypseous 
soils, in Culberson and El Paso cos. in the Trans-Pecos, June-July; introd. into Tex., 
Ariz., etc. from Asia. 

A potentially pernicious weed. 

47. AESCHYNOMENE L.°' JOINT VETCH 

Perennial herbs with erect, prostrate or sprawling stems, unarmed; leaves alternate, 
once-imparipinnately-compound, 1-10 cm. long; stipules peltate, appendiculate below 
the point of attachment or attached at base and not appendiculate; petioles s'hort; leaflets 
5 to 63; flowers 5-10 mm. long, in axillary or terminal racemes, the racemes usually not 
dense; calyx with a campanuloid tube and 5 teeth; corolla papilionaceous, yellowish; 
stamens 10, monadelphous, the filaments united into a sheath which is open at the lower 
side; fruit a lament, of 2 to 12 I-seeded joints which are severally indehiscent but separate 
from each other at maturity. 

A genus of about 100 species of the warmer parts of the world. 
1. Leaflets 5 to 11; stems prostrate or spreading ......... 1. A. viscidula. 
2. Leaflets 19 to 63; stems erect ......•.............. 2. A. indica. 

I. Aeschynomene '\-iscidula Michx. SncKY JOINT VETCH. Stems sprawling, 2-10 dm.
long; herbage viscidulous-pubescent with glandular hairs; leaves 10-25 mm. long; leaflets 5 
to 11; Bowers 5-7 mm. long; fruit with 2 or 3 ( to 5) joints. Locally abundant in grass-

" Adapted from Velva E. Rudd in Contr. U.S. Nat. Herb. 32:1-172. 1955. 



854 Leguminosae (Legume Famat) 
lands on sandy soil, coastal s. Tex. from Calhoun to Willacy cos., inland to Brooks Co.,I Apr.-Sept.; s.e. U.S. s. to Braz. 

2. Aeschynomene indica L. Stems erect, 5-25 dm. tall, glabrous to hispidulous; leaves
5-10 cm, long; leaflets 19 to 63; flowers 8-10 mm. long; fruit with 5 to 14 joints. Local
in wet coastal areas, Kleberg Co. to Jefferson Co., Aug.-Sept.; N.C. to Tex., s. to Braz.
and Arg.

Our plants have fruits only 2.5-3.5 mm. broad, which would place them technicallr in 
the taxon A. evenia Wright, which replaces A. indica in much of tropical America but 
seems not to be specifically separable from il 

48. HEDYSARUM L.

Hedysarum is said to comprise about 80 species of north-temperate Eurasia and North 
America; six occur in the United States. 

1. Hedysarum boreale Nutt. Perennial herb 2-5 dm. tall; stems ascending; leaves once
compound, odd-pinnate, with 11 or 13 leaflets; leaflets entire, narrowly elliptic to linear
oblong, 1-2 cm. long; stipels absent from the leaflets; flowers in terminal spikelilce 
racemes; calyx equally or subequally 5-cleft, the lobes narrow and nearly equal, a little 
longer than haH the total calyx length; corolla pink-purple to red-purple, about twice as 
long as the calyx; keel nearly straight, obliquely truncate, not appendaged, longer than 
the wings; stamens diadelphous, 9 united, 1 free; legume flattened, dehiscent into several 
nearly bilaterally symmetrical reticulate roundish articles ( each severally indehiscent). 
H. cinerascens Rydb. Rare in higher parts of Plains Country ( Canadian River breaks n.
of Phillips), May; Sask. to Ariz., N.M. and Tex.

49. NISSOLIA JAcQ,95 

A genus of 12 species of warm, dry areas of North and South America. 
1. Nissolia platycalyx Wats. Perennial climbing often twining vine, less often sprawling

over herbaceous vegetation, the stems annual and 3-10 dm. long; leaves 4-7 cm. long, 
alternate, once-imparipinnately-compound; stipules lanceolate to deltoid-ovate; leaflets 5 
(rarely 7), elliptic, 5-25 mm. long, 4-15 mm. broad, glabrous, obtuse; flowers 14-20 mm. 
long, solitary or 2 to 4 in axillary racemes shorter than the foliage; calyx with a campanu
loid tube and 5 subequal teeth or lobes; corolla papilionaceous, yellow; stamens 10, 
monadelphous, the filaments coalescent into a sheath which splits eventually on the 
upper side; fruit a lament 3-4 cm. long, splitting into 2 to 4 joints, subglabrous at maturity, 
the terminal joint sterile, flat and winglike, conspicuously larger than the other joints. 
Rare at elev. of 5,000-6,000 ft. in the Chisos Mts. in the Trans-Pecos, May-Sept.; also 
Coah. and N.L. 

50. STYLOSANTHES Sw. 00 PENCIL-FLOWER 

Perennial herbs ( sometimes bushy-branched above) with erect, ascending or sprawling
procumbent stems 1-6 dm. long; leaves alternate, pinnately trifoliolate ( the rachis below 
the terminal leaflet only 1 mm. long); petioles 5-20 mm. long; stipules only slightly 
shorter than the petioles, adnate nearly the full length to the petiole, often conspicuously 
veiny; leaflets firm, elliptic, 1-2 (-3) cm. long, conspicuously veiny; stipels absent; 
flowers 5-10 mm. long, inconspicuous, slhort-pedicellate, solitary in the axils of distal 
leaves or in crude racemes by crowding of distal floriferous nodes; calyx with a long tube 
and 5 lobes; corolla papilionaceous, orangish-yellow; stamens 10, monadelphous, the 
6laments coalescent into a tube which splits on the upper side after anthesis; 5 anthers 
versatile alternating with 5 sub-basifixed ones; fruit a lament of 2 flattened achenelike 
joints which separate from each other at maturity, the distal joint fertile and beaked, the 
proximal one persistent and sterile, much-reduced. 

95 Adapted from Velva E. Rudd in Contr. U.S. Nat. Herb. 32:173-206. 1956. 
"Adapted largely from Robert H. Mohlenbrock in Ann. Missouri Bot. Gard. 44:299-

355. 1957.
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A genus of 2 5  species occurring in Asia, Africa, South and North America. 
1. F1owers in terminal bracted racemes 1-3 cm. long (somewhat less at early anthesis); branches glandular-pubescent; plants of southern Texas .................... .. . . • . . . • . . . . . . . • . . . . . . . . . . . . ................. 1. S. viscosa. 
1. Flowers in short terminal heads or racemes 1 cm. long or less; branches not at all 
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1. Stylosanthes viscosa Sw. Depressed usually prostrate herbs with stems 1-2 chn.long. the herbage densely viscid-glandular-pubescent; lament to 2.5 mm. broad, theupper (fertile) joint 2-4 mm. long, shortly hairy; beak short, less than half as long as theupper-joint body, usually about a third to a fowth as long , strongly uncinate, oftencoiled. Coastal s. Tex. from Aransas Co. to Cameron Co. in sandy prairies, May-Sept.;Tex., Mex., C.A., S.A. and Gr. Ant. !?. Stylosanthes biftora ( L.) B.S.P. Usually erect or ascending and somewhat bushybranched, ( 1-) 2-6 dm. tall; herbage pubescent or glabrous, never viscid or glandular;lament 2.5-3 mm. broad, the upper fertile joint 2.5- 5 mm. long and puberulent; beak0.5-1 mm. long, coiled to nearly straight. Incl. var. hispidissima ( Michx.) Pollard & Ball,S. riparla Kearn . Frequent in e., s.e. and n.-cen. Tex., Apr.-Nov.; most of e. U.S.
51. ZORNIA J. F. GMEL.07 

Herbs; leaves alternate, with 2 or 4 leaflets palmately arranged; petioles as long as the leaflets; stipules elliptic-obovate, attached near but not at their base; stipels absent;inflorescence spicate, several-flowered; each flower subtended by 2 large bracts similarto the stipules of the leaves; flower calyx with a campanuloid tube and 5 lobes or teeth; corolla papilionaceous, yellow, 7-14 mm. long; stamens 10 , the filaments united into atube which abscises about half its length at maturity; 5 anthers versatile and alternatewith 5 sub-basifixed ones; fruit a loment with 2 to 7 flattened indehiscent joints.A genus of about 80 species of the warmer parts of the world. 
1. Leaflets 4 ....................................... 1. Z. bracteata.1. Leaflets 2 ( 2) 
2( 1). Mature spikes so elongate that the bracts overlap little if at all; joints of lomentoften not reticulate; mature lament elongate so the last 3 joints at least visiblebeyond the end of the bract .................... 2. Z. gemella. 2. Mature spikes with bracts overlapping; joints of loment reticulate; mature loment

����� ·n·o·t. �s. ���� _a�. �e. ����t. �� _e��� ���� -��. 1-�� _1_ g� i. �:�:���ding ..... 
1. Zornia bracteata J. F. Gmel. VIPERINA. As in the key; frequent in sandy gravelly

soils, Rio Grande Plains, n.-cen. and s.e. Tex., less frequent w. to the Llano area ofEdwards Plateau and to e. Tex., June- Sept.; Coastal States, Va. to Tex. 2. Zornia gemella ( Willd.) Vog. As in the key; including plants which have usuallybeen referred to the Asian Z. diphylla ( L.) Pers. Infrequent in sandy soils , Rio GrandePlains, rare in s.e. and e. Tex., spring-fall; Arg. and Parag., n.w. to Cuba and Tex. ( Seecomments below.) 3. Zomia reticulata Sm. As in the key; infrequent or rare in sandy soils, Rio Grande Plains and s.e. Tex., spring-fall; Parag. n.w. to Ariz. , Tex. and Cuba. This is weakly differentiated from Z. gemella. Specimens which are not definitelydeterminate as one or the other are the rule rather than the exception. 
52. DESMODIUM DESv.08 TICK-TREFOIL. TICK-CLOVER. BEGGAR'S-TICKS 

Annual or perennial, prostrate to erect or ascending herbs or subshrubs, variouslypubescent with hooked trichomes often present ( at least on the fruits, occasionally on the stems); leaves alternate ( whorled in no. 2 and sometimes appearing opposite),
H Adapted largely from Robert H. Mohlenbrock in Webbia 16:1-141. 1961."Contributed by Bernice G. Schubert. 
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pinnately trifoliolate or ( in no. 26) unifoliolate ( or rarely quinquefoliolate ), petiolJe
( or with petioles much-reduced as in no. 9); petiole sulcate, extending to become ti;ie 
leaf rachis, stipulate; stipules usually attenuate, rar'ely connate ( as in no. 4), persistent 
or caducous; leaflets petiolulate; petiolules rather uniform throughout, rugose, dark, 
stout, densely pilose, 1.5-5 mm. long, stipellate ( each lateral leaflet subtended by 11 
stipel, the terminal by two); stipels usually subulate and persistent, often caducous or 
lacking in species 1 to 3; inflorescence composed of axillary or terminal stiH to lax oftin 
paniculately compound racemes; flowers appearing to be borne in pairs or threes ( which 
are actually reduced secondary racemes), each pair subtended by a primary bract, each 
pedicel further subtended by a smaller secondary bract; pedicels to 2 cm. or more long; 
calyx bilabiate, the upper lobe bifid, the lower tridentate with a usually long-acuminate 
central tooth exceeding the two laterals; corolla white or pink to purplish ( or greenisht 
never yellow; standard orbicular to ovate and often retuse, the short-unguiculate wings 
slightly adherent to the more or less falcate and mostly apically truncate long-unguiculate 
coherent keel petals; stamens monadelphous ( in 3 of our species) or diadelphous, 9 and 
1 ( at least above); fruit a {1-) 2-multiarticulate stipitate loment with its lower suture 
usually more deeply indented than the upper, generally separating into !-seeded mostly 
uncinulate-pubescent indehiscent ( in our area) articles, sometimes glabrous on the 
sutures, rarely glabrous on the surfaces ( as in no. 7). 

A genus of more than 200 species in temperate to tropical areas excepting the westem 
United States ( Pacific slope), Europe and New Zealand. Our species coming south from 
the eastern and central states and north from Mexico. There is some taxonomic difficulty 
in a few species complexes but the basis for it is not completely clear, little cytological 
work having been done on the group. In general, the species do not seem to hybridize 
readily and their characters are relatively stable. Leaflets and stipules, bracts, pedicels 
and loments seem to offer the best diagnostic characters, size, shape and attachment of 
the loment articles being a good basis for recognizing groups of rather closely related 
species. 

1. Stamens monadelphous; stipe of loment 3 times as long as calyx or more, usually
equaling or exceeding the length of the pedicel; calyx scarcely lobed ( 2) 

1. Stamens diadelphous; stipe of loment to 2.5 times as long as calyx or scarcely ex
ceeding it, in our species rarely equaling pedicel in length; calyx 2-lobed, the 
upper lobe bind, the lower lobe with the central tooth exceeding the laterals in 
length ( 4) 

2( I). Inflorescences axillary and terminal; flowers white; pedicels slender; stipe of 
loment 5-9 mm. long • . . . . • . . . . • . . . . . • • . . • • • • . • 3. D. pauci/lorum. 

2. Inflorescence not axillary; flowers rose to purple { rarely white) ( 3)
3(2). Flowering stem leafless, arising from the base; stipules deciduous; pedicels slender;

stipe of loment ( 5-) 10-22 mm. long . . . . . . . . . . . . . 1. D. nudiflorum. 
3. Flowering stem arising from a whorl of leaves; stipules persistent; pedicels stout;

stipe of loment shorter, 4-10 mm. long ...........• 2. D. glutinosum. 
4 ( 1). Leaves unifoliolate ......•.................... 26. D. psilophyllum. 
4. Leaves trif oliolate ( 5)
5(4). Primary bracts broadly lanceolate to ovate, gradually to abruptly long-acuminate,

rather broad at base, leaving a prominent horizontal scar, finely striate, regularly 
subtending only 2 pedicels, each of these often further subtended (laterally) by 
a somewhat reduced or depauperate secondary bract ( 6) 

5. Primary bracts lanceolate to lance-ovate, long-acuminate, prominently striate;
secondary bracts similar but smaller, each subtending a single pedicel; pedicels 
2 to 7 ( commonly 3 to 5) in a fascicle ( 2 5) 

6( 5). Stipules ovate-attenuate, cordate to hemicordate at base or abaxially connate, 
splitting only at maturity (7) 

6. Stipules linear to lance- or ovate-attenuate ( 11 )
7 ( 6). Stipules deciduous; articles of the loment glabrous on surfaces, uncinulate

pubescent on sutures only . . . . . . . . . . . . • . . • . . . . . . 7. D. Lindheimeri. 
7. Stipules persistent; articles of the loment uncinulate-pubescent throughout (8)
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8( 7). Plants prostrate and trailing, the leaflets almost orbicular and the stipules obliquely 
cordate at base and reflexed at maturity, or if only partially prostrate and later 
becoming erect and more or less shrubby only basal leaflets orbicular and the 
stipules fused and splitting at maturity ( 9) 

8. Plants erect; leaflets ovate to rhombic ( 10)

9( 8 ). Stipules obliquely cordate at base and reflexed at maturity; loments with sub
rhombic to elliptic articles . • . . • . . . . . • • . . . . . . . . . 5. D. rotundifolium. 

9. StipuJes connate, splitting at maturity; loments with articles semielliptic ( essentially
straight on the upper suture) .•.••.....•.....•... 4. D. canum. 

10( 8). Stem and rachis of inflorescence patent-pilose with long tapering trichomes; 
leaflets not strongly reticulate . . . . . • . . . . . . . . • . • . . 6. D. canescens. 

10. Stem and rachis of inflorescence pilose with a preponderance of multicellular tri
chomes; leaflets strongly reticulate, usually with white blotches along midrib .... 
. . . . • • . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. D. Tweedyi. 

11 ( 6). Laments 1-3 ( -4) -articulate, at least the lower suture curved; plants with small 
bracts ( to 3 mm. long) and small flowers ( to 6 mm. long) ( 12) 

11. Lomen ts multiarticulate ( i.e., usually with 4 or more large articles) ( 17)

12( 11). Plants erect with linear to linear-oblong or -lanceolate leaflets ( 13)
12. Plants prostrate to ascending or erect with ovate to ovate-oblong or almost orbicular

leaflets ( 14) 

13( 12). Leaves sessile to very short-petiolate; petioles (when present) not more than 9 
mm. long; leaflets linear-oblong, 7-15 mm. broad; pedicels stout, 1.4-4.5 mm. long
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. D. sessilifolium. 

13. Leaves petiolate; petioles 4-18 mm. long; leaflets linear to linear-lanceolate, to 7 mm.
broad; pedicels slender, 6-13 mm. long ........... 10. D. strictum. 

14( 12). Leaflets elliptic to lance-ovate, large (terminal leaflet 50-67 mm. long), thick; 
stipules and bracts very early-deciduous; inflorescence lax; pedicels 6-17 mm. long 
..........•.••.....•......................... 11. D. obtusum. 

14. Leaflets chiefly ovate to rounded-ovate or oblong to orbicular, much smaller ( ter
minal leaflet 9-30 mm. long); stipules mo!:tly persistent ( 15) 

15(14). Plants prostrate, trailing, g)abrous to puberulent throughout; leaflets thickish; 
inflorescence lax ............................... 14. D. lineatum. 

15. Plants erect; leaflets rather thin; inflorescence stout ( 16)

16( 15). Leaves nearly sessile; petioles to 15 mm. long; stems and petioles mostly pilose;
pedicels 4-9 mm. long ................•........• 12. D. ciliare. 

16. Leaves mostly petiolate; petioles 12-27 mm. long; plants essentially Plabr_?us; pedicels
( 6-) 8-19 mm. long ........................... 13. D. mariland1cum. 

17 ( 11). Plants with long stipules, large showy primary bracts ( to 12 mm. long) and 
short-stipitate to sessile loments ( 18) 

17. Plants with shorter stipules, smaller primary bracts and flowers and longer-stipitate
laments ( 19) 

18(17). Leaves short-petiolate (petioles 8-25 mm. long); petiolules to 3 mm. long; 
leaflets thickish, oblong to ovate-lanceolate, obtuse or acutish and with con
spicuous venation; stipules 4.5-9.5 mm. long; stipels 2-4 mm. long; both sutures 
of loment articles curved or the lower obtusely angled ...................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15. D. canadense. 

18. Leaves longer-petiolate ( petioles 40-97 mm. Jong); petiolules 3-5 mm. long; leaflets
thin, ovate-acuminate, glaucous beneath; stipules 11-20 mm. long; stipels 5-9 mm. 
long; both sutures of loment articles regularly angled ...................... . 
. . . . . • • . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . • . . . . 16. D. cuspidatum. 

19( 17). Pedicels mostly short (3-12 mm. long) and stout (20) 
19. Pedicels longer, 9-20 mm. long ( 24)
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20( 19). Plants with thin leaflets inconspicuously reticulate and rather inconspicuously to 
densely pilose; terminal leaflet mostly lanceolate and twice to many times longer 
than broad; stems sparsely if at all pilose, usually only uncinulate-puberulent ... 
. . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21. D. paniculatum.

20. Plants with coriaceous leaflets glabrous or densely pubescent or ( if not coriaceous)
at least with conspicuously reticulate venation ( 21) 

21 ( 20). Leaflets moderately to densely tomentose beneath, soft-velvety to touch, the 
upper surface moderately soft-pilose, not prominently reticulate ( 22) 

21. Leaflets glabrescent to moderately pilose beneath and rather strongly reticulate ( 23)
22(21). Terminal leaflet usually rhombic to deltoid, acute to cuneate or truncate at base,

width generally at least two thirds the length; leaflets thick; articles chiefty 
rhombic or with the upper suture somewhat angled .. 17. D. viridiflorum.

22. Terminal leaflet ( except of the uppermost leaves) elliptic-ovate, mostly rounded at
base, width about one half the length; leaflets thinner; articles rounded above 
( i.e., the upper suture curved rather than angled) .. 18. D. Nuttallii.

23 ( 21). Leaflets uncinulate-pubescent along midrib and veins, otherwise essentially 
glabrous beneat'h; terminal leaftet obtuse to acute at apex; stipules early-deciduous 
............................................. 19. D. Femaldii.

23. Leaflets mostly appressed-pilose on both surfaces ( with uncinulate pubescence also
above); stipules usually persistent through flowering; terminal leaflet obtuse and 
emarginate ................................... 20. D. glabellum.

24(19). Leaflets glabrous to puberulent, glaucous beneath .22. D. laevigatum.
24. Leaflets appressed soft-pilose beneath, venation strongly reticulate ...... ....... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 5. D. Grahamii.

2 5  ( 5). Leaflets broad ( terminal leaflet to 3 cm. wide), with prominent reticulation; 
bracts early-deciduous ......................... 23. D. tortuosum.

2 5. Leaflets narrower ( terminal leaflet to 1.5 cm. wide), the venation not prominent; 
bracts persistent ............................... 24. D. neomexicanum.

1. Desmodium nudi.florum ( L. ) DC. Ascending to erect perennial herb with a simple
sterile stem to about 2.5 drn. high bearing a whorl of leaves at its apex, and slightly to 
3 times exceeded by the usually leafless and simple flowering scapes arising from the 
base; sterile stem glabrate or sparsely pilose; stipules awl-shaped, caducous; leaves tri
foliolate, 4 to 7, usually whorled, sometimes scattered along the stem; petioles more or 
less pilose with bent but not hooked trichomes, 4.5-12.5 cm. long; rachis of terminal 
leaflet similar to petioles, slightly more slender, 1.3-2 cm. long; terminal leaflet rhombic
obovate or broadly elliptic, abruptly acuminate, more or Jess cuneate at base, finely 
puberulent and sparsely pilose above, glaucous and moderatelyJilose below, 4.5-12 cm.
long, 3.5-8 cm. wide; lateral leaflets oblique, the broader ha semiovate, pubescence 
similar to that of the terminal leaflet, 3.8-10 cm. long, 3- 5.5 cm. wide; inflorescence 
leafless except in occasional forms, racemose or racemose-paniculate, the rachis grooved, 
moderately pilose below with long curved white trichomes, becoming less so above where 
abundantly uncinulate-puherulent; bracts early-deciduous, the primary linear-lanceolate 
to narrowly ovate-acuminate, striate, more or less pilose on outer surface and minutely 
puberulent, long-ciliate, about 5 mm. long and 0.5 mm. wide; secondary bracts similar, 
much smaUer, 0. 5-0.8 mm. long; pedicels slender, uncinulate-puberulent, 10-23 mm. 
long; calyx minutely puberulent and with some scattered long stiff white trichomes, teeth 
of both lobes somewhat ciliate, 2.5-3.5 mm. long ( including the tube and lobes); corolla 
rose to purple ( rarely white), 6-9 mm. long, the petals subequal in length; the puberulent 
loment stipe equaling or exceeding the pedicel; laments 1- to 4-articulate; articles ob
pyramidal in outline with the sinuses between them broadly inverted-U-shaped, sutures 
glabrous throughout, the upper straight or slightly invaginated, surfaces densely uncinu
late-puberulent, 7-12 mm. long, 4- 5 mm. wide. Rare, in rich woods, e. Tex., Sept.; e. 
and cen. U.S., s. to n. Fla., s. Miss. and cen. La. 

This and the two species which follow are closely related and have their nearest 
relatives in eastern Asia. 
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2. Desmodium glutinosum (Willd.) Wood. Erect simple-stemmed perennial herb to

1 m. tall, from a slender branching root about 3.5 dm. long; stem more or less terete, 
striate, patent-pilose and uncinulate-puberulent; leaves regularly trifoliolate, usually 
whorled at the base of the terminal inHorescence; stipules rather long-persistent, linear
lanceolate, striate, puberulent and spreading-pilose, ciliate, 8-12 mm. long, 0.4-0.5 mm. 
wide; petiole striate, uncinulate-puberulent and patent-pilose with long white tapering 
trichomes, 6-14.5 cm. long; leaf rachis similar, 2-4.3 cm. long; leaHets with moderate 
upcinulate-puberulence and scattered stiff white tapering gland-based trichomes on the 
upper surface, both types of pubescence denser on the lower surface ( especially along 
midrib), the margins ciliate; terminal leaHet broadly ovate-acuminate with cuneate to 
trtmcate base, 7-13 cm. long, 6-12.3 cm. wide; lateral leaHets narrower, slightly oblique, 
8-11.8 cm. long, 4-7 cm. wide; inHorescence simply racemose to rather much-branclied,
terminating the stem ( except in rare forms), i.e., arising from the whorl of leaves; rachis
densely uncinulate-puberulent and with long stout curved ( but not hooked) trichomes
interspersed; primary bracts early-deciduous, each subtending 2 or 3 ( to several) pedicels
(2 of which usually mature together, the remainder often not becoming mature), linear
lanceolate, attenuate, striate, uncinulate-puberulent and ciliate, 5-9 mm. long, 0.2-0.3
mm. wide; secondary bracts each subtending a single pedicel, more or less elliptic,
puberulent, ciliate, caduceus, 0.4-0.5 mm. long, 0.2 mm. wide; pedicels stoutish, puberu
lent to glabrescent, 3-8 mm. long, equaled or slightly exceeded by the remotely puberu
lent to glabrous stipe of the loment, 4-9.5 mm. long; calyx shallowly 2-lobed, puberulent, 
short-ciliate, with stout straight white trichomes on central tooth of lower lobe, 3-3.5 
mm. long including lobes and tube; corolla purple, drying bluish or rarely white; the
stipitate loment 1- to 4-articulate; articles subquadrate or obpyramidal, separated by
inverted narrowly U-shaped sinuses, 8-11 mm. long, 4.5-6 mm. wide, the sutures essen
tially glabrous, the surfaces uncinulate-puberulent. Dry rocky woods, n.e. and n.-cen.
Tex., June-Aug.; e. and cen. U.S.; N.L., S.L.P., Pue.

3. Desmodium paucillorum ( Nutt. ) DC. Perennial herb from a slender to thick
branched root system often with roundish or elliptical swellings at more or less regular 
intervals; erect or sprawling plants with slender leafy often much-branched stems bearing 
rather short terminal and axillary inHorescences; stems terete to angulate, striate, rather 
sparsely pilose with long tapering trichomes; stipules linear-lanceolate to narrowly ovate
attenuate, striate, uncinulate-pul>erulent, pilose and ciliate, caducous ( few seen), 1.5-7 
mm. long, about 0.5 mm. wide; stipels 0.5-1.5 mm. long, also caducous; petioles striate,
moderately long-pilose, 55-66 mm. long; leaf rachis similar, 7-13 mm. long; leaves tri
foliolate, the terminal and lateral leaHets nearly equal in size, the lateral slightly smaller
and a little asymmetric, all moderately glandular-pilose and minutely puberulent on both
surfaces, more abundantly pilose on midrib below, the margins ciliate; terminal leaHet
rhomboidal, acute or abruptly acuminate at apex, cuneate at base, 5-9 cm. long, 4-6.2
cm. wide; lateral leaHets obliquely ovate, acute at apex, more or less rounded at base,
35-56 mm. long, 55-66 mm. wide; inHorescence mostly racemose or slightly branched,
the terminal ones often more elongate than the axillary; rachis angulate, minutely and
abundantly uncinulate-puberulent and scattered-pilose; primary bracts linear-lanceolate,
puberulent, ciliate, 1-4 mm. long, 0.5-1 mm. wide, not usually long-persistent; secondary
bracts similar, 0.5-1 mm. long, 0.5 mm. wide; pedicels uncinulate-puberulent, 4.5-14
mm. long; calyx minutely puberulent throughout and rather abundantly appressed-pilose,
the teeth ciliate, 1.5-2 mm. long including the tube and lobes; corolla white, 4-5 mm.
long; stipe of lament mostly puberulent, 5-9 mm. long; lament 1- to 3-articulate; articles
more or less triangular in outline with the upper suture slightly invaginated at the mid
point of each article, densely uncinulate-puberulent on surfaces and scattered-pilose on
upper suture, 8.5-13 mm. long, 6-8 mm. wide, sinus between the articles inverted V
shaped. Rich woods and wooded banks, apparently rare, e. Tex., July; e. and cen. U.S.
southw.

4. Desmodium canum ( Gmel.) Schinz & Thell. Perennial, herbaceous or becoming
shrubby; stem prostrate to erect, to almost 3 m. tall, terete to subangulate, uncinulate
puberulent to -pubescent and somewhat pilose; stipules obliquely ovate-acuminate, striate, 
puberulent and pilose on the outer surface, ciliate, at least partially connate abaxially, 
long-persistent, 6-10 mm. long, 1-2 mm. wide; stipels subulate, puberulent, more or less 
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ciliate, 2-5.5 mm. long; petioles uncinulate-puberulent and long spreading-pilose, 13-35 
mm. long; leaf rachis similar, shorter, to 15 mm. long; leaflets variable, mostly somewbkt
elliptic, acute at apex, rounded at base, rather lustrous, darker and uncinulate-puberulebt
above and with pilosity along midrib, rather densely pilose on the paler lower surfade;
terminal leaflet 4-9 cm. long, 25-45 mm, wide; lateral leaflets 3.3-6 cm. long, 18-27 mm.
wide; racemes with angulate rachis ridged and grooved, densely uncinulate-puberulent;
pedicels usually solitary, each subtended by I primary bract and 2 lateral bracts, all more
or less persistent; primary bracts lance-acuminate, puberulent on the outer surface, ciliate, 
2.2-4.5 mm. long, 0.5-0.7 mm. wide; secondary bracts similar, 1-1.8 mm. long, 0.2-0.5 
mm. wide; pedicels uncinulate-puberulent, 5-10 mm. long; calyx with central tooth pf
lower lobe 2.5-3.5 mm. long and lateral teeth 2-3.5 mm. long, upper bifid lobe 2.5-3.5
mm. long; corolla with petals 3.5-6 mm. long; loment stipitate, to 8-articulate, the stipe
1.5-2 mm. long; articles essentially straight above, invaginated about two-thirds theu
width at the isthmi, uncinulate-pubescent throughout, 3.5-4 mm. long, 2.5-3 mm. wide;
seed obtusely oblong, 1 mm. long, 0.5 mm. wide. DeWitt Co. in s. Tex., Oct.

Known by many synonyms in various parts of the world, the most common in our 
manuals being D. incanum, D. supinum, and Meibomia cana, M. incana, and M. supina. 
A nearly ubiquitous weed of warmer areas, common on grazed land in the American 
tropics and becoming so in Africa. Shape of leaflets very variable; characters of stipules 
and fruit constant. 

5. Desmodium rotundifolium DC. Prostrate perennial herb with subangwate finely
canaliculate stem usually with soft white dense pilosity and occasionally aTso with un
cinulate puberulence; stipules ovate-acuminate, obliquely cordate and amplexicaul, 
strongly palmately veined, ciliate, usually pilose on outer surface, 5-11 mm. long; stipels 
linear or linear-lanceolate to elliptic-acuminate, striate, ciliate, 1-3.5 mm. long; petioles 
lineate and only a little less densely pilose than the stem, 2-4.6 cm. long; leaf rachis 
similar, 7.5-20 mm. long; leaflets orbicular to ovate, ciliate, abundantly appressed-pilose 
above, more densely so and somewhat spreading-pilose below; terminal leaflet chiefly 
cuneate at base, 35-53 mm. long, 31-49 mm. wide; lateral leaflets truncate to subcordate, 
2.7-4 cm. long, 18-46 mm. wide; inflorescence axillary, racemose to racemose-paniculate, 
pilose as is the stem; primary bracts ovate-acuminate, occasionally bifid or trifid at apex, 
striate, ciliate, glabrous to somewhat puberulent on outer surface, 3-7 mm. long; sec
ondary bracts slender, lingulate to slenderly oval, striate and long-ciliate, 1-3 mm. long; 
flowers usually borne in pairs or occasionally with a third central one which may or may 
not mature; pedicels stout, uncinulate-puberulent, 6-13 mm. long; calyx puberulent, the 
teeth of the lobes often pilose and ciliate, central tooth of lower lobe 3-5 mm. long and 
lateral teeth 3.5-4.5 mm. long, upper bifid lobe 3-5 mm. long; corolla at least twice as 
long as the calyx, 6-10.2 mm. long; loment stipitate, ( 3-) or 4- to 6-articulate; stipe 
uncinulate-puberulent, 3-6 mm. long; articles subrhomboidal to elliptic, usually the upper 
suture curved, the lower angled, uncinulate-puberulent throughout, 5-7.5 mm. long, 
4-5 mm. wide; isthmi connecting the articles essentially central, 1-2 mm. wide. D. 
Michauxii (Vail) Daniels. Uncommon, dry woods, s.e. Tex., June-Sept.; F1a. to Tex, 
northw. to Mass., s. Vt., N.Y., s. Ont. and Mich. 

6. Desmodium canescens ( L. ) DC. Perennial herb, often with many stems ( to 8) from
a long ( 1-4 dm.) brown taproot; stem much-branched and with various types of pubes
cence, long-tapering trichomes predominating; stipules deltoid to ovate-acuminate or 
-attenuate, truncate at base and obliquely lobed, striate, ciliate, puberulent on the outer
surfaces (often with scattered pilosity until about the time of anthesis), glabrous within, be
coming reflexed, 5-13 mm. long, 4.5-7 mm. wide; stipels linear- to lance-subulate, puberulent
and cuiate, 1.3-6 mm. long; petioles terete and lineate to canaliculate, with pubescence
similar to that of stem, 1.9-11 cm. long; leaf rachis similar, 7-35 mm. long; leaves usually
trifoliolate; leaflets mostly thick and scabrous, moderately uncinulate-pubescent and with
long tapering trichomes intermixed along midrib above, venation prominent and pubes
cence similar but denser below; terminal leaflet narrowly to broadly ovate with truncate
to rhombic or rounded base and acute to gradually acuminate apex, 5-13 cm. long, 3-10
cm. wide; lateral leaflets slightly narrower in proportion to their length, somewhat
oblique at base, 33-125 mm. long, 2-6.2 cm. wide; inflorescence racemose-paniculate,
rather lax and becoming diffuse; rachises terete, lineate to canaliculate, with pubescence
similar to that of stem; primary bracts ovate-attenuate, with pubescence similar to that of
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stipules, not long-persistent, 3.5-7 mm. long; secondary bracts linear-attenuate, puberu
lent and ciliate, early-deciduous, 1.5-3 mm. long; pedicels with pubescence similar to that 
of petioles but with fewer long tapering trichomes, 8-14 mm. long; calyx minutely 
puberulent and pilose with long tapering trichomes along chief veins or scattered on 
teeth and lobes, the teeth ( acute to) acuminate, long-attenuate, finely ciliate; upper bifid 
lobe 3-5 mm. long, central tooth of lower lobe 4.5-7 mm. long and lateral teeth 3.5-5 
mm. long; corolla pinkish soon becoming green, approximately twice as long as calyx;
lament 1- to 6-articulate, stipitate; stipe 2.5-6 mm. long, pubescent as the loment; articles
uncinulate-pubescent with multicellular hairs intermixed and especially dense on isthmi
and sutures, 7-9 mm. long, 5 mm. wide; loments sometimes with articles acutish below
and with narrow isthmi or obtuse and with broad isthmi ( the variation not having cor
relation with other characters). Dry sandy woods, e. and n.-cen. Tex., Sept.; e. half
of U.S.

7. Desmodium Lindheimeri Vail. Erect branching perennial herb to 6 dm. tall; stem
angulate, grooved, uncinulate-puberulent and -pubescent and sparsely scattered-pilose 
with slender white trichomes; stipules ovate, long-attenuate, densely pilose on the outer 
surface with long white trichomes, reflexed at maturity, not long-persistent, 6.5-8 mm. 
long, 1.5-2 mm. wide; stipels slenderly lance-attenuate, 1.5-4 mm. long; petioles densely 
uncinulate-puberulent and -pubescent and somewhat long spreading-pilose, 14-25 mm. 
long; leaf rachis similar, 6-14 mm. long; leaflets acute at apex, cuneate to obtuse at 
base, uncinulate-puberulent and more or less soft white-pilose above, densely long and 
soft white-pilose or tomentose below with prominent venation; terminal leaflet ovate to 
mostly rhombic in outline, 7-9 cm. long, 3-5.8 cm. wide; lateral leaffets more nearly 
ovate or elliptic, somewhat asymmetrical, 4.3-6 cm. long, 2-4 cm. wide; inflorescence pan
iculate, the rachis ridged and grooved, uncinulate-puberulent and -pubescent; primary 
bracts ovate-attenuate, striate, long appressed pilose on outer surface, ciliate, glabrous 
within, not long-persistent, 4.5-7 mm. long, 2-4.5 mm. wide; secondary br�cts essentially 
glabrous but ciliate, 0.8-3 mm. long, 0.8-1 mm. wide; pedicels rather finely pilose with 
multicellular trichomes which are glandular at base; flowers blue-green or purple; calyx 
finely puberulent, somewhat ciliate, the long white trichomes along central tooth of lower 
lobe reaching 3 mm. in length; corolla to 7 mm. long; lament stipitate, to 5-articulate; 
stipe 2-3.5 mm. long; articles subrhombic to semiovate in outline, the isthmi slightly 
excentric, the articles appearing somewhat contorted because of the infolding of their 
margins, surfaces glabrous, reticulate at maturity, the sutures densely uncinulate-pubes
cent, 1-11 mm. long, 5-8 mm. wide; seeds small, seeming never to fill article, to about 
3 mm. long. Meibomia Lindheimeri Vail. Rare, known in Tex. only from the collections 
of Lindheimer, from near New Braunfels, Comal Co., made in Nov. 1850; also from 
scattered collections in n.e. Mex. as far s. as S.L.P. 

The relationship of this species is with D. canescens and its relatives, especially 
D. ocliroleucum M. A. Curtis of southeastern United States, which it resembles particu
larly in the characters of the laments.

8. Desmodium Tweedyi Britt. Perennial 'herb with rather slender ( 8 mm. thick) long
root and 1 to several usually unbranched ridged and grooved stems; stems densely un
cinulate-puberulent with minute hooked trichomes and abundantly pubescent with a 
mixture of stout long hooked trichomes and fewer multicellular somewhat glutinous ones; 
stipules obliquely ovate-attenuate, striate, long-ciliate, chiefly minutely puberulent on 
outer surface, puberulent to glabrous on the inner surface, 7.5-14.5 mm. long, 2.5-4 mm. 
wide; stipels linear-lanceolate, striate, puberulent and ciliate, 1-4.5 mm. long; petioles 
abundantly uncinulate-puberulent and -pubescent with long white tapE>ring trichomes 
interspersed, 4-9 cm. long; leaf rachis similar, 1-2.6 cm. long; leaflets thick, reticulat:e, 
ovate-obtuse, with pale mottling along midrib, more or less obtuse and mucronulate 
at apex, rounded to truncate at base, long-ciliate with stout tapering trichomes, scattered 
uncinate-pubescent above, densely so beneath with straight tapering trichomes along 
midrib of both surfaces; terminal leaflet 4-12 cm. long, 2-0.6 cm. wide; lateral leaflets 
slightly oblique and smaller (3-11 cm. long and 16-45 mm. wide); inflorescence racemose 
to slightly paniculate, the rachis finely ridged and grooved, densely pubescent with rather 
glutinous hooked and multicellular trichomes; primary bracts ( each subtending 2 or 3 
pedicels, the third flower not often developing fully) ovate-attenuate, striate, puberulent, 
ciliate, essentially glabrous within, not long-persistent, 5-8 mm. long, 2-4 mm. wide; 
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secondary bracts similar to the primary, lance- to ovate-attenuate, soon deciduous, 1-2.5 
mm. long, 0.5 mm. wide; pedicels with pubescence dense and similar to that of the rachis,
rather heavily glutinous, 1-2.2 cm. long; calyx minutely puberulent throughout and more
or less glutinous, teeth of both lobes ciliate, central tooth ( 3-4 mm. long) of lower lobe
with long stout tapering trichomes along its midrib and lateral teeth 2-3 mm. long, the 
upper bind lobe, 2-3 mm. long; corolla white (when noted), about twice the length bf 
calyx; loment stipitate, ( 2- to) 4- to 6-articulate; stipe 2-4 mm. long; articles subrhombic, 
somewhat acutely angled on the upper suture and obtusely so on the lower, reticul�te 
on the surfaces, rather abundantly uncinate-pubescent throughout and often somewhat 
glutinous, 6-8 mm. long, 4.5-5 mm. wide, the isthrni 0.5 mm. wide. Scattered in calcareous 
sandy loam near creeks and rivers, n.-cen. Tex., Edwards Plateau and e. part of Plains 
Country, June-July; also Okla. 

Desmodium Tweedy, seems to bridge the gap between D. canescens and D. illinoense 
Gray, and is doubtfully distinct from the latter species. 

9. Desmodium sessilifolium (Torr.) T.&G. Erect perennial herb from a somewhat
branched and thickened rootstock, the 1 to several stems sometimes branched at base 
( rarely so above), terete to angulate, densely uncinate-pubescent and -puberulent 
throughout; stipules lance- ( to ovate-) attenuate, striate, puberulent and patent-pilose on 
outer surface, glabrous on the inner surface, ciliate, moderately persistent, 4-9.5 mm, 
long; stipels mostly linear-lanceolate, uncinulate-puberulent and more or less ciliate, 1.5-
3 mm. long; petioles (if present) to 9 mm. long; leaf rachis lineate, uncinulate-puberu
lent, spreading-pilose with straight tapering trichomes along margins of the adaxial 
groove, 3-8 mm. long; leaves trifoliolate ( occasional unifoliolate ones observed); leaflets 
linear-lanceolate to narrowly elliptic, gradually acuminate to almost obtuse at base and 
apex, mucronate, ciliate, rather prominently reticulate, moderately uncinulate-puberulent 
and pilose above, paler beneath, minutely puberulent and abundantly long-pilose; terminal 
leaHet 37-85 mm. long, 7-15 mm. wide; lateral leaflets 3-6.5 cm. long, 6-12 mm. wide; 
inflorescence racemose-paniculate, its branches more or less virgate and densely flowered; 
rachises terete to subangulate, often ridged and grooved, rather densely uncinate-pubes
cent; primary bracts subtending 2 or 3 pedicels, ovate-attenuate, striate, puberulent on 
outer surface and somewhat long-pilose, ciliate, 2.5-3.5 mm. long; secondary bracts 
similar, linear to lanceolate or ovate, 0.6-1.5 mm. long; pedicels with pubescence similar 
to that of rachis, 1.5-4.5 mm. long; calyx puberulent and somewhat long-pilose through
out, teeth of both lobes ciliate, central tooth of lower lobe 2.5-3.5 mm. long and lateral 
teeth 2-2.8 mm. long, upper scarcely hifid lobe to 2.5 mm. long; corolla pinkish or 
lavender to white, to about 6 mm. long; loment stipitate, 1- to 4-articulate; stipe 1.5-3 
mm. long; articles curved on upper suture, rounded to subangulate on the lower, with
uncinate and multicellular trichomes intermixed and dense on surfaces and sutures, 4-6
mm. long, 3-4.5 mm. wide. Dry sandy soils, frequent in e. and n.-cen. Tex., infrequent in
s.e. Tex., rare in Plains Country, June-Sept.; local in e. U.S.

10. Desmodium strictum (Pursh) DC. Perennial herb from a long slender (to 5 mm.
thick) somewhat branched root, with erect mostly simple stems; stem terete to angu1ate, 
lineate, rather densely uncinulate-puberulent above, less so below or glabrescent; stipules 
obliquely lance- to ovate-attenuate, striate, puberulent on the outer surface, somewhat 
ciliate, more or less persistent, 2-5 mm. long; stipels subulate to lanceolate, puberulent, 
usually ciliate at least at apex, 1.6-2 mm. long; petioles sparsely pilose on margins of 
groove or throughout and somewhat uncinulate-puberulent, 6.5-18 mm. long; leaf rachis 
similar, 4-7 mm. long; leaves trifoliolate; leaflets linear to linear-lanceolate or narrowly 
eJliptic, obtuse to acute and mucronate, scattered puberulent and pilose above and 
below, moderately ciliate, venation finely reticulate and rather prominent, lower surface 
paler; terminal leaflet 3.8-6 cm. long, 4-7 mm. wide; lateral leaflets 2-4 cm. long, 2-6 
mm. wide; inflorescence simply to diffusely racemose-paniculate; rachises terete to angu
late, moderately to abundantly uncinulate-puberulent and -pubescent; primary bracts
subtending 2 or 3 ( or more) pedicels, ovate-acuminate, striate, puberulent and pilose
over outer surface, glabrous on the inner surface, ciliate, 1.4-2 mm. long, about 0.5 mm.
wide; secondary bracts similar, smaller; pedicels slender, rather stiff, densely uncinulate
pubescent, 6�13 mm. long; calyx puberulent throughout and rather abundantly pilose
especially on lobes of both teeth, central tooth of lower lobe 2-2.5 mm. long and lateral
teeth 1.5-2 mm. long, upper bifid lobe 1.5-2 mm. long; corolla almost twice the length of
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calyx ( color not noted); Ioment stipitate, 1- or 2-articulate; stipe 1.5 mm. long; articles 
slightly invaginated at center of upper suture and at ishmi above, rounded or obtusely 
angled below and deeply indented at isthmi, sparsely to densely uncinulate-puberulent and 
-pubescent and with straight multicellular trichomes often intermixed on surfaces and
sutures, 4-6 mm. long, 3-4 nun. wide, the isthmi about 1 mm. wide. Reported from Texas
bbt no material has been seen. The species occurs chiefly in sandy pine barrens from La.
t9 Fla., n. to N.J. and is not common anywhere in its range; it should be sought in
east Texas.

11. Desmodium obtusum (Willd.) DC. Erect perennial herb from a rather stout
branched root system; stems usually several from the base, slender, simple, terete to 
subangulate, usual!J pale and lineate with prominent green to purple lines extending 
to branches of inflorescence, rather densely uncinulate-puberulent to -pubescent, with 
tapering ( not hooked) trichomes only near nodes; stipules obliquely ovate-attenuate, 
striate, puberulent and abundantly pilose on outer surface, ciliate, deciduous ( few seen), 
(3-) 4-6.5 mm. long, 2 mm. wide; stipels lance-attenuate (often bind), puberulent, 
ciliate, persistent, 1.5-3 mm. long; petioles mostly densely uncinulate-puberulent and 
-pubescent with straight tapering trie'homes chiefly along adaxial groove, 2-20 mm. long;
leaf rachis similar (occasionally longer than petiole on upper portion of stem), 5-10 mm.
long; leaves trifoliolate; leaflets narrowly ovate to ovate or elliptic, acute to obtuse and
mucronate at apex, rounded at base, rather thick, usually conspicuously reticulate, uncinu
late-puberulent and somewhat pilose above, more abundantly pilose beneath ( especially
along midrib), ciliate; terminal leaflet 5-6.7 cm. long, 2-3.3 cm. wide; lateral leaflets 3-4.2
cm. long, 15-27 mm. wide; inflorescence racemose-paniculate, diffuse with the branches
often lax; rachis uncinulate-puberulent and -pubescent with straight often gland-tipped
trichomes often intermixed; primary bracts ovate-attenuate, striate, puberulent and pilose
over outer surface, ciliate, mostly subtending 3 to 5 pedicels, 2.5-3.5 mm. long, not
persistent; secondary bracts linear to Ianceolate or lance-ovate, ciliate, deciduous, 0.5-1.4
mm. long; pedicels spreading-ascending with pubescence similar to that of rachis of
inflorescence, 6-17 mm. long; calyx puberulent and more or less long-pilose throughout,
teeth of both lobes somewhat ciliate, central tooth of lower lobe attenuate and 2-3 mm.
long, the broader lateral teeth 1.5-2.5 mm. long, upper bind lobe 1.5-2 mm. long; corolla
white or pale-pink to lavender-blue, about twice as long as calyx ( 5-6 mm. ) ; lament
stipitate, 1- to 3-articulate; stipe 1.5-2 mm. long; articles with upper suture curved
(convex), lower suture rounded-obtuse, surfaces and sutures uncinulate-puberulent with
some straight multicellular trichomes intermixed, 4-4.5 mm. long, 2.5-4 mm. wide. D.

rigidum of Gray's Man. ed. 8. Rare and scattered in sandy open woodlands, e. and n.-cen.
Tex., Oct.; scattered in e. U.S. s. to s.e. S.C., Fla. and Tex.

12. Desmodium ciliare ( Willd.) DC. Perennial herb with slender ascending to erect
stems often branched from base and arising from a somewhat stout often branched root 
( sometimes reaching 2 dm. in length); stems subangulate, strongly lineate, usually 
abundantly spreading-pilose with long slender tapering trichomes and often with short 
uncinulate-puberulence intermixed or with only the latter; stipules slenderly lance
attenuate, striate, minutely puberulent on outer surface and more or less pilose, ciliate, 
fairly long-persistent, 2.5-5 mm. long; stipels subulate, puberulent and ciliate, 0,7-2 mm. 
long; petiole long-pilo:;e chiefly on the margins of the groove, 1-15 mm. long; leaf rachis 
similar, 2-9 mm. long; leaflets elliptic to slenderly ovate or almost rhombic, obtuse, 
mucronate, more or less prominently reticulate above and usually long-pilose and some
what puberulent, similarly but not so densely pubescent below, ciliate; terminal leaflet 
9-30 mm. long, 5-17 mm. wide; lateral leaflets only slightly (if at all) smaller; inflores
cence racemose-paniculate; rachis angulate, uncinulate-puberulent, often scattered-pilose;
primary bracts ovate-acuminate, striate, puberulent on outer surface, ciliate, soon de
ciduous, subtending 2 to several pedicels, 1.5-3 mm. long; secondary bracts subulate to
slenderly ovate, puberulent and ciliate, each subtending 1 pedicel, 0.6-0.9 mm. Jong;
pedicels densely uncinulate-puberulent, 4-9 mm. long; calyx minutely puberulent through
out, the teeth of both lobes finely ciliate, pilose with scattered long trichomes, central
tooth of lower lobe 2-3 mm. long and lateral teeth 1.5-2.5 mm. long, upper bind lobe
1.5-2.l mm. long; corolla about twice as long as calyx, usually pink; lament stipitate, I
to 3-articulate; stipe 1-1.5 mm. long; articles broadly elliptic, the upper suture of each
article forming an arc, not deeply indented at isthmi, moderately uncinulate-puberulent
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on sutures and surfaces and with some rnulticellu1ar trichomes intermixed, 4-5.5 mm. 
long, 2.7-4 mm. wide. Dry sandy woods and clearings, e. and s.e. Tex., rare w. to n.-cen. 
Tex., Aug.-Oct.; s. Can., e. U.S.; recorded from Mex. and C.A.; W.I. 

13. Desmodium marilandicum ( L.) DC. Ascending to erect slender perennial herb
with simple stems or branching from the base or several from the subligneous simple or 
branched slender often elongate root; stem terete to subangu1ate, lineate, essentially 
glabrous or sparsely to moderately uncinulate-puberu1ent, to 10 elm. or more tall ( inclu<;l
ing terminal inflorescence); stipules narrowly ovate- to lance-attenuate, striate, puberule*t 
on the outer surface, ciliate, moderately persistent, 2-4.5 mm. long; stipels subulate to 
lanceolate, puberulent, 1-2 mm. long; petiole subangulate to angu1ate, lineate, sparsely 
and minutely uncinulate-puberulent, not deeply sulcate, 12-27 mm. long; leaf rachis 
similar or slightly pilose, 5-10 mm. long, leaflets essentially glabrous above with reticulate 
venation rather prominent, paler beneath and with scattered pilosity especially along 
midrib, chief lateral veins and margins; terminal leaflet ovate to ovate-rhombic or sub
orbicular, obtuse and mucronulate, 19-24 mm. long, 1-1.7 cm. wide; lateral leaflets similar 
but mostly elliptic- to deltoid-ovate, 15-25 mm. long, 11-16 mm. wide; inflorescence 
chiefly terminal, racemose-panicu1ate and rather diffuse; rachis terete and strongly lineate, 
moderately uncinulate-puberu1ent; primary bracts ovate, acuminate, striate on the outer 
surface, puberulent, ciliate, not long-persistent, each subtending 2 to several pedicels, 
about 2 mm. long; secondary bracts lance-attenuate to linear, puberulent and ciliate, 
0.7-1.3 mm. long; pedicels densely and minutely uncinulate-puberulent, ( 6-) 8-19 mm. 
long; calyx minutely puberu1ent throughout, scattered-pilose, teeth of both lobes finely 
ciliate, central tooth of lower lobe 2-3.5 mm. long and lateral teeth 1.5-2.5 mm. long, 
upper bifid lobe 1.5-2.2 mm. long; corolla reddish, drying bluisli-green or darker, almost 
twice as long as calyx; loment stipitate, 1- to 4-articu1ate; stipe 1-2 mm. long; articles 
gently curved above, obtusely angled below, uncinulate-puberulent and -pubescent and 
with fine multicellular trichomes interspersed on surfaces and sutures, 4-5.5 mm. long, 
3-4 mm. wide. Dry open woods, scattered and rare in e. and s.e. Tex., Aug.-Oct.; e. half
of U.S.; Mex.

There seem to be some transitional plants which bridge the gap between the extreme 
forms of this and the preceding species. 

14. Desmodium lineatwn DC. Stems slender, simple to branched, trailing to prostrate,
often forming mats, from a stout reddish-brown root to 3 dm. long and 1 cm. thick; stems 
terete, lineate, uncinulate-puberulent and -pubescent with long straight tapering 
trichomes often scattered about the nodes; stipules lance-attenuate to obliquely ovate
attenuate, striate, minutely puberulent on outer surface ( occasionally also pilose), ciliate, 
moderately persistent, 2-5 mm. long; stipels lance-subulate, puberulent and ciliate, 0.5-2 
mm. long; petioles lineate, more or less puberulent throughout, usually pilose in and
about groove, 5-21 mm. long; leaf rachis similar, 3-8 mm. long; leaflets ovate or rhombic
to obovate or orbicular, obtuse, moderately uncinulate-puberulent and scattered-pilose
above, pilose below mostly on midrib, veins and veinlets, puberulent; terminal leaflet 1-2.6
cm. long, 13-29 mm. wide; lateral leaflets 8-22 mm. long and wide; inflorescence racemose
to racemose-paniculate, axillary and terminal, lax; rachis subangulate, striate, densely un
cinulate-puberulent; primary bracts ovate-acuminate, striate, puberulent on outer surf ace
and more or less pilose, ciliate, 2-3 mm. long; secondary bracts linear to lanceolate, pubes
cent as the primary bracts, 0.6-1.4 mm. long; pedicels uncinulate-puberulent with some
multicellular trichomes intermixed, 8-16 mm. long; calyx minutely puberulent throughout
and somewhat pilose, teeth of both lobes rather finely ciliate, central tooth of lower lobe 2-3
mm. long and lateral teeth 1.5-2.2 mm. long, upper bifid lobe 1.5-2.5 mm. long; corolla
twice as long as calyx; loment stipitate, 1- to 4-articu1ate; stipe 1-2 mm. long; articles
ovate-orbicular or obovate, upper suture slightly curved, lower suture rather deeply in
dented, the isthmi narrow, uncinulate-pubescent with multicellular trichomes intermixed on
surfaces and sutures, 3.5-5 mm. long, 2.5-3.5 mm. wide. D. af'enicola (Vail) Henn., Mei

bomia arenicola Vail. Rare in sandy forested areas, e. Tex., May-Aug.; Fla. n. to s.e. Md. on
the Coastal Plain; N.L.

15. Desmodium canadense ( L. ) DC. Erect perennial herb with 1 to several stems
from a simple to branched brown root; stem terete and smooth below, becoming lineate, 
moderately to abundantly uncinulate-puberulent and -pubescent and usually densely 



Leguminosae (Legume Family) 865 

long patent-pilose above; stipules linear-lanceolate to lance-attenuate, striate, puberulent 
and usually pilose on the abaxial surface, ciliate, more or less persistent, 4.5-9.5 mm. 
long; stipels lanceolate to linear-lanceolate, puberulent and ciliate, 2-4 mm. long; petioles 
lineate, sparsely to abundantly pilose throughout, 8-25 mm. long; leaf rachis similar, 9-15 
mm. long; leaflets elliptic to rhombic or almost orbicular in lower portion of plant, be
coming ovate to lance-ovate above, short-acute to obtuse at apex, cuneate at base, 
uncinulate-puberulent and moderately appressed-pilose on upper surface, much paler 
and abundantly pilose on the lower surface, margins ciliate; terminal leaflet 48-105 mm. 
long, 20-38 mm. wide; lateral leaflets similar, slenderer, 45-82 mm. long, 19-28 mm. wide; 
inflorescence racemose-paniculate; rachis prominently ridged and grooved, pubescent as 
the stem and with some scattered multicellular trichomes; primary bracts lance- to 
ovate-attenuate, striate, puberulent and somewhat pilose on outer surface, ciliate, 4-10 
mm. long; secondary bracts linear to liguliform or spatulate, puberulent on outer surface,
more or less pilose, long-ciliate, 2.5-4 mm. long; pedicels densely uncinulate-puberulent,
with scattered multicellular and stout long tapering trichomes often intermixed, 5-6
(-9.5) mm. long; calyx rather abundantly long-pilose throughout especially on lobes,
teeth of both lobes finely ciliate, central tooth of lower lobe 5-7 mm. long and lateral
teeth 4.5-5.5 mm. long, upper bind lobe 4.5-5 mm. long; corolla somewhat more than
twice as long as calyx; loment stipitate, 1- to 5-articulate; stipe 2-2.5 mm. long; articles
curved above, obtusely angled below, densely uncinulate-pubescent throughout and with
multicellular and straight tapering trichomes occasionally intermixed, 5-7 mm. long, 4-5
mm. wide. Reported from Wheeler Co. in the Panhandle but no Texan material has
been seen; the description applies to the species as it occurs in open woods from N.S. to
s. Sask., s. to N.E., Md., w. Va., W.Va., 0., Ind., DI., Mo. and Okla.

16. Desmodium cuspidatum ( Willd. ) Loud. Erect perennial herb to 1 m. tall or
more; stems simple or branched from a stout root to 15 cm. long, angulate and grooved, 
mostly glabrous ( only occasionally uncinulate-puberulent); stipules slenderly and 
obliquely ovate-attenuate, striate, minutely puberulent to glabrous, rarely somewhat 
ciliate, 1.1-2 cm. long; stipels linear-attenuate or subulate, striate, glabrous to puberulent, 
ciliate, 5-9 mm. long; petioles essentially glabrous, 4-9.7 cm. long; leaf rachis similar, 
18-35 mm. long; leaflets ovate-acuminate, rounded to cuneate at base, essentially glabrous
on both surfaces except for pilosity along midrib and veins, paler and glaucous below;
terminal leaflet 8-14 cm. long, 42-67 mm. wide; lateral leaflets similar, somewhat oblique,
69-117 mm. long, 28-52 mm. wide; infiorescence racemose-paniculate; rachis angulate,
lineate, rather abundantly uncinate-pubescent; primary bracts ( subtending 2 pedicels
and usually an abortive third one) ovate-attenuate, striate, essentially glabrous, incon
spicuously ciliate, deciduous, 6-12 mm. long, 4-5 mm. wide; secondary bracts linear,
ligulate or ovate, glabrous to puberulent and ciliate, 1.5-3.5 mm. long; pedicels puberu
lent to pilosulous with ( often glutinous-tipped) multicellular trichomes or uncinulate
pubescent, or glabrescent, 3.5-7 mm. long; calyx finely puberulent with ciliate teeth and
some pilosity along central tooth of lower lobe which is 4.5-6 mm. long, the lateral teeth
4-5 mm. long, upper bifid lobe 4-4.5 mm. long; corol1.1 rose-lavender, to 8 mm. long;
lament stipitate, 1- to 7-articulate; stipe about 2.5 mm. long; articles triangular to
rhombic or 5- or 6-angular, the isthmi usually broad, sutures densely uncinulate-puberu
lent, the surfaces less so, 7-10 mm. long, 4-5 mm. wide. D. bracteosum (Michx.) DC.
Not common, but known from rich woods in 4 counties in n.e. Tex., Aug.-Sept.; e. and
cen. U.S.

17. Desmodium viridiOorum ( L. ) DC. Erect suffrutescent perennial to 3 dm. high,
with mostly simple terete somewhat ridged and grooved or lineate stems, moderately to 
sparsely pilose ( with long tapering trichomes) and abundantly uncinulate-puberulent 
and -pubescent; stipules ovate- to lance-acuminate ( usually long-attenuate), striate, 
appressed-pilose on outer surface, long-ciliate, 3-7 mm. long; stipels linear to lance
attenuate, puberulent and more or less pilose, ciliate, 0.5-4 mm. long; petioles ridged 
and grooved, uncinulate-puberulent and long patent-pilose, 5-65 mm. long; leaf rachis 
similar, 11-28 mm. long; leaflets mostly rhombic ( or the terminal sometimes deltoid with 
truncate base), acute to acuminate or obtuse, about two thirds as wide as long, rather 
moderately spreading-pilose with short straight or uncinulate trichomes ( or both), rather 
dark-green above, densely tomentose with long soft spreading white tapering trichomes 
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beneath; tem1inal leaflet 52-118 mm. long, 36-88 mm. wide; lateral leaflets slightly 
oblique, 4-10.2 cm. long, 2-6.5 cm. wide; inOorescence racemose-paniculate; racbis 
prominently furrowed, uncinulate-pubescent and sparsely patent-pilose; primary bracts 
ovate-acuminate, striate, long and soft pilose on the outer surface, ciliate, 2-4 mm. long, 
about half as wide; secondary bracts lance-attenuate to linear, puberulent and pilose, 
ciliate, 0.5-1.5 mm. long; pedicels uncinulate-puberulent and somewhat pilose, 3-8 mm. 
long; calyx soft spreading-pilose throughout, central tooth of lower lobe 2.5-4.5 mm. 
long and lateral teeth 2-4 mm. long, upper bifid lobe 2-3 mm. long; corolla lavender-blue 
to pink, said to tum green after anthesis, to about 9 mm. long; loment stipitate, ( 2- to) 
4- or 5- ( or 6-) articulate; stipe 3-6 mm. long; articles more or less rhombic, moderately
to densely uncinulate-pubescent on surf aces and sutures, 5-9 mm. long, 3.5-5 mm. wide.
Dry woods, e. Tex., infrequent, Sept.-Oct.; s.e. U.S. n. to Del. and inland only to Ark.
and Tenn.

18. Desmodium Nuttallii ( Schindl.) Schub. Perennial, herbaceous to suffrutescent,
ascending to erect, to about 15 chn. tall; stem simple or branched from the base, densely 
to moderately uncinulate-pubescent and somewhat patent-pilose; stipules lance- to ovate
acuminate, striate, rather densely appressed-pilose on abaxial surface, ciliate, 2.5-5.5 
( -6.5) mm. long, 1.5-2 mm. wide; stipels subulate, puberulent and usually densely
white-pilose on abaxial surface, ciliate, 1.5-3.5 ( -4) mm. long; petioles striate, rather
densely uncinulate-pubescent and sparsely to densely patent-pilose with long straight
trichomes, 5-25 (-33) mm. long; leaf rachis sometimes exceeding petioles in length, 4-16
( -23) mm. long; leaves occasionally unifoliolate at base, chiefly trifoliolate; leaflets ovate
to rhombic in upper portions of plant, mostly elliptic-ovate below, acute to obtuse at
apex, rounded at base, moderately appressed-pilose above and somewhat uncinulate
pubescent near base, densely soft tomentulose beneath; terminal leaflet 5.2-10 cm. long,
28-56 mm. wide; lateral leaflets elliptic to ovate, 3.4-8 ( -10) cm. long, 21-51 mm. wide;
inflorescence chiefly terminal, racemose-paniculate; rachis uncinulate-pubescent and
occasionally more or less spreading-pilose; primary bracts ovate-acute, striate, pilose over
outer surface, ciliate, 2-4 mm. long; secondary bracts lance-ovate, pilose and ciliate,
0.5-1.5 mm. long; pedicels chiefly uncinulate-puberulent and -pubescent, ( 2.5-) 3.5-6.5
mm. long; calyx puberulent throughout and at least somewhat long-pilose, the teeth of
both lobes ciliate, central tooth of lower lobe 2-3.5 mm. long and lateral teeth 1.5-2.5
mm. long, upper bind lobe 1.5-2 mm. long; corolla pink, 6-7 mm. long; loment stipitate,
1- to 4-articulate; stipe 2.5-4 mm. long; articles mostly rounded above and cuneate
below, uncinulate-puoescent throughout, 4-7 mm. long, 3-4.5 mm. wide. Dry sandy
open woods, e. and n.-cen. Tex., rare, June-Sept.; N.Y. to Ind., s. to n. Fla., Ala. and Tex.

19. Desmodium Femaldii Schub. Stout perennial herb from a slender branching root
to about 4 dm. long; stem terete to slightly angulate, finely puberulent and slightly to 
densely uncinulate-pubescent, to about 13 dm. tall; stipules lance-attenuate, striate, 
more or less pilose and puberulent on both surfaces, soon deciduous, 2-4 mm. long, about 
0.8 mm. wide; stipels subulate or ovate-acuminate, puberulent, ciliate, 1-3 mm. long; 
leaflets rhombic to ovate, obtuse to acute at apex, cuneate to rounded at base, often acute 
at apex and truncate at base, dark-green above, moderately uncinulate-pubescent and 
somewhat short and straight pilose, paler beneath, uncinulate-pubescent and pilose along 
midrib and veins; terminal leaflet ( 4.5-) 6-8 ( -9.3) cm. long, 2.5-5 cm. wide; lateral 
leaflets mostly elliptic to elliptic-ovate, 4-6 cm. long, 18-35 mm. wide; inflorescence 
racemose-paniculate, often densely Bowered; rachis striate, angulate, uncinulate-puberu
lent and -pubescent; primary bracts ovate-acuminate, puberulent, pilose and ciliate, 1.5-
2.5 mm. long, 1-1.5 mm. wide; secondary bracts similar, 1-1.5 mm. long, about 0.5 mm. 
wide; pedicels mostly uncinulate-puberulent, 5-8 mm. long; calyx puberulent and stiff
pilose throughout, central tooth of lower lobe 3-3.5 mm. long and lateral teeth 2-3 mm. 
long, upper bifid lobe 1.5-2.5 mm. long; corolla about twice as long as calyx; loment 
stipitate, 1- to 5-articulate; stipe 2.5-4 mm. long; articles more or less deltoid to rhombic, 
uncinulate-pubescent throughout, the upper suture slightly angled, the lower obtusely 
so, 5.5-8 mm. long, 3.3-5 mm. wide. Rare in sandy woods, e. Tex. ( Newton, Smith and 
Polk cos.); s.e. Va. to S.C., La. and e. Tex. 

20. Desmodium glabellum ( Michx.) DC. Spreading to erect perennial herb from a
rather thick long ( to 4 dm.) branched root; stem simple to branched, terete to angulate, 
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lineate, uncinulate-puberulent and more or less spreadi�g-pilose ( at least near nodes), 
to about 1 m. tall; stipules obliquely ovate- to lance-attenuate, remotely striate, pilose on 
abaxial surface with long trichomes at base and shorter ones above, ciliate, 2-4 mm. long, 
1-1.5 mm. wide; stipels subulate to linear-attenuate, minutely puberulent, ciliate, 1-2
mm. long; petioles lineate, sulcate, finely uncinulate-puberulent and sparsely to mod
erately ascending-pilose, 4-38 mm. long; leaf rachis similar, 2-16 mm. long; leaflets
narrowly to broadly ovate to elliptic or rhombic, mostly obtuse and emarginate and
mucronulate at apex, with rather prominent reticulate venation, somewhat uncinulate
puberulent and moderately to abundantly appressed-pilose above, similarly pilose on the
paler lower surface; terminal leaflet 3-8 cm. long, 18-55 mm. wide; lateral leaflets chieHy
elliptic-obtuse, 2-6 cm. long, 1-3.5 cm. wide; inflorescences racemose-paniculate, rather
lai and diffuse; rachis angulate, densely uncinulate-puberulent and sparsely to moderately
spreading-pilose; primary bracts ovate-acuminate, striate, puberulent and more or less
pilose, ciliate, 1.2-3 mm. long, about 1 mm. wide; secondary bracts elliptic to lanceolate,
puberulent and long-ciliate, 0.6-1.2 mm. long; pedicels densely uncinulate-puberulent
and with occasional pilosity, 3.5-12 mm. long; calyx puberulent throughout, filose es
pecially on teeth of both lobes with short pointed trichomes and ciliate, centra tooth of 
lower lobe 2.5-5.5 mm. long and lateral teeth 2.2-3.5 mm. long, upper bifid lobe 1.5-3.5 
mm. long; corolla bright- to deep-rose, to 9.5 mm. long; lament stipitate, 1- to 5-articu
late; stipe 3-5 (-7) mm. long; articles triangular to rhombic, uncinulate-pubescent
throughout, with some multicellular trichomes intermixed, 6-8 mm. long, 3-5 mm. wide.
D. Dillenii Dari. in part. Dry sandy woods, e. Tex. as far s. as Fort Bend Co., May-Sept.;
s.e. Mass. to Mich. and Ill., s. to S.C., Ala., La. and Tex.

21. Desmodium paniculatum ( L.) DC. var. paniculatum. Erect herbaceous perennial
with several stems usually arising from an elongate branching root; stem slender, sub
aneulate, lineate, glabrous to puberulent and scattered-pilose, often branched above, to 
9 dm. high; stipules linear- to lance-attenuate, striate, puberulent, often pilose on abaxial 
surface, ciliate, 3-6 mm. long; stipels lance-attenuate, 1-3 mm. long; petioles angulate, 
more or less pilose along margins of the groove, otherwise glabrous to uncinulate-puberu
lent, 1-5.3 cm. long; leaf rachis similar, 5-17 mm. long; leaflets linear-lanceolate to linear
elliptic or lance-ovate, acute to acuminate at apex, rounded at base, mostly minutely 
puberulent and moderately to abundantly pilose on both surfaces, margins slightly 
revolute and ciliate; terminal leaflet 4.3-10 cm. long, 1-2.3 cm. wide; lateral leaHets 
similar, slightly smaller, 4-9.6 cm. long and 6.5-20 mm. wide; inHorescence racemose
paniculate, often very diffuse; rachis angulate, lineate, often ridged and grooved, minutely 
puberulent to uncinulate-pubescent with some pilosity of straight pointed trichomes 
interspersed; primary bmcts lance- to ovate-attenuate, striate on outer surface, puberulent, 
somewhat pilose mostly at base, ciliate, deciduous, 1-3.5 mm. long; secondary bracts 
linear to slenderly ovate-attenuate, puberulent and ciliate, 0.5-1 mm. long; pedicels 
ascending, uncinulate-puberulent, 4-18 mm. long; calyx puberulent throughout and 
pilose with stout stiff straight pointed trichomes chieHy on lobes but also scattered on 
tube, teeth of both lobes ciliate, central tooth of lower lobe 3-5 mm. long and lateral 
teeth 2.5-4 mm. long, upper (scarcely) bifid lobe 2-3.5 mm. long; corolla not quite twice 
the length of calyx; loment stipitate, 1- to 5-articulate; stipe 3-4 mm. long; articles tri• 
angular to subrhombic, 5.5-7 mm. long, 3.5-4.5 mm. wide. D. dichromum Shinners. 
Scattered in clearings and borders of dry woods throughout the e. half of Tex., May
Sept.; N.H. to Ont., la. and Neb., s. to Fla., Ala., Miss., La. and Tex.; N.L. 

!la. Desmodium paniculatum var. epetiolatum Schub. This variety differs from var.
paniculatum in its sessile or very short petiolate leaves and the rounded articles of the 
Ioment. It is known in Texas only from Colorado County in the southeastern part of the 
state; Tex., N.C. and Va. 

22. Desmodium laevigatum (Nutt.) DC. Ascending to erect perennial herb from a
long woody root; stem stout, erect, somewhat branched, terete, lineate, glabrous to 
uncinulate-puberulent, 15 dm. tall; stipules apparently very early deciduous, only scars 
seen; stipels linear-lanceolate, puberulent on both surfaces, 1-3 mm. long; petioles 
angular, glabrous to uncinulate-puberulent, 18-66 mm. long; leaf rachis similar, 11-28 
mm. long; leaflets dark and glabrous to sparsely puberulent above with distinct paler
venation, glabrous to sparsely puberulent and/or short pilose beneath and glaucous, the
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margins becoming revolute, more or less ciliate at base; terminal leaflet ovate-acute l,tomore or less acuminate, mucronulate, rounded to acute at base, 43-84 mm. long, 28152 
mm. wide; lateral leaflets elliptic-oblong to ovate, obtuse at apex, truncate to rounded! at 
base, 32-74 mm. long, 25-40 mm. wide; inflorescence chiefly racemose-paniculate, axill:µ-y and terminal; rachis terete to angulate, finely lineate, uncinulate-puberulent; primliry 
bracts ovate-acuminate, striate, puberulent on both surfaces, more or less ciliate, 3-3.5 
mm. long; secondary bracts slenderly ovate-acuminate, puberulent, ciliate, 1-2 mm. long; 
pedicels slender, lax, uncinulate-puberulent, 1-2 cm. long; calyx puberulent and somewhat 
short-appressed-pilose throughout, teeth of both lobes ciliate, central tooth of lower lobe 
3.5-4.5 mm. long and lateral teeth 2.5-3.5 mm. long, upper bifid lobe 2.5-3.5 mm. long; 
corolla pink to deep-rose, about twice as long as calyx; loment stipitate, 2- to 5-articulate; 
stipe 6-6.5 mm. long; articles more or less rhombic, prominently reticulate, uncinulate
puberulent, 5-7 mm. long, 3.5-4 mm. wide. Dry sandy woods and clearings, e. Tex., 
May-Sept.; N.Y. to Ind. and Mo., s. to n. Fla., Tenn., La. and Tex. r 

23. Desmodium tortuosum (Sw.) DC. Erect perennial herb to 1 m. tall; stems simple
or branched from base, terete, striate, uncinulate-pubescent and somewhat spreading
pilose with long tapering trichomes; stipules obliquely ovate-attenuate, striate, ciliate, 
puberulent on abaxial surface but becoming glaorous, often reflexed, long-persistent, 
3-12.5 mm. long, 3-7 mm. wide; stipels lance-attenuate, striate, ciliate, more or less
puberulent, 1-7 mm. long; petioles finely ridged and grooved, pubescent as is stem, 
7.5-50 mm. long; leaf rachis similar, 4.5-20 mm. long; leaflets elliptic to ovate, mostly 
obtuse at apex, cuneate at base, venation prominently reticulate, sparsely to moderately
uncinulate-puberulent to pilose on both surfaces, ciliate; terminal leaflets 2.4-8 cm. long, 
1-3 cm. wide; lateral leaflets 2-5 cm. long, 1-2.4 cm. wide; inflorescence axillary and 
terminal, racemose to racemose-paniculate; rachis striate, uncinulate-puberulent and
moderately to densely finely glandular-pilose; primary bracts narrowly ovate-attenuate, 
striate, long-ciliate, minutely puberulent on abaxial surface, not long-persistent, 5-6.5 
mm. long, 0.5-1.5 mm. wide; secondary bracts similar but smaller, about 2 mm. long,
0.4-0.5 mm. wide; pedicels rather stiff, ascending to spreading at maturity, with pubes
cence similar to that of rachis, 1-1.6 cm. long; calyx minutely puberulent and rather 
abundantly pilose throughout, teeth of both lobes more or less ciliate, central tooth of 
lower lobe 3-4 mm. long and lateral teeth 2-3 mm. long, upper bifid lobe 2-3 mm. long; 
corolla 3-4 mm. long; loment stipitate, 5- to 7-articulate; stipe 0.5-1 mm. long; articles 
mostly orbicular, sometimes with margins alternately revolute and appearing rhomboidal,
uncinulate-pubescent throughout, 3-3.5 mm. long, 2.6-3.5 mm. wide. D. purpureum

(Mill.) Fawc. & Rendle. Cult. as a green manure in the s.e. U.S. and other parts of the 
world; found as an escape from cult. and becoming weedy in most trop. and warm areas; 
known from Newton and Tyler cos., Aug.-Sept. 

24. Desmodium neome:dcanum Gray. Annual herb from a slender taproot, much
branched from base, the branches slender, angulate and grooved, uncinulate-puberulent 
to -pubescent; leaves trifoliolate ( or the lowermost often unifoliolate); leaflets linear
lanceolate to lance-ovate, gradually acuminate to an obtuse mucronulate apex, rounded 
to cuneate at base, bright-green and moderately uncinulate-puberulent to -pubescent 
above and with scattered stout tapering trichomes intermixed, paler below with similar 
pubescence, the straight tapering trichomes more abundant on midrib and chief lateral 
veins, the margins slightly revolute, ciliate; terminal leaflet 1.2-6 cm. long, 3-15 mm. 
broad; lateral leaflets slightly smaller; stipules obliquely ovate-acuminate, usually long
attenuate, striate, somewhat appressed-pilose, ciliate, ( 1.4-) 2.5-7 mm. long, 1-2 mm. 
wide; stipels subulate to linear-lanceolate, ciliate, 0.5-2.5 mm. long; petiole finely grooved, 
uncinulate-puberulent, 5-55 mm. long; leaf rachis similar, 8-12 mm. long; inflorescence 
racemose-paniculate, lax; rachis slender, rather sharply angulate, densely puberulent 
with both uncinulate and straight trichomes; primary bracts lance- to elliptic-attenuate, 
striate, puberulent and scattered-pilose, ciliate, becoming reflexed, 2.5-5.5 mm. long, 0.5-1 
mm. wide; secondary bracts similar but very slender, 3-4 mm. long; pedicels slender,
uncinulate-puberulent with some straight multicellular trichomes intermixed, 7-14 ( -23) 
mm. long; calyx puberulent and scattered-pilose with stout trichomes, to 2 mm. long; 
corolla pink, about 4 mm. long; loment subsessile to stipitate, to 5-articulate; stipe to
2 mm. long; articles ( except the terminal) rhombic in outline, the margins more or less 
sinuate, surfaces reticulate, uncinulate-puberulent to -pubescent and with scattered long
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tapering white trichomes ( subterminal article glabrescent to glabrous ), 3-4 mm. Jong, 
2-3 mm. wide; terminal article usually more or less orbicular and glabrous, 3.5 mm. long 
anc;l wide. D. Bigelovii Gray. Local in the mts. of Jeff Davis, Presidio and Brewster cos. 
in the Trans-Pecos, Aug.; Tex. to Ariz., southw. to Pue.; S.A., Peru, Bol. and Arg. 

25. Desmodium Grahamii Gray. Prostrate or decumbent perennial herb, much-branched
from the base, the thickish root also branched and spreading; stem slender, angulate, 
linbte, uncinulate-puberulent; stipules obliquely lance-attenuate, striate, ciliate, some
what short-pilose on the outer surface, glabrous within, usually soon reflexed, 3-5.5 mm. 
long, 1-1.5 mm. wide; stipels lance-attenuate, puberulent, ciliate, 1.5-2.5 mm. long; 
petiole angulate, lineate, moderately to abundantly uncinulate-puberulent and scattered 
long-pilose, 1.2-2 cm. long; leaf rachis similar, 9-17 mm. Jong; leaflets with prominent 
reticulation, appressed-pilose with long slender tapering trichomes ( usually bulbous at 
base ) on the upper and the paler lower surface, ciliate, mucronulate; terminal leaflet 
almost orbicular on lower portions of plant to obtusely ovate above, truncate to obtuse 
at base, 25-37 mm. long, 17-25 mm. wide; lateral leaflets elliptic to ovate, obtuse at base 
and apex, 18-25 mm. long, 12-15 mm. wide; inflorescence racemose, terminal, the 
rachises not usually branched; rachis angulate, grooved, uncinulate-puberulent and 
occasionally scattered-pilose with straight tapering trichomes; primary bracts ovate or 
elliptic-attenuate, striate, puberulent and pilose on the outer surface, ciliate, 4.5-6.5 mm. 
long, 1.5-2 mm. wide; secondary bracts minute, elliptic to ovate, puberulent, ciliate 
(chiefly at apex), deciduous, 0.5-1 mm. long, 0.4 mm. wide; pedicels finely uncinulate
puberulent, 10-15 mm. long; calyx minutely puberulent throughout, pilose on teeth of 
both lobes, central tooth of lower lobe 4-5 mm. long and lateral teeth 3-4 mm. long, 
upper (scarcely bifid) lobe 3-4 mm. long; corolla purple, about twice as long as calyx; 
loment stipitate, 2- to 5-articulate; stipe 3-3.5 mm. long; articles elliptic to suborbicular, 
more deeply curved below than above, reticulate, finely uncinulate-puberulent throughout, 
4.5-7 mm. long, 2.5-5 mm. wide. Higher parts of Davis and Chisos mts. in the Trans
Pecos, infrequent, July-Sept.; Tex. to Ariz., s. to the states of Mex. and Michoac. where 
it is rather frequent along roadsides. 

26. Desmodium psilophyllum Schlecht. Erect perennial herb, much-branched from
the base, to 9 dm. taJl from a thickish ( 4 mm.) rather long ( 2 dm.) root; stem terete, 
finely ridged and grooved, minutely uncinulate-puberulent; stipules obliquely ovate
attenuate, striate, puberulent, more or less persistent, 1.5-3.5 mm. long, 0.5 mm. wide; 
stipels subulate, puberulent, ciliate, 0.5 mm. long; petioles angulate, somewhat puberu
lent, 6-9 mm. long; leaves unifoliolate; leaflets lance-ovate to ovate-obtuse, truncate to 
rounded at base, mucronulate at apex, moderately to abundantly uncinulate-puberulent 
throughout and with scattered pilosity of stout straight tapering trichomes especially 
along midrib and veins of both surfaces, occasionalJy with paler patches along midrib, 
the margins ciliate, 35-55 mm. long, 10-20 mm. wide; inflorescence terminal, racemose; 
rachis densely puberulent with uncinulate and more or less glutinous multicellular tri
chomes; primary bracts ovate, long-attenuate, striate, puberulent and somewhat spreading
pilose with short slender pointed trichomes, ciliate, 1-2 mm. long, 0.4-0.7 mm. wide; 
secondary bracts lance-attenuate, striate, puberulent and somewhat pilose, ciliate, 0.5-1 
mm. long, 0.25 mm. wide; pedicels with pubescence like that of rachis, 4-10 mm. long;
calyx puberulent throughout, pilose with multicellular and short straight pointed tri
chomes, central tooth of lower lobe 2-3 mm. long and lateral teeth 2-2.5 mm. long,
upper bifid lobe 1.5-2.5 mm. long; corolla pink, twice as long as calyx or slightly longer;
lament stipitate, 2- to 5-articulnte; stipe 1.5-2.5 mm. long; articles elliptic to obovate,
upper suture slightly curved, lower suture obtuse, uncinulate-pubescent on surfaces,
somewhat so on sutures or almost glabrous, 4-4.5 mm. long, 3-3.5 mm. wide. D. Wrightii
Gray. Canyons, s. margin of Edwards Plateau ( e. to Travis Co.) and the Trans-Pecos,
spring-autumn; Tex., Ariz. and Mex.

53. LESPEDEZA MICHX. 99 BusH CLOVER 

Unarmed annual or perennial herbs; leaves alternate, trifoliolate; stipules persistent; 
leaflets entire; stipels absent; flowers borne in pairs on loose or contracted racemes, often 

"Contributed by Andre F. Clewell. 
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cleistogamous; calyx tube shorter than or equaling the lobes, the 5 subequal lobes persistent in fruit, often the calyx of cleistogamous flowers shorter than those of chasmogamous flowers; corolla papilionaceous ( white to purple with purple throats) or absent ( actually vestigial) in cleistogamous flowers; banner oblong to obovate or suborbicular, clawed, free or slightly adherent to the incurved obovate keel petals; stamens 10, diadelphous, the uppermost fi1ament free; fruit a solitary flattened I-seeded ovate or rounded inde'hiscent pod, often reticulated; style persistent ( though easily broken in dried material), elongate on chasmogamous pods or very short and tightly recurved on cleistogamous pods. A genus of about 90 species of Asia, Australia and North America. Several Asian species have been introduced for erosion control, forage and for use in wildlife management, especially for quail. A few hybrids often occur wherever two or more perennial species exist in moderate numbers, making identification somewhat difficult. 
1. Stipules ovate to ovate-lanceolate; lateral veins of leaflets conspicuously parallel andextending to the margins, unbranched or uncommonly once-forked; annuals with stems mostly less than 4 dm. long ( 2) 1. Stipules narrow, subulate to setaceous; lateral veins of leaflets usually much-branchedand anastomosing before reaching the margins; perennials with stems mostly more than 4 dm. long ( 3) 
2 (1). Stems upwardly appressed-pubescent; leaflets of the younger or upper leaves conspicuously ciliate marginally; petioles of the principal leaves mostly 4-10 mm. long .........•..•........................... 10. L. stipulacea. 2. Stems downwardly appressed-pubescent; leaflets not conspicuously ciliate; petiolesof the principal leaves usually less than 3 mm. long .11. L. striata. 

3 ( 1). Leaflets cuneate; flowers white or cream-colored with purple throats, mostly 2 to 4 per raceme; pods mostly 2.5-3 mm. long . . . . . . . . . 9. L. cuneata. 3. LeaBets linear to ovate but not cuneate; flowers white to purple, if white or cream-colored then mostly 10 or more per raceme; pods 3-7 mm. long ( 4)

4 ( 3). Stems erect or strongly ascending ( 5) 4. Stems procumbent or weakly ascending ( 9)
5( 4). Rachis of the terminal leaflet notably longer than its petiole on the larger leaves ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. L. capitata. 5. Rachis of the terminal leaflets equaling or shorter than its petiole on the larger leaves(6) 
6 ( 5). Leaflets linear to linear-oblong, more than 3 times as long as wide ........... . . . . • . • . . . . . • . . . • . . . • . • . . • • . • • . . . . • . . . . . • • . . . . 6. L. virginica. 6. Leaflets oblong, elliptic or ovate, less than 3 times as long as wide ( 7)
7 ( 6). Corolla white or cream-colored; calyx about equaling or exceeding the pod;usually 16 or more flowers per raceme; larger leaffets generaJly ovate, at least half as wide as long . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . 8. L. hirta. 
1. Corolla purple; calyx about one half as long as pod; racemes with 4 to 14 flowers;leaflets generally oblong or elliptic, mostly less than half as wide as long { 8) 
8(7). ;i:; ;ei:lsu��r. ���a��-�� �����-�I.a����� -�r. ����ra��;le::ob:1:1dfng beyond
8. Stem and leaflets copiously short-appressed-pubescent or pilose; keel included within the wing petals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. L. Stuevei. 

9(4). Stems procwnbent; stipules mostly under 4 mm. long; keel included within wings; leaflets to 25 mm. long { 10) 9. Stems ascending, at least at the base; usually some stipules over 4 mm. long; keel
either included or protruding beyond wings; leaflets sometimes more than 25 mm. long { 11) 

10(9). Stems appressed-pubescent .................... 2. L. repens. 10. Stems pilose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. L. procumbens. 
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11 ( 9). Keel included within wings; lea1lets rather coriaceous and reticulate, often nearly 
white below; longer stems ascending to 15 cm., then trailing for the rest of their 
length • . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . • • 3. L. texana. 

11. Keel protruding beyond wings; lea11ets membranous, green or gray-green below;
stems not trailing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. L. violacea. 

I. Lespedeza procumbens Michx. TRAILING BUSH CLOVER. Perennial herb; stems pro
cumbent, 3-18 chn. long, pilose throughout; stipules mostly 2-4 mm. long; leaflets soft
pubescent, ovate or elliptic, 12-25 mm. long; racemes bearing up to 8 to 12 flowers, 
often surpassing the foliage; calyx extending to about half the length of the pod; pods 
4-5 mm. long. Roadsides and open sandy woodlands, e. and n.-cen. Tex., July-Sept.;
most of e. and cen. U.S.

2. Lespedeza repens ( L.) Bart. CREEPING BUSH CLOVER. Perennial herb; stems pro
cumbent, 3-13 chn. long, sparsely appressed-pubescent; stipules subulate, 1.5-4 mm. long; 
lea11ets membranous, elliptic or ovate, to 25 mm. long, green beneath, glabrous or 
glabrate above; racemes delicate, usually bearing up to 4 to 8 flowers, often surpassing 
the foliage; calyx at least a fourth to about half the length of the pod; corolla purple; 
keel about equaling the wings; pods 3-7 mm. long, Frequently in sandy or gravelly soils 
of roadsides and open woodlands, e. Tex., infrequent w. to n.-cen. Tex., Apr.-Sept.; e. 
and cen. U.S. 

3. Lespedeza texana Britt. TEXAS BUSH CLOVER. Perennial herb; stems appressed
pubescent or rarely pilose, 2-15 dm. long, ascending only briefly at the base then sprawl
ing, altogether the plant usually not more than 2 din. tall; longer stipules 4-8 mm. long; 
lea11ets firm-textured, mostly elliptic to 35 mm. long, gray-green beneath, usually glabrous 
or glabrate above; racemes delicate, mostly bearing 4 to 8 flowers, often surpassing the 
foliage; calyx extending about half the len£t}i of the pod; corolla violet; wings about 
equaling the keel; pods 4-7 mm. long. UsuaITy in rocky calcareous soils, shaded cliffs and 
stream banks and canyons, Edwards Plateau, rare e. into limy cuestas in the Coastal 
Plain, June-Oct.; Tex. and Coah. 

The firm, grayish lea11ets and sprawling habit escape notice in pressed specimens. This 
has led some authors to consider it identifiable with L. repens. 

4. Lespedeza violacea ( L.) Pers. PRAIRIE CLOVER. Perennial herb; stems weakly
ascending to nearly erect, 2-7 chn. long, sparsely appressed-pubescent; longer stipules 
filiform, 2.5-6 mm. long; lea11ets membranous, light-green beneath, elliptic to broadly 
oblong, sometimes the leaves of successive nodes of notably contrasting sizes, mostly 2-5 
cm. long; racemes delicate, mostly bearing 4 to 6 flowers, sometimes exceeding the
foliage; calyx extending no more than a fourth the length of the cleistogamous pods and
about half the length of the chasmogamous pods; corolla purplish, the keel extending
beyond the wings; pods 4-7.5 mm. long. L. prairea Britt. Rare in n.-cen. Tex., July-Aug.;
most of the n.e. and cen. U.S.

5. Lespedeza Stuevei Nutt. TALL BUSH CLOVER. Perennial herb; stems strongly ascend
ing or erect, densely appressed-pubescent or pilose, 3-18 chn. tall, very leafy; lea11ets 
elliptic or oblong, mostly 10-25 mm. long; terminal lea11ets 2 or 3 times as long as broad, 
appressed-pubescent to pilose above; racemes included within or slightly extending 
beyond the foliage, each with 4 to 14 flowers; calyx extending up to half the length of 
the pod; corolla purple; pods sericeous-canescent, 5-6 mm. long. Frequent in sandy or 
gravelly soils on roadsides and in open woodlands, e. and n.-cen. Tex., w. to West Cross 
Timbers and rare in Llano region on Edwards Plateau, May-Oct.; most of e. U.S. 

Les-pedero intermedia ( Wats. ) Britt., a species of eastern United States, including the 
Ozark Plateau, has been collected once in Texas (dry woods, Tarrant Co., in 1910). It is 
similar to L. Stuevei, but has stems appressed-pubescent, leaflets glabrous above and 
pods glabrate. 

6. Lespedeza virginica ( L.) Britt. SLENDER BUSH CLOVER. Perennial herb; stems
strongly ascending or erect, appressed-pubescent or pilose, 3-16 dm. tall, very leafy; 
stipules mostly less than 4 mm. long; leaflets linear or linear-oblong, 3 to 10 times as long 
as broad, sparsely appressed-pubescent above (often only along the midrib), 15-40 mm. 
long; racemes included within or only slightly exceeding the foliage, usually bearing 4 
to 8 flowers; calyx up to half the length of the pod; corolla purple, the keel about equaling 
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the wings; pods 4-7 mm. long. Frequent along roadsides and in sandy open woodl�ds, 
e. and n.-cen. Tex., rare w. to Llano region on Edwards Plateau, Aug.-Oct.; s. Can.,
e. U.S.; also mts. of N.L.

1 
7. Lespedeza capitata Michx. RouND-HEAD BUSH CLOVER. Perennial herb; stems erect,

to about 2 m. tall; rachis of the larger terminal leaB.ets notably longer than its petiole; 
leaflets less than half as broad as long, quite variable in shape and indument, in our 
range generally oblong with closely appressed sericeous pubescence; racemes compkct 
and subglobose, bearing 10 to 30 flowers, the peduncles about equaling or protrud�ng 
slightly beyond the foliage; calyx exceeding the mature pod, 7-13 mm. long; corolla 
white with a purple throat. Very rare in sandy prairies and open woodlands, Grayson, 
Hemphill, Hardin and Lamar cos., July-Aug.; e. and cen. U.S. 

8. Lespedeza hirta ( L. ) Hornem. HAIRY BUSH CLOVER. Perennial herb; stems erect,
to 18 dm. tall, densely short-pubescent; leaflets elliptic or (ob-) ovate, the longer ones to 
4 dm. long and at least half as broad as long; glabrous or appressed-pubescent above; 
racemes extending considerably beyond the foliage and bearing 16 to 44 flowers; calyx 

6-12 mm. long, equaling or exceeding the pod; corolla cream-colored or white with a
purple throat. Incl. var. calycina Schindl. Frequent in sandy soils, e. and s.e. Tex., rare
w. to n.-cen. Tex., June-Sept.; s. Can., e. U.S.

9. Lespedeza cuneata (Dumont) G. Don. SERicIA, CHINESE BUSH CLOVER. Perennial
herb; stems often erect with ascending branches, 4-15 dm. tall; leaves short-petiolate, 
crowded; leaflets narrowly cuneate, mostly 1-2 cm. long, apices retuse or truncate; 
racemes mostly shorter than the foliage, bearing 2 to 4 flowers; corplla cream-colored or 
white with a purple throat; pod 2.5-3 mm. long. L. sericea ( Thunb.) Benth. Scattered 
or rare on sandy roadsides, e. and n.-cen. Tex., summer-fall; nat. of e. Asia and Austral., 
now widely introd. on roadsides and fields, especially in s.e. U.S. 

10. Lespedeza stipulacea Maxim. KOREAN BUSH CLOVER. Bushy-branched tap-rooted
annual with stems under 4 dm. long, antrorsely appressed-pubescent; stipules ovate to 
ovate-lanceolate, mostly 5-8 mm. long on the mainstem; stalk of terminal leaflet not much 
longer than the petiolules of the laterals ( thus leaf subpalmate); petioles of the principal 
leaves mostly 4-10 mm. long; leaflets spatulate to obovate, mostly 1-2 cm. long, the 
upper or younger ( i.e., bracteal) leaves conspicuously ciliate on the margins; flowers and 
fruits in short leafy racemes; corolla pink; pods about 3 mm. long. Scattered on sandy 
roadsides, e. Tex., June-Sept.; nat. of e. Asia, now widely introd. in N.A. 

11. Lespedezn striata ( Thunb.) H.&A. JAPANESE DUSH CLOVER. Bushy-branched
taprooted annual with stems mostly under 4 dm. long, retrorsely appressed-pubescent; 
stipules ovate to ovate-lanceolate, 3-5 mm. long; stalk of the terminal leaflet not much 
longer than the petiolules of the laterals ( thus subpalmate); petioles usually less than 
3 mm. long; leaflets obovate to narrowly oblong, not conspicuously ciliate on the margin; 
Bowers and fruits in short leafy racemes; corolla pink; pod 3-4 mm, long. Abundant in 
sandy open areas, e. Tex., infrequent w. to n.-cen. Tex., June-Sept.; nat. of e. Asia, now 
widely introd. in N .A. 

54. VICIA L.100 VETCH 

Annuals, winter annuals, biennial or short-lived perennial trailing or climbing herbaceous 
unarmed vines; leaves alternate, once-paripinnately-compound; stipules herbaceous, per
sistent; leaflets 2 to 18, usually linear to elliptic-oblong and several times longer than 
broad; rachis of leaf terminating in simple or branched tendrils; flowers in pedunculate 
axillary usually loose few-flowered spikelike racemes; calyx with a tube and 5 usually 
unequal teeth or lobes; corolla papilionaceous, usually 3-10 mm. long, white, blue, 
violet or yellow ( rarely even reddish), the wings coalescent with the keel; fruit a dry 
slightly flattened linear to narrowly elliptic 2-valved legume with 2 to many seeds. 

A genus of perhaps 150 species in temperate regions of the earth. Some species are 
important silage, pasture and green-manure legumes, and several have been introduced 
for these purposes. 

JN Adapted largely from F. J. Hermann in U.S. Dept. Agric. Handbook No. 168, 84 pp. 
1960. 
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1. Peduncle ( if present) much shorter than the leaves; flowers few { often solitary or

paired ) , sessile or subsessile in the upper leaf axils ( 2 ) 
1. Peduncle well-developed, nearly equaling to much-exceeding the leaves; flowers 1 to

I many (3)
2(1). Pod pale-brown at maturity; flowers 18-30 mm. long; leaflets chiefly oblong to 

obovate; nectaries on calyx teeth conspicuous, yellowish-brown .............. . 
. . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. V. sativa. 

2. Pod almost black at maturity; flowers 10-18 mm. long; leaflets chiefly linear ( except
in var. segetalis); nectaries on calyx teeth usually inconspicuous, pale-stramineous 
. . . • • • • • • • • . • • • • • . . . . • • . • . . . . . . . . . . . . . . . . . . . . 2. V. angu.stifolia. 

3(1 ). Corolla 2-9 mm. long; racemes 2- to 8- ( to 13-) flowered or flowers solitary ( 4) 
3. Corolla more than 9 mm. long or else racemes ( 3- to) 10- to 40-flowered ( 8)
4 ( 3). Peduncles 1- or 2-flowered; calyx lobes equal or subequal, shorter than or

equaling the tube ( 5) 
4. Peduncles ( 1- to) 3- to 12-flowered; calyx lobes unequal or subequal, lance-subulate,

the longer equaling or exceeding the tube ( 6) 
5( 4). Calyx lobes deltoid, 0.5-1 mm. long, much shorter than the tube; plant slender; 

peduncles in fruit 2 cm. long; stipules moderately unequal .................. . 
. • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • 3. V. minuti/lora.

5. Calyx lobes lanceolate, 2 mm. long, equaling the tube; plant much more robust and
more pubescent ( especially calyx and pod); peduncles in fruit 3 cm. long; stipules 
strikingly unequal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. V. Reverchonii.

6 ( 4). Peduncles ( 2- to) 5- to 12-flowered, at an thesis more than half the length of the 
leaves; calyx lobes markedly unequal, only the lower as long as the tube; flowers 
broad and showy ..........................••• 5. V. ludoviciana.

6. Peduncles 1- to 4- ( to 5-) flowered, at anthesis half the length of the leaves or less;
flowers narrow, rather inconspicuous ( 7)

7 { 6). Corolla 4.5-7 mm. long; upper calyx teeth not appreciably shorter or broader
at the base than the lower; peduncles ( 1- or) 2- to 5-flowered ...............• 
• . . • . . • . . . . • . . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. V. Leavenworth ii. 

7. Corolla 6-9 mm. long; upper calyx teeth much shorter and broad_er at the base than
the lower; peduncles 1- or 2-Bowered ...........•. 7. V. ex1gua. 

8(3). Mature inflorescence shorter than the subtending leaves, 2- to 12-flowered; 
Bowers ( 12-) 15-20 mm. long .................. 11. V. americana.

8. Mature inflorescences equaling or exceeding the subtending leaves, many-flowered;
flowers 8-15 mm. long ( 9) 

9 ( 8). Flowers 8-12 mm. long, scattered in loose racemes; calyx teeth deltoid, subequal; 
corolla white, the keel blue-tipped . . . . . . . . . . . . . . . 8. V. caroliniana.

9. Flowers 10-15 mm. long, overlapping in dense racemes; at least the lower calyx teeth
lance-attenuate to subulate; corolla blue, violet or violet and white (banner often 
somewhat rosy) ( 10) 

10(9). Raceme spreading-pubescent; lowest calyx lobe long-villous, 2-5 mm. long ..... 
. • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. V. villosa. 

10. Raceme appressed-pubescent; lowest calyx lobe short-pubescent to glabrescent, 1-2
( -2.5) mm. long .............................. 10. V. dasycarpa.

I. Vicia sativa L. COMMON VETCH, SPRING VETCH. Clabrescent annual; stems to 1 m.
long, erect-ascending or climbing; leaves with 8 to 16 leaflets terminating in a branched 
tendril; leaflets oblong to elliptic or obovate, 15-35 mm. long, 5-15 mm. broad, truncate 
to emarginate and mucronate at apex; stipules semisagittate, usually sharply serrate, the 
lower surface bearing a purplish nectary; flowers mostly paired in the upper axils, sub
sessile, 18-30 mm. long, violet-purple or rarely white; calyx 10-15 mm. long, the cam
panulate tube 5-7 mm. long, the subequal teeth linear-subulate and 3-9 mm. long, the 
3 lower teeth bearing a conspicuous yellowish-brown nectary on the outer face; pod 
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nearly cylindrical to somewhat compressed, torulose, 25-70 mm. long, 5-8 mm. broad, 
brown, 4- to 12-seeded. Infrequent along roadsides in extreme n.e. Tex., May-June; nat. 
of Eur., now widely introd. 

2. Vicia angustifolia L. NARROW-LEAVED VETCH. Glabrous or glabrate annual; stems
decumbent, ascending, 1-6 dm. long, usually branched only at base; leaves with usually 
4 to 10 ( or 12) leaflets, those of the lower leaves oblong and truncate, of the upper linear 
to narrowly elliptic or lance-attenuate [in var. segetalis ( Thuill.) Koch leaflets of the 
upper leaves oblong to oblong-obovate, 2-9 mm. broad, the apexes truncate or emarginate 
and mucronate], 15-30 mm. long, 1-4 mm. broad; stipules semisagittate, serrate or the 
upper entire, often lacking a nectary; flowers commonly paired in the upper axils, 10-18 
mm. long, blue or violet varying to white; calyx 7-11 mm. long, the campanulate tube
4-6 mm. long, the linear-lanceolate teeth about equal and 3-6 mm. long, the 3 lower teeth
bearing a usually inconspicuous pale-stramineous nectary on the outer face; pod very
dark-brown to almost black at maturity, terete. Occasionally escaped in e. Tex., May
June; Eur., now widely introd.

3. Vicia minuti8ora Dietr. PYGMY-FLOWERED VETCH. Glabrate or minutely pubescent
winter annual; stems slender, branched, reclining or climbing, 3-8 dm. long; leaves 
relatively few and distant, 2-6 cm. long; bearing 4 to 6 leaflets and terminated by a 
simple or branched ten.dril; leaflets linear-elongate to narrowly oblong, 10-35 mm. long 
(those of the lower leaves sometimes obovate and 5-12 mm. long), the apex acute to 
rounded and mucronulate; stipules semisagittate, the upper lanceolate, subequal or I of 
the pair up to twice as broad as the other; peduncles shorter than the leaves, 5-20 mm. 
long, 1- ( 2-) flowered ( the flower terminal when solitary), usually rigid and ascending
divaricate; flowers pale-blue or purplish-white, 5-6 ( -8) mm. long; calyx sparsely villous, 
the tube 1.5-2 mm. long, the deltoid teeth 1-1.5 mm. long ( much shorter than the tube) 
and subequal, the upper teeth usually somewhat shorter and broader; pods flat, glabrous, 
narrowly oblong-falcate, 2-3 cm. long, 4-4.5 mm. broad, with ( 4 to) 6 to 8 ( to 12) seeds. 
Frequent, e., s.e. and n.-cen. Tex., spring; Fla. to Tex., n. to Tenn. and Mo. 

4. Vicia Reverchonii Wats. HAIRY-POD VETCH. Low spreading-pubescent stoutish
winter annual; stems branched at base, the branches ascending to decumbent or reclining, 
2-4 dm. long; leaves numerous, 15-50 mm. long, subsessile to short-petioled, bearing ( 4 
to) 6 to IO leaflets, terminating in a simple or branched tendril; leaflets elliptic to broadly 
oblong-cuneate or obovate, 5-17 mm. long, 3-7 mm. broad, more or less villous on both 
surfaces, at apex rounded to truncate-emarginate; stipules very unequal, 1 of the pair 
broadly semisagittate and often 4 times as broad as the other which is lanceolate or 
very narrowly semisagittate; peduncles stout, equaling or shorter than the leaves, 5-35 
mm. long, I-flowered; flowers blue or bluish, 5-7 mm. long; calyx villous, the tube 2 mm.
long, the lanceolate teeth equal and 2 mm. long ( equaling the tube); pods flat, appressed
villous, oblong-falcate, 25-30 mm. long, 4.5-5 mm. broad, 4- to 6-seeded, V. minutiflora
f. Reverchonii ( Wats.) Shinners. Rare and local in vicinity of Dallas, n.-cen. Tex., spring;
also Okla.

5. Vicia ludoviciana Nutt. DEER PEA VETCH. Glabrous or pubescent winter annual;
stems decumbent or climbing, 2-10 dm. long; leaves 3-9 cm. long, the rachis terminating 
in a usually forked tendril; leaflets 6 to 12, linear-oblong or elliptic to broadly elliptic, 
6-25 mm. long, rounded or emarginate at apex; stipules semisagittate, usually more or
less unequal; peduncles shorter than to exceeding the leaves, 2-4 cm. long; flowers solitary
or 2 to 13 in a lax or dense raceme; corolla lavender-blue, 5-8 mm. long. the folded
banner 1.5-4 mm. high; calyx somewhat pilose, the tube 1-2 mm. long, the teeth unequal,
the lower teeth subulate and equaling the tube, the upper teeth shorter and broader;
pods flat, glabrous, oblong, oblique at both ends, 2-3 cm. long, 4- to 8-seeded. Wide
spread in e. half of Tex.; represented with us by 3 varieties.

Var. ludoviciana. Perfectly glabrous; folded standard 2.5-4 mm. high; racemes with 
2 to 12 flowers, fairly compact. E. half of Tex., w. sparingly to Edwards Plateau, spring; 
Mo., Fla., Miss., La., Okla., Tex. and N.M. 

Var. texana (T. & C.} Shinners. Sparingly pubescent to nearly glabrous; peduncles 
very slender; racemes generally compact but with only I to 6 flowers; flowers 5-6.5 mm. 
long, the folded banner 1.8-2.5 mm. high. Coastal Plains of s.e. Tex. w. to n. part ot 
Rio Grande Plains, spring; Miss. to Tex. 
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One author (Turner) thinks this race best treated as a few-flowered narrow-leaved 
extreme of V. Leavenworthii var. Leavenworthii; the two species and this form in 
particular are perplexing taxonomically and deserve much further study. 

Var. laxiflora Shinners. Sparingly to rather densely grayish-pubescent; racemes loose, 
3- to 13-flowered; flowers rather widely spaced, 5.5..S mm. long; folded banner 1.5-2.5
mm. high, narrower and paler than in the other forms. Calcareous soils of Edwards
Plateau and infrequent e. to n.-cen. Tex., spring; endemic.

6. Vicia Leavenworthii T. & G. Glabrescent to sparsely pilose or pubemlent winter
annual; stems usually much-branched and spreading at base, reclining or climbing, 3-6 dm. 
long; leaves 3-6 cm. long, terminating in a forked tendril; leaflets ( 8 or) 10 to 14, narrowly 
elliptic-lanceolate to oblong or elliptic to oblanceolate, 5-12 mm. long, acute or rounded 
and mucronulate or shallowly emarginate at apex; stipules mostly lanceolate, occasionally 
narrowly semisagittate; peduncles from shorter than to exceeding the subtending leaves, 
( 1- or) 2- to 5-flowered; flowers bluish-lavender, 4.5-7 mm. long; calyx pubescent, the 
turbinate tube 1-1.5 mm. long, the su�ual teeth lance-subulate and about equal to or 
longer than the tube; pods flattish, glabrous, oblong, oblique at both ends, 20-25 mm. 
long, 5-7 mm. broad, 4- to 6-seeded. Frequent in a variety of soils, e. half of Tex. rarely 
w. to Wichita, Taylor, Edwards and Kinney cos., intergrading with the V. exigua on a
broad scale, spring; Mo., Okla., Ark. and Tex.

7. Vicia exigua T.&G. Glabrous or sparsely strigose, very slender winter annual; stems
decumbent, ascending or erect, usually branching at base, 2-7 dm. long; leaves rather 
distant, 2-6 cm. long, terminating in a usually branched tendril; leaflets 4 to 12, narrowly 
linear to oblong, 5-25 mm. long, from rounded to acute or rarely emarginate and 
mucronate at apex, glabrous or occasionally sparsely strigose; stipules narrow, semi
sagittate, entire or incisely serrate; peduncles slender, 2-4 cm. long, shorter than the 
leaves, 1- or 2-flowered, aristate; flowers yellowish-white to purplish, ( 5-) 6-8 (-9) mm. 
long; calyx sparingly hirsute-strigose, the lanceolate teeth broad at base and from some
what shorter than to equaling the tube, the upper teeth shorter than the lower and 
broader-based; pods oblong, oblique at apex, 2-3 cm. long, 4-6 mm. broad, glabrous, 
4- to 7-seeded. V. Thurberl Wats., V. producta Rydb., V. Leavenworthii var. occidentalis
Shinners. Frequent in w. Tex., e. less frequently to Rio Grande Plains and Coastal Bend
area, rare in Plains Country, spring; Ore., Nev., Ut., Colo. and Tex. to n. Mex.

8. Vicia caroliniana Walt. PALE VETCH, WOOD VETCH. Slender perennial; stems trailing
or climbing, to 1 m. long; leaflets 10 to 24, elliptic to oblong or oblong-lanceolate, obtuse, 
mucronulate, usually with 5 to 7 lateral veins on each side; stipules lanceolate or semi
sagittate, entire; peduncles elongate; racemes ( including the peduncle) 6-10 cm. long, 
bearing 7 to 20 loosely disposed pedicelled flowers 8-12 mm. long; calyx nearly regular, 
the tube 2-2.7 mm. long, the subequal lobes broadly deltoid and about as broad as long 
( less than 1 mm.); corolla white, the keel blue-tipped; pod stipitate, narrowly oblong, 
obliquely long-beaked, 15-30 mm. long. Rare in wooded areas, e. Tex. and e. edge of 
Edwards Plateau, Apr.-June; e. U.S. 

9. Vicia villosa Roth. HAmY VETCH. Annual or biennial; stems spreading-villous, to 1
m. long; leaffets usually IO to 20, narrowly oblong to linear-lanceolate, obtuse and
mucronate to acute, 10-25 mm. long; peduncles elongate; racemes dense, 10- to 40-
flowered, secund, plurnose in bud; flowers 12-20 mm. long; calyx irregular, villous, the
tube 2.3-4 mm. long and gibbous at base on the upper side, the pedicel apparently in
serted ventrally, the lower linear-aciculate teeth long-villous and 2-5 mm. long, the upper
teeth linear-deltoid and 0.8-1.5 mm. long; corolla violet and white to rose-colored or
white, slender, the blades of the glabrous banner less than half as long as the claw; pod
oblong, 2-3 cm. long, 7-10 mm. broad, obliquely beaked. Rare along roadsides in e. and
n.-cen. Tex., Apr.-Aug.; nat. of Eur., now widely introd.

10. Vicia dasycarpa Ten. WINTER VETCH, WOOLLY-POD VETCH. Annual, rarely peren
nial; very similar to V. villosa but differing in its appressed-pubescent or glabrate stem 
and foliage, in its fewer- ( usually only 5- to 15-) flowered racemes not plumose in bud, 
and in its shorter ( 1-2 mm. long) glabrescent lower calyx teeth. V. villosa var. glabrescens 
Koch. Infrequent on roadsides, e. and n.-cen. Tex., Apr.-Aug.; Eur., now widely introd. 

11. Vicia americana Muhl. AMERICAN VETCH. Perennial; stems glabrous to sparsely
pilose, trailing or climbing to 1 m. long; leaflets 8 to 18, linear to elliptic, mostly 15-35 
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mm. long, 1-14 mm. broad, the lateral veins prominent beneath in drying, at abex 
rounded to truncate or emarginate; stipules mostly sharply serrate; racemes shorter than
the subtending leaves, loose, 3- to 9-flowered; flowers bluish-purple, 15-28 mm. long; 
calyx tube oblique, 3.5-5.5 mm. long, the variable teeth variously unequal with the lower 
usually lance-attenuate and 1.2-4 mm. long, the upper teeth short and broad; pod 25-35
mm. long. Widely distributed in the U.S. ( except the s.e. states), and represented with
us by 2 varieties: 

Var. americana. Leaflets thin, broad, ovate to broadly elliptic or oblong, 4-14 mm. 
broad, obtuse to broadly rounded at apex, mucronate, the conspicuously branching lateral 
veins numerous and forming a 45° angle with the midrib. Rare in the higher parts of 
Guadalupe Mts. in the Trans-Pecos, spring-June; much of w. and n. U.S. 

Var. minor Hook. Leaflets thick, narrow ( 1-4 mm. broad), linear to linear-oblong, at 
apex rounded or truncate, entire, the few lateral veins scarcely branched and forming a 
very narrow angle with the midrib. Rare in the higher parts of the Plains Country, May
June; much of w. U.S. 

55. LATHYRUS L.101 PEA-VINE 

Unarmed annual or perennial herbs or usually trailing or climbing vines; leaves alter
nate, once-paripinnately-compound, the rachis terminating in a simple or branched 
tendril; stipules present, persistent, usually semisagittate; leaflets 2 to 14, often linear 
or oblong but very variable, entire; flowers solitary to several in axillary racemes; calyx 
with a campanulate tube and 5 teeth or lobes, the lower lobes longer than the upper; 
corolla papilionaceous, white, pink, red or purplish, the wings free from the keel or nearly 
so but wings and keel closely fitted together in a common groove; stamens 10, diadel
phous, nine filaments coalescent, the uppermost one free; style flattened, barbate on the 
ventral (upper) surface for about half its length, persistent; fruit a linear to oblong 2-
valved several-seeded thin-walled promptly dehiscent legume, usually somewhat flattened. 

A genus of about 120 species of the temperate regions of the world ( except Australia). 
1. Leaflets 2 ( 2)
I. Leaflets 4 to 14 ( 4)
2( 1 ). Perennial; flowers 15 mm. long or more; pods 6-10 cm. long ................ . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. L. latifolius •
.2. Annuals; flowers 15 mm. long or less; pods 2-4 cm. long ( 3) 
3 ( 2). Pods and ovary pubescent, 5-8 mm. broad; introduced (cultivated) species ..... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I. L. hirsutus.
3. Pods and ovary glabrous, 2-4 mm. broad; native species . 2. L. pusillus.

4 ( 1). Tendrils bristlelike, simple, not at all prehensile .. 5. L. polymorph us subsp.
incanus. 

4. Tendrils well-developed, prehensile, forked ( 5)
5(4). Leaflets 4 to 10, IO times as long as wide; plants of Trans-Pecos Texas ........ . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. L. graminifolius. 
5. Leaflets ( 8 or) 10 to 14, 2 to 5 times as long as wide; plants of east and north-

central Texas ............•..•................. 4. L. venosus.

1. Lnthyrus hirsutus L. S1NGLETARY PEA, Annual, sparingly hirsute ( especially the
stipules and calyxes); stems 2-10 dm. long, usually clambering, narrowly to broadly 
winged; stipules linear-lanceo1ate, usually entire, the upper lobe the larger, scarcely a 
fourth as long as the 2-linear-lanceolate to elliptic 3-8 cm. long leaflets; tendrils well
developed, branched; flowers 9-12 mm. long, red to bluish, 1 or 2 (to 4) per peduncle; 
peduncles usually exceeding leaves, often projecting past base of uppermost pedicel as 
a small brUle; calyx 5-7 mm. long, the teeth lanceolate or narrowly ovate-lanceolate and 
about equal to or slightly longer than the tube; banner broadly obcordate, the blade twice 
as long as the claw; wings and keel with claw somewhat shorter than blade; pod 25-40 

101 Adapted largely from C. Leo Hitchcock in Univ. Wash. Puhl., Biol. 15:1-104. 1952. 
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mm. long, 5-8 mm. broad, conspicuously hirsute with pustulose-based hairs, 4- to 10-
seeded. Rare on roadsides, e. and n.-cen. Tex., spring; Eur., now widely escaped
from introd.

2. Lathyrus pusillus Ell. Sparsely pubescent annual; stems prostrate to clambering or
erect, 3-6 dm. long, narrowly to broadly winged; stipules lanceolate to lance-ovate, the 
upper lobe 2 to 3 times as long as the lower, the whole a third to three fourths the length 
of the 2 linear-lanceolate to elliptic 3-7 cm. long leaflets; tendrils well-developed, usually 
branched; flowers usually 2, about 1 cm. long, bluish; calyx 5-8 mm. long, the linear
lanceolate teeth about twice as Jong as tube; banner narrowly obcordate, scarcely de
limited into blade and claw, reflexed but sli.ithtly; wings and keel narrow with claw 
somewhat shorter than blade; pods 3-4 cm. long, 2-4 mm. broad, 10- to 20-seeded. 
Infrequent, e., s.e., and n.-cen. Tex., spring; Gulf States n. to s. Kan. and Mo.; also 
reportedly in n. Mex. 

3. Lathyrus latifolius L. PERENNIAL SWEETPEA, EVERLASTING PEA. Perennial from
rocJtstocks, glabrous; stems 8-20 dm. long, very broadly winged, climbing; stipules broadly 
lanceolate to ovate, 3-5 cm. long, usually entire, the upper lobe 2 to 3 times as long as 
lower, leaflets 2, lanceolate-elliptic to obovate-lanceolate, as much as 15 cm. long and 
5 cm. broad; tendrils well-developed; racemes 5- to 15-flowered, the peduncles often 
considerably exceeding leaves; flowers 15-20 mm. long, pinkish-red ( white, red or 
striped); calyx 8-12 mm. long, the linear-lanceolate teeth subequal to tube; banner 
well-reflexed, nearly as broad as long, short-clawed like the wings and keel; pods 6-10 
cm. long, 7-10 mm. broad, 10- to 25-seeded. Rarely escaped or persisting at old home
sites, spring; nat. of Old World, widely introd.

The seeds are poisonous. 
4. Lathyrus veoosus Willd. var. intonsus Butt. & St. John. Perennial from rootstocks,

pubescent; stems 4-10 dm. long, erect or scandent; stipules linear-lanceolate to lanceolate, 
a sixth to half as long as leaflets, often constricted into 2 lobes, the margins entire to 
shallowly dentate; leaflets ( 8 or) 10 or 12 ( or 14), paired or more frequently scattered, 
3-0 cm. long, 1-3 cm. broad, narrowly to broadly elliptic or ovate-elliptic, thin to sub
coriaceous, usually paler on lower surface, glabrous to densely short-pubescent; tendrils
well-developed; racemes usually closely 5- to 25-flowered; peduncles from about half as
long as to nearly equal the leaves; flowers 12-20 mm. long, bluish or purplish; calyx 
glabrous to hairy, 8-14 mm. long, the deltoid upper teeth scarcely as long as the lower
lateral ones that are lanceolate to linear-lanceolate, these slightly shorter than but usually
broader_ than the lowest tooth; fruits 4-6 cm. long, 5-8 mm. broad. Occasionally in op7n
woods m n.e. Tex., Apr.-May; s. Can. through n.-cen. U.S., s. to Ga., Ala., Ark., Okta.
and Tex. 

5. Lathyrus polymorphus Nutt. subsp. incanus ( Sm. & Rydb.) C. L. Hitchc. Perennial,
simple or branched, 1-2 (-4) dm. long, villous or hirsute throughout; stems not winged; 
leaves 2-5 cm. long; stipules from less than half as long to nearly as long as leaflets, upper 
lobe narrowly lanceolate, lower lobe much shorter, a tooth often present at their juncture; 
leaflets 4 to 12 ( commonly about 8), usually paired but often scattered, mostly 2-3 cm. 
long, linear or linear-elliptic to linear-oblanceolate or the shorter ones oblong-elliptic, 
1.5-6 ( usually 2-3) mm. broad, rather prominently veined; rachis rather broad but not 
winged, prolonged as a straight or curved nonprehensile bristle; racemes 2- to 5- ( to 8-) 
flowered, the peduncles usually slightly surpassing leaves, to 6-7 cm. long; pedicels 
usua1ly ascending and straight or nearly so; flowers 2-3 cm. long; calyx ( 7-) 8-10 ( -11) 
mm. long, the teetl1 somewhat shorter than tube and all rather narrowly lanceolate, the
upper 2 teeth not much shorter than the lower 3; corolla ochroleucous to magenta or
deep-violet; pods coriaceous, 2-6 cm. long, 5-10 mm. broad, 2- to IO-seeded. The correct
name for the species may be L. decaphyllus Pursh. Very rare in the Plains Country,
known from one collection from Childress Co., Mar.; the species as a whole from S.D.,
\Vyo., Neb., Colo., Kan., Okla. and Tex.

6. Lathyrus graminifolius ( Wats.) White. Perennial from rootstocks, glabrons or
sparsely hairy; stems 2-6 dm. long, erect or clambering, not winged; stipules linear
lanceolate; leaflets mostly 6 or 8 ( 4 to 10), usually scattered, linear, 4-13 cm. long, 1.5-4 
( -15) mm. broad, usually at least 10 times as long as broad; tendrils well-developed;
racemes ( 2- to) 4- to 20-flowered, often greatly exceeding leaves; flowers 12-16 mm.
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long; calyx glabrous except for cilia or a few coarse hairs at base of tube, 6-8 mm. long, 
the linear-lanceolate teeth subequal or the upper 2 much shorter with all shorter than the 
tube; banner from pale-pink to rather deep bluish-orchid; wings white to pale-orchid; 
keel white or tip slightly colored; pods 3-5 cm. long, 4-7 mm. broad, 8- to IS-seeded. 
Higher parts of the Trans-Pecos mts., spring; Ariz., N.M., Son., Chih. and Tex. 

56. CUTORIA L. PIGEON-WINGS. BUTrERFLY PEA 

A genus of about 35 species mostly in warmer parts of the world. One species, C.

ternata L., with 5 to 7 leaflets, is cultivated sometimes in Texas, but is not known ac; a 
wild plant. 

1. Clitoria mariana L. Perennial herb; stems slender, 2-10 dm. long, suberect to trailing
or scandent (never twining); leaves alternate, pinnately trifoliolate, 5-13 cm. long; 
stipules subulate, 3-10 mm. long; petioles well-developed, usually ( 2-) 3-7 cm. long; 
leaflets usually lance-ovate, ( 15-) 20-80 mm. long, acute, entire, much paler below than 
above; stipels present, setaceous, persistent; flowers 4-6 cm. long, solitary or in twos or 
threes on axillary peduncles that are usually a little shorter than the petioles; calyx with 
a slightly flaring tube 1-2 cm. long and 5 deltoid-acuminate teeth ( the lower usually 
slightly longer than the upper); corolla papilionaceous, very large, bluish or lavender 
( the banner with a pale lozenge in the center); stamens diadelphous, 9 of the .filaments 
coalescent, the tenth (uppermost) free; fruit a stipitate beaked 4- to IO-seeded flattened 
2-valved promptly dehiscent legume 4-8 cm. long; seeds glutinous-sticky. Frequent in
e. half of state w. to Eastland and Llano cos. and s. to Travis and Bastrop cos., May-Sept.;
mostly e. U.S.; also reportedly in-Ariz.

57. CENTROSEMA (DC.) BENTH. BUTTERFLY PEA 

A genus of about 30 species of the wanner parts of the Americas. 
1. Ceotrosema virginianum ( L.) Benth. Perennial 'herbaceous vine; stems 2-16 elm.

long, trailing or usually vigorously twining; leaves alternate, pinnately trifoliolate, 3-10 
cm. long; petioles well-developed, often nearly as long as the leaflets; stipules setaceous,
2-5 mm. long, often deciduous; leaflets linear to ovate (quite variable), (1-) 2-6 (-8) cm.
long, entire; stipels present, setaceous, fairly persistent, minute; flowers solitary ( or in
twos), pedicellate at the ends of axillary peduncles usually shorter than the foliage, each
pedicel with 2 membranous bracts 3-5 mm. broad; Bowers 2-3 cm. long; calyx deeply
5-lobed, the acute lobes longer than the cuplike tube; corolla papilionaceous, purplish or
lavender to nearly white; banner with a small spur near the median base; stamens 10,
diadelphous, 9 filaments coalescent, the tenth (uppermost) free; fruit a stipitate long
beaked linear 2-valved 4- to IO-seeded pod 4-12 cm. long. Frequent, e. half of Tex. w. to
Erath, San Saba, Llano and Brooks cos., Mar.-Nov.; s.e. U.S.; e. Mex.

58. AMPIDCARPAEA NUTI,102 Hoc PEANUT 

A genus of 3 species, I Asian, 1 African and I North American, all closely related to 
each other. The generic name is sometimes spelled Amphicarpa. 

1. Amphicarpaea bracteata ( L.) Fem. Taprooted annual; stems 2-20 dm. long, twin
ing, glabrous or pubescent; leaves alternate, pinnately trifoliolate; petioles 2-10 cm. long; 
stipules persistent, membranous, 3-8 mm. long, broadly lanceolate to ovate;.Jeaffets ovate 
to nearly deltoid, acute at apex, 1.2 to 2 times as long as broad, 2-10 cm. long, 18-70 mm. 
broad; rachis stalk of terminal leaflets 5-40 mm. long; flowers of two sorts; chasmogamous 
'flowers in axillary racemes 15-90 (-150) mm. long; peduncle 1-4 ( -6) cm. long; pedicels 
2-4 ( -5) mm. long, each subtended by 2 bracts; bracts 2-4 ( -5) mm. long, ovate to fan
shaped, broadest above the middle, broadly obtuse to nearly truncate at apex; calyx of a 
tube which is more or less gibbous at base and 4-5 ( -6) mm. long and 4 broadly lanceo
late to deltoid lobes 0.5-2 mm. long; corolla papilionaceous, lilac-colored or nearly white; 
cleistogamous -flowers either aerial or subterranean, usually produced on creeping 

• Adapted from B. L. Turner and 0. S. Fearing in Southw. Nat. 9:207-218. 1964.
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branches near the ground and commonly lacking well-developed petals and often with the 
ovary stipe reflexed to position the stigma next to the reduced androecium; stamens 10, 
diadelphous, 9 filaments coalescent, the tenth (uppermost) free; fruit a flattened thin
walled legume, often decidedly falcate. Infrequent in woods, e. and s.e. Tex., rare w. to 
n.-cen. Tex., May-Sept.; s.e. Can. and e. U.S.; also rare near Orizaba, Ver. 

59. COLOGANIA KuNTH103

Perennial herbs; stems procumbent ( or erect), often twining, 1-15 dm. long, appressed
pubescent; leaves pinnately trifoliolate; petioles to 10 cm. long; stipules linear to ovate, 
6- to 12-nerved, persistent; stipels linear to lanceolate; leaflets linear to ovate or obovate
to oblong, at base varying from obliquely acute to rounded or rarely cordate, at apex
acute to obtuse or rounded; flowers axillary, solitary or in pairs or rarely in axillary 
clusters, sometimes in racemes of reduced umbel-like aggregations; calyx gibbous at
base, with a tube two thirds the total length and 4 lobes ( the upper lobe representing
2 coalescent lobes); corolla papilionaceous, purple, sometimes magenta, reddish or red
dish-purple to generally deep-royal-purple, rarely becoming bluish with white margins
in age; banner 17-32 mm. long, 10-18 mm. broad, clawed; wings 15-22 mm. long, 2-6
mm. broad, auriculate at upper base, clawed; stamens 10, diadelphous, 9 filaments coales
cent, the tenth (uppermost) free; fruit a linear to falcate legume, nearly terete at
maturity, usually producing 6 to 12 seeds; cleistogamous flowers also commonly occur,
these being reduced in size and commonly with parts ( especially petals) lacking and
with the style reflexed and juxtaposed to the reduced androecium.

A genus of about 10 species of mountainous areas of southwestern United States, 
Mexico, Central America and South America, difficult taxonomically because of cleisto
gamic reproduction and possibly hybridization. Plants rather closely related to Cologania 
and Amphicarpaea are soybean [Glycine MO% (L.) Merr.] varieties found at edges of 
fields in e. Tex.; soybeans have distinctly 5-lobed calyxes instead of 4-lobed as in 
Cologanla. 

I. Leaflets ovate to lanceolate, 1 to 5 times as long as wide ... ........... ......... . 
• • . • • . • • . • • . . • . . . • • . . . . . . . . • . • . • . . . . . . . . . . ... 1. C. pallida. 

1. Leaflets linear, 5 to 20 times longer than wide ... .•. .. 2. C. angustifolia.

1. Cologania pallida Rose, Stems 15-45 cm. long; petioles 1-3 cm. long; stipules 3-4
mm. long; leaflets ovate to elliptic, at base somewhat rounded to acute, at apex acute,
sericeous and pale-green on both surfaces, mucronate; rachis stalk of terminal leaflet 6-10
mm. long; pedicels 12-14 mm. long; corolla purple; fruit 4-6 cm. long, 4-5 mm. broad.
Davis and Guadalupe mts. in the Trans-Pecos, at elev. above 4,000 ft., July-Oct.; N.M.,
Ariz., Tex. and Coah.

Occasional populations exhibit evidence of past hybridization of this species and 
the next. 

2. Cologania angustifolia H.B.K. Stems 15-50 cm. long; petioles 1-6 ( -8) cm. long;
stipules 2-4 mm. long; leaflets linear, 5 to 20 times as long as broad, 25-80 ( -100) mm. 
long, 2-10 mm. broad; rachis stalk of terminal leaflets 3-8 mm. long; pedicels 5-8 mm. 
long; corolla purple to reddish-purple. C. longifolia Gray, C. confusa Rose. Davis and 
Chisos mts. in the Trans-Pecos, at elev. of 4,500 to 6,500 ft., July-Oct.; Ariz., N.M. and 
Tex., s.e. to Oax. 

60. APIOS BOEHM. POTATO BEAN. GROUNDNUT 

A genus of about 8 species of temperate eastern Asia and North America. 
I. Apios americana Medic. AMERICAN POTATO BEAN, Perennial from tuberous rhizomes;

stems annual, 1-3 m. long; twining and high-climbing; leaves alternate, once-pinnately 
5- or 7-foliolate; petioles 15-70 mm. long; stipules setaceous, soon deciduous, 4-6 mm.

m Adapted with permission from the work of Olin S. Fearing, "A cytotaxonomic study 
of the genus Colo�ania and its relationship to Amphicarpczea ( Leguminosae-Papilion
oideae) ," a doctoral dissertation done and filed at the University of Texas (1959). 
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long; rachis stalk of terminal leaflet and rachis internodes 1-3 cm. long; leaflets mostly 
ovate to lance-ovate, acuminate, rounded at base, '15-) 20-70 ( -100) mm. long, pu&s
cent usually; stipels 1-2 mm. long, deciduous; Bowers in rather dense axillary race1}1es 
usually shorter than the foliage; peduncles ( 2-) 3-5 cm. long; pedicels only 2-6 mm. long, 
each with 2 minute promptly deciduous bractlets; calyx 5-11 mm. high, nearly trundate 
or the 5 sepals distinguishable only as slight undulations at the rim of the tube; corolla 
papilionaceous, about 1 cm. long; banner whitish dorsally, brown-red ventrally; keel 
sickle-shaped, very slender, brownish-red; wings down-curved, brown-purple; stamens 
10, diadelphous, 9 filaments coalescent, the tenth (uppermost) free; fruit a linear slightly 
flattened legume 5-10 (-12) cm. long, 4-6 (-7) mm. broad, with coriaceous valves. Incl. 
var. turrigera Fern. Infrequent in e., s.e. and n.-cen. Tex., rare in Edwards Plateau ( Tam 
Green Co.), usually in woods near streams, reported from Hemphill Co. in the Panhandle, 
May- Sept.; s.e. Can. and e. U.S. 

61. ERYTIDUNA L. CORAL BEAN. COLORIN 

A genus of about 40 species of the warmer parts of the world. In addition to our 
native species, a South American species is cultivated in Texas, E. crista-galli L. It is a 
brilliantly red-Bowered vine or tree, the flowers about 4 cm. long and 25 mm. broad. 

I. Erythrina herbacea L. Thorny shrub or subshrub ( at this latitude the branches tend
to die back nearly to the ground each winter) with rather rigidly ascending stems 5-20 
dm. tall, often growing up through other shrubby vegetation; leaves remote, alternate, 
once-pinnately 3-foliolate; terminal leaflet hastately 3-lobed to broadly bastately deltoid, 
2-13 cm. long, 2-11 cm. broad, at apex long-acuminate, at base truncate or broadly
cuneate; rachis 20-75 mm. long; petioles and rachises of leaves sometimes spiny; stipules
and stipe1s present; flowers in a terminal raceme; peduncle very long and erect, 20-75 cm.
long; pedicels 3-9 mm. long; calyx nearly tubular, gibbous or spurred basally, 5.5-11.5
mm. long on the lower side, 5-10 mm. long on the upper side, denticulate or entire at
rim; corolla red, papilionaceous but this obscure because the entire structure is narrow
and elongate ( 30-53 mm. long) and appears tubular on cursory examination; keel petals
connate; stamens 10, monadelphous or diadelphous; fruit a torulose tardily dehiscent 2-
valved subligneous several-seeded beaked blackish legume 75-210 mm. long; seeds scarlet,
5-13 mm. long, 4-8 mm. broad. Sandy woods on the Coastal Plain inland to Cass, Walker,
Washington, Bastrop and Gonzales cos., cult. elsewhere, Apr.-June; Coastal States, N.C.
to Ver., inland to S.L.P.

62. GALACTIA P. Bn. MII.KPEA 

Perennials with ( rarely erect or) prostrate or trailing or usually twining and climbing 
herbaceous stems 3-30 dm. long; leaves alternate, once-pinnately 3- to 7 -foliolate or in 
one species simple by reduction; stipules present, usually small and more or less early
deciduous; leaflets entire, variously shaped, usually firm-textured; stipels usually devel
oped, minute and setaceous; flowers I or few to numerous in axillary racemes; peduncles 
short to long; calyx with a short nearly symmetrically campanulate tube and 4 longer 
acute lobes ( the upper one representing the coalescence of 2 lobes); corolla ( rarely 
absent, as in the cleistogamous Bowers of G. canescens) papilionaceous, white to pink 
or lavender or purple ( never yellow), 6-15 mm. long; stamens 10, diadelphous, 9 of the 
filaments coalescent, the tenth (uppermost) free; fruit a linear legume several cm. long, 
with several seeds ( except the subterranean fruits of G. canescens which are I-seeded 
and indehiscent). 

A genus of about 50 species in the warmer parts of the world. 
1. Leaves simple ................................... 10. G. marginalis.
1. Leaves compound, 3- to 5-foliolate ( 2)
2(1). Leaves nearly sessile, the petioles 1-3 mm. long . . . . 6. G. longifolia.
2. Leaves with well-developed petioles, these 6 mm. long or more ( 3)
3(2). At least some of the leaves 5-foliolate ............ 8. G. heterophylla.
3. Leaflets 3, never 5 ( 4)
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4( 3). Stems short, erect, 3 dm. tall or less, not at all trailing or twining; flowers white 
• • . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. G. erecta. 

4. Stems elongate, trailing or twining; flowers lavender to pink ( 5)

5(4). Pods both subterranean and aerial; stems trailing but not twining; racemes 2 to 7
at the nodes; leaflets thick, leathery, the veins conspicuous and reticulate beneath 
. . . . . . . . . . • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. G. canescens. 

5. Pods never developing below soil surface; stems usually conspicuously twining ( at
least at the tips); racemes 1 or 2 at the nodes, seldom more; leaflets thin, not 
leathery or conspicuously reticulate beneath except in G. texana ( 6) 

6(5). Peduncle plus raceme slender, elongate, the well-developed ones I dm. long or 
more . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . 3. G. Macreei. 

6. Peduncle plus raceme short, mostly 1 dm. long or less ( 7)

7 ( 6). Leaflets elliptic-linear to linear-oblong, 2 to 5 times longer than wide; flowers
10-14 mm. long; plants of Trans-Pecos Texas ...... 5. G. Wrightii. 

7. Leafiets commonly ovate to oval, rarely elliptical-linear, mostly 1 to 2 ( sometimes 4)
times as long as wide; flowers 6-12 mm. long; plants of central and east Texas ( 8) 

8(7). Legume distinctly falcate; leaves thick and leathery, conspicuously reticulate-
veined beneath; plants of rocky limestone soils in south-central Texas ......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. G. texana. 

8. Legume straight or nearly so, the base or tip sometimes curved, but the whole legume
scarcely falcate; leaves thin, not compicuously reticulate-veined beneath; plants of 
sandy or gravelly soils in eastern Texas, rarely occurring on adjacent calcareous 
soils (9) 

9(8). Stems depressed, rarely twining except at tips, minutely puberulent; leaflets short
strigose to glabrous on lower surface; calyx strigillose to glabrous, 6-9 mm. long; 
keel petals 10-14 mm. long . . . . . . . . . . . . . . . . . . . • . 1. G. regularis. 

9. Stems and branches intricately twining, divergently or retrorsely pilose; leaflets pilose
beneath; calyx spreading-pilose, 4-5.5 mm. long; keel petals 6-10 mm. long ..•• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. G. volubllis. 

1. Galactia regularis ( L.) B.S.P. Stem prostrate or depressed, twining ( if at all)
only at tip, minutely puberulent; leaflets 3, elliptic to ovate-oblong, firm, short-strigose 
to glabrous beneath; peduncles and rachises of racemes stiff, minutely puberulent, 2-11 
cm. long; fully developed but unexpanded calyces strigillose to glabrous, straight or nearly
so, 6-9 mm. long, their basal bracts ovate; corolla violet-purple; keel petals 10-14 mm.
long; legume canescent-strigose, 2-5 cm. long. Dry sandy soil in s.e. Tex., June-Aug.;
Fla. to Tex., n. to N.Y., Pa. and Tenn.

2. Galactia volubilis (L.) Britt. DoWNY MILKPEA. Stems twining, 5-15 dm. long,
sparsely to densely puberulent with spreading hairs; leaflets 3, mostly narrow to broadly 
oblong, oblong-ovate or elliptic with an obtuse to broadly rounded or even cordate base, 
glabrous or nearly so above, ( 1-) 2-4 (-6) cm. long, 10-25 (-35) mm. broad, thin or 
membranous and not conspicuously reticulate-veined beneath; peduncle and raceme 
together usually less than 1 dm. long, only 1 or 2 at any one node; flowers 6-12 mm. long, 
in clusters of 1 to 3 about 5-20 mm. apart on spreading pedicels ( 1-) 2-3 ( -4) mm. long; 
corolla 6-10 mm. long, pink to roseate; legume always aerial, 20-55 mm. long, straight 
or nearly so, densely pubescent with spreading hairs. G. mississippiensis (Vail) Rydb. 
Frequent in woodlands, e. half of Tex. s. and w. to Palo Pinto, Burnet and Cameron cos., 
June-Au�.; most of e. U.S. 

3. Galactia Macreei M.A.Curti'i. Stems twinin,e;, 5-15 dm. long, with a minute
rC'trorse]y appressed pubescence; leaflets 3, mostly oblong to oblong-linear to oblong-ovate 
and sometimes oblong-lanceolate or elliptic, with a usually broadly rounded or obtuse 
but occasionally somewhat cordate base, ( 1-) 2-4 (-5) cm. long, 5-20 mm. broad, usually 
( 1.5 to) 2 to 4 times as long as broad, thin or membranous and not conspicuously reticu
late-veined beneath; peduncle and raceme together usually 1-3 dm. long (I) or even 
longer, slender to filiform, only 1 or 2 racemes at any node; flowers 11-15 mm. long, 
solitary or in twos or threes on retrorsely-appressed-puberulent spreading pedicels about 
1-3 mm. long; corolla 10-14 mm. long. purple or pink with purple center; legume always 
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aerial, 3-7 cm. long, straight or nearly so, appressed-pubescent. Infrequent or rare in 
woodlands on sandy soil, n.e. Tex., July-Sept.; Coastal States, Va. to Tex. Seeming to 
intergrade somewhat with G. volubilis.

4. Galactia texana (Scheele) Gray. TEXAS MILKPEA. Stems twining, 3-15 dm. long;
leaflets 3, ovate to elliptic, mostly 1 to 2 ( to 4) times as long as broad, 1-6 cm. long, 
thickish and subcoriaceous, conspicuously reticulate-veined beneath; peduncle and raceme 
together less than 1 dm. long, raceme only 1 or 2 at any node; flowers 8-14 mm. long, all 
aerial, solitary or in twos or threes on short spreading pedicels at each node of the raceme; 
corolla lavender to lavender-pink; legumes all aerial, distinctly falcate, otherwise like 
those of G. volubilis. Rare in rocky calcareous canyons and stream-bottoms, Rio Grande 
Plains and s. part of Edwards Plateau (Kerr, Val Verde and Zavala cos.), summer; 
endemic. 

5. Galactia Wrightii Gray. Stems twining, 3-15 dm. long; leaflets 3, elliptic-linear to
linear-oblong, 2 to 5 times as long as broad, grayish, thickish or firm; peduncle and 
raceme together usually but not always less than 1 dm. long, only one raceme at any 
node; flowers solitary or in twos or threes on short spreading pedicels at each raceme 
node, 10-14 mm. long; corolla lavender or lavender-pink; legume always aerial, 2-6 cm. 
long, straight or nearly so. Frequent in Trans-Pecos mts., elev. 4,500-6,000 ft., May-Sept.; 
Ariz., N.M., Tex., Chih. and Son. Closely related to G. volubilis and separable mainly 
on geographic basis. 

6. Galactia longifolia Hoehne. Stems twining, 6-20 dm. long; leaflets 3, mostly oblong
to linear-oblong; petioles ( 0-) 1-3 mm. long; corolla pink or lavender; fruit always 
aerial, nearly straight, several cm. long. Very local in cuastal Tex. ( Aransas, Calhoun and 
Jackson cos.) where it was probably introd. from S.A., July-Sept.; Tex., Braz., Parag. 
and Arg. 

1. Galactia canescens Benth. HOARY MILKPEA. Stems ( 5-) 10-30 dm. long, prostrate
or less commonly trailing, never twining; leaflets 3, about like those of G. texana, firm 
and conspicuously reticulate beneath, often grayish or canescent; racemes often several 
per node, of 2 sorts: ( 1) short, aerial ones with ( presumably chasmogamous) pinkish 
flowers and nearly straight legumes several cm. long, and ( 2) very short ( usually !
flowered) subterranean racemes with ecorollate cleistogamous flowers and small peanut
like I-seeded indehiscent pods. Loose exposed sand, frequent in the sandy eolian plain 
of the Rio Grande Plains, infrequent or rare n. to Medina, Comal, Travis and Bastrop 
cos., wjth an outlying station in Somervell Co., Apr.-July; endemic. 

8. Galactia heterophylla Gray. Stems 5-60 cm. long, prostrate or trailing, numerous;
leaflets mostly oblanceolate, 1-3 cm. long, on most leaves 5 ( on a few leaves 3), the 2 
lower pairs attached at the same place, the terminal leaflet on a rachis stalk 1-4 mm. 
long; racemes very short, few-flowered; corolla mostly lavender ( the banner often white 
dorsally); legume several cm. long, always aerial. G. Grayi Vail, a superfluous illegit. 
name. Sandy loam of Rio Grande Plains, infrequent also in Llano region on the Edwards 
Plateau, Apr.-Sept.; endemic. 

9. Galactia erecta (Walt.) Vail. Stems 1-3 dm. long, stiffly erect, solitary, often zigzag
or geniculate; leaflets 3, mostly linear-oblong, 15-50 mm. long, 7-18 mm. broad; racemes 
very short, axillary, few-flowered; corolla about 7-8 mm. long, essentially pure-white; 
legumes 2-4 cm. long, 5-8 mm. broad. Rare in deep pine-duff and podsol, long-leaf pine 
forests of Polk and Tyler cos., e. Tex., May-June; Coastal States, N.C. to Tex. 

10. Galactia marginalis Benth. Stems ascending, 1-3 dm. long; leaves few, seemingly
simple (by reduction), firm, lustrous, entire, broadly oblanceolate, at apex usually 
rounded, long-tapered to base; racemes so reduced that Bowers usually appear solitary 
and subsessile in axils; corolla 11-15 mm. long, purple. G. heterophylla ( H. & A.) Vail, 
an illegit. name. Rare in sandy prairies or caliche areas, coastal Tex. from Kleberg to 
Matagorda Co. and inland to Travis, Karnes and Jim Wells cos., Mar.-Sept.; also Mex., 
C.A. and S.A.

The enlarged root is edible and formerly was used extensively. The species tends to
disappear in grazed ranges and is now quite rare. 

63. DIOCLEA H.B.K.

An American tropical genus of about 25 species, only one species reaching the United 
States. 
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I. Dioclea multiflora ( T.&G.) Mohr. Said to be "scmiwoocly or woody" but ours
appearing merely perennial; high-climbing or trailing twining vines; leaves alternate, 
once-pinnately-trifoliolate; petioles of well-developed leaves often 1-2 dm. long; stipules 
minute and quickly deciduous; rachis stalk of terminal leaflet ( 3-) 4-6 cm. long; leaflets 
usually orbicular, varying from very broadly ovate to subreniform, 5-15 cm. across, entire, 
apiculate; petiolules 3-6 mm. long, darkly pigmented; stipels minute or obsolescent; 
peduncles 7-11 cm. long, solitary, axillary, ascending, racemes 2-5 cm. long; calyx about 
7 mm. long, with a tube about half the total length and 4 lobes ( the upper representing 
2 coalescent lobes); corolla 15-20 mm. long, papilionaceous, partly roseate ( drying 
lavender), partly white; stamens 10, monadelphous, the uppermost filament free at the 
very base and for most of the distal half, coalescent with the rest only briefly; fruit a dry 
flattened oblong elastically dehiscent legume about 5-6 cm. long, often coriaceous. Rare, 
known only from woods along Mills Creek, 11 miJes west of Kirbyville, Jasper Co. and 
just below Town Bluff Lake in Tyler Co., e. Tex., May; Ga., Fla., w. to Ark. and Tex. 

64. PUERARIA DC.

An Asiatic genus of about 10 or 15 species, of which at least one is widely introduced. 
1. Pueraria lobata ( Willd.) Ohwi. Kuozt1. Perennial; stems more or less villous and

woody, twining and very high-climbing ( up to 20 m., rarely to 30 m.); leaves alternate, 
once-pinnately-trifoliolate; petioles very elongate, often as long as the rest of the leaf; 
stipules ovate-lanceolate, the lower portion more or less adnate to the stem, mostly 8-12 
mm. long; leaflets ovate-rhombic or ovate to more or less rotund, entire or often deeply
2- or 3-lobed, abruptly tapering to an acuminate tip, pubescent beneath, 5-12 (-20) cm.
long; petiolules 3-10 mm. long; stipels setaceous, 5-9 mm. long; flowers in axillary
racemes ( 5-) 10-20 ( -30) cm. long; pedicels 2-8 mm. long; peduncle, rachis and pedicels
densely appressed-silky-pubescent; calyx about 9-10 mm. long, with a tube a little less
than half the total length and 4 lobes ( the uppennost representing 2 coalescent lobes);
corolla papilionaceous, 15-25 mm. long, violet-purple to reddish-purple; stamens 10,
monadelphous, the uppermost filament coalescent to the rest only briefly, free at both
ends; fruit a flattened elongate linear-oblong several-seeded thin-valved dehiscent legume
4-5 cm. long, tawny to red-brown-villous throughout. P. Thunbergiana ( Sieb. & Zucc.)
Benth. Frequent along road shoulders, e. and s.e. Tex., spring-fall; nat. to China and
perhaps elsewhere, now widely introd. in warm-temperate moist regions.

Used as a ground cover and green manure, and by misguided highway landscapers to 
protect embankments from erosion, etc. It should be considered as a noxious weed since 
it has the capability of choking out all native vegetation. According to some authorities, 
the combined aggressiveness of this species and the Japanese honeysuckle ( Lonicera
faponica) may eventually have a telling influence upon forest reproduction in some parts 
of southeastern United States. 

65. CANA V ALIA DC.10• JACKBEAN. SWORDBEAN 

A genus of 51 species of the tropical and subtropical parts of the world. In addition 
to the species below, the horse bean, C. ensiformis ( L.) DC., with ovate-elliptic leaflets, 
has been cultivated in Texas. 

1. Canavalia maritima (Aubl.) Thou. Stems trailing or often twining, 5-30 dm.
long or more; root presumably perennial; leaves alternate, once-pinnately-trifoliolate; 
stipules caducous; leaflets 3, subcoriaceous, oblong to nearly orbicular, 6-12 cm. long, 
obtuse to emarginate, often apiculate; petiolules developed; stipels subulate; flowers in 
axillary racemes with 2 or 3 pedicels at each node of the raceme, commonly resupinate; 
pedicels 3 mm. long; calyx 12 mm. long, bilabiate, the tube almost half the total length, 
the upper lip representing 2 coalescent lobes, the lower lip composed of 3 very short 
lobes, all pubescent; corolla papilionaceous, about 3 cm. long, pale-violet or lavender; 
stamens 10, monadelphous, the uppermost filament coalescent only briefly to the rest. 
free at both ends; fruit a coriaceous dehiscent legume about 15 cm. long and 25 mm. 

104 Adapted from Jonathan Sauer in Brittonia 16: 106-181. 1964. 
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broad, moderately compressed, the 2 valves separating into a thick outer layer and thin 
inner layer; seeds 18 X 13 X 10 mm., brown with darker marbling. Infrequent or rare, 
perhaps not persistent, in loose sand near the Gulf beaches, Padre Island, s. Tex., all year; 
on warm seabeaches throughout the world. 

66. RHYNCHOSIA LoUR.1011 SNOUTBEAN 

Climbing, trailing or erect perennials; stems 1 to several; leaves alternate, 1- or 3-folio
late; stipules present; blades entire, resinous-dotted, papilionaceous hairs present on upper 
and lower surface; stipels usually present; flowers peduncled or in axillary or terminal 
racemes; calyx bilabiate, with a short campanulate tube and 5 longer lanceolate lobes; 
corolla papilionaceous, yellow, sometimes tinged with red, purple or brown ( especially 
on the i.tandard); stamens 10, diadelphous, with 9 filaments fused, the upper one free; 
fruit a legume, flattened, oblong to orbicular or scimitar-shaped, mostly 1- or 2-seeded. 
Dolicholus Medic. 

A genus of about 150 species in tropical and subtropical regions of both hemispheres. 
I. Calyx not foliaceous; corolla exceeding the calyx (2)
I. Calyx foliaceous; corolla equal to or shorter than the calyx ( 4)
2 ( 1 ) . Flowers axillary ........•.•.•...•....•....•••. 2. R. texana. 
2. Flowers in racemes ( 3)

3(2). Longest terminal leaflets 1 5-37 mm • ...........•. 1. R. minima var. minima. 
3. Longest terminal leaflets 4.5-1 5 mm . .•..•...•...••. 1. R. minima var.

diminifolia. 

4 ( 1) . Plants trailing or twining ( 5) 
4. Plants erect ( 7)
5 ( 4). Leaves unifoliolate, reniform ................... 5. R. americana. 
5. Leaves trifoliolate; leaflets ovate or ovate-rhombic ( 6)

6( 5). Racemes very short-peduncled or sessile, less than 3.5 cm. long ......... ... . . 
. . . . . . . . . . • . . . . • . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 3. R. difformis. 

6. Racemes peduncled, 3-30 cm. long .......•.... ..... 4. R. latifolia. 

7 ( 4). Plants 1 5-90 cm. tall; leaves mostly trif oliolate; leaflets oval to elliptic ........ . 
• • . • • . . • . . . . . • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 6. R. tomentosa var. 

tomentosa. 
7. Plants 5-2 5 cm. tall; leaves mostly unifoliolate ( at least toward the base), reniform

to oval •..•..•.•...•.•...•..•.•...•..•.....•• 7. R. reniformis var. 
reniformis. 

1. Rhynchosia minima ( L.) DC. var. minima. Stems trailing or twining, papilionaceous
hairs descending to spreading (0.1-0.2 mm. long); leaves trifoliolate; longest rachis 17-
62 mm.; longest leaflets 1 5-37 mm., rhombic to rhombic-orbicular, resin-dotted, sparingly 
pubescent; stipules lanceolate, 1.5-4.5 mm. long; flowers in axillary racemes 4 5-16 5 mm. 
long; calyx lobes narrowly lanceolate, 1.5-3 mm. long; corolla yellow ( occasionally brown
tinged), 4-7 mm. long; legumes 12-20 mm. long, scimitar-shaped. Dolicholus minimus 
( L. ) Medic. Frequent in the Coastal Plain inland to Newton, Houston, Travis, Bexar 
and Hidalgo cos., usually in clay soil, Apr.-Dec.; coastal Tex., La., Fla. and Ga. 

Var. diminifolia Walraven. Stems trailing or twining, papilionaceous hairs descending 
to spreading ( 0.1-0.2 mm. long); leaves trifoliolate; longest rachis 8-28 mm.; longest 
leaflets 4-1 5 mm., rhombic to rhombic-orbicular, resin-dotted, sparingly pubescent; 
stipules lanceolate, 1. 5-4.5 mm. long; flowers in axillary racemes 3-1 5 cm. long; calyx 
lobes narrowly lanceolate, 2-3.5 mm. long; corolla yellow ( occasionally brown-tinged), 
4.5-6.5 mm. long; legumes 9-17. 5 mm. long, scimiter-shaped. Rare in Nueces and 
Cameron cos.; also coastal Fla. and Fla. Keys. 

105 Contributed by Wesley C. Walraven. 
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2. Rhynchosia texana T. & G. Stems trailing or twining, papilionaceous hairs ascending
to descending ( 0.1-0.6 mm. long); leaves trifoliolate; longest rachis 8.5-12 mm., resin
dotted; stipules lanceolate, 1.3-4.5 mm. long; flowers 1 to 3, axillary; lower calyx lobe 
lanceolate, acuminate, 1.5-5 mm. long, the upper lobes shorter; corolla yellow, often 
tinged with red or brown, 3.5-7 mm. long; legumes scimiter-shaped, longest 11-19 mm. 
Incl. var. angustifolia Engelm., Dolicholus texensi.s (T. & G.) Vail. Frequent in calcareous 
and other soils, Trans-Pecos, Edwards Plateau, Rio Grande Plains and s. part of n.-cen. 
Tex., n. and e. to Mitchell, Palo Pinto, Dallas, McLennan, Brazos, Austin and Calhoun 
cos., Apr.-Oct.; Tex. to Ariz. and n. Mex.; Parag., Arg. 

3. Rhynchosia diffonnis (Ell.) DC. Stems trailing or twining, papilionaceous hairs
descending ( 0.2-1.5 mm. long); leaves mostly trifoliolate; longest rachis 18-56 mm.; 
longest leaflets 24-52 mm., ovate, pubescent, resin-dotted; flowers in short congested 
axillary racemes or glomerules to 35 mm. long; calyx lobes lanceolate to linear, 6-13 mm. 
long; corolla yellow, 5.5-11 mm. long; legumes 14-21 mm. long, 6-8 mm. broad, pubescent. 
R. tomentosa var. volubili.s ( Michx:.) T. & G., R. volubilis ( Michx.) Wood, R. tomentosa
sensu Small. Very rare in e. Tex., known only from Smith and Montgomery cos., summer;
Va. to Tex. and s. to n. Fla.

4, Rhynchosia latifolia (Nutt.) T. & G. Stems trailing or twining, papilionaceous hairs 
descending to spreading ( 0.5-1.1 mm. long); leaves trifoliolate; longest rachis 16-83 mm.; 
longest leaflets 30-77 mm., rotundly ovate to rotundly rhombic, resin-dotted; stipule 2.5-
7.5 mm. long; flowers in elongate racemes 3-30 cm. long; calyx 8-15 mm. long; corolla 
yellow, 8.5-13 mm. long. R. reticulata var. latifolia (Nutt.} 0. Ktze., R. Torreyi Vail, 
Dolicholus latifolius (Nutt.) Vail, D. Torreyi (Vail) Vail. Abundant in woodlands 
in sandy soil, e., s.e. and n.-cen. Tex., May-Aug.; Mo., s.w. to La. and Tex. 

5. Rhynchosia americana (Mill.) C. Metz, Stems prostrate, trailing or twining, papilion
aceous hairs spreading to descending ( 0.2-1 mm. long); leaves unif oliolate; longest 
petioles 14-47 mm.; longest blades 18-48 mm., renifonn, resin-dotted; stipules 2.5-6.5 
mm. long; longest raceme 2-20 mm., few-flowered; calyx 7-13 mm. long; corolla yellow,
6-10 mm. long; legumes 12-18 mm. long, 5-7 mm. broad. R. meni.spennoidea DC.,
Dolicholus americanus (Mill.) Vail. Frequent in sandy prairies and open woodlands on
sandy or gravelly soil, Rio Grande Plains and n. to Comal, Bastrop, Fayette, Colorado
and Harris cos., Mar.-Oct.; Tex., Tam. and Ver.

6. Rbynchosia tomentosa ( L.) H. & A. var. tomentosa. Stems erect, never twining,
15-85 cm. tall, papilionaceous hairs ascending to descending ( 0.1-1.4 mm. long); leaves
mostly trifoliolate; longest rachis 17-78 mm.; longest leaflets 28-61 mm., oval to elliptic,
resin-dotted, often densely and softly pubescent; flowers several; axillary racemes com
pact and less than 3 cm. long; calyx 4-9 mm. long, the lobes lanceolate; corolla yellow,
4.5-8.5 mm. long; legume 13-19 mm. long, 5-7 mm. broad. R. erecta (Walt.) DC.,
Dolicholus Drummondii Vail, D. erectus (Walt.) Vail. Very rare in woodlands, e. Tex.,
summer; n. to D.C., Va., Ky. and Tenn.

7. Rhynchosia reniformis DC. var. renifonnis. DOLLAR-LEAF. Stems erect, never twin
ing, 4-22 cm. tall, papilionaceous hairs ascending to descending ( 0.2-1 mm. long}; leaves 
unifoliolate; longest petioles 18-65 mm.; longest leaflets 25-54 mm., renifonn or orbicular, 
often slightly cordate at base, resin-dotted; stipules 3-11 mm. long; racemes very re
duced, often nearly sessile, 4-30 mm. long; calyx 4.5-10 mm. long, upper lobes ovate, 
lower lobes lanceolate; corolla yellow, 6-9.5 mm. long; legumes elliptic with lateral 
beak�, 11-19 mm. long, 4.5-7 mm. broad. R. simplicifolia (Walt.) Wood, Dolicholus 
simplicifolius (Walt.) Vail. Infrequent in pine woods, e. Tex., June-Sept.; Coastal States, 
N.C. to Tex. The author of the name is sometimes given incorrectly as "(Pursh) DC."

76. STROPHOSTYLES ELL. Fuzzy BEAJ.� 

Annual or perennial vinelike herbs; stems 1 or usually several, the early shoots erect 
but distally becoming trailing and often twining, ( 2-) 3-20 dm. long; stipules persistent; 
leaves alternate, petiolate, once-pinnately-trifoliolate; stipels present; racemes axillary, 
ascending, long-pedunculate ( peduncles 5-30 cm. long), the raceme rachis very short 
so the flowers are few and racemes subcapitate; calyx with a short tube, more or less 
bilabiate, the upper 2 lobes almost completely coalescent; corolla papilionaceous, pink 
to purplish or cream-colored, 5-15 mm. long; keel very narrow and strongly curved 
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or sickle-shaped, the tip pointing back into the flower (but keel remaining in one plane, 
not contorted except slightly in S. leiosperma or spiral; cf. Phaseolus); stamens 10, 
diadelphous, 9 of the filaments coalescent, the tenth (uppermost) free; fruit a sessile 
linear slightly flattened short-beaked several-seeded promptly dehiscent legume; seeds 
usually pubescent (not in S. leiosperma). 

A genus of 4 species of North America, very weakly distinguished from Phaseolus on 
the technical basis that the keel remains in a single vertical plane. Some authors, probably 
correctly, regard it as no more than a section of Phaseolus. 

1. Flowers 5-8 mm. long; stalk of inflorescence (peduncle) slender, rarely exceeding 10
cm. in length; seeds 2-3 ( -4) mm. long ... ........ 3. S. leiosperma. 

1. Flowers 9-15 mm. long; stalk of inflorescence stout, mostly 15 cm. or more in length;
seeds 3-10 mm. long (2) 

2( 1 ). Bracts at base of individual flowers blunt, half as long as the calyx tube or less; 
leaflets without conspicuous lobes at base, 3 to 8 times as long as wide .... .... . 
. . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . . . . . • . . . . . . 2. S. umbellata. 

2. Bracts at base of individual flowers acute, as long as the calyx tube or longer; leaflets
lobed at base or ( if not lobed) the leaflets 1 to 3 times as long as wide ... .. .•.. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . I. S. helvola. 

1. Strophostyles helvola ( L.) Ell. AMBEIUQUE BEAN. Annual (apparently); leaflets
ovate or rhombic-ovate to ovate-oblong, or commonly 3-lobed and pandurate, with a 
mucronate broadly rounded to acute apex and broadly rounded to broadly cuneate base; 
peduncle stout, ( 9-) 15-30 cm. long; bracts at base of individual flower acutish, as long 
as calyx tube or longer; flowers 9-15 mm. long, mostly purplish; seeds 6-10 mm. long. 
Phaseolus helvolus L. Frequent in grasslands and open woodlands, usually on sandy soil, 
e., s.e. and n.-cen. Tex. rarely w. and s. to Eastland, Mason and Karnes cos., reported 
from Hemphill Co. in the Panhandle, June-Sept.; s. Can., e. U.S.

2. Strophostyles umbellata ( Willd.) Britt. Perennial; leaflets narrowly ( rarely broadly)
ovate to lanceolate or narrowly oblong to rarely elliptic, 3 to 8 times as long as broad, 
never lobed, broadly rounded to acute at apex, broadly rounded ( to cuneate) at base; 
peduncle stout, ( 9-) 12-30 cm. long; bracts at base of individual flowers blunt, half as 
long as the calyx tube or shorter; flowers 9-15 mm. long, mostly pale-purplish; seeds 3-6 
mm. long. Phaseolus umbellatus ( Willd.) Nutt. Frequent in e. and s.e. Tex., in sandy
soils of pine woodlands, June-Sept.; e. U.S.

3. Strophostyles leiosperma (T.&G.) Piper. SLICK-SEED DEAN. Annual (apparently);
leaflets nearly linear to lanceolate or lance-oblong to -elliptic, at apex acute to rounded, 
at base rounded; peduncle 3-10 ( -11) cm. long, about 0.5 mm. thick; bracts at base of 
individual flower longer than calyx tube; flowers 5-8 mm. long, mostly lavender or pink; 
pods 15-35 mm. long; seeds 3-4 mm. long. Phaseolus leiospermus T. & G. Local in various 
soils, usually sandy loam, Plains Country, n.-cen., e. end s.e. Tex., the Llano region and 
n. part of Rio Grande Plains, May-Sept.; Miss. to Tex., n. to Ind., Minn., Neb. and Colo.

The slight contortion of the keel in this species indicates transition to Phaseolus.

68. PHASEOLUS L. BEAN. FRIJOLE 

Annual or perennial often vinelike herbs; stems 1 or usually several, the early shoots 
erect but later distal stems usually twining, ( 2-) 3-30 dm. long; stipules persistent; leaves 
alternate, petiolate, once-pinnately-trifoliolate; stipels present; racemes axil1ary, ascend
ing, long-pedunculate (peduncles 5-30 cm. long), the raceme rachis very short to 
elongate; calyx with a campanulate to narrowly campanulate tube and 5 lobes which are 
either longer than or shorter than tl1e tube, equal or unequal, the 2 upper lobes usually 
coalescent farther than the others; corolla papilionaceous, white to purplish or lavender 
to brick-reddish; wings at anthesis in some species very elongate; keel usually narrow 
and always contorted or in one species usually giving one or slightly more spiral turns; 
stamens 10, diadelphous, 9 of the filaments coalescent, the uppermost free; fruit a usually 
linear slightly laterally compressed usually thin-walled legume with several seeds. 

A genus of about 200 species in the warmer parts of the world, very important eco-
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nomically, including P. vulgaris L., frijole or kidney bean; P. limensis Macf., lima bean; 
P. aconitifolius Jacq., moth or mat bean.

A1so to be sought here is the very rare O%tjrhynchus volubilis Brandeg. ( incl. 0. allenus
Piper), which, in 1921, was known to occur near Austin, Travis Co. This is a twining 

vine with greenish-yellow to purplish flowers ( the keel not contorted); the seeds are 
10-15 mm. long and 10-14 mm. in diameter, with conspicuous linear hilum extending
over half the circumference of the seed. The species was probably introduced in Austin;
it occurs naturally in Nuevo Leon, Tamaulipas, San Luis Potosi and the West Indies.

1. Plant annual; inHorescence 2- to 4-flowered •......... 7. P. acutifolius. 
1. Plants perennial; inflorescence 5- to many-flowered ( 2)

2 ( 1). Leaflets linear to triangular-elongate, 5 to 20 times as long as wide .......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .......•. 4. P. angustissimus. 

2. Leaflets of a broader type, less than 5 times as long as wide ( 3 )

3 ( 2). Pods narrow, less than 5 mm. wide; stems and leaves conspicuously pubescent ( 4)
3. Pods broad, 5 mm. wide or more; stems and leaves glabrous to minutely pubescent (5) 

4(3). Legumes short, curved, 2-3 cm. long; calyx ( including lobes) 3-5 mm. long;
flowers brick-red ........................•.•... 1. P. heterophyllus. 

4. Legumes linear, nearly straight, 4-8 cm. long; calyx 5-8 mm. long; flowers dark-purple
... .... ...................................... 2. P. atropurpureus. 

5 ( 3). Leaflets triangular with conspicuous Jobes at the base; legume 35 mm. long or 
shorter •....... ....•......••......•.......... 5. P. W rightii. 

5. Leaflets triangular-ovate to oval, without conspicuous lobes at the base; legume 35-
80 mm. long (6) 

6( 5). Stipules subulate, 3 mm. long or less; leaflets mostly acute at tip; calyx glabrous 
or essentially so; plants or central and east Texas ... 3. P. polystachios. 

6. Stipules ovate, 4-8 mm. long; leaflets mostly obtuse or retuse, shortly apiculate at tip;
calyx conspicuously short-pubescent; plants of igneous soils of Trans- Pecos Texas 
. . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .... .... 6. P. A-1 et calf ei. 

1. Phaseolus heterophyllus Willd. Perennial; leaflets usually rhombic-ovate to 
rhombic-obovate, sometimes with a brief lobe near the middle on 1 or both sides, 15-40 
mm. long, once or twice as long as broad; peduncles 10-25 cm. long; raceme rac:his 2-8
cm. long; flowers remote on the raceme, not crowded, only 5-8 mm. long; calyx 3-5 mm.
long, equally 5-lobed, the lobes as long as the tube; corolla at least partially brick-red;
wings at anthesis elongated; pods short, curved, 2-3 cm. long, less than 5 mm. broad.
P. rotundifolius Gray. Local in Jeff Davis Co., foothills of Davis Mts., at elev. of 4,000-
6,000 ft., Aug.; Guat. n.w. to N.M. and Ariz.

2. Phaseolus atropurpureus DC. PURPLE BEAN. Perennial, often conspicuously pubes
cent; leaflets usually ovate to rhombic-ovate or sometimes narrowly rhombic-ovate or 
nearly lance-ovate, often with a brief lobe on one or both sides in the lower half, 2-5 cm. 
long, 1.2 to 3 ( rarely more) times as long as broad, often canescent with grayish
pubescence at least beneath; peduncles ( 8-) 15-30 cm. long; raceme axis ( 3-) 4-8 cm. 
long; flowers usually crowded at anthesis but not in fruit, 15-20 mm. long, the intemodes 
elongating after anthesis; calyx 5-8 mm. long, rather equally 5-lobed, the lobes much 
shorter than the tube; corolla at least distally a beautiful very dark red-purple or maroon, 
drying atropurpureous; wings at anthesis much-elongated; pods linear, nearly straight, 
4-8 cm. long, less than 5 mm. broad. Rare and local in deep sands near the coast, Cameron,
Kleberg and Kenedy cos. in extreme s. Tex., also exceeding)y rare in Sierra Vieja and
Chinati Mts. in Presidio Co., spring- Sept.; Salv., Guat., Mex. and Tex.

3. Phaseolus polystachios ( L.) B.S.P. Perennial; leaflets ovate, usually acuminate or
acute, entire, ( 3-) 4-10 ( -13) cm. long, 1.2 to 1.6 times as long as broad, nearly glabrous 
above, usually pubescent beneath; peduncles 1-4 cm. long; raceme rachis 3-15 cm. Jong; 
flowers not crowded, only about 1 cm. long at anthesis; calyx nearly glabrous, 2.5-4 mm. 
long, rather equally 5-Jobed, the Jobes mudh shorter than the tube; corolla mostly lavender 
or pale-purple to nearly cream-colored; wings at anthesis much-elongated; pods 35-60 
( -80) mm. long, 7-9 mm. broad. Very rare in Tex., known from Harrison Co. in n.e. Tex.
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and also encountered in a canyon of the Edwards Plateau, where perhaps introd., 
summer; e. U.S. 

Our Frio Canyon collection shows lobed leaflets and other characteristics which cast 
doubt on its referral here; it may be P. Wrightii. 

4. Phaseolus angustissimus Gray. Perennial; leaflets linear to narrowly lanceolate or
sometimes with a lanceolate main Jobe and basally on each side with an angled comer or 
narrow short lobe, {2-) 3-10 cm. long, { 1-) 2-10 mm. broad, 5 to 25 times as long as 
broad, mostly glabrous; peduncles usually 2-3 cm. long; raceme axis ( 1-) 2-15 cm. long 
( the intemodes much-elongating after anthesis); flowers not crowded, 8-11 mm. long at 
anthesis; calyx nearly glabrous, about 3 mm. long, subequally 5-Jobed, the lobes only 
slightly shorter than the tube; corolla pale-purple; wings at anthesis much-elongated; 
pods 2-3 cm. long, somewhat falcate, about 6-7 mm. broad at the widest point (in distal 
half), with a subulate beak 2-4 mm. long; seeds rugose. Dry canyons, Brewster and 
Presidio cos., s. Trans-Pecos, summer; Tex., N.M., Ariz. and Chih. 

5. Phaseolus Wrightii Gray. Perennial; leaflets ovate in general outline but usually
with an oblong main portion and in the lower half on 1 or both sides an oblong Jobe 
shorter than the main portion, at apex rounded to acute, 2-7 cm. long, 1 or 2 times 
longer than broad, mostly glabrous; peduncles 2-10 cm. long; raceme axis 2-10 cm. long, 
apparently both pedunc1es and axes elongating after anthesis; calyx nearly glabrous, 2-3 
mm. long, the lobes much shorter than the tube; corolla pale-purple; pods 25-35 mm.
long, somewhat falcate, about 6 mm. broad, with a minute beak 1-2 mm. long; seeds
rugose. Trans-Pecos mts. at 3,000-7,300 ft. elev., Aug.-Nov.; Tex., N.M., Ariz., Son.,
Chih. and Coah.

6. Phaseolus Metcalfei Woot. & Standl. Perennial from deep woody roots, often a
rampant vine; leaflets broadly ovate to obovate or almost orbicular, about as long as 
broad, rarely lobed, at base rounded or narrowed, at apex very short-apiculate, 3-5 ( -8) 
cm. long; stipules ovate, 4-8 mm. long; peduncles 1-2 drn. long; raceme axis 4-15 cm.
long; flowers not crowded, 12-15 mm. long at anthesis; calyx short-pubescent, about 5
mm. long, subequally 5-lobed, the lobes much shorter than the tube; corolla pale-purplish;
pods 35-80 mm. long, more than 5 mm. broad. Mts., among boulders, 4,000-7,300 ft.
elev. in the Trans-Pecos, July-Sept.; Tex., N.M., Ariz., Son., Chib., S.L.P., Aguasc., Hgo.,
Zac., Pue. and Oax.

1. Phaseolus acutifolius Gray. TEPARY DEAN. Annual from slender taproots; leaflets
linear to lanceolate ( to narrowly rhombic-ovate), sharply acute, ( 2.5 to) 3 to 8 times 
as long as broad, rarely or perhaps never lobed; peduncles 5-40 mm. long; raceme axis 
( 0-) 5-30 mm. long; flowers ( 1 or) 2 to 4 per inflorescence, 8-10 mm. long at anthesis; 
calyx pubescent, about 4 mm. long, subequally 5-lobed, the lobes much shorter than the 
tube; corolla creamy-blue to lavender; pods curvilinear, 4-7 cm. long. Rare in canyons, 
Trans-Pecos mts., 4,000-6,000 ft. elev., July-Sept.; Tex., N.M. and Ariz., s. to Jal. 

A broad-leaved form is cultivated in southern United States and Mexico. 

69. VIGNA SA VI

Annual or perennial herbs, with vinelike or trailing annual stems to 3 m. long, twining 
at the ends; stipules present; petioles well-developed; leaves once-pinnately-trifoliolate; 
stipels present; racemes a"l'.illary, usually long-peduncled and few-flowered; calyx cam
panulate, somewhat bilabiate, the upper 2 lobes ( upper lip) somewhat coalescent; 
corolla papilionaceous, yellow or purple; wings with obovate blades that are auriculate 
near the base on the upper side; stamens 10, diadelphous, 9 of the filaments coalescent, 
the uppermost free; fruit a linear little if at all laterally compressed several-seeded thin
walled promptly dehiscent legume. 

A genus of about 60 species in the tropical and subtropical parts of the world; 1 of our 
species is of great economic value. 
1. Stipules small, inconspicuous, 2-5 mm. long; pods 3-7 cm. long; native species ..... 

• . . . • . . . . . . . . . . . . ..........•.•..••.•••..•..•. 1. V. luteola. 
1. Stipules conspicuous, 7-15 mm. long; pods 10 cm. long or more; cultivated species ..

, .............. . . ....... ..... . ......... .. .... 2. V. unguiculata. 
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I. Vigna luteola (Jacq.) Benth. Perennial; leaflets ovate to lanceolate or linear
lanceolate, obtuse to broadly cuneate at base, acute, 2-8 cm. long; peduncles usually 
several times longer than the foliage; flowers closely clustered at an thesis ( internodes 
elongating, separating the fruits), 15-18 mm. long; calyx with tube 2-2.5 mm. long, the 
lobes 1.5-2.5 mm. long; corolla yellow; pods 3-7 cm. long. V. repens ( L.) 0. Ktze., not of 
Baker. Local in wet places, coastal tier of counties and inland to Hidalgo Co., Mar.-Nov.; 
trap. Am. n. to Gulf States, rarely to N.C. 

2. Vigna unguiculata ( L.) Walp. CowPEA, BLACK-EYED PEA, CREAM-PEA, Annual;
leaflets 4-15 cm. long, ovate to ovate-hastate; corolla purple; pods 1 dm. or more long. 
Rarely volunteering at the edges of fields in the e. half of the state, where it is cult., 
summer; nat. of Old World (Asia?), now very widely introd. and cult. 

When the peas are gathered very young they are called cream-peas; later they are 
black -eyed peas bec2use of the increased pigmentation near the micropyle. 

FAM. 92. KRAMERIACEAE DuM.
106 

RATANY FAMILY 

Low shrubs or perennial herbs from woody stocks, in the shrubby ones the stems often 
intricately branched and somewhat thomlike; herbage often densely grayish-pubescent; 
leaves alternate, usually linear or nearly so, simple, entire, acute; petioles short or absent; 
stipules absent; Bowers perfect, bilaterally symmetrical, solitary in the axils of the distal 
leaves ( sometimes clustered due to shortness of distal intemodes); pedicels usually with 
Z opposite foliaceous bracts; sepals 4 or 5, unequal; petals 5, very unequal, the upper 3 
long-clawed, distinct or partly united and usually purplish or reddish in color, the 2 
others much smaller, broad, thick, sessile, greenish (usually) and glandlike; stamens 4, 
free or adnate to the claw of the upper petal; each of the 2 thecae dehiscent by a pore; 
ovary I-celled; ovules 2, collateral, pendulous, anatropous; fruit a nearly globose I-seeded 
indehiscent pod, armed with straight sharp prickles; cotyledons thick; endosperm appar
ently absent. 

An American family of a single genus of about 25 species from Chile to southern 
United States. It has been treated as a part of the Leguminosae but is more than ade
quately distinct and deserving of familial rank. 

1. KRAMERIA L. RATANY 

Characters of the family. 
1. Stems decumbent, completely herbaceous above ground; widespread in Texas ..... . 

• . . • • • • . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 1. K. lanceolata. 
1. Plants shrubby; in the Trans-Pecos and the southern half of Texas ( 2)

2 ( 1 ) . Pedicels densely glandular, very rarely not glandular but ( if so) then the
prickles of the fruit with scattered barbs near the apex as opposed to barbless 
prickles or whorled barbs at the apex of the prickles in the species below ..•... 
• . . . . . . . . . • . . . • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . • 2, K. glandulosa. 

2. Pedicels without glands ( 3)
3 ( 2). Leaves 2-6 mm. long; prickles of the fruit 2 mm. long or less at maturity, without

barbs; petals 6-8 mm. long ......•...•.......... 3. K. ramosissima. 
3. Leaves 5-25 mm. Jong, at least some of them 10 mm. long; prickles of the fruit 2 -6

mm. long at maturity, with a whorl of barbs at apex; petals 8-12 mm. long ..... . 
. . . . • . . . . . • . • . • . . . . . . . . . • . . . . . . . . • . . . . . . . . . • . 4. K. Grayi. 

I. Krameria lanceolata Torr. CRAMERIA. Perennial herb from woody stocks; stems 1-18
drn. long, prostrate on ground or trailing over 'herbaceous vegetation, slender, silky
pubescent; leaves linear or nearly so or the larger ones oblong, 8 -20 mm. long; fruit 
globose, the body woolly, 6-7 mm. thick, the subulate barbless spines 2-4 mm. long. The 
name K. secundi-/lora has been used incorrectly for this species in a number of books. 

:ao1 Many of the characters are from B. L. Turner, "The Legumes of Texas." 1959. 
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Widespread over the state (missing only from the wettest, densest pine forests of e. Tex.), 
spring-fall; Kan. to Ariz. and s. to Chili., Coah. and Tex. 

2. Krameria glandulosa Rose & Painter. RANGE RATANY. Intricately branched shrub
3-7 dm. tall, the herbage grayish-pubescent; leaves linear, 4-12 mm. long; pedicels densely
glandular-pubescent or rarely the glands nearly absent; fruit globular, the body 6-7 mm.
thick, the prickles of the fruit with scattered barbs near the apex. Frequent in desertic
scrub in the Trans-Pecos, e. to Loving and Brewster cos., summer; Calif. and Son. e. to
Tex.

3. Krameria ramosissima (Gray) Wats. CALDERONA. Intricately branched shrub 3-10
dm. tall, the herbage grayish-pubescent; leaves linear to linear-lanceolate, 2-6 mm. long, 
often fascicled in the axils; pedicels not glandular-pubescent; petals 6-8 mm. long; prickles 
of the fruit 2 mm. long or less at maturity, barbless. Locally abundant in dry scrubby 
vegetation in the Trans-Pecos and Rio Grande Valley, from Brewster Co. to Hidalgo Co., 
spring-fall; s. to Coah., N.L., and Tam. 

4. Krameria Grayi Rose & Painter. WHITE RATANY. Intricately branched shrub 3-6
dm. tall, the herbage grayish-pubescent; leaves linear, 5-25 mm. long, at least some of 
them on each plant 10 mm. long or more; pedicels not glandular-pubescent; petals 8-12 
mm. long; prickles of the fruit 2-6 mm. long at maturity, each with a whorl of barbs at
apex. Frequent in desertic scrub in the Trans-Pecos, e. to Ward and Val Verde cos.,
summer; Baja Calif. and Calif., e. and s.e. to Tex. and Coah.

FAM. 93. GERANIACEAE Juss. GERANIUM FAMILY 

Winter annual, biennial or perennial herbs; leaves alternate or basal, lobed or divided, 
stipulate; inflorescence cymose or a solitary flower; flowers perfect, regular or nearly so, 5-
merous, hypogynous; sepals imbricated in the ·bud, persistent; glands of the disk 5, 
alternate with the petals; stamens ( counting the sterile filaments) as many as or com
monly twice as many as the sepals, when as many then opposite the sepals; ovary at base 
with 5 equal lateral lobes; carpels 2-ovuled, I-seeded, when mature separating elastically 
with their long styles from the elongated axis, 

A family of about 5 genera and some 750 species of temperate and subtropical regions. 
1. Fertile stamens usually 10; ripe carpels plump, widely dehiscent on the inner suture

to allow the seed to fall free; each separated stylar portion merely recurved up
ward, at most softly pubescent on the inner surface; seeds noticeably reticulate .. 
. . . . . . . . • . • . . • . . . . . . . . • . . . . . • . . . • . . . • • . . . . • . • 1. Geranium, p. 890. 

I. Fertile stamens 5; ripe carpels fusiform, sharp-pointed at base, though dehiscent
remaining tightly inrolled to enclose the seed; each separated stylar portion 
twhting spirally below the middle, bristly long-bearded on the inner surface; 
seeds smooth ..... ... . .... ... .. ............... 2. Erodium, p. 892. 

1. GERANIUM L.101 CRANE5BILL 

Annual or perennial herbs with much-branched stems and pinnate or palmately lobed 
petiolate leaves; flowers usually in pairs on a slender peduncle and slender pedicels that 
are subtended by narrow bracts; stamens 10 or rarely 5, all with perfect anthers, the 5 
longer ones with glands at their base and alternate with the petals; stylar portions usually 
remaining attached by their apex to the summit of the torus. 

Consisting of about 400 species mainly in temperate regions; many are used as 
ornamentals. 

1. Plants perennial, with a stout simple or branched rootstock; petals always exceeding
the sepals; stylar branches 2 mm. long or more; in mountains of west Texas ( 2) 

1. Plants annual or biennial, without a thick rootstock, the taproot slender; petals not or
scarcely surpassing the sepals; stylar branches rarely more than 1 mm. long; 
mostly east of the Pecos River ( 4) 

-----

1111 Adapted partly from G. N. Jones and F. F. Jones in Rhodora 45:5-53. 1943. 
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2(1). Petals 10-20 mm. long or ( if slightly shorter) not white; stylar branches 5-8 mm. 
long •.•...•...............................•. 1. G. caespitosum. 

2. Petals 1-10 mm. long, white or pinkish; stylar branches 5 mm. long or less (3)
3(2). Stems, petioles and pedicels copiously glandular-villosulous; style column 20 mm.

long or more, glandular-pubescent; stylar branches 4- 5 mm. long .............• 
. . . . . . . . • • • . . . . • . • . . . . . . • . . . . . . . . . . . . . . • . . . . . 2. G. lentum 

3. Stems and petioles sparsely pilose, not glandular; style column to 18 mm. long,
puberulent; stylar branches 2-3 mm. long ......... 3. G. Wislizenii.

4( 1). Sepals orbicular-ovate, about 4 mm. long; style column with short ascending or 
subappressed hairs, not glandular; pubescence on stems, peduncle and pedicels 
directed downward ............................ 6. G. texanum. 

4. Sepals ovate-lanceolate to elliptic-lanceolate, 6-8 mm. long; style column with long
spreading hairs, often glandular; pubescence spreading, usually a noticeable 
mixture of long and short hairs ( 5) 

5( 4). Stylar branches purplish, about 0.5 mm. long, terminating a very slenderly con
stricted neck; style column conspicuously and densely glandular-hirsute .....••. 
. . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 4. G. dissectum. 

5. Stylar branches yellowish, 1 mm. long or more, terminating a short tapering neck;
style column hirtellous, sometimes with scattered glandular hairs ............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. G. carolinianum. 

1. Geranium caespitosum James. Perennial; stems tufted from a woody branched
rootstock, procumbent to ascending or erect, to 7 drn. or more long, strigillose to pilosu
lous; leaf blades to 5 cm. wide, finely appressed-pubescent, orbicular to pentagonal in 
outline, divided into 5 rhombic lobes that are again 3-parted; sepals ovate-elliptic, 
mucronate, 3-veined, to 12 mm. long; petals obovate, usually deep rose-purple, to 18 mm. 
long; style column to 3 cm. long; stylar branches 5-8 mm. long; carpel bodies 4-5 mm. 
long, sparsely short-strigose; seeds reticulate, 3-4 mm. long. G. atropurpureum Heller. In 
canyons and open woods in w. Tex., May-July; from w. Tex. to Col., Ut., Ariz. and Mex. 

2. Geranium lentum Woot. & Standl. Perennial; stems ascending or spreading from a
stout rootstock, to 5 din. long, glandular-pilose; leaf blades to 5 cm. wide, densely hispidu
lous-strigose or glandular-villosulous, orbicular in outline, divided into 5 rhombic to 
obovate obtuse lobes; sepals ovate-elliptic, mucronate, 7-8 mm. long; petals white, entire 
or emarginate, 8-10 mm. long; style column to 2 5  mm. long, glandular-pubescent; stylar 
branches 4- 5 mm. long; carpel bodies about 4 mm. long, puberulent and sparsely hispid; 
seeds finely reticulate, 2.5-3 mm. long. Mts. of w. Tex., July-Aug.; from Tex. to Ariz. 
and Mex. 

3. Geranium Wislizenii Wats. Perennial; stems tufted and erect from a simple root
stock, to 4 elm. long, retrorsely villosulous, not glandular; leaf blades to 8 cm. wide, 
sparsely strigose, pentagonal in outline, divided into 5 rhombic lobes that are again 
several times incised into obtuse or rounded segments; sepals ovate-elliptic to elliptic
lanceolate, mucronate, to 1 mm. long; petals entire, white, to 1 cm. long; style column 
to 18 mm. long, puberulent and more or less glandular; stylar branches 2-3 mm. long; 
carpel bodies 2-2.5 mm. long. Mts. of w. Tex., May-July; from Tex., Ariz. and n. Mex. 

4. Geranium dissectum L. Annual or biennial, usually much-branched and straggly;
stems to 6 elm. long, ascending, spreading-hirsute; leaves angulate-rotund in outline, to 
1 cm. wide, deeply 5-parted, with the lobes of segments of upper leaves linear and acute; 
sepals elliptic-lanceolate, aristate, 6-8 mm. long; petals pinkish or reddish-pink, obovate, 
emarginate, about 5 mm. long; style column about 12 mm. long, conspicuously glandular
hirsute; stylar branches purplish and a little more than 0.5 mm. long, tenninating a 
slender neck that is 2-3 mm. long; carpel bodies about 2.5 mm. long, short-hispid with 
divergent sharp hairs; seeds subglobose, about 2 mm. in diameter, strongly reticulate or 
pitted with small thick-walled squares or rounded areolae. Fields, roadsides and waste 
places in n.e. Tex., Apr.-May; local from Mass., w. to Mich. and s. to N.C.; also Tex. and 
Pac. slope; adv. from Eur. 

5. Geranium carolinianum L. Annual or biennial, densely retrorse-hirsute, usually
much-branched, with the branches to 8 elm. long and ascending; leaves to about 7 cm. 
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wide, suborbicular to renifonn in outline, with obtuse linear-oblong to obovate ultimate 
segments; sepals ovate-lanceolate, aristate, about 7 mm. long, short-pilose, with villous
ciliate nerves; petals about as long as sepals, pale-pink or whitish, oblanceolate; style 
column about 13 mm. long, hirtellous and sometimes glandular; stylar branches 1 mm. 
long or more; carpel bodies hirsute, about 3 mm. long; seeds oblong, about 2 mm. long, 
with irregular rows of elongate finely reticulate areolae. G. Langloisii Greene. Dry rocky 
woods and fields, about boulders, on gravelly or clay flats, and wastelands generally, in 
most of Tex. but especially in the cen. part., Mar.-May; from N.E., s. to Fla. and Tex.,
w. to Mich., Ill., Mo., Kan., Wyo., Ida. and s. B.C.

6. Geranium texanum ( Trel.) Heller. Annual with spreading or ascending branches
to 4 dm. long, pubescent with short appressed white hairs that point downward; leaf 
blades orbicular in outline, with rounded sinuses, to 4 cm. in diameter, 3-parted with 
these divisions again 3-lobed; sepals suborbicular to orbicular-ovate, shortly aristate, 
about 4 mm. long, essentially glabrous except on the 3 nerves; petals white and purple
tinged, oblong to oblong-obovate, entire, slightly exceeding the sepals; style column 1-1.2 
cm. long, with short ascending or subappressed hairs; stylar branehes about 0.5 mm. long;
carpel bodies about 3 mm. long, with long scattered hairs; seeds subglobose, 2 mm. in
diameter, finely and closely pitted. G. carolinianum var. texanum Trel. In clayey or sandy
soils, mostly in cen. and s. Tex. where it is apparently endemic, Mar.-Apr.

2. ERODIUM L'HER. STORK'S-BILL 

Annual or biennial herbs forming rosettes and with spreading to ascending leafv 
branches; leaves petiolate, entire and palmately lobed to pinnatifid or pinnate-pinnatifid; 
peduncles axillary, bearing several flowers in an umbel; upper petals sometimes slightly 
smaller than the others; antheriferous stamens 5, opposite the sepals; ripe carpels fusiform, 
aristate below, hispid, at most tardily dehiscent, the persistent style column or "beak" 
( when freed) spirally twisting below, bearded on the inner surface; seed smooth. 

About 90 species widespread in both the Old World and New World, in temperate and 
subtropical regions. 
1. Leaf blades simple, basally cordate and shallowly or deeply palmately lobed; pubes

cence of short appressed hairs; petals 10 mm. or more long, noticeably exceeding 
the sepals, purplish-red •....................... 1. E. texanum.

1. Leaf blades pinnatifid or pinnate-pinnatifid, oblong to narrowly triangular in outline,
the divisions toothed or narrowly lobed ( 2) 

2( 1 ). Leaf blades pinnate-pinnatifid; leaves rarely more than 5 cm. long, the petiole 
usually less than one fourth the length of blade; style column 5 cm. long or less .. 
. . . . • . . . . . . . . . . • . . . • . . . . . • . . . . . . • . . . . . . .....• 2. E. cicutari um.

2. Leaf blades pinnatifid; leaves more than 5 cm. long, the petiole a third or more as
long as blade; style column 7 cm. long or more .... 3. E. Botrys.

1. Erodium texanum Gray. Plant prostrate or ascending, branched from base, the
branches to 5 dm. long; leaves ovate in outline, to 35 mm. long, the lobes rounded and 
crenate; sepals elliptic, apiculate, 6-12 mm. long; petals broadly obovate; style column 
to 75 mm. long; seed tan-color, ellipsoid-conic, 4-5 mm. long. Rocky or sandy soils on 
limestone, in prairies and open areas in cen., s. and w. Tex., Feb.-Apr.; from Tex. to 
s. Ut. and s.e. Calif.

2. Erodium cicutarium ( L.) L'Her. Ax.rn..ERILLo. Plant prostrate or ascending, much
branched from base, the nonstrigose branches to 5 dm. long and arising from a rosette 
of over-wintering leaves; mature leaves pinnate-pinnatifid; sepals elliptic, 2-6 mm. long, 
the short awns bristle-tipped; petals elliptic-obovate; style column to 5 cm. long; seed 
dull-brown, ellipsoid, 2-3 mm. long. In rocky or sandy soil in various types of habitat, 
roadsides, fields, lawns, waste places, ravines in w. and cen. Tex., Feb.-June; Que., w. to 
Mich. and Ill., s. to Va., Tenn., Ark. and Tex.; also Mex.; nat. of Eur. 

3. Erodium Botrys ( Cav.) Bertpl. Plant robust, superficially resembling E. cicutarium;
mainstem and branches strigose; mature leaves more than 10 cm. long, with a long petiole, 
the blade pinnatifid with the broad segments decurrent to produce a winged rachis; 
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sepals oblong, 6-7 mm. long at anthesis, with a conspicuous mucro; fruit with 2 furrows 
below the pits; style column 7-11 cm. long. In disturbed soils, rare in s.-cen. Tex. ( Bexar 
Co.), Mar.-May; nat. of Medit. region. 

A recent introduction that will undoubtedly soon become an established element in 
our flora. 

FAM. 94. OXALIDACEAE R. BR. w OOD-SORREL F AMIL y 

Annual or perennial herbs, shrubs or rarely trees ( in tropics ) ,  typically with sour sap 
( oxalic acid ), with strong roots tocks to scaly bulbs; acaulescent or with leafy stems; 
leaves usually palmately compound; flowers perfect, regular, 5-merous, borne at the apex 
of a scape or on axillary peduncles, either solitary or in cymose or umbelliform clusters; 
sepals usually imbricate and often unequal; petals without basal glands; stamens 10 in 
ours, all perfect; £laments united at base into a short tube; anthers dorsally attached; 
ovary 5-ceJled, mostly with numerous ovules; styles 5, distinct; fruits a loculicidal 
capsule or berry. 

About 900 species in several genera of worldwide distribution, mostly tropical. A few 
ornamental species, especia11y in the genus 0xalis, and edible fruits of the tropical 
Caram bola ( Averrhoa Carambola L.) are of economic importance. 

1. OXALIS L.108 WOOD-SORREL. LADY'S-SORREL 

Annuals or perennials; leaves basal or alternate, simple to pinnate or palmately com
pound; lea8ets usually 3, obovate to obcordate or obreniform, entire except for the 
notched or 2-lobed apex, downwardly folded together at night or with inclement 
weather; stipules small or absent; Bowers closing at night and with inclement weather, 
nodding before and after blooming, often dimorphous or even trimorphous in the relative 
length of the stamens and styles; sepals persistent; petals sometimes weakly united at 
base, withering after expansion; stamens 10; capsule oblate, prismatic, cylindric or 
subulate, membranaceous. 

About 800 cosmopolitan species but mainly in South America and South Africa. The 
commonly cultivated Brazilian O. rubra St .• Hil. occasionally spreads from abandoned 
homesteads and dumps in east Texas. It may be distinguished by its pubescent trifoliolate 
leaves and in8orescences of pink or rose-color to sometimes white flowers that arise on 
slender stalks from a woody crown with taproot and root tubers. 

1. Plant stemless; scape and leaves all basal; petals purple to pinkish-purple or lavender
pink (2 ) 

1. Plant leafy-stemmed; petals yellow, sometimes tinged or marked with red ( 5)

2( 1 ). Scapes and petioles more or less villous; lea8ets with a narrow deep apical sinus,
more or less pubescent and adorned with small scattered reddish-brown callosities; 
distribution in extreme southeastern Texas ......... 1. 0. corymbosa. 

2. Herbage entirely glabrous; lea8ets with a truncated apex or with a broad apical
sinus, without callosities ( 3) 

3 ( 2 ). Lea8ets typically crescentiform or lunate, with elongated spreading lobes; sepals 
with as many as 6 more or less con8uent apical tubercles; distribution mostly on the 
Edwards Plateau and in south Texas •............ 2. 0. Drummondii. 

3. Leaflets typically broadly obrenifonn to flabellate or broadly V-shaped, with short
rounded lobes; sepals with usually 2 short distinct or somewhat confluent apical 
tubercles ( 4) 

4( 3). Plants in eastern third of Texas; leaflets 25 mm. wide or less ........•.•....•. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. 0. violacea. 

4. Plants in the mountains of Trans-Pecos Texas; lea8ets usually about 30 mm. wide
or more .••................................... 4. 0. amplifolia. 

-----

lOS Ref.: George Eiten in Am. Midi. Nat. 69:257-309. 1963; Lloyd H. Shinners in Field 
& Lab. 24:39-40. 1956. 
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5 (I). Leaf blades simple ( 1-foliolate) ; stipules free, bristlelike; stigmas introrse ....• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 5. 0. dichondraefolia. 

5. Leaf blades 3-foliolate; stipules ( when present) appearing as mere dilations at the
base of the petiole; stigmas terminal ( 6) 

6( 5). Leaflets pinnate; flower stalk jointed; capsule drooping; stigmas 2-cleft ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. 0. Berlandierl. 

6. Leaflets palmate; flower stalk not jointed; capsule erect; stigmas capitate ( 7)
7 ( 6). Leaflets thick, bluish-green; sepals and petals mostly tinged with red or purple;

capsule usually longer than the pedicel; confined to Trans-Pecos Texas .........•. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. 0. albicans. 

7. Leaflets mostly thinnish, light- or dark-green; sepals and petals very rarely tinged or
marked with red; distribution east of Trans-Pecos Texas ( 8) 

8( 7). Corolla golden-yellow, very showy; petals 12-18 mm. long; confined to woodlands 
of east Texas . • . . . . . . . . . . • . . . . . . . . . . . . . • . • . . • • 8. 0. Priceae. 

8. Corolla usually pale-ye))ow; petals mostly 5-12 mm. long; widespread (9)
9(8). Septate hairs present on stems, petioles and pedicels; pedicels (in fruit) hori

zontal to erect; inflorescence often regularly cymose; stipules absent; in mature 
plants stems arising from a thin definitely underground rhizome, the stems appear
ing singly ( rarely 2 or 3 together) from the ground; main root not thicker than 
stems . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . • . 9. 0. strlcta. 

9. Septate hairs totally absent on all stems, petioles and pedicels; pedicels ( in fruit)
strongly deflexed to erect; inflorescence never regularly cymose; stipules present 
or absent; in mature plants stems few to many from crown of taproot, the 
horizontal stems ( if present) on top of ground or only slightly covered; main 
root usually thicker than stems ( 10) 

10( 9). Stems several from main root, creeping or decumbent; stem ends of current season 
horizontal or erect; nodes of horizontal stems with single leaves and peduncles, 
with fascicles of leaves or with erect stems; stem hairs none to abundant, upwards
appressed, ascending, patent or retrorse, or usually these variously intermixed; 
seeds brown ..................... ............. 10. 0. corniculata. 

10. Stems single, erect or decumbent, or several from main root and cespitose; stem ends
of current season erect; nodes of horizontal stems with fascicles of leaves or with 
erect stems; stem hairs sparse to abundant, appresscd upwards, rarely a few as-
cending; seeds brown, with strong white lines along the transverse ridges ...... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11. 0. Dillenii. 

1. Oxalis corymbosa DC. Plants 1-3 dm. tall; bulb scales 3-ribbed; leaves as tall as or
shorter than the scapes; petioles more or less villous; leaflets 3, the blades suborbicular to 
orbicular-obovate, with a narrow deep apical sinus, typically adorned with minute red
dish-brown callosities ( especially submarginally), 2.5- 5 cm. wide, deep-green and usually 
with scattered hairs above, paler-green and more or less pubescent beneath, the lobes 
rounded; scapes villous; cymes mostly compound , commonly many-flowered; pedicels 
1-3 cm. long, sparingly appressed-pubescent; sepals oblong-elliptic to linear, 4.5-6 mm.
long, glabrous or nearly so, each bearing 2 thick apical tubercles; petals violet or rose
purple, 12-15 mm. long; shorter filaments mostly glabrous; longer filaments pubescent,
unappendaged; styles pubescent. 0. Martia11a Zucc., Ionoxalis Martiana (Zucc.) Small.
Waste places, cult. ground and fields in s.e. Tex., Mar.-June; nat. of trop. Am., introd.
in U.S. from Fla. to Tex., n. to S.C.

0xalis rubra St.-Hil., a native of Brazil and quite similar in appearance to this species, is 
often cultivated. It is superficially distinguished from 0. con1mbosa by its thick, hard, 
rough root-crown and taproot. 

2. Oxalis Drummondii Gray. Plants 1-3 dm. tall, glabrous; bulb scales 3-ribbed; leaflets
3, deeply V-shaped, crescentic to lunate, sometimes broadly so, 1.5-6 cm. wide, glabrous, 
bright-green above, pale-green beneath, the lobes ovate to oblong or lanceolate; scapes 
nearly twice as long as leaves; cymes 4- to 8-flowered; pedicels 1-4 cm. long; sepals 
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oblong to linear-oblong or oblong-lanceolate, 5-7 mm. long. each bearing as many as 6 
more or less confluent apical tubercles; petals violet, 15-23 mm. long; shorter and larger 
filaments sometimes pubescent, unappendaged; styles mostly pubescent; capsules broadly 
oblong, 7-9 mm. long, somewhat pubescent. Oxalis vespertilionis T. & G., Ionoxalis 
Drummondil (Gray) Rose, I. vespertilionis ( T. & G.) Small. In sandy-gravelly soils in 
open oak woodlands, limestone soils and disturbed areas, mostly on the Edwards Plateau 
and in the Rio Grande Plains and Valley, rare eastw. to Gonzales and Coryell cos.; ap
parently endemic. 

3. Oxalis violacea L. VIOLET woon-soRREL. Plants 1-4 chn. tall, glabrous, rarely with
out leaves; bulb scales 3-ribbed; leaflets 3, obreniform to flabellate, t'he sinus broad and 
open to essentially obsolete, 1-2.5 cm. wide, glabrous, bright-green above, slightly paler
green beneath, the lobes rounded; scapes about twice as long as leaves; cymes simple, 
4- to 19-fiowered; pedicels 1-3 cm. long; sepals oblong-elliptic to ovate-oblong, 4-6 mm.
long, glabrous, each bearing 2 short irregular confluent apical tubercles; petals violet,
14-20 mm. long; shorter and longer filaments pubescent or the shorter ones sometimes
glabrous; styles short and glabrous, becoming elongated and hispid with age; capsules
globose-ovoid, 4-5 mm. long. Iono:talis violacea ( L.) Small. In sandy soil of pinelands
and dry gravelly soils of open oak woods and grassy-brushy slopes, sometimes on rock out
crops, in e. fourth of Tex., Mar.-May ( with leaves) and Aug.-Oct. ( without leaves); from
Fla. to Tex. and N.M., n. to Mass., N.Y., 0., Ind., Wisc., Minn., S.D. and Colo.

4. Oxalis amplifolia ( Trel.) Knuth. Plants 15-35 cm. tall, glabrous or nearly so, the
bulb scales several-ribbed; leaves shorter than the scape; leaflets 3, V-shaped or some
what obreniform, 2.5-4 cm. wide, deep-green, scarcely paler beneath than above; scapes 
only occasionally with hairs; cymes 7- to 12-flowered; pedicels 1-3 cm. long; sepals 
lanceolate to oblong, 4-5 mm. long, each with 2 short apical tubercles; petals violet, 
12-16 mm. long; shorter and longer filaments pubescent, the longer ones each usually
with a prominent appendage on the back below the middle. Oxalis latifolia Trel., Ionoxalis
amplifolia (Trel.) Rose, (?) I. monticola Small. About cliffs and on ledges in mts. of
the Trans-Pecos, May-Sept.; from Tex. to Ariz.

5. Oxalis dichondraefolia Gray. AcIU'I'o. Stems or branches tufted, from a perennial
woody rootstock, 5-30 cm. tall, herbaceous, pubescent with short gray hairs; stipules 
brownish, setaceous; leaflet as long as the petioles or shorter; blades suborbicular to 
quadrate�orbicular, inclined to obovate or ovate, 1-3 cm. long, truncate or retuse and 
more or less apiculate at the apex, finely pubescent on both surfaces, mostly shallowly 
cordate at the base; inflorescence I-flowered; bracts setaceous, to 1 cm. long; sepals 
8-10 mm. long, the outer ones deltoid to triangular-lanceolate, copiously pubescent, acute
or acuminate at the apex, cordate at the prominently auricled base, the 2 inner sepals
narrowly linear; petals yellow, about twice as long as the sepals, erase-undulate at the 
apex; stamens glabrous; pistil and styles pubescent; capsules broadly oblong to ovoid
oblong, 8-10 mm. long; seeds 2-2.5 mm. long. Monoxalis dichondraefolia (Gray) Small. 
On gravelly hills and on clay dunes in brushland and chaparral, also on limestone slopes, 
in the Rio Grande Plains and Edwards Plateau, flowering the year around; also adj. Mex. 

6. Oxalis Berlandieri Torr. Plants to 35 cm. high; stem and branches woody or her
baceous, closely pubescent with loosely spreading or crisped hairs that are often very 
densely set on the younger parts; leaves scattered on the stem and the branches, the 
petioles loosely pubescent; leaflets cuneate to obovate or oblong-obovate, mostly 1-2.5 cm. 
long, ciliate and more or less pubescent on both sides but more copiously so beneath, those 
of the terminal leaflets emarginate or notched, those of the lateral ones singly or doubly 
notched at the apex; primary peduncles mostly longer than the petioles, several flowered; 
pedicels loosely pubescent, 4-10 mm. long; sepals 4-5 mm. long, the outer ones oblong to 
lanceolate, ciliate, sparingly pubescent; petals yellow, about 15 mm. long; longer filaments 
appendaged below the middle, pubescent above; styles pubescent; capsules broadly 
oblong or ovoid-oblong, 7-8 mm. long, pubescent on the angles; seeds about 2 mm. long. 
Lotoxalis Berlandieri (Torr.) Small. In sandy soils in pastures and live oak copses in the 
Rio Grande Valley and s. Coastal Tex., Mar.-Oct.; also adj. Mex. 

7. Oxalis albicans H.B.K. Stems erect or partially decumbent, suffrutescent, 1-4 chn.
tall, short-hirsute (usually densely so at least on the lower part), the tuberous roots fusi-
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form ( often slenderly so); leaflets deeply notched, cuneate-obreniform, with the lobes 
often conduplicate, bluish-green, 4-15 mm. broad, thick, with scattered hairs on both 
surfaces; peduncles as long as the petioles or longer, strigillose, .1- to several-flowered; 
pedicels strigillose, about 15 mm. long, refracted in fruit; sepals oblong-elliptic to lanceo
late, 4-5 mm. long at maturity, often purple-tinged or purple; petals light-yellow to 
purplish, 6-10 mm. long; longer filaments glabrous; capsules columnar, rather stout, 1.6-2
cm. long, mostly exceeding the pedicel, minutely close-pubescent, gradually narrowed
at the apex. 0. Wrightii Gray, Xantlwxalis albicans ( H.B.K.) Small. On gravelly
grassy flats, in igneous soils in canyons in mts. of the Trans-Pecos, June-Sept.; from Tex.
to Ariz. and n. Mex.

We not only have subsp. albicans with hairs on the stem and pedicels crisped or 
straight and appressed upward but we also have subsp. pilosa ( Nutt.) Eiten with hairs 
on the stem and pedicels straight and spreading to retrorse or occasionally appressed 
upwards. 

8. Oxalis Priceae Small. YELLOW WOOD-SORREL. Stems erect or decumbent, to 4 dm.
high, the horizontal slender rootstocks elongate, densely strigillose or spreading-villous; 
leaflets bright-green, 5-15 mm. wide, strigillose; peduncles conspicuously elongate and 
rnuch-overtopping the stem or its branches, appressed-eubescent, 2- to 7-flowered; 
pedicels strigillose, conspicuously elongate ( to 2 cm. long); sepals 5.5-6.5 mm. long at 
maturity; petals golden-yellow, 12-18 mm. long; filaments glabrous, more or less dilated, 
the inner ones often conspicuously so; capsules 1-1.5 cm. long. (?) 0. recurva Ell., 0.

recurva var. texana (Small) Wieg., Xanthoxalis texana Small. In sandy soil in cut-over 
woods, fields and in open pinelands in e. Tex., Mar. -May; from Fla. to Tex., n. to N.C. 
and Mo. 

Our plant is referable to subsp. texana ( Small) Eiten with hairs all appressed upwards 
or with some intermixed ascending hairs. 

9. Oxalis stricta L. YELLOW WOOD-SORREL, CHANCHAQUILLA. Plant typically erect or at
length decwnbent, tall, large-leaved, the stems subglabrous to densely covered with 
patent septate hairs, usually also with some short appressed nonseptate hairs, or the 
latter present alone but thinly so; white filiform succulent rhizomes present, easily broken 
off in collecting; leaves often purplish, petioles mostly with septate hairs at the base as 
well as nonseptate ones; stipules none; inflorescence mostly many-flowered, usually 
cymose; pedicels 1-2.5 cm. long, glabrous to densely pubescent with septate or nonseptate 
hairs or both; fruit glabrous to patent septate-hairy; seeds brown, only rarely with white 
markings on the transverse ridges. 0. europaea Jard., 0. cymosa (Small) Small, Xantho
xalis cymosa Small. Nat. to and common in e. and cen. U.S.; introd. into Eur. and wide
spread there, and perhaps present also in Afr. and w. Asia as a weed. 

10. Oxalis comiculata L. CREEPING LADY'S-SORREL, AGRITO, JOCOYOTE. Stems creeping
from a thin taproot, subglabrous to pubescent with appressed or spreading nonseptate 
( very rarely some septate) hairs, usually rooting at most nodes and sending up leaves 
and inflorescences only or also short aerial shoots; white succulent rhizomes none; leaves 
often purplish, with broad often auriculate stipules; inflorescence 1- to several-flowered, 
umbellate; fruit hoary with appressed nonseptate hairs and often longer patent septate 
hairs; seeds brown, only very rarely with white markings on the transverse ridges. 
Pantrop., spread into temp. areas in lawns, gardens, and in and around greenhouses 
(where it often becomes a noxious pest); reported from s. Tex. 

ll. Oxalis Dillenii Jacq. Usually cespitose, branching at base; stems usually densely
strigose with white nonseptate hairs; white succulent rhizomes none; leaves mostly green; 
petioles never with septate hairs; stipules broad or narrow, not auricular; inflorescence 1-
to several-flowered, mostly umbellate; pedicels densely strigose with nonseptate hairs; 
fruit hoary with appressed nonseptate hairs and often longer patent septate hairs; seeds 
brown with definite white markings on the transverse ridges. Incl. var. radicans Shinners, 
0. stricta of Tex. auth., 0. Langloisii Small. In sandy, rocky or gravelly soils in
thickets, woodlands, pastures, canyons, river bottoms and limestone banks throughout
Tex. except in the Panhandle and Trans-Pecos, Feb.-May; nat. to the U.S., very common
in the e. and cen. states; very rare in w. Eur., where introd.

Those plants with creeping and rooting stems whose capsules are typically hoary from 
a covering of short appressed whitish hairs have been segregated as var. radicans Shinners. 
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FLAX FAMILY 

Herbs or shrubs; leaves simJ?le, alternate, opposite or whorled; stipular glands present 
or none; flowers bisexual, regular, cymose; calyx 4- or 5-merous, imbricate; corolla 4- or 
5-merous, convolute, the petals distinct or rarely united basally, fugacious; stamens com
monly as many as and alternate with the petals, united at the base, sometimes with
diminutive intervening staminodia; pistil 1, ovary superior; carpels 2 to 5, the locules
often twice as many by the intrusion of false septa; ovules 2 per carpel; styles as many as
carpels, separate or united; stigma capitate or slender; fruit a capsule or rarely fleshy;
seeds flat, oily.

About 200 species in ten genera, widespread in tropical and temperate regions. Repre
sented in Texas by a single genus, 

I. LINUM L. FLAX 

Annual or perennial herbs, mostly with scorpioid cymes; flowers 5-merous throughout; 
fruit a more or less completely IO-celled capsule, dehiscing into 10 or ( along the false 
septa) into 5 parts; otherwise with the characters of the family. 

About 150 species, widely distributed in subtropical and temperate regions. 
1. Flowers blue or rarely white ( 2)
1. Flowers yellow ( 4 )
2( 1 ). Inner sepals with ciliate margins; stigmas slender; fruiting pedicels erect or

ascending .................................... 1. L. usitatissimum.
2. Inner sepals entire; stigmas capitate; fruiting pedicels spreading or recurved ( 3)
3(2). Perennial; petals more than 10 mm. long; styles 4-9 mm. long; Trans-Pecos

Texas only ................................... 2. L. Lewisii.
3. Annual; petals less than 10 mm. long; styles 1-3 mm. long; mostly central and

northern Texas ............................... 3. L. pratense.

4( 1). Styles separate or nearly so; fruit ultimately dehiscing into 10 one-seeded seg
ments (5) 

4. Styles united to above the middle; fruit dehiscing along the false septa into 5 two-
seeded segments ( IO) 

5( 4). Outer sepals entire ( 6) 
5. Sepals all with glandular teeth ( 8)
6 ( 5). Fruit pyriform, longer than broad; pollen with about 15 germinal pores ...... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. L. floridanum. 
6. Fruit spheroidal, as broad as or broader than long; pollen with 3 germinal pores ( 7)
7 ( 6). Margins of inner sepals with conspicuous stalked glands; mature fruit in dried

specimens usually adhering to the plant; leaves narrowly lanceolate or oblanceolate 
............................................. 5. L. medium var. texanum.

7. Margins of inner sepals glandless or with very inconspicuous glands; mature fruit in
dried specimens usually soon shattering; leaves elliptic to oblanceolate or obovate 
............................................. 6. L. striatum. 

8( 5). Annual; styles united at the base; pollen with about 12 germinal pores ......•. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. L. sulcatum.

8. Perennials; styles completely separate; pollen with 3 germinal pores ( 9)
9( 8). Leaves lanceolate to oblanceolate or broader, some of the lower ones in whorls

of four ...................................... 7. L. Sc11iedeanum.
9. Leaves linear, the lower ones alternate or opposite .... 8. L. rupestre.

10{ 4). Sepals entire or fringed, not glandular-toothed; flowers few, mostly terminating 
leafy branches ( 11 ) 

10. Sepals glandular-toother; flowers racemose or paniculate ( 12)
109 Contributed by C. Marvin Rogers.
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11 ( 10). Upper leaves and bracts sparsely but conspicuously ciliate-margined; cartilagi
nous portion of false septa conspicuously wider toward the base of carpel ...•.. 
. . . . . . . . . . . . . . . . . . . . . . . • . . • . . • . . . . . . . . . . . . . • . 10. L. imbricatum. 

11. Upper leaves and bracts not ciliate-margined; cartilaginous portion of false septa
uniformly narrow or absent throughout .........•. 11. L. hudsonioldes. 

12 ( 10). Plants grayish-puberulent throughout ........... 12. L. puberulum. 
12. Plants glabrous or nearly so throughout ( 13)
13 ( 12). Outer sepals ovate, the broad scarious margins irregularly crenate, each

of the coarse teeth bearing a delicate gland ........ 13. L. alatum.
13. Outer sepals lanceolate or narrower, the margins not scarious or narrowly so, regu

larly ( though sometimes sparsely) serrate with gland-tipped teeth (14) 
14( 13). False septa incomplete, the inner margin terminating in a loose fringe; sepals 

persistent in fruit ............................. 14. L. oernale. 
14. False septa complete; sepals urually deciduous in fruit ( 15)
15( 14). Leaves small, the lower tending to be hidden among the branches; plant

broomlike, bushy with long slender stifHy spreading-ascending few-flowered 
branches ................................•.•.. 15. L. aristatum.

15. Leaves quite evident; plants not broomlike, rather few-branched at the base or in
the inflorescence (16) 

16(15). Styles more than 6 mm. long; petals more than 10 mm. long (17) 
16. Styles less than 6 mm. long; petals less than 10 mm. long ( 19)
17(16). Stigmas black; sepals grayish or purplish ........ 16. L. rigidum var. 

filifolium. 
17. Stigmas pale; sepals green (18)
18(17). Fruit thin-walled (dark seeds commonly evident through the wall), elliptic,

the base rounded .............................. 16. L. rigidum var. rigidum.
18. Fruit thick-walled, opaque, broadly ovoid, tapering abruptly at the flattened base ..

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16. L. rigidum var. 
Berlandieri. 

19 (16). Stipular glands absent; north Texas only •....... 16. L. rigid um var. 
compactum. 

19. Stipular glands present at least near the base of the plant; Trans-Pecos Texas
only (20) 

20(19). Stipular glands present near the base of the plant only ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17. L. australe var. australe. 

20. Stipular glands present and prominent throughout .... 17. L. australe var. 
glandulosum. 

I. Linum usitatissimum L. COMMON FLAX, LINAZA. Glabrous annual, commonly
branched at the base, 3-9 dm. tall; leaves linear to narrowly lanceolate, 15-35 mm. long; 
stipular glands none; inflorescence paniculate, the fruit at maturity on erect or ascending 
pedicels; sepals 6-8 mm. long, the outer entire, the inner with delicately fringed margin; 
petals blue or sometimes white, 10-15 mm. long; styles separate, 3-5 mm. long; stigmas 
�lender; fruit broadly ovoid, 6-8 mm. high, dehiscing tardily into 10 segments; false septa 
incomplete, ciliate; seeds about 5 mm. long. L. humile Mill. Sporadic escape from cult., 
mostly s. and n.e. part of the state, Mar.-Juiy; nat. of the Old World, now widely cult. 

2. Linum Lewisii Pursh. BLUE FLAX, PRAIRIE FLAX. Glabrous perennial, branched at
the base, 2-8 drn. tall; leaves linear to linear-lanceolate, 1-3 cm. long, crowded below, 
mostly alternate above; stipular glands none; inflorescence paniculate, few-branched, the 
fmit at maturity on spreading or recurved pedicels; sepals 3.5-5 mm. long, entire; petals 
blue or rarely white, 10-15 mm. long; styles separate, 4-9 mm. long; stigmas capitate; 
fruit ovoid, 5-7 mm. high, dehiscing into 10 parts; false septa incomplete, ciliate; seeds 
4-5 mm. long. Sandy and rocky slopes, w. Tex., Apr.-Oct.; Alas., s. to Calif., Tex. and 
n. Mex.
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3. Linum pratense ( Nort.) Small. MEADOW FLAX. Glabrous annual, commonly
branched at the base, 5-40 cm. tall; leaves linear to linear-lanceolate, 1-2 cm. long, 
crowded near the base, scattered above; stipular glands none; inflorescence paniculate, 
the fruit at maturity on spreading or recurved pedicels; sepals 3.5-4.5 mm. long, entire; 
petals blue or rarely white, 5-10 mm. long; styles separate, 1-3 mm. long; stigmas capitate; 
fruit ovoid, 4-6 mm. high, dehiscing into 10 parts; false septa incomplete, ciliate; seeds 
3.5-4.5 mm. long. Sandy open places, n. and w. Tex., Mar.-July; s. Can., s. to cen. Mex. 

4. Linum 0oridanum ( Planch.) Trel. Erect glabrous perennial, 2-10 din. tall; leaves
linear-oblanceolate, 1-2 cm. long, the lowermost opposite, otherwise alternate throughout; 
stipular glands none; inflorescence paniculate, few-branched; sepals 2.5-4.5 mm. long, the 
outer entire, the inner glandular-toothed; petals yellow, 6-9 mm. long; staminodia none; 
styles separate, 2-4 mm. long; fruit ovoid-pyriform, 2-3 mm. high, dehiscing into 10 parts; 
false septa nearly complete, eciliate; seeds about 2 mm. long. Open pine woods, e. Tex., 
May-Aug.; principally along Coastal Plain, Tex. to N.C. 

5. Linum medium (Planch.) Britt. var. texanum (Planch.) Fem. SuCXER FLAX. Erect
glabrous perennial, 2-8 din. tall; leaves narrowly Ianceolate, 1-2.5 cm. long, the lower 
few opposite, o�erwise alternate; stipular glands none; inflorescence paniculate; sepals 
2-3.5 mm. long, the outer entire, the inner glandular-toothed; petals yellow, 5-8 mm. 
long; staminodia none; styles separate, 1-3 mm. long; fruit depressed-globose or sub
spherical, about 2 mm. high, tardily separating into 10 segments; false septa nearly
complete, eciliate; seeds about 1.5 mm. long. Open fields, meadows and swales, e. Tex.,
May-Aug.; Tex. to F1a. and Bah. I., n. to Ia. and Me.

6. Linum striatum Walt. Glabrous perennial; stems usually several from the base,
3-10 dm. tall; leaves elliptic to oblanceolate or obovate, 15-35 mm. long, the lower op
posite, the upper alternate; stipular glands none; inflorescence paniculate with spreading
branches; sepals 1.5-3 mm. long, entire or the inner with a few diminutive marginal
glands; petals yellow, 2.5-4.5 mm. long; staminodia none; styles separate, 1.2-2 mm.
long; fruit depressed-globose or subspherical, about 1.75 mm. high, splitting freely upon
drying into 10 segments; false septa nearly complete, eciliate; seeds about 1.2 mm. long.
Open or semishaded marshes, margins of streams and roadside ditches, e. Tex., May-Aug.;
Tex. to n. Fla., n. to Mich. and Mass.

7. Linum Schiedeanum Schlecht. & Cham. Glabrous perennial, 2-6 din. tall; leaves
lanceolate to oblanceolate, 1-2 cm. long, the lower in whorls of 4, the upper alternate; 
stipular glands present; inflorescence paniculate, the 0owers on pedicels I mm. long or 
less; sepals 2-3.5 mm. long, glandular-toothed; petals yellow, 3-6 mm. long; diminutive 
staminodia present; styles separate, 1.5-3 mm. long; fruit broadly ovoid, to 2.5 mm. high, 
readily dehiscing into 10 segments; false septa incomplete, the septa usually with a few 
marginal cilia; seeds about 1.2 mm. long. Calcareous soils in the mts. of the Trans-Pecos, 
June-Aug.; s.e. N.M., s. through e. Mex. to Guat. 

8. Linum rupestre (Gray) Engelm. RocK FLAX. Glabrous or sparsely hairy perennial,
2-1 din. tall; leaves linear to linear-lanceolate, 1-2 cm. long, alternate throughout or the
lowermost opposite; stipular glands present; inflorescence paniculate; sepals 2.5-5 mm. 
long, glandular-toothed; petals yellow, 6-10 mm. long; diminutive staminodia present;
styles separate, 3-6 mm. long; fruit ovoid, 2-3 mm. high, dehiscing into 10 sharp-pointed
segments; false septa partially developed, ciliate; seeds about 1.5 mm. long. Principally
calcareous soils, cen. and w. Tex., Apr.-Aug.; Tex., s.e. N.M., s. through e. Mex. to Guat.

9. Linum sulcatum Ridd. Glabrous erect annual, 2-8 dm. tall; leaves linear to linear
lanceolate, entire, 1-3 cm. long, alternate or the lowermost opposite; stipular glands 
present; inflorescence paniculate; sepals lanceolate, acuminate, 3-7 mm. Jong, conspicu
ously glandular-toothed; petals pale-yellow, 5-10 mm. long; staminodia none; styles 2-4 
mm. long, united at the base; fruit ovoid, 2.5-3.5 mm. high, dehiscing into IO sharp
pointed segments; false septa partially developed, ciliate; seeds about 2 mm. long.
Prairies and open sandy gravelly fields, e. half of state, May-Aug.; Tex. to Ga., n. to
Man. and N.E.

IO. Linum imbricatum (Raf.) Shinners. TuFrED FLAX. Annual; stems 5-30 cm. long, 
spreading to erect, glabrous below, hirsute above; leaves narrow, opposite below, alternate 
above, 5-10 mm. long, strongly imbricate, the upper with sparsely ciliate margins; stipular 
glands none; inflorescence few-flowered, the upper pedicels mostly hidden by the sub-
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tending leaves; sepals persistent, 4.5-6 mm. long, with broad scarious margins, prom
inently toothed; petals yellow, each with or without brick-red base, 6.5-8 mm. long; styles 
2-4 mm. long, united nearly to the summit; fruit broadly ovoid, 2.6-3 mm. high, dehiscing
into 5 segments; false septa complete, mostly hyaline; seeds 2-2.6 mm. long. L. multicaule
Hook. Sandy open places, e.-cen. Tex., Mar.-July; Tex. and s. Okla.

11. Linum hudsonioides Planch. Annual, 5-30 cm. tall; stems ascending to erect,
hirsutulous on the angles above, otherwise glabrous; leaves narrow, opposite near the 
base, alternate above, 5-10 mm. long, imbricated throughout, eciliate; stipular glands 
none; inflorescence few-flowered, the pedicels usually all exserted beyond the subtending 
leaves; sepals persistent, 4.5-7 mm. long, the broad scarious margins toothed; petals 
yellow, each with or without a brick-red base, 8-12 mm. long; styles 3-6 mm. long, 
united nearly to the summit; fruit broadly ovoid, 2.7-3.5 mm. high, dehiscing into 5 
segments; false septa almost entirely hyaline; seeds 2-2.7 mm. long. Sandy or gravelly 
soils in cen, Tex., Mar.-Sept.; Tex., N.M., Okla. and Kan. 

12. Linum puberulum ( Engelm.) Heller. PLAINS FLAX. Densely gray-pubemlent
annual, 5-25 cm. tall; leaves linear, 1-2 cm. long, alternate throughout or the lowennost 
opposite; stipular glands present; inflorescence paniculate; sepals 5-7 mm. long, glandular
toothed; petals yellowish-orange to salmon with reddish base, 7-14 mm. long; styles 3-7 
mm. long, united nearly to the summit; stigmas dark; fruit ovoid, 3.5-4 mm. high, de
hiscing into 5 segments; false septa complete, inner half scarious; seeds 2.5-3 mm. long.
Sandy or gravelly open areas, w. Tex., Apr.-Sept.; Ut. to w. Neb., s. to n. Mex.

13. Linum alntum (Small) Wink!. Glabrous annual, 1-4 dm. tall; leaves linear to
narrowly linear-lanceolate, 1-3 cm. long, alternate or the lowermost opposite; stipular 
glands present; inflorescence paniculate; sepals 5.5-8 mm. long, aristate, the outer with 
wide undulate or crenate margin and a sessile gland near the summit of each crenation, 
the inner regularly and closely glandular-toothed; petals yellow with reddish base, 10-18 
mm. long; styles 5-9.5 mm. long, united nearly to the summit; stigma pale; fruit ovoid,
3.5-4.5 mm. high, dehiscing into 5 segments; false septa complete, the inner portion
scarious; seeds 2.3-2.8 mm. long. Sandy soil in open areas, s.-cen. Tex., Mar.-July;
also n.e. Tam.

14. Linum vemnle ( Woot.) Small. Glabrous annual, 1-5 dm. tall; leaves linear, 1-1.5
cm. long, alternate or the lower opposite; stipular glands present in most plants; inflores
cence open, paniculate; sepals 4-7 mm. long, glandular-toothed, the outer sparsely so;
petals yellow-orange to salmon with maroon base, 10-15 mm. long; styles 4-8 mm. long,
united nearly to the summit; stigmas dark; fruit ovoid, 3-4 mm. high, dehiscing into 5
segments; false septa incomplete, the margin a loose fringe; seeds 2-2.8 mm. long. Stony,
commonly calcareous soils, w. Tex., Mar.-Sept.; Tex., s.e. N.M. and n. Mex.

15. Linum aristatum Engelm. Glabrous annual, 1-4.5 dm. tall, much-branched through
out; leaves linear, 5-20 mm. long, alternate or the lowermost opposite; stipular glands 
nearly always present; inflorescence a diffuse panicle; sepals slender, 6-9 mm. long, 
glandular-toothed; petals yellow, 8-12 mm. long; styles 4.5-7 mm. Jong, united nearly to 
the summit; stigmas pale; fruit ellipsoid, clearly longer than broad, 3.5-4 mm. high, 
dehiscing into 5 segments; false septa complete, the larger inner portion scarious; seeds 
2.5-3 mm. long. Very sandy soil, w. Tex., May-Sept.; Tex. and n. Mex. to Ut. 

16. Linum rigidum Pursh var. rigidum. Glabrous annual, 2-5 dm. tall; leaves linear,
1-3 cm. Jong, alternate; stipular glands none; inflorescence open-paniculate; sepals 5.5-9
mm. long, glandular-toothed; petals yellow, 10-17 mm. long; styles 6-10 mm. long, united
nearly to the summit; stigmas pale; fruit ellipsoid, 3.5-4.5 mm. long, dehiscing into 5
segments; false septa complete, inner hall scarious; seeds 3-3.5 mm. long. Sandy, gravelly
open areas, n. Tex., May-Sept.; Tex., n, to Alta. and Man.

Var. fllifolium Shinners. In many ways intennediate between var. rlgidum and var. 
Berlandierl, but differing from both in having grayish sepals, black stigmas, and petals 
usually banded below the middle with purplish-red. Plants of southernmost part of the 
range, sometimes perennial, have been called L. elongatum ( Small) Winkl. S. and w. 
Tex.; also n. Mex. 

Var. Berlandieri (Hook.) T.&G. Differing from the typical var. in being somewhat 
shorter and more compact, having stipular glands in most individuals, petals brick-red at 
the base, and thick-walled triangular-ovate fruit. Throughout the state; Tex. to Colo. 
and Kan. 
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Var. compactum (A. Nels.) Rogers. Differs from the typical var. in its compact habit 
and from all vars. in its small floral parts. N. Tex. to Alta. and Sask. 

17. Linum australe Heller var. australe. Glabrous annual. 1-5 dm. tall; leaves linear,
1-2 cm. long, alternate; stipular glands present near base of plants; inflorescence open
paniculate; sepals 4-6.5 mm. long, glandular-toothed; petals yellow, 5-9 mm. long; styles
2-4 mm. long, united nearly to the summit; stigmas pale; fruit ovoid, 3-4 mm. high,

dehiscing into 5 segments; false septa complete, inner half scarious; seeds 2.5-3 mm.
long. Semi-shaded hillsides, mts. of w. Tex., June-Aug.; Tex. to Ariz. and s. Nev. to Alta.

Var. glandulosum Rogers. Differs from the typical var. in having slightly larger floral 
parts, smaller fruits and stipular glands throughout. Mts. of w. Tex.; Tex. to Ariz. s. to 
Pue. 

FAM. 96. lYGOPHYLLACEAE R. BR.11
0 

CALTROP FAMILY 

Prostrate to ascending annual or perennial herbs from an herbaceous to woody root
stock, shrubs or rarely small trees; branches diffuse, crooked at nodes; stipules present; 
leaves opposite or rarely clustered in fascicles at nodes or alternate, even-pinnate and 
once-compound or rarely irregularly pinnatifid; leaflets usually opposite and paired, 
entire; flowers perfect, regular or nearly so, 5-merous, pseudaxillary; peduncles solitary 
or rarely clustered; sepals 4 or 5, free, sometimes unequal, imbricate or valvate in bud, 
persistent to deciduous; petals 4 or 5, free, equal, spreading, imbricate, valvate or con
volute in bud; stamens 10 to ( 1 2  to 1 5), usually in 2 whorls; filaments free or outer 
whorl connate basally to petals, sometimes winged basally or with a basal appendage; 
disk usually conspicuous; gynoecium of 2 to 5 united carpels; ovary superior, 2- to 5-
or IO-lobed and -loculed; ovules 1 to many per locule, the placentation axile; style usually 
persisting to form a beak on fruit apex; fruit a lobed or winged variously dehiscent 
capsule, or separating at maturity into 5 or 10 indehiscent mericarps; seeds 1 to many 
per locule. 

A relatively small family of about 27 genera and 2 50 species. Widely distributed, with 
a number of old, relict genera found mainly in the warmer, drier regions of the world. 

I. Erect woody shrubs or small trees ( 2)
1. Prostrate to ascending annual or perennial herbs ( 3)

2( 1 ). Petals bright-yellow; leaflets 2; fruit a 5-lobed white- to red-woolly capsule
............................................. I. La"ea, p. 901. 

2. Petals blue or purple; leaflets 4 to 8 pairs; fruit a 2-lobed minutely puberulent capsule
.....................................••...•.. 2. Porlieria, p. 902. 

3( 1 ). Leaves alternate; fruit a glabrous irregularly Ioculicidal capsule ............. . 
. . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. Peganum, p. 902. 

3. Leaves opposite; fruit at maturity separating into 5 or 10 indehiscent mericarps ( 4)

4( 3). Intrastaminal glands absent; mericarps 10, tubercled, I-seeded; beak of fruit
persisting after mericarps fall •.................. 4. Kallstroemia, p. 903. 

4. lntrastaminal glands present; mericarps 5, spiny, 3- to 5-seeded; beak of fruit falling
with mericarps ............................•.•. 5. Tribulus, p. 905. 

1. LARREA CAV.

A New World genus with 1 species in North America and 4 species in the deserts of 
South America. 

1. Larrea tridentata (DC.) Cov. CREOSOTE BUSH, GOBERNADORA, HEDIONDILLA. Ever
green shrubs to 3 m. high, aromatic with odor of creosote ( especially when moist); 
numerous flexuous slender stems radiating and ascending divaricately from near ground 
level, with no well-defined trunk; bark gray; nodes dark, conspicuous, resinous, giving 

11° Contributed by Duncan M. Porter. 
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stems a jointed appearance; leaves opposite, subsessile to short-petiolate; leaflets 2, 
opposite, divaricate, inequilateral, falcate, connate basally, ovate to oblong or obovate 
to sometimes lanceolate, apex acute, coriaceous, glossy dark-green to yellowish-green, 
resinous, 5-10 mm. long; Bowers solitary, to about 25 mm. in diameter; sepals 5, unequal, 
5-8 mm. long, imbricate in bud, caduceus; petals 5, bright-yellow, obovate, concave,
short-clawed, twisted on edge, 7-10 mm. long, about 5 mm. wide; stamens 10; filaments
winged, with basal scales half to as long as filaments; capsule globose, 5-lobed and
-loculed, densely white- to red-woolly, about 6 mm. in diameter; carpels I-seeded,
indehiscent, at length separating from capsule. L. mexicana Morie., L. glutinosa Engelm.
Probably the most abundant plant on the alluvial plains of the Trans-Pecos, less common
in the mts. and e. across the w. part of the Edwards Plateau to Howard, Crockett and
Terrell cos., thence s.e. along the Rio Grande to Starr Co., mainly Feb.-Aug.; throughout
the wann deserts of N.A. from Calif., Nev., Ut., Ariz. and N.M. to Tex. and across Baja
Calif., Son., Chih., Coah., N.L. and Tam. to Dgo., Zac., Ags., and S.L.P., with outlying
localities in Qro. and Hgo.

Various decoctions of the plant, especially extractions of the leaves and twigs, are 
considered in folk medicine to be effective in treating a variety of conditions; by some 
it is reputed to be poisonous. Some authors consider this species to be conspecific with 
the South American L. divaricata Cav., a name that has priority over L. tridentata, and 
which must be used if the two are merged. 

2. PORLIERIA R. & P.

A New World genus of about 4 species, 1 in North America and several in the South 
American deserts. This interesting bicentric distribution is also found in Larrea and in 
several other genera of the family. Porlieria is closely related to Guaiacum, a genus 
of the Caribbean region and western Mexico, which differs in having minute deciduous 
stipules, fewer and larger lea.Bets, no stamina! appendages and more ovules in each ovary 
locule. 

1. Porlieria angustifolia ( Engelm.) Gray. GuA YACAN, SOAP-BUSH, Evergreen shrubs
or small trees, to 7 m. high; trunk well-defined, to 25 cm. in diameter; branches many, 
spreading or straggling, stout, crooked, knotty; bark gray, fissured; stipules subulate, 
somewhat spinescent, persistent; leaves opposite or crowded in fascicles at nodes, pinnate, 
1-3 cm. long, folded at night and often also in heat of day; leaflets 4 to 8 pairs, sessile
or nearly so, dark-green, coriaceous, reticulate, linear-oblong to linear-spatulate, apiculate,
base oblique, 5-15 mm. long, 2-3 mm. wide; peduncles in axils of minute bracts, solitary
or sometimes clustered; Bowers 12-20 mm. in diameter, fragrant; sepals 5, unequal,
suborbicular, obtuse, concave, 5 mm. long, imbricate in bud; petals 5, blue to purple,
obovate to nearly elliptical, short-clawed, apex often notched, about 1 cm. long; stamens
10; filaments each with a small crenate basal scale; capsule 2 or ( 3 or 4) -lobed and
-loculed, obcordate, flat, reticulate, coriaceous, puberulent, 1-2 cm. in diameter, margin
somewhat winged, apex abruptly attenuate-apiculate, septicidally dehiscent; seeds 1 per
locule, yellowish-brown, reniform, enclosed in a thick fleshy scarlet aril. Frequent in
brush, across the Rio Grande Plains from Cameron to Comal cos. and scattered through
canyons along the valley of the Rio Grande to Brewster and Pecos cos. in the Trans
Pecos, Mar.-Sept.; s. into Chih., Coah., N.L. and Tam.

The bark of the root is used as a source of soap, and root extracts are used in folk 
medicine to treat various diseases. 

3. PEGANUM L.

Densely foliaged, dichotomously and corymbosely branched, prostrate to ascending 
and globose herbs less than 1 m. high; stems herbaceous, pubescent to glabrous, from a 
perennial woody rootstock; stipules setaceous, 1-2 mm. long; leaves alternate, fleshy, 
irregularly pinnatifid; lobes linear, acute to apiculate, pubescent to glabrous, 2-6 cm. 
long; Bowers solitary; sepals 4 or 5, foliaceous, conspicuous, irregularly pinnatifid to 
entire, the segments linear, acute to apiculate, valvate in bud, persistent; petals 4 or 5, 
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white to yellow, subequal, imbricate in bud; stamens 12 to 15, 1 whorl alternate with 
petals, other in pairs opposite petals; filaments linear, the bases dilated; ovary globose, 
( 2 or) 3 ( or 4) -lobed and -loculed; ovules many per locule; capsule subglobose, ( 2 or) 
3 ( or 4) -lobed and -loculed, chartaceous, irregularly loculicidally dehiscent; style 
persisting to form a beak as long as or longer than fruit body; seeds triangular, dark, 
curved, many per locule. 

A genus of 3 species. One native to the Chilmahuan Desert of North America, one 
found across the Great Palaearctic Desert from Morocco to Manchuria, and the third 
occurring in and around the Gobi Desert in Asia. 

1. Peduncle shorter than petals in flower, in fruit recurved and shorter than capsule . ..
. . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. P. mexicanum. 

1. Peduncle about twice as long as petals in flower, erect and longer than capsule in fruit
...........•............ .... ................. 2. P. Harmala. 

1. Peganum mexicanum Gray. GARDANCILLO, LIMONCll..LO. Stems prostrate to de
cumbent, pubescent, becoming glabrate, often glaucescent, to 3 dm. long; leaves pubes
cent to glabrate; peduncles shorter than petals; sepals to twice as long as petals; petals 
pale-yellow, narrowly oblong, less than 1 cm. long, a third as wide; filaments scarcely 
dilated basally; disk annular; peduncles recurved in fruit, shorter than capsules; capsules 
less than 1 cm. in diameter, shorter than sepals. Infrequent, scattered in alluvial often 
gypsum-bearing soils; in the U.S. only in Hudspeth Co. in the Trans-Pecos, May-Oct.; 
s. through Son., Chih., Coab., N.L. and Tam. to Zac. and S. L.P.

The herbage is reputed to be poisonous to cattle and sheep.
2. Peganum Harmala L. Stems prostrate to ascending and globose, pubescent to 

glabrous, to 9 dm. long and 3 dm. high; leaves glabrous to slightly pubescent; peduncles 
about twice as long as petals; sepals usually longer than petals; petals white to yellow, 
oblong-elliptic, to 15 mm. long, one half as wide to as wide as long; filaments dilated 
basally; disk cupuliform; peduncles longer than capsules in fruit, erect; capsules to 15 
mm. in diameter, much shorter than sepals. Scattered across the Trans-Pecos in Hudspeth,
Reeves, Presidio and Pecos cos., in Edwards Co. on the Edwards Plateau, and in Garza
Co. in the Plains Country, Apr.-Nov.; an introd. weed from the Great Palaearctic Desert,
spreading from an introd. in Luna Co., N.M., in the 1930's; also known from Ariz. and
Nev.

The seeds are the source of the dye "Turkey-red." Also reputed to be poisonous to 
stock. 

4. KALLSTROEMIA ScoP.

Prostrate or decumbent to ascending diffusely branching annual or perennial herbs; 
stems pubescent to glabrate, spreading radially from a central taproot; leaves opposite, 
even-pinnate, obovate to elliptical, 1 of each pair alternately smaller or sometimes abor
tive; leaflets 3 to 8 pairs, oblong or obovate to elliptical, inequilateral, somewhat unequal; 
flowers solitary, the peduncles emerging from axils of the alternately smaller leaves; 
sepals 5, lanceolate or subulate to ovate, pubescent, imbricate in bud, persistent or 
rarely deciduous; petals 5, orange or yellow ( rarely white), obovate, apex rounded to 
slightly notched, convolute in bud, marcescent; stamens 10, in 2 whorls of 5 each, outer 
whorl opposite petals and adnate to them basally, usually slightly longer than inner 
whorl; ovary globose or ovoid, IO-lobed and -loculed, pubescent to glabrous; ovules 1 
per locule; style forming a persistent beak on fruit apex; fruit body ovoid, IO-lobed, 
pubescent to glabrous, at maturity separating into 10 indehiscent I-seeded unarmed 
mericarps. 

The largest and most difficult New World genus of the family, with 17 species in the 
warm arid and dry tropical areas of the Americas. The species usually are to be en
countered in disturbed, sandy, alluvial soils. 

1. Flowers 25 mm. in diameter or larger ( 2)
1. Flowers less than 25 mm. in diameter ( 3)
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2( 1 ). Herbaceous annual; peduncles longer than subtending leaves; stamens as long 
as style ................ ..................... 1. K. grandifiora. 

2. Subwoody-based perennial; peduncles shorter than subtending leaves; stamens about
two thirds as long as style ..................... 2. K. perennans. 

3(1). Fruits glabrous .................. ............ 3. K. maxima. 
3. Fruits pubescent ( 4)

4( 3 ). Petals orange; beak of fruit longer than fruit body . 4. K. parviflora.
4. Petals yellow; beak of fruit shorter than fruit body ( 5)
5(4). Sepals persistent; base of broadly conical beak surrounded by conspicuous ring

of hirsute trichomes ........................... 5. K. hirsutissima. 
5. Sepals usually deciduous; base of cylindrical beak glabrous to pubescent but ring of

hirsute trichomes absent ............... ........ 6. K. califomica. 

I. Kallstroemia grandillora Gray. DESERT POPPY, MEXICAN POPPY. Decumbent to
ascending annual; stems densely sericeous and hispid, to 1 m. long; leaves elliptical, 
1.5-7 cm. long; leaflets 4 to 8 pairs , elliptical to slightly obovate, appressed-hirsute, be
coming glabrate, 8-2 5 mm. long, 2-5 mm. wide; peduncles longer than subtending leaves; 
sepals lanceolate, 6-16 mm. long, 1.5-2.5 mm. wide, persistent; petals orange or rarely 
white, broadly obovate, 1-2 cm. long, 7-1 5 mm. wide; fruit body ovoid, strigose, 4- 5 mm. 
in diameter; beak cylindrical, 6-18 mm. long; mericarps about 3.5 mm. high and 1 mm. 
wide, tubercles rounded. Across the Trans-Pecos from El Paso Co. e. to Loving Co. and 
s. to Brewster Co., often in limestone soils, May-Nov.; from extreme s.e. Calif. through
s. Ariz. and N.M. to Tex., through Son. and Chih. to Coah. and s. along the w. coast of
Mex. through Sin., Dgo., Nay., Jal., Colima and Michoac. to Gro.

A common plant of the warm deserts of North America; in favorable years sometimes 
forming large populations many yards across. 

2. Kallstroemia perennans B. L. Turner. Prostrate to ascending perennial, 1-2 dm.
high; stems densely hispid and strigose, 1 to several from a thick subwoody rootstock; 
leaves elliptical, 20- 5 5  mm. long; leaflets 4 to 5 pairs, oblong to ovate, densely appressed
hirsute, 13-18 mm. long, 6-10 mm. wide; peduncles shorter than subtending leaves; 
sepals lanceolate, 13-1 5 mm. long, 1.5-2.5 mm. wide, persistent; petals orange, obovate, 
19-26 mm. long, about 10 mm. wide; fruit body broadly ovoid, hispid and strigose, 5-6
mm. high, 8-10 mm. wide; beak cylindrical, 6-10 mm. long; mericarps cross-ridged and
more or less keeled, about 4 mm. high and 2. 5 mm. wide. K. hirsuta L. 0. Wms. This
rare endemic of limestone soils is known from the w. Edwards Plateau in the vie. of
Langtry, Val Verde Co., and from s.w. Brewster Co. and adj. Presidio Co. in the Trans
Pecos, May-Aug.; to be expected on the Mex. side of the Rio Grande.

3. Kallstroemia maxima ( L.) H. & A. Prostrate to decumbent annual; stems sericeous
and sparingly hirsute, becoming glabrate, to 1 m. long; leaves obovate, 1-6 cm. long; 
lea8ets 3 or 4 pairs, broadly oblong to elliptical, 5-29 mm. long, 3-14 mm. wide; 
peduncles in fruit as long as or longer than subtending leaves; sepals ovate, 3-8 mm. 
long, 2-3 mm. wide, persistent; petals yellow, obovate, 7-8 mm. long, to 6 mm. wide; 
fruit body ovoid, glabrous, 5-6 mm. in diameter; beak widely conical basally, about as 
long as body; mericarps tuberculate, cross-ridged and slightly keeled, 3-4 mm. high, 
about 1 mm. wide. This widespread weedy Carib. and trop. Mex. species has been 
collected twice in Washington Co., s.-cen. Tex., in the 1930's, to be expected elsewhere 
in Tex., July-Oct.; in the U.S. known also from coastal Fla., Ga. and S.C. 

4. Kallstroemia parviflora Nort. Prostrate to decumbent annual; stems hirsute and
sericeous, becoming glabrate, to 1 m. long; leaves elliptical, 1-6 cm. long; leaflets 3 to 5 
pairs, elliptical to oblong or oval, appressed-hirsute, 8-19 mm. long, 3.5-9 mm. wide; 
peduncles usually longer than subtending leaves; sepals lanceolate, 4-7 mm. long, 1-2 
mm. wide, persistent; petals orange, narrowly obovate, 5-11 mm. long, 3.5-6 mm. wide;
fruit body ovoid, strigose, 3-4 mm. high, 4-6 mm. wide; beak cylindrical, longer than
body, 4-9 mm. long; mericarps rugose to tubercled, 3-4 mm. high, about 1 mm. wide.
K. intermedia Rydb. The most common representative of the genus in Tex., occurring
everywhere but in e. and s.e. Tex., the High Plains and the southernmost Rio Grande
Plains, Apr.-Nov.; w. through N.M., Colo., Ariz. and s. Nev. to s.e. Calif., n. through
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Okla., Kan. and Mo. to Ill. and Miss., from Son. through Chih., Coah., N.L., Dgo., Zac., 
Ags. and S.L.P. to Gto., Qro., and Hgo. 

5. Kallstroemia hirsutissima Vail. CARPETWEED. Prostrate annual, forming a dense
carpetlike mat; stems copiously gray-sericeous and hirsute, 1,5-70 cm. long; leaves obovate, 
1-4 cm. long; leaflets 3 or 4 pairs, broadly eUiptical to oblong-ovate or broadly ovate, 
densely hirsute and conspicuously ciliate, 12-19 mm. long, 5-11 mm. wide; peduncles 
shorter than subtending leaves; sepals subulate, 2.5-4 mm. long, about 1 mm. wide, 
persistent; petals yeUow, obovate, 2-4 mm. long, about 1.5 mm. wide; fruit body broadly 
ovoid, strigillose, 4-5 mm. high, 6-8 mm. wide; beak broadly conical and white-hirsute 
basally, shorter than body, 1-4 mm. long; mericarps prominently tubercled, about 4 mm. 
high and 1 mm. wide. Found sparingly across the Rio Grande Plains from Cameron Co. 
to Kinney and Bexar cos, in Kerr Co. on the Edwards Plateau and in the Trans-Pecos in 
Jeff Davis, Pecos and Brewster cos., June-Nov.; from s.e. Ariz. and s. N.M. to Tex. and 
through Chih., Coah., N.L. and Tam. to S.L.P. 

Reported to be poisonous to livestock. 
6. Kallstroemia califomica (Wats.) Vail. Prostrate to decumbent annual; stems hirsute

and strigose, becoming glabrate, 10-65 cm. long; leaves elliptical, 1.5-6 cm. long; leaHets 
3 to 6 pair:;, elliptical to oval, appressed-hirsute, becoming glabrate, 4-17 mm. long, 1.5-9 
mm. wide; peduncles shorter than subtending leaves; sepals lanceolate, 2-4 mm. long,
1-1.5 mm. wide, usually deciduous; petals yellow, obovate, 4-6 mm. long, 2.5-3 mm.
wide; fruit body ovoid, strigillose, 3-5 mm. wide, to 4 mm. high; beak cylindrical, the
base conical, shorter than body, 2-4 mm. long; mericarps about 3 mm. high and 1 mm.
wide, with blunt oblong tubercles to 1.5 mm. long. Incl. var. brachystylis (Vail) Kearn.
& Peeb. K. brachystylis Vail. Found sparingly in the Trans-Pecos along the valley of the
Rio Grande in El Paso, Hudspeth, Presidio and Brewster cos., common throughout the
Rio Grande Plains and spreading n. to Kerr Co. on the Edwards Plateau and e. to Lavaca
Co. in s.-cen. Tex., Mar.-Nov.; Calif., Ariz. and N.M. to Tex., from Baja Calif. through
Son., Chih., Coah., Tam., Sin., Dgo., and S.L.P. to Nay.

5. TRIBULUS L. CALTROP 

Prostrate to ascending diffusely branching annual or perennial herbs; stems appressed
sericeous and hirsute, spreading radially from a central taproot, to 3 m. long; leaves op
posite, even-pinnate, elliptical, one of each pair alternately smaller or sometimes abortive; 
leaflets 3 to 7 pairs, oblong to ovate or elliptical, inequilateral; flowers solitary, the 
peduncles emerging from axils of the alternately smaller leaves; sepals 5, ovate to lanceo
late, pubescent, imbricate in bud, deciduous; petals 5, bright-yellow or rarely white, 
obovate, apex rounded to lobed; stamens 10, in 2 whorls of 5 each, outer whorl opposite 
petals and adnate to them basally, usually slightly longer than inner whorl; intrastaminal 
glands present; ovary ovoid, 5-lobed and -loculed, densely hirsute-pilose; ovules 3 to 5 
per locule; fruit at maturity separating into 5 indehiscent mericarps, each with 2 to 4 
stout dorsal spines and occasional smaller spines and aristate tubercles; each mericarp 
divided internally by oblique transverse septa into 3 to 5 I-seeded compartments; beak 
falling with mericarps. 

A genus of the Old World deserts, with perhaps several dozen species. Three species 
occur as introduced weeds in the Americas. 

1. Prostrate annual; Hewers 5-10 mm. in diameter; peduncles usually shorter than sub-
tending leaves; intrastaminal glands free . . . ..... .. 1. T. terrestris. 

1. Prostrate to ascending perennial; Howers 20-40 mm. in diameter; peduncles usually
longer than subtending leaves; intrastaminal glands connate, forming a 5-lobed 
ring around ovary base .. ..... . . . . . .. ... . ... .... 2. T. cistoides. 

I. Tribulus terrestris L. CALTROP, COAT HEAD, PUNCTURE WEED, ABROJO DE FLOR
AMARILLA, CADILLO. Prostrate annual; leaves 10-45 mm. long; leaflets 3 to 6 pairs, oblong 
to ovate, 4-11 mm. long, 1-4 mm. wide; flowers 5-10 mm. in diameter, the peduncles 
usually shorter than subtending leaves; sepals ovate, 2-3 mm. long, 1.5-2 mm. wide; petals 
3-5 mm. long, 2-3 mm. wide; intrastaminal glands free; fruits to about 1 cm. in diameter
( excluding spines), larger spines 4-7 mm. long. Abundant usually in sandy or gravelly



906 Zygophyllaceae {Caltrop Family)-Rutaceae (Citrus Family) 

disturbed soils throughout the state except on the Gull Coast and the extreme e. portion, 
Apr.-Nov.; nat. to Medit. region, now widely distributed as a weed throughout the warm
temp. areas of the world. 

The spiny medcarps are a nuisance to both man and beast, injurious to bare feet and 
automobile tires, and occasionally fatal to stock if eaten. The plants are extremely difficult 
to eradicate once established in an area, as the seeds will remain viable in the soil for 
at least 8 years. 

2. Tribulus cistoides L. BuRR NUT. Prostrate to ascending perennial; leaves 15-75 mm.
long; leaflets 5 to 7 pairs, oblong to elliptical, 10-19 mm. long, 4-8 mm. wide; flowers 
2-4 cm. in diameter, the peduncles usually longer than subtending leaves; sepals lanceo
late, 6-9 mm. long, 2-3 mm. wide; petals 8-22 mm. long, 5-16 mm. wide; intrastaminal 
glands connate into a 5-lobed ring around ovary base; fruits to about 15 mm. in diameter 
( excluding spines), larger spines 5-8 mm. long. Reported to occur in Tex., but no speci
mens from the state have been seen; in the U.S. known from coastal Fla., Ga. and La., to 
be expected along the Tex. Gulf Coast; nat. to the Old World, a pantrop. weed, especially 
common in the Carib. region and trop. Mex., usually found in maritime habitats. 

FAM. 97. RUTACEAE Juss. CITRUS F AMIL y 

Armed or unarmed shrubs or perennial herbs, rarely small trees; leaves alternate or 
opposite, often pinnately or palmately compound or by reduction simple, usually firm 
and thickish and aromatic, furnished at least on the underside of the leaves ( and usually 
throughout the epidermis) with aromatic oil glands ( these obscure in Ptelea); petioles 
and/or rachises often wing-margined; stipules absent; flowers pedect or polygamous 
or dioecious, in various types of inflorescences; calyx usually 5- ( or 4-) parted, sometimes 
gamosepalous, sometimes caducous, or rarely absent; corolla of 3 to 5 or rarely more 
usually imbricate petals, or rarely absent; stamens 1 to 3 times as many as the petals, 
usually twice as many, and free or variously connate near the base, when 2 whorls present 
the outer whorl opposite the petals; a "disk" usually present just above the level of the 
androecium and below the ovary; ovary and fruit superior, very diverse in the family, 
but usually of several carpels oriented around a central columella, sometimes the carpels 
only lightly coalescent, and sometimes reduced to one; ovules anatropous; endosperm 
usually copious. 

More than 900 species in about 150 genera, mainly in the tropics and temperate regions, 
especially South Africa and Australia. 

1. Leaves opposite or some of them subopposite ( 2)
1. Leaves alternate ( 4)
2( 1 ). Leaves trifoliolate ............................ 6. Helietta, p. 908. 
2. Leaflets more than 3 on most leaves ( 3)
3 ( 2). Leaves palmately compound ................... 8. ChoistJa, p. 909. 
3. Leaves pinnately compound ....................... 3. Amyris (madrensis), 

p. 907.

4( 1). Herbs or subshrubs ( 5) 
4. Shrubs or small trees ( 6)
5 ( 4). Leaves simple; fruit 2-celled ................... 5. Thamnosma, p. 908. 
5. Leaves much-divided; fruit 4- or 5-celled ........... 4. Ruta, p. 907. 
6( 4). Fruit with a leathery bitter oily rind and several wedge-shaped acidulous juicy 

endocarps each with several seeds; stamens usually at least 15 ............•... 
. . . . . . . . . . . . . . . . . . . . . • . . . • . . . . . . . . . . . . . . . . . . . 1. Citrus, p. 907. 

6. Fruit not a hesperidium; stamens fewer than 15 ( 7)
7( 6 ). Fruit a berry or drupe ( 8)
7. Fruit samaralike or else a capsule or folliclelike ( 9)
8 ( 7). Calyx 3- ( rarely 4-) lobed; plants armed ........ 2. Triphasia, p. 907. 
8. Calyx otherwise; plants unarmed ................... 3. Amyris (texana), p. 907. 
9 ( 7). Fruit samaralike ............................. 7. Ptelea, p. 909. 
9. Fruit a capsule or foJliclelike ( 10)
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10(9). Fruit a 4- or 5-celled woody capsule ............. 9. Esenbeckia, p. 910. 
10. Each pistillate flower bearing 1 to 5 bivalved folliclelike carpids ..•.............. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. Zantho:rylum, p. 910 

1. CITRUS L. CITRUS 

An Asiatic genus of about a dozen species, of which several are cultivated in Texas 
and one is said to have escaped. The cultivated citrus fruit plants such as orange ( C.

Amantium L. ), grapefruit [C. maxima (Burm.) Merr. var. uvacarpa Merr. & Lee], lemon 
(C. Limonia Osbeck) and lime [C. aurantifolia (Chrisbn.) Swingle] all have unifolio
late leaves. 

1. Citrus trifoliata L. TRIFOLIATE ORANGE, BITTER ORANGE. Shrub or small tree;
branches usually armed with stout straight thorns; leaves deciduous, trifoliolate; leaflets 
elliptic or obovate, 17-40 mm. long, entire-margined; flowers solitary, perfect; calyx cup
shaped, 3- to 5-toothed; petals usually 4 or 5, whitish, fragrant; stamens at least 15; 
fruit globose or subglobose, about 4 cm. thick. Poncirus trifoliata ( L.) Raf. Infrequent 
near old home-sites and in fencerows in the e. half of the state where it is cult. and 
occasionally occurs as an escape; nat. of Asia ( probably originally Japan). 

2. TRIPHASIA LmJR.

A monotypic genus of southeast Asia. 
I. Triphasia trifolia (Burm. F.) P. Wils. L1MEDERRY. Spiny evergreen shrub 1-2 m.

tall; spines paired at the nodes ( or in the axils), 5-17 mm. long, straight; leaves alternate, 
trifoliolate; leaflets crenate, ovate to broadly elliptic, 1-4 cm. long; flowers solitary; calyx 
cup-shaped, 3- or 4-lobed; petals white, fragrant, 3 or 4, 12-16 mm. long, imbricate in 
bud; stamens 6 ( or 8); fruit a berry, 1- to 3-seeded, globose, or slightly prolate, red, 
10-16 mm. long, insipid, punctate with aromatic oil glands. Cult. in s. Tex. and said to
have escaped; nat. of Asia, now widely introd. in warm regions.

3. AMYRIS P. BR.

Unarmed shrubs; leaves pinnately compound, alternate or opposite; flowers in terminal 
arrangements, inconspicuous, perfect; pedicels bibracteate; sepals 4 or 5; petals 4 or 5, 
whitish, 2.5-3 mm. long; stamens 8 or 10; ovary I-celled; ovules 2, pendulous; fruits a 
small blackish globose juicy drupe, 4-12 mm. thick. 

An American genus of perhaps 2 or 3 dozen species, ranging from Peru and Venezuela 
north to the West Indies and the warmer parts of Mexico, 2 species venturing even as far 
north as south Texas, and another as far north as Florida. 

I. Leaves alternate, trifoliolate, glabrous ............... I. A. texana. 
I. Leaves opposite or subopposite, 5- to 11-foliolate, pubescent .... ........... . ... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. A. rnadrensis. 

I. Amyris texana (Buckl.) P. Wils. LANTRISCO, CHAP0TILL0. Rounded shrubs often
only 1 m. tall, less commonly to 2 m.; leaves alternate, trifoliolate, glabrous and shiny; 
leaflets 1-3 cm. long, 5-15 mm. broad; drupes 4-5 mm. thick. A. paroifolia Gray. Locally 
abundant in brush in s. Tex., n. along the coast to Jackson Co., spring-fall; Tex., N.L.,
Tam. and extreme n. Ver. 

2. Amyris madrensis Wats. Shrubs 1-3 m. tall; leaves opposite or subopposite, 5- to
11-foliolate, dull and pubescent; leaflets ovate or rhombic-ovate, 15-30 mm. long, 7-20
mm. broad; drupes mostly 8-12 mm. thick. Infrequent or rare in brush in extreme s. Tex.
(Cameron, Hidalgo and Willacy cos.), spring-fall; Tex., Coah, N.L. and Tam.

4. RUTA L. RuE 

Glaucous unarmed perennial herbs 3-8 elm. tall, often woody at base; herbage with a 
strong disagreeable odor when bruised; leaves alternate, gland-dotted, twice or thrice 
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pinnately or temately divided; Bowers perfect, in terminal corymbose or panicled cymes; 
sepals 4 or 5, 3-4 mm. long, persistent; petals 4 or 5, 5-9 mm. long, cymbiform, yellow 
or greenish, imbricate in bud; disk thick, 8- to IO-lobed; stamens 8 or 10, lying in pairs; 
ovary 4- or 5-celled, more or less 4- or 5-lobed; ovules several in each cell; fruit a 4- or 
5-celled capsule.

A Mediterranean and Asian genus of perhaps 50 species, of which at least 2 are widely
introduced and weedy. 

1. Petals entire or toothed; lobes of the capsule rounded .. 1. R. graveolens.
1. Petals fringed; lobes of the capsule pointed ........•. 2. R. chalapensis. 

I. Ruta graveolens L. RuE, RUDA, Characters as in the key. Infrequent along road
sides in s. and w. Tex., spring-fall; Eur., now widely introd. 

Reputed to be a narcotic and stimulant. Rue is the symbol of grace. 
2. Ruta chalapensis L. RuE. Characters as in the key. Infrequent or rare in Edwards

Plateau and probably elsewhere in w. Tex.; nat. of N. Afr., now widely introd. in 
warm regions. 

5. THAMNOSMA TORR. & FREM. DUTCHMAN'S BREECHES 

A curiously distributed genus of 4 or 5 species, mostly in the warmer, drier parts of 
North America, but with 1 species in Socotra ( Gulf of Aden or Arabian Sea), and 1 
in South Africa. 

I. Thamnosma texana (Cray) Torr. RUDA DEL MONTE. Unarmed perennial herb or
subshrub usually less than 3 dm. tall; leaves alternate, simple, essentially linear and entire, 
very strongly gland-dotted, 5-15 mm. long, somewhat fleshy, disagreeably aromatic when 
bruised; Bowers perfect, in racemes or racemose cymes; sepals 4; petals 4, imbricate in 
bud, at anthesis erect and somewhat incurved, together somewhat urceolate though not 
coalescent; disk well-developed; stamens 8; ovary 2-celled, 2-lobed, stipitate; ovules 
several in each cell; fruit a leathery 2-cel1ed and 2-lobed capsule 3-7 mm. long, in the 
shape of inflated "dutchman's breeches" with the legs projecting upward. Frequent but 
inconspicuous, Rio Grande Plains, s. and w. parts of Edwards Plateau, the Trans-Pecos 
and s. parts of Plains Country, early spring ( and again in fall); Tex., N.M. and Ariz. 
and n. Mex. 

The plants east of the 100th meridian have mostly clear canary-yellow Bowers. To the 
west the flowers are mostly purplish with only a slight yellow center, or even this be
coming obscured in the extreme west; these more western populations are the f. purpurea 
(Woot. & Stand!.) Lundell ( Rutosma purpurea Woot. & Standl., Thamnosma Aldricliii 
Tharp). 

6. HELIETIA TUL.

A genus of about 7 species of Paraguay, Argentina, Uruguay, Brazil, Venezuela, Cuba, 
Mexico and Texas, mostly inhabiting low, subhumid forests or xeric scrub. 

I. Helietta parvifolia (Gray) Benth. BARRETA. Unarmed spindly shrubs (1-) 2-4 m.
tall; leaves opposite, trifoliolate, 35-50 mm. long, mostly glabrate; leaflets sessile or nearly 
so, usually oblong-obovate, apically rounded; flowers in terminal panicles, perfect, small; 
calyx 3- or 4-parted, about 2 mm. broad; petals 3 or 4, imbricate in bud, ovate to broadly 
elliptic, 2.5-3 mm. long; stamens 3 or 4; ovary 3- or 4-celled, 3- or 4-lobed; fruit of 3 or 
4 indehiscent samaralike carpels, separating from each other at maturity, each winged 
on the upper dorsum, 10-15 mm. long; ovules 2 in each cavity but seeds solitary by 
abortion, about 6 mm. long. Confined to gravel and rocky hills a few miles east of Rio 
Grande City, Starr Co., extreme s. Tex., where it was originally locally abundant, spring , 
occasionally later; Hgo., S.L.P., Tam., N.L. and Tex. 

This species, as well as several other associated unique species, is threatened with 
extermination in Texas due to the massive bulldoze-clearing of the hills on which they 
grow in order that a pittance of forage might be obtained. The Texas Parks Department 
or Highway Roadside Parks Division should salvage some of this unique floral region 
before it is too late to do so. 



Rutaceae (Citrus Family) 909 

7. PTELEA L.111 

Unarmed aroll_latic polygamo-dioecious deciduous shrubs with pallid or even whitish 
epidermis and bark; leaves alternate, trifoliolate, rather variable in pubescence; leaflets 
variable in shape, usually 2-6 cm. long; flowers in terminal panicles, greenish-white; 
sepals 4 or 5 (or 6), 1- 2 mm. long, soon deciduous; petals 4 or 5 (or 6), imbricated in 
bud, commonly 4-5 ( -6) mm. long, broadly elliptic to ovate or linear-oblong; stamens 
4 or 5 ( or 6), alternate to petals ( reduced to vestiges in pistillate flowers ); disk lobed, 
acting as a gynophore; ovaries compressed, 2- ( or 3- ) !ocular; ovules 2 in each locule 
but the lower one in each locule aborting; fruit an indehiscent samara in a single plane, 
with a thin wing all around. 

A North American genus of 3 species of which we have only one. 
1. Ptelea trifoliata L. SKUNK-BUSH, WAFER-ASH, COLA DE ZORRILLo. Nearly throughout

the state but absent from extreme s. part, and in w. Tex. found only in protected canyons. 
We have several weakly distinguished and completely intergrading infraspecific taxa 
as follows: 

I. Leaves with relatively small glands that are mostly less than 0.1 mm. across; fruits
mostly 2-carpellate, the seed-bearing bodies usually less than 1 mm. thick and 
commonly near center or above middle of wings ( 2 )  

1. Leaves with glands 0.15-0.25 (-0.3) mm. across; fruits often 3-carpellate, the seed
bearing bodies often 2 ( -3) mm. thick and sometimes below the middle of the 
wings (3) 

2 (  1 ). Herbage glabrate ( forests of extreme e. Tex.) ..... subsp. trifoliata var. 
bifoliata. 

2. Herbage pubescent ( Aransas Bay n.w. to s. margin of Edwards Plateau and n.e. to e.,
s.e. and n.-cen. Tex. . ...................•••.•.. subsp. trifoliata var. 

mollis T.&G. 
3( 1 ). Lateral leaflets commonly strongly inequilateral, the angles between the lower 

margins and the midvein as much as 90°; leaf blades firmly herbaceous to sub
coriaceous, usually dull-dark-green above, paler to glaucous beneath; the glands 
often very large and numerous, the margins crenate to entire ( canyons of the 
High Plains Country ) .......................... subsp. polyadenia (Greene ) 

Bailey. 
3. Lateral leaflets nearly equilateral, the angles between the lower midveins usually not

more than 50 ° ( rarely to 60° ) ; leaf blades flexible-herbaceous, bright-green and 
somewhat glossy above, margins serrulate to inegularly senate-dentate ( 4) 

4( 3). Leaf blades paler beneath, usually with frominent whitish veins; leaflets attenuate
to acuminate at tips, at least the tennina ones attenuate to petiolelike bases, often 
villous beneath ( infrequent in Trans-Pecos mts.) .. subsp. angustifolia ( Benth.) 

Bailey var. angustifolia. 
4. Leaf blades pale and somewhat lustrous on both sides, the veins inconspicuous;

leaflets acute to obtuse at tip, cuneate to sessile at base, glabrate (Edwards Plateau 
and n.-cen. Tex.) ...........................•. subsp. angustifolia var. 

persicifolia (Greene ) Bailey. 

8. CHOISYA H.B.K.

A small genus of mountainous areas of western North America. 
I. Choisya dumosn (Torr.) Gray. MEXICAN ORANGE, ZORRILLO. Rounded unarmed

shrub usually only 1- 2 m. tall; leaves opposite or subopposite, palmately compound; 
leaflets 5 to IO (rarely only 3), linear, 1-5 cm. long, 1-3 mm. broad, coriaceous, crenulate 
wlth distant gland-tipped teeth; flowers perfect, in axillary corymbiform clusters; sepals 
4 or 5, 4-5 mm. long, deciduous, membranous; petals 4 or 5, spreading, white, obovate, 

iu Adapted partly from Virginia Long Bailey in Brittonia 14: 1-45 . 1962. 
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about 1 cm. long; fruits of 4 or 5 ( or by abortion 3) coriaceous 2-valved carpels separat
ing from each other at maturity; seeds mostly solitary, 3-4 mm. long, black. Infrequent 
in Trans-Pecos mts,, summer-fall; Tex., N.M., Chih. and Coah. 

9. ESENBECKIA H.B.K.

An American tropical genus of perhaps 2 dozen species, of which perhaps one still 
occurs in Texas. 

I. Esenbeckia Berlandieri Baill. JoPOY. Small tree 3-6 m. tall, with whitish bark on
the smaller limbs; leaves alternate, digitately 3-foliolate; leaflets elliptic, glossy, dark
green, 3-15 cm. long, 1-5 cm. broad, rounded at apex, narrowed to base; flowers in ter
minal clusters, perfect; sepals 4 or 5, orbicular to elliptic, 1.5-2 mm. long, deciduous; petals 
4 or 5, imbricate in bud, spreading, elliptic to obovate, 2.7-3 mm. long; stamens 4 or 5; 
ovules 2 in each of the 4 or 5 cells; fruit a thick-walled tough or even woody 4- or 5-
celled loculicidal capsule 3-6 cm. long, rather deeply ( 4- or) 5-lobed on top and often ( 4-
or) 5-ridged laterally. E. Runyonii Morton. Exceedingly rare, formerly known from 4 
trees at Los Fresnos, Cameron Co. in extreme s. Tex., at a locality which has since been 
cleared of most vegetation, presumably no longer a member of our flora although cult. at 
several residences in Cameron Co., summer-fall; Tam., N.L., S.L.P., Ver., Cro. and 
probably elsewhere. 

IO. ZANTHOXYLUM L. 

Shrubs or trees, dioecious or polygamous, the branchlets and often the foliage and even 
sometimes the trunk armed with usually curved prickles; leaves alternate, pinnately 
once-compound, usually deciduous; leaflets often glandular-crenate or serrate; flowers in 
terminal or axillary clusters, small, yellow-green; calyx of 4 or 5 sepals that are commonly 
more or less united or ( in some species) apparently absent; petals 4 or 5; stamens 4 or 5, 
alternate with the petals, rudimentary in the pistillate flowers; carpels 2 to 5, essentially 
separate or sometimes slightly united basally , rudimentary in the staminate flowers; each 
carpel maturing into usually I-seeded dry follicles; seeds usually glossy-black. Fagara L. 

The name is sometimes incorrectly spelled "Xanthoxylum." 
A genus of about 160 species in the warmer parts of the world. The leaves of some 

species are chewed as a counter-irritant in a primitive treatment for toothache. 
1. Leaves 1-3 dm. long, those on flowering branches with 9 to 17 acute or acuminate

leaflets 35-90 mm. long; inflorescence 6-15 cm. long . 1. Z. Clava-Herculis. 
1. Leaves averaging smaller, those on flowering branches with 5 to 11 blunt usually

obtuse or rounded leaflets 8-35 mm. long; inflorescence usually smaller ( 2) 
2 ( 1). Sepals apparently absent; Trans-Pecos mts. . ..... .4. Z. parvum. 
2. Sepals apparently present; east of the Pecos River ( 3)
3(2). Sepals, petals and stamens usually 4 each; flowers in short often lateral axillary

inflorescences usually only 1-2 cm. long ........... 3. Z. Fagara. 
3. Sepals, petals and stamens usually 5 each; flowers in ample terminal panicles ...•..

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. Z. hirsutum.

1. Zanthoxylum Clava-Herculis L. PEPPERBARK, HERCULES-CLUB, PRICKLY ASH, TICKLE
TONGUE, TOOTHACHE TREE. Rounded shrub or tree; leaves relatively large, 1-3 dm. long; 
those on flowering branches with 9 to 17 acute or acuminate leaflets 35-90 mm. long; 
inflorescence terminal, ample, 6-15 cm. long; sepals, petals and stamens 5 each. Frequent 
in forested areas of e. and s.e. Tex., w. sparingly to n.-cen. Tex., spring; s.e. U.S

2. Zanthoxylum hirsutum Buckl. TxcKLE-TONGUE, TOOTHACHE TREE, PRICKLY A.SH.
Shrub or rarely small tree; leaves of flowering branches usually about 25-120 nun. long, 
with 5 to 11 obtuse leaflets 10-35 mm. long, the twigs and foliage usually more or less 
hirsutulous or pilosulous; flowers in terminal panicles 1-7 cm. long; sepals, petals and 
stamens 5 each. Z. carolinianum var. fruticosum Gray. Frequent shrubs in brushy areas 
of Edwards Plateau, lower parts of Plains Country and n.-cen. Tex., usually in cal
careous soil but also frequent in sandy soils of Rfo Grande Plains ( where the pubescence 
is usually most dense), spring; Ark., Okla. and Tex. 
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Reports of Z. insulare Rose in Texas are based on misdetermined specimens of Z. 

hirsutum. 
3. Zanthoxylum Fagara ( L.) Sarg. CoLIMA, UNA DE CATO, CORRE0SA. Shrub, rounded,

very prickly; leaves usually 2-9 cm. long, with 5 to 9 ( rarely to 13) usually broadly 
obovate or oval leaflets 7-15 (-20) mm. long; inflorescences lateral, inconspicuous, shorter 
than the foliage; sepals, petals and stamens 4 each. F agara Pterota L. Frequent in brush 
of Rio Grande Plains and near the coast n. to Jackson and Matagorda cos., winter-spring; 
Ver., Qro., S.L.P., Tam., N.L., Coah., Tex., Fla., W.I. and C.A. 

4. Zanthoxylum parvum Shinners. SHINNERS' TICKLE-TONGUE. Shrub to 15 dm. tall;
leaflets •,• to 9, broadly elliptic- to ovate-lanceolate, obtuse, crenulate, pilosulous, 6-11 
mm. long; inflorescence terminal on the branches, appearing in spring before the leaves
expand; sepals apparently absent; petals 4; staminate flowers and fruit unknown. Known
only from a few populations in the Davis Mts. in the Trans-Pecos at elev. of 4,000-5,000
ft., Apr.; endemic.

FAM. 98. SIMAROUBACEAE DC. QuASSIA FAMILY 

Trees or spiny shrubs with usually bitter bark, mostly dioecious, the young branches 
more or less pubescent; leaves alternate, simple to pinnate, lacking pellucid dots; flowers 
perfect or unisexual, borne in axillary clusters or racemes or in panicles or spikes; sepals 
and petals ( sometimes absent) 3 to 8; stamens mostly as many as or twice as many as 
sepals, obdiplostemonous, distinct, borne on or at base of floral disk; fruit various, in ours 
schizocarpous, the mericarps becoming samaralike or drupelike. 

About 120 species in 20 genera mostly in temperate or tropical regions in both 
hemispheres. 

1. Slender trees; leaves odd-pinnate; fruit a samara ...... 1. Ailanthus, p. 911. 
1. Spiny shrubs; leaves simple, sometimes scalelike; fruit a drupe ( 2)
2( 1). Leaves well-developed; petals 4 or 5; stamens 8 to 10 ...... ............... . 

...•.....•..........•.•................•..... 2. Castela,p.911. 
2. Leaves reduced to ephemeral scales; petals 5 to 8; stamens usually 12 or more

........................... .................. 3. Holacantha, p. 912. 

1. AILANTHUS DESF.

About 10 species in Australasia. 
1. Ailanthus altissima (Mill.) Swingle. CoPAL TREE, TREE-OF-HEAVEN. Graceful tree of

rapid growth, polygamo-dioecious, propagated by seeds and basal suckers, to 20 m. 
tall, the smooth trunk and branches containing a large pith, the open crown broadly 
globose; leaves to 6 dm. long, odd-pinnate, as much as 25-foliolate; leaflets elliptic-oblong 
to lanceolate, acuminate, falcate, to 15 cm. long and 45 mm. wide; flowers greenish 
or yellowish, in large terminal panicles, the staminate somewhat malodorous; calyx regu
lar, the 5 lobes imbricated; petals 5, infolded-va1vate; stamens 10 in staminate flowers, 2 
or 3 in perfect flowers; disk lobed; ovary 2- to 5-parted into Hat !-celled divisions, in fruit 
becoming 1 to 5 oblong-el1iptic membranaceous I-seeded samaralike mericarps 3-5 cm. 
long. A. glandulosa Desf. Usually found in waste places such as alleyways, fencerows 
and similar places, rather weedy, mostly in e. third of Tex., Apr.-June; introd. from Asia 
and established from Mass. and s. Ont., s,w. to Tex:. 

2. CASTELA TURP. GOAT-BUSH 

Thirteen species, mostly in tropical America. 
I. Castela texana (T. & G.) Rose. ALLTHORN, BISBmINDA, CHAPARRO AMAncoso. Low

polygamo-dioecious shrub with spinescent branchlets and axillary spines, densely 
branched, to about 2 m. tall, the young branches with grayish-white intensely bitter bark; 
leaves subsessile, coriaceous, linear-oblong to Ianceolate or narrowly oolanceolate, obtuse 
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to acute and mucronulate at apex, vemicose above, silvery- or grayish-canescent beneath, 
with the margins strongly revolute, to 25 mm. long and 7 mm. wide; flowers 3-4 mm. 
long, solitary or fascicled in the axils, with the pedicel 2-3 mm. long, red to salmon-pink 
or orange-color on outer surface, usually yellowish on inner surface; sepals and petals 4, 
subtended by 4 minute ovate bracts; petals narrowly obovate; stamens 8, inserted on a 
fleshy disk, the filaments basally hirsute; carpels 4, lightly coherent during development; 
fruit usually 4 distinct and widely spreading bright red drupelike mericarps 6-10 mm. 
long, subglobose, slightly compressed. C. erecta Turp. subsp. texana (T. & G.) Cronq., 
C. tortuosa Liebm., C. Nicholsonii fJ texana T. & G. On gravelly hills and bluffs in thickets
and in mesquite prairies from Terrell Co. s. to Cameron Co. and e. to Travis Co., Mar.
May; also n.e. Mex.

3. HOLACANTHA GRAY CRUCIFIXION THORN 

Two species in southwestern United States and northern Mexico. 
1. Holacantha Stewartii C, H. Mull. Sprawling or depressed dioecious shrub to 6 dm.

high, with rigid spine-pointed intricately arranged branches, the younger gray-green stems 
with densely matted appressed silky hairs; branches and spines ( 6 cm. long or more) with 
a single axillary bud and no lateral or extra-axillary buds at the bases; leaves scalelike, 
ephemeral; flowers unisexual, produced in dense clusters; sepals 6, ovate, acute, pubes
cent, about 1 mm. long; petals 6, fleshy, dorsally pubescent, deeply concave, with narrow 
thin margins, about 4 mm. long and 1.7 mm. wide; stamens about 12; filaments 1.5-2 mm. 
long, strongly hirsute at the broadened base, glabrous at the subulate apex; fruit per
sistent for 1 or 2 years; carpels usually 6, lightly coherent during development, later 
dHinct, lenticular-ovate, acute, the ventral margins obtusely ridged, 8-9 mm. long, 5-6 
mm. broad, 3-4 mm. thick, glabrous, red or green, smooth, vernicose. On gravelly hills
and cliffs of canyons in s. Trans-Pecos Tex. and n. Mex., spring.

FAM. 99. MELIACEAE Juss. MAHOGANY FAMILY 

Trees or shrubs with hard scented wood and with alternate usually compound dotless 
leaves witl10ut stipules; inflorescences composed of panicles of perfect mostly 5- or 6-
merous small regular flowers; sepals imbricate in bud; petals imbricate or valvate in bud; 
stamens mostly 8 or 10, monadelphous; anthers 2-celled, opening lengthwise, often sessile 
in tube formed by the united filaments; ovary superior, often 3- to 5-celled, the base 
surrounded by a ring or cuplike disk; styles and capitate stigma united; fruit a capsule 
or drupe. 

More than 1,000 species in about 50 genera, mostly in tropical regions. 

1. MELIA L.

Characters of the family. About 10 species native to Asia. 
1. Melia Azedarach L. CmNABERRY-TREE, PRIDE-OF-INDIA, CANELON, PARAiso. Tree to

15 m. tall, with a broad spreading rounded crown; leaves bipinnate, 3 dm. long or more; 
leaflets numerous, ovate to elliptic-lanceolate, acuminate, to about 6 cm. long and 3 cm. 
wide, the margins crenate-dentate; flowers fragrant, with puberulent pedicels 3 mm. 
long; sepals small, elliptic, 1-2 mm. long, puberulent with simple or stellate hairs ( like 
pedicels); petals narrowly oblanceolate or spatulate, white to pale-lavender, about 1 cm. 
long, widely spreading; stamen tube purplish, cylindrical, 8-10 mm. long, with numerous 
irregular teeth at orifice and 10 to 12 included anthers; drupes yellow, subglobose, thin
fleshy, about 15 mm. in diameter, bitter or bitter-sweet and astringent, a single seed in 
each cell of the bony putamen. In thickets, floodplain woods and borders of woods in 
e. half of Tex., Mar.-May; nat. of Asia but cult. and escaped as far n. as s.e. Va. in
the U.S.
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MALPIGHIA F AMll.. y 

Shrubs or trees, sometimes scandent, commonly invested with simple hairs that are 
medi6xed; leaves opposite, stipulate, entire to dentate or rarely lobate, often with petiolar 
glands and jointed petioles; Bowers usually perfect and showy, variously arranged, 
cleistogamous Bowers often present; sepals 5, usually glanduliferous in the normal Bowers; 
petals 5, conspicuously clawed; stamens 5 or 10, some often sterile, the anthers diverse ; 
styles usually 3, distinct or united; fruit drupaceous, nutlike, capsular or of 1 to 3 samara
like mericarps. 

About 850 species in perhaps 60 genera, mostly in the American tropics and subtropics. 

1. Fruit a capsule or drupe, glabrous or puberulent at most; receptacle flat or depressed;
stamens 10, all perfect ( 2) 

1. Fruit of winged samaras or nutlike, long-strigose; receptacle usually pyramidal;
stamens 5 or 6 ( 3) 

2( 1 ). Fruit a Beshy drupe, not separating; leaves glandless, typically ovate to elliptic
lanceolate; calyx with 6 to 10 noticeable glands .•. 1. Malpighia, p. 913. 

2. Fruit dry, separating into 3 carpels that dehisce; leaves with 2 petiolar glands,
typically linear-lanceolate; calyx without glands ••. 2. Thryallis, p. 913. 

3( 1 ). Fruit of 2 or 3 winged samaras; plant viny, the stems twining; stamens 6, all 
perfect or some without anthers ................. 3. Janusia, p. 913. 

3. Fruit a crested nutlet; plant shrubby, the stems straight; stamens 5, only 2 perfect .•
. . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . • . 4. Aspicarpa, p. 914. 

I. MALPIGlllA L.

About 35 species, mostly in tropical America. 
1. Malpighia glabra L. BARBADOS CHERRY, MEXICAN MYRTLE, MANZANITA. Shrub to

25 dm. tall, diffusely branched; leaves opposite, short-petioled, entire, ovate to elliptic
lanceolate, acute to acuminate, to 7 cm. long and 4 cm. wide, glabrous or nearly so, 
bright-green; flowers with slender articulated bracteolate pedicels, in short axillary cymes, 
about 15 mm. broad; calyx with 6 to 10 glands; petals variously dentate, pink to reddish 
or somewhat purplish; fruit red, broadly ovoid, a stony 3-celled 3-lobed drupe, the carpels 
crested or winged on the back and indehiscent, about 8 mm. long, edible. In thickets, 
brushlands and palm groves in s. Tex., Mar.-Oct.; from s. Tex. to n. S.A. and the W.I. 

2. THRYALLIS L.

About 12 species in southwestern United States and Mexico. 
1. Thryallis angwtifolia ( Benth.) 0. Ktze. Low slender essentially glabrous shrub to

4 dm. tall, the somewhat strigose stems herbaceous above; leaves opposite, sessile or 
petiolate, entire, usually somewhat glaucescent, linear to linear-lanceolate or rarely oval, 
obtuse-mucronate to acuminate, pale beneath, to 55 mm. long and 13 mm. wide; racemes 
laxly Bowered, to about 15 cm. long; Bowers usually yellow or orange-color, becoming 
reddish with age, with articulated bracteolate pedicels about 6 mm. long; calyx glandless 
or essentially so; sepals ovate-oblong to lanceolate, bearded at apex, 3-4 mm. long; petals 
entire or dentate, persistent, larger ones to 7 mm. long, the lamina triangular-ovate to 
ovate-oblong; capsules subglobose, 3-lobulate, 3-4 mm. long, the carpels separating and 
dehiscent. Galphimia angustifolia Benth. On rocky open or thinly wooded hills and in 
prairies from the Edwards Plateau southw. in Tex., Apr.-Oct.; also n. Mex. 

3. JANUSIA Juss.

Twelve species in southwestern United States to Argentina. 
I. Janusia gracilis Gray. Stems slender, wiry, somewhat scandent, pale-pubescent;

leaves opposite, short-petiolate, entire, linear to narrowly lanceolate, acute at apex, to 35 
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mm. long and 7 mm. wide, silky-strigose ( especially beneath), the margin with several
toothlike glands near base; peduncle 2-flowered; bracts linear, about as long as the
bibracteolate pedicels; flowers small, of two kinds, yellow to orange-yellow, becoming
reddish-brown with age, solitary or in axillary clusters; sepals and petals 5 each, the
petals undulate; petaliferous '/lowers with glandular calyx, a 3-angled style and 3 ovaries,
the entire to denticulate petals 4-6 mm, long and with a rhombic-ovate lamina; cleistoga
mous '/lowers with a style and only 2 ovaries; fruit of 2 or 3 veiny samaras 9-12 mm.
long. On open rocky hills, river terraces and sandstones in the Trans-Pecos, Apr.-Sept.;
from w. Tex. to s. Ariz. and n. Mex.

4. ASPICARP A Rrrn. ASP-HEAD 

Slender branching shrubs with erect or reclining stems; leaves opposite, entire, sessile 
or short-petiolate; flowers of two kinds; petaliferous flowers in mostly terminal clusters, 
pedicellate, with glandular calyx and orbicular-obovate fimbriate rose-color petals, the 
glands about half the length of the sepals; cleistogamous flowers sessile or on long 
peduncles in the axils of the lower leaves, with a glandless calyx; fruit of 2 crested outlets. 

About a dozen species in southwestern United States to Argentina. 

1. Clcistogamous flowers sessile in the leaf axils ......... L A. hyssopifolia.
1. Cleistogamous flowers pedunculate, subtended by a pair of foliaceous bracts ( 2)
2 (I). Peduncles of the pair of solitary flowers as long as or commonly longer than the

leaves .................................... , .• 2. A. longipes.
2. Peduncles of the umhellate (?) cleistogamous flowers much shorter than the leaves .

• . . . • . • . • . • . . . . . . . . . . . . • . . • . . . . . . . • • . . . • . . . . . 3. A. humilis.

1. Aspicarpa hyssopifolia Gray. Stems erect, numerous from a woody base, to 3 dm.
tall; leaves sessile to somewhat clasping, linear to linear-lanceolate or sometimes oblong
elliptic, acute, with scattered appressed hairs on the margins and on the midrib beneath, 
to 2 5  mm. long and 6 mm. wide; petaliferous flowers with ovate sepals about 2.5 mm. 
long, the petals 5-7 mm. Jong; nutlet reticulate, 3- 5 mm. long. On open or brushy lime
stone hills and slopes in the Edwards Plateau and southw. in Tex., June-Aug.; also n. Mex. 

2. Aspicarpa longipes Gray. Stems numerous from a woody base, to I m. tall, usually
much less, strigillose with appressed hairs, sometimes partly scandent; leaves ovate to 
ovate-oblong, rounded or abruptly pointed at apex, cordate to subcordate at base, strigose 
with appressed hairs, the primary veins conspicuous on the pale lower surface, to 4 5  mm. 
long and 1 5  mm. wide; petaliferous flowers with ovate sepals 3.5-4.5 mm. long, the petals 
6-8 mm. long; peduncles of cleistogamous flowers usually surpassing the leaves, 2-flow
cred; nutlets 4- 5 mm. long. On dry rocky slopes in the Trans-Pecos, July-Sept.; also
n. !vlex.

3. Aspicarpa humilis ( Benth.) Juss. Low ascending shrub, the sterns to about 4 dm.
long, strigillose; leaves broadly ovate to oblong-lanceolate, obtuse to acute at apex, 
truncate to subcordate at base, to 2 5  mm. long, sparingly strigillose, paler beneath; 
pctaliferou.� flowers in terminal clusters, with ovate sepals 2.5-3 mm. long, the petals 
5-6.5 mm. long; peduncles of cleistogam-0us flowers usually much shorter than the leaves;
nutlets 4.5-5 mm. long. On dry rocky hills in the Trans-Pecos, summer; also n. Mex.

Although some authors include Texas in the area of distribution for this plant, no speci
men that might be placed here with surety has been seen from pie state. It is quite pos
sible tlrnt A. humilis and A. longipes represent only phases of the same species. 

FAM. 101. POLYGALACEAE R. BR. 

MILKWORT F AMIL y 

Represented in Texas only by the genus Polygala that differs from other genera in the 
family primarily by its 2-celled dehiscent cnpsular fruit thnt very rarely has one of the 
cells aborted. 

About 800 species in 12 genera of world-wide distribution. 
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I. POLYGALA L.112 PoLYGALA. MILKWORT 

In our region herbaceous annuals or suffruticulose perennials with simple entire leaves; 
leaves alternate, opposite or whorled, sessile to shortly petiolate; Bowers in terminal or 
axillary racemes, subsessile to distinctly pedicellate; sepals 5, the 3 outer herbaceous 
or the 2 lower very rarely petaloid, free or the 2 lower connate, persistent or deciduous; 
the 2 inner sepals (wings) usually petaloid, much larger than the others, deciduous; 
persistent; petals typically 3, united at base, the lower (keel) cymbiform, clawed, oc
casionally 3-lobed, unappendaged or usually with an apical beak or crest; the 2 upper 
petals ligulate to ovate, sometimes galeate, united to stamina} tube or keel ( or both) at 
least at base; 2 lateral petals rarely present, always minute; stamens 8 or rarely 6, the 
filaments united nearly to apex into a sheath split on the upper side, adnate to keel and 
upper petals at base; anthers usually confluently 1-celled, opening by an apical or introrse
apical pore; ovary 2-celled; ovules solitary, pendulous from the apex of the central 
placenta; style usually slender and often elongate, bent, more or less excavated at apex; 
stigma 2-lobed, often tufted; capsule equally or unequally 2-celled, winged to margined 
or marginless, compressed contrary to the partition, usually membranous-herbaceous, the 
cells usually dehiscent; seeds globose to fusiform or conic, usually pubescent and almost 
always arillate. 

About 550 species of world-wide distribution. 
1. Keel blunt, without crest or beak ( 2)
1. Keel with crest or beak ( 8)

2( I). Capsule and leaves not obviously glandular ( 3)
2. Capsule and leaves bearing large glands ( 7)
3 ( 2). Leaves nearly uniform, oval to ovate ( 4)
3. Leaves more or less dimorphous, the lower ones oval to oblong, the upper ones longer

and linear to oblong or elliptic to ovate ( 5)

4( 3). Plants erect, densely hirsute; wings 4-5 mm. long; capsule 8.5-13 mm. long ... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. P. ooatifolia, 

4. Plants prostrate or only slightly ascending, glabrous; wings about 4 mm. long;
capsule about 2 mm. long . . . . . . . . . . . . . . . . . . . . . . 2. P. rimulicola. 

5 ( 3). At least some leaves oblong-obovate and somewhat truncate-mucronate at apex, 
these widest above the middle; depth of the entire or merely denticulate-lobulate 
scarious margin of aril less than the height of the corneous umbo ............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 3. P. Palmeri. 

5. Leaves never oblong-obovate, obtuse to acuminate at apex; deptl1 of the lobed or
lobulate scarious margin or aril equaling or exceeding the height of the corneous 
umbo (6) 

6 ( 5). Capsule merely ciliate at maturity; aril not veil-like ...................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. P. longa. 

6. Capsule pubescent on sides at maturity or ( if merely ciliate) the aril veil-like ..... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. P, obscura. 

7(2). Leaves obovate .............................. 6. P. glandulosa. 
1. Leaves linear to oblong-lanceolate .................. 7. P. macradenia. 

8 ( 1). Keel with a conic or cylindric beak, not crested ( 9 )  
8. Keel with a fimbriate crest ( 12)
9( 8). Leaves squamiform, 4 mm. or less long ( 10) 
9 .  Leaves not squamiform, witl1 a distinct lamina ( 11) 

10(9). Plants green, about 15 cm. tall; racemes 4- to 6-Howered, 2.8 cm. long or less; 
Bowers white; capsule oblong, 2.8 mm. long ....... 10. P. mi,mtifolia. 

10. Plants glaucous, 15-40 cm. tall; racemes many-flowered, to 10 cm. long; Bowers pink
and rose-color; capsule cuneate to cuneate-obovate, 3-4 mm. long ............ . 
. . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 11. P. mal'avillase-risis. 

m Adapted from S. F. Blake in Contr. Gray Herb. 47:1-122. 1916; N. Am. Fl. 25:305-
379. 19 24.
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11 ( 9). Leaves essentially similar throughout, narrowly elliptic to oval or rarely sub
orbicular, the pubescence ( like on the stem) densely spreading or sometimes 
spreading-incurved . . . . . . . . . . . . . . • . . • • . . . . . . . . . 8. P. Lindheimeri. 

11. Leaves mostly linear to lanceolate but sometimes with the lower ones broader, the
puberulence merely incurved like on the stem ..•... 9. P. Tweedyi. 

12(8). Capsule urunargined or narrowly and equally margined on both cells (13) 
12. Capsule winged or margined on the upper cell, marginless on the lower ( 25)
13 ( 12). Sepals not decurrent on the pedicels; pedicels not winged; flowers never truly

yellow, the racemes never compounded into a cymose panicle ( 14) 
13. Sepals decurrent on the winged pedicels; flowers yellow or orange, often turning

green in drying or ( if white) with the racemes compounded into a cymose 
panicle ( 24 ) 

14(13). Cleistogamous flowers present, borne on short leafless basal branches; flowers 
bright rosy-purple, in loose racemes ............. 21. P. polygama. 

14. Cleistogarnous flowers absent; flowers white to purple ( 15)
15( 14). Wings less than half as long as keel; stem glaucous; aril cellular, equitant,

not obviously lobed ........................... 20. P. incamata. 
15. Wings equaling or exceeding keel, rarely slightly shorter; stem not glaucous; aril

2-lobed, rarely obsolete ( 16)
16( 15). Racemes cylindric or conic-cylindric or at least distinctly tapering above ( 17) 
16. Racemes capitate to ovoid or cylindric, obtuse or merely apiculate ( 21)
17 ( 16). Plants biennial or perennial, usually several-stemmed ................•.•.• 

• • . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 15. P. alba.
17. Plants annual, single-stemmed ( 18)
18(17). Wings 3-3.3 mm. long ........................ 18. P. Hookeri. 
18. Wings 1.2-3 mm. long (19)
19(18 ). Leaves whorled at least to middle of stem ....... 14. P. verticillata. 
19. Leaves alternate throughout or whorled only at base of stem ( 20)
20( 19). Stem finely stipitate-glandular or puberulous ..•. 12. P. paniculata.
20. Stem glabrous ................................... 13. P. leptocaulis. 

21 ( 16). Wings broadly elliptic or oval, ( 2.8-) 4.5-6.3 mm. long, about twice as long as 
keel; aril more than half as long as seed ..•.••..... 16. P. sanguinea. 

21. Wings equaling or but little longer than keel; aril usually less than half as long as
seed (22) 

22(21). Leaves all alternate .......................... 17. P. mariana. 
22. Leaves whorled at least below ( 23)
23(22). Wings ovate to ovate-oblong, merely acute and short-mucronate; racemes 6-12

mm. thick ................................... 18. P. Hookeri. 
23. Wings acuminate and strongly cuspidate from a deltoid base; racemes 10-17 mm. thick

............................................. 19. P. cruciata. 

24 ( 13). Racemes s�litary at tips of ste�s and branches, capitate or thick-cylindric, 
9-20 mm. thick; bracts mostly deciduous .......•• 22. P. nana. 

24. Racemes several or many, cymosely arranged at apex of stem and branches, 6-13
mm. thick; bracts persistent ..................•. 23. P. ramosa. 

25( 12). Stems glabrous or at most with scattered minute incurved puberulence; flowers 
3-5 mm. long; upper cell of capsule noticeably longer than lower cell, the broad
scarious wing erose .•..•.•..•............•..... 24. P. hemipterocarpa. 

25. Stems strigillose or puberulous; flowers usually smaller than above; upper cell of
capsule only slightly longer than lower cell, very narrowly and evenly winged 
or keeled ....•............................... 25. P. scoparloides. 

1. Polygala ovatifolia Gray. Suffrutescent at base, branched, erect, 3 dm. tall or less,
densely and softly spreading-pilose; leaves ovate or on the branches sometimes ovate-
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oblong, 1.2-3 cm. long, 6-13 mm. wide, acute to obtuse at apex, rounded or cuneate at 
base, short-pilose on both sides with spreading hairs; petioles about 2 mm. long; racemes 
rather loose, 2-6.5 cm. long; sepals ovate-lanceolate, acute, 3 mm. long, deciduous; wings 
oblong to oval, 4-5 mm. long, abruptly short-pointed, pilose, soon deciduous; capsule 
ciliate, orbicular, 8.5-13 mm. long; seed 4 mm. long; aril with rather broad lobed and 
lobulate scarious margin. On rocky hills and slopes in w. Edwards Plateau and Rio 
Grande Plains, Apr.-July; Tex., N.M. and n. Mex. 

2. Polygala rimulicola Steyerm. Delicate perennial from a woody base, glabrous
throughout or minutely puberulent with incurved hairs; stems numerous, very slender, 
prostrate or slightly ascending, branching, 1-5 cm. long, green; leaves similar throughout, 
subsessile, elliptic-ovate, 1.5-4 mm. long, 1-2.5 mm. wide, acute to slightly cuspidate, 
slightly fleshy; flowers 1 or 2, terminal, rose-purplish and white, 5 mm. long; pedicels at 
maturity recurved and nodding, 2 mm. long; upper sepal persistent, ovate, 1.5-2 mm. 
long, 1 mm. wide, acute, glabrous; lower sepals free, deciduous, oblong-obovate, 2-3 
mm. long, 1 mm. wide, acute, glabrous; wings deciduous, oblique, broadly obovate, 4 mm.
long, 2.5 mm. wide, obtuse at apex, narrowed at base, veiny, glabrous; keel unbeaked,
inflated, greenish-yellow, pouch-shaped, 3 mm. long, the outer upper and lower ends
rounded, the inner upper ends terminating in 2 short parallel straight appendages ex
tending toward the base of the flower, the upper third of the keel covered with numerous
erect short fine hairs; upper petals united to the keel about three-eighths their length,
white at the base, purplish-red at apex, linear-oblong, 4-5 mm. long, 1 mm. wide, sub
truncate at apex, slightly puberulent within; stamens 7; capsule venose, broadly obovate
oval, 2 mm. long, 1.5-2 mm. wide, emarginate, sparingly covered with short incurved
hairs, densely pubescent in the sinus of the emarginate apex; seed oblong, 1-1.5 mm. long,
densely sericeous-pubescent with long hairs; aril globose, 0.5 mm. high, with a large
umbo at each side, comeous, glabrous. In crevices of boulders and cliffs, endemic to the
Guadalupe Mts. in the Trans-Pecos, June-Oct.

The glabrous globose aril with no conspicuous lobes, tl1e unbeaked keel, persistent 
upper sepal, prostrate habit, minute leaves and flowers, and essentially glabrous condition 
of stem, leaves, and fruit distinguish this species. 

3. Polygala Palmeri Wats. Stems several, 12-18 cm. tall, densely and subcanescently
pubescent with spreading-incurved hairs; leaves from oval below to oblong or commonly 
oblong-obovate above, the middle and upper leaves 15-16 mm. long and 4.5-7 mm. wide, 
obtuse to truncate and mucronate at apex, cuneate at base, thick, incurved-spreading
pubescent; racemes 35-45 mm. long, canescently pubescent, 6- to 11-flowered; flowers 
pale-greenish-yellow and purplish; wings obovate, 5.7-6 mm. long, 2.8 mm. wide, 
acutish, pubescent nearly all over with spreading-incurved hairs; keel equaling wings; 
capsule oval-ovate, somewhat narrowed above, rounded at base, ciliolate, 1 cm. long; 
seed 6 mm. long; aril 1.5 mm. deep, with spreading-pilose umbo and much narrower 
subentire scarious margin extended into short anterior and dorsal subhorizontal lobes. On 
open or brushy limestone slopes on s.w. Edwards Plateau, May-Aug.; also Coah. 

4. Polygala Ionga Blake. Several-stemmed, suffruticulose below, 1.5-5 elm. tall, densely
incurved-griseous-puberulous; lower leaves oblong to oblong-elliptic or linear and 8-17 
mm. long, the middle and upper oblong-lanceolate to linear and 17-36 mm. long and
1.5-4 mm. wide, acute to acuminate or sometimes obtuse at apex, griseous-puberulous;
racemes loose, 2-10.5 cm. long; flowers purplish; sepals lanceolate, pubescent, 2.2-3.5
mm. long; wings oval to suborbicular, 3.5-5.5 mm. long, 2.4-4 mm. wide, rounded at
apex, rather sparsely pubescent; keel 4-5.7 mm. long; capsule oval, ciliolate, 7-8 mm.
long; seed 4-4.5 mm. long; aril 1 mm. high, the dorsal margin 1.5 mm. long, the umbo
0.4 mm. high, pilose, tile scarious margin strongly lobulate, with subdistinct or distinct
dorsal and shorter lateral lobes. On rocky grassy slopes, among rubble on talus, in rocky
washes and arroyos, and about caprock, mostly limestone, in w. part of Edwards Plateau
and the Trans-Pecos, Apr.-Nov.; from Tex. to s. Ariz. and n. Mex.

This species, P. racemosa Blake and P. reducta Blake probably represent one highly 
variable species. 

5. Polygala obscura Benth. Many-stemmed, suffruticulose below, 1.2-4 run. tall,
grayish-puberulous with incurved or rarely slightly spreading hairs; lower leaves oblong 
to oval-oblong and 12-28 mm. Jong and 4-7 mm. wide, the middle and upper oblong to 
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oval-ovate or lanceolate to linear and 18-42 mm. long and 1.5-12 mm. wide, obtuse to 
acuminate, puberulous; raceme loose, 3.3-9 cm. long; flowers purplish; sepals lanceolate, 
acute; wings oval-obovate to elliptic, 4.5-5.8 mm. long, 2-3.5 mm. wide, rounded, sparsely 
pubescent along middle and toward apex; keel nearly glabrous, 4.8-5 mm. long; capsule 
oval, when young usually densely puberulous, in age glabrate and ciliate or more or less 
puberulous on sides, 8-9 mm. long; seed 4-4.8 mm. high; aril 1.3-3 mm. long, veil-like, 
appressed, with broad irregularly lobulate scarious margin and pubescent umbo but 
without distinct lateral and dorsal lobes. P. puberula Gray. On open or brushy dry slopes, 
rare in Edwards Plateau and the Trans-Pecos, May-Aug.; from Tex. to Ariz. and s.
cen. Mex. 

6. Polygala glandulosa H.B.K. Stems very numerous from a thick woody rootstock,
suffruticulose, diffuse, 1-2 elm. long, somewhat gray-pubescent with incurved hairs, 
densely leafy; leaves obovate to oval-obovate or rarely suborbicular-oval to cuneate
obovate, 4.5-10 mm. long, 1.5-6 mm. wide, rounded to subtruncate and mucronate at the 
apex, cuneate to rounded at base, thick, densely translucent-glandular-dotted, incurved
puberulent or short-pilosulous; Bowers 1 or 2 on short axillary racemes, purple; sepals 
oblong-ovate, obtuse, 1.2-1.5 mm. long, ciliate and puberulous, the upper often sub
persistent; wings spatulate-obovate, about 7.5 mm. long and 3.5 mm. wide, rounded at 
apex, Iong-cuneate at base, short-pilose and sparsely ciliate; keel 3-lobed, 4.5 mm. long; 
capsule elliptic, deeply emarginate, slightly pilose, dotted with whitish glands; seed 
oblong, appressed-hairy; aril galeiform, equitant, with very short lobes, about one fourth 
as long as seed. On gravelly hills in scrub and about boulders on crest of chalky hills in 
s. Rio Grande Valley, Apr.-Aug.; s. to cen. Mex.

7. Polygala macradenia Gray. Stems numerous, 3.5-21 cm. long, crowded, suberect to
ascending, fruticulose below, 'from a thick woody rootstock, flexuous, densely leafy, 
canescently incurved- or incurved-spreading-puberulous; leaves linear-oblong to oblong
lanceolate, 2-6.3 mm. long, 0.6-1.3 mm. wide, obtuse, rounded at base, Battened above, 
thick, densely and canescently puberulous, thickly gland-dotted; racemes 1- or 2-ffowered; 
flowers purple; sepals oblong-ovate, obtuse, pilosulous and gland-dotted, 1.7-2.1 mm. 
long; wings obovate, 5-5.5 mm. long, about 2.5 mm. wide, rounded at apex, cuneate at 
base, sparsely spreading-puberulous, ciliolate, purple; keel 4.5 mm. long; capsule oblong 
to oblong-ovate, canescently incurved-puberulous and gland-dotted, 5-5.5 mm. long; 
seed silky-pilose, comose at apex, 4 mm. long; aril 1.2-1.6 mm. hig'h, with comeous 
vaulted sparsely pubescent umbo 0.9-1.1 mm. high and three short descending scarious
ended subappressed lobes. On dry rocky slopes, rock outcrops and plains, mostly lime
stone, in upper Rio Grande Plains, South Plains, w. Edwards Plateau and s. Trans-Pecos, 
Apr.-Oct.; from Tex. to s. Ariz. and n. Mex. 

8. Polygala Lindheimeri Gray. Stems several from a fruticulose ba:;e, suberect to
decumbent, densely pilose to pilosulous with wide-spreading or sometimes incurved
spreading hairs, about 18 cm. long; lower or all the leaves elliptic to oval or rarely 
orbicular, mucronate at the obtuse to rounded apex, rounded to cuneate at base, 5-13 
mm. long, 3-12 mm. wide, coriaceous, spreading-pilosulous or incurved-spreading-puberu
lous, reticulate; middle and upper leaves usually oblong to oblong-lanceolate, acute at
each end; racemes 2- to 8-ffowered, geniculate, 1-3.5 cm. long; upper sepal ovate, acute,
ciliate and pubescent or pubcrulous, persistent, 2.8-3.2 mm. long; lower sepals 2 mm.
long; wings oblong-obovate, 4.5-6 mm. long, 2.3 mm. wide, barely retuse at the rounded
apex, cuneate at base, pilosulous; keel 4.2-4.8 mm. long, the beak 0.6-1.1 mm. long;
capsule oblong, striate, pilosulous, 4.8 mm. long, 2.4 mm. wide; seed silky-pilose, 3.3 
mm. long; aril 1.8 mm. deep, entirely comeous, the umbo 0.4 mm. deep, with in
distinct appressed dorsal and oblong entire lateral lobes 1.4 mm. long. On brushy lime
stone hills and bluffs in s.w. Tex., s. to Zapata Co. and w. to Presidio Co., Mar.-Oct.; also
N.M. and n. Mex.

9. Polygala Tweedyi Britt. Suffruticulose, several- to many-stemmed, spreading to
erect, incurved-puberulous, usually densely leafy, 7-28 cm. tall; leaves more or less 
distinctly dimorphous or sometimes uniform, linear to lanceolate or elliptic to ovate
lanceolate, 4-26 mm. long, 1-6 mm. wide, the lowest broader than the others, sometimes 
orbicular, acute to acuminate or rarely subobtuse, coriaceous, more or less reticulate, 
incwved-puberulous; peduncles 1 cm. long or less, terminal and pseudo-oppositifolious, 
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sometimes arising near base of stems; racemes 3- to 22-flowered, geniculate, 4-46 mm. 
long; bracts elliptic, coriaceous, persistent, 1.2 mm. long; pedicels incurved-puberulous, 
1-1.5 mm. long; flowers purple or lavender or rarely whitish, the keel partly yellow;
upper sepal persistent, elliptic to ovate, ciliolate and puberulous, 2-2.8 mm. long; lower
sepals 1.8-2.4 mm. long; wings obovate to oblong-obovate, 4-5.3 mm. long, 1.8-2.3 mm.
wide, obtuse to rounded at apex, cuneate at base, glabrous or sparsely incurved-puberu
lous along midline; keel 3.5-5.3 mm. long, sometimes puberulous, the beak 0.5-1.4 mm.
long; capsule oval to oblong, striate, puberulous or subglabrous, 4-4.5 mm. long, 2-2.8 
mm. wide; seed silky, 2.8-3.5 mm. long; aril corneous, 1.2-2.2 mm. high, with 2 linear
or linear-oblong appressed lateral lobes. P. texensis Robins. On rocky-gravelly hills, among
boulders and on old lake-bed deposits from cen. Tex., w. to Presidio Co. in the Trans
Pecos, May-Aug.; from Okla. and Tex., w. to s. Ariz. and n. Mex.

10. Polygala minutifolia Rose. Stems very numerous, fruticulose, green, erect, about
15 cm. tall, sparsely strigillose or subglabrous; leaves squamiform, minute, linear-lanceo
late, 1-4 mm. long, about 0.5 mm. wide, acurninate, sparsely incurved-puberulous; 
racemes straight, 4- to 6-flowered, 28 mm. long or less; flowers white; sepals ovate to 
elliptic, acute, 2.2-2.7 mm. long, the upper persistent; wings oval-obovate, 4 mm. long, 
2.2 mm. wide, truncate-rounded at apex, glabrous; keel 3.5 mm. long, the blunt beak 
0.7 mm. long; capsule oblong, nearly glabrous to sparsely pubescent toward apex, 2.8 mm. 
long; seed sericeous, 2.3 mm. lqng; aril 0.8 mm. long, with 2 oblong lateral lobes. On 
led,ges in mts. of the Trans-Pecos, June-July; also n. Mex. 

11. Polygala maravillasensis Correll. Plants broomlike, 2-4 dm. tall; stems from a
woody base, erect or erect-ascending, rather stout and stiff, glabrous and usually glaucous
bluish; leaves squamiform, linear-subulate, mostly less than 1.5 mm. long, marginally 
incurved-puberulous, early-fugacious; racemes many-flowered, straight, simple or 
branched, to 1 dm. long; Bowers pink and rose-color, with pedicels 1.5-2.5 mm. long; 
sepals 2-2.5 mm. long, elliptic, obtuse, the upper persistent; wings obovate, rounded at 
apex, about 4.5 mm. long and 2 mm. wide; the 2 upper ligulate petals deep-rose-color; 
keel 3.5-4 mm. long ( including the beak); capsule cuneate to cuneate-obovate, glabrous, 
3-4 mm. long; seeds sericeous, 2 mm. long; aril 1 mm. long, with 2 short lateral lobes.
In crevices of cliffs on mts. in s. Trans-Pecos Tex., June•July; endemic.

12. Polygala paniculata L. Slender erect annual, to 4 dm. tall, densely pedicellate
glandular; leaves whorled at extreme base of stem, otherwise alternate, linear to linear
spatulate, rarely linear-obovate, mucronate, 8-18 mm. long, 1-4 mm. wide; racemes 
loose, cylindric, 5-6 mm. thick, the axis becoming 95 mm. long; pedicels 0.7-1 mm. long; 
flowers rosy or purplish, rarely white; sepals ovate to oblong-ovate, obtuse, 1.3 mm. long; 
wings obovate to spatulate-obovate, 2-2.5 mm. long, 0.7-1 mm. wide, rounded at apex, 
long-cuneate at base, 3-nerved; keel 2-2.5 mm. long, the crest of 3 or 4 lobes on each 
side; capsule elliptic, 1.7 mm. long; seed appressed-pubescent, 1.5 mm. long; aril 0.4-0.8 
mm. long, the 2 lobes appressed. Tex. (-fide Blake), Ver., the W.I. and S.A.

13. Polygala leptocaulis T.&G. Slender annual, to 5 dm, high, glabrous, branched
above; leaves all scattered, linear to subfiliform, 8-25 mm. long, 1 mm. or less wide, 
acuminate, slightly revolute; racemes cylindric, loose or rather dense, 5-5.5 mm. thick, 
the axis to about 10 cm. long; pedicels 0.8-1 mm. long; flowers rosy, rarely white; sepals 
ovate, obtuse, 1 mm. long; wings obovate, about 2 mm. long and 0.9 mm. wide, rounded 
at apex, cuneate at base, 3-nerved; keel 2 mm. long, the crest of 2 or 3 lobes on each side; 
capsule oblong, often very slightly narrowed toward apex, with a row of glands on each 
side of septum, 1.6-1.8 mm. long; seed subcylindric, appressed-pubescent, 1.2 mm. long; 
aril minute, 2-lobed, about one tenth as long as seed. In savannahs and low open pine
lands in e. Tex., May-June; along Coastal Plains from Miss. to Tex., also Mex., C.A., 
Cuba and S.A. 

14. Polygala verticillata L. Erect single-stemmed glabrous annual, 5-40 cm. tall, usually
freely branched; leaves in whorls of 4 or 5 up to middle of stem or throughout, rarely 
with only 1 or 2 w'horls below with the rest alternate, those of the branches scattered, 
linear to narrowly elliptic, 5-30 mm. long, 0.7-5.5 mm, wide, acute to acuminate at eaah 
end and cuspidate; peduncles to 9 cm. long; racemes conic to cylindric-conic, acute to 
acuminate, dense or loose, 2.2-4.5 mm. thick, the axis 35 mm. long or less; bracts subulate, 
glandular-denticulate, deciduous; pedicels 0.2-1 mm. long, rarely to 2 mm. long; Bowers 
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whitish and greenish, rarely purplish-tinged; sepals ovate, ciliolate, 0.9-1.1 mm. long; 
wings obovate-oval, 1.6-2 mm. long, 1.1-2 mm. wide, broadly rounded at apex, shorl
clawed, about 3-nerved; keel 1.2-1.5 mm. long, the crest on each side of a lamella and 
1 or 2 lobes; capsule oval, 1.8-2.1 mm. long; seed pilosulous, 1.5-1.8 mm. long; aril 0.7-1 
mm. long, the 2 lobes linear-oblong or obovate. Incl. var. isocycla Fern. and var. spheno
stachya Penn. In prairies, sandy post-oak and pine woodlands in the e. third of Tex.,
May-July; from Fla. to Tex., Okla., Colo. and Ut., n. to Mass. and s. Man.

Plants found in our area with most of the leaves alternate or with only 1 or 2 whorls 
below have been segregated as var. ambigua (Nutt.) Wood. 

15. Polygala alba Nutt. Stems numerous from a perennial rootstock, often with a
cluster of short leafy branches at base, erect or ascending, simple or sparsely branched,
2-3.5 dm. tall; leaves scattered except for 1 or 2 whorls at base, the lowest spatulate
obovate, 4-12 mm. long, 1.5-2.5 mm. wide, the others linear, acuminate, cuspidate, 8-25
mm. long, 1-1.5 mm. wide; racemes dense, conic-cylindric, 2-8.5 cm. long, 5-8 mm. thick;
flowers white with a green center, the crest often purple; sepals ovate to oblong, obtuse,
1.3-1.5 mm. long; wings elliptic, about 3 mm. Ion� and 1.5 mm. wide, rounded at apex,
short-cuneate at base; keel 3 mm. long, the crest of 4 lobes on each side; capsule elliptic
to oblong-elliptic, 2.5-3 mm. long, 1.3-1.6 mm. wide; seed pilose, 2.3-2.5 mm. long; aril
0.8-1.5 mm. high, the 2 lobes oblong, appressed. Sandy soil, rocky hills, mesquite plains,
in cedar thickets, on rimrock and breaks and in dry washes in all but extreme e. Tex.,
Mar.-Oct.; from e.-cen. Tex., n. to Minn., w. to S.D., Wash. and Ariz., s. to s. Mex.

16. Polygala sanguinea L. Slender erect annual, 4 dm. tall or less, simple or branched;
leaves all alternate, numerous, linear to elliptic-linear, 7-39 mm. long, 1-4.5 mm. wide, 
acute to acuminate and mucronulate, erect or ascending, papillose-serrulate on margin 
with subglandular teeth; peduncles 3-30 mm. long; racemes capitate to thick-cylindric, 
very obtuse and dense, 6-14 mm. thick, the axis 7-40 mm. long; bracts subulate, 1-1.5 
mm. long, at length deciduous; pedicels 1.1-1.5 mm. long; flowers greenish and rosy or
purplish, rarely white; sepals oval to elliptic-ovate, acute to subacute, glabrous, 1.3-1.8
mm. long; wings ovate-oval, 4.8-6.3 mm. long, 2.5-3.5 mm. wide, rounded at apex, short
clawed, 9-nerved; keel 2.5-2.7 mm. long, the crest on each side of a lamella and a
cuneate lobe, or these connate; capsule cuneate-suborbicular, with short flattened sterile
base, 2.5-3 mm. long, 2-2.5 mm. wide; seed subglobose-pyriform, pointed at base, rounded
at apex, short-pilose, 1.5-1.7 mm. long; aril 1-1.3 mm. long, the 2 lobes linear or linear
oblong, scarious, appressed. P. viridescens L. In bogs and moist open flatwoods in n.e.
Tex., May-July; from N.S. to s. Ont. and Minn., s. to Tenn., Okla., La. and n.e. Tex.

At anthesis the pedicels are 1.5 mm. long or less and the wing is more than 4.5 mm. 
long. These characteristics readily separate this species from P. mariana.

11. Polygnla mariana Mill. Slender erect annual, 1.5-4 dm. tall, sparsely papillose
puberulent above; leaves all alternate, linear or the lower spatulate, 6-24 mm. Jong, 0.5-
2.5 mm. wide, cuspidate, usually ascending; racemes capitate to short-cylindric, obtuse 
to apiculate, 6-11 mm. thick, the axis 5-35 mm. long; bracts subulate-ovate, erose, often 
ciliolate, deciduous; pedicels 1.8-2 mm. long or more; flowers pink or purple; sepals 
elliptic to ovate-lanceolate, obtuse to subacuminate, sometimes ciliolate, 0.8-1.8 mm. long; 
wings broadly elliptic to elliptic-obovate, 3-5 mm. long, 1.3-3 mm. wide, slightly apiculate 
at apex, cuneate at base, commonly 6-nerved; keel papillose below, 2.3-3.2 mm. long, the 
crest on each side of a lamella and a single Jobe; capsule suborbicular to rhombic-sub
orbicular, with a broad stipelike sterile base, about 2.2 mm. long, 1-2 mm. wide; seed 
subglobose-pyriform, rostrate at base, rounded or apiculate at apex, short-pilose, 1.1 mm. 
long; aril 0.4 mm. long, the 2 oblong cellular lobes fastened to the point of seed, loosely 
descending and standing forward. P. Harperi Small. In low moist open pinelands and 
savannahs, and on seepage slopes in s.e. Tex., Apr.-Sept.; from Fla. to Tex., n. to N.J., 
Del, Md. and Ky. 

At anthesis the pedicels are about 2 mm. long or occasionally longer and the wings 
are rarely more than 4.5 mm. long. These characteristics readily separate P. mariana
from P. sanguinea.

18, Polygala Hookeri T. & G. Slender erect or procumbent annual, papillose-puberulent 
above, 1-2.5 dm. tall; leaves in remote whorls of 3 or 4 or the uppermost scattered, linear, 
4-10 mm. long, 0.5-1 mm. wide, acutish, barely mucronulate, strongly revolute, glanduli
form-puberulous; peduncles mostly 3-7 cm. long; racemes conic-cylindric, acuminate or
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at least apiculate, loose, 6-9 mm. thick, the axis 7-40 mm. long; bracts triangular-ovate, 
ciliolate, spreading, persistent, 1 mm. long; pedicels 1.5-2 mm. long; flowers pink; sepals 
broadly ovate, short-mucronate, ciliolate, 1.1-1.4 mm. long; wings oblong-ovate, about 
3 mm. long, 1.3-1.5 mm. wide, inflexed and very short-mucronate at apex, rounded at 
the oblique sessile base, stipitate-glandular-ciliolate on the upper margin, 7-nerved; keel 
2.8 mm. long, the crest on each side of a triangular lamella and 2 entire lobes; capsule 
orbicular, plump, strongly winged beneath on the stipelike base, 1.4-2.2 mm. long and 
wide; seed plump, ellipsoid, somewhat shining, short-pubescent, 1.2 mm. long; aril equal
ing the seed, the 2 linear lobes appressed. In low pinelands in e. Tex., Apr.-Aug.; along 
the coast from Fla. to Tex. 

19. Polygala cruciata L. Slender erect annual, 6-40 cm. tall, simple or usually
cymosely branched; leaves in whorls of 3 or 4 throughout or the uppermost scattered, 
linear to linear-elliptic, the upper largest, 8-35 mm. long, 1-5 mm. wide, usually apiculate 
at the obtuse to rounded apex, narrowed at base; peduncles to 5 cm. long; racemes thick
cylindric to ovoid-cylindric, obtuse to apiculate, 1-1.7 cm. thick, the axis 6 cm. long or 
less; bracts subulate-attenuate from an ovate base, ciliolate, spreading, persistent, 1.5-2.5 
mm. long; pedicels 2-2.4 mm. long; flowers rosy-purple to greenish or rarely white; sepals
ovate, obtuse to acutish, ciliolate, 0.8-1.4 mm. long; wings broadly deltoid-ovate, 3.5-5.6
mm. long, 2.7-3.6 mm. wide near base, subsessile or very shortly clawed at the truncate
or slightly oblique base, acuminate and strongly cuspidate at apex, about 9-nerved; keel
2.8-3.5 mm. long, the crest on each side of a lamella and 2 or 3 entire or bifid lobes;
capsule suborbicular, very plump, strongly oblique and winged below on the stipelike
base, 2-2.2 mm. long, 1.8-2.1 mm. wide; seed ellipsoid, plump, short-pubescent, 1.1-1.3
mm. long; aril 0.9-1.1 mm. long, the 2 linear lobes appressed. In and on edge of bogs,
on seepage slopes and in savannahs in e. Tex., May-Sept.; from Fla. to e. Tex., n. along
the coast to Va. and inland to Ky.

20. Polygala incamata L. Simple or sparsely branched annual, about 35 cm. tall, the
glaucous stem sulcate and sparsely leaved; leaves scattered ( the very lowest often 
opposite or even whorled), linear, 4-6 mm. long, 0.3-0.6 mm. wide, acuminate, cuspidate, 
glaucous; peduncles 2-3.5 cm. long; racemes dense, 6-38 mm. long, 1-1.3 cm. thick in 
flower, 5.5-6 mm. thick in fruit; pedicels 0.5 mm. long; flowers rose-purplish; sepals 
oblong-ovate to lanceolate, rounded to subacuminate, serrulate, 2-2.5 mm. long; wings 
linear-oblong, about 3 mm. long and 0.6 mm. wide, somewhat undulate-convolute, obtuse 
to submucronulate, not clawed; upper petals 6.7 mm. long; keel 7 mm. long, united 
with the staminal tube and upper petals into a trough 5 mm. long; crest on each side 
of about 3 lobes, these variously lobed or cleft; capsule suborbicular-ovate, cordate at 
base, 2.4 mm. long, 2 mm. wide; seed plump, pilose, 2.2 mm. long; aril 1.1 mm. high, 
membranaceous-cellular, equitant, erect, scarcely lobed. In open grassy areas, savannahs 
and bogs, and open flat woodlands in the e. third of Tex., May-Sept.; from Fla. to Tex. 
and Mex., n. to L.I., N.J., Pa., s. Ont., s. Mich., s. Wisc., Ia. and Neb. 

21. Polygala polygama L. Stems solitary to many from a biennial rootstock, erect or
ascending, simple or sparsely branched, 1.5-3 dm. tall, glabrous, bearing loose racemes 
of cleistogamous flowers from the base or ( in late season) from the axils of the leaves; 
leaves all alternate or the very lowest sometimes opposite, the lower or sometimes all 
spatulate to obovate and obtuse to rounded and mucronulate, slightly fleshy, the longer 
upper leaves usually linear to spatulate-linear and acutish, 12-31 mm. long, 2-8 mm. 
wide; peduncles 1-2 cm. long; racemes cylindric, obtuse, loose, 9-14 mm. thick, the axis 
13.5 cm. long or less; bracts ovate to oblong-ovate, glabrous, deciduous, 1-1.3 mm. long; 
pedicels 1-4 mm. long; flowers pink to pink-purple, rarely pale-lilac or nearly white; 
sepals oval to oval-ovate, rounded to acutish, glabrous, 1.3-2.2 mm. long; wings oval to 
oval-obovate, 3.2-6 mm. long, 2-3.8 mm. wide, obtuse or rounded at apex, cuneate or 
clawed at base, about 3-nerved, glabrous; keel 3-5 mm. long, the crest on each side of a 
lamella and 2 or 3 divided lobes; capsule oval, margined, sometimes erose, plump, 2.5-4 
mm. long, 2-3 mm. wide; seed ellipsoid, short-pointed at base, plump, pilose, 1.8-2.8
mm. long; aril 0.8-2 mm. long, the pilose comeous umbo terminating the beak of the
seed, the 2 linear-elliptic to oval cellular-scarious lobes appressed. Incl var. obtusata
Chod. In bogs, low sandy soil in open woodlands and along streams in open woods in
e. Tex., Apr.-June; from Fla. to e. Tex., n. to N.S., s.w. Que., s. Ont., Mich., Wisc.
and Minn.
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22. Polygala nana ( Michx.) DC. Stems several from an annual or biennial rootstock,
simple, erect to ascending, 7-17.5 cm. tall; basal leaves tufted, spatulate to obovate or 
elliptic-obovate, 15-43 mm. long, 3-17.5 mm. wide, rounded and sometimes mucronulate 
at apex, narrowed at base, thickish, 3- to 5-nerved; stem leaves few, alternate, linear
spatulate to oblanceolate or obovate, 1.3-4 cm. long, 1.5-8 mm. wide, rounded to acum
inate and mucronulate at apex; peduncles solitary, 23-75 mm. long; racemes conic-capi
tate, becoming ovoid-ellipsoid or thick-cylindric, acute to very obtuse, 1-1.7 cm. thick, 
1-3.7 cm. long; bracts linear-subulate, ciliolate, at length deciduous or sometimes per
sistent, 5.5-6.5 mm. long; flowers subsessile, yellow turning deep- or bright-green in
drying; sepals elliptic-lanceolate to linear-subulate, 3-5.3 mm. long, cuspidate-acuminate,
ciliate; wings elliptic, 6.5-7.5 mm. long, 1.8-2.8 mm. wide, acuminate and somewhat
involute at apex into a cusp to 1 mm. long, scarcely narrowed at base, sparsely ciliolate, 3-
to 5-nerved; keel 4.5-5.8 mm. long, the crest on each side of 3 linear entire to 3-parted
lobes; anthers 6; capsule oval to suborbiculnr-oval, 1.6-2 mm. long, 1.2-1.6 mm. wide;
seed ellipsoid to subpyriform, pilose, with a prominent thick blunt rostrum at base, 0.8-
1.8 mm. long; aril 0.7-1.1 mm. long, the 2 linear scarious lobes appressed, one third to
nearly as long as seed. Pilostaxis 11a11a ( Michx.) Raf. On seepage slopes, in savannahs and
low open pinelands in s.e. Tex., Apr.-June; from Fla. to S.C. and Tex.

Plants of this species are sometimes confused with the more eastern P. lutea L. The 
cusp of the largest sepals of that species, however, is less than 1 mm. long and the sepals 
are orange-color instead of yellow. 

23. Polygala ramosa Ell. Erect glabrous annual, 1.5-4 dm. tall, fibrous-rooted; stems
solitary, simple or branched; basal leaves in a small tuft, elliptic to obovate, 7-20 mm. 
long, 2-6 mm. wide, rounded at apex, usually narrowed into a petiolelike base; stem 
leaves linear to spatulate or elliptic, 7-24 mm. long, 1.5-8 mm. wide, acute to obtuse at 
each end; branch leaves linear, reduced; racemes numerous, terminal and on axillary 
branches forming a flattish cymose panicle to 14 cm. broad, the separate racemes loosely 
flowered and 7-11 mm. thick and 18 mm. long or less; bracts lance-ovate, ciliolate, 
spreading, persistent, 1.5 mm. long; pedicels narrowly winged, 1.3-2.3 mm. long; flowers 
yellow, turning very dark-green in drying; sepals ovate, ciliolate, acuminate, 1.1-2 mm. 
long; wings obovate to elliptic-obovate, strongly cuspidate at the somewhat involute 
apex, 2.9-3.5 mm. long, 1.1-1.3 mm. wide, 3-nerved; keel 2.1 mm. long, the crest on each 
side of a lobed lamella and a 2- or 3-parted lobe; capsule suborbicular, plump, 0.8 mm. 
long and wide; seed ellipsoid, very plump, short-hairy, 0.6-0.7 mm. long; aril 0.2 mm. 
long, the 2 lobes oval, appressed. Pilostaxis ramosa (Ell.) Small. In seepage areas of 
savannahs, open slopes and in boggy open pinelands in s.e. Tex., May-Sept.; from Fla. 
to Tex., n. to N.J. 

24. Polygala hemipterocarpa Gray. Stems several, sparsely branched, erect from a
fruticulose base, sulcate, essentially glabrous, slightly glaucous, 12-56 cm. tall; leaves 
linear, 6-23 mm. long, 0.6-1 mm. wide, acute to subacuminate and mucronate at apex, 
obtuse at base, thickish, flattish above, beneath convex, !-nerved, scarcely sulcate, 
glabrous; racemes 3-21 cm. long; flowers white, greenish-veined; sepals oval to ovate, 
obtuse, 1.6-2.3 mm. long; wings obovate, 3.5-4 mm. long, 1.6-1.8 mm. wide, rounded at 
apex, 5-nerved; keel 3.4 mm. long, the crest on each side of about three 2- to 4-lobed 
processes; capsule oblong, 5 mm. long, 2.3 mm. wide, the upper cell noticeably the 
longer and broadly scarious-winged with the wing erose-crenulatc, the lower cell wing
less, filled by the seed; seed short-silky-pilosulous, 2.7 mm. long; aril ( of seed in winged 
cell) 2 mm. long, the 2 scarious lobes linear; aril of seed in wingless cell obsolescent. 
Grassy stony slopes of canyons in mt�. of the Trans-Pecos, May-July; from w. Tex. to 
s. Ariz. and Mex.

The broad, irregularly erose-crenulate wing of tl1e upper cell of the capsule distinguis'hes
this species from P. scoparioidcs with tJ1e wing uniformly narrow and essentially entire. 

25. Polygala scoparioides Chod. Stems numerous, angulate, finely incurved-puberulous,
9-30 cm. tall, slightly glaucescent; leaves linear-acicular, 7-14 mm. long, 0.6-1.3 mm.
wide, acute to acuminate at each end, mucronate, more or less strongly bisulcate beneath,
glabrous or nearly so; racemes 15-78 mm. long; flowers white, greenish-veined; sepals
oblong-ovate, rounded, glabrous, 1.3 mm. long; wings spatulate-ohovate, 2.6-3 mm. long,
1.3-1.6 mm. wide, barely mucronulate at the obtuse apex, 5-veined; keel 2.8 mm. long,
the crest on each side of 3 weak lobes; capsule oblong-elliptic, very narrowly winged on
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upper side, 3-3.5 mm. long, 1.6 mm. wide, the upper cell slightly the longer, both cells 
dehiscent; seed subcylindric, puberulous, 2.5-3 mm. long; aril 1-1.9 mm. long, the 2 linear 
lobes appressed. Incl. var. multicaulis Gray. On limestone slopes and hills, in rubble of 
talus slopes and in crevices of limestone ledges on w. edge of Edwards Plateau and in 
the Trans-Pecos, Apr.-Nov.; from Tex. to Ariz. and n. Mex. 

Closely allied to P. hemipterocarpa.

FAM. 102. EUPHORBIACEAE Juss. SPURGE FAMll,Y 

Herbs, shrubs or trees; leaves opposite or alternate or whorled, usuall}" stipulate (but 
stipules commonly very small or caduceus); highly variable as to inflorescence and 
Hower form but the flowers are always unisexual; petals can be present or absent; a lobate 
"disk" is commonly present at least in the pistillate flowers; the ovary is nearly always 
3-celled and each locule has a separate style which in some species is deeply dissected
( exceptions are Crotonopsis with one locule; Croton m011anthogymis with only one locule
well-developed; Jatropha dioica and Bernardia obovata regularly 'have fewer than 3
locules); the placentation is axile and the ovules pendulous ( attached near the middle in 
Reverchonia), anatropous, with a ventral raphe; seeds 1 or 2 per cell, when 2 then
collateral; the micropyle in many species is covered by a caruncle; the fruit is usually a
capsule ( except an achene in Crotonopsis), when ripe the dorsal walls of the locules
usually separate septicidally from the central placental axis called the columella ( this
small, fragile or obsolete in Stillingia, Acalypha and those species mentioned above as
having regularly fewer than 3 cells); the seeds are liberated through the ventral ( axile)
openings of the locules which are in many species eventually loculicidal.

A vast and diverse family of over 200 genera and several thousand species. It is said 
by some authors that most Euphorbiaceae are poisonous. A number of our species are 
known to be toxic to livestock. The starchy, tuberous roots of Manihot species replace 
grains as staple starchy crops in much of the hot, forested lowlands of South America; 
these roots have to be specially treated, steeped, dried and heated, before the edible 
materials (mandioca, cassava, tapioca) can be prepared from them. The Brazilian rubber 
trees (genus Hevea) are widely planted in Malaysia and Africa. The castor-bean 
( Ricinus) formerly was valuable for its oil. Croton oil is prepared from species of 
Croton. Some species of the family are valued as ornamentals ( Breynia, Acalyplia,
Ricinus, Codiaeum, etc.). 

1. Flowers without perianth, borne from a rather small cup-shaped or um-shaped
calyxlike involucre ( individual bracts not discernible except as lobes at the rim), 
often with glands attached to the top between the lobes and near the rim; stami
nate flowers each of a single naked stamen, few to many, in groups within the 
involucre; pistillate flower solitary, central, with a 3-lobed ovary ( one ovule per 
locule); sap usually milky ...................... 20. Euphorbia, p. 95 5. 

I. Flowers with a calyx, manifestly unisexual ( 2)
2( 1 ). Leaves palmately lobed, the margins usually serrate ( 3)
2. Leaves not palmately lobed ( 6)
3( 2 ). Leaf blades peltate .......................... 16. Ricinus, p. 953. 
3. Leaf blades not peltate ( 4)
4( 3 ). Flowers in terminal racemes ................... 1 9. Manihot, p. 95 5. 
4. Flowers in forking cymelike panicles ( 5) 
5( 4). Leaves and stems armed with translucent aciculate stinging hairs ........... . 

• . . . . . . . . . . . • . . . • . • . . . . . . . . . . . . . . . . . . . . . • . . • . 18. Cnidoscolus, p. 954. 
5. Leaves and stems essentially glabrous or only sparingly pubescent ......•........ 

. . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . 17. Jatropha, p. 953. 
6(2). Stems perennial, fleshy, rising wandlike 2-6 run. from underground horizontal 

rootstocks ( oozing "blood" when freshly broken); leaves fasciculate on short 
lateral spurs; male and female flowers borne on separate plants; cells of ovary 1 
or rarely 2; seeds 1 per locule; columella absent ... 17. ]atropha (dioica), p. 953. 

6. Plants otherwise ( 7)
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7 ( 6). Plants clothed with stellate or forked hairs or lepidote scales ( 8) 
1. Plants with simple or malpighiaceous hairs or glabrous ( 11)
8(7). Seeds not carunculate; anthers erect in bud; plants shrubby; staminate calyx lobes

3; hairs stellate or forked ....................... 10. Bemardia, p. 942. 
8. Seeds usually carunculate; anthers turned inward and down in bud; plants herbaceous

or shrubby; staminate calyx lobes 4 or usually 5; plants clothed with stellate or 
forked hairs or lepidote scales ( 9) 

9 ( 8). Margins of pistillate calyx lobes with a number of linear laciniations .......... . 
. . . • . . . . . • . . . . • . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . 6. Julocroton, p. 939. 

9. Margins of pistillate calyx lobes essentially entire ( 10)
10( 9). Fruit one-seeded, indehiscent . . . . . . . . . . . . . . . . . • 5. Crotonopsis, p. 937. 
10. Fruit usually 3-seeded and always dehiscent . . . . . . . . . 4. Croton, p. 929. 
11 ( 7). Ovules 2 in each of the 3 cells of the ovary, collateral; seeds ecarunculate, wedge

shaped; stamens ( at least the outer ones) opposite the sepals; if plant entirely 
staminate then leaves entire and plant subglabrous ( 12) 

11. Ovules 1 in each cell; seeds mostly carunculate; stamens ( at least the outer ones)
alternate with the sepals; if plant entirely staminate then margins of leaves crenate 
or serrate or plants pubescent ( 14) 

12 ( 11). Plants shrubby, mostly 4-6 chn. tall; male and female flowers on separate plants, 
both sorts of flowers with petals • . . • . . . . . . . . . . . . . 1. Andrachne, p. 925. 

12. Plants herbaceous or if appearing subshrubby then shorter than 2 chn.; male and
female flowers either on separate plants or on the same plant, neither kind of 
flower petalif erous ( 13 ) 

13( 12). Annual herbs of sandy soils, with only a single main stem; flowers and upper 
stipules distinctly purplish-red; leaves at least 4 times as long as broad; flowers in 
groups of 6 to 12 per axil; pistillate calyxes relatively small in relation to fruit, 
hidden by fruit in a distal view . . . . . . . • . • . . . . . . . 3. Reverchonia, p. 929. 

13. Annual or perennial herbs, usually several-stemmed from the base; flowers and upper
stipules sometimes pale-reddish but not distinctly purple; leaves rarely as much as 
4 times as long as broad; flowers solitary or in two or threes in the axils; lobes 
of pistillate fruiting calyxes long enough to be visible from a distal view ....... . 
. . . . . . • . . . . . . • . . . . . . • • . . • . . . . • . . . • . . . . . . . . . . . 2. Phyllanthus, p. 925. 

14( 11 ). Stamens 2 or 3 or rarely 4 per male flowers; inflorescences terminal spikes or 
spiciform thyrses; juice of plant often milky ( 15) 

14. Stamens more than 3, or if so few (in Tragia) then inflorescences lateral, flowers
pedicelled and plants with stinging hairs; juice never milky ( 17) 

15(14). Lower part of ovary enlarged and indurated after anthesis and at maturity 
separating from the upper dehiscent portion and persisting as a 3-pointed gyno-
base; columella fragile and not long persisting after dehiscence ............... . 
. . . . . . . . . . . . . . . • . . • . . • . • • . . • . . . . . • . . . . . . . . . • . 15. Stillingia, p. 951. 

15. Ovary and dehiscence otherwise, columella persistent (16)
16( 15). Seeds with caruncles falling at dehiscence ....... 13. Sebastlania, p. 951. 
18. Caruncles absent; seeds white, persistent on the placenta and columella long after

dehiscence ..................•...............• 14. Sapium, p. 951. 
17 ( 14). Stamens 2 to 5 ( up to 10 in terminal flowers) per male flower; pubescence of 

stiff stinging hairs intermingled with soft spreading ones .................... . 
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18( 17). Plants shrubby, with fascicled spatulate leaves .• 9. Adelia, p. 942. 
18. Plants herbaceous; foliage otherwise ( 19)
19 ( 18). Inflorescence terminal or apparently so; petals absent ...................•.. 

. . . . . . . . • . . . . . . . . . . . • . . . • • • . . . . . . . . . . . . . . . . . . 11. Acalypha, p. 943. 
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19. InJlorescences axillary; petals present at least in the pistillate flowers and usually in

both kinds ( 20) 
20( 19 ). Perennials, not aquatic; hairs on some of them ( when present) malpighiaceous; 

capsules not glandular-setulose ...........•...... 7. Argythamnia, p. 939. 
20. Aquatic annuals; hairs not dibrachiate; capsules glandular-setulose ........•...... 

. . . . . • . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. Caperonla, p. 942. 

1. ANDRACHNE L.

Unarmed mostly glabrous low ( mostly Jess than 1 m. high) shrubs, usually rhizomatous; 
leaves alternate, 4-32 mm. long, 1 to 2 times as long as broad, entire, penninerved, with 
short petioles; stipu]es 1-2 mm. long, darl<ly pigmented; staminate and pistillate flowers 
borne on separate plants, petaliferous, borne solitary or in small groups on short/edicels
from the upper axils; staminate calyx deeply 5-lobed; petals 5, alternate with an shorter 
than the sepals and rising from beneath a disk; stamens 5, opposite the sepals; rudimentary 
ovary of 3 columnar structures; pistillate calyx deeply 5-lobed; petals 5, alternate with 
and shorter than the sepals and rising from beneath a fleshy disk; ovary 3-celled, each 
cell with 2 collateral ovules; capsules 3-5 mm. long; seeds 2 per cell, wedge-shaped, 
about 3 mm. long. 

A genus of about 15 species scattered in warmer parts of the world; the genus Savia
Willd. is weakly segregated from it. 

I. Leafy twigs 10-30 (-55) cm. long, usually weakly arcuate; leaf blades mostly more
than 1 cm. long; staminate pedicels 6-12 mm. long; pistillate pedicels 8-22 mm. long 
.....•...........................••......•... 1. A. phyllanthoides.

I. Leafy twigs 5-10 cm. long, grayish-white, rigidly straight; leaf blades mostly less than
1 cm. long; staminate pedicels 2-3.2 mm. long; pistillate pedicels 3-4 mm. long .. 
. . . • . . • . . • . . • . . • . . . . . . . . . . . . . • . . • . • . . . . . . • . . . 2. A. arida. 

1. Andrachne phyllanthoides (Nutt.) Coult. MAIDENDUSH. Leafy twigs 10-30 ( -55)
cm. long, usually weakly arcuate; leaf blades eJliptic-oblong to obovate-oblong, occasion
alJy nearly round, ( 6-) 10-15 ( -32) mm. Jong, 1 to 1.6 times as Jong as broad, apically
usually rounded, occasionally emarginate, rarely shortly acute; staminate pedicels 6-12
mm. long, the calyx 4.5-7 mm. across; pistillate pedicels 8-12 (-22) mm. long, the calyx 7-11 mm. across; capsules 4-5 mm. long, 7-7.5 mm. across; seeds 3-3.2 mm. long. Savia
phyllanthoides (Nutt.) Pax & K. Hoffm. Infrequent to rare, limestone cliffs and crevices
near streams, Edwards Plateau and n.-cen. Tex., (summer-) fall; Mo., Ark., Okla. and
Tex.; reportedly also in Ala.

2. Andrachne arida ( Warnock & M. C. Johnst.) G. L. Webst. Intricately branched
shrubs ( 25-) 40-60 ( -75) cm. tall; leafy twigs 5-10 cm. long, rigidly straight; leaf blades 
4-10 mm. long, 1.2 to 2 times as long as broad, apically rounded or obscurely mucronulate,
basally rounded; staminate pedicels 2-3.2 mm. long, the sepals about 1.8-2 mm. long;
pi.<.tillate pedicels 3-4 mm. long, the calyx 5-5.5 mm. across; capsules 3.5-4 mm. long,
about 7 mm. across; seeds 2.7-3 mm. long. Savia arida Warnock & M. C. Johnst. Rare in
limestone desert mts., s. Brewster and Presidio cos. in the Trans-Pecos, July-Oct.;
also Coah.

2. PHYLLANTHUS L.113 LEAF-FLOWER 

Trees, shrubs or herbs; branches persistent or  deciduous ( in the latter instance, leaves 
on main stem then reduced to scales); leaves entire; petioles short; stipules deciduous 
or persistent; male and female flowers borne on same plant in ours ( except perhaps in 
P. ericoides and P. polygonoides); flowers usually axillary, solitary or in cymules, apetal-

11
1 Contributed by Grady L. Webster. 
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ous, gamosepalous; disk usually present; staminate fiowers with mostly 3 to 6 stamens, 
the filaments free or connate; disk usually dissected; pistillode absent; pollen grains 
colporate ( in local taxa); pistillate flowers pedicellate or subsessile; calyx lobes usually 
5 or 6, entire; disk continuous or segmented ( rarely absent); carpels 3 ( in ours); ovules 
2 in each locule, hemitropous; styles free or united, bind or variously divided or dilated; 
fruits capsular and ballistically dehiscent { indehiscent in some exotic trum); seeds usually 
2 in each locule, coliateral; seed coat dry and crustaceous; endosperm copious; embryo 

straight or slightly curved. 
A polymorphic genus of some 700 species, best developed in the Old World tropics. 

1. Perennials with leaves spirally arranged on all axes; disk of female flower dissected
into 6 obcuneate segments; seeds verruculose (2)

I. Annuals with leaves distichous at least on ultimate axes; disk of female Hower entire
( except in P. abnormis); seeds smooth, striate or verruculose ( 3) 

2( 1). Subshrubs with distinctly woody stems; leaves small ( mostly less than 5 mm. 
long) and sharp-pointed; filaments united their entire lengths into a column; 
seeds about 1 mm. long ......................... 1. P. erlcoides.

2. Perennial with woody caudex bearing wiry herbaceous sterns; leaves larger and
usually not sharp-pointed; filaments united about halfway into a column; seeds 
1.1-1.5 mm. long .............................. 2. P. polygonoides.

3( 1). �lain axes leafy and floriferous; leaves distichous; stamens 3; anthers dehiscing 
more or less horizontally; seeds verruculose ( 4) 

3. Main axes with leaves reduced to scales, the developed leaves and flowers borne on
specialized deciduous branchlets; seeds various ( 5)

4 ( 3). Filaments free; stems terete, not winged; capsule 1. 7- 2 mm. in diameter; seeds 
0.8-1 mm. long ............................... 3. P. caroliniensis.

4. Filaments connate; stems compressed-winged; capsule 2.9-3.2 mm. in diameter; seeds
1.2-1.5 mm. long .............................. 4. P. pudens. 

5( 3 ). Leaves minutely rough-scabrid beneath; female flowers ( and capsules) subsessile; 
stamens 3, the filaments completely connate; anthers dehiscing vertically; seeds 
transversely ribbed on sides and back ............. 5. P. Urinarla.

5. Leaves not scabrid beneath with sharp point; female flowers distinctly pediceliate;
stamens 2 or 3; anthers dehiscing horizontally or obliquely; seeds not transversely 
ribbed { 6)

6 ( 5). Leaves oblique at base; stamens 3, the filaments connate halfway or less; style 
branches capitate; fruiting calyx lobes 3-3.5 mm. Jong; female disk entire; seeds 
verruculose, 1.5-1.8 mm. long ................... 6, P. Nirurl.

6. Leaves not oblique at base; stamens ( in most male flowers) 2, the filaments entirely
connate; style branches not capitate; fruiting calyx lobes scarcely over 1 mm. 
long; female disk cut into 3 segments; seeds longitudinally striate, 1.1-1.5 mm. long 
............................................. 7. P. abnormis.

I. Phyllanthus ericoides Torr. Subshrub 5-10 (-1 5) cm. high, with woody caudex to
1 5  mm. thick, monoecious ( and also dioecious?); sterns woody; leaves spirally arranged, 
densely imbricate and appressed, narrowly oblanceolate, pungently tipped, glaucous, 
pitted, 1.5- 3.5 (-5) mm. long, 0.7-1.5 mm. broad; stipules attenuate-acuminate, 0.7-1.3 
mm. long; flowers solitary, the female at distal axils; male flowers with pedicels 0.6-0.8
mm. long; calyx lobes 6, narrowly oblong-lanceolate, 0.9-1.2 mm. long; disk segments 6,
orbicular; stamens 3; filaments completely connate, the column 0.3-0.5 mm. high; anthers
discrete, dehiscing vertically, 0.3-0.3 5 mm. long; female -flowers with pedicels becoming
0.9-1.2 mm. long; calyx lobes 6, ovate to elliptic, glaucous, 1.1-1.4 mm. long; disk seg
ments 6, obcuneate; ovary smooth; styles thickish, about 0.$ mm. long, emarginate;
capsules oblate, about 2 mm. in diameter; seeds dark-brown, verruculose, 0.9-1 mm. long.
Rocky calcareous soil, known only from 1 station in Terrell Co. in the Trans-Pecos, sum
mer (?); also known from 1 station in Chih.

2. Phyllanthus polygonoides Spreng. Clabrous perennial herb, becoming more or less
suffruticose, 1-5 dm. high, mostly monoecious but unisexual plants not uncommon; 
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branches upright, whiplike; leaves spirally arranged, not markedly imbricate on expanded 
axes, narrowly oblong to obovate, acute or mucronulate at the tip, obtusish at base, 
glaucous beneath and with lateral veins sometimes visible, mostly 5-10 mm. long, 1.5-5 
mm, broad; stipules acuminate, auriculate at base, mostly 1-2 mm. long; cymules uni
sexual or bisexual, with 1 (rarely 2) female flower and/or several male flowers; male 
fiowers with pedicels 1.5-3.5 mm. long; calyx lobes 6 ( rarely 5), oblong to obovate, 0. 7-
1.3 mm. long; disk segments 6, orbicular; stamens 3; filaments 0.6-0.8 mm. long, connate 
into a column 0.4-0.5 mm. high; anthers dehiscing more or less vertically, about 0.3 mm. 
long; female -flowers with pedicels 2.5-7 mm. long; calyx lobes 6 ( rarely 5), ovate to 
obovate, acute, green and herbaceous, pinnately veined, 1.5-2.5 mm. long in fruit; disk 
segments 6, obcuneate; ovary smooth or nearly so; styles spreading or ascending, 0.25-0.3 
mm. long, bifid, the style branches subcapitate; capsules oblate, 2.7-3.2 mm. in diameter;
seeds usually dark-brown, irregularly verruculose, ( 1.1-) 1.2-1.4 (-1.5) mm. long. Cen.,
s., and w. Tex., commonly on rocky calcareous soils, Apr.-Nov. or throughout the year
on the Rio Grande Plains; Okla. and Tex., s. into the Mex. plateau, with outliers in Mo.
and La.

3. Phyllanthus caroliniensis Walt. subsp. caroliniensis. Glabrous erect annual mono
ecious herb 1.3 drn. high; branches terete to somewhat compressed but not winged; leaves 
distichous, elliptic to obovate, obtuse or rounded and sometimes apiculate at the tip, acute 
at the base, 5-20 ( -30) mm. long, 4-10 ( -13) mm. broad; stipules lanceolate, acuminate, 
basally denticulate, ( 0.5-) 0.8-l.3·mm. long; most axils on all axes floriferous; cymules 
bisexual, with 1 or 2 male and 1 or 2 female flowers; male -flowers with pedicels 0.5-1 mm. 
long; calyx lobes 6 (rarely 5), oblong to ovate or suborbicular, 0.5-0.8 mm. long; disk 
segments 6 ( 5), more or less cuneate; stamens 3; .filaments free, 0.2-0.3 mm. long; anthers 
dehiscing transversely, about 0.3 mm. broad; female flowers with pedicels becoming 
geniculate-reflexed and 0.5-1 ( -1.5) mm. long; calyx lobes 6 ( rarely 5), linear-lanceolate 
to narrowly spatulate, greenish or reddish, with unbranched midrib, 0.7-1.2 (-1.4) mm. 
long; disk patelliforrn, entire or nearly so; ovary smooth; styles nearly free, spreading, 
bifid, 0.3 mm. long or less, style branches obtuse or subcapitate; capsules oblate, 1.7-1.9 
mm. in diameter; seeds fuscous-brown, verruculose ( with verrucae in wavy lines), 0.8-1
mm. long. An infrequent weed in e. and n.e. Tex. (from Tarrant and Harris cos. eastw.),
June-Nov.; Ill. and Pa., s. to Arg. and Urug.

4. Phyllanthus pudens Wheeler. Erect annual monoecious herb 2-5 dm. high; stems
compressed and distinctly but narrowly winged, scabridulous; leaves distichous, oblong or 
elliptic, acute or obtuse and apiculate at the tip, obtuse to rounded at the base, 1-2 cm. 
long, 3-10 mm. broad; stipules ovate-lanceolate, acuminate, basally more or less denticu
late, 1.2-2 mm. long; most axils on all axes fl.oriferous; cymules bisexual, with 1 to 3 male 
and 1 or 2 ( rarely 3) female flowers; male fiowers with pedicels about 0.5 mm. long; 
calyx lobes 5 or 6, ovate, 0.5-0.7 mm. long; disk segments 5 or 6, suborbicular or cuneate; 
stamens 3; filaments completely united into a column 0.2-0.3 mm. high; anthers dehiscing 
horizontally, about 0.25 mm. broad; female -flowers with pedicels becoming geniculate
refiexed and ( 1-) 1.4-2.2 mm. long; calyx lobes 6 (rarely 5), oblong to ovate, often red
dish at base, herbaceous with unbranched midrib, 0.7-1.2 mm. long; disk patelliform, 
6-angled, entire; ovary smooth; styles horizontal, bind, basally fused into a triangular
platform 0.5-0.6 mm. across, style branch tips subcapitate; capsules oblate, sometimes
reddish-tinged, 2.9-3.2 mm. in diameter; seeds yellowish- to fuscous-brown, verruculose
( with verrucae in irregular wavy lines), 1.2-1.5 mm. long. Coastal prairies, from Mata
gorda Co. to Chambers Co. and e., May-Nov.; also s. La.

5. Phyllanthus Urinaria L. Erect or procumbent annual monoecious herb, 1-5 dm.
high; primary axes angled, with spirally arranged scale leaves 2-3 mm. long, the stipules 
of scale leaves auriculate and denticulate; deciduous branchlets ( 3-) 5-10 cm. long, 
flattened and winged, with 20 to 35 distichous leaves; leaves mostly oblong, acute or 
obtuse and apiculate at tip, obtuse or inequilateral at base, hispidulous beneath and 
marginally, 6-25 mm. long, 2-9 mm. broad; stipules unequal, the longer 0.8-1.5 mm. 
long; flowers only on branchlets, the 5 to 20 proximal axils with solitary female flowers, 
distal axils with cymules of several male flowers; male -flowers with pedicels less than 
0.5 mm. long; calyx lobes 6, elliptic to obovate, 0.3-0.5 mm. long; disk segments 6, 
roundish; stamens 3; filaments completely united into a slender column 0.1-0.15 mm. 
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high; anthers discrete, dehiscing vertically, less than 0.2 mm. long; female -flowers sub
sessile (pedicel not exceeding 0.5 mm. even in fruit); calyx lobes 6, reflexed in fruit, 
linear-oblong, 0.6-0.9 mm. long, dorsally hispidulous·, midrib unbranched; disk patelli
form, 6-angled; ovary conspicuously papillate-bullate; styles flattened, bifid, fused into 
a horizontal plate 0.3-0.4 mm. across, style branches obtuse; capsules oblate-spheroidal, 
2-2.2 mm. in diameter, smooth or scudy; seeds light-brown, with 12 to 15 sharp trans
verse ridges on back and sides, often laterally foveolate as well, 1.1-1.2 mm. long.
Reported only from Jefferson Co., summer (?); Old World trop., in trod. into the Am.
trop. and (sporadically) into the Gulf States.

6. Phyllanthus Niruri L. subsp. lathyroides ( H.B.K.) G. L. Webst. Glabrous erect
annual monoecious herb, 1-5 dm. high; primary axes terete, with spirally arranged scale 
leaves 1.5-3 mm. long; stipules of scale leaves narrowly lanceolate-acuminate, entire, not 
auriculate; deciduous branchlets 6-12 cm. long, more or less terete, with 15 to 30 ( rarely 
fewer) distichous leaves; leaves elliptic, obtusely pointed, inequilateral at base, with 8 to 
10 pairs of lateral veins, 1-2 cm. long, 4-9 mm. broad; stipules unequal, linear-lanceolate, 
the longer 1.2-1.8 mm. long; flowers only on branchlets, proximal cymules with 3 to 7 
male flowers, distal ones with solitary female flowers; male -flowers with _pedicels 1.2-1.8 
mm. long; calyx lobes 5 (rarely 6), obovate, 1.5-3 mm. long, 1-1.8 mm. broad; disk seg
ments 5 ( 6), roundish, thickened and punctate; stamens 3; filaments 0.5-0.8 mm. long,
united about half way into a column; anthers dehiscing more or less obliquely, 0.2-0.4
mm. long; female -flowers with straightish pedicels 4-7 mm. long; calyx lobes 5, elliptic
to obovate, clearly to obscurely pinnately veined, 3-3.5 mm. long; disk patelliform, 5-
angled, rather massive; ovary smooth; styles free and ascending; bi6d, 0.5-0.6 mm. long,
style branches capitate; capsules oblate, about 3.5 mm. in diameter; seeds dark-brown,
densely verruculose, 1.5-1.8 mm. long. In Tex. definitely recorded only from Ottine
Swamp, Gonzales Co., excessively rare and now possibly extinct, summer ( ? ) ; otherwise
known from n. Mex. s. to Arg.

7. Phyllanthus abnormis Baill. Erect or somewhat procumbent annual monoecious
herb, 1-5 elm. high; primary axes terte, basally thickened and sometimes lignescent 
( plants then appearing as though perennial), above with spirally arranged scale leaves 
0.7-1.5 mm. long; stipules of scale leaves deltoid, often reddish, not auriculate; deciduous 
branchlets 3-6 ( -17) cm. long, subterete, glabrous or scabridulous, with 15 to 30 dis
tichous leaves; leaves elliptic to oblong, obtuse to emarginate at tip, cuneate to sub
cordate at base, smooth or scabridulous, with rather conspicuous lateral veins, 3-10 mm. 
long, 1-4 mm. broad; stipules ovate- to linear-lanceolate, acuminate, 0.6-1.5 mm. long; 
flowers only on branchlets, first few proximal cymules with paired male flowers, distal 
cymules usually with 1 male and 1 female flower; male flowers with pedicels 0.7-1.5 mm. 
long; calyx lobes 4 ( 5 or 6 in the first few larger proximal flowers), ovate or elliptic, 
0.5-1 mm. long; di!,k segments 4 (5 or 6), roundish; stamens 2 (3 in larger proximal 
flowers); filaments completely connate into a column 0.2-0.3 mm. high; anthers connivent, 
dehiscing transversely, about 0.3 mm. broad; female -flowers with straightish pedicels 1-3 
(-3.5) mm. long; calyx lobes 5 or 6, often unequal, ovate to obovate or oblong, midrib 
unbranched, 0.7-1.1 mm. long; disk segments 3, more or less unequal (one or more often 
bi6d or divided), ligulate to reniform; ovary smooth; styles spreading, free, bifid, about 
0.2 mm. long, style branches unthickened; capsules oblate, often reddish-tinged, 2.3-2.7 
mm. in diameter; seeds yellowish-brown, finely longitudinally ribbed, 1.1-1.5 mm. long.
Two varieties are distinguished as follows:

Var. abnormis. Stems smooth and glabrous to densely scabridulous; leaves usually 
smooth; female flower always accompanied by 1 male flower; disk segments loriform, 
usually unequal, the larger ones often bi6d or divided but all segments as long as or 
longer than broad; seeds ( 1.2-) 1.3-1.4 mm. long. Sandy soils, w. Tex. to e.-cen. Tex., 
Apr.-Oct.; extending into n. Mex. (Tam.) and with a disjunct population in penin
sular Fla. 

Var. riograndensis G. L. Webst. Stems and leaves densely scabridulous; female flower 
accompanied by 1 to 3 male flowers; disk segments equal or nearly so, broader than long; 
seeds 1.1-1.3 mm. long. Known only from semidesert scrub, lower Rio Grande Valley 
(Webb to Hidalgo cos.), Apr.-Nov. 
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3. REVERCHONIA GRAY11f

A monotypic genus. 
1. Reverchonia arenaria Gray. Glabrous annual herb becoming 5 dm. high, with

sparsely branched taproot; main stem subterete, smooth, glaucous-white; lower lateral 
branchlets 2-3 dm. long ( upper ones shorter}, mostly 1.5-2 mm. thick; stipules lanceolate, 
acuminate, persistent, to 2.3 mm. long, usually much shorter; leaf blades elliptic to 
nanowly oblong-elliptic or nearly linear, ( 15-} 20-40 (-45) mm. long, ( 1.8-) 2.5-8 
( -9) mm. wide, apiculate at tip, narrowed to the base; petiole 1-3 mm. long; flowers in
reduced bracteolate cymules axillary to the leaves on lateral branchlets ( never on main
stem), each cymule typically producing 1 central female and 4 to 6 lateral male flowers;
male fiowers: pedicerslender, 1.5-2.5 mm. long; calyx lobes 4, ovate-oblong, submedianly
constricted, I-veined, obtuse, purplish to pinkish with a narrow centraf stomatiferous
greenish strip, 1.5-2.5 mm. long, 0.7-1.5 mm. broad; disk of 4 roundish lobes continuous
across the center of the flower ( between the stamens), with the outline of an I-beam;
stamens 2, opposite the outer calyx lobes; filaments free, subterete, 0.7-1.2 mm. long;
female -flower: pedicel stout, 1.5-2 mm. long at anthesis, becoming as much as 8.7 mm.
in fruit; calyx lobes 6 ( rarely 5), oblong, colored and distally constricted as in the male
but not especially inflated, becoming as much as 2.9 mm. long; disk flat, rather thin,
1.1-1.8 mm. in diameter, roundish or 6-angled in outline; styles erect, 0.5-0.8 mm. high,
united halfway or less, the stigmas somewhat dilated, emarginate or slightly bilobed; 
capsule oblate-spheroidal, smooth, stramineous, 7-9.8 mm. in diameter; columella usually 
deciduous; seeds trigonous, dark- or reddish-brown, smooth on the back ( tangential face), 
papillate on the lateral ( radial) faces, ( 4.4-) 4. 7-6.2 ( -6.6) mm. long. Local in deep sand 
of dunes in the Plains Country and Trans-Pecos, summer-fall; Ut., Ariz., N.M., Okla., 
Tex. and Chih. 

4. CROTON L. CROTON 

Herbs or shrubs, with stellate trichomes or peltate scales on the epidermis of at least 
some parts; leaves alternate ( seeming opposite or whorled just below the inflorescence), 
unlobed, marginally serrate or entire, diverse in shape, petiolate; stipules present though 
often small and caducous; flowers in terminal spikes or racemes, when both male and 
female Bowers are on the same plant the spikes are androgynous; staminate flowers: calyxes 
with 5 or rarely 4 or 6 deep or shallow lobes, valvate in bud; petals absent or present, 
when present as many as the calyx lobes and alternate with them; disk ( of lobes) often 
present when the petals are absent; stamens 5 or more, usually 10 to 20 in ours; rudiment 
usually absent or poorly developed, usually represented merely by a mound in the center; 
pistillate flowers: calyxes with 5 or 6 or up to 9 deep or shallow lobes, valvate in bud; 
petals a'-lsent or when present as many as the calyx lobes and alternate with them; disk 
sometimes present as a series of lobes, usually present when petals absent; ovary 3-celled 
( or in C. monanthogynus with fewer cells), each cell with one pendulous ovule, the ovules 
usually markedly carunculate and with a decided raphe; styles 3, each one or more times 
dichotomous; capsule 3-celled ( or with only 1 recognizable cell in C. monantl10gynus) 
and 3-seeded ( I-seeded in C. monanthogynus). 

This is a genus of more than 600 species of herbs, shrubs and trees in warm regions of 
the world. Many, or perhaps all, of them are aromatic, and to many are ascribed medicinal 
properties, but the only known pharmaceutical is croton oil, obtained from the Old World 
C. Tiglium L. The seeds of several of our species furnish much food for doves and other
wild birds. The herbage of several of our species is reputed to be toxic upon ingestion.
The glandular secretions of the epidermal hairs of C. ciliatoglandulifer cause contact
dermaUis and conjunctivitis. Plants of the genus generally increase greatly in abundance
under the prevalent agricultural regime of abusive overstocking. Stock animals rarely eat
Crotons, even where desirable herbage is scarce or absent.

m Adapted from Crady L. Webster and Kim I. Miller in Rhodora 65:193-207. 1963. 
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1. Styles only once-dichotomous, giving 6 ultimate stigmatic ends per flower ( or only
4 in C. monanthogynus) (2) 

1. Styles or at least some of them on each plant more than once-dichotomous (in C.
argyranthemus some styles may appear trifid or quadrifid), giving usually at least 
10 ultimate stigmatic ends per flower ( 11) 

2( 1). Leaves distinctly serrate; a minute gland present on each side of the base of the 
midvein on the lower surf ace of the blade; lower petioles usually less than half as 
long as the blades they support .................. 14. C. glandulosus. 

2. Leaves not serrate (sometimes appearing very minutely serrate in C. Torreyanus, C.
Cortesianus and C. fruticulosus); blades not biglandular below at base ( in species 
1, 2 and 3 often with several stalked glands at the base) ( 3) 

3(2). Petioles of lower leaves usually at least half as long as the blades they support 
( often as long as the blades in C. leucophyllus and C. Lindheimerianus) ( 4) 

3. Petioles of most leaves less than a third as long as the blades they support; collec
tions almost always fragmentary, usually of outer branches of shrubby plants ( 7) 

4( 3). Styles 2, ultimate stigmata! ends 4 per flower; mature capsule I-seeded ....... . 
• . • . • • • . . • • . . • . . . • . . . . . . • • . • . • . . . . . • • . . • . . . . . 20. C. monanthogynus. 

4. Styles 3, ultimate stigmatal ends 6 per flower; mature capsule 3-seeded ( 5)
5 ( 4). Pistillate calyx lobes very unequal with 3 lobes well-developed and 2 lobes weak

or suppressed ...........................•..•.. 18. C. leucophyllus. 
5. Pistillate calyxes with 5 equal or subequal lobes (in C. Lindheimerianus rarely only

4 lobes well-developed) ( 6) 
6( 5). Mature pistillate calyxes about half as long as the fruit; stamens and styles usually 

at least 1 mm. long; collections usually fragmentary, usually broken near ground 
level but the lower part usually obviously ligneous and perennial ......•...... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..•............. 17. C. P ottsii. 

0. Mature pistillate calyxes at least three quarters and usually fully as long as the fruit;
stamens and styles usually about 1 mm. long, rarely more than 1.5 mm. long; 
collections of ten of complete plants showing annual taproots ...............•.• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . 19. C. Lindheimerianus. 

7 ( 3 ) . Leaf blades oblong ( most of them distinctly more than twice as long as broad, 
tomentose beneath, above short-pubescent and not tomentose) ............... . 
• . . . . . . . . . • • . . . . . . . . . • . . . . . . . . . . . . • . . . • . . . • • . 5. C. Torreyanus. 

7. Leaf blades tapering from near the middle to the apex (8)

8 ( 7). Leaf blades ovate, tapering from near the base to the apex, often shallowly cor
date at base ( tomentose on both surfaces but less densely so above, usually about 
twice as long as broad) ......................... 4. C. fruticulosus. 

8. Leaf blades widest near the middle, tapering to a pointed apex and to a pointed or
shortly rounded base, rarely with cordate tendencies ( 9) 

9(8). Both male and female flowers present on same plant . 6. C. suaveolens. 
9. Male and female flowers on separate plants ( 10)

10 ( 9) . Petioles 2-4.5 mm. long . . . . . . . . . . . . . . . . . . . . . . . 7. C. Sancti-Lazari. 
10. Petioles 5-29 mm. long ........................... 8. C. Cartesianus. 

11 ( 1). Pistillate calyxes ( or most of them) having at least 6 lobes, usually 6 to 9 ( 12) 
11. Pistillate calyxes 5-lobed (in C. argyranthemus a few of them 6-lobed) (13)
12 ( 11 ) . Leaves pinnate-nerved, the lateral (secondary) nerves of the lower surface curv

ing, not parallel, most of them prominent; petals of staminate flowers not conspicu
ous; styles 1-2 mm. long .....................•. 1 5. C. capitatus. 

12. Leaves pinnate-nerved, the secondaries of the lower surface straight and rather strictly
parallel, not raised above the tomentum; staminate flowers with 5 conspicuous 
silvery-scaly petals; styles about 4 mm. long ........ 16. C. Coryi. 

13 ( 11). Most petioles of lower mature leaves at least half as long as the blades they 
support ( 14) 

13. Most petioles less than half as long as the blades they support ( 17)



Euphorbiaceae (Spurge Family) 931 

14( 13). Most styles 1-2 mm. long, the ends not spreading; leaf blades broad, rounded 
apically or if pointed the angle greater than 100° ... 10. C. punctatus.

14. Most styles 3-5 mm. long, the ends tending to spread; leaf blades tapered from near
the middle to the pointed acute apex which forms a 40-70° angle ( 15) 

15 ( 14). Stipules and margins of leaves conspicuously glandular-ciliate ............. . 
. . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . • . • . 3. C. ciliatoglandulifer. 

15. Stipular and foliar glandular ciliation ( when present) not noticeable without a
lens ( 16) 

16 ( 15). Epidermis rather densely stellate-pubescent or even thinly tomentose ..... .. . 
. . • . • . . . • • • . . . . . • • . . . . . . . . . . . . . . . . . . . . . • . • • . . 1. C. humilis. 

16. Epidermis nearly glabrous, the trichomes few and remote and markedly appressed .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. C. Soliman. 

17 ( 13). Styles 2-4 mm. long ( usually 3 mm.), relatively slender, near their midpoints 
appearing trifid or quadrifid; leaves and stems conspicuously silvery-scaly, brightest 
on the underside of the leaves; staminate and pistillate flowers appearing on the 
same plant . . . . . • . . . . . . . . • . . . . . . . . . . . . . . . • . . . . 9. C. argyranthemus. 

17. Styles at most 3 mm. long ( usually 2 mm.), relatively thick and squat, the first
dichotomy being near the base; leaves when scaly not brightly so; staminate flowers 
never occurring on the same plant as pistillate flowers ( 18) 

18( 17). Leaves scaly silvery-canescent beneath, dark-grayish above; base of plant usually 
manifestly ligneous with several stems ( perennial but flowering first year) ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11. C. dioicus. 

18. Leaves green to yellowish-green or yellowish-gray, never at all silvery; specimens
often fragmentary but when intact the single stem can be seen to arise from the 
thick annual taproot ( 19) 

19( 18). Plants often as much as 6 dm. tall; mature capsules 5-8 mm. long ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12. C. texensis. 

19. Plants more robust, often 10 dm. tall; mature capsules 8-9 mm. long ............ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13. C. Parksii. 

I. Croton humilis L. SALVIA. Weak shrub 5-23 dm. tall, usually rat11er freely branched,
often growing up through other shrubs; leaf blades (15-) 20-80 mm. long, 1-2 ( -5) cm. 
broad, ovate, widest about a third the length from the base and long-tapered to the 
acute or very slightly acuminate apex, basally rounded or rarely very slightly marginally 
entire or with very minute glandular teeth, often near the base on each side of the petiolar 
attachment with a few stalked glands about 0.5 mm. long, or rarely longer; surfaces of 
the blade with a dense but thin stellate-tomentum; petioles of the mature leaves ( 7-) 
10-30 ( -60) mm. long, mostly at least half as long as their blades; stipules of a group of 
2 to 5 stalked glands about 0.5 mm. long, soon falling; racemes often androgynous, less 
commonly unisexual ( occasionally entire plants seem to be unisexual); staminate -flowers: 
calyxes 5-lobecl; petals 5, thin, slightly shorter than the sepals; stamens 30 to 35; pistillate
-flowers: calyx of 5 essentially distinct linear sepals; petals absent or represented by a disk 
of 5 linear lobes alternate with and about half to a third as long as the sepals; styles 3-5 
mm. long, usually twice-dichotomous, giving up to 12 or more usually spreading ultimate
stigmatic ends; capsule nearly globose, 4-5 mm. long; columella slender; seeds ellipsoidal,
with prominent caruncle. C. Berlandieri Torr. Locally abundant, in brush, Rio Grande
Plains ( Nueces, Zapata, Starr, Willacy, Hidalgo and Cameron cos.), nearly all year
following rains; Fla., Tex., N.L., Tam. S.L.P., Ver,, Yue., P.R. and Jam.

2. Croton Soliman Cham. & Schlecht. Taprooted slender-branched shrub 5-10 dm. 
tall; leaf blades ( 2-) 3-8 cm. long, ( 1-) 2-4 cm. broad, widest about a third the length 
from the base and long-tapered to the acute or slightly acuminate apex, basally rounded, 
marginally with a sparse fringe of glandular projections less than 1 mm. long, minutely 
serrulate near the base on each side of the petiolar attachment with a few glandular 
projections about 0.6 mm. long, the surface nearly glabrous with very rare scattered 
stellate trichomes; petioles of mature blades more than half as long as their blades; 
stipules of 4 or 5 stalked glands 1-1.5 mm. long, easily dislodged; racemes androgynous, 
few-Bowered; staminate -flowers: calyxes 5-lobed; petals 5, thin, slightly shorter than the 
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sepals; stamens about 15 or 20; pistillate flowers: calyx of 5 lanceolate acute gland
margined sepals 3-4 mm. long; petals absent or represented by 5 linear disk lobes 2-3 mm. 
long and alternate with the sepals; styles 3-5 mm. long, usually twice-dichotomous, giving 
up to 12 or more usually spreading ultimate stigmatic ends; capsule nearly globose, about 
5 mm. long; colwnella slender; seeds ellipsoidal, about 4.5 mm. long, with prominent 
caruncle. Very rare, known from 1 shrub in n.e. Cameron Co. in extreme s. Tex., nearly 
all year; Oax., Ver., Hgo., S.L.P. and Tex. 

3. Croton ciliatoglaodulifer Ort. Taprooted weak-stemmed shrub 5-10 (-20) dm. tall;
leaf blades ( 2-) 3-8 cm. long, ( 1-) 2-4 cm. broad, ovate, widei.t about a third the leugth 
from the base and long-tapered to the acute or very slightly acuminate apex, basally 
rounded or less commonly very shallowly cordate, marginally usually rather densely 
glandular-ciliate-fringed ( the cilia 1-2 mm. long), often serrulate, the glands nearest the 
petiolar attachment often longer than the rest, the surfaces with a dense but thin stellate
tomentum; petioles of mature leaves noticeably more than half as long as their blades; 
stipules of a group of stalked glands 2-3 mm. long; racemes sometimes androgynous; 
staminate fiowers: calyx 5-lobed; petals 5, thin, white, slightly longer than the sepals; 
stamens 30 to 45; pistillate fiowers: calyx of 5 essentially separate linear glandular-ciliate 
sepals; petals absent or represented by a disk of 5 stalked glands about half as long as 
and alternating with the sepals; styles 3-6 mm. long, usually twice- ( some thrice-) 
dichotomous, giving up to 18 usually spreading ultimate stigmatic ends; capsule nearly 
globose, about 6 mm. long; columella slender; seeds about 5 mm. long, with prominent 
caruncles. Infrequent or rare in brush, s. Tex. ( Kleberg and Starr cos.), nearly all year; 
widespread in the warmer parts of Mex., n. to Ariz. and Tex. 

In Tamaulipas and Nuevo Leon are found plants seemingly intermediate between this 
species and C. humilis. Some authors have misspelled the name "ciliatoglandulosus." 

4. Croton fruticulosus Torr. ENCINILLA, IDEMA LOCA, Shrub 15-100 cm. tall; leaf
blades ovate to ovate-lanceolate, tapering more than half their lengths to the apex, 2-8 cm. 
long, 1.5 to 2.5 times as long as broad, apically attenuate, acute ( angle 20-35° ), basally 
truncate or usually slightly cordate, below tomentose or merely stellate-pubescent, above 
sparsely stellate-pubescent, marginally essentially entire but minutely glandular-serrulate; 
petioles ( 0.2 or) 0.3 to 0.4 ( to 0.5) times as long as their blades; stipules columnar
papillate, about 0.1 mm. long, almost hidden by the trichomes; Bowers in androgynous 
racemes; staminate fiowers: sepals 5, lance-ovate, acute, tomentose dorsally; petals 5, 
oblanceolate to spatulate-unguiculate, about 2 mm. long, a little longer than the sepals; 
disk 0.8 mm. across, the glands bulbous and 0.2-0.3 mm. long and opposite the sepals; 
stamens 14 to 16; pistillate -flowers: sepals 5, lanceolate, about 2.2 mm. long, dorsally stel
late-pubescent; petals absent; glands annular, bulbous, whitish, rather large; styles 3-4.5 
mm. long, bifid nearly to the base; capsules subglobose, 5-6 mm. long; columella rather
slender; seeds 4-5 mm. long, 3.2-3.8 mm. wide; caruncle 0.7-0.8 mm. long, broadly reni
fonn. Frequent in brush on limestone uplands, Edwards Plateau and Trans-Pecos, infre
quent on caliche cuestas in Rio Grande Plains, summer-fall; S.L.P., Tam., N.L., Coah.,
Tex. and N.M.

5. Croton Torreyanus Muell. Arg. VARA BLANCA. Shrub 1-2 m. tall; leaf blades
oblong, 1.5-4 ( -6) cm. long, ( 1.5 to) 2 to 3 ( to 4) times as long as broad, apically acute 
( with an angle of 40° or more) to rounded or truncate, usually apiculate, basally rounded, 
marginally entire, tomentose; petioles 0.1 to 0.2 times as long as their blades; stipules 
linear-subulate, 2-3.1 mm. long; flowers in androgynous racemes; staminate fiowers: sepals 
5, lance-oblong, acute, subcucullate, 1.7-2 mm. long, tomentose dorsally; petals 5, 
oblanceolate, about as long as the sepals; disk brownish, about 0.9 mm. across, with in
distinct bulbous lobes opposite the sepals; stamens 11 to 16; pistillate flowers: sepals 5, 
lance-subulate, 1.2-2.3 mm. long, tomentose dorsally; petals absent; disk flat, thin, 
obscurely 5-lobed; ovary subglobose; styles 3, 1.8-3.5 mm. long, bind essentially to the 
ba�e; capsules oblong, 6-7.1 mm. long; columella rather stout; seeds oblong to elliptic
oblong, 4.5-5.6 ( -6) mm. long, 3-3.5 ( -3.9) mm. broad; caruncle semilunate, about 0.5 
mm. long. Calcareous loams and uplands, Rio Grande Plains and n.w. to extreme e.
Brewster Co., summer-fall; S.L.P., N.L., Tam., Coah. and Tex.

Apparently intergrades with C. incanus H.B.K. to the south in Hidalgo. 
6. Croton suaveolens Torr. SCENTED CROTON. Hemispheric shrub 20-35 (-50) cm. tall;

leaf blades rather thick, obovate to ovate or broaclly elliptical, 20-54 mm. long, 10-36 
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mm. broad, about twice or a little less than twice ac; long as broad, broadest near the
middle, rounded to obtuse and apiculate or angled apically ( 90-120 ° ), narrowed or
rounded basally, marginally entire, densely and shaggily tomentose at least below;
petioles 5-20 mm. long, stout and tomentose like the stems; stipules a little longer than
the tomentum, of 5 to 10 unequal glandular papillae each 0.2-0.5 mm. long and bearing
a few stellate trichomes, arranged palmately on the thin disk ( 0.3 mm. across); male
and female flowers usually on the same plant, the racemes then androgynous; staminate

flowers: sepals 5, ovate, about 2 mm. long; petals 5, slightly longer than the sepals;
glands about 0.2 mm. long, narrowly oblong; stamens 14 to 16; pistillate flowers: sepals
5, lanceolate or narrowly triangular-acuminate; petals reduced to mere stalked glandular
papillae between the sepals; glands of the disk thin, narrow, elongate, brownish; ovary
subglobose; styles 4-6 mm. long, bifid to the base; capsules oblong to subglobose, 6-8 mm.
long and broad; columella stout; seeds 5.5-7 mm. long ( including the caruncle which is
reniform and 2.5 mm. broad and 1 mm. long). Infrequent, locally abundant on syenite
bluffs above Old Fort Davis, Jeff Davis Co. in the Trans-Pecos, summer-fall; also Coah.

7. Croton Sancti-Lazari Croizat. Shrub 1-3 (-4) drn. tall; leaf blades ovate to elliptic
ovate, 10-30 ( -45) mm. long, 5-15 ( -19) cm. broad, about twice as long as broad or a 
little more, widest just below the middle, apically acute or rounded, basally rounded or 
occasionally narrowed, marginally entire, densely and shaggily canescent-stellate-tomen
tose below; petioles stout, 2-3 ( -4.5) mm. long; stipules 0.1 mm. long, papillose-glandular, 
usually hidden by the trichomes; male and female flowers never on the same plant; 
staminate -flowers: calyxes hemispheric or broadly campanulate, with 5 (rarely 4) 
triangular-acute lobes 2 mm. long; petals 5 ( rarely 4), 1.8-2 mm. long, whitish; glands 
5, orangish, 0.2 mm. long, oblona or rounded, opposite the sepals; stamens 9 to 12 
( usually 11); pistillate -flowers: calyx deeply 5-lobed, tomentose; glands 5, opposite the 
sepals; peta]s absent or only the merest glandular-rudiments present; ovary globose; 
styles 1.5-2 mm. long, bifid to the base; capsules 5.5-6 mm. long; columella 3.8-4.5 mm. 
long; seeds 4.4-4.7 mm. long including the caruncle which is broadly reniform and about 
0.8 mm. long. C. abruptus M. C. Johnst. Desert areas of s. Brewster and s. Presidio cos. 
in the Trans-Pecos, infrequent, Apr.-Oct.; Chih., Coah. and Tex. 

8. Croton Cortesianus H.B.K. PALILLO. Shrub 1-2 m. tall, weak-stemmed; leaf blades 
lance-elliptic to narrowly ovate or narrowly obovate, widest near the middle, tapering to 
a pointed apex and to a pointed or shortly rounded base, rarely or never witl1 cordate 
tendencies, 3-10 cm. long, 2.5 to 3.5 times as long as broad, thinly stellate-tomentose 
beneath, glabrous above, marginally entire or microscopically serrulate; stipules subulate, 
about 1 mm. long, caducous; petioles 5-29 mm. long, those of the lower leaves about a 
third as long as their blades, or shorter; male and female flowers on separate plants; 
�tamlnate -flowers: sepals 5, tomentose dorsally, 2 mm. long, acute; petals 5, equaling 
sepals; glands 5, bulbous, opposite the sepals; stamens 12 to 16; pistillate -flowers: sepals 
5, acute, tomentose dorsally, about 2 mm. long; petals 5, linear, about half as long as 
sepals; disk very small; ovary subglobose; styles bifid essentially to the base, 4-5 mm. 
long; capsule 6-8 mm. long, very long-fuzzy or setulose; seeds about 5 mm. long, 3.5-4 
mm. broad. C. trichocarpus Torr. Infrequent in thickets, Cameron, Hidalgo and Starr cos.,
extreme s. Tex., spring-fall (winter); very abundant and widespread in Mex., especially
e. Mex., n. to Tex.

9. Croton argyranthemus Michx. Sn.VER CROTON. Perennial herb or usually somewhat
subshrubby, ( 5-) 10-30 cm. tall, subrhizomatous and spreading basally; leaf blades 
oblanceolate-elliptic to less commonly narrowly obovate, 1-5 cm. long, commonly ( 2 to) 
3 to 5 times as long as broad, basally acute, marginally entire, apically acute or blunt or 
rounded, beneath silvery-scaly ( the scales overlapping and with ciliate edges and rounded 
nonprominent umbos), above with similar structures but there very sparse; petioles 2-10 
mm. long, much less than half as long as their blades; stipules subulate, about 0.2 mm.
long, caducous; flowers almost always in androgynous racemes; staminate flowers: calyx campanulate, about 5 mm. across, 5-lobed about half the length, the lobes deltoid-acute,
silvery-scaly dorsally; petals 5, about as long as the calyx, silvery-scaly dorsally; glands
of the disk bulbous, opposite, the calyx lobes; stamens 10 to 12; pistillate flowers: calyx 4-5 mm. long and broad, 5-lobed about two thirds the length, silvery-scaly dorsally, the
lobes acute; petals absent; glands 5, laminar, coherent to the calyx cup below and opposite
the lobes; ovary subglobose; styles each appearing trifid or quadrifid most of the length,
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3-4 mm. long; capsule about 5-5.3 mm. long; columella weak, narrowly 3-winged; seed
about 4.7 mm. long, acute apically. Locally abundant in loose sandy soil, e. Tex. and
Rio Grande Plains; e. to Ga. and Fla.

10. Croton punctatus Jacq. HIERBA DEL JABALI, BEACH-TEA. Perennial ilerb or usually
subshrubs, ( 5-) 10-30 cm. tall, rhizomatous and extensively spreading; leaf blades ovate, 
less commonly elliptic, ( 2-) 3-5 cm. long, ( 7-) 16-35 mm. broad, basally rounded or 
rarely very shallowly cordate, even more rarely narrowed, marginally entire, apically 
rounded to acute ( angle greater than 100° ) , on both surfaces densely stellate-tomentose, 
the central processes of the stellae setulose or some of them commonly damaged and 
appearing as brown spots; petioles of the lower leaves about half as long as their blades; 
stipules obsolete; male and female flowers rarely on the same plant; staminate 'flowers: in 
racemes usually only 1 cm. long; calyx campanulate, deeply 5-lobed, tomentose; petals 
absent; disk of 5 bulbous structures opposite the sepals; stamens about 12; pistillate
f.owers: in racemes about 1 cm. long; calyx deeply 5-lobed; petals absent; gland annular; 
ovary subglobose; styles 1-2 mm. long, each near the base twice-dichotomous; capsule 
6-8 mm. long, 6-11 mm. broad, 3-celled and 3-seeded; columella thinly 3-winged; seeds
5-6 mm. long, with large canmcle. C. mnritimus Walt. Locally abundant in loose deep
sands all along the coast, nearly all year; coastal areas from N.C. to Venez.; also Sin.

11. Croton dioicus Cav. RosvAL, HmRBA DEL GATO, RUDALDO. Perennial 'herb 15-50 cm.
tall; leaf blades linear-lanceolate, less commonly narrowly ovate-oblong or narrowly ellipti
cal, or even rarely broadly ovate, ( 10-) 20-40 ( -65) mm. long, ( 2 to) 3 to 5 ( to 13) 
times as long as broad, apically acute or less often rounded, basally rounded, marginally 
entire, beneath lepidotc as the stems and of the same color, above less densely lepidote 
and greener; petioles 3-6 (-15) mm. long, from a twelfth to two fifths as long as their 
blades; stipules about 0.1 mm. long; male and female flowers always on separate plants; 
.staminate -flowers: in racemes 2-8 cm. long; calyx hemispheric, about 3 mm. across, with 
5 deltoid acute lobes; petals absent; disk flat; stamens 10 to 12; pistillate 'flowers: racemes 
about 1 cm. long; calyx hemispheric, about 3 mm. across, with 5 deltoid acute lobes; 
petals absent; disk flat; ovary globose, densely whitish-lepidote; styles 0.5-1.5 mm. long, 
twice- or thrice-dichotomous; capsules globose, 5-6 mm. long; columella stout, 3-winged 
by the persistence of portions of the septa; seeds 3.5-4.5 (-5) mm. long; caruncle about 
0.3 mm. long. C. gracilis H.B.K., C. neomexicanus Muell. Arg. Widespread and locally 
very abundant in w. part of Tex. e. to Hardeman, Coleman, McMullen and Duval cos., 
summer-fall; Oax., Hgo., Pue., S.L.P., Dgo., Zac., Chih., Coah., N.L., N.M., Tam. and Tex. 

12. Croton texensis (Kl.) Muell. Arg. TEXAS CROTON, SKUNX-WEED. Annual herb 2-8
dm. tall; leaf blades linear-lanc.eolate to narrowly ovate-oblong, ( 10-) 15-35 (-50) mm. 
long ( sometimes much-reduced at top of plant), ( 3 to) 4 to 5 ( to 6) times as long as 
broad, apically rounded or acute, basally rounded, marginally entire, grayish to yellowish
green and densely clothed with stellate trichomes ( less densely above than below); 
petioles a fourth to two fifths as long as their blades; stipules simple, 0.1-0.2 mm. long; 
male and female flowers always on separate plants; staminate 'flowers: in racemes 1-2 
cm. long; calyx hemispheric, 2-4 mm. across, with 5 deltoid acute lobes; petals absent;
glands distinct, opposite the calyx lobes; stamens 8 to 12; pistillate 'flowers: in racemes
about 1 cm. long; calyxes hemispheric, 2.5-4 mm. across, with 5 deltoid acute lobes; petals
absent; disk thin, annular; ovary depressed-globose; styles 3, repeatedly dichotomous, 1-2
mm. long; capsules globose or globose-ovoid, 4-6 mm. long, broader, stellate-tomentose
and usually slightly warty; columella 3-4 mm. long, 3-winged by persistence of parts of
the septa, fragile; seeds ovoid, 3.5-4 mm. long, the caruncle about 1 mm. long. C. virens
Muell. Arg., C. luteovirens Woot. & Standl. Abundant in n.-cen. Tex., e. part of Plains
Country and w. and s. parts of e. Tex., in rnndy loam, also occurring scattered through
the higher parts of the Plains Country and localized in loose blowing sand in the Trans
Pecos (El Paso Co.), summer-fall; S.D. and Wyo., s. to Tex. and widespread in the
Southwest (Son., Chih., Ariz., N.M., Ut. and Colo.) w. of the Front Ranges.

The plants from west of the Front Ranges are often shorter and more yellow�-green 
and the flower and fruit parts average slightly smaller than those from farther east; this 
is the sort which occurs near El Paso. 

13. Croton Parksii Croizat. Very like C. texensis but larger in all dimensions, the
plants on the average more robust, and the mature capsules 8-9 mm. long and very 
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strongly warty. Very abundant, loose fine sandy loam, coastal parts of Rio Grande 
Plains, summer-fall; endemic. lntergrading with C. texensis in a zone from Jim Wells and 
Kleberg cos. n.e. to Aransas Co. 

14. Croton glandulosus L. Taprooted annual stellate-pubescent herb, 5-55 cm. tall;
branches usually numerous, ascending; leaf blades oblong to ovate-oblong or linear, rarely 
nearly lanceolate, 8-63 mm. long. ( 1.2 to) 1.5 to 6 times as long as broad, apically and 
basally rounded, serrate, bearing on the lower surface at the base ( on each side of the 
petiolar attachment) a whitish cartilaginous usually obconical "gland" which is usually 
cupped at the distal end; stipules minute, often glandular-papillate or merely a minute 
cluster of stipitate glands; petioles of the mature leaves half to two thirds as long as 
their blades, those of the higher leaves a fourth to a sixth as long as their blades; male 
and female flowers on the same plant, in terminal androgynous racemes about 1 cm. long; 
staminate -flowers: 2.5-4 mm. across; sepals 5 (rarely 4), essentially separate, deltoid to 
ovate-oblong; petals 5 ( or 4}, 1 to 1.5 times as long as the sepals, oblanceolate, ochro
leucous; glands orange, bulbous, opposite the sepal, 0.1-0.3 mm. long; stamens 7 to 13; 
pistillate -flowers: sepals 5, almost free, about 1.5 mm. long at anthesis (much-accrescent 
afterwards), linear-oblanceolate; petals perhaps represented in some populations by fragile 
linear structures about 0.1 mm. long; disk Bat, crenate with 5 scallops, 1 opposite each 
sepal; ovary subglobose; styles 3, 1.5-2 mm. long, each once-dichotomous near the base; 
capsules subglobose, 4.5-5.5 mm. l!mg; seeds 2.9-4 mm. long, grayish, often mottled. 
Widespread in open sandy or loamy areas over the state, with several intergrading races, 
spring-fall. We have the following: 

Var. septentrionalis Muell. Arg. Usually more than 25 cm. tall, with larger leaves 
usually more than 3 cm. long, the pubescence exceedingly variable but the central process 
of the trichomes not more than 6 times as long as the radii and the basal glands 0.5-0.8 
mm. thick terminally; seeds oblong, 3-4 mm. long. Frequent in e. and s.e. Tex., becoming
less frequent in n.-cen. Tex. and the e. part of the Plains Country; occurring generally
in s.e. U.S.

Var. Lindheimeri Muell. Arg. Plants averaging 1-2 chn. tall, the larger leaves about 25 
mm. long; central process of trichomes mostly shorter than the radii; basal glands 0.1-0.4
mm. thick terminally; seeds 3-4 mm. long, oblong. Frequent in the Plains Country and
Rio Grande Plains, becoming infrequent in n.-cen. and s.e. Tex.; also Tam.

Var. pubentissimus Croizat. Plants relatively robust, usually 2-3 chn. tall, the larger 
leaves ovate and about 3 cm. long or longer; central processes of the trichome many times 
longer tl1an the radii ( often 2 mm. long}; basal glands 0.7-1 mm. across apically; seeds 
3-4.5 mm. long, nearly as broad as long. Locally in coastal sands ( Aransas, Harris, Kenedy,
Kleberg, Nueces and Willacy cos.}. A few plants exhibit all the characters of this race
except the central processes of the trichome are short as in the other races.

15. Croton capitatus Michx. HocwoRT, WOOLLY CROTON. Taprooted annual herb, stel
late-tomentose, ( 2-) 3-10 ( -15) chn. tall, usually widely branched; leaf blades ( 2-} 3-10 
(-15} cm. long, lanceolate to ovate or lance-elliptic, blunt or acute, basally usually 
rounded or rarely shallowly cordate, marginally subentire or minutely serrate; stipules 
subulate, caduceus; male and female flowers on the same plant, in terminal androgynous 
spikelike racemes 1-2 ( -3) cm. long; staminate flowers: sepals 5, nearly free, subulate 
or deltoid, about 1 mm. long; petals 5, oblanceolate, about 1 mm. long; glands minute; 
stamens 7 to 12; pistillate -flowers: calyx deeply 6- to 9-lobed, the lobes oblong or linear, 
2-3 mm. long at anthesis, later accrescent and almost as long as the fruit; petals absent;
styles 3, each deeply twice- or thrice-dichotomous, about 1 mm. long; ovary subglobose;
capsule nearly globose, 6-9 mm. long; seeds 3.5-5.2 mm. long. Sandy soil in the e. half
of the state, in summer through fall. Represented with us by two races:

Var. capitatus. Leaf blades usually blunt, not strongly tapered from the base, the 
petioles nearly as long at the top of the plant as at the middle; seed smooth and uni
formly colored ( not mottled), nearly orbicular in outline, lenticular ( ventrally com
pressed), larger ( about 5 mm. in diameter). Infrequent in ei..'treme n. part of n.-cen. Tex. 
and n.e. part of Plains Country; Tex., Okla., Kan., Ark., Mo., Ill., Ind., Ky., Tenn. and Ga. 

Var. Lindheimeri {Engelm. & Gray} Muell. Arg. Leaf blades mostly acute, long
tapered from near base to  apex, the petioles long at the middle of the flant but diminish
ing toward the top; seeds longer than broad ( the degree of ventra compression very 
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variable), mottled when fully mature, the slight roughening of the testa evident under 
a lens. C. Engelmannii Ferg. and var. albinoides Ferg., C. Muelleri Coult. and var. 
albinoides (Ferg.) Croizat, C. capitatus var. albinoides (Ferg.) Shinners. Very abundant 
in e., s.e. and n.-cen. Tex. and the Rio Grande Plains; Tam., Tex., Okla., Mo., Tenn., Ark., 
La., Miss., Ala., Ga. and Fla. 

16. Croton Coryi Croizat. Taprooted annual ( 3-) 6-10 dm. tall, very densely and
shaggily whitish-stellate-tomentose all over; leaf blades ovate to narrowly ovate, ( 3-) 4-7 
cm. long, basally rounded or uncommonly slightly cordate, marginally entire, apically
rounded to slightly acute; petioles of mature leaves more than 'half as long as the blades;
stipules subulate, deciduous; flowers in terminal androgynous spikelike racemes; staminate
'/lotoers: calyx of 5 nearly separate sepals about 3 mm. long; petals 5, about 3.5 mm. long,
oblanceolate, covered with silvery scales; disk of 5 small bulbs opposite the sepals;
stamens 12 to 15, with filaments exceeding the petals; pistillate flowers: calyx of usually
about 7 subulate lobes; petals absent; disk obsolete; ovary subglobose; styles slender,
about 4 mm. long, usually each one twice-dichotomous; capsule shallowly tricoccous,
4.5-5 mm. long; seeds somewhat ovoid, acute at the micropylar end, about 4 mm. long,
with a lunate caruncle, dark-brown when immature, mottled gray-brown when mature.
Locally abundant in loose fine sand in s. Tex. ( Brooks, Jim Hogg, Kenedy, Kleberg,
Nueces and Willacy cos.), summer-fall; endemic.

17. Croton Pottsii (Kl.) Muell. Arg. LEATHEIMVEED, Perennial herb, probably rhizoma
tous, 1-4 ( -6) dm. tall; main stems several from the crowns, thinly but densely tomentose; 
leaf blades ovate-oblong or obovate-oblong to nearly orbicular or ovate-elliptic, 8-60 mm. 
long, the lower ones 1 or 2 times as long as broad, the upper 1.5 to 3.5 times as long as 
broad, apically acute or rounded, basally rounded, marginally entire; petioles of lower 
leaves 0.5 to 1.5 times as long as their blades, of upper leaves 0.25-0.5 times as long as 
their blades; stipules subulate; flowers in terminal androgynous spikelike racemes 10-25 
mm. long; staminate -flowers: calyx of 5 ( rarely 4) nearly distinct lanceolate to deltoid
subcucullate sepals; petals 5 (rarely 4), oblanceolate, a little longer than the sepals; disk
with 5 orangish bulbous glands opposite the sepals; stamens 11 to 15 ( to 18); pistillate
'/lowers: calyx 1.5-3 mm. long at anthesis, of 5 nearly distinct oblong acute lobes appressed
to ovary and 0.4 to 0.5 times as long as the capsule at maturity; petals absent; styles 3, 
bi&d essentially to the base, 1.5-3 ( -4.5) mm. long; capsules oblong to ovoid-oblong, 
rounded at both ends. Desert grasslands and scrub in the w. half of the state, spring-fall. 
Represented with us by two races as follows: 

Var. Pottsii. Leaf blades longer than 15 mm.; branches at bases of old racemes diverg
ing from each other at angles of 20 to 50°; leafy stems and branches usually straight;
racemes mostly longer than 1 cm.; staminate calyx 2.5-4.5 (-6) mm. across; capsule 4-6 
(-7) mm. long; columella 3.2-3.9 mm. long; seed 3.5-4.3 mm. long not including the 
caruncle; central processes of trichomes shorter than the radii, the tomentum thus rela
tively smooth or appearing appressed. C. corymbulosus Engelm. Abundant in deserts and 
desert grasslands in the Trans-Pecos and s. part of Plains Country, infrequent in Edwards 
Plateau and rare in w. part of Rio Grande Plains; Qro. n.w. to Son., Ariz., N.M. and Tex. 

Var. thermophilus ( M. C. Johnst.) M. C. Johnst. Leaf blades 15 mm. long or less; 
branches at bases of old racemes diverging at angles of 50 to 80°; leafy sterns and 
branches tending to zigzag; racemes mostly about l cm. long; staminate calyx 2-2.8 mm. 
across; capsule about 4 mm. long; columella 2.9-3.1 mm. long; seed 3-3.25 mm. long not 
including the caruncle; central processes of trichomes longer than radii, the tomentum 
thus relatively shaggy. C. co111mbulosus var. thermophilus M. C. Johnst. S. Brewster Co., 
in desert scrub, Trans-Pecos; also Coah. 

18. Croton leucophyllus Muell. Arg. Taprooted annual 1-3 (-5) dm. tall, thiniy
stellate-tomentose, widely branched; leaf blades ovate to ovate-oblong, ( 1-) 2.4 ( -5) cm. 
long, basally rounded or rarely narrowed, marginally entire, apically rounded or often 
a little acute, much less densely stellate above than below; stipules subulate, caducous; 
petioles of lower leaves 0.5 to 1 times as long as their blades; flowers in terminal 
androgynous racemes less than 1 cm. long; staminate 'flowers: sepals 5, deltoid, about 
1 mm. long; petals 5, oblanceolate, slightly surpassing the sepals; disk nearly obsolete; 
stamens about 9; pistillate -flowers: calyx lobes 5, markedly unequal, the three farthest 
from the raceme axis well-developed and oblong, the two nearest the axis minute and 
subulate; styles 3, slender, each bifld nearly to the base; capsule about 4 mm. long; seed 
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about 3.5 mm. long. C. Palmeri Wats. Locally abundant in calcareous clay soil, Rio 
Grande Plains, (summer-) fall; Tam., N .L., Coah. and Tex. 

19. Croton Lindheimerianus Scheele. Taprooted annual herb 2-50 cm. tall, profusely
and widely branched; leaf blades lanceolate to nearly orbicular, 1-8 cm. long, 0.8 to 3 
times as long as broad, apically blunt to acute, basally rounded, marginally entire, stellate
tomentose ( less densely above); petioles ascending, 0.5 to 2 times as long as the lower 
blades to 0.25 to 0.65 times as long as the upper blades; stipules glandlike; flowers in few
flowered terminal erect androgynous spikelike racemes 10-15 mm. long; staminate -flowers:
calyx 2-2.5 mm. across, of 5 ( occasionally 4) nearly distinct sepals which are oblong
lanceolate, subcucullate and acute; petals linear-oblanceolate, about as long as the sepals; 
dbk small and thin, with 5 indistinct lobes opposite the sepals; stamens 7 to 9 ( reportedly 
rarely to 12); pistillate 'flowers: calyx about 3 mm. long, of 5 nearly distinct sepals which 
are at first nearly lanceolate, acute, appressed to and about as long as the ovary, becoming 
dilated or oblanceolate and 0.7 to 1.1 times as long as the capsule at maturity; petals ab
sent; disk thin, lobed, very small and flat; ovary subglobose; styles 2-3 mm. long, each bifid 
to the base; capsules 4-5 mm. long and almost as broad, rounded at both ends; columella 
3.2-3.7 mm. long; seeds oblong, 3.2-3.6 mm. long not including caruncles. Widespread but 
local over the state in sandy or alluvial usually disturbed soil, spring-fall. 

Represented with us by two varieties as follows: 
Var. Linclheimerianus. Leaf blades suborbicular to rhombic-ovate or oblong, many of 

them less than twice as long as broad, the apexes rounded to broadly acute, most with 
apical angles greater than 95° ; plants densely velvety-appressed tomentose; at least some 
of the fruiting pedicels curved, the fruit drooping at maturity. Scattered over the state, 
most common in n.-cen. Tex. and Rio Grande Plains; Tex., Okla., Kan., Ark., Coah., 
N.L. and Tam.

Var. Tharpii M. C. Johnst. Leaf blades lance-ovate, many of them more than twice
as long as broad, acute, most with apical angles less than 90°; plants relatively rough
or shaggy-tomentose; fruiting pedicels erect. Local in the Trans-Pecos, s. part of Plains 
Country and w. Edwards Plateau, usually in alluvial desertic flats or floodplains; Coah., 
Tex. and Ariz. 

20. Croton monanthogynus Michx. PRAIRIE-TEA. Taprooted annual herb 4-35 cm. tall,
profusely and widely branched, appressed stellate-pubescent, the small central limb or 
umbo of the trichomes rounded and often brownish so that the stems appear minutely 
brownish-lentiginous; leaf blades ovate-oblong to nearly round (lower) or to narrowly 
eJliptic (upper), 10-25 mm. long, 1 to 2 times as long as broad (lower) or 2 to 4.5 times 
as long as broad (upper), apically rounded (lower) to acute (upper), basally rounded 
or narrowed, marginally entire; petioles half to l ( to 2) times as long as their blades 
(lower) or only half to a fourth as long (upper); stipules 0.05-0.3 mm. long, glandlike; 
flowers in terminal androgynous racemes only l cm. long; staminate -flowers: calyx 1.7-2.3 
mm. across; sepals 4, rarely 5, nearly distinct, ovate-lanceolate, subacute, cucullate; petals
narrowly oblong to oblanceolate, about as Jong as the sepals; disk very flat with five glands
about 0.1 mm. long; stamens ( 4 or) 5; pistillate -flowers: sepals 5, subequal, narrowly
oblong-lanceolate, 1.5-2 mm. long, acute, appressed to the ovary and accrescent, about
half to two thirds as long as capsule at maturity; petals absent; disk very Bat, thin; ovary
ovoid or subglobose, 2-celled with l cell large and I-ovulate, the other small and the
ovule early aborted; styles 2, 0.8-1.2 ( -1.5) mm. long, bifld almost to the base; capsules
ovoid, prolonged apically, tapering from well below the middle to the apex, 4 mm. Jong,
with l large central fertile locule and a very small abortive locule, dehiscing septicidally
into 2 equal valves which then break equally loculicidally; seed 2.8-3.1 mm. long.
Abundant in calcareous soil in much of the state except absent in the higher parts of the
Plains Country and absent from Trans-Pecos deserts, spring-fall; Culf States n. to Md.,
0., Ind., Ia., w. to Kan., Okla., Tex., Tam. and N.L.

5. CROTONOPSIS MrCHX. RusH-FOIL 

Taprooted annuals 1-9 dm. tall; stem usually solitary at the base and 1-2 (-2.5) mm. 
thick, much-branched near the middle, the branches rather rigidly ascending or erect, 
covered rather densely by stellate trichomes with usually raised umbos, the radii of the 
trichomes more or less coalescent at their bases ( usually not to their tips) into scalelilce 
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structures, the trichomes white and often giving a silvery sheen to the stems; leaves alter
nate, essentially sessile or with slender petioles 1-2 mm. long; blades linear to narrowly 
lanceolate or narrowly elliptic, entire, 1-4 cm. long, lower surface silvery-vested like the 
stems, above much less densely pubescent with stellate-trichomes that occasionally are 
nearly simple or have only a few radii; stipules minute, subulate, caduceus; flowers in 
androgynous axillary spikes 3-40 mm. long, with 1 to 6 pistillate flowers below and 
several staminate ones above; staminate fiou;ers minute: calyx about 1 mm. long, deeply 
4- to 5-lobed, vested externally like the stems; the white delicate petals slightly shorter
than the calyx lobes and spatulate; stamens about 6; pistillate fiowers: calyx deeply 4- to
5-lobed, about 1 mm. long in flower, slightly longer after anthesis, vested externally like
the stems; disk suppressed; ovary with seemingly a single cell, elliptic or ovate in outline
but plumply elliptic in transection ( thus somewhat compressed), with a single apically
attached ovule; style branches 3, minute, each microscopically bifurcate very near
the apex; fruit an achene 2.5-3 mm. long, in outline elliptic or ovate but in transection
plumply elliptic, with stellate trichomes like those of the stems but the umbos often
raised into spinelike processes; seed lenticular, with no apparent caruncle, the coat very

thin and closely invested by the fruit wall; endosperm copious, as thick as the embryo;
embryo straight.

A genus of two species endemic to eastern and southern United States, both species 
in Texas; obviously closely allied to Croton monanthogynus and might well be placed 
in the genus Croton. 

1. Spikes not densely flowered, several cm. long, usually ( at least by fruiting state)
with 3 to 6 pistillate flowers setting fruit in the lower part; staminate flowers 
usually more than 1 mm. across, the filaments surpassing the calyx lobes and much 
longer than the anthers; fruit often obovate-elliptic in outline, the radii of the 
numerous trichomes separate nearly to the umbo ( scalelike coalescent portion thus 
minute), the free portion of the radii much longer than the coalescent portion and 
often raised slightly to give the fruit a fuzzy appearance when it is viewed under 
the dissecting microscope; umbos of trichomes either rounded or usually sharp and 
spinelike and as long as the radii; upper surfaces of the leaves of midstem with 
stellate trichomes, the radii free to the center and appressed, the trichomes 
sparse so that the radii of adjacent ones do not overlap, the number of radii 
usually 5 to 8 per trichome; leaves usually 1-3 mm. broad; lower surface of leaves 
with stellate trichomes, the free portion of the radii as long as or longer than the 
coalescent portion .. ......................... . .  1. C. linearis. 

1. Spikes usually less than 1 cm. long, with 1 or 2 crowded fruits at the base ( appearing
sessile in the axil of the subtending leaf); staminate flowers usually less than 1 
mm. across, the filaments not surpassing the calyx lobes and only slightly longer
than the anthers; fruit usually ovate in outline, less commonly elliptic, the radii
of the sparse trichomes coalescent for most or all their length and appressed, the
umbo usually blunt or rarely spinelike; lower surfaces of midstem leaves with
scalelike stellate trichomes, the coalescent portion of the radii longer than the free
portion, upper surfaces with stellate trichomes with radii free their entire length
and often slightly raised, those nearest the midvein often with only 1 to 3 radii
and these conspicuously raised and often pointing away from the midrib toward
the margin so that the surface is pilose as seen under a lens; leaves ( 1-) 2-4 (-6)
mm. broad ........................... ..... ... 2. C. elliptica. 

1. Crotonopsis linearis Michx. Characters as given in the key. C. spinosa Nash. Local
in deep loose fine sand, openings in forested areas, e. Tex., rare w. to n.-cen. Tex. (Ander
son, Dallas, Henderson, Shelby and Smith cos.), June-Aug.; S.C., Ga., Fla., Va., III., 
Okla., Tex., Miss. and Mo. Most abundant in Fla., perhaps adv. in Tex. though collected 
at Dallas as long ago as 1876. 

2. Crotonopsis elliptica Willd. Characters as given in the key. Frequent in deep fine
loose sandy soil, openings in forested areas, e. Tex., (May-) June-Sept.; widespread in 
e. U.S., w. to Kan., Okla. and Tex.
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6, JULOCROTON MART. 

A tropical American genus of a couple of dozen species, of which we ·have one. The 
genus is very weakly distinguished from Croton, and it has recently been treated as sect. 
Julocroton (Mart.) G. L. Webst. of that genus. 

1. Julocroton argenteus ( L.) Didr. Taprooted annual herb ( 2-) 3-7 ( -10) dm. ta11,
profusely and widely branched, thinly white-stellate-tomentose; leaf blades ovate to 
rhombic-ovate, ( 2-) 3-7 (-15) cm. long, basally rounded, apically usually rounded or 
rarely slightly acute, marginally usually finely serrate, with 3 to 5 veins from the base; 
petioles of mature leaves about half as long as their blades; stipules subulate, hirsute
stellate, 5-10 mm. long; flowers in terminal androgynous spikelike racemes 2-4 cm. long; 
staminate 'flowers: sepals 5, nearly distinct, deltoid, 1.5-2 mm. long; petals 5, linear, 
slightly surpassing the sepals; disk thin, with 5 bulbs opposite the sepals; stamens 12 
to 15; rudiment obsolete; pistillate 'flowers: calyx very unequally 5-lobed, the 3 sepals 
away from the raceme axis well-developed, narrowly deltoid, marginally laciniate-fringed 
to laciniate-serrate and accrescent so that they are as long as the capsule at maturity, the 
2 sepals nearest the raceme axis nearly obsolete; petals absent; disk very thin and nearly 
obsolete, with minute glands opposite the sepals; ovary subglobose, 3-celled, 3-ovulate; 
styles 3, about 2 mm. long, each twice-dichotomous; capsule about 5 mm. long, 3-celled, 
3-seeded, loculicidal and septicidal; columella 4-4.5 mm. long; seeds 3.5-4 mm. long,
oblong, carunculate, dark-gray-brown mottled. Croton argenteus L. Local in loamy soils
along the Rio Grande in Cameron and Hidalgo cos., summer-fall; Arg. to Tex.

7. ARGYTHAMNIA P. BR.115 Wn..n MERCURY 

Perennial herbs, with appressed or subappressed malpighiaceous hairs or rarely glabrous 
and with erect, ascending, spreading or trailing stems usually from a woody crown; leaves 
alternate, usually basally trinerved, with malpighiaceous hairs or rarely glabrous, entire 
or serrate; flowers in axillary bracteate racemes, the lower 1 to 3 flowers pistillate, the 
remaining all staminate ( or in some species the staminate flowers borne on different 
plants from the pistillate); staminate -flowers: sepals 5, valvate; petals 5, in the Texas 
species free from the androphore; glands 5, adnate to or free from the androphore; 
stamens 7 to 10 in 2 whorls, the £laments coherent and forming an androphore; staminodia 
present or absent; pistil'late -flowers: sepals 5, imbricate, accrescent in fruit and often 
becoming 2 to 3 times longer than when in flower; petals 5, well-developed or rudimentary 
or absent; glands 5, opposite the sepals, inserted on disk of the ovary; ovary subglobose, 
sessile; ovules solitary in each cell, anatropous, pendulous, with a ventral raphe; endo
sperm present; styles 3, in all Texas species essentially distinct or joined only toward the 
base, once-bifid, glabrous or pubescent on upper side below the bifurcation; stigmas terete 
or flattened and dilated; fruit a schizocarpous capsule splitting into three I-seeded cocci 
leaving a persistent columella; seeds ovoid to subspheroidal, ecarunculate, slightly rough
ened to faveolate, the cotyledons broader than the radicle. 

Our species are all of the subgenus Ditaxis (Vahl) Croizat. It includes about 50 species 
native to North America and South America, mostly in the subtropics and tropics with 
jmt a few in the warm-temperate zone. The leaves and flowers of some species often dry 
a dull-purple. When such are boiled, the water turns a reddish-purple. 

1. Inflorescences elongated, much longer than the leaves ( 2)
1. Inflorescences usually congested in the leaf axils, shorter than the leaves ( 5)
2 ( 1 ) . Glands of the pistillate flowers wider than long; glands of the staminate flowers

rectangular, adnate to the base of the androphore ( 3) 
2. Glands of the pistillate flowers linear; glands of the staminate flowers linear, free from

the androphore ( 4) 
-----

110 Contributed by John W. Ingram. 
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3 ( 2). Staminate petals obovate-cuneate; stamens 10; androphore slender; pistillate 
glands thick; styles erect •.....•................ 1. A. aphoroides. 

3. Staminate petals ovate to cordate; stamens 7 or 8; androphore stout; pistillate
glands thin; styles spreading .................... 2. A. simulans. 

4(2). Glands of all flowers glabrous .................. 3. A. mercurialina var. 
mercurialina. 

4. Glands of all flowers pubescent .................... 3. A. mercurialina var. 
pilosissima. 

5( 1 ). Stems, leaves and ovaries glabrous ............... 5. A. humilis var. laevis. 
5. Stems, leaves and ovaries pubescent ( 6)

6( 5 ). Style branches terete; glands of the pistillate flowers triangular ...........•... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. A. neomexicana. 

6. Style branches flattened and dilated at tip; glands of the pistillate flowers linear ( 7 )

7 ( 6 ). Male and female flowers on separate plants; plants silvery from appressed mal
pighiaceous hairs; styles bifid only one fourth their length; stamens 10 .....••..

. . . • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. A. argyraea. 
7. Male and female flowers on the same plant; plants pubescent but not silvery; styles

bifid one half their length; stamens usually 8 or 9 .. 5. A. humilis var. humilis. 

1. Argythamnia aphoroides Muell. Arg. Stems several, to 5 dm. tall, ascending,
unbranched, densely pubescent; leaves sessile or subsessile, usually elliptic, sometimes 
lanceolate or oblanceolate, 20-4 5 mm. long, 1-2 cm. wide, densely villous ( particularly 
the lower surface}, entire; staminate and pistillate flowers usually borne on separate 
plants, in racemes to 6 cm. long; staminate flowers: sepals lanceolate to oblong-lanceolate, 
4 mm. long, pubescent dorsally, glabrous within, entire; petals obovate-cuneate, 4-5 mm. 
long, clawed; glands wider than long, adnate to base of androphore; androphore 3-4 
mm. long; stamens 8 to 10, 5 in the lower whorl; pistillate flowers: sepals lanceolate,
about 5 mm. long, pubescent dorsally and near the apex ventrally; petals absent or rudi
mentary; glands thick, square or rectangular in outline; ovary densely pilose; styles erect,
pubescent, bifid one half their free part; stigmas flattened and dilated; seeds sub
spheroidal, 4-5 mm. wide and long, faintly reticulate. Ditaxis aphoroides ( Muell. Arg.)
Pax. In dry sandy and rocky soil over limestone on the Edwards Plateau, Apr.-June;
rare endemic.

2. Argythamnia simulans J. Ingram. Stems several, to 5 dm. tall, ascending to erect,
unbranched, with appressed hairs; leaves sessile to subsessile, elliptic to lanceolate or 
oblanceolate, 2-9 cm. long, 7-25 mm. wide, acute to obtuse, with hairs on both sides, 
entire; flowers usually in androgynous racemes 4-10 cm. long; staminate flowers: sepals 
lanceolate or oblong-lanceolate, 2.5-3 mm. long, pubescent dorsally, glabrous within; 
petals ovate to cordate, 2-3 mm. long, the claws free from the androphore; glands wider 
than long, adnate to base of androphore; androphore stout, 1.5-2 mm. long; stamens 7 or 
8 in 2 whorls, 5 in the lower whorl; pistillate flowers: sepals ovate, 4.5-6 mm. long, pubes
cent dorsa11y; petals frequently absent, when present punctiform to lanceolate; glands 
wider than long, thin; ovary witl1 hairs; styles thick, pilose, spreading, bifid one half 
their free part; stigmas flattened and dilated; seeds subspheroidal, about 3 mm. long and 
4 mm. wide, apiculate, faintly reticulate. Frequent on rocky and sandy soil over limestone 
on the Edwards Plateau, Mar.-July; endemic. 

3. Argythnmnia mercurialina (Nutt.) Muell. Arg. Stems several, to 7 dm. tall,
ascending, unbranched, pubescent; leaves sessile or subsessile, lanceolate or elliptic to 
elliptic-ovate or elliptic-obovate, 30-85 mm. long or sometimes longer, 10-35 mm. wide, 
pubescent on both surfaces; flowers usually in androgynous racemes 4-12 cm. long; 
staminate flowers: sepals oblong-lanceolate or lanceolate to narrowly oblanceolate, about 
3 mm. long, pubescent dorsally, glabrous within; petals oblanceolate to broadly oblance
olate, about 3 mm. long, the claws free from the androphore; glands linear, free from the 
androphore, pubescent or not; androphore slender, about 2 mm. long; stamens usually 8, 
5 in the lower whorl, the whorls sometimes not entirely distinct; pistillate -/lowers: sepals 
lanceolate, about 4.5 mm. long, acute, pubescent dorsally, glabrous within; petals usually 
absent, when present 1 to 5, punctiform to lanceolate; glands linear, glabrous or pubes-
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cent; ovary densely or sparsely pubescent; styles spreading, stout, pubescent, bind only 
toward tip; stigmas flattened and dilated; seeds subspheroidal, about 5 mm, long and 
wide, apiculate, faintly and irregularly reticulate. We have the following two varieties: 

Var. mercurialina. Glands of all Bowers glabrous. Ditaxis mercurialina (Nutt.) Coult. 
Dry prairies over limestone in sand in cen. and e. Kan., s. to Gillespie, Hays and Caldwell 
cos. ( also isolated in Jeff Davis and Culberson cos.) in Tex., Eddy Co., N.M. and Navajo 
Co., Ariz.; Apr.-July. 

Var. pilosissima ( Benth.) Shinners. Glands of all flowers pubescent. Sandy soil over 
limestone on the Edwards Plateau, s. in the Rio Grande Plains, Apr.-July; endemic. 

4. Argythnmnia argyraea Cory. Stems several, to 4 dm. tall, moderately branched,
silvery with appressed hairs; leaves lanceolate or elliptic to ovate or oblanceolate, 15-40 
mm. long, 5-10 mm. wide, acute, densely silvery-pubescent; petioles about I mm. long;
staminate and pistillate Bowers on separate plants; staminate Bowers in racemes to 2 cm.
long, the pistillate flowers solitary on peduncles to 1 cm. long; �taminate -flowers: sepals 
linear-lanceolate, 3-4 mm. long, densely pubescent dorsally; petals linear-lanceolate, 3-5 
mm. long, free from the androphore; glands linear, erect, free from the androphore;
androphore about 2.5 mm. long; stamens 10 in two whorls of 5; pistillate '/lowers: sepals
lanceolate-ovate to ovate, about 4 mm. long, pubescent outside and in the upper half
within; petals elliptic-ovate, about 1 mm. long; glands linear, about 2 mm. long, acute;
styles erect, pubescent, bind only one fourth or less of their free part; stigmas flattened.
Atascosa, La Salle and Maverick cos., Apr.-July; endemic.

5. Argythamnia humilis ( Engelm. & Gray) Muell. Arg. Stems few to many, to 45 cm.
long, weak, usually trailing or spreading, freely branching, pubescent or not; leaves 
elliptic to oblanceolate, 1-5 cm. long, 5-15 mm. wide, acute to rounded, pubescent or not, 
narrowing into a petiole 2-3 mm. long; Bowers in androgynous racemes to 1 cm. long; 
staminate 'flowers: sepals linear•lanceolate to oblong-lanceolate, 2-3 mm. long, glabrous 
or with hairs outside, glabrous inside, entire; petals narrowly lanceolate to oblanceolate, 
about 3 mm. long; glands linear, erect, free from the androphore; androphore stout, 0.5-1 
mm. long; stamens 8 or 9 in two whorls with 5 in the lower whorl; pistillate '/lowers: sepals
lanceolate or ovate-lanceolate, about 3 mm. long, glabrous or with hairs outside, glabrous
inside, the margin with minute glandular teeth; petals often absent, when present I to
5, linear and about 0.2 mm. long or lanceolate and 0.5 mm. long; glands linear, erect,
obtuse or emarginate; ovary glabrous or pilose with stiff hairs; styles erect, thick, glabrous
or with stiff hairs, bifid one half their free part; stigmas flattened and dilated; seeds
ovoid-spheroidal, about 2.5 mm. long and 4 mm. wide, apiculate, slightly roughened to
reticulately ridged with ste11ately marked pits. We have two variants.

Var. humilis. Plants pubescent. Ditaxis humilis (Engelm. & Gray) Pax. In dry grass
land and scrub at higher elev. in e. Colo. and w. Kan. s. through cen. Tex. and e. N.M. to 
Tam., N.L. and e. Coah.; Apr.-Oct. 

Var. laevis (Torr.) Shinners. Plants entirely glabrous and rather succulent, becoming 
brittle when dried. Usually above 3,000 ft., on basic soils and gypsum flats in w.-cen. 
Tex. and the Trans-Pecos, Apr.-Oct.; also s.e. N.M. 

6. Argythamnia neomexicana Muell. Arg. Stems several, to 3 dm. long or sometimes
longer, usually much-branched, usually spreading to trailing, with appressed hairs; leaves 
elliptic to oblanceolate, 10-35 mm. long, occasionally longer, 3-20 mm. wide, acute, with 
appressed hairs on both sides, the margin entire or bearing minute glands; petioles 2-5 
mm. long; flowers in  congested androgynous racemes 5-10 mm. long; staminate -flowers:
sepals narrowly lanceolate to lanceolate, 2-3 mm. long, with hairs outside, glabrous
inside, entire; petals oblanceolate to elliptic, about 3 mm. long; glands erect, obtuse to
acute, free from the androphore; androphore slender, 1.5-2 mm. long; stamens 10 in two
whorls of 5; pistillate ,flowers: sepals lanceolate, 3-5 mm. long, with hairs dorsally, glabrous
or with hairs inside, the margin white, bearing minute glands; petals obovate to oblanceo�
late-obovate, about 2 mm. long; glands triangular in outline, thick; ovary with dense
setose hairs tliat extend beyond the styles, the hairs with one arm much longer than the
other; styles setose, bifid over one half their free part; stigmas terete, not flattened and
dilated; seeds ovoid, truncate at base, about 2.5 mm. long, reticulately ridged with
stellately marked pits. Ditaxis neomexicana ( Muell. Arg.) Heller. In desert areas in
calcareous soil in w. Edwards Plateau, Rio Grande Plains and the Trans-Pecos, Feb.-Nov.;
w. in the U.S. and s. to Tam., N.L. and Coah.
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This taxon is doubtfully distinct from A. serrata (Torr.) Muell. Arg., of .AJ:izona, 
California and northwestern Mexico; apparently forming an intergrading complex that 
needs further intensive study. 

8. CAPERONIA ST.-HIL.

A tropical genus of about 40 species, of which we have one. 

I. Caperonia palusbis ( L.) St.-Hil. Annual herb, ( 2-) 3-10 dm. tall, stout, mostly
simple in the lower half, with few ascending branches above, the upper stem and branches 
with spreading whitish occasionally gland-tipped hairs; leaves alternate; blades broadly 
lanceolate or elliptic-lanceolate, ( 3-) 5-15 cm. long, serrate, with numerous closely parallel 
secondary nerves ending at the marginal teeth, the tertiaries percurrent; petioles 3-25 
mm. long, pubescent like the adjacent stem; stipules triangular to subulate, 3-5 mm.
long; flowers in lax secund androgynous spikes in the upper axils, the peduncles about
half as long as the leaves; each Hower subtended by a minute bract; staminate -flowers 6
to 20 per spike, sessile; calyx 5-lobed, the lobes about 1 mm. long; petals spatulate-Ianceo
late, obtuse, slightly exceeding the calyx; androphore columnar, bearing two whorls of
short stamens and prolonged above the upper whorl; stamens short, about 5 in each
whorl; pistillate -flowers 1 to 6 per spike, essentially sessile; calyx deeply and unequally
6-parted, with 3 longer ( 2-3 mm. long) lobes opposite the carpels and 3 shorter ones
opposite the petals, all the lobes acute, tl1e whole calyx glandular-setulose on the exterior;
petals 5 or 6, shorter than the longer calyx lobes, whitish, clawed, caduceus soon after
anthesis; disk absent; ovary tricoccous, densely glandular-setulose; styles 3, laminar, each
about 4- or 5-lobed about half the length; capsule deeply tricoccous, about 4 mm. high
and 6 mm. broad, loculicidal and septicidal; columella short; seeds about 3 mm. long,
nearly spherical, foveolate. Frequent in rice fields and other marshy areas, s.e. Tex.
( Harris, Jefferson and Matagorda cos.), July-Oct.; widespread in warmer parts of Am.,
s. to Parag. and n. to Tex., La. and Fla. The species arrived in Tex. about 1920.

9. ADELIA L.

A tropical American genus of about 15 species. 

I. Adelia Vaseyi (Coult.) Pax & Ho.fnn. Erect usually narrow shrub 1-2 (-3) m. tall,
the branches usually ascending; leaves alternate or usually fascicled at short shoots; 
essentially sessile, spatulate or linear-spatulate, pale-green, basally attenuate, marginally 
entire, apically rounded or rarely emarginate, ( 1-) 2-3 (-4) cm. long; male and female 
flowers on separate plants; flowers solitary in the axils or in few-flowered glomerules at 
the short shoots, pedicellate; staminate -flowers: pedicels 2 mm. long, puberulent; calyx 
nearly globose, valvate in bud, of 5 essentially free dorsally puberulent linear-elliptic 
sepals about 2 mm. long; petals absent; disk thin, annular, puberulent; androphore 
columnar, 0.5-1 mm. high, puberulent; stamens about 14 to 17, arising from a zone just 
below the top of the androphore; filaments about 1.5 mm. long; rudiment of 3 bifurcate 
objects 0.5-1 mm. high at the top of the androphore; pistillate -flowers: pedicels 3-5 mm. 
long ( elongating to 5-20 mm. in fruit), puberulent; calyx valvate in bud, of 5 ( or 6) 
lanceolate dorsally pubeiulent sepals 2-3 mm. long; petals absent; disk of 5 ( or 6) lobes 
opposite the sepals; ovmy subglobose, 3-celled and 3-seeded; styles 3, subulate, shortly 
laciniate marginally; capsules shallowly tricoccous, 6-7 mm. high, 7-8 mm. broad, the 3 
carpids first separating from each other and then each splitting at the ventral angle to 
release the seed; columella about 5 mm. long; seed nearly globose or usually slightly 
prolate, 4-5 mm. long, dark-brown to black; caruncle absent. Infrequent in brush on loamy 
soils, Rio Grande delta ( Cameron and Hidalgo cos.), Jan.-June; also Tam. 

10. BERNARDIA MILL.

Unarmed shrubs 5-15 (-25) dm. tall, much-branched; branches of 2 kinds, elongated 
ones 5 to 25 cm. long and short lateral spurs with very short internodes ( these spurs bear
ing the inflorescence and then eventually bearing from their apexes more elongate 
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branches); herbage and capsules rather densely stellate-tomentose or at least with forked 
or branched hairs; leaves alternate ( the ones on the spurs appearing fascicled); blades 
simple, 7-30 mm. long, 5-20 mm. broad, apically obtuse or rounded, crenate; petioles 
1-3 ( -5) mm. long; stipules very small, brownish, deciduous; male and female flowers
always on separate plants, in much-reduced inconspicuous inflorescence; staminate
flowers: few to several in racemes from the axils of the spurs or rarely from the elongating
branchlets; peduncles 1-3 mm. long and terminating in a whorl of 1 to 4 triangular
cordate bracts to 1 mm. long; pedice)s about 1 mm. long; calyx lobes 3, minute, greenish;
petals absent; stamens 3 to 18; pistillate -flowers: seemingly solitary and sessile in the
axils of the spurs ( only one per spur maturing fruit) or rarely appearing terminal or in
the axils of an elongate branch; calyx of 4 or 5 minute sepals; petals absent; disk
obsolete; ovary 2- or 3-celled, 1- to 3-seeded; styles 2 or 3, bifid or flmbriate-lacerate;
capsules 6-8 mm. long, 6-10 mm. broad, debiscing septicidally and loculiciclally; columella
present or absent; seeds 5-6 mm. long, 4-5 mm. broad, ecarunculate.

An American genus of perhaps 30 species. 

1. Leaves predominately elliptic or oblong, prominently reticulate beneath, densely
stellate-pubescent, drying dark-green; capsules mostly 3-celled, 3-seeded; stamens 
mostly more than 10 per flower .... ............. 1. B. myricaefolia. 

1. Leaves predominately obovate, not prominently reticulate beneath, drying grayish
green, the 'hairs merely forked or branched, sometimes stellate; capsules mostly 2-
ceUed and 1- or 2-seeded; stamens mostly fewer than 10 ......... .....•...... 
• • . . • • . • • . . . . . . • • • . • . . . . . . . . . . . . . . . . . . . . . . . . • 2. B. obovata. 

1. Bemardia myrlcaefolia (Scheele) Wats. OREJA DE RAT6N, PALO DE TARUGO. Shrub
usually 10-25 dm. tall, with rather dense stellate pubescence; leaf blades usuaUy narrowly 
elliptic but rather variable, drying dark-green; stamens 12 to 18; capsule usuaUy 3-celled 
and 3-seeded, 7-8 mm. long, about 1 cm. thick; columella well-developed; seeds about 
6 mm. long, 5 mm. broad. Widespread in Rio Grande Plains n. to Travis, Hays, Comal, 
Bexar and Val Verde cos., in brush on calcareous soil, spring-fall; Tam., N.L., Coah. 
and Tex. 

2. Bemardia obovata I. M. Johnst. Shrub, usually only about 5 dm. tall, with rather
sparse pubescence of merely forked or branched hairs ( only stellate in spots); leaf blades 
obovate or rarely subelliptic, drying pale-grayish-green; stamens 3 to 8 per flower; 
capsule usually 2-celled and 1- or 2-seeded, 6-7 mm. long, about 6 mm. broad at the 
broadest point; styles 2; columella in the usual sense absent. Widespread in dry scrub 
in the Trans-Pecos, e. to Crane and Val Verde cos., summer-fall; N.M., Tex., Coah. 
and Chih. 

11. ACALYPHA L,118 THREE-SEEDED MERCURY 

Annual or less commonly perennial herbs or rarely subshmbs; stems erect or decum
bent, branched or unbranched; leaves alternate, varying greatly in size and shape, entire 
or toothed, petiolate; stipules small, lanceolate; male and female flowers either on the 
same or separate plants; inflorescence rarely paniculate, mostly spicate; spikes terminal 
or axillary bearing staminate and pistillate flowers in various relative positions ( i.e., pistil
late flowers may appear on the basal portion of the spike with the staminate above or 
vice versa; if on separate spikes, pistillate may be terminal, staminate axillary); staminate 
flowers in clusters with each subtended by an inconspicuous lanceolate bract, apetalous, 
with 4-parted calyx, 4 to 8 (and reportedly to 16) stamens united at base, each stamen 
with 2 unilocular pendulous anther sacs often becoming twisted with maturity; pollen 
grains tricolporate; pistillate flowers subtended by a variously lobed often foliaceous bract, 
apetalous, with 3-parted calyx; main style branches divided several times ( except in 
A. Poiretii); ovary usually 3-locular; ovules solitary in each locule; seeds ovoid, caruncu
late, variously pitted or tuberculate, brown to black or with a tawny mottling; endosperm 
whitish; embryo straight; cotyledons much broader than the radicle. 

11
1 Contributed by Lillian W, Miller.
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A genus of about 390 species distributed in temperate and tropical regions of both the 
New World and Old World. 
1. Male and female flowers on separate plants; perennial herbs or subshrubs ( 2)
1. Male and female flowers on the same plant; annual or perennial herbs ( 3)
2( 1 ). Leaves deeply lobed (radiate) .................. 4. A. radians. 
2. Leaves crenate .................................. 5. A. hederacea. 

3 ( 1 ) . Flowering spike with pistillate flowers at the base and staminate flowers at the 
apex ( 4) 

3. Pistillate and staminate flowers on separate spikes ( 10)
4( 3 ). Plants with woody root and h{!rbaceous stems; spikes terminal .............. . 

. . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . I. A. Lindheimeri. 
4. Plants herbaceous throughout; spikes axillary ( 5)
5( 4). Fruit one-seeded ............................. 9. A. monococca. 
5. Fruit three-seeded ( 6)
6( 5). Leaves linear or narrowly ovate to lanceolate, margins entire to slightly crenate;

petiole usually less than one fourth length of leaf blade ( 7) 
6. Leaves narrowly ovate or el1iptic to lanceolate or broadly rhombic, margins crenate

to serrate; petiole one fourth as long as or equal to length of leaf blade ( 8) 
7 ( 6). Leaves lanceolate to linear-lanceolate, margins crenate to remotely crenate; 

staminate portion of spike not usually greatly exceeding the pistillate bracts ..... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. A. gracilens var. gracilens. 

7. Leaves linear, margins entire ( or rarely remotely crenate); staminate portion of
spike often exceeding the pistillate bracts ......... 8. A gracilens var. Delzii. 

8(6). Leaves narrowly rhombic to broadly lanceolate; pistillate bracts with dense long 
spreading hairs, cut into 9 to 12 lanceolate lobes ... 7. A. virginica. 

8. Leaves ovate or elliptic to broadly rhombic; pistillate bracts cut into 7 to 9 lobes ( 9)
9 ( 8). Pistillate portion of spike with few bracts deeply cut into 7 to 9 lanceolate lobes,

sparsely pubescent .......................•..•. 6. A. rhomboid.ea. 
9. Pistillate portion of spike compact with several bracts shallowly cut into 7 to 9

lanceolate lobes, densely pubescent ............. 10. A. Poiretii. 

10( 3 ). Perennial herbs or subshrubs, decumbent; staminate spike terminal; pistillate 
flowers axillary ............................... 5. A. hederacea. 

10. Annual herbs ( 11)
11( 10). Pistillate bracts foliaceous with mostly 8 to 12 shallow deltoid lobes, the median

lobe much larger than tl1e others ................ 3. A. neomexicana. 
11. Pistillate bracts divided deeply into 13 to 17 linear lobes .................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. A. ostryaefolia. 

I. Acnlypha Lindheimeri Muell. Arg. Perennial herb, mostly erect, branching, 2-5 dm.
tall, witli' sparse recurved hairs and long soft hairs; leaf blades thin, rhombic to ovate
rhombic, serrate, 19-58 mm. long, 9-28 mm. wide, sparse to moderately dense short 
stiff hairs on both surfaces; petioles 2-17 mm. long, mostly 0.1 to 0.2 as long as blade; 
stipules 1-1.5 mm. long; spikes terminal, androgynous, compact, 5- 48 mm. long; pistillate 
portion of spike bearing many bracts with each subtending a single flower; bracts 4-12 
mm. long, 5-11 mm. wide, cut into 3 to 8 (mostly 5 to 7) moderately deep lobes with
recurved and short stiff hairs sparse on lower surface and white short-stalked plus red
and white long-stalked glands mostly on lower surface; fruit a 3-seeded capsule, glabrous
at base, sparsely hirsute at apex; seeds brown, shallowly pitted, 1.4-1.9 (mostly 1.7) mm.
long. In dry sandy soil in Wichita Co. s. to Gonzales Co. w. to Culberson and Presidio
cos., spring-fall; s. N.M. into s.e. Ariz. and n. Mex.

2. Acalypha ostryaefolin Ridd. Annual herb; stems erect, branched, 35-70 cm. tall,
with sparse to moderately danse recurved and short stiff hairs and long-stalked white 
glands varying from sparse to dense; leaf blades thin, 33-82 mm. long, 16-53 mm. wide, 
ovate, base slightly cordate, 3- to 5-nerved, dentate, with sparse short stiff hairs; petioles 
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14-66 mm. long ( usually about equal to blade length); stipules 1-1.5 mm. long; male
and female spikes on the same plant; staminate spikes axillary, 5-34 mm. long; pistillate
spikes terminal, somewhat loose; bracts 3-7.5 mm. long, 5-12 mm. wide, deeply cut
almmt to the base into 9 to 19 ( mostly 13 to 17) filamentous lobes with white long
stalked glands sparse, surface of bract lobes muricate; bract subtending a single pistillate
flower; styles 1-2 mm. long, basal portion very slightly fleshy and green; capsule 3-seeded,
slightly puberulous, when mature echinate, with fleshy projections near apex; seed brown,
tuberculate, 1.6-2.2 mm. long. Dry sandy soil in open woods, fields, roadsides from
Cooke and Grayson cos. w. to Nolan Co. s. to Medina, San Patricio and Harris cos.,
summer-fall; Pa. to s. Fla., Ia. and Okla. to w. Tex., N.M. and Ariz.

3. Acalypha neomexicana Muell. Arg. Annual herb; stems erect, simple or branched,
10-35 cm. tall, with sparse to dense recurved hairs; leaf blades somewhat rhombic,
serrate, 19-50 mm. long, 7-27 mm. wide, with sparse short stiff hairs; petioles 9-43 mm.
long, usually half to equal the length of blade; stipules 0.5-1 mm. long; male and female
spikes on same plant; staminate spike axillary, 1-4.5 mm. long; pistillate spikes terminal,
those terminating short axillary branches appearing almost as axillary spikes, moderately
compact; bracts 5-12 mm. long, 5-9.5 mm. wide, shallowly cut into 5 to 17 (mostly 9
to 13) deltoid acute lobes, the median lobe frequently elongated to become several times
longer than the other lobes, with sparse short stiff hairs and few white long-stalked glands;
styles 2-2.5 mm. long, white; capsule 3-seeded, smooth below, pubescent above, occa
sional glands present; seeds brown, with large deep pits in distinct rows, 1.2-1.6 (mostly
1.2-1.4) mm. long. Moist shady conditions in mts., usually along streams in Hudspeth, 
Culberson, Jeff Davis and Brewster cos., summer-fall; s. N.M. and Ariz. into n. Mex. 

4. Acalypha radians Torr. Perennial herb, somewhat decumbent, much-branched, 2-4
dm. tall; stem with dense short stiff and long-spreading hairs; leaf blades reniform to 
orbicular, deeply lobed, 5-12 mm. long, 8-20 mm. wide, with sparse to dense recurved 
hairs and sparse to dense soft spreading hairs, also occasional white short-stalked glands; 
petioles 4-16 mm. long, usually as long as or exceeding the length of the blade; stipules 
0.5-1 mm. long; male and female spikes on separate plants; staminate spikes terminal, 
14-57 mm. long; pistillate spikes mostly terminal, compact, some axillary; bracts 3.5-10
mm. long, 6-16 mm. wide, each subtending a single Bower, cut about half their length
into 7 to 13 ( mostly 8 to 10) broad blunt-tipped lobes, with recurved short stiff and
long-spreading hairs varying from sparse to dense ( usually dense) and sparse white
short-stalked glands; styles 9-14 mm. long, bright-red; capsule 3-seeded, with short stiff
and long soft hairs and sparse white short-stalked glands; seeds brown, shallowly pitted,
1.5-2 ( mostly 1.8) mm. long. Dry sandy or gravelly sites from Llano and Burnet cos. e.
to Austin Co. s. to Zapata, Hidalgo and Cameron cos., summer-fall; also n. Mex.

5. Acalypha hederacea Torr. Subshrub or perennial herb, somewhat sprawling, branch
ing, 15-40 cm. tall; stem with dense recurved and short stiff hairs, also few long soft 
hairs; leaf blades orbicular or reniform, crenate, thin, 7-24 mm. long, 8-25 mm. wide, 
with sparse recurved and long-spreading hairs and dense short stiff hairs; petioles 5-24 
mm. long, usually equal to blade length or longer; stipules 0.3-1 mm. long; staminate and
pistillate spikes usually on separate plants; staminate spikes terminal, 16-84 mm. long;
pistillate 87'.ikes terminal and axillary, compact; bracts ( each subtending a single Bower)
4-8.6 mm. long, 7.3-12 mm. wide, cut about one fourth their lengtl1 into 8 to 14 (mostly
10 to 12) broad blunt lobes, with short stiff hairs moderately dense to dense and re
curved long soft hairs sparse, also white short-stalked glands sparse and red short-stalked
glands occasional; styles 5-14 mm. long, bright- or dark-red; capsule 3-seeded, with dense
long soft hairs and few white short-stalked glands; seeds brown, shallowly pitted, 1.4-2
( mostly 1.5-1.8) mm. long. Dry rocky or gravelly soil from Presidio, Brewster and Pecos
cos. e. to Bexar Co. and s. to Cameron Co., summer-fall; also n. Mex.

Some authors unite this taxon with the widespread Mexican species, A. monostachya 
Cav. 

6. Acalypha rbomboidea Raf. Plant herbaceous, 15-60 cm. tall; stems simple or
branching, above densely pubescent with recurved hairs, below sparsely pubescent; leaf 
blades thin, 3-nerved at base, 17-103 mm. long, 8-45 mm. wide, ovate to broadly rhombic, 
crenate-serrate, subglabrous ( short stiff hairs few); petioles 3-72 mm. long, mostly one 
haH as long as or equal to length of blade; stipules lanceolate, 0.3-1 mm. long; spikes 
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androgynous, axillary; staminate flower cluster terminating the flowering spike, rarely 
exceeding the pistillate bracts; calyxes sometimes appearing reddish-brown, or green; 
female bracts 1 to 3 ( each subtending 1 to 3 flowers) at base of spike, 4.6-5.3 mm. long, 
6.5-30 mm. wide, cut about one haH their length into 5 to 11 (mostly 7 to 9) oblong
lanceolate lobes, hirsute to long-ciliate and with stalked white glands sparse to dense; 
capsule 3-seeded, smooth at base, becoming pubescent and sometimes glandular at apex; 
seeds brown or mottled, with shallow pits in rows, 1.2-2 (mostly 1.5-1.7) mm. long. 
Moist to dry sandy sites, rare in Tex. from Tarrant and Dallas to Sabine, Panola and 
Harris cos., summer-fall; Me., s. to Ga. and La., w. to Mich., Minn., N.D. and Tex. 

1. Acalypha virginica L. Annual herb; stems erect, sparsely branched, 1-5 dm. tall,
with sparse to dense recurved and long soft spreading hairs; leaf blades thin, narrowly 
rhombic to broadly lanceolate, crenate, 12-112 mm. long, 4-38 mm. wide, with few short 
stiff hairs; petioles 2-65 mm. long, mostly a fourth to a half as long as blade; stipules 
0.5-1 mm. long; spikes androgynous, axillary; pistillate bracts 1 to 3 ( each subtending 1 
to 3 flowers) at base of spike, 4.6-8 mm. long, 6.5-21 mm. wide, deeply cut a half or 
more its length into 8 to 16 ( mostly 10 to 14) lanceolate lobes, with short stiff hairs 
sparse and long spreading hairs on margins and sparse to dense on lower surface, also 
white and red short-stalked glands very sparse; staminate upper portion of spike 1-21 
mm. long, usually less than 1 cm.; the spikes very rarely axillary; styles white, about 2
mm. long; capsule 3-seeded, pubescent, glandular; seeds brown, shallowly pitted in rows,
1.2-1.8 (mostly 1.5) mm. long. Moist or dry sandy soil, Clay Co. to Bowie Co. s. to
Angelina and Brazos cos., summer-fall; N.H. s. to S.C., Ga. and La. w. to Ia. and Neb.
s. to Tex.

8. Acalypha gracilens Gray. Annual herb; stems erect, simple or branching mostly at
base, 1-6 dm, tall, with moderately dense to dense recurved hairs; leaf blades thin, 
narrowly ovate to broadly lanceolate or linear, margins slightly crenate to almost smooth 
or entire, 16-63 mm. long, 4-21 mm. wide, with sparse to dense short stiff suppressed 
hairs on both surfaces; petioles 2-17 mm. long, one tenth to two tenths the length of the 
blade; stipules 0.3-1 mm. long; spikes androgynous or rarely some of them entirely 
staminate, axillary; staminate spike or portion of spike 0.5-28 mm. long, occasionally sur
passing the bract; female bracts 1 to 3 ( each subtending 1 to 3 flowers) at the base, 
4-14 mm. long, 6-17 mm. wide, cut about a fourth its length into 7 to 19 (mostly 9 to
13) deltoid acute lobes, with sparse to dense short stiff hairs and few long hairs on
margim, with moderately dense sessile red, short red and long-stalked white glands;
styles 1-2 mm. long, slender, white or pinkish; capsule 3-seeded, sparsely pubescent and
occasionally glandular; seeds brown or mottled, pitted in rows, 1.2-2.1 mm. long.

We have 2 varieties. 
Var. gracilens. Leaves narrowly ovate to broadly lanceolate, slightly crenate to almost 

smooth, 3 to 5 times as long as broad; petiole usually about hvo tenths the length of 
leaf blade; staminate part of spikes 0.5-28 mm. long, often not exceeding the female 
bract; seeds 1.2-2.1 ( mostly 1.3-1.6) mm. long. Usually in dry sandy soil, rare in Bowie 
and Shelby cos. s. and w. to Gonzales Co., summer-fall; Me., N.Y. and Minn. s. to s. 
Fla. and Tex. 

Var. Delzii L. Mill. Leaves linear, rarely slightly crenate to entire, 4 to 6 times as 
long as broad; petioles usually 0.1 to 1.6 times as long as leaf blades; staminate part of 
spikes 2.5-26 mm. long, frequently much-surpassing the bract; seeds 1.2-1.9 (mostly 
1.5-1.7) mm. long. In dry sandy soil from Bowie Co. s. to Travis, Liberty, Brazoria and 
Gonzales cos., summer-fall; e. into La. and Ark. 

9. Acalypha monococca ( Engelm.) L. Mill. Annual herb; stems erect, simple or
branched, 15-40 cm. tall, with sparse to moderately dense recurv�d hairs; leaf blades thin, 
linear or lanceolate, very slightly crenate to entire, 20-69 mm. long, 3-13 mm. wide, 
frequently 6 to 7 times as long as wide, with few short stiff hairs; petioles 2-12 mm. long, 
mostly one tenth to two tenths the length of blade; stipules 1 mm. long; spikes androg
ynous or rarely a few may be entirely staminate, axillary; staminate parts of spike 0.5-28 
mm. long, frequently much-exceeding the pistillate bract; pistillate bracts 1 to 3 ( each
subtending 1 to 3 flowers) per spike at base, 4-13.5 mm. long, 5-16 mm. wide, cut about
one third the length into 7 to 17 ( mostly 9 to 13) deltoid acute lobes, with sparse to
dense short stiff hairs and long spreading hairs on the margin, also red short-stalked
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glands sparse to dense and white long-stalked glands sparse; styles 1.5- 2 mm. long, 
mostly whitish; capsule I-seeded, pubescent, occasionally sparsely glandular; seeds brown 
to mottled, shallowly pitted, 1.4- 2.4 (mostly 1.7-2.2) mm. long. A gracilens var. mono

cocca Engelm. Dry sandy soil from Grayson, Jack and Titus cos. s. to Gillespie, DeWitt 
and Harris cos., summer-fall; Ark., Kan. and s. Ill. into Tex. 

10. Acalypha Poiretii Spreng. Annual herb; stems erect, simple or branched, 4-36 cm.
tall, densely pubescent with recurved hairs; leaf blades ovate to elliptic, 1- 5 cm. long, 
7-35 mm. wide, crenate, subglabrous; petioles 6- 40 mm. long, usually half to equal the
length of the blade; stipules lanceolate, 0.5-1 mm. long; spikes axillary and tenninal,
androgynous, compact; staminate part of spike rarely exceeding the pistillate bracts; 
pistillate bracts at base of spike ( each usually subtending only 1 Hower), 3- 5 mm. long, 
4-8 mm. wide, shallowly cut into 7 to 9 lanceolate lobes, densely hirsute to long-ciliate and
with stalked white glands sparse; styles simple or nearly so; capsule 3-seeded, smooth at
base, becoming pubescent toward apex; seeds brown or slightly mottled with shallow pits
in rows, 1-1.5 mm. long. Dry sandy or gravelly sites in Cameron, Wilson, Starr and
Hidalgo cos., summer-fall; s. into Mex.

12. TRAGIA L.111 NOSEBURN 

Perennial herbs, sometimes becoming suHrutescent, erect or decumbent to trailing or 
twining; stems solitary to many from the woody crown of the taproot, alternately 
branched; pubescence of stiff stinging hairs intermingled with soft spreading hairs; leaves 
alternate, petiolate or sessile, the margins entire to serrate or coarsely toothed to lobed; 
stipules lanceolate to ovate, acute to attenuate, entire, ciliate, usually persistent; racemes 
androgynous, opposite the leaves at the upper nodes ( actually terminal, but soon sur
passed by the branch from the axil of the subtending leaf), tl1e lower 1 ( or 2) flowers 
pistillate, the remaining 2 to 20 or more staminate; individual flowers bracteolate; bracts 
of the pistillate flowers lanceolate, ciliate, entire or 3-lobed; bracts of the staminate 
flowers lanceolate, pubescent, entire; flowers apetalous; calyx-lobes 3 to 6 (or 7); disk 
absent in all flowers; staminate -flowers pedicellate, the slender pedicels with an abscission 
zone below the middle ( the basal portion persistent); stamens 2 to 6 ( to 10 in the 
terminal flowers), typically 2 to 4; filaments connate at least at the base, the anthers 
free; pistillode small; pistillate -flowers pedicellate with an abscission zone below the 
middle of the pedicel, the entire structure with the calyx and columella usually persistent; 
staminodia absent; ovary usually of 3 carpels, subglobose, hispid to densely hispid with 
stiff stinging hairs; styles 3, spreading or coiling outward at anthesis, united at the base 
to half or more their length; stigmatic surfaces smooth, roughened or papillate; fmit an 
explosively dehiscent capsule, the cocci separating from a persistent columella; columella 
with 3 interlocular points apically; seeds 1 per locule; seed coat dry, crustaceous, smooth 
or slightly rough, brownish-black or with a tawny mottling when mature, ecarunculate; 
endosperm whitish; embryo straight; cotyledons foliaceous and considerably broader than 
the terete radicle. 

A genus of about 1 50 species of nettle-like plants that are widely distributed in tropical 
and subtropical or warm-temperate regions of both tl1e New World and Old World. 

l. Stamens 2; calyx lobes of the staminate flowers usually 4 or 5 ( rarely 6); plants never
twining ( 2) 

1. Stamens 3 or 4 ( rarely 5, up to 10 in the terminal flowers); calyx lobes of the stami
nate flowers 3 or 4 ( to 5, up to 7 in the terminal flowers); plants often twining ( 3) 

2{1). Leaf blades cuneately narrowed at base; seeds 3- 4 mm. long ................ . 
. . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. T. urens. 

2. Leaf blades rounded to obtuse at base; seeds 4- 4.5 mm. long .................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. T. Smallii. 

3 ( 1). Inflorescence with conspicuous stalked glandular hairs; seeds 1.9-2.2 mm. long .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. T. glanduligera. 

3. Inflorescence without conspicuous stalked glandular hairs; seeds 2.8-5.3 mm. long ( 4)

111 Contributed by Kim I. Miller.
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4( 3). Stems essentially glabrous; leaf blades deeply and sharply toothed, cuneately nar
rowed at base; filaments connate one-third to one-half or more their length ..... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. T. nlgricans. 

4. Stems pubescent; leaf blades variously marginated, truncate to cordate or hastate at
base; filaments connate only at base ( 5) 

5(4). Persistent base of the staminate peclicel usually as long as or exceeding the sub
tending bract; stigmatic surfaces extremely papillate; styles connate one-third to 
one-half their length with a slight constriction at the juncture with the ovary ... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . 3. T. urticifolia. 

5. Persistent base of the staminate pedicel conspicuously shorter than the subtending
bract; stigmatic surfaces smooth to papillate; styles free or connate without a 
constriction at the juncture with the ovary ( 6) 

6( 5). Leaf blades broadly ovate, 4 5-1 30 mm. long, 36-100 mm. broad, acuminate, deeply 
cordate at base; seeds 4.3- 5.3 mm. long ........... 2. T. cordata. 

6. Leaf blades rounded to triangular or lanceolate, scarcely acuminate, not broadly
ovate, with a deeply cordate base; seeds 2.6-4 mm. long ( 7) 

7 ( 6). Calyx lobes of the pistillate flowers longer than the gynoecium at anthesis; stami
nate flowers 14 to 7 5  per inflorescence, usually compactly arranged on the axis ... 
. . . . . . . . -...........•....•............•....... 4. T. betonicifolia. 

7. Calyx lobes of the pistillate flowers shorter than the gynoecium at anthesis; staminate
flowers 2 to 30 per inflorescence, usually not compactly arranged on the axis ( 8) 

8( 7). Stigmatic surfaces not papillate ( except in aberrant specimens where the papilla
tion is slight and always in combination with narrowly lanceolate leaf blades); 
styles connate one-third to one-half or more their length and usually terminating 
in slender round recurved tips; leaf blades usually 2 to 4 times as long as broad .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . • . . . . . . . 6. T. ramosa. 

8. Stigmatic surfaces papillate; styles connate only at the base or slightly more ( to one
fourth their length); leaf blades rounded to triangular ( 9) 

9{ 8). Plants copiously to densely pubescent especially on the young stems, the entire 
plant having a grayish-green cast; leaf blades crenate to serrate or dentate, trun-
cate to sagittate at base; staminate flowers 3 to 30 per inflorescence ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . 7. T. amblyodonta. 

9. Plants not densely pubescent on the stems and leaves; leaf blades serrate, truncate to
shallowly cordate at the base; staminate flowers 3 to 6 ( to 10) per inflorescence, 
fruits usually of 2 kinds on the same plant, 3-seeded and wingless or I-seeded 
and winged ...............•.................. 5. T. brevispica. 

1. Tragia glanduligera Pax & Hoffm. Stems to 1 m. or more long, trailing and twining;
leaves elliptic to ovate, 2 5-40 mm. long, 1 5-20 mm. broad, apically acute to acuminate, 
basally truncate to cordate, marginally crenate to serrate; racemes with the lowermost 1 
( or 2) nodes pistillate, the remaining 10 to 30 nodes staminate; bracts of the pistillate 
flowers 0.9-2 mm. long, abaxially sparsely pubescent; bracts of the staminate flowers 
subcucullate, 0.5-1.5 mm. long; glandular hairs present over the entire inflorescence; 
staminate -flowers: pedicels 1-2 mm. long, the lower persistent part 0.3-0.7 mm. long; 
calyx lobes 3, 0.7-1.2 mm. long; stamens 3; filaments thickened and fleshy, 0.2-0.4 mm. 
long, connate basally; pistillate 'flowers: pedicels 1-2.3 mm. long, elongating to 3- 7 mm. 
in fruit; calyx lobes 6, 0.7-1.5 mm. long at anthesis, 1.2-2.3 mm. long in fruit; styles 
connate for one-third their length, the stigmatic surfaces papillate; fruit 2-2.5 mm. long, 
4- 5 mm. broad; columella 1.5-2 mm. long; seeds 1.9-2.2 mm. long. Usually in dry sandy
soil in Kenedy, Willacy, Hidalgo and Cameron cos., spring-fall; s. to Yue.

2. Tragia cordata Michx. Stems to 1 5  dm. long or more, trailing and twining; leaves
broadly ovate, 4 5-1 30 mm. long, 36-100 mm. broad, apically acuminate, basally cordate, 
marginally coarsely serrate; racemes with the single lowermost node pistillate, the remain
ing 20 to 60 nodes staminate; bracts of the pistillate Bowers 1.6-2 mm, long, abaxially 
sparsely pubescent; bracts of the staminate flowers subcucullate, 1.5-2 mm. long; staminate 
flowers: peclicels 1.5-2.2 mm. long. the lower persistent part 0.7-1 mm. long; calyx lobes 
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3 (or 4), 0.7-1.5 mm. long; stamens 3 (to 5); filaments thickened and fleshy, 0.2-0.5 mm. 
long, connate basally; pistillate flowers: pedicels 1-1.5 mm. long, elongating to 2.5-3 mm. 
in fruit; calyx lobes 6 ( or 7 ), 1.5-2 mm. long at anthesis, 2-3 mm. long in fruit; styles 
connate for one-fourth to one-third their length; stigmatic surfaces papillate; fruit 5-7 
mm. long, 11-13 mm. broad; columella 2.2-3.4 mm. long; seeds 4.3-5.3 mm. long. Rocky
wooded bluffs along streams and rich soil in open woods in e. Tex. from Bowie Co. s.
to Jasper Co., spring-fall; Ind. s. to Ga. and Fla., Mo., Okla. and Tex.

3. Tragia urticifolia Michx. Stems 25-65 cm. tall, erect to decumbent; leaves triangular
lanceolate to narrowly ovate, 27-67 mm. long, 9-32 mm. broad, apically acute, basally 
cordate to truncate, margins serrate; racemes with the lowermost 1 ( or 2) nodes pistillate, 
the remaining 11 to 40 nodes staminate; bracts of the pistillate flowers 1-1.5 mm. long, 
glabrous or abaxially sparsely pubescent; bracts of the staminate flowers subcucullate, 0.7-
1.5 mm. long; staminate flowers: pedicels 1.5-2 mm. long, the lower persistent part 1-1.8 
mm. long, as long as or exceeding the subtending bract; calyx lobes 3 ( or 4), 1.2-2.1 mm.
long; stamens 3; filaments thickened and fleshy, 0.3-0.8 mm. long, connate basally;
pistillate flowers: pedicels 0.5-1 mm. long, elongating to 3-4 mm. in fruit; calyx lobes
( 5 or) 8, 1.3-2.2 mm. long at anthesis, 2-3 mm. long in fruit; styles connate for one-third
to one-half their length with a constriction at the juncture with the ovary; stigmatic
surfaces extremely papillate; fruit 3.5-4.5 mm. long, 7-8 mm. broad; columella 2-2.8 mm.
long; seeds 3-4 mm. long. Sandy soil in open woods and fields ·in e. Tex. w. to Gonzales
and Bastrop cos., n. to Wood and Upshur cos., spring-fall; N.C. s. to Fla. and w. to
Ark. and e. Tex.

4. Tragia betooicifolia Nutt. Stems 2-5 chn. tall, erect or decumbent to trailing; leaves
ovate to ovate-lanceolate or triangular-lanceolate, 15-55 mm. long, 9-35 mm. broad, 
apically acute, basally cordate to truncate, marginally sharply serrate; racemes with the 
lowermost 1 ( or 2) nodes pistillate, the remaining 14 to 75 nodes staminate; bracts of 
the pistillate Bowers 1.5-2 mm. long, abaxially sparsely pubescent; bracts of the staminate 
flowers subcucullate, 1-2 mm. long; staminate -/lowers: pedicels 0.7-1 mm. long, the lower 
persistent part 0.3-0.8 mm. long; calyx lobes 3 or 4 {or 5), 1.2-2.3 mm. long; stamens 
3 or 4 ( or 5); filaments thickened, 0.4-1 mm. long, connate basally; pistillate flowers:
pedicels 0.7-1 mm. long, elongating to 3-4 mm. in fruit; calyx lobes 8, 1.8-3 mm. long at 
anthesis, 3-5 mm. long in fruit; styles connate only at the base or slightly more; stigmatic 
surfaces papillate; fruit 4-5 mm. long, 7-9 mm. broad; columella 2.5-3 mm. long; seeds 
3-4 mm. long. T. urticifolia var. texana Shinners. Dry sandy soil in open woods and fields
in cen. Tex. from Wichita and Lamar cos. s. to Duval and Jim Wells cos., e. to Galveston
Co. and w. to Uvalde and Stonewall cos., spring-fall; Mo. and Kan. s. through Okla. and
Ark. to s. Tex.

5. Tragia brevispica Engelm. & Gray. Stems 2-10 dm. long or longer, erect to trailing
and twining; leaves broadly triangular, 18-50 mm. long, 13-30 mm. broad, apically acute, 
basally truncate to shallowly cordate, marginally finely and shallowly serrate; racemes 
with the lowermost node pistillate, the remaining 3 to 6 ( to 10) nodes staminate; bracts 
of the pistillate Bowers 1-1.4 mm. long; bracts of the staminate flowers subcucullate, 1-1.8 
mm. long; staminate flowers: pedicels 1-1.5 mm. long, the lower persistent part 0.4-0.7
mm. long; calyx lobes 3 or 4 (or 5), 1-1.5 mm. long; stamens 3 or 4 (or 5); filaments
slender to thickened and fleshy, 0.3-0.6 mm. long, connate basally; pistillate flowers:
pedicels 0.5-1 mm. long, elongating to 2-4 mm. in fruit; calyx lobes 6, 1.3-2 mm. long at
anthesis, 1.8-3.5 mm. long in fruit; styles connate only at the base or to one-third their
length; stigmatic surfaces papillate; fruits often of 2 kinds on the same plant; some fruits
3-seeded and wingless, typically dehiscing, 3.5-4 mm. long, 6.5-7 mm. broad; some fruits
with 1 to 3 ( typically 2) distinct wings, more or less indehiscent; columella 1.8-2.8 mm.
long; seeds 2.8-3.8 mm. long. Open woods and fields in the limestone region of cen. Tex.
from Grayson and Delta cos. s. to Kleberg Co., Brazos Co. w. to Edwards and Scurry
cos., spring-fall; possibly extending into Mex.

6. Tragia ramosa Torr. Stems 12-50 cm. tall, green, erect, decumbent, trailing or some
times with a tendency to twine; leaves linear-lanceolate to ovate ( basal leaves rarely reni
form ), 1-4 cm. long, 4-20 mm. broad, apically acute, basally truncate to cordate, margin
ally serrate; racemes with the lowermost 1 ( or 2) nodes pistillate, the remaining 2 to 20 
nodes staminate; bracts of the pistillate flowers 1.5-2 mm. long, sometimes abaxially 
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sparsely pubescent; bracts of the staminate flowers subcucullate, 1.2-1.8 mm. long; 
staminate -flowers: pedicels 0.7-2 mm. long, the lower persistent part 0.4-1.5 mm. long; 
calyx lobes 3 or 4 ( to 6), 1-2.2 mm. long; stamens ( very rarely 2) to 3 or 4 ( to 5, as 
many as 10 in the terminal flowers); filaments thickened and fleshy, 0.3-1 mm. long, con
nate basally; pistillate -flowers: pedicels 1-1.5 mm. long, elongating to 2-2.5 mm. in fruit; 
calyx lobes ( 5 to) 6 ( or 7), 0.8-2.5 mm. long at anthesis, 1.5-3 mm. long in fruit; styles 
connate for one-third to one-half or more their length; stigmatic sudaces not papillate 
( except slightly so in aberrant specimens); fruit 3-4 mm. long, 6-8 mm. broad; columella 
1.5-2.6 mm. long; seeds 2.5-3.5 mm. long. T. stylaris Muell. Arg., T. nepetifolia var. 
leptophylla (Torr.) Shinners. Ubiquitous in open areas and disturbed habitats in cen. 
and s.w. Tex., spring-fall; Mo. and Ark., w. to Calif., Neb. and Colo., s. into Mex. 

7. Tragia amblyodonta ( Muell. Arg.) Pax & K. Hoffm. Stems 12-50 cm. tall, erect to
decumbent or trailing; leaves ovate to triangular or hastate, 10-45 mm. long, 8-30 mm. 
broad, apically acute to obtuse, basally truncate to cordate or hastate, marginally crenate 
to serrate; racemes with the lowermost 1 ( or 2) nodes pistillate, the remaining 3 to 30 
nodes staminate; bracts of the pistillate flowers 0.9-1.3 mm. long, abaxially sparsely pu
bescent; bracts of the staminate flowers subcucullate, 0.9-1.5 mm. long; staminate flowers: 
pedicels 0.7-1 mm. long, the lower persistent part 0.2-0.4 mm. long; calyx lobes 3 or 4 
( or 5), 0.9-1.9 mm. long; stamens ( very rarely 2) to 3 or 4 ( or 5); filaments thickened
and fleshy, 0.2-0.7 mm. long, connate basally; pistillate -flowers: pedicels 0.3-0.4 mm. 
long, elongating to 1.5-2 mm. in fruit; calyx lobes ( 5 or) 6, 1-2.3 mm. long at anthesis, 
2-3.5 mm. long in fruit; styles connate only at the base or up to one-third their length;
stigmatic sudaces papillate; fruit 3-4.5 mm. long, 5.5-8 mm. broad; columella 1.8-2.5
mm. long; seeds 2.6-3.6 mm. long. Rocky open areas usually on limestone in s. Tex. in
Starr and Karnes cos., n. to Kent Co. and w. to El Paso Co., spring-fall; Ariz., N.M. and
Tex. s. into Mex.

8. Tragia nigricans Bush. Stems 15-55 cm. tall, turning black in drying, erect; leaves
oblong to oblong-lanceolate, 3-7 cm. long, 10-25 mm. broad, apically acute, basally 
acute to cuneate, margins deeply dentate; racemes with the single lowermost node 
pistillate, the remaining 2 to 5 nodes staminate; bracts of the pistillate flowers 2-2.6 mm. 
long; bracts of the staminate flowers 1-2 mm. long; staminate -flowers: pedicels 1.3•1.6 
mm. Jong, the lower persistent part 0.2-0.4 mm. long; calyx lobes 3 or 4 ( or 5), 1.5-2.5
mm. long; stamens ( 3) to 4 or 5 ( or 6); filaments slender, 0.7-1.3 mm. long, connate for
one-third to one-half or more their length; pistillate 'flowers: pedicels 0.7-1 mm. long, 
elongating to 2-3 mm. in fruit; calyx lobes ( 5 or) 6, 1-2.3 mm. long at an thesis, 2.4-4 
mm. long in fruit; styles connate only at the base; stigmatic surfaces very slightly papillate;
fruit 3-3.5 mm. long, 6.5-7 mm. broad; columella 1.7-3.2 mm. long; seeds 2.5-3.2 mm.
long. Rocky soil of open woods and fields in Uvalde, Real, Medina, Bandera, Kerr and
Comal cos., spring.fall; endemic.

9. Tragia Smallii Shinners. Stems 12-25 cm. tall, erect; leaves orbicular to elliptic,
2-4 cm. long, 8-25 mm. broad, apically rounded to acute, basally rounded to obtuse,
margins coarsely serrate or crenate to lobed, thick, pubescent, ciliate; racemes with the
lowermost l ( or 2) nodes pistillate, the remaining 4 to 11 nodes staminate; bracts of the
pistillate flowers 1.5-2.5 mm. long, sometimes abaxially sparsely pubescent; bracts of the
staminate flowers subcucullate, 0.8-1.2 mm. long; staminate 'flowers: pedicels 1.5-1.9 mm.
long, the lower persistent part 0.4-0.6 mm. long; calyx lobes 4 or 5 (or 6), 0.9-1.5 mm.
long; stamens 2 ( very rarely 3); filaments thickened and fleshy, flattened laterally, 0.2-0.5
mm. long, connate basally; pistillate -flowers: pedicels 0.5-1 mm. long, elongating to 2.8-
3.4 mm. in fruit; calyx lobes 6, 1.3-1.7 mm. long at anthesis, 1.5-2.3 mm. long in fruit;
styles connate about one-fourtl1 their length; stigmatic surfaces roughened but not
papillate; fruit 5-7 mm. long, 9.13 mm. broad; columella 2.2-3.2 mm. long; seeds 4-4.5
mm. long. Dry sandy soil at the edge of woods, in fields and along roadsides in Newton,
Jefferson and Hardin cos., spring-fall; Ga. and Fla. w. to e. Tex.

10. Tragia urens L. Stems 2-5 dm. tall, erect; leaves broadly oblanceolate to linear,
2-8 cm. long, 2-14 mm. broad, apically acute to rounded, basally acute to attenuate,
marginally entire to round-toothed or lobed; racemes with the lowermost 1 ( or 2) nodes
pistillate, the remaining 3 to 45 nodes staminate; bracts of the pistillate flowers 1-2.5 mm.
long, abaxially sparsely pubescent; bracts of the staminate flowers subcucullate, 1-1.5 mm.
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long; staminate 'flowers: pedice1s 1.3-2 mm. long, the lower persistent part 0.3-0.6 mm. 
long; calyx lobes 4 or 5, 1-1.5 mm. long; stamens 2 ( very rarely 3); filaments thickened 
and fleshy, 0.2-0.4 mm. long, connate basally; pistillate flowers: pedicels 0.6-1 mm. long, 
elongating to 3.5-4 mm. in fruit; calyx lobes 6, 1-1.5 mm. long at anthesis, 1.5-1.8 mm. 
long in fruit; styles connate for one-fourth to one-third their length; stigmatic surfaces 
roughened but not papillate; fruit 3-4 mm. long, 7-8 mm. broad; columella 1.9-2.6 mm. 
long; seeds 3-4 mm. long. T. linearifolia Ell. Sandy soil of open woods and clearings and 
along roadsides in Shelby, Polk and Hardin cos., spring-fall; Va. s. to Fla. and w. to e. 
Tex. 

13. SEBASTIANIA MUELL. ARc.

A tropical genus of a dozen or so species. 
1. Sebastiania fruticosa ( Bartr.) Fem. SEBASTIAN BUSH. Weak essentially glabrous

unarmed shrubs, usually 10-15 dm. tall; leaves alternate; blades elliptic, ( 2-) 3-7 ( -10) 
cm. long, basally acute to rarely acuminate, marginally entire, apically acuminate, thin,
green; petioles ( 1-) 2-6 (-IO) mm. long; stipules lanceolate, brownish, 1-2 mm. long,
deciduous; flowers in compact terminal androgynous ( but strongly protandrous) spiciform
thyrses 2-3 cm. long, each of the minute bractlets of the spike with 2 glandular stipules;
staminate 'flowers: calyx cup-shaped, about 0.5 mm. high, 3-lobed more than half the
length, yellow-green; petals absent; disk essentially absent; stamens 3, opposite the sepals
and only slightly surpassing them; rudiment one; pistillate -flowers: pedicels about 1 mm.
long, ( to 6 mm. when in fruit); calyx cup-shaped, of 3 nearly distinct bluntly deltoid
fimbriate-erose thin-margined sepals, occasionally in two of the sinuses with two other
obsolete minute sepals; petals, disks and glands absent; ovary globose, about 1 mm. high,
3-celled, each cell with a single ovule; styles 3, scorpioid-coiled, simple, the ventral
(stigmatic) surface papillate; capsule dry, shallowly tricoccus-globose, about 7 mm. 
high and 8 mm. thick, dehiscing schizocarpically and loculicidally; columella stout, about 
5 mm. long; seed ovoid or plumply ellipsoid, about 5 mm. long, brown-mottled, with a 
flat platelike caruncle at the upper end, falling at maturity. S. ligustrlna ( Michx.) Muell. 
Arg. Infrequent in woodlands along streams, e. and s.e. Tex,, May; s.e. U.S. 

14. SAPIUM P. BR.

A genus of about 100 species in the warmer parts of the world. 
I. Sapium sebiferum (L.) Roxb. CHINESE TALLOW TREE. Rapid-growing, weedy tree

with milky sap, essentially glabrous, unarmed, ( 2-) 3-10 m, talJ, weak-stemmed, with 
arcuate and often drooping slender branches, the stems and branches brittle; leaves 
alternate; blades rhombic, 3-7 ( -9) cm. long, basally biglandular and rounded to acute, 
marginally entire, apically acuminate or denticulate; petioles longer than their blades; 
stipules subulate, caducous; flowers in terminal spiciform androgynous thyrses ( 3-) 5-15 
cm. long, the minute bractlet at each node with two persistent bulbous-glandular stipules;
staminate flowers in clusters at the upper nodes, each on a pedicel about 1 mm. long,
with a cup-shaped irregularly 3-toothed calyx about 1 mm. across; petals, glands and
rudiment absent; stamens 2; pistillate flowers few, solitary at the nodes; calyx of 3 tri
angular nearly distinct sepals; petals, glands and disks absent; ovary subglobose, 3-celled,
triovulate; styles 3, free and spreading about half the length, entire, the free portion
brown, papillate-fuogoidal ventrally; fruit 3�coccus, about 1 cm. long, the walls falling
readily; seeds 7-8 mm. long, long-persistent on the placenta after the dehiscence of the
fruit, chalky-white. Locally abundant near towns, in vacant lots, along rivers, thickets
and woods in s.e. Tex., escaped from cult., spring; nat. of Asia, widely introd.

The seeds yield an oil by pressure, and the seed coat yields a whitish wax by boiling. 

15. STILLINGIA L.

Glabrous unarmed perennial herbs with milky sap, the shoots from thick erect woody 
crowns; leaves alternate, ascending, entire, narrow, glandular-serrulate, usually acute, 
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nearly sessile; stipules of a few subglandular emergences; petioles absent or less than 2 
mm. long; flowers in terminal androgynous spiciform thyrses, the minute bract at each
node of the inflorescence with 2 glandlike stipules larger than the bract itself; staminate
flowers on shm t pedicels, either solitary or clustered at the upper nodes, much-reduced,
with a cup-like calyx ( only 1-2 mm. long) obscurely, shallowly and unequally 2-lobed;
petals and disk absent; stamens 2; pistillate 'flowers: calyx shallowly to deeply 3-lobed
with 1 lobe toward ( the other 2 away from) the thyrse axis, the lobes 0.7-2 mm. long;
petals and di�k absent; ovary subglobose. 3-celled, triovulate; styles 3, simple; gynobase 
( lower part of ovary) after an thesis becoming thick and indurated, persistent; capsules 
shallowly 3-coccus, 4-12 mm. long, 3-celled, 3-seeded, the upper portion separating from 
the gynobase and dehiscing loculicidally and septicidally; columella fragile, usually soon 
broken; seeds 4-8 mm. long not including the caruncle, with a prominent bulbous or 
semilunate caruncle. 

A mainly tropical genus of a couple of dozen species. 
1. Staminate flowers solitary at the upper nodes of the spike; leaves 2 to 4 times as

long as broad; caruncle of seed half-moon-shaped in ventral view and about 
2 mm. across; styles 2 mm. long ....... .......... 3. S. Treculiana. 

1. Staminate flowers in bracted glomerules of 5 to 15 flowers at each node of the thyrse;
leaves 4 to 15 times as long as broad; styles 4-5 mm. long ( 2) 

2( 1). Leaves ( 3 or) 4 to 7 ( to 10) times as long as broad; capsule about 12 mm. long 
and broad; caruncle of seed subreniform, about 4-5 mm. across .. . .... ... . ... . 
• . • • . • • • • . . . . • . . • . . . • . . . . • • . . . . . . . . . . • . • . . • • . 1. S. sylvatica. 

2. Leaves 6 to 12 ( to 15) times as long as broad; capsule about 6 mm. long and broad;
caruncle of seed bulbous and about 1 mm. across ... 2. S. texana. 

1. Stillingia sylvatica L. QUEEN
1

S DELIGHT. Herb 30-50 (-75) cm. tall; leaf blades
narrowly elliptic to lanceolate or oblanceolate, (2-) 3.5-7 (-12) cm. long, (3 or) 4 to 7 
( to 10) times as long as broad, apically and basa11y acute, marginally serrulate or crenu
late with a small deciduous gland in each notch; staminate flowers in many-flowered 
bracted cymules; capsules broadly oblong, distinctly roundly 3-lobed, about 12 mm. long 
and about as broad, green, very hard and tough; gynobase thick and horny, triangular, 
each lobe about 6 mm. long; colume11a about 8 mm. long, triangular with 3 interlocular 
points subterminally, stout but brittle and usually not long persistent, leaving a mere 
triangular nub on the gynobase; seeds ovate-oblong, 8 mm. long not including caruncle, 
about 6 mm. broad; caruncle subreniform, about 4-5 mm. across, white, smooth. Frequent 
in loose sandy soil over most of Tex. e. of the Trans-Pecos, spring-early summer; Va. to 
Fla., w. to La. and Tex., n. to Kan. and N.M. 

2. Stillingia texana I. M. Johnst. Herb 2-4 (-6) dm. tall; leaf blades linear or linear
lanceolate, 3-6 ( -8 ) cm. long, 6 to 12 ( to 15) times as long as broad, apically and 
basally acute, marginally serrulate or crenulate and with a minute dark deciduous gland 
in each notch; staminate flowers in many-flowered bracted cymules; capsules broadly 
oblong, 3-lobed, about 6 mm. long and about as broad; gynobase thick and horny, tri
angular, each lobe 3-3.5 mm. long; columella about 5 mm. long, triangular, with 3 sub
terminal interlocular points, stout but brittle and rarely persistent very long after de
hiscence; seeds ovate-oblong to elliptic-oblong, about 5 mm. long not including caruncle, 
about 4 mm. broad; caruncle bulbous, about 1 mm. long and broad. Calcareous uplands 
of the Edwards Plateau and n.-cen. Tex., w. to Val Verde Co., Apr.- May (June); Okla., 
Tex. and Coah. 

3. Stillingia Treculiana ( Muell. Arg.) I. M. Johnst. Herb 10-45 cm. tall; leaves sessile,
oblong to obovate-oblong. sometimes narrowly so, 1-3.8 cm. long, 6-15 mm. broad, about 
2 to 4 times as long as broad, apically rounded to bluntly angled, basally narrowly 
cuneate or acuminate, marginally coarsely incised-dentate at least toward the apex; 
staminate flowers solitary at nodes of spike; capsules ovate-oblong, very shallowly 3-lobed, 
4.5-5 mm. long, about as broad, pale-green; gynobase triangular, green, fleshy, not at all 
horny, the acuminate lobes pointed with each about 1.2 mm. long; columella 3.5-4 mm. 
long. apically enlarged with 3 points and 3 narrow wings, the column very brittle and 
breaking soon after dehiscence; seeds ovate-oblong, 3.4-3.8 mm. long excluding caruncle, 
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about 2 mm. broad, strongly narr.:>wed in apical third of length and apiculate; caruncle 
meniscoid in ventral view, about 1 mm. across, whitish, fleshy, waxy, nearly smooth. 
Calcareous soils of Rio Grande Plains and Edwards Plateau, n. to Tom Green Co., w. to 
Crockett and Val Verde cos., local and infrequent, Mar.-June; Tex., Tam., Coah. and 
N.L.

16. RICINUS L.

A genus of one species. 
1, Ricinus communis L. CASTOR-BEAN, mcUERILLA. Coarse mostly glabrous annual 

( rarely over-wintering in the south) herb, 1-5 m. tall, usually simple-stemmed below 
and with numerous ascending branches above; intemodes hollow, often glaucous; leaves 
alternate, long-petiolate, peltate, ( 1-) 2-6 dm. long and broad, with ( 5 to} 7 to 9 ( to 11) 
deeply serrate palmate lobes; flowers in terminal gynecandrous racemelike inflorescences; 
sepals 5; staminate calyx valvate in bud; petals absent; antheriferous structures about 15 
or 20 from the receptacle, each profusely branched and each ultimate branch terminating 
in an anther; pistillate sepals caduous; ovary 3-celled; the 3 styles reddish, subulate, 
rough, each bifurcate; cells uniovulate; capsule nearly spherical, 12-16 mm. thick, septi
cidal and then loculicidal; seeds ellipsoid, mottled, 8-11 mm. long. Cult. and rarely 
escaped, more commonly in the s. part of Tex., all year, especially in summer; probably 
nat. of Afr., now widely distributed in warmer parts of the world. 

The seeds are deadly poisonous when ingested, and are the source of castor oil, formerly 
highly valued as a purgative and machine oil. 

17. JATROPHA L.

Perennial herbs or weak low s'hrubs, essentially glabrous; leaves alternate or fascicled; 
inflorescences cymose ( these so reduced in J. dioica that the true form is obliterated); 
staminate -/lowers: usually the 5 sepals coalescent at least briefly at the base; petals 5, 
alternate with the sepals, in some species coalescent in the lower part; glands 5, opposite 
the sepals; stamens (7 or) 8 to 10, in roughly 2 whorls on an androphore, the upper 
whorl with 5 stamens, the lower with 5 or fewer or the two whorls so close as to appear 
monadelphous; pistillate '/1.owers: sepals 5, often partly coalescent; petals 5, often partly 
coalescent; bulbous glands 5, opposite the sepals; ovary subglobose, with 1 to 3 cells and 
1 to 3 seeds; styles 1 to 3, when 2 or 3 then briefly coalescent basally, usually bifid 
apically; columella present when the cells are 3; seeds 1, 2 or 3, carunculate. 

A primarily tropical genus of perhaps 200 species. 
I. Leaves either entire or shallowly lobed or rarely parted into 2 or 3 entire lobes;

staminate and pistillate flowers on separate plants; cymes mostly appearing lateral 
............................................. 3. J. dioica. 

I. Leaves palmately 5- to 9-lobed, usually with each lobe serrate or shallowly lobed;
staminate and pistillate flowers in the same terminal cyme ( 2) 

2 ( 1 ) . Coro11a red; Rio Grande Plains ................. 1. ]. catharlica. 
2. Corolla not red; Trans-Pecos grasslands ............ 2. J. macrorhiza. 

1. Jatropha cathartica Teran & Berl. JxcAMILLA. Perennial herb from enlarged tuber
like woody roots 3-15 ( -25) cm. thick and deeply buried; stems usually ( 5-) 10-30 cm. 
tall and rather branched and spreading; leaf blades palmately and very deeply 5- to 
7-lobed, ( 3-) 5-10 cm. long, the larger lobes laciniate marginally; petioles as long as or
usually longer than the blades; inflorescence open-cymose, bisexual; staminate '/lowers
usually the more distal in the cyme, the red corollas 5-8 mm. long; pistillate -flowers
usually lower on the cyme, the corollas red and caducous; styles about 1 mm. long;
capsules usually 10-13 mm. long, 3-celled and 3-seeded. J. Berlandieri Torr. Scattered
in brush on clay soil, Rio Grande Plains, spring-fa]]; Tex., Tam., N.L. and Coah.

2. Jatropha macrorhiza Benth. Perennial herb 3-8 dm. tall; roots fleshy; main stem
solitary, stout; leaf blades palmately 3- or 5-lobed more than haH their length, often 
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about 18 cm. long and 15 cm. broad or vice versa, the lobes ovate or lanceolate to oblong
lanceolate and marginally coarsely incised-serrate; staminate flowers usually distal in 
the open cymose inflorescence; calyx less than 1 cm. long; corolla whitish, about twice 
as long as the calyx; stamens 8 to 10, seemingly monadelphous; pistillate flowers nearly 
like the staminate but usually lower in the cyme; ovary 3-celled, triovulate; styles 3; 
capsules about 12 mm. long; seeds 9-10 mm. long. Rare (perhaps not persistent) in 
grama grasslands in Presidio Co. in the Trans-Pecos, collected once, early summer; cen. 
Mex. n. and n.w. to Ariz. and Tex. 

3. Jatropha dioica Cerv. SANGRE DE DRAGO, LEATHER STEM, ROBBER-PLANT. Perennial
of peculiar habit, scarcely woody (though usually described as a shrub or woody plant); 
rootstocks buried, orange-colored, horizontal, as much as 1 m. long or longer; stems 
( which are perennial) thick, fleshy, terete ( folded on drying), simple or sparingly 
branched, rising at intervals, wandlike, 2-6 dm. tall, usually arcuate, with short lateral 
spurs; sap clear, astringent, on exposure to air turning reddish like blood; leaves fasciculate 
on the spurs, subsessile, deciduous; blades spatulate or linear, widest toward the tip, 
occasionally palmately 2- or 3-lobed with the middle lobe longest, apically usually blunt, 
basally narrowed, marginally entire, 4-5 ( -7) cm. long; slipules subulate-lanceolate, about 
2.5 mm. long, early-deciduous; male and female flowers on separate plants; staminate 
flowers in greatly reduced cymes, appearing to be in dense terminal or axillary fascicles; 
bracts and sepals more or less scarious, usually entire and nonglandular; calyx 3-3.5 mm. 
long, silvery-puberulent without; corolla whitish, about half as long as calyx, cylindrico
urceolate with recurved lobes, the reddish tube usually longer than lobes and more or 
less hirsute within at base; stamens regularly 10, the filaments partially united; anthers 
ovate to linear, often 1 mm. long or less; pistillate flowers in reduced often merely 
I-flowered cymes; sepals herbaceous; corolla cylindrico-urceolate with recurved lobes,
the tube usually longer than the lobes and more or less hirsute within at base; locules of
ovary and styles 1 or 2, with one ovule in each locule; styles ( when 2) coherent to
some extent, unequally or irregularly bilobed, the stigmas thickened and fungoid; cap
sules 1- or 2-locular, each locule 1-1.2 cm. thick and about 15 mm. long ( thus when
2-locular the fruit is wider than long); locules apiculate and loculicidal; persistent
columella absent; seeds subglobose or somewhat flattened along the ventral line, essen
tially smooth, brownish; hilum large and flat; caruncle minute and whitish, the rounded
dorsal surface with a faint median keel. In scrub in s. and w. Tex.

Represented by two varieties: 
Var. dioica. Leaf blades 2.5 to 6 times as long as broad, mostly 6-10 mm. wide, rarely 

lobed. Mozinna spathulata Ort. and var. sessiliflora Hook. Frequent in Rio Grande Plains 
n.w. to Val Verde Co. and n. to Bexar, Blanco and Uvalde cos.; Oax. n.w. to Dgo. and
Tex. 

Var. graminea McVaugh. Leaf blades 6 to 17 times as long as broad, mostly 1-4 mm. 
wide, occasionally parted into 2 or 3 lobes. Frequent in  the wanner Chih. Desert of 
Brewster, Presidio and Jeff Davis cos. in the Trans-Pecos; Zac., Coah., Chih. and Tex. 

18. CNIDOSCOLUS PoHL

A tropical American genus of perhaps 50 species; rare northward. 
1. Cnidoscolus texanus (Muell. Arg.) Small. BULL NE'ITLE, MALA M:UJER. Perennial

herb ( 3-) 4-5 ( -10) dm. tall and diffuse, as much as 1 m. across, with milky sap and 
stinging hairs; roots as much as 2 dm. thick and to 1 m. long; stems several from the 
roots, branching underground and aboveground, 3-5 mm. thick, green, hispid with pale 
aciculate stinging hairs, the hairs with elongate white bases; leaves alternate; blades 
suborbicular in outline, 6-15 cm. broad, palmately deeply 3- to 5-lobed and palmately 
veined with one vein to each lobe, more or less sparsely hispid with pale aciculate stinging 
hairs especially along the veins; leaf lobes more than half the total length, ovate,
acuminate, angulate or sinuate-dentate or again shallowly lobed; petioles a little shorter 
than to a little longer than their blades, hispid like the stem; petiolar glands incon
spicuous at the summit of the petioles on upper surface of blade, brownish-white, papil
late or fungoid, forming a mass 2-3 mm. across; stipules inconspicuous, often deciduous, 
3-4 mm. long, deeply 3- or 4-toothed or in some plants only one subulate lobe developed,
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the others suppressed; male and female flowers in the same cyme; inflorescences terminal 
(sometimes overtopped by the lateral axillary branches), cymose, pedunculate, much
branched but few-flowered, determinate, the single truly terminal flower pistillate or in 
some cymes the f istillate flower apparently absent; branches of inflorescence dichotomous
toward the dista end, the paired ultimate branches each bearing a staminate flower with 
1 to 3 minute subulate bracts subtending each flower; staminate flawers: buds 13-19 mm. 
long, clavellate; the single perianth whorl white, corollalike, showy, fragrant, bearing 
some acicu1ate stinging hairs, trumpet-shaped, the subcylindric tube 15-20 mm. long 
and slightly longer than the 5 ( occasionally only 4) subrotate-oblong to spatulate-oblong 
lobes; stamens 10 ( occasionallr 9?), all anther-bearing, included in the perianth tube,
in two whorls, the inner whor coherent into a column, the outer whorl distinct to the 
base and basally villous, a little longer than the perianth tube; pistillate -flowers: single 
perianth whorl whitish, 10-17 mm. long, 5-parted essentially to the base; sepals acuminate, 
not coherent, falling soon after anthesis; ovary oblong or obovate, slightly 3-lobed, 3-
celled and triovulate, hirtellous above, very densely hispid with pale-brownish aciculate 
stinging hairs; styles 3, shortly coherent basally, about 3 times dichotomous, the ends 
slender; capsules oblong, 15-20 mm. long, his_pid; columella prominent, persistent, white, 
with 3 narrow pectinate-fimbriate wings; seeds 3, oblong, rounded dorsally, very slightly 
keeled ventrally, 14-18 mm. long, slightly lobed basally, apiculate, sur6cially smooth, 
brownish-white; caruncle prominent, sagittate, 3-4 mm. long, yellowish-white. Sandy 
often disturbed soils nearly throughout Tex., w. to Ward and Crane cos., May-Nov.; La., 
Okla., Ark., Tex. and Tam. 

19. MANIHOT Mn.r.. 118 

A genus of more than 150 species of the warmer parts of the New World tropics, of 
which we have only one. The genus is economically important in that M. esculenta
Crantz ( yuca, cassava, mandioca, manioc, etc.) is a root crop grown in most of the 
world's lowland tropics, and several minor rubber-bearing species are exploited in Brazil. 
Janipha H.B.K. 

1. Manihot Wallcerae Croizat. Perennial herb with very strong odor of HCN in all
parts; roots tuberous, carrot-shaped, with large white fleshy storage parenchyrna; stems 
herbaceous, mostly prostrate, dying back to root crown in dry season; leaves alternate, 
simple, deeply 5-lobed ( sometimes 3- or 7-lobed), pandurate to halberd-shaped, the 
lower 2 smaller lobes of the fully developed vegetative leaves frequently projecting at a 
sharp angle downward, the median lobe 2-5 cm. long; flowers in androgynous racemes; 
staminate flowers opening later than pistillate ones, borne in a simple raceme, the 
pistillate flowers most often on single peduncles arising at base of staminate raceme, the 
perianth of a single row of tepals; staminate -flowers tubular, gibbous at base; tepals 
6-10 mm. long, united half their length; stamens 6 or 8 in 2 whorls of shorter and longer;
slender filaments arising between the lobes of a circular disk; anthers versatile; pistillate
flowers with 5 separate strap-shaped tepals 5-8 mm. long; stigmas 3, many-branched, on
very short styles; ovary 3-locular, inserted above a circular disk; fruit a dry dehiscent
capsule; seeds 3, carunculate. Rare on calicbe cuestas near tl1e Rio Grande in extreme
s. Tex. ( Hidalgo Co.), Apr .-Sept., following rains; also Tam.

A vigorous colony has been transplanted to the campus of The University of Texas
at Austin on the south side of Biology Laboratories. Nearest relative is M. angustiloba
(Torr.) Muell. Arg. from which it differs in broader leaf lobes, numbers of stamens ( 10 
in M. angustiloba), in distribution and habitat. 

20. EUPHORBIA L. SPURGE 

Herbs with milky sap, very diverse in vestiture, phyllotaxy and branching; flowers 
borne in bisexual groups, the pedicels either included in or exserted from small cup
shaped or um-shaped calyxlike involucres ( the individual bracts of which are not discern-

us Contributed by David J. Rogers. 
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ible except as lobes at the rim), often with one or more glands attached to the top of the 
involucre between the lobes and near the rim, the glands often furnished with ''horns" 
( i.e., pointed appendages, one at each end of the gland) or petaloid appendages; 
staminate -flowers each consisting of a single naked stamen, few to many in groups or 
cymules within the involucre; pistillate -flower solitary, central in each cyathium and often 
long-exserted from it, lacking a recognizable perianth, with a 3-celled 3-ovulate ovary; 
styles 3, each usually bifid; seeds 3, one in each cell. Tithymalus Trew; Poinsettia Grab.; 
Agaloma Raf.; Chamaesyce S. F. Gray. 

An enormous genus with species in all the tropical and temperate parts of the world. 
The genus is reputed to be difficult taxonomically but our species offer no great problems 
of determination. Complete specimens, with roots and mature seeds, can easily be 
determined. 

1. Glands of the involucre without petaloid appendages ( some species with hornlike
appendages on the glands); leaves alternate or opposite; leaf blades ( at least 
those of the main stem) essentially bilaterally symmetrical ( subg. Poinsettia and 
Esula) (2) 

1. Glands of the involucre with petaloid append,1ges ( in one species these several and
folded over the gland), OR if appendages absent then leaves all strictly opposite 
and with inequilateral bases ( blades then not bilaterally symmetrical) ( subg. 
Agaloma and Chamaesyce) ( 13) 

2( 1). Involucral glands Hat or convex; leaves mostly alternate on the main stem or 
( if opposite) decussate, also forming a single whorl just beneath the inflorescence 
which is an umbelliform cyme (pleiochasium), also opposite above at the pseudo
dichotomies of the branches of the pleiochasium; glands 4 or 5 per cyathium 
( subg. Esula) ( 3 ) 

2. Involucral glands deeply cupped; stems never branched into a symmetrical 3- to
several-rayed inflorescence; glands only 1 to 3 per cyathium ( subg. Poinsettia) 
( 10) 

3 ( 2). Glands of the involucre with rotund and entire margins ( 4) 
3. Glands of the involucre either with a horn at each end or semilunate with the con

cave side and the points outward ( 5) 
4 ( 3). Main branches of the main pleiochasium 5; capsules never warty ............ . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. E. Helioscopia. 
4. Main branches of the main pleiochasium 3; capsules usually warty ( smooth in one

rare form) ................................... 7. E. spathulata. 

5(3). Seeds quite completely smooth, whitish, ovoid .... 2. E. Helleri. 
5. Seeds with pits or depressions ( or if minutely tuberculate see E. exigua under E.

Peplidion) { 6) 
6( 5). Pits of seeds in regular rows ( at least on the 2 ventral facets) or with a single 

long vertical pit on each ventral facet ( 7 ) 
6. Pits of seeds irregularly disposed, at least nowhere in distinct vertical rows ( 8)
7 ( 6). Each ventral facet of the seed with a single long depression ................ . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 3. E. Peplidion. 
7. Each ventral facet of the seed with a vertical row of smaller pits . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . • . . . . . . • . . . . 4. E. tetrapora. 

8 ( 6). Strong perennial; west Texas east to Edwards Plateau ......................• 
. . . . . . . . . . . . . . . . . • . . . . . . . . • . . . . . . . . . . . . . . • . . . 1. E. brachycera. 

8. Slenderly taprooted annuals ( 9)
9( 8). Seeds with small deep pits; opposite leaves of the pleiochasial branches only very

slightly connate basally •..•.••••••••••••••••••• 5. E. longicruris. 
9. Seeds with broad pits and ridges between; opposite leaves of the pleiochasial branches

connate to the middle ........................•. 6. E. Roemeriana.
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10( 2). Rather humble perennial from tuberous roots; stems several; cyathia in compact 
terminal cymes subtended by discolored floral leaves, the flowering stems other
wise bearing only bractlike leaves, the leafy shoots appearing in summer after the 
vernal flowering; capsules usually longer than 5 mm. . . . . . . . . . . . . . ...... . 
. . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 21. E. radians. 

10. Stems solitary from annual taproots; shoots not dimorphic; capsules shorter than
5 mm. (11)

11 ( 10). Leaves mostly opposite; seeds mostly 2.6-2.8 ( -3.1) mm. long ............. . 
• . . . . • • . • • • . • . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . 22. E. de11tata. 

11. Leaves alternate between the first or second pair of leaves and those at the top of
the plant; seeds mostly ( 2.7-) 3-3.5 mm. long ( 12) 

12 ( 11). Gland and its opening (depression) at top oblong, about 1 mm. long, shallowly 
bilabiate; seeds not strongly angular in transection .. 23. E. cyathophora. 

12. Gland and its opening (depression) on top circular, much less than 1 mm. long, not
bilabiate; seeds in transection showing a dorsal keel and 2 lateral angles ...•.... 
. . . . • . . . . . . . . • . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . 24. E. heterophylla. 

13(1 ). Robust annual herbs to 1 m. tall, with single main stem and a few short pseudo
dichotomous branches at top; leaves alternate, the uppermost ( near the flowers) 
with thin white margins ( 14) 

13. Plants various, usually much less than 1 m. tall; leaves in most species opposite,
never white-margined ( 15) 

14( 13 ). The white-margined bracteal leaves at top of plant narrowly lanceolate ......• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12. E. marginata. 

14. White-margined bracteal leaves at top of plant linear .. 13. E. bicolor.

15( 13 ). Strongly perennial plants, cespitose, with numerous essentially leafless glaucous
fleshy branches 2-5 ( -10) dm. long and 2-4 mm. thick rising erect from the woody 
horizontal primary stems . . . . . . . . . . . . . . . . . . . . . . . 9. E. antisyphilitica. 

15. Plants various, when many-branched from a woody base then the branches compara
tively slender and/or leafy; leaves in most species opposite ( 16) 

16( 15). Stipules glandlike or obsolete; leaf blades symmetrical; branching at the top 
of the plant usually pseudodichotomous, with cyathia borne in the forks ( 17) 

16. Stipules well-developed for the most part ( at least on one side of the stem) or if
stipules poorly developed then blades asymmetrical and their bases inequilateral 
(subg. Chamaesyce) (27) 

17 ( 16). Appendages 2 or several per gland (actually solitary and deeply parted to the 
base); erect nearly glabrous annual herbs with subentire linear leaves ( 18) 

17. Appendages solitary per gland, if deeply lobed then the leaves serrulate ( 19)
18 ( 17). Glands more than 3 per cyathium ( usually 5); appendages 2 per gland ( solitary

and deeply bifid); main stem 0.5-2.5 mm. thick .... 17. E. bilobata. 
18. Glands usually only 3 per cyathium; appendages 5 to 7 per gland, linear, hairy,

folded upward and inward covering the gland; main stem 3-12 mm. thick ..... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18. E. eriantha. 

19( 17). Leaf blades ovate, the margins serrulate to the rounded or truncate base; 
petioles nearly as long as blades; slender erect annual herb ...............•.. 
. . . . . . . . . . • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14. E. bifurcata. 

19. Leaf blades linear to linear-lanceolate OR if ovate then much longer than the petioles
(20) 

20( 19 ). Taprooted annual herbs, single-stemmed from the base ( 21) 
20. Perennials; usually with more than one stem at ground level ( 22)
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21 ( 20). Plant usually not more than 2 dm. tall; leaves usually manifestly serrate; seeds 
2.2-2.9 mm. long, with 2 broad tuberculate transverse ridges and a slight widen
ing at the narrow apical end, with rounded protuberances at the intersections of 
the ridges and longitudinal angles .......•.••...• 15. E. exstipulata. 

21. Plant usually 3-10 dm. tall; leaves usually not manifestly serrate; seeds ovoid, not
angular, about 3 mm. long, with low bumps scattered all over the surface ...... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16. E. hexagona. 

22 ( 20). Leaves about as broad as long to twice as long as broad, blunt; stems usually 
prostrate on coastal sands ...................... 20. E. innocua.

22. Leaves more than twice as long as broad; stems mostly ascending ( 23)

23 ( 22). Stems ( at least the younger parts) usually densely white-pubescent; leaf blades
ovate, widest near the base, sharp-pointed, mostly less than 5 times as long a.s 
broad; plants mostly less than 2 dm. tall; petaloid appendages usually present and 
often crenate ................................. 25. E. acuta.

23. Stems if pubescent minutely so; character combination otherwise differing ( 24)
24(23). Seed 2.3-2.5 mm. long; appendages of glands 1.5-4 mm. long, much longer than

the gland is broad; plants usually in sandy soils of eastern half of Texas ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19. E. corollata. 

24. Plants not with above combination of characters, mostly of calcareous or sandy up
lands of western half of Texas ( 25) 

25 ( 24). Spring (lowermost) leaves deciduous but when present oblong and shorter and 
much broader than summer leaves that are linear; perennial underground parts 
mostly less than 5 mm. thick; involucres sessile or the peduncles rarely more than 
3 mm. long .................................. 26. E. angusta. 

25. Spring and summer leaves linear or linear-filiforrn; perennial underground parts
usually more than 5 mm. thick; peduncles slender, 3-8 mm. long or longer ( 26) 

26( 25). Opposite or whorled leaves at top of plant longer than the subtended peduncles 
............................................. 10. E. Wrightii. 

26. Opposite or whorled leaves at top of plant shorter than the subtended peduncles ...
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11. E. strictior. 

27(16). The 3 styles very short (about 0.5 mm.) and abruptly and thickly round
capitate, not bifid; low perennials, all glabrous; stipules united into short scales 
(28) 

27. The 3 styles bifid OR if appearing entire then not abruptly thickly round-capitate;
plants various in habit and pubescence ( 29) 

28(27). Appendages forming a narrow entire margin on the gland; leaves often appearing 
clasping; plants glaucous or grayish-green ......... 49. E. a�tyla. 

28. Appendage deeply dissected and lobed; leaves short-petiolate; plants drying dull-
greenish or brownish .......................... 48. E. fefuna.

29(27). Appendages deeply parted, lobed or dissected at least halfway to the gland 
(30) 

29. Appendages entire, lacerate, undulate or crenulate but not parted more than halfway
to the gland OR appendages absent ( 31)

30( 29). Glabrous perennial; each of the 4 appendages parted to the base into 3 or 4 
( to 6) narrow linear segments ................. .47. E. Fendleri var. 

triligulata. 
30. Plants short-lived ( probably annual); herbage and capsules shaggy or villous; each

of the 4 appendages parted into 3 to 5 narrow attenuate lobes ............... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53. E. s£-tiloba. 

31 ( 29). Appendages markedly unequal on each involucre, the 2 nearest the ovary at 
least twice ( usually 3 to 5 times) as long as the other 2 appendages; prostrate 
annual ....................•................. 57. E. indivisa. 

31. Appendages subequal or absent ( 32)
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32(31). On each side of the stem the 2 stipules at each node united into a white or reddish-white membranous glabrous scale which may be either entire or lacerate; plants commonly rooted at the lower nodes ( 33) 
32. Stipules otherwise or if seeming united into a scale then only so on one side of the 

stem OR the entire shucture deeply lobed or dissected; plants only rarely rooted 
at the lower nodes ( 34) 

33 ( 32 ). Annual; staminate flowers fewer than 12 per involucre ..............•.. , .... • • . . . . . . . . . . • . . • • • • • • • . . . . • • • • . • • . . . . . . . • • • • 51. E. serpens. 
33. Perennial; staminate flowers more than 12 per involucre .......•.............. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50. E. albomarginata. 

34 ( 32 ). Plants essentially glabrous, including the herbage, inflorescence, ovaries and capsules ( sometimes the stipules ciliate or the inside of the involucre may be beset 
with hairs ) ( 35 ) 34. Plants with some pubescence on herbage or inflorescence or both ( 52 ) 

35 ( 34). Leaves linear, more than 6 times as long as broad; plants annual; leaf margins entire (36 ) 35. Leaves not linear OR if narrow then serrulate OR less than 6 times as long as broad;
plants various ( 38) 

36 (35). Capsules shorter than l.7 mm.; delicate erect annual, the stems mostly less than 
1 mm. thick and the plants less than 2 dm. tall; seeds with 1 to 3 transverse ridges ......... , ........................... , ....... 33. E. revoluta. 36. Capsules longer than 1.8 mm.; stems rather robust, often at least 1 mm. thick; seeds plump and smooth ( 37) 

37 ( 36 ). Petaloid appendages forming narrow margins on the glands and usually moreor less ascending; stems usually spreading, prostrate . 31. E. PamJi, 37. Petaloid appendages mostly longer than the glands are wide, ovate, conspicuous, 
more or less spreading; stems usually erect or ascending ............•........ 
. . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32. E. niissurica. 

38(35). Capsules longer than 2.8 mm. (mostly 3 or 5 mm. long ); plants robust; larger 
leaves usually longer than 1 cm.; leaf margins entire ( 39) 38. Capsules shorter than 2.8 mm. long ( usually much shorter ); most leaves shorter than 1 cm. OR if most leaves longer than 1 cm. then the margins serrate or 
serrulate ( 40) 

39 ( 38). Strong perennial; stems apparently not prostrate; leaves usually about 1 cm. long with blunt apexes; capsules about 3 mm. long at maturity; seeds not laterally 
compressed ........................•...•..... 46. E. perennans. 39. Robust annual with spreading prostrate stems; leaves usually about 15 mm. long and 
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40( 38). Leaves mostly serrate or senulate at least toward the apex; annuals ( 41)
40. Leaves entire as seen under a lens ( 45) 

41 ( 40). Capsules about 1.3 mm. long; cyathia densely glomemlate; erect or ascending herbs of extreme south Texas .......•.....•...... 36. E. hypericifolia. 41. Capsules mostly longer or if approaching as short as 1.4 mm. long then cyathia not 
glomemlate ( 42) 

42( 41). Erect annuals, comparatively robust, with most mature leaves more than 15 mm. 
long; capsules 1.6-2.3 mm. long, mostly more than 1.8 mm. long ( 43) 

42. Usually prostrate or decwnbent annuals with most mature leaves less than 15 mm.long; capsules 1.4-1.9 mm. long, mostly less than 1.8 mm. long ( 44) 
43( 42). Seeds finely wrinkled ...... .................. 35. E. nutans. 
43. Seeds with 2 or S broad very shallow depressions separated by low smooth transverse

ridges ....................................... 34. E. hyssopifolia.
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44( 42). Seeds sometimes with shallow transverse rugae but these faint; stems ( at least 
toward the tips) often "winged" (flattened somewhat in the plane of the leaves); 
staminate flowers more than 5 per involucre · ....... 40. E. serpyllifolia. 

44. Seeds with definite transverse ridges or corrugated; stems not noticeably flattened;
staminate flowers usually about 4 or 5 per involucre ..................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41. E. glyptosperrna. 

45 ( 40). Seeds with 3 or 4 strong transverse ridges; appendages small or absent; capsules 
1.2-1.5 mm. long; stems not flattened toward the tips; plants annual; staminate 
flowers more than 20 per involucre ............. .42. E. theriaca. 

45. Seeds smooth or wrinkled but without ridges ( 46)
46(45). Capsules shorter than 1.7 mm.; glands without appendages or with but very

small ones; seeds shorter than 1.3 mm. ( 47) 
46. Capsules longer than 1.7 mm. OR if shorter then appendages developed; seeds longer

than 1.3 mm. ( 48) 
47 ( 46). Perennial ( or at least often becoming ligneous at base by the end of the winter); 

staminate flowers more than 10 per involucre ...... 45. E. simulans. 
41. Annual; staminate flowers fewer than 10 per involucre, usually only 2 to 5 ....... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44. E. micrornera. 

48(46). Seeds smooth and plump (49) 
48. Seeds often wrinkled or if smooth then slender, not plump ( 50)
49 ( 48). Leaf blades about 3 times as long as broad; sty\e branches usually slightly

thicker than the united portion; plants of Coastal Plain within 100 miles of the 
coast ........................................ 29. E. ammannioides. 

49. Leaf blades usually about twice as long as broad; style branches about as thick as
the united portion; dish'ibuted farther inland, rare within 100 miles of the coast •. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30. E. Geyeri. 

50( 48). Stipules parted into numerous filiform segments; sands of east and southeast 
Texas . . . . . . . . . . . . . . . . . . . . . . . . . . . ............ 52. E. cordifolia. 

50. Stipules mostly linear; dry uplands of central and west Texas ( 51)
51 ( 50). Taprooted annual; leaves apically rounded; petioles 1-2 mm. long .•........• 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43. E. Golondrina. 
51. Perennial herb; leaves apically acute; petioles 0.5-1 mm. long .................. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . 47. E. Fendleri. 

52(34). Ovary and capsule glabrous (53) 
52. Ovary and capsule not glabrous ( 58)
53(52). Robust erect annuals with serrate leaves; most mature leaves longer than 15

mm.; capsules 1.6-2.3 mm. long, most of them more than 1.8 mm.; seeds with 
wrinkles or low ridges ( 54) 

53. Comparatively humble annuals or perennials; leaves various but all shorter than 15
mm.; capsules mostly shorter than 1.8 mm. or if longer then the seeds usually 
smooth (55) 

54( 53). Stems usually crisply hairy at least toward the tips, rarely pilose; seeds finely 
wrinkled .................................... 35. E. nutans. 

54. Stems pilose ( sometimes sparingly so); seeds with broad very shallow depressions
separated by low smooth ridges ................. 34. E. liyssopifolia. 

55( 53 ). Annual or perennial, usually erect; stems pilose; capsules deeply 3-lobed, 1.3-1.9 
mm. long; leaf margins entire to coarsely serrate; seeds smooth or faintly wrinkled,
not transversely ridged ......................... 55. E. villifera. 

55. Annuals; stems usually decumbent or prostrate; capsules not deeply 3-lobed but
merely tricoccous, usually triangular in transection ( 56) 

56( 55). Stems pilose; leaf margins sharply serrulate; capsules longer than 2 mm.; seeds 
quite smooth, sharply angled, pale-brownish to chalky-white ................ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56. E. serrula. 

56. Pubescence of stems ( if any) short; capsules shorter than 2 mm.; staminate flowers
usually only 5 per cyathium ( 57) 
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57(5 6). Capsules about 1.3 mm. long, all shorter than 1.6 mm.; leaf margins entire; 
seeds smooth or faintly wrinkled ......•..•.....• 44. E. micromera. 

57. Capsules 1.4-1.7 mm. long; leaf margins serrulate at least toward the apex; seeds
transversely ridged ( here will key out unusual individuals of this species of 
usually glabrous plants) .•..................... 41. E. glyptosperma. 

58( 52). Capsules 2.8-3.1 mm. long; strong perennial, erect or ascending, mostly less 
than 2 dm. tall; leaves ovate or ovate-lanceolate, widest near the base, 1-2 cm. 
long, sharp-pointed, the margins entire; appendages usually developed and usually 
distinctly crenate ............................. 25. E. acuta. 

58. Capsules shorter than 2.6 mm. OR if about 2.6 mm. long then plants not as above
(59) 

59 ( 58). Perennial, erect; spring (lowermost) leaves when still present oblong, shorter 
and broader than summer leaves that are linear, at least 6 or 7 times as long as 
broad, the margins entire; capsules 2-2.6 mm. long; appendages usually developed 
............................................. 2 6. E. angusta. 

59. Plants various; leaves not linear OR if almost so then capsule almost 2.5 mm. long
( 60) 

60 ( 59). Perennial by slender rootstocks; shoots ascending or erect, mostly less than 2 
chn. tall; spring leaves broader than summer leaves; blades ovate-deltoid-falcate 
to long-deltoid or virtually linear by revolution of the entire margins, shorter than 
12 mm., blunt; capsules 1.9-2.3 mm. long .......•. 27. E. lata. 

60. Plant various; capsules 2 mm. long or shorter ( 61)

61 ( 60). Perennial, the sterns prostrate or ascending; involucres borne in dense cyrnose
glomerules or a few of them in addition sometimes solitary in the upper forks; 
leaves relatively large, 7-15 mm. long, the margins sometimes with a few teeth; 
capsules 1.3-2 mm. long; appendages usually developed; Trans-Pecos plants •.... 
. . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • • . . . 38. E. pycnanthema. 

61. Plants not having the above combination of characters ( 62)

62( 61). Ascending taprooted annual; cyathia very small and numerous, home in very
dense essentially leafless stalked glomerules from upper axils of the usually 
rhombic leaves; rare weed of southern coastal Texas •...............•.....• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37. E. hirta. 

62. Plants not with the above combination of characters ( 63)

63 ( 62). Pubescence of stems and capsule short, not shaggy or villous; leaf margins
entire; appendages small or absent; facets of seeds essentially smooth, at least 
without transverse rugae ( 64) 

63. Pubescence of stems shaggy or villous or pilose and that of the capsules somewhat
similar ( 65 ) 

6 4  ( 63). Perennial; stems rather densely clothed with crisped short mostly appressed 
hairs; lower surfaces of leaves often closely tomentose; entire plant taking on to 
some extent the grayish color of the vestiture .....• 39. E. cinerascens. 

64. Annual; pubescence short and sparse .........•..•.. 44. E. micromera. 

65{ 63). Perennial; stems villous or pilose, the hairs appearing clavenate or glandular at 
times under a lens; leaf margins entire; appendages usually well-developed; 
capsules about 1.5 mm. long; involucres narrowly urceolate ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54. E. arizonica. 

65. Annuals; stems usually prostrate and "shaggy" pubescent or villous; leaf margins
usually serrate or serrulate; appendages present but often very small; involucres 
obconical ( 6 6) 

6 6  ( 65). Seeds punctately pitted and mottled, the base depressed-truncate, the apex 
sharply acute; styles entire ( sometimes emarginate) .............•........ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . 60. E. stictospora. 

6 6. Seeds neither punctately pitted nor mottled, the base obtuse, the apex not sharply 
acute; styles bind at least briefly ( 67) 
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67 ( 66). Seeds with low rounded transverse ridges not whitened on the summit or with 
merely granular surfaces; capsules strigose ( 68) 

67. Seeds with narrow sharp transverse ridges or rounded transverse ridges whitened on
the summit; capsules tomentose or with crisped spreading hairs ( 69} 

68( 67}. Styles about 0.3 ( -0.4) mm. long, clavate; nodes never rooting ...... . ...... . . 
. . • . . • . . . . • • . . . . . . . . . . . . . . . • . . • . . . . • . . . . • . . . • 58. E. maculata.

68. Styles 0.5-0.7 mm. long, slender; nodes often rooting •. 59. E. humistrata.

69(67). Herbage grayish-pilose-tomentose; seeds 1.1-1.3 mm. long, the rounded ridges
about the same width as the intervening valleys ..•. 62. E. laredana.

69. Herbage green or greenish, less densely pubescent to subglabrous; seeds 0.9-1 mm.
long, the minute sharp ridges narrower than the intervening valleys ...... . ... . 
. . . . . • . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 61. E. prostrata.

1. Euphorbia brachycera Engelm. Mostly glabrous perennial herb 1-6 elm. tall; main
stems 6 to many from the woody crown, 1-2.5 mm. thick, erect, 7-45 cm. long; branches 
mostly from the upper half of main stems; main stems and branches each topped by a 
whorl of 3 branches ( forming a pleiochasium) that are repeatedly pseudo dichotomous, 
divergent, forming the upper sixth to third of the plant; leaves of the stems and branches 
alternate, at the bases of the pleiochasia whorled, at the forks of the pleiochasia opposite; 
alternate leaf blades elliptic-oblong to lanceolate or oblanceolate to even obovate, 5-20 
mm. long, ( 2 or) 3 to 4 ( or 5) times as long as broad, at apex usually acute, at base
attenuate or rounded, marginally entire, with petioles less than 1 mm. long; whorled
leaves with rhombic-deltoid to ovate blades 5-15 mm. long, at apex acute, marginally
entire, with petioles less than 1 mm. long; opposite leaves rhombic-deltoid, at base
truncate or broadly roundPrl, at apex acute, marginally entire, essentially sessile; stipules
absent; cyathia solitary in the forks of the pleiochasia; peduncles shorter than 1 mm.;
involucres turbinate to slightly campanulate, 1-2 mm. long to base of glands; glands 4,
stalked, yellow, glabrous, about 0.5 mm. long, the ends protruding outward as short
horns, the margin between the horns entire or dentate; appendages absent; staminate
flowers several per cyathium; pistillate -flower: gynophore well-exserted from the involucre,
recurved at maturity; styles 3, erect, bifid half their length, about 1 mm. long, the stigmas
clavate or subcapitate; capsule 2-3 mm. long, 3-lobed or often 1- or 2-lobed by abortion,
smooth; columella about 2.1 mm. long; seed smoothly round-ovoid, 1.8-2.6 mm. long,
grayish �ith irregular fuscous shallow pitting throughout except on the ventral microf.ylar
beveled caruncular surface; caruncle about 0.5 mm. long, rounded-conic. Inc . E.

montana Engelm. var. gracilior Engelm. and var. trifaris Nort., E. odontadenia Boiss., 
Tithymalus brachycerus (Engelm.) Small. Frequent in Trans-Pecos mts. at elev. of 
4,500 to 7,000 ft. and infrequent or rare near creeks in the Edwards Plateau, Mar.-July; 
Colo., N.M., Ut., Ariz., Tex. and Chih. 

2. Euphorbia Helleri Millsp. Taprooted glabrous annual ( 5-) 10-30 cm. tall; stems
several ( rarely solitary) from ground level, ascending, with few ascending alternate 
branches about equaling the main stem, at the base of tl1e pleiochasium pseudotrichoto
mous ( rarely pseudodichotomous) above which all the branching is sparse and pseudo
dichotomous; leaves of main stem alternate, spatulate, 6-15 mm. long, 3-5 mm. broad, 
obtuse or retuse, nanowed basally, the lowest ones with petioles 1-3 mm. long; leaves at 
base of pleiochasium in a whorl of 3 ( rarely opposite), oblong or cuneate-oblong; leaves 
of the branches opposite, orbicular-ovate to nearly reniform, subpandurate, unequal, 
obtuse, mucronate, broadly cuneate to truncate basally, 3-8 mm. long, 5-10 mm. broad; 
stipules absent or minute and gland.like; cyathia solitary in the upper forks; involucre 
about 1 mm. long, the incurved lobes ovate, truncate and ciliate; glands 4, transversely 
elliptical, about twice as long as broad, at each end with a small whitish curved horn 
about half as long as the body of the gland, other appendages absent; staminate -flowers
about 10 per cyathium; pistillate -flowers: ovary well-exserted; styles 3, bifid, the branches 
davellate; capsule depressed-globose, 2.5 mm. long, 3 mm. broad, tricoccous; seeds ovoid, 
whitish, quite smooth, 1.4-1.6 mm. long, 1-1.2 mm. broad and thick; caruncle thin but 
raised into a cone at the center. Tithymalus Helleri ( Millsp.) Small. Rare and local in 
clay loam or calcareous soil, coastal s. Tex., Nueces and Cameron cos., Feb.-Mar.; also 
N.L.
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3. Euphorbia Peplidion Engelm. Glabrous annual herb 5-20 cm. tall; stems 1 to
several from the base, 1-2 mm. thick, erect, ( 3-) 6-10 ( -14) cm. long; branches few, 
alternate, more slender than main stem, erect, attaining nearly the same height as main 
stem; main stem and branches each topped by a whorl of 3 ( or 4, rarely 5) branches 
( forming a pleiochasium) which are repeatedly pseudodichotomously branched, diver
gent and fom1ing the upper third of the plant; leaves of the stem and branches alternate, 
whorled at the bases of the pleiochasia, opposite at the nodes of the pleiochasial branches, 
all sessile; blades of stem- and branch-leaves linear-oblanceolate or narrowly spatulate, 
5-20 mm. long, 1-4 mm. wide, at apex rounded, at base attenuate, marginally entire,
without stipules; whorled leaves narrowly rhombic-lanceolate, 8-15 mm. long, rounded
apically and basally; opposite leaves narrowly deltoid-lanceolate, asymmetrically falcate,
6-10 mm. long, acute at apex, marginally entire or somewhat erase, without stipules;
cyathia solitary in the forks of the pleiochasia; peduncles short; involucre broadly turbi
nate or usually campanulate, 0.6-0.9 mm. long to base of glands, whitish; glands 4,
short-stalked, oblong with a long white erect horn at each end, marginally smooth, 0.5
mm. long, 0.2 mm. wide, other appendages absent; staminate -flowers 5 to 10 per cyathium;
pt.stalate 'flower: gynophore about 2 to 3 times as long as the involucre at maturity, erect
or usually curved; styles 3, 0.5 mm. long, bifid nearly to the base, erect or spreading;
stigmas capitellate; capsule depressed, deeply 3-lobed, 2-2.3 mm. long, about 3 mm.
broad, smooth, the lobes rounded or Battened or rarely even slightly round-keeled;
columella 1.7-1.9 mm. long; seed oblong, 1.6-1.9 mm. long, 0.9 mm. thick, subhexagonal,
brownish, the angles rounded, with 4 or 5 vertical rows of pits or depressions visible
from the dorsum ( 2 or 3 pits per row) and the 2 ventral facets each with a single
vertically elongate pit or depression; caruncle situated on a ventral micropylar beveled
sudace, Bat, umbonate, bilooed, vesicular, rather small. Tithymalus Peplidion ( Engelm.)
Small. Calcareous soil, rare and local, in Trans-Pecos ( Pecos Co.), Edwards Plateau
(Tom Green, Uvalde and Val Verde cos.} and Rio Grande Plains (Jim Wells and Duval
cos.}, spring; endemic.

Plants with a rather similar superficial appearance to E. Peplidion but with seeds 
tuberculate all over are E. exigua L., collected once in Nueces Co. ( adventive from Old 
World); probably not a persistent member of our flora. 

4. Euphorbia tetrapora Engelm. Delicate taprooted annual 7-20 cm. tall; main stem
solitary or 2 or 3 from the base, usually nearly simple below the pleiochasium, with 
intemodes a ha1f to a third as long as the leaves; pleiochasium trichotomous at the base, 
the 3 branches 1-8 cm. long, several times dichotomous when longer than 2 cm.; stem 
leaves alternate, cuneate-spatulate, apically retuse or obcordate, the lower ones 3 mm. 
long and 1 mm. broad and with short petioles, the higher ones about 1 cm. long and 
5 mm. broad and nearly sessile; leaves at base of pleiochasium in a whorl of three, more 
obovate than the stem leaves; leaves of branches opposite, triangular-ovate, mucronate, 
truncate or cordate at the base, basally subconnate, 3-6 ( -10) mm. long, 5-8 ( -14} mm. 
broad; stipules absent or minute and glandlike; cyathia solitary in the upper forks; 
involucre about 1 mm. high and broad; lobes ovate, shortly ciliate; glands 4, about I mm. 
long and 0.5 mm. broad, transversely oblong, short-stipitate, on each end with a slender 
horn 1 mm. long and diverging or usually erect, other appendages absent; staminate 
'{lowers IO to 15 per cyathium; pistillate 'flowers: ovary long-exserted; styles 3, 0.5-1 mm. 
long, united at base, short-bifid apically, the branches capitellate; capsule subglobose, 
about 2.5 mm. thick, roundly tricoccous; seeds oblong, slightly dorsiventrally flattened, 
1.3-1.4 mm. long, 0.8-0.9 mm. broad, 0.7 mm. thick, each of the 2 inner facets with 4 
to 6 shallow pits or these rarely confluent into irregular oblong grooves, the dorsum with 
15 to 20 irregularly arranged shallow pits or almost smooth; caruncle with a dome
shaped umbo in the center. Tithymalus tetraporus ( Engelm.) Small. Local in sandy soils, 
e. and n.-cen. Tex., rare in Llano region of Edwards Plateau, spring; Ga., Ala., La., Ark.,
Okla. and Tex.

5. Euphorbia longicruris Scheele. Taprooted delicate annual 5-20 (-25) cm. tall;
main stem simple below the pleiochasium with internodes 2-6 mm. long, giving way 
upward to a trichotomy and above that the 3 branches 1-3 cm. long and repeatedly 
dichotomous with very short internodes; stem leaves alternate, cuneate-spatulate below to 
obovate above, 5-15 mm. long, 2-6 mm. broad, at apex mucronate, obtuse to retuse, at 
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base narrowed, marginally entire, the very short petioles present only on the lowest 
leaves and stipules absent or minute and glandlike; leaves of pleiochasium whorled at 
base, opposite on branches, overlapping, renifonn or suborbicular, 4-7 mm. long, 7-13 
mm. broad, slightly connate and very inequilateral basally; cyathia solitary in the forks
of the pleiochasium; involucre 1.5-2 mm. long, 1-1.5 mm. thick, its lobes oblong, minutely
ciliate; glands 4, crescent-shaped, on each end with an erect rarely lobed horn twice as
long as the body is broad; appendages absent; staminate '/lowers 10 to 15 per cyathium;
pistillate -flower: styles 3, about 0.5 mm. long, bifid; capsule, ovoid-spherical, depressed
basally, about 2.5 mm. long, 2.5-3 mm. thick; seeds oblong in outline, slightly dorsi
ventrally flattened, about 1.5 mm. long and 1 mm. broad and thick, with a slightly
dorsal ridge and a prominent projection from the chalaza and surficially with numerous
pits the diameter of which is less than half the width of the space between them; caruncle
small, depressed-conical, umbonate. Tithymalus longicruris (Scheele) Small. Infrequent
and local in calcareous soil, Edwards Plateau, n.-cen. Tex. and e. part of Plains Country,
spring; Tex., Okla. and N.L.

6. Euphorbia Roemeriana Scheele. Taprooted annual 1-3 dm. tall; main stem 1 or few,
erect (in shade forms weak and basally decumbent), sparingly branched below the 
pleiochasium; internodes much shorter than the leaves; pleiochasium trichotomous 
basally, each branch 1 to 4 times dichotomous and with internodes 2-10 mm. long; leaves 
of main stems alternate, the blades cuneate, the lower ones obtuse apically and 3-10 mm. 
long and 1-5 mm. broad with petioles 1-6 mm. long, the upper ones to 2 cm. long and 
1 cm. broad and nearly sessile; leaves at base of pleiochasium whorled, ovate to oblong, 
very obtuse, 1-2 cm. long or longer, 5-10 mm. broad or more; leaves of the pleiochasial 
branches opposite, semicircular, connate to the middle, 1-2 cm. broad, 7-10 mm. long; 
cyathia solitary in the upper forks; involucre campanulate, 1.5-2 mm. high, its lobes 
broadly oblong and minutely ciliate; glands 1 mm. long and broad including the horns, 
at each end with a slender horn shorter than the width of the body, usually incurved; 
appendages absent; staminate 'flowers about 10 per cyathium; pi:.tillate -flowers: ovary 
long-exserted; i:;tyles 1.5 mm. long, bi6d a third to a fourth the length; capsule subglobose, 
about 3 mm. thick; seeds oblong-ovoid, somewhat dorsiventrally flattened, 1.6-1.8 mm. 
long, 1.4-1.5 mm. broad, about 0.9 mm. thick, rather deeply and broadly pitted, the 
chalazal projection prominent; caruncle small, low, conical, umbonate. Tithymalus 
Roemeriamis (Scheele) Small. Locally abundant in rich calcareous soil, creek canyons, 
e. part of Edwards Plateau, spring; endemic.

This is the southern counterpart of E. cammutata Engelm. and probably should be
considered merely a race of it; reports of the occurrence of E. commutata in Texas have 
been based on specimens of E. Roemeriana. 

1. Euphorbia spathulata Lam. Glabrous annual herb 5-40 cm. tall; main stems 1 to 3
(or 4 or 5) from the base, rarely as many as 10, 1-4 mm. thick, erect, 5-30 cm. long; 
branches few basally, many in the upper haH, alternate, more slender than the main 
stems, ascending to erect, attaining about the same height as the main stems; stems and 
branches of the pleiochasium 3 in a whorl, repeatedly pseudodichotomous, several cm. 
long ( very variable and apparently indeterminate); leaves alternate on stems and 
branches except opposite at the forks of the pleiochasia and whorled at the bases of the 
pleiochasia, all sessile; leaf blades of stems and branches obovate-oblong, widest above 
the middle, rounded at both ends or tapering to tl1e base, obtuse to emarginate at apex, 
10-25 mm. long, 5-10 mm. broad, marginally serrulate at least on the upper half, with
stipules apparently absent; leaf blades of the pleiochasial branches broadly elliptical to
ovate, rounded at the base and rounded or acute at apex, usually serrulate toward the
apex, 3-9 mm. long, with no stipules; cyathia solitary and sessile in the forks of the
pleiochasia; involucre narrowly turbinate, about 1 mm. long or less; glands usually 4,
sessile, glabrouc:, minute, elliptical; appendages and -horns absent; staminate 'flowers
several per cyathium; pistillate 'flower: gynophore not exserted, erect at maturity; ovary
warty at summit; styles 3, bifid nearly to the middle, erect or spreading, about 1 mm.
long, the divisions terete; capsule 3-lobed, 1.5-3 mm. long, smooth except for many warts
near apex and along lobes ( or these rarely absent!); columella well-developed, 1.2 mm.
long; seed roundish-ovoid, slightly dorsiventrally flattened, brown, 1.3-1.9 mm. long
including caruncle, with low sharp irregularly reticulate ridges throughout; caruncle
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white, minute, obscurely cordate, vesicular. E. obtusata Pursh, E. dictyosperma Fisch. 
& Mey. and vars. mexicana Engelm. and leiococca Engelm., E. arkansana Engelm. & 
Gray. Abundant nearly throughout Tex., spring; widespread in temp. N.A. 

8. Euphorbia Helioscopia L. Taprooted annual 1-3 dm. tall, the single main stem ( 1-)
3-6 mm. thick, slightly swollen just below the pleiochasium, sometimes sparingly branched
at the base or just below the pleiochasium; main branches of the main pleiochasium 5,
3-15 cm. long, pseudotrichotomous then several times pseudodichotomous; leaves of
main stem and branches alternate, spatulate-obovate, serrate, obtuse or retuse at apex,
the lower ones attenuate into a subpetiolar base, 5-40 mm. long, 3-15 mm. broad; leaves
of pleiochasium ellipic or obovate, somewhat oblique, smaller and wider in proportion
than the stem leaves; cyathia solitary in the forks of the pleichasium; involucre about
2 mm. long, the small lobes oblong and fimbriate, ciliate; glands 4, transversely elliptical,
yellowish, 1 mm. long, 0.5 mm. broad; staminate flowers about 15 per cyathium; pistillate
flower: ovary well-exserted; styles about 1 mm. long, bind about a third to half their
length, the divisions clavellate; capsules subglobose, depressed basally, 2.5-3 mm. long,
3.5-4 mm. thick, roundly tricoccous; seeds ovoid to subglobose, apically somewhat acute,
yellowish-brown, about 2 mm. long, 1.5 mm. thick; carunculate, surficially areolate, the
depressions 0.2-0.3 mm. broad. Tithymalus Helioscopius (L.) Hill. Rare near towns,
Rio Grande Plains and probably elsewhere, escaped, spring; introd. widely from Eur.

9. Euphorhia antisyphilitica Zucc. CANDELILLA. Cespitose perennial; rhizomes fleshy,
3-10 mm. thick, dark-barked, intricately branched and ultimately leading into numerous
erect stems; aerial stems mostly simple, rarely branched, 2-5 ( -10) dm. tall or even
more, 3-4 mm. thick, terete or when dry longitudinally wrinkled, grayish-green, glaucous
with a waxy bloom; nodes with enlarged buttresses, purplish-brown, minutely strigose;
leaves alternate, sessile, linear-subulate, 2-3 mm. long, terete, grooved on upper surfaces,
brown, minutely pubescent with curved white more or less appressed hairs, early
deciduous, present only on new growth; stipules none or minute and glandular; cyathia
solitary or in twos or threes in the upper axils; peduncles about 1 min. long, purplish
brown, densely strigose; bracts one per peduncle, about 1 mm. long, lanceolate, purplish
brown, densely strigose; involucre campanulate, with 5 round-keeled ridges, 1-1.3 mm.
long, purplish-brown, demely white-puberulent; g1ands 5, alternate with the ridges,
purplish-brown, glabrous with shallow central depression, 4 of them oblong and about
0.5 mm. long and 1 mm. wide, the 5th gland round and half as large, each gland with
a spreading white to lavender triangular-lanceolate appendage 1.5-2.5 mm. long that is
truncate or erase apically; staminate flowers 50 to 70 per cyathium; pistillate flower:
gynophore long-exserted, 3-4 mm. long, recurved, glabrous, purplish, slender but
thickened just beneath the ovary; ovary oblong, shallowly 3-lobed, glabrous or minutely
scurfy; styles 3, 0.5 mm. long, bifid nearly to the middle, the slender divisions spreading;
capsule oblong, shallowly 3-lobed, truncate at apex, 3.5-4 mm. long, widest at the middle,
glabrous, greenish or purplish; columella about 3 mm. long, slender, clavellate; seed
roundish-ovoid, 2.5 mm. long, whitish, dull, microvesicular, irregularly rugose; caruncle
yellowish-vesicular, obscurely cordate, about 0.5 mm. long, sessile. Locally abundant in
limestone deserts, lower parts of Hudspeth, Presidio, Brewster and Terrell cos. in the
Trans-Pecos, after rains; Tex. s. to Qro. and Hgo.

When boiled in water the branches yield a good grade of wax. 
10. Euphorbia Wrightii T.&G. Perennial herb 2-5 dm. tall, rushlike or scoparioid;

caudexes fleshy or softly white-fibrous woody, 8-14 mm. thick, dark-barked, wrinkled 
after drying; stems several to numerous at each shoot, 3-5 mm. thick basally, narrowing 
to 1-2 mm. thick above, much-branched; stems and branches rather strictly ascending, 
striate; branching usually alternate in lower half, often becoming pseudodichotomous in 
the upper third; leaves alternate below, becoming opposite above at the floriferous nodes; 
blades linear to linear-filiform, 2-6 cm. long, 1.5-3.5 mm. wide, margins entire, sub
cartilaginous; petiole absent or indistinguishable from blade; stipules about 0.1 mm. long, 
glandlike; cyathia solitary at the upper nodes; peduncles 5-6 ( -8) mm. long, slender, 
glabrous or sparingly strigillose, striate; involucre broadly campanulate, broader than 
long, 1.3-1.5 mm. long to base of glands or about 3 mm. long including glands and 
appendages, densely strigose; glands 5, subequal, erect, short-stalked or nearly sessile, 
rotundly elliptic-oblong, 0.9-1.1 mm. long, flat, cupped or with a shallow longitudinal 
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depression; appendages white to sordid-pink, semilunate, broader than the gland is long 
and about as long as the gland is wide, the margin nearly entire or minutely erose-crenate; 
staminate -flowers 10 to 15 ( to 20) per cyathium; pistillate -flower: gynophore long
exserted, erect; ovary ovoid, densely white-strigose; styles 3, 0.6-1.2 mm. high or to 
1.5-1.8 mm. if unrolled, bifid a fifth to half their length; capsule depressed-globose, 
3-lobed (or often 1 of the lobes abortive), 3.7-4.2 mm. long and 4-4.5 mm. broad when
fully mature, sparsely strigose to subglabrate; columella 3.5-3.9 mm. long, white, often
with three fragile wings; seed plumply round-ovoid, 2.8-3 mm. long, with a few regular
prominent pits, a shallow raphe and slight nipple at apex; canmcle minute, not visible
without a good lens, set on a slight beveled ventral facet at the micropylar end. In
frequent on dry limestone outcrops, caprock of the Plains Country and w. Edwards
Plateau ( Garza and Taylor cos. s. to Upton, Pecos and Crockett cos.), summer-fall; also
Coah.

11. Euphorbia shictior Holz. Perennial herb; stems diffusely branched near the base,
25-80 cm. tall, glabrous except in the upper cyathophorous portion; branches simple
below, straight, rigid, striate, alternate below, opposite or pseudodichotomous or tricho
tomous above; lower leaves alternate, 25-50 mm. long, about 2 mm. broad or less, shorter
above, entire, firm, essentially sessile; stipules absent or minute and glandlike; opposite
leaves of the upper branches also linear but much shorter; cyathia solitary in the upper
forks and axils; peduncles 3-8_ mm. long, erect; involucre as broad as high, minutely
puberulent; glands 4 or 5, yellowish; appendages merely narrow minutely scalloped 
margins; staminate -flowers several per cyathium; pistillate flower: ovary well-exserted; 
styles 3, bi.fid about a third the length; capsule shongly tricoccous; seeds ovoid, about 3 
mm. long, gray-green, obscurely pitted, the chalazal end with a large pit. Infrequent in
higher parts of the Plains Country ( in Panhandle), Aug.-Sept.; apparently endemic.

12. Euphorbia marginata Pursh. SNOW-ON-THE-MOUNTAIN. Annual herb; main stem
2-5 mm. thick, erect, 3-10 dm. tall, simple below the pleiochasium, terete, villous on
younger portions, glabrate on the older; internodes at midstem 15-40 mm. long; pleio
chasial branches 3, terminal, 3 to several cm. long, whorled, divergent, densely villous,
several times (repeatedly) dichotomous, the nodes Boriferous; leaves of the stem alternate,
se�sile, oblong to ovate or elliptical, 3-8 cm. long, 2 to 4 times longer than broad, at apex
acute or obtu· e, at base rounded or subamplexicaul, marginally entire and the uppermost
in some specimens with thin white margins, mostly green, thin and glabrous or sparingly
ciliate along the margins, with st.ipules none or minute, glandlike and fugacious; leaves
whorled at the base of the pleiochasial branches and opposite at the several forks, those
at the forks narrowly lanceolate with white entire margins and apically acuminate; cyathia
solitary in the forks of the pleiochasium; peduncles slender, erect, 7-15 mm. long, densely
villous; involucre campanulate to turbinate, about 4 mm. long, green, villous; glands 5,
oblong, about 1 mm. long, very narrow, cupped, ochroleucous; appendages white, 2-3
mm. long and almost as broad, obtuse, marginally erase; staminate flowers about 35 per
cyathium; pistillate -flower: gynophore exserted, reflexed; ovary shallowly 3-lobed; styles
3; capsule depressed-globose, with 3 rounded lobes, 5 mm. broad, usually pubescent;
columella well-developed; seed ovoid to globose, about 4 mm. long, dark-gray but beset
with light-gray tubercles in a reticulate pattern; caruncle small or absent(?). Agaloma
marginata ( Pursh) Love & Love. Locally abundant, usually in calcareous uplands, w.
half of Tex. ( rare in Rio Grande Plains and Trans-Pecos), late spring-fall; Mont. and
Minn. s. to Tex. and N.M.

Cultivated extensively for the showy bracts. Contact with the plant causes dermatitis 
in many persons. 

13. Euphorbia bicolor Engelm. & Gray. SNOW-ON-THE-PRAIRIE. Annual herb, very
much like E. marginata but the leaves and especially the bicolored bracts much narrower, 
the leaves themselves rarely with white margins; the variegated bracts at the top of the 
plant linear or oblanceolate-linear, ( 2-) 3-6 cm. long, ( 2-) 3-4 ( -5) mm. broad, the 
apexes merely acute. Locally abundant, usually in tight clay soil. Coastal Plain, s.e. Tex., 
rare inland in e. and n.-cen. Tex., w. to Bell and Travis cos., summer-fall; also Okla. 

14. Euphorbia bifurcata Engelm. Slender mostly glabrous annual herb, 13-35 cm.
tall; main stem erect, 1-2 (-4) mm. thick, rising simply 10-18 cm. and giving way higher 
to pseudodichotomous fl.oriferous branching; lower branches opposite or alternate, more 
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slender than main stem, also rising to pseudodichotomies toward the summit, strictly 
ascending or absent; leaves opposite, occasionally imperfectly so and appearing alternate 
or occasionally at the base of the first dichotomy in a whorl of 3; blades thin, ovate when 
mature ( upper leaves of the floriferous dichotomies often appearing obovate or oblong 
when young), truncate or narrowed at base, obtuse or rounded at apex, 17-40 mm. long, 
10-21 mm. wide, less than twice as long as broad, sharply serrate marginally, the teeth
larger and conspicuous near the base; petioles slender, about as long as the blades of the
longer leaves but only about half as long in the smaller less mature blades; stipules minute, 
glandular; cyathia solitary or in twos or threes in the upper forks, the erect peduncles 
0.5-2 { -3) mm. long; involucres obconic, 1.3-2 mm. long; glands 1 or 2 ( rarely 3) per 
cyathium, cupped, short-stalked, oblong; appendage whitish, oblong, l to 4 times as 
long as the gland is wide and a little wider than the gland is long, entire or very slightly 
emarginate; .staminate -fl,owers few, only 3 to 5 per cyathium; pistillate -fl,ower: gynophore 
rather stout, long-exserted, ordinarily recurved at maturity; styles 3, bifid a little more 
than half their lengths, 0.8-1 mm. long, the divisions rather stout and flattened; capsule 
deeply and roundly 3-lobed, flattened basally and apically, 2.6-2.9 mm. long, about 3.5 
mm. broad, smooth; columella 2.5-2.6 mm. long, often with 3 lacerate thin wings and
apically irregularly clavate; seed ovoid, acute at apex, truncate at base, 2-2.1 mm. long,
dark-gray with numerous pale-gray prominent tubercles except the caruncular facet

which is smooth; caruncle vestigial, perhaps deciduous and contributing to the clavate
ness of the columella. Zygophyllidium delicatulum Woot. & Standl. Infrequent in creek
bottoms, Davis ( and perhaps Chisos) Mts. in the Trans-Pecos at elev. above 5,000 ft.,
July-Sept.; also N.M.

15. Euphorbia exstipulata Engelm. Annual herb 5-20 ( -30) cm. tall; stems erect,
0.3-2 mm. thick, subglabrous to usually strigose or even densely scurfy-granular especially 
at the nodes and on the striae; lower branching normal, often decussate; main stem 
rising 4-15 cm., giving way above to pseudodichotomous floriferous branching; glandlike 
excrescences present at many of the nodes representing accrescent leaf bases after 
leaf-fall; leaves opposite; blade symmetrical, linear to ovate ( see varieties), marginally 
subcartilaginous; petioles short and indistinct ( blades long-acuminate to base); stipules 
minute, glandlike; cyathia solitary in the forks; peduncles stout, 0.5-1.5 mm. long; 
involucres 1-2 mm. long including the glands; glands 4, narrowly oblong to roundish, 
0.5 mm. long, with a central depression or cup; appendages white, half to three times 
as long ns wide, truncate to erase or lacerate or laciniate, occasionally regularly 2- to 
4-fid to the base, the divisions triangular; appendages rarely obsolete or reduced to a
narrow border; staminate -/lowers B to 14 per cyathium, often crowded to one side in the
involucre by the developing gynophore after pistillate anthesis; pistillate -flower: gynophore
exserted, eventually recurved; styles 3, 0.8-1 mm. long, erect, bind more than half their
length; capsule ovoid-triangular, as broad as long, 2.5-3.4 mm. long; columella 2-2.4 mm.
long; seed 2.2-2.9 mm. long, ovoid-quadrangular, broad and truncate at base, narrowed
to micropylar end, with 2 broad tuberculate transverse ridges and a slight widening at
the narrow apical end, with rounded protuberances at intersections of the ridges and
longitudinal angles, beveled on the ventral apex, the surface buffy-fuscous, mottled gray
or brown to grayish-white or almost chalky-white at times, microvesicular; caruncle
minute, whitish, obscurely reniform, 0.1 mm. long or shorter.

Represented with us by 2 varieties as follows: 
Var. exstipulata. Leaves including petioles 15-60 mm. long, 2-8 cm. broad; blades thin, 

linear to lanceolate, gradually acuminate to base, with teeth parallel to the margin; ratio 
of length including petioles to maximum width of the leaves at midstem greater than 5, 
of ten 8 to 12 or more; dimensions of the other parts of the plants usually approaching 
the lower limits given in the general description. Usually in shallow calcareous soil over 
limestone at moderate elev., less common in sanely soil over basic igneous rock, rarely 
in gypsiferous soil, in the Trans-Pecos, summer-fall; Tex., N.M., Ariz., Coah., Chih. and 
Son. 

Var. Inta Warnock & M. C. Johnst. Leaves including petioles 1-3 (-5) cm. long, 6-28 
mm. broad; blades firm or at times subchartaceous, rather abruptly narrowed toward the
bases, ovate to ovate-lanceolate, with salient teeth and slight tendency to roll; ratio of
length including petioles to maximum width of leaves at midstem less than 5, often only
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2 or 3; dimensions of other parts of plants usually approaching the upper limits given in 
the general description above. Infrequent in a variety of soils, Brewster and Presidio cos, 
in the Trans-Pecos, summer-fall; also Chih. 

Some plants in Texas and Arizona are intermediate between these two varieties. 
16. Euphorbia hexngona Nutt. Taprooted annual, usually with one stem from the

base, ( 2-) 4-10 dm. tall, decussately and pseudodichotomously branched, the branches 
ascending, minutely strigillose; leaves opposite; blades linear, ( 15-) 20-50 mm. long, 
1-3 mm. broad, acute at both ends, entire; petioles 1-3 mm. long; stipules absent or
minute and glandlike; cyathia solitary in the upper forks and axils, on peduncles about
1 mm. long; involucre campanulate, about 1.5 mm. long, strigillose; glands 5, transversely
elliptical, about 0.6 mm. long and 0.2 mm. broad, deeply cupped, olivaceous; appendages
whitish or greenish-white, deltoid, about twice as long as the gland is broad; staminate
-flowers 20 to 40 per cyathium; pistillate -flower: ovary long-exserted, subglobose; styles
0.5-0.8 mm. long, bi6d about half their length, the branches subclavate; capsule about
4 mm. Jong, shallowly tricoccous; seeds 2.8-3 mm. long, ovoid, with low bumps scattered
all over the surf ace, not angular nor deeply pitted. In loose sandy soil, local, Plains
Country and n.-cen. Tex., late summer; Neb. and Colo., s. to Tex.

11. Euphorbin bilobata Engelm. Slender annual herb 15-40 cm. tall; main stem erect,
0.5-2.5 mm. thick, rising 5-20 cm. before giving way to pseudodichotomous floriferous 
branching above; lower branches normal, often decussate, more slender than main stem, 
ascending; leaves opposite; blades linear to linear-oblanceolate, acute apically, long
tapering basally, 15-40 mm. long, 1.5-4 mm. wide ( but folded along midvein in drying, 
appearing narrower), about 10 to 20 times longer than wide, entire marginally; petioles 
2-3.5 mm. long; stipules oblong, about 0.05 mm. long, glandlike; cyathia solitary in the
upper forks; peduncles 1-2.2 mm. long, slender; involucre narrowly campanulate, 1.1-1.6
mm. long including the glands and erect appendages; glands 5, subequal, flat or shallowly
cupped, each deeply 2-lobed distally, with lobes pointing up, the whole thus broadly
reniform or obcordate, 0.5 mm. long measured parallel with the lobes and 0.7 mm. long
measured across the lobes; appendages white, 2 per gland ( one on each lobe or one per
gland bilobed to the base), erect, a little longer than the lobes of the gland, narrowly
triangular or lanceolate, usually acute; staminate 'flowers 9 to 16 per cyathium; pistillate
-flower: gynophore long-exserted and reflexed at maturity; styles 3, bifid a third to half
their length, 0.6-0.8 mm. long, erect; capsule deeply 3-lobed, 1.9-2.1 mm. long, about
2.5 mm. broad; columella about 1.3 mm. long; seed oblong-ovoid, weakly quadrangular
in transverse section, with 4 or 5 strong transverse sulci on each facet, strongly angulate
tuberculate especially at the intersections of the transverse costae and longitudinal angles,
dark reddish-brown to black, microvesicular, 1.8-1.9 mm. long, truncate basally; caruncle
irregular and indistinct or appearing absent, sessile, vesicular, whitish. Rare along creeks,
Davis Mts. and Eagle Mts. in the Trans-Pecos at elev. above 5,500 ft., Aug.-Sept.; Ariz.,
N.M. and Tex.

18. Euphorbia eriantha Benth. Robust annual herb 2-5 dm. tall; main stem 3-12 mm.
thick, erect; branches numerous, usually alternate, occasionally opposite near base of 
plant, divergent or usually strict, ascending or erect; leaves alternate or occasionally 
appearing opposite; blades linear to linear-lanceolate, ( 2-) 4-6 ( -7) cm. long, 1-6 mm. 
wide, at apex attenuate and mucronate, at base attenuate, marginally entire or with a 
few remote teeth; petioles 3-6 mm. long, strigose; stipules minute, glandlike; cyathia 
solitary or in irregular dense corymbiform clusters of 5 to 20 at summits of stems, the 
clusters subtended by whorls of 3 to 8 or many bracteal leaves; peduncles erect, 2-3 mm. 
long, whitish, densely scurfy-strigose; involucre turbinate, about 2 mm. long and broad, 
densely white-strigose; glands 3, very rarely 4, sessile, roundish, cupped, grayish; appen
dages each of 5 to 7 grayish strigose linear lobes attached at the exterior margin and 
curved upward and inward over the gland to hide it; staminate 'flowers 25 to 35 per 
cyathium; pistillate 'flower: gynophore exserted and reflexed at maturity; styles 3, entire, 
tapering to the apex, about I mm. long; capsule ovate-oblong to oblong, obscurely 3-
lobed, longer than broad, about 5 mm. long, densely strigose; columella 4-4.2 mm. long; 
seed oblong, weakly quadrangular, 4 mm. long, truncate, <lorsiventrally compressed, with 
3 to 4 low rounded transverse ridges most noticeable on the ventral facets, mottled gray 
and white; caruncle reniform, 0.8 mm. long, wider than long, yellowish-vesicular. Desert 
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or subdesert areas, s. Brewster and Presidio cos. in the Trans-Pecos, Jan.-July; Tex. and 
Coah. w. to Calif. and Baja Calif. 

19. Euphorbia corollata L. Perennial glabrous or minutely puberulent herb, ( 1-) 2-8
chn. tall; roots dark-barked; stems one or few from the crown, erect or ascending, with 
branches few and alternate for most of the length, opposite and pseudodichotomous or 
-trichotomous in the uppermost ( cyathophorous) portion; leaves alternate ( opposite or
whorled only in the uppermost cyathophorous portion); leaf blade of the midstem ( 1-)
2-4 ( -6) cm. long, mostly oblong or less commonly linear, rounded at apex, acute at
base, entire marginally, the petioles short; opposite leaves much smaller, nearly sessile;
stipules minute, glandlike; cyathia solitary in the upper forks; peduncles ( 1-) 2-30 mm.
long; involucre campanuloid, 1.5-3 mm. long and broad; glands 5, cupped, transversely
Unear, 0.6 mm. long, 0.2 mm. broad; appendages 1.5-4 mm. long, white, conspicuous;
staminate -/lowers about 10 to 15 per cyathium; pistillate -flower: styles 3, about 0.7 mm.
long, bifid about half their length, the divisions clavellate; capsule 2.5-4 mm. long,
roundly tricoccous; seed 2.3-2.5 mm. long, ovoid, smooth, white. Incl. var. angustifolia
Ell. and var. mollis Millsp., E. paniculata L., E. ziniifiora Small, Agaloma corollata ( L.) 
Raf., A. angu.stifolia (Ell.) Raf. Frequent in sandy soils, e., s.e. and n.-cen. Tex., rare 
w. to e. edge of Edwards Plateau, June-Nov.; s.e. U.S.

20. Euphorbia innocua Wheeler. Perennial herb; roots 2-10 mm. thick, to 3 dm. long,
deeply buried and tenacious; st�ms several from the crown, prostrate to decumbent or 
( in thick herbaceous vegetation) ascending, ( 5-) 10-45 cm. long, weak, often Battened, 
densely pilose with hairs to 1 mm. long; branches alternate below, pseudodichotomous 
at the cyathiferous nodes; leaves alternate below, opposite above, all rather densely 
pilose, alternate ones short-petiolate, the opposite ones subsessile; blades ovate to broadly 
oblong to even bluntly deltoid, 1 to 2 times as long as broad, 8-30 mm. long, entire, 
basally often shallowly cordate, apically blunt or rounded; stipules glandlike, minute; 
cyathia solitary in the distal forks on peduncles about 1 mm. long; involucre 1.5-2.5 
mm. long and broad, campanuloid, densely pilose; glands 4, transversely elliptic, about
0.6 mm. long, 0.2 mm. broad, glabrous, cupped; appendages greenish white, a little
longer than the gland is wide and wider than it is long, pilose beneath; staminate -flowers
6 to 9 per cyatniwn; pistillate flower: ovary shortly exserted, pilose; styles 0.6-0.7 mm.
long, bifid about half their length, the divisions subclavate; capsule depressed-globose,
roundly tricoccous, 2.4-2.8 mm. long; seeds 1.6-1.8 mm. long, ovoid, white-ridged and
shallowly brown-pitted all over, ecarunculate. E. refugii Croizat. Infrequent in sands
.near the coast, Refugio Co. to Willacy Co., late summer-Dec. (also spring); endemic.

21. Euphorbia radians Benth. Mostly glabrous perennial herb; fleshy tuberous root
vertical, 5-13 mm. thick, branching toward the crown, brownish, deeply fissured in dried 
specimens; stems 5 to 20, 1-2 mm. thick, ascending or erect, 12-25 cm. long, essentially 
simple, glabrous; intemodes 3-10 cm. long; floriferous branches very sparsely leafy and 
vernal; sterile branches leafy and appearing after anthesis; leaves alternate and sessile; 
blades on the floriferous stems few, 5-7 mm. long, oblong or oblanceolate, green, strigose 
along the entire margin; blades on sterile branches linear, 2-4 cm. long, densely long
strigose, attenuate at both ends, marginally entire; stipules for both kinds of leaves 
brownish, glabrous, glandular and minute; cyathia 4 to 8 in irregular corymbiform ter
minal clusters, subtended by a whorl of 5 to 9 or more bracteal leaves which are whitish 
to pinkish, somewhat green toward the apex, lanceolate to oblanceolate, 15-30 mm. long, 
sessile and glabrous; peduncles 1-3 mm. long, stout, purplish, erect; involucre cam
panulate, 3 mm. long, broader than long, glabrous, greenish to brownish, with 5 white 
long fimbriate lobes at the summit; glands 1 to 3, deeply cupped, pinkish or purplish, 
oblong, fleshy, exappendiculate; staminate -flowers 40 to 50 per cyathium; pistillate 
-flower: gynophore very long-exserted and reflexed at maturity; styles 3, stout, recurved, 
glabrous, bifid two thirds their length, the divisions tapered to the apex; capsule obovate 
to ovate, 4-5 mm. long, obscurely 3-lobed, brownish, glabrous; columella unknown; seed 
4-5 mm. long, narrowly ovoid, with a smoothish white coat and shallow irregular brownish 
depressions all over; caruncle a minute glandlike structure about 0.2 mm. in diameter. 
Poinsettia radians ( Benth.) Kl. & Cke. Crama grasslands, above 4,500 ft. elev. in the 
Trans-Pecos, Mar.-May; Oax. n.w. to Ariz. and Tex. 
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22. Euphorbia dentata Michl:. Annual herb 1-4 ( -6) dm. tall; main stem erect, 1-4
mm. thick, with dense short sordid retrorse pubescence and also some relatively long
white trichomes; branches decussate, generally many, more slender than main stem,
ascending, often as tall as main stem; leaves opposite, rarely alternate; blades narrowly
lanceolate to narrowly ovate, 15-60 mm. long, acute at apex, acuminate and shortly
attenuate at base, marginally dentate, sparsely scurfy-pubescent beneath; petioles 5-25
mm. long, pubescent like the stems; stipules absent or minute and glandlike; cyathia
ilTegularly clustered at summits of stems, the clusters subtended by opposite leaves that
are somewhat pale but never discolored basally; peduncles 1-2 mm. long, glabrous, erect; 
involucre campanulate, 1.5-2.2 mm. long, glabrous, laciniately toothed, greenish; glands 
1 to 3, short-stalked, cupped, exappendiculate; staminate -flowers many per cyathium; 
pistillate -flower: gynophore stout, exserted, reflexed at maturity; ovary broader than long, 
roundly 3-lobed, glabrous; styles 3, 1-2 mm. long, bifid nearly to the base, the divisions 
slender; capsule shallowly 3-lobed, 2-3 mm. long, 4-5 mm. broad, green, J.labrous;
columella narrowly 3-winged, 2.5 mm. long; seed plwnp, ovoid to subspheric , 2.2-2.5 
mm. long, dark-brown, densely microtuberculate, pointed apically; canmcle situated on
beveled ventral surface at micropylar end, short-stalked, yellowish-vesicular, heart-shaped,
about 0.6 mm. long. Poinsettia dentata ( Michx.) Kl. & Cke. Abundant in a variety of
soils throughout, spring-fall; s. Mex. to Ariz., Wyo., S.D., Minn. and N .Y.

23. Euphorbia cyathophora Murr. Mostly glabrous herbs 2-5 ( -7) dm. tall, annual in
our area; taproot yellowish, 2-7 mm. thick, vertical; main stem 1-5 mm. thick, erect, 
greenish, 2-7 dm. tall; branches few to many, often decussate at the lowermost nodes, 
alternate at mid!ttem, pseudodichotomous in the uppermost (inflorescence) regions, more 
slender than main stem, ascending to erect, equal to main stem in height, green; inter
nodes at midstem 5-10 cm. long; leaves opposite or occasionally alternate; blades linear
lanceolate to linear or narrowly obovate, the wider ones pandurifonn, acuminate at both 
ends, 6-15 cm. long, marginally serrate or entire, bright, rather glossy-green, rather thin, 
usually with scattered minute appressed hairs on lower surfaces, the uppermost leaves 
often with small reddish splotches near the base; petioles very slender, 4-12 mm. long; 
stipules absent or minute and glandlike; cyathia irregularly clustered at swnmit of stem 
and branches ( actually terminal in the extreme distal pseudodichotomies with greatly 
shortened internodes), the clusters subtended by decussate leaves that are pale-reddish 
basally; peduncles stout, costate, 1.5-3 mm. long, glabrous, broadened just beneath the 
involucre; involucre narrowly urceolate-campanulate, 2-2.5 mm. long, toothed; gland 
usually solitary, deeply cupped, shallowly bilabiate, with a narrowl)( oblong opening 1 
mm. long, green, sessile, exappendiculate; staminate 'flowers many per cyathium; pistillate
-flower: gynophore long-exserted and reflexed at maturity; ovary roundly 3-lobed, essen
tially smooth, green; styles 3, about 2 mm. long, bifid about a third their length; capsule
roundly 3-lobed, 3-4 mm. long, 5-6 mm. broad; columella about 2 mm. long, narrowly
3-winged; seed ovoid or subglobose, not angular, 2.9-3.1 mm. long including caruocle,
truncate at the base, pointed at the apex, dark-brown but covered with low pale-brown
tubercles; caruncle very small. Poinsettia cyathophora (Murr.) Kl. & Cke. Scattered
throughout the state, though rare in the deeper soils of the Coastal Plain, May-Sept.;
rather widely distributed in temp. N.A., s. to Oax.

The name E. hcterophylla has for a long time been used for both this species and the 
next, through failure to observe their distinctness. Plants of this species are often culti
vated for the attractive bracts. 

24. Euphorbia heterophylla L. CATALINA. Annual herbs ( 1-) 2-8 dm. tall; main stem
1-5 mm. thick, erect, ( 1-) 2-8 dm. tall; branches several and the lowermost 1 or 2 nodes 
opposite but always alternate over most of the height, then pseudodichotomous at the 
extreme top of the plant (inflorescence-region) and more slender then but almost as high 
as the main stem; internodes at main stem ( 3-) 5-11 cm. long; leaves opposite at the 
lowest 1 or 2 nodes, alternate over most of the height, opposite again in the uppermost 
(inflorescence) region; blades mostly ovate to ovate-elliptic or rhombic-ovate, rarely 
notched at the sides ( panduriform ), rarely broadly lanceolate, ( 3-) 4-10 cm. long, 
marginally serrate ( rarely subentire), acute at apex, rounded to acuminate at base, thin, 
the uppermost blades ( subtending the clusters of cyathia) never red basally but often 
slightly discolored whitish or purplish near the base; petioles ( 5-) 10-40 mm. long, often 
sparsely hispid; stipules absent or minute and glandlike; cyathia irregularly clustered at 
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summit of stem and branches; peduncles stout, 1-3 mm. long; involucre narrowly 
urceolate-campanulate, 2-2.5 mm. long, toothed; gland usually solitary, deeply cupped, 
with a circular opening much less than 1 mm. broad, green, short-stalked, exappendiculate; 
staminate -flowers numerous; pistillate -flower: gynophore long-exserted and reflexed at 
maturity; ovary roundly 3-lobed, essentially smooth, green; styles 3, 1-2 mm. long, bifid 
about half their length; capsule roundly 3-lobed, 4 mm. long, 6 mm. broad; columella 
about 3 mm. long, narrowly 3-winged; seed ovoid, 3-3.5 mm. long including caruncle, 
buncate basally, in transection angular ( with a dorsal keel and 2 lateral angles), dark 
brownish-gray mottled, with coa:se blunt tubercles; caruncle very small. Poinsettia 
heterophylla ( L.) Kl. & Gke. Infrequent in loamy soil, Rio Grande delta in extreme s. 
Tex., waifed elsewhere near the coast, spring-fall; widespread in trop. Am. 

25. Euphorbia acuta Engelm. Strongly perennial herb; rhizomes stout, woody, 3-15
mm. thick, at least 1 dm. long and occasionally longer than 9 dm., dark-barked, gemmi
ferous, often vertical near the crown but horizontal and spreading deep underground; 
stems several to many from the woody crown, erect or ascending, ( 5-) 10-20 ( -30 ) cm. 
long, 0.5-1.5 mm. thick, often densely white-woolly when young, often pseudodichoto
mously branched distally; leaves opposite; blades ovate-acuminate to ovate-lanceolate, 
8-15 ( -20) cm. long, 3-8 mm. wide, rather rigid, olive-green, sparingly long-villous to
densely canescent-appressed-tomentose beneath, less pubescent or glabrate above, mar
ginally entire and subcartilaginous, often revolute, produced at acute apical angle into
a sharp spinulose point, at base subequilateral and rounded or buncate; petioles shorter
than 1 mm., white-woolly to glabrate; stipules minute to absent; cyathia solitary at the
nodes, often in the upper forks; involucres narrowly campanulate to usually urceolate,
1.8-2.2 mm. long, whitish-villous or strigose; glands 4, oblong-elliptic; appendages 0.5-1
mm. long, unifo1mly crenate, white, ascending to erect; staminate -flowers 20 to 25 per
cyathium; pistillate -flower: gynophore exserted, vi1lous; styles 3, bifid about half their
length, about 1 mm. long; capsule oblong-triangular, 2.8-3.1 mm. long, white-villous,
more densely so on the angles; columella 2.7-2.8 mm. long; seed oblong, distinctly quad
rangular, 2.2-2.5 mm. long, facets slightly concave, sur6cially microreticulate, white,
ecarunculate. Chamaesyce acuta ( Engelm.) Millsp. Common in dry limestone uplands,
Edwards Plateau, e. to Uvalde Co., w. to Crane, Pecos and Brewster cos., Apr.-Nov.;
N.M., Tex. and Coah.

26. Euphorbia angusta Engelm. Perennial herb 10-45 cm. tall; taproot woody, 3-10
mm. thick, slenderly napiform or branched at one or both ends; stems 6 to 50 from the
woody crown, erect, 10-45 cm. long, sparingly branched (branching occasionally pseudo
dichotomous distally), strigose; leaves opposite; lowest (spring) blades elliptic to linear
oblong, 7-25 mm. long, acute at both ends·, marginally entire, glabrous above, stTigose
beneath; higher (summer) blades narrower, linear, more than 12 times as long as broad,
acute at both ends or basally rounded, marginally entire, strigose below, Jess densely so
above; petioles 0.5-1.5 mm. long; stipules minute, distinct, subulate, about 0.3 ( -0.9)
mm. long, deciduous, apparently often absent except for glandlike bases; cyathia solitary
at the distal nodes or in the forks; involucres narrowly campanulate, about 1 mm. long,
strigose; glands 4, narrowly oblong, depressed centrally; appendages white, 2 or 3 times
as long as gland is  wide, erect or ascending, marginally erase or irregularly toothed;
staminate flowers 16 to 26 per cyathium; pistillate flower: styles 3, shortly bifid, about 0.5
mm. long, the divisions spreading and clavellate; capsule ovoid, roundly triangular, 2-2.6
mm. long, broader than long, strigose; columella 1.9-2.2 mm. long; seed broadly oblong,
1.5-2 mm. long, 1.3-1.4 mm. thick, bluntly quadrangular, grayish-white to chalky, with
a few low irregularly anastomosing transverse ridges, ecarunculate. E. Nealleyi Coult. &
Fish., Chamacsyce angusta ( Engelm.) Small. Frequent, Edwards Plateau, from Travis
and Bexar cos. w. to Tom Green, Pecos and Brewster cos., spring-fall; endemic.

27. Euphorbia lata Engelm. Perennial herb 5-15 cm. tall; rhizomes slender, 2-5 mm.
thick, shallowly buried, gemmiferous with shoots at intervals, branched, at least 3 dm. 
long in some specimens; stems solitary or several at each shoot, erect or ascending, 1-3 
cm. long, reddish-brown, crisply white-pubescent to glabrate, giving way above to
pseudodichotomous branching with internodes 5-20 mm. long and greenish-gray, densely
crisply white-hairy; leaves opposite; blades narrowly to broadly deltoid, occasionally
acuminate, usually falcate and appearing narrower by revolution of the entire margin,
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4-12 mm. long, 2-9 mm. wide, truncate at base, above grayish-brown to olive-drab or
sordid, minutely crisply white-hairy, beneath white-strigose; petioles 0.5-1 mm. long,
densely white-strigose; stipules united, subulate, about 1 mm. long, densely white-strigose;
cyathia solitary in the distnl forks; involucres campanulate, 1-1.3 mm. long to ba�e of
glands, crisply white-hairy; glands 4, short-stalked, oblong, folded or shallowly cupped,
0.5-0.8 mm. long; appendages occasionally obsolete, usually well-developed, ochroleucous,
about as long as gland is wide or shorter, semilunate, marginally erose to crenate; stami
nate -flowers 12 to 35 per cyathium; pistillate -flower: styles 3, 0.3-0.8 mm. long, bifid
almost to the base, the spreading divisions blood-red and clavate; capsule ovoid-triangular,
1.9-2.3 mm. long, about as broad as long, acutely angled, white-strigose especially on the
angles; columella 1.5-1.8 mm. long; seed oblong, obscurely quadrangular, 1.5-1.8 {-2)
mm. long, apically acute, ventral facets often concave, surficially smooth, brownish to
white, ecarunculate. Chamaesyce Tata ( Engelm.) Small. Dry calcareous sandy plains,
Plains Country, Trans-Pecos and w. part of Edwards Plateau ( rarely e. as for as Coryell
Co.), Apr.-Sept.; Colo. to Kan. s.w. to Coah. and Tex.

28. Euphorbia carunculata Waterfall. Prostrate glabrous annual herb; stems several
to many, 2-4 mm. thick, prostrate, 1-10 {-15) dm. long, somewhat succulent, buttressed 
at the nodes, branching pseudodichotomous distally; internodes 2-12 cm. long, usually 
much longer than the subtending leaves; leaves opposite; blades ovate to elliptic-oblong, 
10-26 mm. long at miclstem and usually about half as broad, at apex acute ( 85-95° ) and
mucronate, at base slightly asymmetrical and truncate or even occasionally shallowly
cordate, marginally entire, rather firm and with no tendency t9 roll on drying; petioles
3-7 mm. long; stipules lanceolate, 0.9-1.8 mm. long, bifid, rarely trifld, the divisions
subulate, thin to subscarious; cyathia solitary in the forks and at the distal nodes;
peduncles elongating after anthesis to 3-6 (-7) mm.; involucres broadly campanulate,
2-2.2 mm. long to base of glands; glands 4, short-stalked, erect, rotund, 0.3-0.8 mm.
long, 0.2-0.7 mm. wide, flat or usually cupped; appendages sometimes absent, sometimes
forming a mere narrow margin or in some specimens prominent, erect, yellowish, 0.8-1.l
mm. long, 0.8-1.5 mm. wide, with entir� or erase margin; staminate -flowers ( 15 to) 18
tc, 26 per cyathium; pistillate 'flower: styles 3, 0.7-0.8 mm. long, bi.fid about a third their
length, the clivisions tapering to a mucro; capsule ovoid, narrowed apically, narrowly
truncate basally, { 4.5-) 5-6 mm. long, 4-5 mm. broad, deeply 3-lobed, the lobes sharply
angled; columella 4-5 mm. long, slender, whitish, clavellate; seed very distinctive, laterally
compressed, not at all angulate except perhaps medially near the micropyle, acuminately
narrowed from base to micropylar end, ( 3.7-) 4.3-5 mm. long, 1.6-2 mm. thick radially
near the base and 0.7-0.9 mm. tangentially, grayish-white or mottled reddish-brown or
fuscom, much paler to even whitish at the apex which is enlarged or apiculate dorsally
and reflexed very slightly away from the raphe; "caruncle" ( if it is properly to be called
tl1at) actually rather small, linear, white, 0.5 mm. long, protruding slightly in the median
ventral angle at the micropylar end. Chamaesyce carunculata (Waterfall) Shinners.
Locally plentiful in loose quartz dune sand, Plains Country ( Crane, Hardeman, Ward,
Wheeler, and Wilbarger cos.), summer-fall; Okla., Tex. and Chih.

29, Euphorbia ammannioides H.B.K. Glabrous annual herb, often glaucous; stems 6 
to 25, prostrate, 5-100 cm. long, 0.4-2 mm. thick; leaves opposite; blades usually narrowly 
oblong, about 3 times as long as broad, 4-15 mm. long, at apex obtuse or sometimes 
mucronate, oblique and obtuse or rounded at base, marginally entire; petioles 1-2 mm. 
long; stipules distinct, 1-1.3 mm. long, parted into usually 3 linear segments; cyathia 
solitary in the upper forks; involucre campanulate, 1-1.6 mm. long to the base of the 
gland; glands 4, usually elliptical, 0.4-0.6 mm. long; appendages usually about twice 
as long as the gland is wide; staminate -flowers 4 to 13 { rarely to 16) per cyathium; 
pistillate -flower: styles 3, 0.2-0.5 mm. long, bifid about half their length, the branches 
often slightly thicker than the united basal portion; capsule ovoid, triangular, about 2 
mm. long, broader than long, the 3 lobes usually narrowly rounded; columella 1.7-1.8
mm. long; seed ovoid, plump, very shortly if at all acute at apex, 1.2-1.6 mm. long, about
1 mm. thick, pale reddish-brown to nearly white, ecarunculate, essentially smooth.
Chamaesyce ammannioides ( H.B.K.) Small. Abundant on loose fine sands along the 
coast and in extreme s. Tex. inland as far as Brooks Co., spring-fall; Coastal States, Va. 
to Ver., and nearly all Gulf and Carib. beaches. 
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Exceedingly closely related to and probably conspecific with E. Geyeri. According to 
recent work by A. Dugand, the correct name for this species may be E. bombensis Jacq. 

30. Euphorbia Geyeri Engelm. Glabrous annual herb; stems 6 to 25, prostrate, 5-45
cm. long, 0.4-1.4 mm. thick; leaves opposite; blades oblong to ovate-oblong or elliptic
oblong, 4-11 mm. long, about twice as long as broad, obtu!:e or emarginate at apex,
often mucronate, oblique and obtuse or rounded at base, marginally entire; petioles 1-2
mm. long; stipules di�tinct or the ventral united occasionally, 1.1-1.5 mm. long, usually
tri6d, the divisions filiform; cyathia solitary in the upper forks; involucres turbinate to
narrO\vly campanulate, 0.9-1.5 mm. long to the base of the glands; glands 4, broadly
oval to round, 0.2-0.4 (-1.6) mm. long; appendages white, half to twice as long as the
gland is wide, entire to slightly erose or absent ( see varieties below); staminate -flowers
5 to 15 ( to 25) per cyathium, pale, even the anthers often whitish or ochroleucous, not
yel:ow as in most species; pistillate -flower: styles 3, usually erect and fairly rigid, 0.2-0.3
( -0.6) mm. long, bifid a third to a half their length, the divisions terete to subclavellate;
capsule ovoid, triangular, about 2 mm. long and 2.5 mm. broad, the 3 lobes angular to
narrowly rounded; columella 1.7-1.8 mm. long; seed ovoid, plump, acute at apex, 1.3-1.4
(-1.6) mm. long, 1 mm. thick, pale reddish-brown to nearly white, ecarunculate, surficially
smooth, Chamaesyce Geyer, ( Engelm.) Small. Plants of sandy soils, widely distributed
and actually making up the inland race of the coastal E. ammannioides.

We have two races as follows: 
Var. Geyeri. Glands with appendages. Sandy soils of the Plains Country, s. and w. to 

Ward, Winkler and Crane cos., rarely e. to n.-cen. Tex.; N.D., Wisc., Mino. and Ia. s. to 
our area. 

Var. Wheeleriaoa Warnock & M. C. Johnst. Glands without appendages. Rare and 
local in dune areas in the e. part of El Paso Co.; endemic. 

31. Euphorbia Parryi Engelm. Glabrous annual herb; stems 5 to 25, 0.5-3 mm. thick,
prostrate in our area, 10-50 (-85) cm. long; leaves opposite; blades linear, 5-28 mm. 
long, ( 5 to) 8 to 12 times as long as broad, rounded and mucronate at apex, slightly 
inequilateral at base, marginally entire; petioles 1-2 mm. long; stipules distinct, triangular, 
0.8-1.2 mm. long, usually deeply bifid, tl1e divisions narrowly lanceolate to subulate, 
whitish to purplish with a definite narrow yellowish transverse zone of abscission basally; 
cyathia solitary in the upper forks; involucres campanulate-calyculate, 1-1.2 (-1.5) mm. 
long to the base of the glands; glands 4, rotundly elliptic, deeply cupped, 0.3-0.5 mm. 
long; appendages narrow, white, forming a margin on the gland, entire, occasionally as 
long as the gland is wide, usually erect or sometimes forming a cup; staminate f.owcrs 
34 to 55 per cyathium, the anthers yellow; pistillate -flower: styles 3, rather short, rigid, 
0.7-0.8 mm. long, white to ochroleucous, bilid a third to two thirds their length, the 
divisions terete; capsule globose to ovoid, triangular or even more deeply 3-lobed, 2-2.1 
mm. long; columella about 1.8 mm. long, clavate; seed ovoid, plump, acute, very obscurely
and roundly triangular, 1.3-1.5 ( -1.8) mm. long, about 0.9 mm. thick, uniformly pale
reddish-brown to tawny-white or occa�ionally mottled brown and white, ecarunculate.
Chamaesyce Parryi ( Engelrn.) Rydb. Local in blowing sand areas of the Trans-Pecos
(El Paso and Culberson cos.), July-Nov.; Calif. and Ut., s.e. to Tex.

Closely related to E. missurica and doubtless to be considered merely the western race 
of that species. 

32. Euphorbia missurica Raf. Glabrous annual herb to 1 m. tall; stems several, ascend
ing to erect or often arcuate-ascending, 7-100 cm. long, 0.5-4 ( -6) mm. thick, much
branched; leaves opposite; blades linear to oblong, at midstem 10-28 mm. long, 1.5-5 mm. 
broad, 4.7 to 14 times as long as broad, rounded to truncate or subemarginate at apex, 
occasionally subacute and often mucronate, at base narrowed or shortly rounded and 
slightly asymmetrical, marginally entire, usually folded up along the midvein or revolute; 
petioles 1-2 ( -3.2) mm. long, slender; stipules linear to triangular-subulate, distinct to 
partly united, entire to parted, 1-1.5 mm. long, the divisions subulate, whitish or purplish 
with a distinct narrow yellow transverse zone of abscission basally; cyathia solitary in the 
upper forks or appearing cymose by shortening of the distal internodes and leaves; 
involucres narrowly to broadly campanulate, 1.2-1.7 mm. long to base of glands; glands 
4, round or slightly elliptic, 0.2-0.4 mm. in diameter, cupped or folded; appendages white 
to pink, ovate, entire, subacute to rounded, occasionally emarginate, 1.5 to 4 times as 
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long as gland is wide, usually spreading and often reflexed or arched outward; staminate 
fi,owers 29 to 53 per cyathium; pistillate -flower: styles 3, white, 0.7-1.2 nun. long, rather 
stout, bind haH their length, the terete divisions usually arched and widely spreading; 
capsule globose-ovoid, roundly triangular or more deeply 3-lobed, 2-2.5 mm. long, 2.5-3 
mm, broad; columella 1.9-2.1 mm. long; seed plumply ovoid to broadly ovoid-triangular, 
1.8-2 mm. long, 1.2-1.4 mm, thick, brownish-white, the angles ( if any) broadly rounded, 
ecarunculate. Incl. var. intermedia Wheeler, Chamaesyce missurica (Raf.) Shinners and 
var. calcicola Shinners. Common and widespread e. of Trans-Pecos ( rare in extreme e. 
Tex.), June-Nov.; Minn. to Mont., s. to Tex. and N.M. 

There have been attempts to distinguish "varieties" on the proportions of the leaves, 
the angularity of the achenes and the length of peduncles. There is a slight tendency 
toward narrower leaves on calcareous soils and broader ones on sandy soils, but it is 
absolutely impossible to erect meaningful varieties in our area. 

33. Euphorbia revoluta Engelm. Glabrous annual herb 3-23 cm. tall; main stem erect,
2-6 cm. long, 0.7-1.1 mm. thick, giving way above to widely divergent pseudodichotomous
branching, the branches progressively finer and wirelike, the ultimate ones 0.14-0.25
mm. thick, dark-purple or almost black, occasionally yellowish on one side and black on
the other; leaves opposite; blades narrowly linear, 2.5-26 mm. long, 1-1.2 mm. broad,
usually 9 to 13 times as long as broad, acute at apex, in some specimens mucronate,
�!most symmetrical and acute at base, marginally entire, revolute, green, firm; petioles
0.5-1.5 mm. long; stipules distinct, entire, linear-subulate, 0.3-0.8 mm. long; cyathia
solitary in the forks or appearing cymose-clustered by shortening of distal internodes;
involucre shortly campanulate, 0.7-0.9 mm. long to base of glands; glands 4, discoid,
0.15-0.3 mm. across, lightly cupped; appendages white to dark-purple, occasionally
obsolete, usually shortly ovate, a little shorter than to occasionally a little longer than
the gland is wide, spreading, rather rigid, marginally entire; staminate -flowers 3 to 8
per cyathium; pistil"late '/lower: styles 3, 0.3-0.5 mm. long, white, rather stout, entire or
very shortly notched apically; capsule ovoid, acutely triangular, basally truncate, 1.3-1.7
mm. long; columella 1.2-1.5 mm. long; seed ovoid, sharply angled, 1.2-1.3 mm. long ( to
1.5 mm. when moistened) and 0.7-0.8 mm. thick {1.1 mm. when moistened), very
slightly flattened dorsiventrally, with about 3 prominent transverse ridges, these not or
scarcely involving the angles; "testa" brownish, covered with a thick white coat which
is hydrophilic and upon moistening becomes a thick white mucilaginous villous fur,
ecarunculate. Chamaesyce rcvoluta ( Engelm.) Small. Locally abundant on rocky desert
slopes in the Trans-Pecos ( El Paso, Hudspeth, Jeff Davis, Presidio and Brewster cos.),
July-Oct.; Colo., s. to Chih. and w. to Ariz.

34. Euphorbia hyssopifolia L. Annual mostly glabrous herb to 6 dm. tall; main stem
erect, 0.8-3 mm. thick, a few cm. tall, giving way above to ascending branches, pseudo
dichotomous distally; stems occasionally with scattered pilose hairs especially on the 
younger parts; leaves opposite; blades lanceolate to oblong, often falcate, 5-30 mm. long, 
rounded to very acute at apex, inequilateral and rounded to truncate at base, marginally 
serrate, occasionally some pilose hairs on blades ( especially near the bases); petioles 
1-1.5 mm. long; stipules mostly united or at distal nodes partly distinct; cyathia solitary
in the distal forks and by shortening of internodes clustered; involucres turbinate, 1.2-
1.7 mm. long to base of glands; glands circular to slightly elliptic, 0.15-0.3 mm. long;
appendages white to reddish or purplish, semilunate, much shorter than to twice as long
as the gland is wide, entire; staminate -/lowers 4 to 15 per cyathium; pistillate 'flower:
styles 3, 0.5-0.9 mm. long, bifid more than half their length; capsule ovoid-triangular,
1.5-2.1 mm. long; columella 1.3-1.6 mm. long; seed ovoid-quadrangular, 1-1.4 mm. thick,
the angles definite, larger (dorsal) 2 facets ,vith 2 or 3 transverse sulci and low rounded
ridges ( not involving the angles), pale-brownish to whitish, ecarunculate. Chamaesyce
hyssopifolia ( L.) Small. Locally abundant in moist canyons in Trans-Pecos mts. ( Brew
ster, El Paso, Jeff Davis and Presidio cos.), July-Oct.; Arg. n. to S.C., La., N.M. and Ariz.

35. Euphorbia nutans Lag. EYEBANE. Annual herb, in some areas to 1 m. tall; main
stem erect, 2-5 mm. thick, only a few cm. long, giving way above to long erect or ascend
ing pseudodichotomous branches distaliy, 1-4 mm. thick, distal intemodes often crisply 
white-pubescent on one or two sides; leaves opposite; blades often with central splotch, 
oblong-lanceolate to oblong, often slightly curved or falcate, 8-35 mm. long, rounded or 
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acute at apex, inequilateral and rounded or truncate at base, marginally serrate, mostly 
glabrous above, usually pilose beneath at least at base; petioles 1-1.5 mm. long; stipules 
mostly united or at distal nodes distinct, triangular to subulate, 0.5-1 mm. long, lacerate 
or ciliate; cyathia solitary in the forks or in cymose clusters; involucres turbinate, 0.8-1.1 
mm. long to bases of glands; glands 5, stalked, circular or slightly elliptic, 0.1-0.3 mm.
in diameter; appendages obsolete or even a little longer than the gland is wide, entire or 
irregularly lobed; staminate -fl.owers 5 to 11 per cyathium; pistillate -fl.ower: styles 3, bifid
about half their length, 0.6-1 mm. long, yellowish; capsule ovoid-triangular, 1.9-2.3 mm. 
long; columella 1.8-2 mm. long; seed ovoid, 1.1-1.6 mm. long, 0.9-1.1 mm. thick, finely
and irregularly wrinkled ( with 5 to 9 faint wrinkles) or rippled, whitish to fuscous,
ecarunculate. Chamaesyce nutans (Lag.) Small, E. Preslii Guss. Abundant nearly through
out (local in Plains Country and Trans-Pecos), May-Nov.; widespread in warmer part�
of the world, in Am. n. to S.D., Minn., Mich., N.Y. and N.E.

In recent years many authors, through error, have applied the name E. maculata to 
this species. Reputedly poisonous. 

36. Euphorbia hypericifolia L. Annual glabrous herb 1-5 dm. tal1; main stem erect,
1-2 ( -3) mm. thick, only a few cm. long, giving way above to the erect or ascending
branches, pseudodichotornous distally, about 1 mm. thick; internodes glabrous; leaves
opposite; blades oblong-lanceolate varying from oblong to oblong-spatulate or even
lanceolate, 10-35 mm. long, marginally serrulate especially toward apex and on the lower
margin, oblique and blunt at base, usually rounded at apex; petioles 1-1.5 mm. long;
stipules distinct or united, deltoid, membranous, 1-2 mm. long, sometimes ciliate on the 
inner edge; cyathia strongly clustered in lateral and terminal nearly leafless stalked
glomerules 5-10 mm. across; peduncles of the individual cyathia 0.4-2 ( -4) mm. loag; 
involucres obconical, 0.4-0.9 mm. across, glabrous; glands 5, subcircular, 0.05-0.2 mm.
across; appendages white to purplish-white, rotund and usually thrice as wide as the 
larger glands, developing late and appearing ab$ent on young cyathia; staminate flowers
2 to 20 per cyathium; pistillate -flowers: styles 3, bifid to about their middle, about 0.4 mm.
long; capsules ovoid, roundly triangular, about 1.3 mm. long; columella about 1.1 mm. 
long; seed ovoid, 0.9-1 mm. long, about 0.5 mm. thick, with slight irregular depressions
separated by very low smooth ridges, brownish or reddish with a very thin whitish bloom.
Cl1amaesyce hypericifolia ( L.) Millsp., C. glomerifera Millsp. Locally abundant in ex
treme s. Tex. ( Cameron and Hidalgo cos.), occasionally waifed in flower beds farther
n. (Webb, Jeffer::on and Matagorda cos.), spring-fall; Venez. and Col., n. to Ga., Fla.
and Tex.

37. Euphorbia hirta L. Taprooted pubescent annual; stems few, erect to decumbent,
2-60 cm. long, 1-1.5 mm. thick, strigose and ( especially the distal internodes) commonly
pilose with long yellowish tapering hairs; internodes 5-30 ( -70) mm. long; leaf blades
prevailingly broadly rhombic-lanceolate, varying to narrowly lanceolate to ovate, 4-40 mm. 
long, above sparsely strigose and glabrate, below with appressed to spreading crisped 
hairs, at base strongly inequilateral, acute at apex, marginally sharply to bluntly serrate; 
petioles 1-2 mm. long; stipules deltoid, long and slenderly attenuate, about I mm. long, 
distinct, mostly with a few linear lobes near the base and with short scattered hairs; 
cyathia in dense stalked essentially leafless glomerules in the upper axils; involucre 
obconic-campanulate, 0.6-0.9 mm. thick, antrorsely strigose; glands 5, stipitate, cupuli
form to patelliform, circular to transversely oval, 0.15-0.3 mm. thick; appendages white, 
glabrous, entire, small or often absent; �taminate -fl.owers 2 to 8 per cyathium; pistillate
-fl.ower: ovary antrorsely short-strigose; styles 0.2-0.4 mm. long, bifid half to two thirds 
their length; capsule 1-1.2 mm. long, sharply 3-angled, widest below the middle; seeds 
ovoid, sharply quadrangular, 0.7-0.9 mm. long, 0.5-0.6 mm. thick1 truncate basally, with 
subregular to quite irregular low smooth wrinkles, pale-brown. Chamaesyce hirta ( L.) 
Millsp. Very rare as a waif in coastal s. Tex., not persistent, summer; widespread in the 
warmer parts of the world. 

38. Euphorbia pycnantl1ema Engelm. Perennial herb ( or some lasting only one 
season?) a few cm. tall; stems 5 to 50 from the crown, about 1 mm. thick, 5-35 cm. long, 
prostrate or ascending at the ends, tan to rubescent, closely and crisply white-pubescent, 
all sfaringly branched; leaves opposite; blades ovate-oblong to ovate-lanceolate, ( 5-)
7-4 -22) mm. long, at base very inequilateral and truncate or occasionally obscurely 
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cordate, at apex rounded or often acute with 40-90° angle, marginally mostly entire or the 
abaxial longer side with a few teeth, grayish-green to greenish-gray, clothed with short 
crisped whitish hairs or occasionally glabrous above; petioles 0.3-1 mm. long, purple to 
reddish-tan, with whitish hairs; stipules well-developed on both sides of stems at least 
at the distal nodes, distinct, lanceolate to subulate, usually unequally bind or trifid and 
the finer division subulate, 0.8-1.2 mm. long, whitish to pinkish, submembranaceous, ap
parently deciduous; cyathia in dense cymose glomerules and a few of them borne singly 
in the penultimate forks; involucres turbinate to campanulate, 0.9-1.3 mm. long to base of 
glands, short white-hairy; glands 4, short-stalked or sessile, nearly round, reddish to dark
maroon; appendages white to pinkish-white, conspicuous, 1 or 2 times as long as the 
gland is wide, erose or irregularly crenate; staminate -flowers IO to 18 per cyathium; 
pi�tillate -flower: styles 3, bifid more than half their length, the slender divisions occasion
ally clavellate; capsule oblong-«:>Void, roundly triangular, 1.3-1.9 ( -2) mm. long, longer 
than broad, shortly white-hairy; seed narrowly oblong-quadrangular, 1.1-1.4 mm. Jong, 
0.6-0.8 mm. thick, acute apically, with faint low regular or irregular transverse wrinkles, 
brownish or whitish-brown, ecarunculate. Chamaesyce pycnanthema ( Engelm.) Millsp. 
Local in Chih. Desert in s. Brewster Co. in the Trans-Pecos, Apr.-Nov.; Chili., Coah. 
and Tex. 

Our plants are related to and have been considered conspecific with E. capitellata
Engelm. of Ariz., Son. and Baja Calif. 

39. Euphorbia cinerascens Engelm. Perennial herb; taproot woody, 1-8 mm. thick,
dark-barked, sometimes branched; stems nwnerous, prostrate, 4-35 cm. long, somewhat 
branched, crisply white-strigillose; leaves opposite; blades ovate to ovate-elliptic or 
ovate-oblong, 2-9 mm. long, 2-6 mm. wide, obtuse at apex, slightly inequilateral and 
truncate or rounded at base, marginally entire, white-strigillose at least below, dark olive
green to almost canescent grayish-green; petioles about 1 mm. long; stipules clorsally 
united, ventrally distinct at least at distal nodes, 0.15-1.3 (-1.4) mm. long, lanceolate to 
subulate, densely white-strig.iJlose; cyathia solitary at distal nodes or in forks; involucres 
turbinate, 0.8 mm. long to base of glands, whitish-strigillose; glands 4, round to oblong, 
0.1-0.4 mm. long, flat to cupped, dark-purplish to cherry-red; appendages occasionally 
absent, usually developed but shorter than the gland is wide, white to purplish or cherry
red, marginally erose; staminate 'flowers 10 to 20 per cyathium; pistillate 'flower: styles 3, 
0.2-0.4 ( -0.8) mm. long, bifid to the base, cherry-red, the divisions terete to slightly 
clavellate; capsule ovoid, roundly triangular, 1.2-1.5 (-1.75) mm. long, white-strigose 
especially on the purple angles; columella 1.1-1.3 mm. long; seed oblong-quadrangular, 
1-1.3 ( -1.5) mm. long, 0.5-0.7 ( -0.9) mm. thick, smooth, apically narrowed and acute,
white to tawny-white, ecarunculate. Chamaesyce cinerascens ( Engelm.) Small. Common
on calcareous uplands and deserts in the Trans-Pecos (w. to Hudspeth Co.), w. Edwards
Plateau and Rio Grande Plains (e. to Kimble and Duval cos.), Apr.-Nov.; S.L.P., Tam.
and Chih. n. to Tex.

40. Euphorbia serpyllifolia Pers. Glabrous annual herb, 5-200 mm. tall; stems few
to numerous, 0.5-1.5 mm. thick, usually prostrate (more commonly ascending on calcare
ous soils), 5-35 cm. long, much-branched, the branching occasionally pseudodi
chotomous distally, usually the distal internodes and occasionally the older ones 
"winged" ( meaning flattened in the plane of the leaves with narrow decurrent buttresses); 
leaves opposite; blades very variable, usually oblong or obovate-oblong, often falcate or 
appearing bowed-in along the sides by revolution of the lateral margins, 3-12 ( -17) mm. 
long, 2 to 4 ( to 7) times as long as broad, proportionately narrower on calcareous soils, 
inequilateral at base, usually rounded at apex, marginally toothed at least toward the apex 
( use lens) and on the abaxial longer side toward the base often with an elongate 

median splotch; petioles slender, less than 1 mm. long; stipules relatively large and 
conspicuous, distinct, usually deeply bifid to trifid, the divisions subulate, membranaceous, 
1.1-1.6 mm. long; cyathia solitary at the nodes and distal forks or appearing cymose
clustered by shortening of the distal internodes; involucres turbinate to narrowly cam
panulate, occasionally slightly urceolate, about 0.5 mm. long to base of glands; glands 
4, sessile to short-stalked, oblong, 0.15-0.25 mm. long, cupped; appendages about as long 
as gland is wide or shorter, apron-shaped, mar�inally entire to crenulate or subdentate; 
staminate -flowers 5 to 18 per ·cyathium; pistillate 'flower: styles 3, 0.2-0.5 mm. long,
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merely notched or bifid less than a third their lengths; capsules ovoid-triangular, 1.5-1.9 
mm. long; columella 1.3-1.6 mm. long; seed narrowly oblong-quadrangular, 1-1.4 mm.
long, apically acute, smooth or with a few indistinct low rounded transverse wrinkles,
tawny-white to sordid purplish-white to ochroleucous, ccarunculate. Chamaesyce serpyl
lifolia (Pers.) Small. Frequent in desert grasslands in the Trans-Pecos, infrequent to
rare in Edwards Plateau e. to Edwards Co., July-Nov.; Jal. and Qro. n. to B.C., Alta.,
and Minn.; adv. in Eur. and S.A.

41. Euphorbia glyptosperma Engelm. Glabrous annual herb; stems 5 to 45, 0.5-1.5 mm.
thick, prostrate, 5-33 cm. long, much-branched; branching occasionally pseudodichot
omous distally; intemodes not at all winged, a few aberrant specimens have lines of 
short hairs on the stems; leaves opposite; blades oblong, occasionally obovate-oblong or 
rarely ovate-oblong, 2-8 ( -15) mm. long, usually ( 2 or) 3 or 4 ( to 6) times as long as 
broad, often subfalcate by revolution of lateral margins, very inequilateral and rounded 
or truncate at base, marginally serrulate at least at the rounded apex ( use strong lens) 
and often on the abaxial side toward the base; petioles about 0.3-1 mm. long; stipules 
glabrous, distinct, bifid or tri6d, the divisions subulate, 0.3-1 mm. long, rnernbranaceous; 
cyathia solitary at the distal nodes or in the forks; involucres turbinate, 0.4-0.6 mm. long 
to base of glands; glands 4, minute, short-stalked to subsessiJe, oblong to almost rotund, 
about 0.1 mm. long, cupped; appendages apron-shaped, usually shorter than gland is 
wide or even occasionally obsolete, entire to erose or subcrenate; staminate flowers l to 
5, usually only 4, per cyathium; pistillate flower: styles 3, 0.15-0.3 mm. long, bifld about 
a third to half their length, the terete divisions occasionally subclavellate; capsule ovoid
triangular, 1.4-1.7 mm. long; columella 1.2-1.4 mm. long; seed oblong-quadrangular, 
1-1.3 mm. long, 1.7-1.9 mm. thick, apically acute, all facets traversed by 4 to 6 ( to 8)
definite transverse ridges occasionally anastomosing but usually distinct and regular and
usually somewhat involving the four definite angles, tawny with thick white coat. ecarun
culate. Chamaesyce glyptosperma ( Engelm.) Small. Frequent over much of Tex. ( rare in
extreme e. ), June-Sept.; widespread in N.A.

42. Euphorbia theriaca Wheeler. Glabrous annual herb; stems 5 to 40, prostrate or
ascending, 5-30 cm. long, 0.3-1.5 mm. thick, Hexuous or rarely zigzag, much-branched 
( distal branching occasionally pseudodichotomous); leaves opposite; blades oblong
orbicular or shortly ovate to obovate or shortly oblong, 2-5.5 mm. long, about 1 to 2.2 
( to 2.7} times as long as broad, at apex rounded or truncate, occasionally emarginate, at 
base rounded, marginally entire; petioles 0.7-1.2 mm. long; stipules glabrous, 0.7-1 mm. 
long, on lower side usually united into an entire or shortly bifid scale, on upper side 
usually distinct, subulate, entire; cyathia solitary at the distal nodes; involucre campanu
late or hemispheric, occasionally suburceolate, 0.9-1.5 mm. long to base of glands; glands 
4, subsessile or short-stalked, nearly round or slightly elliptic, 0.3-0.6 ( -0.7} mm. long; 
appendages absent or present, white, semilunate or bib-shaped, essentially entire, nar
rower than the diameter of the gland; staminate '{lowers ( 15 to) 23 to 36 per cyathium; 
pistillate -flower: styles 3, 0.3-0.4 mm. long, bifid about half their length, the divisions 
clavellate; capsule ovoid, roundly and ratl1er deeply 3-lobed or merely triangular in some 
specimens, 1.1-1.6 mm. long, 1.5-1.7 mm. broad; columella 1-1.3 mm. long; seed oblong
quadrangular, 1-1.2 mm. long, 0.7-0.8 mm. thick, acute apically, rounded or truncate 
basa1ly, the facets convex with 2 to 4 very definite high rounded transverse ridges meeting 
the ridged angles, tawny with whitish seed coat, ecarunculate. Chamaesyce theriaca
(Wheeler) Shinners. Locally abundant in deserts, s. Brewster and Presidio cos. in the 
Trans-Pecos, July-Oct.; Tex .• Chih. and Coah. 

The Brewster Co. specimens have suborbicular dark-green leaves with slender contorted 
petioles, exappendiculate glands and capsules that are deeply and roundly 3-lobed in 
transection. The Presidio Co. specimens have shortly oblong, yellow-green leaves, ap
pendiculate glands and capsules which are triangular in transection. 

43. Euphorbia Golondrina Wheeler. Glabrous annual herb; stems several, prostrate,
5-35 cm. long, 0.7-1.5 mm. thick, occasionally zigzag below with slenderer branches at
the nodes, distally more normally pseudodichotomous; leaves opposite; blades oblong or
ovate-oblong to narrowly elliptic-oblong or even almost orbicular, 5-10 mm. long, inequi
lateral and rounded at base, rounded at apex, marginally entire; petioles 1-1.1 ( -2) mm.
long; stipules on lower side of stem single (united), subulate, bi6d, occasionally with a
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few minute hairs near the tip, those on upper side of stem distinct and subulate; cyathia 
solitary at the nodes and in the forks; involucres shortly rounded, slightly urceolate, 
0.9-1 mm. long to base of glands; glands 4, remote, stalked, erect, round, 0.15-0.5 mm. 
in diameter, cupped; appendages sometimes obsolete, usually slightly developed, white, 
semilunate, narrower than the gland; staminate -flowers 28 to 40 per cyathium ( reportedly 
S9 to 50 in the type specimen); pistillate -flower: styles 3, ochroleucous, 0.2-0.3 ( -0.4) 
mm. long, notched or bifid; capsule ovoid-triangular, 1.8-2 mm. long, green; columella
1.1-1.8 mm. long; seed narrowly oblong-quadrangular or occasiona11y the 2 ventral facets
ahnost plane, 1.7-1.8 mm. long, about 0.8 mm. thick (when moistened 1.8-1.9 mm. long
and about I mm. thick), apically acute, tawny-white with thick white hydrophilous
"coat," smooth or with 6 to 8 very faint low rounded transverse wrinkles on the ventral
facets, ecarunculate. Chamaesyce Golondrina (Wheeler) Shinners. Local in alluvial or
eolian soil, deserts of s. Brewster Co., Tex., July-Oct.; endemic.

44. Euphorbia micromera Engehn. Mostly glabrous annual herb; stems 5 to 40, pros
trate, 5-22 cm. long, 0.1-1.5 mm. tl1ick, usually not markedly zigzag, much-branched, the 
distal branching occasionally pseudodichotomous; leaves opposite; blades ovate-oblong to 
ovate-elliptic, 2-5 mm. long, 1-2.7 mm. broad, usually less than twice as long as broad, 
very inequilateral and truncate at base, rounded at apex, marginally entire, greenish, rather 
firm, occasionally almost appearing dimorphic because of reduction in size at the Horifer
ous nodes; petioles 0.2-0.8 mm. long; stipules 0.4-0.6 mm. long, subulate, distinct on 
upper side of stem, approximate or united on lower side at least at the distal nodes, 
distinctly short-ciliate at lea�t at the tip; cyathia solitary at the distal nodes and forks; 
involucres campanulate, sometimes suburceolate, 0.4-0.5 mm. long to base of glands; 
glands 4, remote ( the minutely ciliate subulate lobes of the involucre clearly visible be
tween them), short-stalked, often erect, nearly round, 0.05-0.15 mm. in diameter, flat 
or faintly cupped; appendages absent; staminate -flowers 2 to 5 per cyathium ( usually 
exactly 5); pistillate -flower: styles 3, 0.1-0.2 mm. long, stout and rigid, pinkish to 
purplish-white, notched or bind, the divisions shortly c1avellate; capsule ovoid-oblong, 
roundly triangular, 1.2-1.4 mm. long, about as broad; columella 1-1.2 mm. long; seed 
narrowly oblong-quadrangular, 0.8-1.1 mm. long, about 0.5 mm. thick, acute at apex, 
essentially smooth or with very faint irregular wrinkles, tawny with thick white hydro
philic coat, ecarunculate. Chamaesyce micromera ( Engehn.) Woot. & Standl. Infrequent 
in sandy deserts in the Trans-Pecos ( common near El Paso), Aug.-Oct.; Ut., Calif. and 
N.M., s. to Chih. and Coah.

45. Euphorbia simulans (Wheeler} Warnock & M. C. Johnst. Glabrous perennial herb
( or occasionally behaving as a winter annual?) 1-12 cm. tall; stems 10 to 25, 7-32 cm. 
long, 0.4-2 mm. thick, usually prostrate, occasionally ascending, buttressed at the nodes, 
greenish to dark-purple or reddish or almost black, usually distinctly zigzag from node to 
node with more slender secondary branches at each node complementary to the main 
ones or distally the branching occasionally pseudodichotomous; leaves opposite; blades 
shortly oblong, 2-4 (-5) mm. long, usually about 1 to 1.7 times as long as broad, very 
inequilateral and truncate or rounded at base, truncate or rounded at apex, occasionally 
emarginate, marginally entire, firm and a little thickened; leaves at tl1e distal florifcrous 
nodes somewhat reduced, the foliage almost dimorphic at times; petioles 0.8-1.6 mm. 
long; stipules united on lower side of stem into a single lanceolate bifid structure, the 
divisions subulate, ochroleucous to pale-purple, sometimes minutely ciliate near the tips; 
stipules on upper side of stem ( at least at the Horiferous nodes), distinct, each subulate, 
whitish to purplish, occasionally minutely ciliate toward the tip, with a definite zone of 
abscission sometimes visible at the base, deciduous, 0.5-0.8 mm. long; cyathia solitary at 
the distal nodes or in the forks; involucres campanulate, 0.8-1.2 mm. long to base of 
glands; glands 4, approximate, sessile or nearly so, rotundly ob!ong, about 0.5 mm. long, 
nearly flat or folded; appendages absent; staminate -flowers 15 to 32 per cyathium; pistil
late -flower: styles 3, stout, 0.2-0.3 mm. long, bind two thirds their length, the usua11y 
erect divisions firm and tercte; capsule ovoid, roundly triangular, 1.5-1.7 mm. long, about 
as broad, columella 1.2-1.5 mm. long; seed oblong, roundly quadrangular, 1.1-1.3 mm. 
long, apically acute, with 6 to 8 very faint low rounded transverse regular or irregular 
wrinkles especially visible on the ventral facets, tawny with thick white coat, ecaruocu
late. E. polycarpa Benth. var. simulans Wheeler, Chamaesyce polycarpa ( Benth.) Parish 
var, simulans (Wheeler) Shinners. Locally abundant in sandy and rocky deserts, s. 
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Brewster and s. Presidio cos. in the Trans-Pecos, Apr.-Oct., rarely Dec., Feb.; endemic. 

46. Euphorbia perennans (Shinners) Warnock & M: C. Johnst. Glabrous perennial
herb, 13-47 cm. tall; taproot 3-10 mm. thick, woody; stems 5 to 20, 0.5-3 mm. thick, 
erect, pseudodichotomously branched; herbage somewhat glaucous; leaves opposite; 
blades rather firm, rather variable in shape, the older ones usually ovate-deltoid to nearly 
orbicular and the ones at the floriferous nodes relatively narrower and usually ovate or 
ovate-elliptic, at apex rounded, at base rounded to truncate or even cordate, marginally 
entire, 5-17 mm. long, 4-16 mm. wide, often nearly as broad as long; venation in some 
specimens evident, showing 5 to 7 veins from the base, with the midvein much the most 
prominent; petioles 0.8-2 mm. long; stipules usually approximate but distinct on "lower" 
side of stem, usually united above into a single linear bifid structure, the subulate di
visions 0.4-0.7 mm. long; cyathia solitary in the forks; involucre campanulate to hemi
spheric, often very slightly urceolate, 1.5-2.2 mm. long to base of glands; glands 4, short
stalked or usually sessile, erect, elliptic to oblong, distinctly cupped, 0.7-1 mm. long; ap
pendages absent; staminate flowers 35 to 45 per cyathium; pistillate fiower: styles 3, 0.7-
1.1 mm. long, curved and spreading when young, becoming erect with age, bifid about 
half their length, the rather stout divisions terete; capsule ovoid-triangular, 3-3.3 mm. 
long; columella 2.7-2.8 mm. long; seed oblong-triangular or subquadrangular ( the ventral 
facets almost parallel and plane), 2.2-2.4 mm. long, acute at apex, rounded at base, 
essentially smooth or only with faint irregular wrinkles, the ventral facets slightly concave, 
whitish or pinkish with a thick white hydrophilic (mucilaginous) coat, ecarunculate. 
Chamaesyce perennans Shinners. Deserts of s.w. Brewster Co. (T�rlingua-Lajitas areas), 
July-Sept.; endemic. 

47. Euphorbia Fendlcri T.&G. Glabrous low perennial herb; taproot woody; stems
many, slender, to about 15 cm. long, often pseudodichotomously branched; leaves op
posite; blades acute at apex, inequilateral at base, marginally entire, rather firm, occasion
ally glaucous, occasionally reticulate-veiny; petioles 0.5-1 mm. long; stipules approxi
mate or sometimes united into a bifid structure or at the floriferous nodes distinct, subu
late, 0.5-1 mm. long, occasionally lacerate along tbe margins near the tip with the 
divisions hairlike; cyathia solitary at the nodes or in the forks; involucre turbinate to 
campanulate, 1.2-1.8 mm. long to base of glands; glands 4, usually quite sessile, oblong, 
0.4-1 mm. long, more or less cupped, with or without appendages; 5tamillate -flowers 8 to 
35 per cyathium; pistillate -flowers: styles 3, 0.3-0.7 mm. long, bifid at least half their 
length, the divisions terete and occasionally slightly clavellate; capsule ovoid-triangular, 
some plumply so, mostly less than 2.2 mm. long; columella 1.6-1.9 mm. long; seed oblong
quadrangular ( or the ventral facets sometimes almost parallel, making it triangular), 
the angles rounded or at least obtuse, acute at apex, truncate at base, essentially smooth 
or with a few faint irregular wrinkles, pale pinkish-brown to tawny with a white coat, 
ecarunculate. Chamaesyce Fendleri ( T. & G.) Small. Widespread in the western drier 
half of the state and represented with us by three varieties, as follows: 

Var. Fendleri. Taproot usually 1.5-3 mm. thick, the crown often buried along with 
the basal parts of the many stems which are all annual, 0.1-0.3 mm. thick and decumbent; 
leaf blades ovate, 1 or 2 times as long as broad, 2-6 mm. long, at base truncate to 
rounded or slightly cordate; glands purplish-green to reddish-brown; appendages absent 
or obtuse and shorter than the gland is wide; staminate flowers 15 to 22 per cyathium; 
anthers ochroleucous; capsule 1.9-2.1 mm. long; seed 1.4-1.8 mm. long. Frequent in 
calcareous or sandy soil in tl1e w. half of Tex., e. to n.-cen. Tex. and caliche cuestas of 
the Rio Grande Plains, Apr.-Sept.; Okla. and Kan. to Wyo. and Ut., s. to Tex. 

Var. chnetocalyx Boiss. Taproot 3-9 mm. thick at summit; crown usually aerial; some 
stems basally persisting and perennial, often thicker than 0.3 mm. at least basally, erect 
or ascending; leaf blades ovate-lanceolate to linear-lanceolate, 6-11 mm. long, 3 or 4 ( to 
6) times as long as broad, basally acute to truncate; appendages lanceolate or deltoid,
1 to 3 times as long as the gland is broad, sometimes bifid or coarsely crenate; staminate
flowers 8 to 20 per cyathium; anthers yellowish or ochroleucous; capsule 2-2.3 mm. long;
seed 1.8-2 mm. long. E. chaetocalyx ( Boiss.) Tidestr., Chamaesyce chaetocalyx ( Boiss.)
Woot. & Standl., C. Fendleri var. chaetocalyx (Boiss.) Shinners. Frequent in dry cal
careous soils of desert mts. in the Trans-Pecos, Apr.-Sept.; Tex. and N.M. w. to Ariz.
and Calif.
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Var. triligulata Wheeler. Taproot 8-15 mm. thick at summit; crown usually aerial; 
stems at least basally often perennial and suffrutescent and becoming woody with a gray 
minutely longitudinally fissured bark, the stems basally thicker than 0.3 mm. and ascend
ing; leaf blades lanceolate to linear-lanceolate, 3-6 mm. long, 3 or 4 ( to 6) times as long 
as broad, basally acute to truncate; glands usually bright-green; appendages longer than 
the gland is broad, parted to the base into 3 to 5 linear-subulate white lobes 0.5-1.5 mm. 
long; staminate flowers 22 to 35 per cyathium; anthers violet; capsule 1.8-2.1 mm. long. 
Chamaesyce Fendleri var. triligulata (Wheeler) Shinners. Rare, known only from lime
stone cliffs above Boquillas Canyon, s. Brewster Co. in the Trans-Pecos, July-Sept. 

48. Euphorbia jejuna Warnock & M. C. Johnst. Glabrous low perennial herb; taproot
3-14 mm. thick, dark-barked; stems 20 to 60 from the woody crown, annual, decumbent,
1-9 cm. long, 0.2-1.1 mm. thick, often flexuous, much-branched, the branching often
pseudodichotomous or even whorled with several leaves and branches emerging at a single
node; leaves opposite; blades rotundly obovate or ovate or nearly elliptical, 3-6 (-8) mm.
long, 1 to 1.5 times longer than broad, at apex rounded or angled ( 90°-180°), at base
shortly rounded or truncate and inequilateral, marginally entire, rarely glaucous, occasion
ally reticulate-veined; petioles 0.7-1 mm. long; stipules on both sides of stems united into
a very short scale which is lacerate to laciniate or rarely bifid, finn, lanceolate or muticous
deltoid, less than 1 mm. long, not conspicuous without a strong lens, or at floriferous
nodes stipules rarely separate and each lanceolate on the upper side of the stem; cyathia
solitary at the upper nodes in the forks; peduncles 0.9-2 mm. long; involucres hemispheric
or broadly campanulate, 1.2-1.5 mm. long to the base of the glands; glands 4, subequal,
oblong, about 1.6 mm. long, cupped; appendages conspicuous, erect or spreading, white,
about 0.6 mm. long, rarely entire or merely crenate, usually deeply dissected into 4 or
5 acute or acuminate lobes or even parted nearly to the base into 4 to 6 distinct segments,
the form rather variable even on a sing]e individual; staminate -flowers 12 to 25 per
cyathium; pistillate -flower: styles 3, about 0.5 mm. long, entire ( not bind), thickly
round-capitate; capsule ovoid, plumply triangular, olive-green, 1.8-2.2 (-2.7) mm. long;
columella 1.7-2 ( -2.3) mm. long; seed oblong, angled, 1.6-2 ( -2.3) mm. long, apically
narrowed and acute, the facets with faint irregular transverse wrinkles or with up to
10 or 11 faint but definite low rounded transverse ridges, pale-brownish or tawny-pink
with a thick white coat, ecarunculate. Rare and local in calcareous soils in the Trans
Pecos, Edwards Plateau and Plains Country ( Brewster, Mitchell, Nolan, Terrell and
Val Verde cos.), Mar.-May; endemic.

49. Euphorbia astyla Boiss. Glabrous low perennial herb; root 5-12 mm. thick; stems
several to many from the crown, succulent (wrinkled upon drying), 0.7-1.2 mm. thick, 
4-23 cm. long, prostrate; leaves opposite, essentiaUy sessile; blades orbicular-reniform to
deltoid-oblong, 2-8 mm. long, almost as broad, rounded or truncate at apex, cordate to
clasping and inequilateral at base, marginally entire, green to somewhat glaucous, firm;
stipules on both sides of the stem united into a white scale about 0.2 mm. long. wider,
erase or minutely lacerate and sometimes fringed; cyathia solitary at the most distal
nodes; involucres hemispheric to broadly campanulate, about 1.2 mm. long to base of
glands, wider; glands 4, shallowly cupped, oblong, about 0.5 mm. long; appendages
entire, shorter than the gland is wide, forming a narrow margin; staminate -flowers 22 to
26 per cyathium; pistillate -flower: styles 3, 0.2-0.3 mm. long, entire ( not bifid), the ends
thickly round-capitate; capsule ovoid, plumply triangular, 1.9-2.6 mm. long; columella
1.8 mm. long; seed oblong-quadrangular, 1.5-1.7 mm. long, 0.8-1 mm. thick, apically
subacute, basally subrounded, with low irregularly anastomosing transverse ridges sepa
rated by narrow grooves, the angles of ten notched at these grooves, the thick coat white
and mucilaginous, obscuring any deeper coloration, ecarunculate. Chamaesyce astyla
( Engelm.) Millsp. Rare in low calcareous areas, perhaps alkaline soils, in the Trans-Pecos 
( Pecos Co. only), summer; Coah., Dgo. and Tex. 

50. Euphorbia albomarginata T.&G. Glabrous low perennial herb; taproot woody in
age, to 3-4 mm. thick; stems several to many, 0.5-1.5 mm. thick, some of the older ones 
persistent and perennial and becoming dark-barked, mostly annual, 10-35 cm. long, 
usually quite prostrate, often rooting at the nodes, often flexuous, much-branched, the 
branching often pseudodichotomous; leaves opposite; blades orbicular to oblong, 3-8 mm. 
long, almost as broad, rounded at apex, occasionally emarginate or apiculate, strongly 
inequilateral and rounded at base, marginally entire; petioles 0.5-1.2 mm. long; stipules 
on both sides of stem united into a white membranous deltoid to acuminate lanceolate 
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scale 1-2 mm. long and entire to lacerate or erose; cyathia solitary at the nodes and in 
the forks; involucres turbinate, about 1 mm. long to the base of the glands; glands 4, 
shallowly cupped, oblong, 0.5-1 mm. long; appendages usually conspicuous, white, 1 to 
3 times as long as gland is wide, entire to erose; staminate flowers 15 to 30 per cyathium; 
pistillate -flower: styles 3, 0.5-0. 7 mm. long, bifid nearly their entire lengths, the divisions 
slender; capsule ovoid, sharply triangular, 1.3-2 mm. long; columella 1-1.3 mm. long; 
seed oblong-quadrangular ( or the ventral facets nearly parallel), 1.2-1.7 mm. long, 0.7-
0.9 mm. thick, apically acute, basally truncate, essentially smooth or minutely puncticu
late in transver�e lines, pale-brown with a white coat. Chamaesyce albomarginata ( T. & 
G.) Small. Widespread in w. and s. halves of Tex., usually in poorly drained clay soil, 
Apr.-Sept.; Okla., N.M. and Nev. s. to Sin., Dgo. and Tam. 

51. Euphorbia serpens H.B.K. HIERBA DE LA COLONDRINA, Glabrous annual herb ( or
occasionally winter annuals or over-wintering?); stems numerous, 0.1-1.1 mm. thick, 
5-20 ( -50) cm. long, prostrate, often rooting at the nodes, often flexuous, much-branched,
the branching occasionally pseudodichotomous distally; leaves opposite; blades ovate
orbicular or broadly oblong to orbicular, 2.7 mm. long, almost or quite as broad; rounded
at apex, rounded and somewhat inequilateral at base, marginally entire; petioles about
0.5 mm. long; stipules on both sides of stem united into a white to pink membranous
scale 0.2-1.2 mm. long and entire lo erose or lacerate; cyathia solitary at the nodes and
in the forks; involucres urceolate-turbinate, about 0.7 mm. long to base of glands; glands
4, oblong, short-stalked, about 0.1 mm. long, cupped; appendages about as long as the
glands are wide, marginally erose, sometimes obsolete; staminate -flowers 3 to 8 ( to 10)
per cyathium; pisttllate 'flower: styles 3, about 0.5 mm. long, notched; capsule ovoid
oblong, triangular, 1-1.2 mm. long; columella about 1 mm. long; seed narrowly oblong,
quadrangular, sometimes roundly so, 0.7-0.9 mm. long, apically acute, essentially smooth,
brownish with white coat, ecarunculate, the ventral facets slightly concave. Chamaesyce
serpens ( H.B.K.) Small. Usually in calcareous soils, throughout Tex. but less frequent
in the w. half, Mar.-Nov.; widespread in trap. and temp. Am. n. to Ont., 0., Ind., N.M.
and Ariz.

52. Euphorbia cordifolia Ell. Glabrous taprooted annual; stems numerous, prostrate,
( 4-) 15-60 cm. long; leaf blades elliptic-orbicular to oblong and ovate-oblong, 4-12 mm. 
long, more or less inequilateral and often cordate at base, marginally entire; petioles 
about 1 mm. long; stipules parted to the base into few to several filifonn segments to 
1.4 mm. long, mostly with short scattered hairs at least when young, the dorsal ones 
distinct, the ventral ones often united; peduncles 0.4-4 mm. long; cyathia solitary at the 
nodes and at the branch tips but of ten congested by the marked shortening of the upper 
intemodes; involucre broadly campanulate, 1.3-1.6 mm, across; glands transversely ellip
tical to oblong, often strongly folded, 0.5-0.9 mm. long; appendages 1 to 3 times as long 
as the gland is high, to 1.3 mm., the wider ones radially broadly elliptical to reniform, 
glabrous, entire or with 2 or 3 low blunt teeth; staminate -flowers 29 to 44 per cyathium; 
pistillate -flower: styles bifid to the base, 0.6-0.9 mm. long; capsule glabrous, sharply 3-
angled, wider below the equator, 1.7-2.1 mm. long; seeds ovoid-triangular, 1.2-1.5 mm. 
long, 0.7-0.9 mm. broad and thick, ovate to oblong-ovate, usually acute, with low faint 
wrinkles, slightly concave to slightlr convex, the angles blunt and the coat white, micro
reticulate. Chamaesyce cordifolia (Ell.) Small. Frequent in openings on sandy soil, e. 
and s.e. Tex., s.w. in sand stringers to Atascosa Co. and s. near the coast to Cameron Co., 
summer-fall; Coastal States, N.C. to Tex. 

53. Euphorbia setiloba Engelm. Pubescent annual herb; stems several, 0.5-1.1 mm.
thick, 5-20 cm. long, prostrate, profusely branched ( occasionally pseudodichotomously 
but usually unequally), the larger ("main") stems appearing zigzag, villous with long 
white trichomes; leaves opposite; blades oblong or orbicular to rarely oblong-ovate, 2-7 
mm. long, 1 to 2 times longer than broad, rounded at apex, rounded and very inequilateral
at base, marginally entire, villous like the stems but less densely so on upper surface;
petioles 0.5-1 mm. long; stipules distinct, 0.1-1.2 mm. long, subulate and hairlike, cadu
cous; cyathia solitary at the distal nodes; involucre slenderly urceolate, 1-1.3 mm. long to
base of glands; glands 4, oblong, 0.2 mm. long, shallowly cupped, erect; appendages
white to pink, much larger than the glands, 0.5-0.8 mm. long, parted at least half their
lengths into 3 to 6 lanceolate acuminate lobes; staminate -flowers 3 to 7 per cyathium;
pistillate -flower: styles 3, 0.2-0,3 mm, long, bi.6d about half their length, the divisions
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slender; capsule ovoid-triangular, 1.1-1.4 mm. long, villous; columella 1-1.2 mm. long; 
seed oblong-triangular or quadrangular ( the ventral facets variously forming a dihedral 
angle or nearly parallel), 0.9-1.1 mm. long, apically acute, basally truncate, sharply 
angled, essentially smooth or with very faint rounded irregular wrinkles, tawny with a 
thin white coat, ecarunculate. Chamaesyce setiloba ( Engelm.) Millsp. Gravelly and 
sandy desert plains, s. Brewster Co. in the Trans-Pecos, Aug.-Sept.; N.M. w. to Calif., 
'>. to Sin., Baja Calif; also Tex. 

54. Euphorbia arizonica Engelm. Pubescent low perennial herb ( occasionally behaving
as winter annuals?); taproots 1-5 mm. thick; stems several to many, 0.3-2 mm. thick, 
7-30 ( -40) cm. long, decumbent to ascending, densely pubescent with fine spreading
translucent clavellate hairs, much-branched, the branches alternate and slender and often
flexuous or rarely approaching the pseudodichotomous condition; leaves opposite; blades
deltoid-ovate to ovate or the uppermost (smallest) ovate-oblong, 1-10 mm. long, 1.2 to 2
times as long as broad, rounded at apex, rounded and inequilateral at base, marginally
entire, often slightly revolute, pubescent like the stems but less densely so on upper
surface; petioles 1-2 mm. long; stipules minute, not visible without a strong lens, the
lower united, the upper distinct; cyathia solitary at the nodes and in the forks; involucres
narrowly cylindric and urceolate, 1-1.5 mm. long to base of glands, pubescent with flne
spreading white hairs; glands 4, shortly oblong, cupped, very small; appendages much
larger than the glands, fiabellate, 2 to 4 times as long as the glands ( thus to 1 mm. long),
spreading, usually entire marginally; staminate flowers 5 to 15 per cyathium; pistillate
flower: styles 3, 0.5 mm. long, bifid less than half their lengths, the divisions slender;
capsule ovoid, roundly triangular or sometimes widest at the middle, about 1.5 mm. long
and about as broad, villous with clavellate hairs; columella about 1 mm. long; seed
oblong or ovoid-quadrangular, 1-1.2 mm. long and about 0.6 mm. thick, apically acute,
the facets traversed by rounded irregularly anastomosing transverse ridges separated by
narrow grooves, the angles thus slightly crenulate, orangish with whitish bloom, ecaruncu
late. Chamaesyce arizonica (Engelm.) Arthur. Locally common in deserts of Brewster
and Presidio cos. in the Trans-Pecos, July-Dec.; Tex. w. to Calif. and Baja Calif. and
s.w. to Chih. and Dgo.

55. Euphorbia villifera Scheele. Pubescent or rarely glabrous perennial herb ( flowering
the fin,t year), 5-25 cm. tall; stems few to many from the crown, 0.2-2 mm. thick, a few 
persistent at the base and becoming woody but these only about 1-2 cm. long, most of 
the stems annual and ascending or erect, 5-25 cm. long ( or perhaps at times even longer), 
pilose with long '\\ \ite tapering hairs ( rarely glabrous), pseudodichotomously much
branched; leaves opposite; blades ovate to ovate-oblong or the youngest ones sometimes 
ovate-deltoid, ( 3-) 5-8 ( -10) mm. long, 1.2 to 2 times as long as broad, rounded or 
rarely subacute at apex, truncate and strongly inequilateral at base, marginally toothed 
at least on the distal half around the apex, beset with some very thin white spreading 
hairs 0.8-1.2 mm. long, at least near the margin on the lower surf ace and very sparse 
elsewhere; petioles slender, 0.5-1.7 mm. long; stipules united at the nonfioriferous nodes 
and distinct at the floriferous ones on both sides of the stem, at the nonfloriferous nodes 
forming an acuminate-deltoid scale which is serrulate or laciniate along the margins and 
about 1 mm. long, at the floriferous nodes narrowly deltoid-acuminate and serrulate or 
laciniate marginally and about 0.5 mm. long; cyathia solitary in the forks; involucre cam
panulate, sometimes narrowly so, 0.8-1.1 mm. long to the base of the glands, glabrous; 
glands 4, elliptical to nearly orbicular or oblong, 0.2-0.4 mm. long, cupped, erect, sessile 
or short-stalked; appendages I or 2 ( to 4) times as long as the gland is wide and con
siderably wider than long, spreading or nearly erect, marginally entire; staminate -fl.owers
9 to 23 per cyathium; pistillate flower: ovary deeply 3-lobed, quite glabrous and broader 
than long; styles 3, 0.4-0.6 (-0.7?) mm. long, bifid half to two thirds their length, the 
divisions spreading and terete; capsule 1.3-1.9 ( -2.1) mm. long, broader than long, 
deeply 3-lobed, glabrous, the lobes oblong or occasionally narrowly deltoid; columella 
1.1-1.5 mm. long; seed elongate-ovoid and rounded-quadrangular, 1-1.3 mm. long, 0.7-1 
mm. thick, apically obtuse, essentially smooth, orange or ochraceous with thick white
coat, ecarunculate. Incl. var. nuda Engelm., Chamaesyce villi/era (Scheele) Small. Dry 

uplands, Trans-Pecos and Edwards Plateau e. to Bell and Travis cos., May-Oct.; Tex.
s. and s.e. to Guat and Yue.
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The diverse plants included here need much further analysis; possibly more than one 
species is represented. 

56. Euphorbia serrula Engelm. Low annual herb; stems few to many, 0.5-1.5 nun.
thick, prostrate, 5-25 cm. long, pilose with spreading hairs about as long as the stem is 
thick or longer, repeatedly pseudodichotomously branched; leaves opposite; blades oblong 
to slightly ovate- or obovate-oblong, 3-11 mm. long, 1.3 to 3 ( to 4) times as long as 
broad, rounded at apex, very inequilateral and truncate at base, marginally sharply serru
late at lea£t apically and on the abaxial margin, often with a median splotch, often falcate 
or at least appearing so by revolution of the lateral margins, pilose but more sparsely so 
than the stems or even glabrate; petioles 0.5-1.2 mm. long; stipules distinct, glabrous to 
rarely ciliate, deltoid, marginally fimbrillate, 0.5-1.2 mm. long; cyathia solitary in the 
fork�; involucres shortly campanulate, 0.5-1 mm. long to base of glands, mostly glabrous; 
glands 4, oblong to nearly round, 0.1-0.2 mm. long; appendages 1 to 4 times as long as 
the gland fa wide, rounded, marginally entire to erose, spreading to erect; staminate
flowers 1 to 13 per cyathium; pistillate -flower: styles 3, 0.3-0.4 mm. long, bifid half to all 
their length, the divisions clavellate to terete; capsule broadly ovoid, plumply triangular, 
1.9-2.2 mm. long, 3-3.5 mm. broad, truncate basally, glabrous; columeUa 1.7-1.9 mm. 
long; seed oblong, plumply quadrangular, 1.4-1.5 mm. long, about 1 (-1.5) mm. thick, 
angles sharp except the raphal one, apically acute, basally rounded to truncate, surficially 
smooth or porous like unglazed pottery, chalky-white to grayish-white, ecarunculate. 
Chamaesyce serrula ( Engelm.) Woot. & Standl. Abundant in calcareous deserts in the 
Trans-Pecos, June-Sept.; Tex. to N.M., Ariz., Zac., Dgo. and Coah. 

51. Euphorhia indivisa (Engelm.) Tidestr. Annual herb; stems several, 0.5-1 mm.
thick, pro�trate, 5-15 ( -25) cm. long, crisply villous or basally glabrate, sparingly 
branched; branching unequa1Iy pseuclodichotomous; leaves opposite; blades ovate-deltoid 
to oblong, 5-8 ( -13 ) mm. long, 1.5 to 2 times as long as broad, acute at apex, very 
inequilateral at base, often falcate by the bowing inward of the abaxial margin, marginally 
serrulate, mostly glabrous above, sparsely crisply villous beneath or glabrate; petioles 
about 1 mm. long; stipules distinct, larger and more conspicuous on the lower side of the 
stem, subulate, 1-1.7 mm. long, usually entire or on the lower side of stem 1,JSually trifid 
with the middle lobe longest, crisply pubescent or the margin fimbrillate; cyathia solitary 
at the distal nodes, often clustered by shortening of distal internodes; involucre narrowly 
campanulate or subcylindric, about 1 mm. long to base of glands; glands 4, oblong, 
cupped, erect, the 2 near the sinus 0.4-0.6 mm. long, the 2 distal ones 0.2-0.3 mm. long; 
appendages white to red to purple, on the distal glands symmetrical and only about 0.2 
mm. long, on the proximal glands very asymmetrical and distended 1.1-1.4 mm. toward
and beyond the glands, the margins erose or nearly entire; staminate -flowers 5 to 15 per 
cyathium; pistillate flower: styles 3, essentially entire, 0.7-1.3 mm. long; terete; capsule 
ovoid-triangular or more deeply 3-lobed, 1.4-1.6 mm. long, truncate basally, strigose; 
colnmella 1.2-1.4 mm. long; seed oblong-quadrangular, 0.9-1.2 mm. long, 0.4-0.6 mm. 
thick, apically acute, basally truncate, with 3 to 5 transverse ridges separated by deep 
sharp grooves somewhat involving the angles, pale pinkish-brown with white coat, 
ecarunculate. Chamaesyce indivisa ( Engelm.) Millsp. Grasslands on soil derived from 
dark basic igneous rocks, 4,500-6,500 ft. elev. in the Trans-Pecos, July-Aug. (-Sept.); 
Tex., N.M., Ariz., s. to Jal. and S.L.P. 

58. Euphorbia maculata L. Low pubescent annual herb; stems several, usually pros
trate or decumbent, mostly shaggy pubescent ( villous) or glabrate basally, 10-45 cm. 
long; leaves opposite; blades elliptic-ovate or oblong-ovate to linear-oblong, 4-17 mm. 
long, apically various, basally inequilateral and truncate, marginaUy serrulate to sub
entire, sparsely villous, less densely so to glabrate above; petioles 1-1.5 mm. long, pubes
cent like the stem; stipules present, usually deltoid, acuminate, 1-1.5 mm. long, usually 
2- or 3-parted, villous; cyathia solitary at the distal nodes but clustered by shortening of
the distal internodes; involucres turbinate, about 0.8 mm. long to base of glands, villous;
glands 4, oblong and very small; appendages short, white, irregularly crenate; staminate
-flowers 2 to 5 per cyathium; pistillate -f(ower: styles 3, 0.3-0.4 mm. long, bifid a fourth
to a third their length, the divisions clavellate; capsule ovoid-triangular, strigose, about 1.4
mm. long; columella slender, about 1.2 mm. long; seed oblong-quadrangular, about 1 mm.
long, the facets with subregular low transverse ridges often slightly including the angles,
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pale-brownish with white coat, ecarunculate. E. supina Raf., Chamaesyce maculata (L.) 
Small, C. supina (Raf.) Raf. In a variety of soils (commoner in disturbed sandy areas) 
e. of the Trans-Pecos, rare in the higher parts of the Plains Country and in the Edwards
Plateau, summer-fall; throughout e. U.S.; adv. in Calif., Ore. and Eur.

59. Euphorbia hwnistrata Gray. Exceedingly similar to E. maculata but tending to
root at the lower nodes and having bifid styles almost half as long as the capsule. 
Chamaesyce humistrata (Gray.) Small. Rare in disturbed sandy soil, e. and s.e. Tex. 
( Angelina, Bowie and Harris cos.), summer-fall; 0., Ill. and Kan., s. to Ala., La. and Tex. 

60. Euphorbia stictospora Engelm. Low annual pubescent herb; stems several, 0.8-1.5
(-3.5) mm. thick, prostrate, 5-25 (-35) cm. long, crisply villous, branching sparse to 
profuse, not pseudodichotomous, mostly consisting of many very short floriferous laterals 
with intemodes only 1-3 mm. long; leaves opposite; blades shortly oblong to nearly 
orbicular or even oblong-obovate, 3-7 (-IO) mm. long, 0.9 to 2.1 times as long as broad, 
rounded or usually bluntly pointed at apex, inequilateral and truncate or rounded at 
base, margina1ly serrulate at least toward the apex, shortly crisply villous, less densely 
so above or glabrate; petioles about 1 mm. long; stipules often united on lower side of 
stem and distinct above but variable, when united broadly deltoid, 2- to 6-laciniate, the 
lobes subulate and fimbrillate, when distinct narrowly deltoid and acuminate, 2- or 3-
laciniate or entire, the lobes subulate, the whole 0.5-0.8 (-1) mm. long; cyathia solitary 
nt the nodes but mostly on congested short densely leafy lateral branches; involucre nar
rowly turbinate, 0.7-0.9 mm. long to base of glands, white-strigose; glands shortly oblong 
to round, 0.1-0.3 mm. long, cupped, often blood-red; appendages ochroleucous to pinkish 
( not white), 1 to 2 times as long as the gland is wide, marginally entire to erase; staminate 
'flowers 3 to 7 per cyathium; pistillate fiower: styles 3, about 0.2 mm. long, essentially 
entire, subclavellate, often yellowish-brown with slightly enlarged blood-red tip; capsule 
ovoid, roundly triangular, 1.4-1.6 (-1.9?) mm. long, truncate basally, with spreading 
or strigose pubescence more dense on the margins; columella 1.2-1.3 mm. long; seed 
oblong-quadrangular, 1.1-1.2 (-1.4?) mm. long, apically acute, basally truncate, with 
shallow irregular pits to subregular indistinct transverse wrinkles, pale-brown with thin 
white coat, ecarunculate. Chamaesyce stictospora ( Engelm.) Small. Commonest in dis
turbed calcareous areas or areas of dark basic igneous rocks in the Trans-Pecos, infrequent 
in the Plains Country and Edwards Plateau, rare as a waif e. to n.-cen. Tex., July-Sept.; 
Wyo. and S.D., s. to Coah. and Zac., rare s. to Jal. 

61. Euphorbia prostrata Ait. Pubescent annual herb; stems several to many, 0.3-1.5
mm. thick, prostrate, 7-20 mm. long, crisply short-villous or glabrate basally; branches
numerous, occasionally but not usually pseudodichotomous; leaves opposite; blades
oblong to ovate-oblong, 3-11 mm. long, 1.3 to 3 times as long as broad, rounded at apex,
inequilateral and rounded at base, marginally serrulate especially toward the apex, sparsely
short-villous below, nearly glabrate above; petioles 0.5-1 mm. long; stipules mostly
distinct but approximate on lower side of stem, narrowly deltoid, subulate, yellowish
to purplish, white-strigose along margins; cyathia solitary at the distal nodes; involucre
turbinate, 0.4-0.7 mm. long to base of glands, sparsely villous; glands 4, nearly round,
maroon, cupped, 0.05-0.15 mm. long; appendages pinkish-white, shorter than the gland
is wide, erose; staminate 'flowers 2 to 5 per cyathium; pistillate 'flower: styles 3, 0.1 mm.
long, bifid to the base or nearly so; capsule ovoid-triangular; 1.1-1.3 (-1.4) mm. long,
yellowish, strigose or crisply villous along the angles; columella about 1 mm. long; seed
oblong, quadrangular, 0.9-1 mm. long, acute at apex, sharply angled, pale pinkish-brown
with a white coat, the facets with 5 to 7 low sharp transverse ridges, ecarunculate.
Chamaesyce prostrata ( Ait.) Small. Common in disturbed soils, most of Tex. but infre
quent in the far w. part., June-Sept.; widespread in the lowlands of N.A. including
the W.I.

For several years, through error, this species went under the name "E. Chamaesyce L.," 
but that name is correctly applied to an Old World species. 

62. Euphorbia laredana Millsp. Exceedingly similar to E. prostrata; distinguished by
the seeds averaging slightly larger { 1.1-1.3 mm.) with broader more rounded transverse 
ridges and the herbage grayish-pilose-tomentose. Chamaesyce laredana ( Millsp.) Small. 
Local in caliche-sand uplands, Rio Grande Plains ( Duval, Frio, Hidalgo, Jim Hogg, 
McMullen, Starr and Webb cos.), Mar.-Nov.; also Tam. 
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Aquatic or terrestrial annual or perennial herbs with delicate stems; leaves opposite, 
entire, without stipules; flowers unisexual, either both kinds on one plant or on separate 
plants, the perianth lacking, each flowers subtended by a pair of falciforrn or obliquely 
oval bracteoles ( or these wanting}; staminate flowers I to 3 in the axil of a foliage leaf, 
consisting of a single anther and slender filament; pistillate flowers 1 or rarely more, 
similarly placed, composed of a single pistil of 2 carpels; styles 2, slender, often much 
longer than the ovary; carpels splitting on maturity and usually forming a fruit of 4 
achenelike mericarps; mericarps flattened, winged, margined or smooth, each bearing 
1 seed. 

A monotypic family. 

1. CALLITRICHE L.119 WATER-STARWORT. WATER-cmCKWEED 

Characters of the family. A group of highly polymorphic species due to apomixis in 
many of the species and to variations and different outward appearances resulting from 
the same species inhabiting diverse habitats, either amphibious or terrestrial. 

About 2 5  species distributed throughout the world. 
1. Fruit as high as wide or a little higher, rarely slightly wider than high; stigmas to 6

mm. long; stamens elongating to 1.5-3 mm. as the fruit matures; anthers to 1.5
mm. wide; flowers with 2 whitish inBated bracteoles at base; leaves of various
types on different or the same plant; plant amphibious, growing entirely sub
mersed or with a terminal rosette of Boating leaves, or as a mat on mud ( 2}

1. Fruit broader than high; stigmas to I mm. long; stamens to 1.2 mm. long and not
elongating as the fruit develops; anthers 0.1-0.2 mm. wide; flowers without bracte
oles; leaves essentially uniform; plants mostly terrestrial or on mud ( 3) 

2( 1 }. Height of fruit exceeding the width by 0.2 mm.; lower end of mericarps curved 
outward so that the fruit is thickest at base •.....• 1. C. oerna. 

2. Height of fruit equaling width or not varying by more than 0.1 mm.; lower end of
mericarps straight so that fruit is thickest a little below the middle; commissural 
grooves very narrow •.......................... 2. C. heterophylla. 

3( 1 }. Fruit 0.3-0.8 mm. wide, more or less gibbous at base ....... .............. . 
. . . . . • . . . . • . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . 3. C. peploides. 

3. Fruit 0.5-1.2 mm. wide, not gibbous at base ( 4)

4(3). Fruit pedicelled; wing and thin margin of carpel turned outward at right angles
to the surface of the fruit or revolute and appearing like a thickened margin .... 
• • . . • • • • . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. C. Nuttallll.

4. Fruit almost sessile; margin of carpel appearing as if not winged but under high
magnification showing a minute wing; styles usually deBexed ............... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. C. te"estris. 

1. Callitriche vema L. ( emend. Kiltz.} Fruits sessile, suborbicular, 0.6-1.4 mm. wide,
the height always exceeding the width, the width greatest above the middle, the thick
ness at base greater than at summit; face of mericarps sharply reticulate, the reticulations 
appearing more or less clearly in vertical rows; margins of carpels widely spreading with 
a definite scarious wing that is always widest at summit and runs a greater or lesser 
distance down the sides; pale-green submersed aquatic or sometimes terrestial on the 
margin of ponds or streams; stems to about 5 dm. long; leaves very variable, the lower 
submersed ones often linear, 0.3-1 mm. wide, I-nerved, shallowly bidentate at apex, the 
upper ones often dilated and the terminal leaves petioled and narrowly obovate to spatu
late and commonly in a Boating rosette, various intennediate leaves are present on many 
plants. C. palustris L. In quiet shalJow water or stranded on mud in e. and cen. Tex., 

111 Adapted from N. C. Fassett in Rhodora 53:137-1 5 5, 1 61-19 4, 209- 2 2 2. 19 51. 
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Mar.-June; from Greenl. to Alas., s. to Tex., N.M., Ariz. and Calif.; also Mex., Eur. 
and Asia. 

Young fruits of C. oerna, when pressed, sometimes widen as they flatten to simulate in 
outline those of C. hetetophylla.

2. Callitricbe heterophylla Pursh (emend. Darby). Fruit 0.6-1.2 mm. wide, the height
equaling the width or not more than 0.1 mm. greater or 0.1 mm. Jess than the width; 
carpels more broadly rounded at summit than at base so that the outline of the fruit is 
slightly heart-shaped, convex on the face and thickest just above the base; margins of 
fruits wingless or rarely with a very narrow wing at the swnmit; styles 1-6 mm. long, 
erect or spreading, persistent or caducous; plants rather dark-green; leaves of many types, 
often linear and one-nerved at the lower nodes with a rosette of floating obovate leavei. 
or ( on plants stranded on mud) all linear or all obovate or oblong; linear one-nerved 
leaves shallowy bidentate at tip with an enlarged but scarcely excurrent nerve-ending. 
In quiet waters and on mud throughout Tex., Feb.-July; from e. Can., throughout the 
U.S., s. through Mex. to Guat.

3. Callltricbe peploides Nutt. Fruit black when ripe, 0.5-0.8 mm. wide, not quite so
high; mericarps narrowed and elongated at base, pushing against each other so that each 
is bent at an angle with the face and the fruit appears greatly thickened at base; stigmas 
about 0.2 mm. long, often persistent and loosely reflexed; 6laments about 0.2 mm. long; 
anther about 0.1 mm. wide; stems rooting below and apparently creeping, the erect 
branches 1-5 cm. high; leaves only slightly crowded at the tips of the branches, 2-5 mm. 
long, cuneate to spatulate-obovate, 1- to 3-nerved but often so faintly as to appear 
nerveless. On mud and in wet sands throughout the e. half of Tex., Feb.-May; from S.C. 
to Fla., s.e. Ark. and w. to Tex.; also e. Mex. to C.R. 

4. Callitriche Nuttallii Torr. Fruit with pedicels of various lengths, buried in the mud
at maturity, 1 mm. wide, 0.6-0.8 mm. high, 0.3-0.5 mm. thick; mericarps with flat faces, 
the margins with a thin wing that is curled toward the face to give the appearance of 
thickened margins; stigmas about 0.8 mm. long, sometimes persistent and loosely ascend
ing or somewhat reflexed; filaments 0.2-0.5 mm. long; anthers 0.2-0.3 mm. wide; plant 
a minute annual; leaves 3-4 mm. long, 0.5-1.5 mm. wide, oblanceolate-obovate, very 
obscurely 3-veined. In damp soil in fallow fields and flats in e. Tex., Mar.-May; along 
Gulf Coast from Ala. to Tex., inland to cen. Ala. and Ark. 

5. Cnllitriche terrestris Raf. ( emend. Torr.). Fruit 0.6-0.9 mm. wide, 0.4-0.7 mm.
high, with pedicels mostly 0.2 mm. long or rarely reaching 0.6 mm. long; mericarps 
usually equally rounded at each end but rarely broadly rounded above so that the fruit 
becomes slightly heart-shaped; faces of mericarps flat; outer edges of IJ\ericarps appearing 
scarcely winged but under high magnification showing a very narrow wing with radii but 
little anastomosing of radii; stigmas 0.2-0.4 mm. long, usually persistent and deflexed; 
anthers 0.1-0.2 mm. wide, on filaments 0.1-0.2 mm. long; a minute annual with simple to 
much-branched slender stems to about 35 mm. long; leaves rather uniform, obovate
oblanceolate to spatulate, 2-3.5 mm. long, 0.6-1 mm. wide, very obscurely 3-nerved; 
C. Austinii Engehn., C. deflcx,a A. Br. var. Austinii (Engelm.) Hegelm. On damp soil,
moi5t pathways, wet open spots in lawns and other such places in e. Tex., Mar.-June;
from N.E., s. to s.e. Va., w. Ala., La., Tex., Mo. and m.

FAM. 104. ANACARDIACEAE LINDL.12
0 SUMAC F AMil. y

Trees, shrubs or vines with resin-ducts in the bark and sometimes in the herbage, with 
a resinous or milky and usually acrid juice; leaves alternate or rarely opposite, simple to 
3-foliolate or pinnate, deciduous or persistent, usually essentially exstipulate; flowers
numerous, small, in terminal thyrses or axillary panicles, or rarely in clusters of spikes,
perfect or unisexual through abortion, mostly regular with 5-parted ( less often 3- or
4-parted) whorls; receptacle various, flat, concave or convex, sometimes forming a
cushionlike gynophore, developing into a ring- or cup-shaped disk; calyx inferior, rarely

111 Adapted partly from Fred A. Barkley in C. L. Lundell, Flora of Texas III:89-108. 
1943. 
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lacking; corolla seldom lacking; stamens as many as and alternate with the petals, sometimes twice as many or partially aborting; carpels 1 or 2 to 5 united; styles separate or more usually coalesced; fruit various, dry or drupaceous, with resinous or ceriferous mesocarp and crustaceous or bony endocarp (stone ); seed with little or no endosperm. About 60 genera and nearly 600 species, mostly in the tropics. The African sumac 
[Searsia lancea ( L. f.) Barkl.] has been introduced into Texas as an ornamental, and it may eventually become naturalized. It is an innocuous shrub or small tree somewhat similar in appearance and in fruit characteristics to our native virulently poisonous swamp sumac ( R. Vernix), but it is an upland plant that usually has three or rarely five leaflets and resinous, not waxy, mesocarps. 
1. Flowers without perianth ......................... 1. Pistacla, p. 987. 1. Flowers with sepals and petals (2)
2( 1 ). Flowers with twice as many stamens as petals; seed suspended; endocarp offruit bony ................................... 2. Schinus, p. 987. 2. Flowers with as many stamens as petals ( 3 )
3 ( 2 ). Style or stigma lateral on the fruit; seed basal; leaves simple; pedicels of sterileflowers at length becoming plumose .........•.•• 3. Cotinus, p. 988. 3. Style or stigma more or less at the apex of the ovary; leaves trifoHolate to impari-pinnate .............•........................ 4. Rhw, p. 988. 

1. PISTACIA L.

A genus of about 10 species found in the Mediterranean region, with several in America. The Old World species, P. oera L., produces the edible nut of commerce. 
1. Pistacia texana Swingle. AMERICAN PISTACHIO, MEXICAN PISTACmo, LENTisco.Shrub or small tree to about 4 m. high; branches slender, at first puberulent and grayishtan , becoming glabrate and brownish; leaves alternate, imparipinnately compound with as many as 21 leaflets; leaflets thinly subcoriaceous, usually strongly falcate, obovate or rarely broadly lanceolate or ovate, to 2 cm. long and 1 cm. wide, rounded or obtuse and mucronate at apex, broadly cuneate at base, sparsely puberulent to glabrous, somewhat darker above, the margins entire or slightly irregular and subrevolute; rachis subalate; pistillate and staminate flowers on separate plants; flowers small, sessile or subsessile in lateral spikes; bracts deltoid-ovate, subacute, about 1.5 mm. long, sparsely puberulent; sepals and petals none; stamens 5; fruit red, a nutlike drupe, about 3.5 mm. wide and 5 mm. long, covered with a bloom, becoming almost black on drying. P.-mexicana of auth. On limestone cliHs and along ravines, Bexar to Val Verde cos. on the Edwards Plateau, throughout the year; also n. Mex. 

2. SCIIlNUS L. PEPPER-TREE 

Dioecious evergreen or semievergreen trees or large shrubs; branches with resin-ducts in the cortex and pith; leaves alternate, simple or odd-pinnate, resinous; flowers in bracteate panicles, small, whitish; sepals 5; petals 5, imbricated; stamens 10; ovary sessile, producing a globose drupe. About 30 species, mostly in South America. 
1. Inflorescence a pseudoraceme, very short, congested; leaves simple, glabrous atmaturity, thinnish, entire, spatulate, obtuse or rarely subacute at apex, narrowly cuneate at base, 2- 5 cm. long; petioles 2-4 mm. long; stems spinescent ........ . • . . . . . • • • . . ..•••••...••......••.••••.•••...•• 1. S. Jo ngif olius. 1. Inflorescence a panicle, often exceeding the leaves in length; leaves pinnately com-

����: �����l:.���- �:.�r. ��r�.l�������t�.l����s:
0

S��;.s ;���PJ:.escent ........ . 
1. Schinus longifolius (Lindi.) Speg. & Girola. Shrub or small tree; branches few,spinescent, glabrous; branchlets moderately slender; leaves with slender glabrous petioles 2-4 mm. long, at flrst with a few long hairs, soon glabrate, 2- 5 cm. long, 3-12 mm. broad,
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thinnish, narrowly cuneate at base, mostly obtuse at the apex, rarely subacute, essentially 
entire; inflorescence about 1 cm. long, congested, many-flowered, the axis glabrous or 
rarely with a few scattered hairs; bracts deltoid to ovate, subacute, glabrous or rarely 
very sparsely pilose on the dorsal surface, sparsely ciliate, at length deciduous; pedicels 
about 4 mm. long, slender, glabrous or rarely sparsely short-pilose below the abscission 
plate; sepals deltoid-ovate, rounded at apex, glabrous on the outer surface, densely 
ciliate with simple hairs on the margin; petals narrowly ovate, 2 mm. long, 1 mm. 
broad, with a few hairs on the veins on the dorsal surface or glabrous; anthers ovate; 
fruit about 6 mm. in diameter, lavender. lntrod. into s. Tex. as an ornamental, and 
apparently naturalized in several localities; nat. of e.-cen. S.A. 

2. Schinus molle L. PERUVIAN PEPPER-TREE, PmUL. Tree to 15 m. high, with nu
merous slender drooping branches and branchlets to form a spreading crown; leaves with 
petioles 2-3 cm. long, imparipinnately compound, at length thick-membranaceous, to 
3 elm. long, glabrous or very sparsely and minutely puberulent; leaflets 15 to 40, sessile, 
lanceolate to linear-lanceolate, to 6 cm. long, cuneate to obtuse at base, acuminate or 
rarely acute at apex, the tip usually curved, entire or nearly so, slightly darker above; 
inflorescences consisting of a terminal thyrsus and much-branched panicles axillary in 
the uppermost leaves, each 8-15 cm. long and minutely puberulent; bracts deltoid, ciliate, 
very sparsely and minutely puberulent on the dorsal surface, caducous; flowers small, 
yellowish-white; pedicels about 2 mm. long, slender, puberulent below the abscission 
plate, glabrous above; sepals semiorbicular, glabrous on the outer surface, sparsely 
ciliate with simple trichomes; petals narrowly ovate, truncate, glabrous, about 2 mm. 
long; anthers oblong; fruit lavender-pink, 6-8 mm. in diameter,. vernicose. Occasionally 
volunteering in the Brownsville district where it was introd. as an ornamental; nat. of S.A. 

3. COTINUS Mru...

Two or three species in Europe and Asia, 1 in southwest China and 1 in North America. 
1. Cotinus ohovatus Raf. AMERICAN SMOKE-TREE, CHfITAM-woon. Small deciduous

tree to about 10 m. high, with yellow wood, scaly bark and strong-smelling juice; twigs 
at 6.rst glaucous, later becoming brown; leaves alternate, with petioles 1.5-6 cm. long, 
scattered, thin, obovate to elliptic-obovate, to 17 cm. long and 9 cm. broad, rounded 
to obtuse or somewhat acutish at the apex, rarely emarginate, usually cuneate at the 
base, silky-pubescent beneath when young, at maturity dark-green and smooth above, 
paler and sparsely pubescent beneath, turning brilliant orange and scarlet in the autumn; 
staminate and pistillate flowers on separate plants or occasional flowers appearing perfect; 
flowers numerous, yellowish-white, 5-merous, in short lax terminal panicles about 1 dm. 
long, mostly abortive, the fruiting panicles about 3 dm. long; sterile pedicels with rather 
inconspicuous pale-purplish or brownish hairs; bracts of the inflorescence lanceolate, 
more or less persi>tent; sepals lanceolate, acute, 1 mm. long, 0.3 mm. broad, persistent, 
glabrous; petals oblanceolate, rounded, 2 mm. long, 1 mm. broad, glabrous; stamens 
inserted under the annular disk; fruit produced sparingly, 4 mm. long, reniform. C.

cotinoidea (Nutt.) Britt., C. americanus Nutt., Rhus cotinoides Nutt. In rocky woods 
and on hillsides and limestone outcrops, from Kendall and Kerr to Uvalde cos. on the 
Edwards Plateau, Apr.-May; Ala., Tenn. and Mo., s.w. to Okla. and Tex. 

The Old World wig-tree, C. Coggygria Scop., is sometimes cultivated in Texas and 
may eventually become an escapee. It has glabrous leaves 3-8 cm. long, perfect flowers 
and fruits 3-4 mm. long. 

4.RHUS L. SUMAC 

Shrubs or small trees, rarely vines; leaves alternate, simple or compound ( in ours); 
flowers polygamous, in axillary or terminal panicles; calyx lobes 4 to 6, usually 5, per
sistent; petals imbricated in the bud, spreading in anthesis; disk annular; stamens 5; 
ovary I-celled, 1-ovuled; styles 3, terminal; drupe small, subglobose or compressed, 
pubescent or glabrous, the exocarp persistent or deciduous; seed solitary, inverted on a 
stalk that rises from the base of the ovary. 

About 250 species of temperate and tropical regions, most abundant in South Africa. 
The vernacular name is commonly pronounced .. shumac." 
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1. Drupes white or dun-colored, glabrous or sparingly pubescent, the pubescence not

glandular; poisonous small trees, shrubs or vines ( 2)
1. Drupes red, noticeably pubescent; plants innocuous ( 5)
2( 1). Leaflets 5 to 17; large shrubs or trees, in wet habitats .................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l. R. V ernix. 
2. Leaflets typically 3; small shrubs or vines of usually dryish habitats ( 3)
3 ( 2). Terminal leaflet oblong-elliptic, with broad blunt apex; leaflets entire or with

shallow rounded lobes or broad blunt teeth; low creeping shrub ............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. R. Toxicodendron var. 

Toxicodendron. 
3. Terminal leaflet ovate or rhombic, with narrowed apex; usually with some leaBets

deeply lobed or sharply toothed ( 4) 
4(3). �etioles an� lower sur[ace of leaflets pubescent; low or high-climbing vine, some-

tunes creepmg and with erect branches to 18 dm. tall ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. R. Toxicodendron var. 

vulgaris. 
4. Petioles and leaflets glabrous; low shrub usually less than 10 dm. tall, forming beds

from creeping rootstocks ....................... 2. R. Toxicodendron, var. 
eximia. 

5 ( 1). Flowers in dense terminal thyrses, appearing after the leaves; bracts linear
lanceolate, deciduous, one subtending each flower; bracteoles absent; branches 
thick ( 6) 

5. Flowers in terminal and lateral compound spikes, appearing with or before the
leaves; bracts deltoid to ovate, persistent, one bract and two bracteoles subtending 
each Bower ( 8) 

6( 5). Leaf rachis not winged; leaflets mostly sharply toothed .................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. R. glabra. 

6. Leaf rachis winged; leaflets mostly entire ( 7)

7 ( 6). Rachis and its wings on at least some of the leaves over 4 mm. broad; leaflets 7
to 17, ovate-lanceolate, scarcely falcate, 2 to 4 times as long as wide; in eastern 
half of Texas ................................. 4. R. copallina. 

7. Rachis and its wings usually less than 3.5 mm. broad; leaflets 13 to 19, linear
lanceolate, strongly falcate, 4 to 9 times as long as wide; in north-central Texas, 
Edwards Plateau and Trans-Pecos regions ........ 5. R. lanceolata. 

8(5). Flowers usually appearing with the leaves; evergreen shrubs and trees; leaves 
coriaceous, imparipinnately compound; axillary inflorescences surpassed by the 
subtending leaves ( 9) 

8. Flowers usually appearing before the leaves; mostly deciduous shrubs; leaves usually
herbaceous ( 10) 

9( 8 ). Leaflets sparsely pubescent beneath, soft to the touch; inflorescences few, usually 
terminating the branches ....................... 6. R. viren.s. 

9. Leaflets glabrous, not soft to the touch; inflorescences usually numerous, both axillary
and terminal ................................. 7. R. choriophylla. 

10( 8). Spinescent shrubs with very small 3- to 9-foliolate leaves; rachis winged; bracts 
and bracteoles approximately the same size ....... 8. R. microphylla. 

10. Gracefully diffuse or subscandent shrubs; leaves 3-foliolate; rachis not winged;
bracteoles much smaller than the bracts ( 11) 

11 ( 10). Terminal leaflet 25-60 mm. long, more or less narrowed at apex ........... . 
. . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. R. aromatica var. serotina. 

11. Tenninal leaflet 15-33 mm. long, abruptly narrowed to truncate at apex ( 12)

12( 11 ). Mature leaves glabrous ...•............ , ...... 9. R. aromatica var. 
'flabelliformis. 

12. Mature leaves densely pubescent ...........••...•.. 9. R. aromatica var. 
pilomslma. 
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1. Rhus Vernix L. POISON SUMAC, POISON ELDER, POISON nocwoon. Shrub or small
tree to 7 m. high; branchlets glabrous, glaucous at first, gray at maturity; leaves odd
pinnate, with glabrous petioles; leaflets 5 to 13, short-stalked, elliptic to elliptic-oblong, 
4-10 cm. long, acuminate at apex, cuneate at base, entire, slightly pubescent at first,
becoming quite glabrous, with 8 to 12 pairs of veins; flowers greenish, in slender axillary
panicles to 2 dm. long; fruit subglobose, compressed, 5-6 mm. across, whitish or light
yellowish-gray. In swamps, on seepage slopes and in wet thickets in e. Tex., Apr.-June;
from Fla. to Tex., n. to N.E. and s.e. Minn.

The plant, at all seasons, is virulently poisonous to the touch. The leaves turn to orange 
or scarlet in the fall and are most attractive but dangerous! 

2. Rhus Toxicodendron L. POISON IVY, POISON OAK, IDEDRA. Small shrub or vine with
slender glabrate to densely pubescent or puberulent stems and branches, sometimes with 
aerial roots and/or subterranean stolons; leaflets 3, very rarely with some 5, variable, at 
first more or less pubescent, later glabrate ( especially above) or somewhat pubescent 
beneath, ovate to elliptic or rhombic to obovate, entire or irregularly serrate or dentate 
to regularly lobate-dentate with 3 to 7 rounded blunt or rarely subacute lobes, rounded 
to acute or acuminate at apex, rounded to cuneate at the base; terminal leaflet 3-20 cm. 
long, 1.5-13 cm. wide, with a petiolule 1-4.5 cm. long; lateral leaflets somewhat smaller 
than terminal one, inequilateral, often subentire on the upper margin and 3- to 7-lobed 
on the lower margin, with petiolules 1-5 mm. long; inflorescence composed of lateral 
panicles; fruit mostly whitish or cream-colored, subglobose, 5-7 mm. in diameter, glabrous 
or somewhat pubescent; seeds about 4 mm. broad, spring-summer; N.S. to B.C., s. to Fla., 
Ariz. and Oax. 

The plants are commonly showy in autumn with the brilliant scarlet or orange tint of 
their leaves that are very poisonous to the touch. The fumes from burning plants can 
also be very poisonous. The following varieties, whose difference are given in the key, 
are in our region. 

Var. eximia (Greene) McNair [Rhus verrucosa Scheele, R. radicans var. verrucosa 
(Scheele} Fern. and var. Rydbergii (Small) Rehd., Toxicodcndron eximium Greene, T. 
radicans var. eximium (Greene) Barkl. and var. oerrucosum (Scheele) Barkl.]. In up
lands and on limestone outcrops, rather frequent in cen. and w. Tex. 

Var. Toxicodendron [Rhus Toxicodendron var. quercifolia Michx., Toxicodendron 
quercifolium (Michx.) Greene]. In sandy woods and open areas mostly in e. Tex. 

Var. vulgaris Mich.1:. [Rhus Toxicodendron var. microcarpa Michx. and var. radicans 
( L.) Torr., R. radicans L. and var. vulgaris ( Michx.) DC., Toxicodendron radicans ( L.) 
0. Ktze.]. Stream bottoms or hillside woods or thickets, fencerows and disturbed soils,
rather frequent throughout most of Tex.

3. Rhus glnbra L. SMOOTH SUMAC, SCARLET SUMAC. Shrub or small tree to 3 m. high;
branchlets glabrous and somewhat glaucous; leaflets 11 to 31, !anceolate to oblong
lanceolate, to 12 cm. long, acuminate at apex, sharply serrate, glaucous beneath; flowers 
greenish, in a large dense terminal panicle to 25 cm. long, puberulous; fruit scarlet, 
viscid-pubescent, compressed, about 4 mm. in diameter, in dense panicles. On dry sandy 
hillsides and banks, in e. Tex. w. to Brazos, Eastland and Armstrong cos., May-July; 
from N.E. and Que. s. to Fla., Tex., Ariz. and n. Mex. 

This species has bright autumn foliage and scarlet fruiting panicles. The somewhat 
similar staghorn or velvet sumac ( R. typhina L. ), of eastern United States, is occasionally 
cultivated in Texas and may eventually be found as an escapee. It may be distinguished 
from R. glabra by its demely pilose branchlets and inflorescences. 

4. Rhus copnllina L. W1NG-RIB SUMAC, DWARF SUMAC, smNING SUMAC. Large shrub
or small tree to 10 m. high, with rather slender branches; older branches with numerous 
conspicuous lenticels, glabrate, the new branches villous-tomentose; buds tan, lanuginous; 
leaves compound, to 35 cm. long, with petioles 3-6 cm. long; leaflets 7 to 11, sessile or 
with the terminal one petiolulate, elliptic-lanceolate to ovate-Janceolate, thin, subrevolute, 
green, glabrous or sparsely pilose and shining above, somewhat lighter and glandular
hairy on the dull lower surface, entire or serrate-margined, to 85 mm. long and 4 cm. 
wide, obtuse to acute or less often acurninate at the apex, usually somewhat unequally 
cuneate at base; rachis segments 15-25 mm. long, winged, the uppermost broadly so; 
inflorescence a large terminal thyrse about 12 cm. long and 1 dm. broad; flowers greenish-
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white; fruit about 4 mm. in diameter, somewhat flattened, with red glandular hairs; seeds 
2.5 mm. in diameter, smooth or somewhat roughened, usually larger at one end. R.

copallina var. latifolia Engl. On rocky hills and in woods and bottomlands in the e. half 
of Tex.; from N.E. to Ill., s. to Ga., Ala., La. and Tex. 

Occasionally planted for its lustrous leaves that change to reddish-purple in the fall 
and for its crimson fruit clusters. 

5. Rhus lanceolata (Gray) Britt. Small tree or large shrub to 10 m. high, with slender
branches; older branches with numerous lenticels on the brown bark, the younger ones 
villous but soon glabrate; buds whitish, tomentose; leaves compound, with petioles 25-
35 mm. long; leaflets 13 to 19, sessile or the terminal one petiolulate, linear-lanceolate, 
falcate with the abaxial side wider than the adaxial side, thin, subrevolute, entire or 
s_ubserrate-margined, green and shining above, pilose and somewhat glandular-hairy on 
the lighter and dull lower surface, to 55 mm. long and 12 mm. wide near the apex, long
acuminate to acuminate, asymmetric at the cuneate base; rachis segments 13-17 mm. long, 
winged ( the lower ones often obscurely so); inflorescence a large terminal thyrse, about 
1 dm. long and 7 cm. broad; flowers whitish; fruit 3.5 mm. long, 4 mm. broad, somewhat 
flattened, red; seeds 3 mm. long, 2 mm. broad, smooth, slightly larger at one end. R.

copallina var. lanceolata Gray. On limestone and in calcareous soils from n.-cen. Tex. and 
the e. edge of the Edwards Plateau, w. to the Trans-Pecos; also N.M. 

6. Rhus vireos Gray. EVERGREEN sUMAc, TOBACCO SUMAC, LENTISCO. Shrub or small
tree to 3 m. high or more; branches brown, at first puberulent, later glabrate; leaves 
compound, evergreen, with petioles about 15 mm. long; leaflets mostly 5 to 9, petiolulate, 
rhombic-ovate to rarely ovate or ovate-lanceolate, cuneate at the base, coriaceous, sub
revolute and entire-margined, pubescent but shining and dark above, pale and sparsely 
soft-pilose ( with some glandular hairs) beneath, to 4 cm. long and 2 cm. wide; flowers 
creamy-white or white, in terminal panicles about 4 cm. long; fruit about 6 mm. long, 
pubescent with simple and glandular hairs. Schmaltzia virens ( Lindh.) Small. In gullies 
and on rocky bluffs, slopes and banks, on dry hillsides and mt. sides in the Edwards 
Plateau and Trans-Pecos; w. to n. Mex. 

7. Rhus choriophylla Woot. & Standl. EVERGREEN SUMAC, TOUGH-LEAVED SUMAC. Low
shrub or small tree to about 3 m. high, with few branches; branches maroon-brown, with 
a gray puberulence; leaves evergreen; leaflets 3 or 5, petiolulate, ovate, acute to short
acuminate at apex, obtusely rounded to subcuneate at base, coriaceous, glabrate, sub
revolute and entire-margined, pale-green, rather dull above and beneath, to 5 cm. long 
and 25 mm. wide; flowers whitish or creamy-white, in terminal and axillary panicles 
about 5 cm. long; fruit red, about 7 mm. long, pubescent with simple and glandular 
hairs. Schmaltzia choriophylla (Woot. & Standl.) Bark!. On hills and mts. in the extreme 
w. Edwards Plateau and Trans-Pecos; w. to Ariz. and n. Mex.

This plant is very close to R. virens, from which it differs in having usually larger,
glabrate leaflets and more frequently occurring axillary inflorescences. 

8. Rhus microphylla Engehn. DESERT SUMAC, SCRUB SUMAC, SMALL-LEAVED SUMAC,
C0RREOSA. A much-branched shrub or rarely small tree to about 5 m. high, usually much 
smaller; branches tending to be spinescent, brown, at first puberulent; leaves deciduous, 
the rachis winged; leaflets 5 to 9, sessile, not leathery or shiny, pilose, less than 2 cm. 
long and 6 mm. wide, rounded to acutish at apex; flowers appearing before the leaves, 
not very numerous, often in axillary as well as terminal inflorescences about 5 cm. long; 
fruits red when mature, glandular-pubescent, about 5 mm. in diameter. Schmaltzia 
microphylla ( Engelm.) Small. In scrub, dry uplands, thickets and open alkali flats, on 
desert plains, dry rocky river-banks, mesas and foothills in the w. three-fourths of Tex.; 
w. to Ariz. and n. Mex.

9. Rhus aromatica Ait. POLECAT BUSH, FRAGRANT SUMAC, SWEET-SCENTED SUMAC,
LEMON SUMAC. Straggly to upright shrub with ascending branc#hes, to about 2 m. high, 
pungently fragrant when bruised; branches light-brown at first, usually slender, puberu
lent or sometimes glabrate; leaves deciduous, with petioles to about 25 mm. long; leaflets 
3, thin to somewhat thickened, sessile or subsessile, at first puberulent, later glabrate; 
terminal leaflet broadly ovate to rhombic-ovate, 2-9 cm. long, 1.5-8 cm. broad, crenate
dentate to serrate near the apex, entire and abruptly cuneate at the base; lateral leaflets 
oval, 35-45 mm. long, 17-35 mm. wide, crenate-dentate to serrate near the apex, entire 
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and obtuse at the base; inflorescence a terminal compound spike, about 6 cm. long and 
3 cm. broad; flowers pale-yellow; fruit red, subglobose-compressed, 5-6 mm. in diameter, 
pubescent with simple and glandular hairs. Schmaltzia crenata (Mill.) Greene. Apr.
May; from Fla. to Tex., n. to N.E. and Que., w. to Neb., Kan. and Okla. 

A conspicuous plant in early spring with its yellow flowers and in fall with the leaves 
turning orange and scarlet. The following varieties, whose differences are noted in the 
key, occur in our region. 

Var. 8abelli£ormis Shinners ( Rhus trilobata of auth. ). In scrub on limestone outcrops 
and rocky slopes, prairies, mesquite plains and in sandy woodlands in cen. and w. Tex. 

Var. pilosissima (Engl.) Shinners [Rhus trilobata var. pilosissima Engl., Schmaltzia
trilobata var. pilosissima (Engl.) Barkl.]. In loose sands, sandy soil and on hills in the 
Panhandle and Trans-Pecos. 

Var. serotina (Greene) Rehd. [Schmaltzia serotina Greene, S. trilobata var. serotina
(Greene) Barkl.]. In sandy woodlands and in ravines in the e. half of Tex. 

FAM. 105. CYRll..LACEAE ENDL. 0 

CYRILLA FAMILY 

Shrubs or trees; leaves alternate, simple, without stipules, usually home at the ends of 
the branchlets, chartaceous to coriaceous, entire, persistent, petiolate; flowers small, 
regular, perfect, borne in narrow lateral or terminal racemes or panicles; calyx usually 
5- ( rarely 4- to 8-) parted; sepals equal or unequal, imbricate, persistent; petals hypogy
nous, the same number as the sepals, sessile or short-clawed, free ( in ours), slightly
convolute, deciduous; stamens hypogynous, 5 or 10, when 5 alternate with the petals,
when 10 those opposite petals shorter; filaments subulate or flattened, distinct, sometimes
appendaged; anthers basifixed or dorsifixed, 2-celled, longitudinally dehiscent; disk
annular, subcupular or cylindric, confluent with the base of the ovary; ovary superior, 2-
to 5-celled, terete or angled; ovules anatropous, 1 or 2 pendulous from the apex of the
cell or 3 ( rarely 2 or 4) attached to a short placenta pendulous from the apex of the
cell; style elongate or wanting; stigma entire or 2- to 5-lobed; fruit small, crustaceous or
spongy, indehiscent, sometimes winged; seed usually solitary in each cavity, elongated,
with fleshy endosperm; embryo central, elongated; radicle superior.

A small American family of 3 genera and about 13 species. 
1. Flowers in lateral racemes; petals lanceolate, acute; stamens 5; ovary 2-celled; fruit

ovoid, not winged •.. .. ... ..•. . ...•.. . ..•.....• 1. Cyrilla, p. 99 2. 
1. Flowers in terminal racemes; petals obovate, rounded; stamens 10; ovary 3- or

4-celled; fruit usually 3-winged •..•... . ... .•. , .•. 2. Cli�onia, p. 993.

I. CYRILLA L.

A variable but apparently monotypic American genus. 
I. Cyrilla racemifiora L. LEATHERWOOD, BLACK TITI, Usually small trees, to 10 m. tall,

with a trunk to 3 dm. in diameter; leaves alternate, petiolate, oblanceolate, chartaceous 
to coriaceous, usually widest above the middle, entire, usually turning a rusty-red or 
-yellow in the fall; racemes slender, laforal, clustered, arising at the base of twi� of
current year, 6-18 cm. long, spreading; flowers numerous, fragrant; pedicels 1.5-3 mm.
long, basally jointed, with 1 conspicuous persistent bract at base and 2 persistent bractlets
below the calyx; calyx small; sepals 5, equal, acute, coriaceous; petals 5, white, lanceolate
to oblong-lanceolate, 2.5-3.2 mm. long; stamens 5, equal, inserted at the base of the
corolla; filaments subulate; disk cylindric; ovary oblong, 2-celled; style short, stigma 2-
lobed; ovules 3 ( rarely 2 or 4) attached to a short placenta pendulous from the apex
of the cell; fruit small, indehiscent, ovoid, subterete, 2-3 mm. long, 2-celled, pericarp
spongy, cells I-seeded. In bottomlands, swamps and along streams in s.e. Tex., n. to
Trinity Co., May-July; from s. Va., s. to Fla., w. along the coast to Tex.

We have two noticeably distinct flowering forms; plants with racemes mostly less than 
10 cm. long and suborbicular-ovoid apically blunted fruits and plants with racemes 
more than 10 cm. long and narrowly ovoid pointed fruits. 

• Cf. C. L. Lundell, Flora of Texas III: 109-111. 1943 for a more detailed treatment.
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2. CLIFTONIA GAERTN. F.

A monotypic genus of southern United States. 
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1. Cliftonia monophylla (Lam.) Sarg. BucKWHEAT-TREE. Usually small trees to 15 m.
tall, with a trunk to 5 elm. in diameter; leaves alternate, subsessile, coriaceous, elliptic
oblanceolate, obtuse, to about 4 cm. long and 2 cm. wide, usually widest above the 
middle, entire; flowers very fragrant, in terminal stoutish racemes 2-6 cm. long; pedicels 
basally jointed, with I deciduous bract at base and 2 deciduous bractlets below the 
middle, 1.5-2.5 mm. long ( to 6 mm. in fruit); calyx small; sepals 5 to 8, united at base, 
equal or unequal; petals 5 to 8, oblong-obovate, narrowed into a short claw, hooded at 
apex, obtuse or rounded, 3.5-4.3 mm. long; stamens 10, inserted at the base of the 
corolla, unequal, the 5 opposite the petals shorter; filaments flattened below the middle, 
subulate above; disk subcupular; ovary 3- to rarely 4-angled, 3- to rarely 4-celled; stigma 
subsessile, 3- to rarely 4-lobed; ovules solitary in each cell, pendulous from the apex; 
fruit small, indehiscent, 3- to rarely 4-winged, 3- to rarely 4-celled, 6-7 mm. long, cells 
I-seeded; seeds with a soft testa. In pineland swamps on the Coastal Plain from Ga. to
n. Fla., w. to La., Apr.-May.

Although at present unknown from Texas it is included here on the basis of its probable
occurrence in low savannah-pinelands of the southeastern part of the state. 

FAM. 106. AQUIFOLIACEAE BARTL.121 HOLLY FAMILY 

Shrubs or trees, usually evergreen, mostly polygamo-dioecious; leaves alternate, simple, 
usually �tipulate, petiolate, margin entire to toothed or sometimes spiny; inflorescence 
normally cymose, pedunculate or sessile, axillary, solitary or fasciculate, 1- to many
flowered; flowers regular, small, usually 4- to 6-parted, sometimes more; calyx small, free 
from the ovary and drupe, persistent, the lobes imbricate; corolla white or greenish, 
deciduous; petals imbricate, rarely valvate, alternate with the sepals, free or united at 
the base; stamens usually 4 to 6, inserted at the base of the corolla, alternate with the 
p::tal�, all fertile; filaments subulate, erect, shorter than the petals; anthers introrse, 2-
celled, longitudinally dehiscent; staminodia in pistillate flowers similar to stamens, smaller 
in size, sterile; ovary free, superior, angled or lobed, sessile, usually 2- to 6- ( rarely 
many-) celled; stigma capitate or discoid, usually sessile, with as many lobes as cells in 
the ovary; ovules I ( rarely 2) in each cell, suspended, anatropous; ovary in staminate 
flowers abortive; fruit drupaceous, globose to ellipsoid or rarely lobed, usually containing 
4 to 8 ( rarely to 18) horny or crustaceous stones; stones smooth, ribbed or striate, usually 
1-seeded; seed suspended, the testa membranaceous, the fleshy endosperm copious.

A family of three genera containing about 500 species.

1. aEX L. HOLLY 

Shrubs or trees; leaves alternate, petiolate, persistent or deciduous, entire to dentate 
or spinescent; stipules minute, deciduous; staminate and pistillate flowers on separate 
plants or occasional flowers appearing perfect, small, axillary, cymose, fasciculate or 
solitary, usually pedicellate; calyx minute, 4- to 9-parted, persistent; corolla rotate; petals 
4 to 9, hypogynous, elliptic or oblong, obtuse, free or united at the base, white or 
greenish, deciduous; stamens inserted on the base of the corolla, as ma,ny as and alternate 
with the petals; filaments subulate; anthers attached on the back, oblong, usually rudi
mentary in the fertile flower; ovary free, sessile, subcylindrical, usually 2- to 8-celled, 
rudimentary in the sterile flower; style usually wanting; stigmas as many as the cells 
of the ovary, distinct or confluent; ovules I or 2 in each cell, suspended from near the 
apex, collateral, anatropous; fruit drupaceous, subglobose, crowned by the persistent 
stigma, usually containing 4 to 8 bony or crustaceous stones; stones I-seeded, smooth, 
ribbed or striate. 

01 Adapted partly from C. L. Lundell, Flora of Texas Ill: 112-122. 1943. 
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A genus of about 400 species, widely distributed over the temperate and tropical 
regions of the world, most abundant in China. Many SJ?ecies are grown as ornamentals. 

1. Fruit red or black, sometimes yellow, with smooth stones; pistillate flowers with
usually 6 to 9 petals and calyx lobes ( 2) 

1. Fruit red or purple, sometimes yellow, with ribbed or striate stones; pistillate and
polygamous flowers with usually 4 or 5 ( rarely 6) petals and calyx lobes ( 4) 

2 (1). Sepals ciliate; leaves thin, deciduous . . . . . . . . . . . . 1. I. verticillata. 
2. Sepals not ciliate but sometimes obscurely ciliolate or erose-denticulate; leaves cori

aceous, persistent ( 3 ) 
3(2). Young twigs velutinous-puberulent; leaves crenate or crenate-serrate above the 

middle, the 1 to 3 marginal teeth closely appressed to sinus, the apex not notice
ably spine-tipped . . . . . . . . . . . . . . . . . . . . . • . • • • • • • 2. I. glabra. 

3. Young twigs glabrous or viscid-puberulent; leaves mostly spinescent-serrate above
the middle, the several teeth erect or spreading, the apex spine-tipped ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • 3, I. coriacea. 

4(1 ). Leaves relatively thin, deciduous; inflorescence sessile, all the flowers solitary or 
fasciculate; pedicels without bractlets at base ( 5) 

4. Leaves coriaceous, persistent; inflorescence peduncled, the flowers in cymes or
solitary; pedicels with bractlets at base ( 9) 

5( 4). Sepals and petals ciliate . . . . . . . . . . . . . . . . . . . • • • • 4. I. montana. 
5. Sepals entire, not ciliate ( 6)
6 ( 5). Pedicels of fertile flowers mostly less than 4 mm. long; leaf blades broadest at

the middle or below it, glabrous beneath ...•••••• 5. I. ambigua. 
6. Pedicels of fertile flowers 4 mm. or more long; leaf blades broadest above the middle,

more or less pubescent beneath ( 7) 
7 ( 6). Pedicels 4-6 mm. long; leaf blades mostly spatulate to obovate, attenuate at base, 

commonly emarginate at apex . . . . • • • • • • . . . • • • • • 6. I. decidua. 
1. Pedicels 6-30 mm. long; leaf blades typically obovate-elliptic, cuneate at base, acute

to acuminate at apex ( 8) 
8(7). Leaf blades short-hirtellous or puberulent along midvein beneath ............ . 

. . . . . • • • . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. I. longipes var. longipes. 
8. Leaf blades hirsute along midvein beneath .......... 7. I. longipes var. hirsuta. 

9(4). Leaf blades coarsely toothed (rarely with some entire in I. opaca) ( 10) 
9. Leaf blades essentially entire or rarely with several obsolescent teeth above middle

(11) 
10(9). Leaf blades only occasionally with some more than 4 cm. long .............. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. I. vomitorla. 
10. Leaf blades usually much more than 4 cm. long . . . . . . 9. I. opaca. 

11(9). Leaf blades typically linear, to 10 mm. wide ...... 10. I. my,tifolia. 
11. Leaf blades typically oblong-obovate, more than 15 mm. wide ................. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • 11. I. Cassine. 

1. llex verticillata ( L.) Gray. BLACK ALDER, WINTER-DERRY. Shrub or small slender
tree to 5 m. high; leaves with a petiole 1-1.5 cm. long, round-obovate to elliptic or 
elliptic-lanceolate, cuneate at base, more or less abruptly acuminate at apex, serrate, 
appressed-pilose or downy to glabrous beneath, dull above, thin-textured, deciduous, to 
8 cm. long and 35 mm. wide; staminate -flowers clustered, 2 to 10, all short-stalked, 4- to 
6-merous; pistillate -flowers short-stalked, 5- to 8-merous; calyx segments obtuse, ciliate;
drupes bright-red varying to yellow, 5-7 mm. in diameter; stones smooth on the back.
In or about swamps, pond-margins, river banks and damp thickets in s.e. Tex., Apr.-June;
from Nfld. to Minn., s. to Ga. and e. Tex.

2. llex glabra ( L.) Gray. INK-BERRY, GALLBEBRY. Shrub to 4 m. high, usually much
smaller; twigs slender, angled, finely puberulent; leaves persistent, rather crowded on 
the short twigs, with finely puberulent petioles usually 2-5 mm. long, coriaceous, lustrous 
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above, paler on undersurface, oblanceolate to obovate or elliptic, to 5 cm. long and 3 
cm. wide, obtuse and mucronulate at apex, acute to subcuneate at base, the margin
distantly serrate above the middle with 1 to 3 teeth on each side or rarely entire, punctate,
puberulent above along the elevated midvein; inflorescence axillary, peduncled, the
staminate with 3 or more flowers, the pistillate 1- to 3-Jlowered; peduncles slender,
puberulent, to 1 cm. long in staminate inflorescence, shorter in pistillate; pedicels puberu
lent, tho�e of staminate flowers 1-5 mm. long; flowers 5- to 8-parted; calyx glabrous,
subcupuli.form, 2-3 mm. in diameter, the ovate-triangular lobes often obscurely ciliolate;
corolla in staminate flowers to 7 mm. wide; petals united at base, broadly elliptic to
suborbicular, to 3 mm. long, the margin subentire; stamens and staminodia shorter than
the petals; ovary in pistillate flowers suburceolate, about 2 mm. long, 5- to 8-celled, the
stigma discoid; drupe globose, black, 5-8 mm. in diameter, 5- to 8-sulcate, crowned by
the persistent stigma; stones up to 8 in number, not ribbed, about 4 mm. long. In low
sandy soil, usually in pine lands, pine barrens and swamps in n.e. Tex., rare, Feb.-July;
from N.S. and e. Mass., s. to Fla. and Tex.

3. Dex coriacea (Pursh) Chapm. BAY-GALL BUSH. Shrub, usually arborescent, ever•
green, to 5 m. high and a trunk 5 cm. in diameter; twigs rather slender, subterete or 
inconspicuously angled, minutely puberulent; leaves with rather stout puberulent petioles 
3-10 mm. long, coriaceous, often rigid, dark-green and lustrous above, paler beneath,
elliptic to oblong-elliptic or obovate-elliptic to oblanceolate, to 9 cm. long and 35 mm.
wide, the margin entire or with several small spinescent teeth above the middle, not
crenulate, the spinescent apex acute to obtuse or rarely subacuminate, acute or sometimes
rounded at base, the midvein puberulent above at first and beneath at base, punctate and
sometimes glaucous on the undersurface, the costa conspicuous on both surfaces; flowers
solitary or fasciculate, usuaUy in the leaf axils, sometimes appearing racemose on short
leafy twigs; pedicels without bractlets at base, those of staminate flowers glabrous and
3-6 ( rarely 10) mm. long, those of pistillate flowers puberulent and 5-9 ( rarely 15) mm.
long; flowers 5- to 9-parted; calyx g1abrous, the triangular lobes acute and erose-denticu
late, equaling or surpassing the tube; corolla white; petals united at base, elliptic to
oblong-elliptic, erose, in staminate flowers to 3.5 mm. long, in pistillate flowers smaller;
stamens fully three fourths as long as the petals; staminodia about one half as long as the
petals; ovary in pistillate flowers depressed-globose, about 2 mm. long including the
short thick style, 4- to 9-celled, the stigma discoid; drupe globose, black, to 8 mm. in
diameter, crowned by the persistent stigma; stones as many as 9, laterally compressed,
smooth, to 4 mm. long. In swamps, low hammocks and along streams in s.e. Tex., Mar.
Apr.; from Va., s. to Fla. and Tex.

This species is commonly confused with the usually smaller I. glabra. 
4. Ilex montana T.&G. MoUNTAIN-WINTERBERRY. Tall shrub or small tree with

slender pubescent to glabrous branchlets, to about 10 m. high; leaves with a petiole 
about 5 mm. long, elliptic-lanceolate to ovate, membranaceous, broadly cuneate at base, 
acute to acuminate at apex, sharply serrate, to 1 elm. long and 3 cm. wide, glabrous to 
velvety-pubescent beneath, often clustered at tips of fruiting spurs; pedicels of pistillate 
flowers and fruits very short; flowers 4- to 6-merous; calyx ciliate and villous; drupes 
about 1 cm. in diameter, red or scarlet; stones striately many-ribbed on back. I. Beadlei
Ashe. On rich wooded slopes in s.e. Tex., Apr.-May; from N.Y., s. to Ala. and e. Tex. 

Plants characteristic of our area have been segregated as var. mollis (Gray) Britt. 
because of their pubescence. 

5. Ilex ambigua ( Michx.) Torr. CAROLINA HOLLY, SAND HOLLY. Shrub or small tree,
rarely to 6 m. high; twigs slender, glabrous, sulcate at first, subterete with age; leaves 
deciduous; petioles slender, canaliculate, sparsely hirtellous above, 2.5-7 mm. long; blades 
membranaceous, sometimes chartaceous with age, slightly paler beneath, elliptic to 
ovate-elliptic or obovate-elliptic to lanceolate, to  65 mm. long and 33 mm. wide, acute 
to short-acuminate or sometimes obtuse at apex, cuneate at base, the margin serrulate or 
crenate-serrulate, the lower third usually entire, sparsely hirtellous above along the 
midvein, sometimes ciliate; inflorescence axillary, not peduncled, the staminate flowers 
fasciculate, the pistillate usually solitary; pedicels slender, 1-4 mm. long, glabrous; 
flowers usually 4- or 5-parted, rarely 3-parted; calyx glabrous, subcupuliform, 1.5-2 mm. 
in diameter, the broadly ovate lobes apiculate and ciliolate; corolla rotate or subrotate; 
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petals united at base, broadly elliptic, to 2.8 mm. long, ciliolate; stamens and staminodia 
shorter than the petals; ovary in pistillate flowers ovoid, to 2.5 mm. long, 4- or 5-celled, 
the stigma capitate; fruiting pedicels very short, usually less than 3 mm. long; drupe 
subglobose, 5-7 mm. in diameter; stones 4 or 5, striate-sulcate, to 5 mm. long. I. caroliniana 
(Walt.) Trel. In sandy woods, along streams and in hammocks in e. Tex., spring; from 
N.C., s. to Fla., Ark. and Tex.

6. Ilex decidua Walt. PossUM-HAW, DECmuous HOLLY, WINTER-BERRY. Shrub or small
tree to 10 m. high, the trunk to 25 cm. in diameter; twigs terete, pale silvery-gray, 
glabrous or rarely puberulent, the lateral ones usually spurlike and short, the vigorous 
shoots slender and elongate; leaves deciduous, usually fascicled on the ends of the short 
spurlike lateral branches; petioles canaliculate, densely puberulent above with incurved 
hairs, glabrous beneath, slender, 2-11 mm. long; blades at first membranaceous, firmer 
with age, pale on undersurface, oblanceolate to oblong-spatulate or obovate to broadly 
obovate-elliptic, to 8 cm. long and 45 mm. wide, obtuse to rounded or obtusely sub
acuminate at apex, usually emarginate, cuneate or narrowed and acute at base, the 
margin remotely crenulate-serrulate, the small incurved teeth tipped with glands; flowers 
solitary or fasciculate, usually aggregated at the ends of the lateral spurlike branches of 
the previous season, rarely solitary on the shoots of the year, appearing with the leaves; 
pedicels without bractlets at base, glabrous, those of staminate flowers slender and to 
12 mm. long, those of pistillate Bowers to 6 mm. long; flowers 4- or 5-parted; calyx lobes 
triangular, acute, entire or denticulate in staminate Bowers, sometimes obscurely ciliolate 
in pistillate flowers, equaling or surpassing the tube; corolla white; petals united at base, 
elliptic to oblong-elliptic, 3-3.8 mm. long; stamens in staminate flowers slightly shorter 
than the petals; staminodia in pistillate Bowers about three fourths as long as the petals; 
ovary in pistillate Bowers ovoid, about 1.5 mm. long, usually 4-celled; stigma large, sessile, 
capitate; drupe globose or depressed-globose, bright-red or orange, to 7.5 mm. in diameter, 
crowned by the persistent stigma, often persisting on the branches until the leaves appear 
the following spring; stones usually 4, strongly ribbed, to 5 mm. long. In woods, often 
bordering streams, swamps or ravines in e. and cen. Tex., Mar.-May; from Va., w. to Ill., 
s. to Fla., Tex. and Kan.

7. Ilex longipes Chapm. GEORGIA HOLLY, CHAPMAN'S HOLLY. Shrub or small tree,
rarely to 7 m. high; twigs slender, subterete, glabrous; leaves deciduous; petioles slender, 
canaliculate, puberulent above with minute incurved hairs, 3-10 mm. long; leaf blades 
membranaceous or chartaceous with age, dark-green above, paler beneath, elliptic to 
obovate or oblanceo1ate-elliptic, to 6 cm. long and 3 cm. wide, short-acuminate to acute 
or obtusish at apex, minutely mucronulate, subcuncate and acute at base, the margin 
subcrenulate-serrulate or serrulate, the teeth subappressed-mucronulate, sparsely short
hirtellous above along the midvein, irregularly ciliolate, short-hirtellous or puberulent 
beneath along the midvein and primary veins; inflorescence axillary, not peduncled, the 
staminate flowers fasciculate, the pistillate Bowers usually solitary; pedicels slender, 
glabrous, usually 1-2 cm. long, sometimes to 3 cm. long; flowers 4-parted, small; calyx 
glabrous; staminate calyx subcupuliform, about 2 mm. in diameter, the triangular lobes 
acute and denticulate; calyx of pistillate flowers slightly larger; corolla rotate; petals 
united at base, elliptic, to 3.3 mm. long, not ciliolate; stamens subequaling petals, the 
staminodia a third shorter than petals; ovary in pistillate Bowers ovoid, to 2.5 mm. long, 
4-celled, the stigma capitate; drupe globose, 5.5-8 mm. in diameter; stones 4, incon
spicuously striate-sulcate, to 5.5 mm. long. In woods, often on sandy banks of streams in
s.e. Tex., Mar.-May; from N.C. and Tenn., s. to Fla. and Tex.

The var. longipes is usually a larger plant than var. hirsuta Lundell. Characters used
in the key are the main ones for separating these two entities. 

8. Ilex vomitoria Ait. YAUPON. Shrub or tree, evergreen, to 8 m. high; twigs usually
short, rather stout, rigid, obtusely angled, densely puberulent; petioles puberulent, usually 
1-3 mm. long, sometimes to 6 mm. long; leaf blades coriaceous, dark-green and lustrous
above, paler beneath, elliptic to oblong or oblong-elliptic to ovate-elliptic, sometimes
obovate-elliptic, to 55 mm. long and 28 mm. wide, usually much smaller, crenulate to
crenate or crenulate-serrulate, the teeth mucronulate, obtuse and usually minutely
emarginate and mucronulate at apex, obtuse to rounded or rarely acutish at base, at first
puberulent above along the midvein and at base, glabrous otherwise; inflorescences
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fasciculate in the leaf axils, the staminate usually 3-flowered, the pistillate I-flowered; 
peduncle of staminate inflorescence short, usually puberulent; pedicels 1.3-3.8 mm. long, 
those of staminate flowers glabrous, those of pistillate flowers puberulent; flowers 4-parted; 
calyx glabrous, the broadly ovate or rounded lobes about 0.5 mm. long; corolla white; 
petals united at base, elliptic to oblong-elliptic, 2-3 mm. long, to 2 mm. wide; stamens 
subequaling the petals; staminodia shorter than the petals; ovary in pistillate flowers 
conic-ovoid, 1.5-2 mm. long, 4-celled, the stigma capitate; drupe globose, lucid, bright
red, to 6.5 mm. in diameter, crowned by the persistent stigma; stones 4, striate, to 4 mm. 
long. In low woods, hammocks and sandy pine lands in s.e. and s.-cen. Tex., Apr.-May; 
from Va., s. to Fla., Ark. and Tex. 

This is the most abundant of our hollies. The leaves, which contain a caffeine, were 
used by the aborigines to decoct a ceremonial drink. 

9. llex opaca Ait. AMEmcAN HOLLY. Tree, evergreen, usually small, sometimes to 18 
m. high; twigs rather stout, densely puberulent, subterete or striate-sulcate; petioles
puberulent, usually 5-12 mm. long, sometimes to 18 mm. long, canaliculate; leaf blades
variable, coriaceous, sometimes rigid, dark-green above, paler beneath, elliptic to obovate,
to 12 cm. long and 6 cm. wide, acute to subacuminate and spine-tipped at apex, obtuse
to rounded or sometimes acutish or subcuneate at base, spino5e-dentate or sometimes
nearly or quite entire, puberulent above at first along the midvein and at base, often
sparsely short-hirtellous beneath along the midvein; inflorescences scattered or fasciculate
in the leaf axils, the puberulent staminate cymes 3- to IO-flowered and to 25 mm. long,
the pistillate usually I-flowered; peduncle of staminate inflorescence to 1 cm. long;
pedicels pub�rulent, those of staminate flowers to 7 mm. long and without bractlets,
those of pistillate flowers 2-10 mm. long and bearing 2 bractlets near middle; flowers
4-parted; calyx sparsely puberulent or glabrous, ciliate, the ovate-triangular lobes 1-1.5
mm. long and acute or acuminate; corolla white or yenowish; petals united at base,
usually eniptic, to 4 mm. long and 3 mm. wide, sometimes sparsely ciliolate; stamens
equaling or exceeding the petals; staminodia shorter than the petals; ovary in pistillate
flowers conic-ovoid, about 2.5 mm. long, 4-celled, the stigma capitate; drupe globose or
e]]ipsoid, red, rarely yellow, to 12 mm. in diameter; stones 4, ribbed, to 8 mm. long. In
moist woods, hammocks, along banks of streams and in swamps in e. and s.-cen. Tex.,
most abundant near the coast, Apr.-June; from Mass., w. to Wisc., s. to Fla. and Tex.

The small branches of this species, loaded with red "berries," are everywhere gathered 
for decorative use at Christmas time. 

10. Ilex myrtifolia Walt. MYRTLE HOLLY. Shrub or small tree, evergreen, rarely more
than 5 m. high; twigs rigid, usually slender, finely puberulent; leaves crowded; petioles 
puberulent above, usua]]y less than 3 mm. long; leaf blades rigidly coriaceous, dark-green 
above, paler beneath, revolute, linear to narrowly oblong-elliptic or linear-lanceolate, 
usually 1-2.5 cm. long, sometimes to 4 cm. long, 1 cm. wide, entire or serrate above with 
a few subappressed spinescent teeth, obtuse or acute and mucronate at apex, obtuse to 
acutish at base, at first finely puberulent above along the midrib, usually glabrous other
wise, the midrib wide and conspicuous on underside, primary veins often scarcely evident; 
inflorescence short-peduncled, the staminate 3- to 9-flowered, the pistillate I-flowered; 
Bowers usually 4-parted; calyx glabrous, 1-1.5 mm. wide, the acute lobes ovate-triangular; 
corolla in staminate flowers to 5 mm. wide; petals united at base, oblong-elliptic; stamens 
shorter than corolla lobes; ovary about 2 mm. long, 4-celled, the stigma capitate; drupe 
red, globo,e, about 6 mm. in diameter, borne on pedicels about 5 mm. long; stones 4, 
ribbed. Exh·emely rare, if still extant, near mouth of Brazos River; to be looked for in 
and around cypress and pineland swamps near the coast, usually flowering in May; from 
N.C., s. to Fla. and Tex.

11. llex Cassine L. DAHOON, DAHOON HOLLY. Small tree, evergreen, to 10 m. high;
twigs rather slender, glabrous or pubescent; petioles glabrous or pubescent, canaliculate, 
stout, to 12 mm. long; leaf blades coriaceous, dark-green and lustrous above, paler be
neath, obovate-oblong to ob1anceolate or oblong, to 14 cm. long and 45 mm. wide, acute 
to mucronate or rarely rounded at apex, acute at base, the margin revolute, entire or 
sometimes serrate above the middle with sharp mucronate teeth, puberulent above, at 
first densely pubescent beneath but glabrous at maturity except for occasional hairs on 
the lower surface of the broad midrib; inflorescence peduncled, to 25 mm. long, produced 
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from the young shoots or occasionally from branches of the previous year, the staminate 
3- to 9-flowered, the pistillate usually 3-flowered; peduncles and pedicels pubescent, the
peduncles to 1 5  mm. long but usually much shorter, the pedicels to 6 mm. long; flowers
usually 4-parted; calyx glabrous, 1.5-2 mm. in diameter, the ovate-triangular lobes acute 
to acuminate and ciliate; coroJla in staminate flowers to 5 mm. wide; petals united at 
base, oblong-elliptic, to 2.5 mm. long; stamens subequaling petals; staminodia in pistil
late flowers shorter than petals, the small anthers abortive; ovary in pistillate flowers 
conical, about 2 mm. long, 4-celled, the stigma capitate; drupe globose, red, 5-6 mm. in 
diameter; stones 4, ribbed, about 4 mm. long. In swamps, hammocks and along streams 
in s.e. Tex., May-June; from Va., s. to Fla. and Tex. 

Texas material is commonly referred to var. latifolia Ait. 

FAM. 107. CELASTRACEAE R. Bn.
0 

STAFF-TREE FAMn,Y 

Shrubs, woody vines or small trees; leaves simple, opposite or alternate; stipules lacking 
or minute, fugacious; flowers with jointed pedicels, regular, perfect or unisexual, 4- or 
5-merous, the perianth parts imbricated in the bud; stamens 4 to 10, commonly as many
as the petals and alternate with them, inserted on a broad flat usually lobed disk that fills
the bottom of the calyx and sometimes covers the ovary; ovules anatropous; styles com
pletely united; fruit 1- to 5-celled, free from the calyx; seeds mostly arillate.

About 8 50 species in more than 50 genera, world-wide in distribution. 
1. Leaves opposite ................................. 1. Euonymus, p. 998. 
I. Leaves alternate ( 2)
2 ( I ) . Fruit a dehiscent capsule; branches flexible, often vinelike ( 3)
2. Fruit a follicle or indehiscent capsule; branches typically rigid, commonly stiffiy erect

or spreading ( 4)

3 ( 2). Ovary free from the disk; ovules 2 in each cell; leaves herbaceous; plant 
scandent; in Trans-Pecos Texas •......•..•.••••• 2. Celastn,s, p. 999. 

3. Ovary confluent with the disk; ovule I in each ce1l; leaves fleshy-coriaceous; plant
shrubby; in Rio Grande Valley .................. 3. Maytenus, p. 999. 

4( 2). Stamens 10; petals ligulate or oblanceolate; leaves narrowly obtuse to acute 
at apex ........................•...••••..•••• 4. Forsellesia, p. 1000. 

4. Stamens 4 or 5; petals broad; leaves broadly acute to rounded or notched at apex
occasionally mucronate ( 5) 

5 ( 4). Leaves cuneate-obovate to broadly oblanceolate, rounded-cuneate and most!)' 
notched at apex; flowers 4-merous; calyx not tubular; fruit somewhat fleshy, 
2-seeded .................................•••• 5. Schaefferia, p. 1000. 

5. Leaves oval to oblanceolate or suborbicular, acutish to obtuse at apex; flowers
5-merous; calyx tubular-obconic; fruit dry, I-seeded ..................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. Mortonia, p. 1001. 

I. EUONYMUS L. SPINDLE-TREE 

Shrubs or small trees with 4-sided green-barked brancblets; leaves opposite, serrulate; 
Bowers small, perfect, 4- or 5-merous, solitary or in loose pedunculate cymes in the 
leaf axils; sepals united at the base to form a short Hat calyx; petals rounded, spreading; 
stamens short, inserted on the margin of a broad and fl.at 4- or 5-angled disk that coheres 
with the calyx to conceal the ovary and more or less adhere to it; style short or none; 
capsule 3- to 5-lobed and -valved, loculicidal; seeds I to 4 in each cell, !'mclosed in a 
red aril. 

About 175·species, primarily in North America, Eurasia and Australia. 

0 See Appendix. Cf. C. L. Lundell, Flora of Texas II: 339-3 5 5. 1969 for a more de
tailed treahnent 
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1. Leaves often essentially sessile, with petioles less than 5 mm. long; Bowers 5-merous;
fruits tuberculate .... . .. ............•......... 1. E. americanus. 

I. Leaves with prominent petiole more than 5 mm. long; flowers 4-merous; fruit
smooth (2) 

2 (1). Leaves ovate-elliptic to elliptic, acute or abruptly short-acuminate, persistently 
pubescent beneath ... .... .. .. .. . ... .... .. .. . . .  2. E. atropurpureus var. 

atropurpureus. 
2. Leaves lanceolate, attenuate at apex into a long acumen, entirely glabrous ...•.... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. E. atropurpureus var. 
Cheatumii. 

I. Euonymus americanus L. STRAWBERRY-DUSH, BURSTING-HEART. Low erect or strag
g1ing shrub to about 2 m. high; leaves sessile or essentially so, firm, bright-green above, 
pale beneath, ovate to elliptic or oblong-lanceolate, acute to acuminate, crenulate-serru
late, essentially glabrous, to about 1 dm. long and 35 mm. wide; flowers solitary or in 
few-flowered cymes, 5-merous, 1-1.2 cm. wide, greenish-purple; petals distinctly clawed; 
capsules rough-warty, 3- to 5-lobed, depressed, about 15 mm. thick, crimson when ripe, 
the aril and dissepiments scarlet. In mud along streams, river bottomlands and on forested 
stream banks in e. Tex., May-June; from Fla. to Tex., n. to N.Y., Pa., W.Va., Ind., Ill., 
Mo. and Okla. 

2. Euonymus atropurpureus Jacq. BURNING-BUSH, WAHOO. Erect shrub or small tree
to 8 m. high; leaves with petioles 1-2 cm. long, oblong-oval to lanceolate, acute to 
acuminate or long-attenuate, pubescent beneath or entirely glabrous, 7-13 cm. long, ser
rulate; peduncles 7- to 15-fiowered; flowers dark-red or purple, 4-merous, mostly 6-8 mm. 
wide; ovules ascending, 2 in each cell; fruits red or purple, depressed-obovoid, about 
15 mm. broad, deeply 4-lobed, smooth; seeds brown, with a scarlet aril. Rich moist woods, 
thickets and ravines, mainly in n.-cen. Tex., Apr.-July; from Ont. to Mont., s. to N.C., 
Tenn., Ala., Ark., Okla. and Tex. 

We have two variants as noted in the key-var. ntropurpureus and var. Cheatumii 
Lundell. 

2. CELASTRUS L.

About 30 species, mostly in eastern Asia. 
I. Celastrus scandens L. CLIMBING DITTERSWEET, AMERICAN DrITERSWEET. Twining

high•climbing shrub to about 15 m. high, the primary stem to 25 mm. thick; leaves 
alternate, ovate-oblong to elliptic, acuminate, serrulate, 5-10 cm. long; flowers small, 
greenish, in panicles 3-8 cm. long; capsule globose, 3-valved, loculicidal, orange or 
orange-yellow, several together, about 1 cm. long, upon splitting exposing the fleshy 
scarlet to crimson aril-covered seeds; seeds 1 or 2 in each cell, ellipsoid, erect, about 
6 mm. long. In woods and in and along streams in canyons of mts. in the Trans-Pecos, 
Apr.-June; from Que. to Man., s. to N.E., Ga., Ala., La. and Tex. 

3. MAYTENUS MoL.

About 225 species in tropical and warm temperate regions. 
1. Mnytenus texana Lundell. GUTTA-PERCHA, LEATHERLEAF, MANGLE DULCE. A much

branched spreading or prostrate shrub with short thickish minutely puberulent branchlets; 
leaves alternate, thick, with petioles 1-3 mm. long, pale ashy-gray when dry, oblong
elliptic to elliptic-obovate, broadly obtuse to rounded and usually minutely apiculate at 
apex, rounded at base, 1.5-3 cm. long, 1-2 cm. wide, entire to often remotely several
toothed, sparsely puberulent, persistent; stipules minute, deciduous; flowers unisexual, 
yellowish-green, fasciculate in leaf axils; pedicels less than 2 mm. long; calyx lobes 
rounded, 5-parted, minutely erose-ciliolate, punctate, about 0.65 mm. long; petals 5, 
spreading, ovate, 1.2-1.5 mm. long, punctate, erose at apex; stamens 5, inserted below 
annular disk; capsules obovoid, coriaceous, about 12 mm. long; seeds lineate, oblong
obovoid, about 5 mm. long, covered with a red fleshy aril. M. phyllanthoides Benth. var. 
ovalifolia Loes. In thickets on clay and sandy-clay mounds and rises in the Brownsville 
area, also Kleberg and Nueces cos., Jan.-July; also adj. Mex. 
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4. FORSELLESIA GREENE122

Celastraceae (Staff-tree Family) 

GREASE-BUSH 

Small deciduous intricately branched shrubs with slender greenish angled mostly 
spinescent branches with decurrent lines from the nodes; leaves small, simple, entire, 
alternate, lanceolate to obovate, pubescent or glabrous, commonly with minute stipules, 
with 2 to 4 lateral veins parallel to the margin; flowers perfect, regular or nearly so, 
usually axillary, borne on slender pedicels with reduced scarious bracts at the base; 
sepals 5 or rarely 4 or 6, ovate, hyaline-margined; petals 5 or rarely 4 or 6, white, nar
rowly oblanceolate, distinct, deciduous, much longer than the sepals, inserted by a narrow 
base under the edge of a fleshy crenately 6- to 10-lobed disk; stamens equal or unequal, 
the longer ones inserted opposite the sepals; carpels 1 to 3, ovate, distinct, attenuate to 
the stigma, sessile upon the disk; ovary superior, I-celled with 1 or 2 ovules; fruit an 
asymmetrical ovoid coriaceous striated follicle that opens along the ventral suture. 

A small genus of 8 species in western United States. 
1. Petiole with a swollen reddish base tl1at usually produces obvious stipules; leafy

branchlets typically erect, straight and elongated ... 1. F. planitierum. 
1. Petiole not as above, at most somewhat narrowly keeled, without obvious stipules;

branchlets sparsely leafy, typically spreading or recurved-arcuate ( 2} 
2( 1). Plant with numerous short branchlet� that are spinescent at tips; leaves lanceolate 

to narrowly oblanceolate; petals very narrowly oblanceolate, less than 1 mm. wide; 
in west and northwest Texas ................•... 2. F. spinescens. 

2. Plant without spinescent branchlets; leaves very broadly oblanceolate; petals
lanceolate, about 1.5 mm. wide; endemic in Uvalde and Val Verde cos . ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. F. texensis. 

I. Forsellesia planitierum Ensign. Much-branched spinescent shrubs with numerous
straight erect branchlets, 5-12 dm. high; leaves with petioles less than 2 mm. long, 
narrowly elliptic to oblanceolate, acute, pubescent, prominently venose beneath, 6-12 mm. 
long, 2.5-4 mm. wide; stipules subulate, to 1 mm. long; pedicels 1-3 mm. long; sepals 
5, ovate, 1.5-2 mm. long, 1 mm. wide; petals 5, oblanceolate, 4-6 mm. long, 1.5-2 mm. 
wide; stamens 8, unequal in length; mature follicles ovoid, 4- 5 mm. long. On bluffs, 
breaks and eroded slopes in the Plains Country, spring; also Okla. 

2. Forsellesia spinescens (Gray} Greene. Densely and intricately branched shrub to
1 5  dm. high, the branches angulate, usually glabrous; leaves short-petiolate, oblanceolate, 
acute, 5-11 mm. long, 1-2.5 mm. wide, glaucous, soon deciduous; flowers subsolitary, 
axillary, short-pedicellate; sepals usually 5, ovate, 1.5-2 mm. long, hyaline-margined; 
petals 5, white, oblanceolate to ligulate, 3-7 mm. long, less than 1 mm. wide; stamens 
6 to 10; follicles ovoid, coriaceous, asymmetric, acute, about 5 mm. long. Glossopetalon 
spinescens Gray. On rocky hills, ledges, rimrock and in dry washes in the Trans-Pecos, 
Mar.-July; from Okla. and Tex. to s. Calif. and n. Chih. 

3. Forsellesia texensis Ensign. Tall closely branched nonspinescent shrub with young
flexible branches about 1 mm. in diameter, glabrous, the older branches dark-gray; leaves 
with petioles about 1 mm. long, very broadly oblanceolate, acute to mucronate, frequently 
with margins and veins thickened, generally glabrous or with occasional pubescence, 
1-2 cm. long, 3- 5 mm. wide; pedicels about 5 mm. long, with 4 or 5 scarious bracts at
base; sepals 5, entire, ovate, hyaline-margined, about 2 mm. wide; petals lanceolate, 5-7
mm. long, 1.5 mm. wide; stamens 7 to 9, equal; follicles very broadly ovoid, 4- 5 mm.
long. On chalk bluffs along the Nueces River near Montell, Uvalde Co. and on bluffs of
Devils River in Val Verde Co., fall; endemic.

5. SCHAEFFERIA JACQ.

About 16 species from soutliem United States to the West Indies and South America. 
I. Schaefferia cuncifolin Gray. DESERT YAUPON, CAPUL, PANALERO. Shrub mostly 1-2

m. high, glabrous, witli rigidly and intricately branched somewhat spinescent twigs; bark
light-gray; spur branches mere knobs to 2 mm. high; leaves sessile, alternate or fasciculate,

m Based on the treatment by Margaret Ensign in Am. Midi. Nat. 27:501- 511. 1942. 
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exstipulate, cuneate-obovate to oblanceolate, broadly obtuse to shallowly emarginate at 
apex, 5-23 mm. long. 2-15 mm. wide, glabrous, coriaceous, pale-green to somewhat glau
cous; staminate and pistillate flowers on separate plants; flowers solitary or several clus
tered, unisexual, 4-merous, sessile or with pedicels to 2 mm. long; sepals about 0.5 mm. 
long; petals greenish, oblong, about 3 mm. long; fruit subglobose, 2-celled, slightly 
obcompressed, shallowly bisulcate longitudinally between 2 seeds, 3-5 mm. long and 
wide, 2.5-4 mm. thick, with scanty flesh, orange to bright-red, translucent, shining. On 
rocky hillsides and breaks and in canyons in the Rio Grande Plains and Valley, and s. 
Trans-Pecos, Feb.-July; also n. Mex. 

6. MORTONIA GRAY

Erect small shrubs; leaves alternate, numerous, persistent, entire, !-nerved, usually 
coriaceous with the margins thickened or often revolute; stipules glandlike, caducous; 
flowers small, white, racemose or cymose with the cymes borne in the upper axils to form 
a terminal panicle; calyx tube 5-lobed, IO-angled; petals 5, erose-dentate to glandular
ciliolate; stamens 5; ovary imperfectly 5-celled; fruit an achene; seeds oblong, without 
an aril. 

About 8 species in southern United States and Mexico. 
1. Leaves oblanceolate, glabrous, leathery, the margins often thickened but not revolute,

more than 1 cm. long; in Rio Grande Plains .•...•. 1. M. Greggii.
1. Leaves ovate to oval or suborbicular, scaberulous-hispid to subglabrate, thick-cori

aceous, the margins revolute, less than 1 cm. long ( 2) 
2(1). Leaves 5-10 mm. long, 2.5-6 mm. wide; flowers many, usually in cymose panicles; 

widespread in mountains of the Trans-Pecos ...•.. 2. M. scabrella.

2. Leaves 3-5 mm. long, 1.5-2 mm. wide; flowers few, in narrow racemes; rare near and
along the Rio Grande in Val Verde Co . ... .....•.. 3. M. sempervirens. 

1. Mortonia Greggii Gray. AFINADOR. Erect slender shrub to 2 m. high, the branches
puberulent; leaves oblanceolate, tapering at base to short petioles, obtuse-mucronate at 
apex, 15-25 mm. long, to 5 mm. wide, bright-green, glabrous; flowers about 5 mm. broad, 
numerous in cymose panicles to 7 cm. long and 5 cm. wide; calyx glabrous, about 3 mm. 
Jong, the lobes usually conspicuously scarious-margined; petals white, about 2 mm. 
long; fruit 4-5 mm. long. In thickets on gravelly hills in Rio Grande Plains, Dec.-May; 
also n.e. Mex. 

2. Mortonia scabrella Gray. Yellowish-green shrub to 25 dm. high, usually much
lower, densely branched with often elongate brittle rigidly erect branches; leaves short
petiolate, spreading or ascending, ovate to mostly oval or broadly elliptic, sometimes 
suborbicular, 5-10 mm. long, 2.5-6 mm. wide, rounded to bluntly acute at apex, scaberu
lous-hispidulous, very thick with the margins revolute; 8owers about 5 mm. broad, mostly 
in terminal cymes 2-4 cm. long; calyx hirtellous, about 2 mm. long, the lobes rounded
deltoid; petals creamy-white, obovate-oblong, about 2 mm. long; fruit short-cylindroid, 
4-5 mm. long, about 2 mm. thick. On rocky slopes, ridges, ledges and about rimrock in
the Trans-Pecos, Feb.-Sept.; from Tex. to Ariz. and n. Mex.

3. Mortonia sempervirens Gray. Stiff intricately branched shrub about 6 elm. high;
leaves bright grass-green, oblong-elliptic, usually recurved-ascending, shortly petiolate 
and mucronate at the subobtuse to acute apex, 3-5 mm. long, 1.5-2 mm. wide, glabrous 
( fide Gray) to more commonly minutely and sparsely hispidulous; flowers in narrow 
racemes about 1 cm. long, otherwise similar to those of M. scabrella but slightly smaller. 
On rocky hills and ledges near and along the Rio Grande in Val Verde Co., Apr.-May; 
undoubtedly also in adj. Mex. 

FAM. 108. ACERACEAE Juss. MAPLE F AMIT... y 

Trees and shrubs with watery saccharine sap, polygamo-dioecious; leaves opposite, 
simple and palmately lobed or pinnately divided; flowers small, regular, with or without 
petals; ovary 2-celled, 2-lobed; ovules 2 in each cell. 
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Three genera comprising about 200 species in the North Temperate Zone and tropical 
mountains. 

I. ACER L. MAPLE 

Deciduous trees or rarely shrubs; flowers mostly 5-merous, in racemes, panicles or 
corymbs; calyx colored, 5 (rarely 4 to 12)-lobed or -parted; petals either none or as 
many as the lobes of the calyx, equal, usually with short claws, inserted on the margin 
of a perigynous or hypogynous disk; stamens 3 to 12; ovary 2-celled, with a pair of 
ovules in each cell; styles 2, long and slender, united only below, stigmatic down the 
inner side; back of each carpel bearing a wing, converting the fruit into two !-seeded 
eventually separable samaras or "keys." 

Nearly 200 species in the Northern Hemisphere. 

1. Leaves compound, with 3 to 9 pinnately veined leaflets ...................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. A. Negundo. 

l. Leaves simple, palmately veined and mostly palmately lobed ( 2)

2( 1 ). Distribution in canyons of the Edwards Plateau and of Trans-Pecos Texas
.....................................•....... 2. A. grandidentatum. 

2. Distribution in the forests of ea�t Texas (3)

3 ( 2). Uncommon on forested hills and ravines of northeast Texas; leaf margins smooth;
samaras 25-40 mm. long ..................•.... 3. A. saccliarum. 

3. Widespread in swamps and along streams in alluvial or flat woods in southeast Texas,
rarely extending into northeast Texas; samaras very rarely more than 25 mm. 
long ( 4) 

4( 3 ). Leaf margins smooth, not closely serrate; terminal and upper lateral lobes of leaf 
with straight or concave sides, the lobes somewhat quadrate or squarish; base of 
sinus between lobes forming a rounded or obtuse an�le; the yellowish flowers and 
fruits produced along with the leaves or after they develop; calyx bearded; fruit 
more or less pubescent ............•...••..•..• 4. A. barbatum. 

4. Leaf margins more or less closely serrate; terminal and/or at least the upper lateral
lobes of the leaf with gradually rounded or tapering sides, the lobes triangular; 
base of sinus between lobes forming an acute angle; the reddish flowers and fruits 
produced before leaves develop; calyx and fruit glabrous .................. . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. A. rubrum. 

I. Acer Negundo L. BoXELDER, ASH-LEAVED MAPLE, ARCE, FRESNO DE GuAJUCO. Small
tree with green pubescent to glabrous twigs and branchlets; leaves pinnate, with 3 to 9 
petiolulate very veiny and more or less pubescent leaflets, when mature pubescent to 
glabrate beneath; leaflets 5-10 cm. long and 5-7.5 cm. wide; terminal leaflet elliptic to 
obovate; lateral leaflets narrower and coarsely few-toothed or entire; leaves of vigorous 
tips and sprouts with more numerous often lobed leaflets; flowers greenish, unisexual, 
produced just before the leaves, the staminate flowers fascicled and pendulous on flliform 
pedicels, the pistillate flowers racemose; petals and disk absent; samaras 25-35 mm. Jong, 
yellowish, strongly ascending, the seed prolonged. Rulac Negundo (L.) Hitchc. River 
banks, floodplain woods, waste places, fencerows mainly in the e. half of Tex., Feb.-Apr.; 
from Fla. to Tex., n. to w. N.E., N.Y., s. Ont. and s.e. Minn.; much cult. and naturalized 
e. to Maritime Provinces and e. Que.

Those trees with the branchlets more or less permanently puberulent are usually
segregated as var. texanum Pax. 

2. Acer grnndidentatum Nutt. SUGAR MAPLE, BIGTOOTII MAPLE, PALO DE AZUCAR. Tree
to 15 m. high, with dark-brown scaly bark; branchlets glabrous; thickish leaves with 
stout petioles 3-5 cm. long, 3- to 5-lobed, with broad sinuses, 5-9 cm. wide, cordate to 
truncate at base, the lobes obtuse to acute and somewhat lobulate or very rarely entire, 
glaucescent and pubescent beneath mainly along the veini.; flowers on slender drooping 
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villous pedicels in several-flowered short-stalked or nearly sessile corymbs; calyx often 
persistent under the fruit; corolla absent; wings spreading, often rose-colored in mid
summer, the wings to 25 mm. long, with the nutlets about 8 mm. long. A. saccharum 
var. grandidentatum (Nutt.) Sarg. In canyons of the Edwards Plateau and of the mts. 
in the Trans-Pecos, Mar.-Apr.; from Tex. to Wyo., Ut., N.M. and n. Mex. 

Those plants with wings of the Samara 15 mm. long or less and with smaller, less 
toothed leaves are usually referred to var. brachypterum (Woot. & Standl.) E. J. Palm.

Altl1ough typical A. grandidentatum is found in the Sabinal Canyon, most of the material 
found in the canyons of the Edwards Plateau falls into var. sinuosum ( Rehd.) Little, 
characterized by having the leaf divided into 3 large usually entire lobes. 

Acer nigrum Michx. has been reported as occurring in west Texas but no specimens of 
this species have been seen from the state. This report might have been based on a 
misdetem1ination of A. grandidentatum which it superficially resembles. 

3. Acer saccharum Marsh. SUGAR MAPLE, ROCK MAPLE. Large tree to 40 m. high, with
spreading branches to form a conical crown and new brown branchlets, the older gray bark 
becoming deeply furrowed; leaves 3- to 5-lobed, to 15 cm. across, more or less cordate 
at base, the lobes acuminate, sparingly coarsely toothed with narrow and deep sinuses, 
dark-green above, glabrous and pale or somewhat glaucous beneath; flowers in subsessile 
corymbs, expanding with the leaves, campanulate, about 5 mm. long, greenish-yellow, 
on slender hairy pedicels 3-7 cm. long; corolla absent; stamens exserted in staminate 
flowers; style branches 5-6 mm. long; samaras 2.5-4 cm. long, the seeds 8-12 mm. long, 
the ascending wings 6-10 mm. broad. On forested hills and in ravines in n.e. Tex., Mar.
May; from e. Can. to e. Man., s. to Ga., Ala., Miss., Ark. and Tex. 

The leaves turn yellow to scarlet in autumn. Its wood is highly valued and, in Canada 
and northeastern United States, it is one of the chief sources of maple syrup and sugar. 

4. Acer barbatum Michx. FLORIDA MAPLE, soUTIIERN SUGAR MAPLE. Tree to 20 m.
high, with thin whitish-gray smooth bark that becomes furrowed in age, the trunk to 7 
elm. in diameter; branchlets grayish and pwple-tinged, glabrous to short-pilose; leaves 
with glabrous to pilose petioles to 75 mm. long, 3- to 5-lobed, minutely pilose to glabres
cent and somewhat glaucescent beneath, to 9 cm. long and 11 · cm. broad, truncate to 
subcordate at base, with entire or slightly lobulate obtuse to acute lobes; flowers yel
lowish-green, with pedicels elongating to 5 cm., in many-flowered nearly sessile corymbs; 
calyx to 2.5 mm. long, with a conspicuous long white beard projecting from throat; 
corolla absent; ovary long-setose; samaras 1.5-3 cm. long, fruit body to 1 cm. long, spar
ingly villous while young, the wings to 9 mm. wide. A. -floridanum ( Chapm.) Pax, A. 
saccharum · var. floridanum ( Chapm.) Small & Heller. Along streams and in Hat wood
lands in s.e. Tex., Mar.-Apr.; from Fla. to s.e. Tex., n. to e. Va. and s.e. Mo. 

This species might be considered as a small edition of A. sacc11arum since the two are 
undoubtedly closely related. 

5. Acer ruhrum L. RED MAPLE, SCARLET MAPLE. Tree to about 35 m. high, with spread
ing to ascending smoothish branches to form a globular crown, the trunk to about 1 m. 
in diameter; branchlets red; leaves with mostly reddish petioles to 1 dm. long, 3- to 5-
lobed, to 1 dm. long and wide, the margins coarsely serrate, broadly cuneate to rounded 
or subcordate at base, the lobes triangular-ovate and short-acuminate, herbaceous to 
somewhat coriaceous, dark-green and lustrous above, glaucous and subglabrous to 
densely whitish- or tawny-pubescent beneath, mostly always pubescent on veins beneath; 
flowers appearing before the leaves, usually reddish, on slender stalks; petals linear
oblong, about 2 mm. long; samaras 15-25 mm. long, on pendulous stalks to 1 dm. long, 
glabrous, the fruit body about 8 mm. long, the wings to about 12 mm. wide. Usually in 
swamps, along streams or in alluvial woods in e.  Tex., Feb.-Apr.; from Fla. to Tex., n. 
to Man. and e. Can. 

The var. rubrum has, at most, hairs along the nerves on the lower surface of the 
leaves, whereas the var. Drummondii ( H.&A.) Sarg. and var. trilobum K.Koch have 
the lower surface of their leaves densely and usually permanently hairy. In addition, 
the leaves of var. trilobum have only three well-developed lobes, with the smaller lateral 
basal lobes being suppressed. 
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FAM. 109. IDPPOCASTANACEAE DC. 

BUCKEYE FAMILY 

Trees or shrubs with exstipulate opposite palmately divided leaves, the leaflets pin
nately straight-veined; perfect and unisexual flowers on same plant, in a large terminal 
panicle, irregular, showy; petals 5 or sometimes 4, brightly colored or whitish, unguicu
late; fruit a leathery capsule, 3-celled and 2- or 3-seeded or (by abortion) I-seeded, 
smooth or warty to spiny. 

A family of two genera, Billia of Latin America, and the present Temperate Zone genus. 

I. AESCULUS L.123 BUCKEYE. HORSE-CHESTNUT 

Shrubs to large trees; leaves deciduous, with 5 to 11 leaflets; flowers mostly with im
perfect pistils and sterile; pedicels jointed; calyx campanulate to tubular, somewhat 
irregularly 5-lobed, often oblique or gibbous at base; petals more or less unequal, with 
claws, nearly hypogynous; stamens usually 7 or rarely 5, 6 or 8; filaments long, slender, 
often unequal in length; anthers elliptical, glandular-apiculate, 2-celled, opening longi
tudinally; style one; ovary 3-celled; seeds large, with a dull or shining thick coat and a 
large round pale scar. 

About a dozen species in Eurasia and North America. 
1. Calyx about 6 mm. long; petals subequal, villous-ciliate or dorsally glandular but not

on margins; stamens exserted to almost twice the corolla length; flowers pale
yellow to greenish-yellow; fruit spiny or rarely smooth ( 2) 

1. Calyx rarely less than 8 mm. long; petals unequal, the upper pair longer and nar
rower with minute spatulate blade and the claw often equaling the lateral petals; 
lateral petals with a wide and nearly rounded blade, with stipitate glands on 
margins; stamens included or only slightly exserted beyond the uppermost petals; 
flowers red or yellow, sometimes with these colors mixed; fruit smooth; leaflets 
5 or rarely 7 (3) 

2( 1). Leaflets 7 to 11 .............................. 1. A. arguta.
2. Leaflets 5 or very rarely some leaves with 6 or 7 ...... 2. A. glabra.

3( 1 ). Flowers scarlet or yellow-red; primarily in the eastern half of Texas .. ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. A. Pavia var. Pavia. 

3. Flowers yellow throughout; confined to the Edwards Plateau .........•. .•..•.. 
• • . . . . . • . . . . . . • • . . . . . • • . . . . . • • . . . . . . . . . • . . . . . 3. A. Pavia var. -flavescens.

1. Aesculus arguta Buckl. WHITE BUCK.EYE. Large shrub or small tree to 7 m. tall, with
a trunk to 15 cm. in diameter; bark smooth, gray, somewhat scaly with thin plates; leaves 
with a petiole to I dm. long; leaflets 7 to 11, sessile or shortly petiolulate, lanceolate to 
elliptic-Ianceolate, tapering at base, acute to long-acuminate at apex, glabrous on upper 
surface, subglabrous to tomentose on lower surface, the margins sharply and unequally 
serrate, to 12 cm. long and 4 cm. wide; calyx campanulate, rarely more than 6 mm. 
long, the short lobes rounded to acute; corolla to 15 mm. long. A. glabra Willd. var. 
arguta (Buck!.) Robins., A. glabra var. Buckleyi Sarg., A. Buckleyi ( Sarg.) Bush. Com
monly in sandy soils in woods, thickets, along streams and in fencerows in n.e. and cen. 
Tex., Mar.-Apr.; from n.e. Kan., s. to cen. Tex. 

Plants are occasionally found that are apparently hybrids of this species and A. pavia. 
This is evidenced by their intermediate leaflet size and floral coloration. 

2. Aesculus glabra Willd. Omo BUCKEYE. Tree to 10 m. tall; bark gray, much-fur
rowed and broken into scaly plates; leaves compound, with petioles 10-15 cm. long; 
leafl"ts usually 5, elliptic to obovate, more or less abruptly acuminate, narrowed at base, 
7.5-13 cm. long, finely toothed; flowers in branched clusters 10-15 cm. long, showy, to 
about 3 cm. long, pale greenish-yellow, with villous-ciliolate petals nearly equal in 
length; capsule to 5 cm. in diameter, prickly, with 1 or 2 poisonous seeds that are to 

m Ref.: J. W. Hardin in Brittonia 9:173-195. 1957. 
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35 mm. wide. In woodlands and bottomlands in n.e. Tex. (fide Small), Mar.-May; 
primarily in the Ohio and Miss. Valley. . 3. Aesculus Pavia L. Large shrub or tree to 10 m. tall, with a bunk to 5 dm. in
diameter; bark smooth, gray or brownish; leaves with a petiole to 15 cm. long; leaflets 
essentially sessile or with a petiolule to 1 cm. long, lanceolate to elliptic or oblanceolate, 
tapering at base, more or less abruptly acuminate at apex, glabrous or sometimes tomen
tose on lower surface, the margins irregularly serrate or crenate-serrate, to 17 cm. long 
and 7 cm. wide; calyx 8-16 mm. long, very rarely shorter tubular or sometimes tubuiar
campanulate, with a gibbous base, the short lobes rounded; corolla to 3 cm. long. Incl. 
var. discolor (Pursh) T.&G., A. discolor Pursh, A. austrina Small, A. discolor var. mollis
(Raf.) Sarg. Commonly in forests, along streams, in thickets and on rocky hills in the 
e. half of Tex., Mar.-May; from e. N.C., s. to n. Fla., w. to s. Ill., s.e. :Mo., Ark. and Tex.
We have two varieties.

The red-Bowered var. Pavia (RED BUCKEYE) occurs frequently in east Texas but is rare 
south to Victoria County and on the eastern edge of the Edwards Plateau. The calyx is 
typically elongated and narrowly tubular but rarely it is rather short and somewhat 
companulate. The margin of the orifice is glandular-ciliate but these adornments are 
sometimes obscured by long silky hairs. 

Var. Havescens ( Sarg.) Correll. This yellow-Bowered plant is the representative of this 
species throughout most of the Edwards Plateau. It has been found as far west as 
Edwards and Kinney counties. Although Bower color, in itself, is not sufficient reason for 
segregating a plant, the apparent geographic separation of the yellow-flowered plant 
from the red-Bowered var. Pavia would seem to justify this distinction: We have not seen 
the yellow-Bowered plant in Texas other than on the Edwards Plateau. On the eastern 
edge of the Edwards Plateau, especially in Hays, Kendall, Comal and Bexar counties, 
where var. Pavia and var. -/lavescens come together, plants are frequently found that 
have yellow Bowers that are deeply tinged or marked with red. 

FAM. 110. SAPINDACEAE Juss. SOAP-BERRY F AMIL y 

Trees, shrubs or vines; leaves always alternate ( in ours), with or without stipules, 
simple or pahnate to pinnate or odd-pinnate; staminate and pistillate Bowers on separate 
plants or often some flowers appearing perfect; flowers regular or irregular, usually borne 
in racemes, panicles or cymes; sepals 4 or 5; petals commonly 4 or 5, often with scaly 
or hair-tufted nectaries on lower inner side; stamens usually more numerous than petals, 
typically 8 or 10 in 2 whorls; anthers 2-celled; fruit a berry or capsule, sometimes a 
schizocarp of samaralike mericarps. 

About 150 genera and about 2,000 species, mostly in tropical Asia and America. Species 
of Koelreuteria, or China Tree, are cultivated in south Texas but they apparently do not 
escape from cultivation. 

1. Flowers regular; leaves pinnate, the tenninal leaflet absent ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. Sapindus, p. 1006. 

1. Flowers irregular; leaves odd-pinnate with a terminal leaflet ( 2}
2( 1 ). Erect shrubs or small trees; Bowers with 4 or 5 petals and 2 ovules in each cell

............................................. 2. Ungnadia, p. 1006. 
2. Shrubby or herbaceous climbers; flowers with 4 petals and solitary ovules in each

cell (3) 
3(2). Inflorescence umbelliform, with branches mostly about 1 cm. long; fruits 3-lobed 

and inflated, membranaceous, dehiscent, more or less acute at apex .......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. Cardiospermum, p. 1006. 

3. Inflorescence racemose or paniculate, the branches longer than above; fruit consist
ing of 3 indehiscent samaras or 3-winged capsules, often notched at apex ( 4) 

4( 3). Samaras seed-bearing in the middle; leaves minutely stipulate, trifoliolate ..... . 
. . . • . . . . • . . . • . • . . . . . . . . . • . . . . . . . . • . . . . . . . . . . . 4. Uroillea, p. 1007. 

4. Samaras seed-bearing at apex; stipules obsolescent; leaves more dissected than above
....•.............•.......................... 5. Serfanfa, p. 1007. 
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1. SAPINDUS L.

Sap£ndaceae (Soap-berry Family) 

SOAP-BERRY 

About 13 species in America and Asia. 
1. Sapindus Saponaria L. var. Drummondii (H. & A.) L. Benson. JABONCILLO. Trees to

about 1 5  m. high under optimum conditions, usually less than 10 m. high, with rough 
grayish or tan bark and yellow wood; leaves alternate, exstipulate, pinnate; leaflets as many 
as 18, elliptic-lanceolate to narrowly lanceolate-attenuate, acuminate, falcate, strongly 
veined on upper surface, to 1 dm. long and 4 cm. wide, entire; flowers 4-5 mm. broad, 
regular, white, in large dense terminal panicles; sepals and petals 4 or 5, with ciliate 
margins; petals usually 5, appendaged; stamens 8 or 10, with long hairs on the filaments; 
fruits globose, about 13 mm. in diameter, consisting of amber or yellowish translucent 
flesh surrounding the seed. S. Drummondii H. & A., S. marginatus of Coult. Commonly 
forming groves in fields and on the edge of woods, along streams and fencerows, scattered 
throughout Tex., Mar.-July; from La., n. to Kan., w. to N.M. and Mex. 

2. UNGNADIA ENDL, TEXAS BUCKEYE. MEXICAN BUCKEYE 

A monotypic genus. 
1. Ungnadia speciosa Endl. MoNILLA. Shrub or small tree, rarely to 10 m. high, with

a trunk to 2 dm. in diameter, the thin bark light-gray; leaves alternate, odd-pinnate, 
exstipulate; leaflets 3 to 7, ovate to ovate-lanceolate, acuminate, serrate, to 12 cm. long 
and 4 cm. wide, pubescent beneath when young but soon glabrate; flowers in lateral 
fascicles, appearing before or with the leaves from the axils of the preceding season, pink 
to purplish-pink, fragrant; calyx deeply 5-lobed; petals 4 or 5, obovate, with a pilose 
claw, fimbriate-crested at apex of claw on inner side, to 1 cm. long; stamens 7 to 10; 
anthers cherry-red in color; fruit a large somewhat woody stipitate 3-lobed smoothish 
pod, pale-green, often suffused with red, 3.5- 5 cm. thick; seeds spherical, 1-1.5 cm. in 
diameter, dark-brown to blackbh, poisonous. Commonly in rocky areas in canyons and 
on slopes and ridges in s., cen. and w. Tex., e. to Dallas Co., Mar-June; also N.M. 
and adj. Mex. 

3. CARDIOSPERMUM L. !iEARTSEED. BALLOON-VINE 

Mostly herbaceous climbers, with alternate twice-temate to variously decompound 
leaves; leaflets entire to toothed or incised; flowers small, yellowish or whitish, in axillary 
racemme-paniculate or corymbose clusters on a slender peduncle and with 2 tendrils at 
the apex of the rachis; sepals 4 or 5, the 2 outer ones smaller than the inner ones; petals 
4, stamens 8; fruit a membranaceous 3-lobed 3-celled inflated pod. 

About 14 species, mostly in tropical America. 
1. Leaflets dissected into linear-oblong segments that are to 1 cm. long and 4 mm.

wide; sepals 5 ................................ 1. C. dissectum. 
1. Leaflets ovate-lanceolate to narrowly lanceolate, coarsely dentate and incised, the

complete blade much more than 1 cm. long and 4 mm. wide; sepals 4 ( 2 )
2( l ). Vegetative parts sparsely pilose to subglabrous; peduncle, tendrils and the 3 

verticillate floral branchlets all filiform; seed scar lunate, about 5 mm. long or 
the diameter of the seed ....................... 2. C. Halicacabum. 

2. Vegetative parts ( especially lower surface of leaflets ) densely villose; peduncle,
tendrils and the several floral branchlets all stout; seed scar suborbicular, at 
most notched, 2-3 mm. in diameter ............... 3. C. corindum f. villosum. 

1. Cardiospermum dissectum ( Wats.) Radlk. Stems wiry, herbaceous, several-ribbed,
sparsely hirsute to essentially glabrous; leaves to 1 dm. long, decompound and much
dissected, thinly hispidulous and ciliate, the rachis and petiolules winged or margined 
throughout; flowers several in a short contracted panicle; calyx puberulent, the elliptic
obovate inner sepals about 6.5 mm. long and conspicuously long-ciliate on the lower 
half; petals elliptic, about 5 mm. long; fruit somewhat quadrangular-obovate in outline, 
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glabrous, lustrous, about 1 5  mm. long and twice as wide. In gravelly soil on open-brushy 
hills in extreme s. Tex., July-Sept.; also Chih. 

2. Cardiospermum Halicacabum L. Co:MMON BALLOON-VINE, FAROLITOS. Vine, sparsely
pilose to subglabrous throughout; stem wiry, several-ribbed; leaves usually biternate; 
leaflets ovate-lanceolate to rhombic-lanceolate or narrowly lanceolate, acuminate at apex, 
decurrent on petiolules, incisely lobed and toothed, to about 8 cm. long and 3 cm. wide; 
flowers about 4 mm. long; petals obovate; fruit 3-4.5 cm. in diameter; seeds black, 5 mm. 
in diameter. Sprawling on ground and trailing over weeds and bushes in open waste 
ground or brushy areas in n.e., cen. and s. Tex., June-Nov.; widespread in warmer 
regions of the W. Hemis. 

3. Cardiospermum corindum L. f. villosum (Mill.) Radlk. TROPICAL BEARTSEED. Vine,
very similar to C. Halicacabum except for its typically smaller leaf segments, villous 
vestiture, difference in the inflorescence, somewhat larger ( 4-6 mm. long) flowers and 
different seed scar. C. molle of Coult. Uncommon in waste lands, brushlands and open 
woods in w. and s. Tex., Apr.-Aug.; throughout warmer regions in the W. Hemis. 

4. URVILLEA H.B.K.

About 13 species primarily in tropical America. 
1. Urvillea ulmacea H.B.K. APAAc. Shrubby climber, with alternate stipulate 3-foliolate

leaves; stems wiry, hirsute with white incurved hairs; leaflets petiolulate, ovate to ovate
lanceolate, acuminate at apex, at base slightly decurrent on the petiolule and rounded 
to broadly cuneate or subcordate, to 1 dm. long and 5 cm. wide, coarsely dentate and 
somewhat incised, softly pubescent beneath; flowers whitish or yellowish-green, in axillary 
racemose panicles on a more or less elongated peduncle and with 2 coiled tendrils at the 
apex of the rachis; sepals 5, the 2 outer rounded ones smaller than the inner elliptic 
ones; petals 4, obovate, about 1.5 mm. long, twice as long as the hair-tufted clublike 
nectary at the base of each petal; stamens 8; fruit composed of 3 broadly winged mem
branaceous samaras that are seed-bearing in the middle, elliptic-oval in outline, 2-3 cm. 
long at maturity, narrowed at base, pubescent to glabrate; seed one in each cell. U,

mexicana Gray. In woodlands and waste places in extreme s. Tex., May-Oct.; also adj. 
Mex., s. to Peru and Arg. 

5. SERJANIA Mn.L.

Woody vines with alternate exstipulate ternate or odd-pinnate leaves and axillary 
racemes or panicles of small yellowish or whitish flowers, commonly witp 2 tendrils at 
the apex of tl1e fl.oral rachis; sepals 5, imbricated, concave, the outer 2 smaller than the 
inner ones; petals 5; stamens 8; fruit composed of 3 broadly winged dorsally attached 
membranaceous samaralike mericarps that are seed-bearing at their apex, the wings 
usually produced beyond the axis to make the fruit notched at the apex. 

About 21 5 species mainly in tropical America. 
1. Fruits broadest below middle, about IO mm. long, the wings lenticular; petals

oblanceolate to spatulate, 2-2.5 mm. long, scarcely exceeding tl1e nectary; sepals 
white-pubescent ...... .................. .... , .1. S. brachycarpa. 

1. Fruits broadest above middle, to about 3 5  mm. long, the wings inflated; petals
obovate, about 4 mm. long, twice as long as the nectary; sepals glabrate or 
puberulent ....... ..... .................. ..... 2. S. incisa. 

1. Serjania brachycarpa Gray. Stems wiry, several-ribbed, hirsute, often high-climbing;
leaflets ovate to ovate-lanceolate, mucronulate, remotely and coarsely serrate, more or 
less shortly hirsute above and softly pubescent beneath, 1.5-5 cm. long, to 2 5  mm. wide, 
the terminal leaflet cuneate-tapering into a petiolule, the lateral leaflets essentially sessile; 
flowers greenish-yellow, in a thyrse; petals oblanceolate to spatulate, 2-2.5 mm. long, only 
slightly longer than the conspicuous platelike hairy nectary at the base of each petal; 
fruit 1-1.3 cm. long, puberulent to glabrate, cordate-ovate on outline, the wings 3.5 
mm. wide. In thickets and scrub forests along and near the coast in s. and s.w. Tex.

winter and spring; also adj. Mex.
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2. Serjania incisa Torr. Stem hirtellous or glabrate; leaflets ovate-rhombic, incised-serrate
or coarsely dentate, noticeably darker green on upper surface, pubescent or puberulent 
on both surf aces, acute at each end, 25-35 mm. long; flowers in racemiform panicles; 
outer sepals glabrate, the inner ones puberulent; petals obovate, 4 mm. long, about twice 
as long as the basally attached nectary; fruit to 35 mm. long and 2 cm. wide, at first 
pubescent, at length nearly smooth, from obovate-oblong to cuneate in outline, the seed
bearing portion reticulately veined, the wings 6-10 mm. wide. In the Rio Grande Plains 
and w. Edwards Plateau; also Coah. 

FAM. 111. BALSAMINACEAE A. RICH. 
TOUCH-ME-NOT FAMILY 

Herbs or undershrubs with bland watery juice; leaves alternate, opposite or rarely 
whorled, simple, exstipulate; flowers irregular, perfect, hypogynous; calyx petaloid, im

bricated, spurred; stamens 5, with short flat filaments and introrse more or Jess connivent 
obconic anthers; ovary 5-ceUed; fruit a capsule or berry; seeds without albumen. 

About 500 species in 4 genera, mostly in the tropics of Asia and Africa. 

I. IMPATIENS L. TOUCH-ME-NOT. JEWEL-WEED. BALSAM 

About 650 species, nearly all of which are in the Old World. 
I. Impatiens capensis Meerb. SPOTTED TOUCH-ME-NOT. Succulent annual, glabrous,

bright-green, to 15 dm. high, the stems simple or freely branched; leaves with petioles 
to I dm. long, broadly ovate to ovate-elliptic, obtuse-mucronate at apex, broadly cuneate 
to rounded at base, pale or glaucous beneath, to 12 cm. long and 8 cm. wide, coarsely 
crenate-mucronate; flowers axillary or panicled, often both normal and cleistogamous 
flowers produced; bracts of inflorescence linear-subulate; flowers 2-3 cm. long, pendulous 
on filamentous pedicels to about 2 cm. long, usually orange-color with crimson spots; 
sepals apparently 4, the anterior sepal notched at the apex, the large posterior saccate 
sepal longer than broad and its spur one third to half its length and bent back parallel 
with it; petals 3, bilobed; filaments appendaged with a scale on the inner side, the 5 
scales connivent over the stigma; capsules about 2 cm. long, the 5 valves coiling elasticaUy 
and dehiscing explosively when touched or shaken. I. biflora Walt. In moist woods, along 
streams and in springy places in open or shade in e. Tex., May-July; from Nfld. and 
Que. to Alas., s. to F1a. and Tex. 

The yellow-flowered l. pallida Nutt. occurs in east-central Oklahoma. It should be 
looked for in northeast Texas. 

FAM. 112. RHA�ACEAE Juss. 0 

BuCKTHoRN FAMil..Y 

Shrubs or small trees or woody vines or lianes; leaves opposite or alternate, seasonaUy 
deciduouc;, petiolate; stipules present, minute, caducous; flowers perfect except in a few 
species of Rhamnus, in cymes or smaU thyrses or umbels, or reduced to solitary flowers or 
appearing glomerate on short shoots, perigynous ( or in a few species at early anthesis 
appearing epigynous because of the almost complete cQvering of the ovary by the disk), 
small, inconspicuous ( except in Ceanothus ), usually greenish or yellowish-green, with a 
hemispherical or campanulate floral cup at whose margins are borne ( 4 or) 5 triangular 
sepals, usually ( 4 or) 5 clawed or spatulate delicate often cucullate petals ( these absent 
in some species) and ( 4 or) 5 stamens that are opposite the petals and alternate with 
the sepals and whose anthers are often partly hooded by the ends of the spatulate petals; 
disk usuaUy present, fleshy or thin or finn, either annular and attached near the rim of 
the cup or lining the cup or in some species nearly filling the cup and often nearly hiding 
the ovary in the early stages of its development but not adhering to the ovary or adhering 
only to the basal portion of it at maturity; style solitary; ovary 1- to 4-celled, each cell 

° Cf. M. C. Johnston in C. L. Lundell, Flora of Texas II: 357-392. 1969 for a more 
detailed treatment, 
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with one anatropous ovule; ovule attached at the base of the cell near the axis; fruit a 
drupe with 1, 2 or 3 stones or a schizocarpous capsule, in one genus { Colubrina) a 
partially spurious fruit in which the remains of the cup and disk ( adherent to the base 
of the capsule) also partake of the dehiscence. 

A family of more than 45 genera and about 600 species, widespread in the wanner 
parts of the world; easily distinguished as woody plants with the stamens alternate with 
the sepals. 
1. Leaves opposite ( 2)
I. Leaves alternate or often fasciculate, when opposite ( in Ceanothus Greggii) without

spinescent twigs and with leathery leaves less than 1 cm. wide ( 3) 
2(1). Unarmed shrubs; fruits drupaceous ............. 9. Kanvinskia,p. 1015. 
2. Twigs thorn-tipped; fruits caps·ular .......•.•...... 3. Adalphia, p. 1011. 
3( 1). Woody vine or liane, unarmed; fruits about twice as long as broad .•.......... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 5. Berchemia, p. 1012. 
3. Shrubs or small trees; fruits usually about as long as broad ( 4}
4(3). Fruit a 1- to 3-stoned indehiscent drupe (5)
4. Fruit capsular, essentially dry at maturity ( 8)
5( 4). Fruit with 2 or 3 stones ( 6}
5. Fruit with solitary stone ( 7}
6( 5). Flowers aggregated in more or less elaborate inflorescences terminating branches

...........•........•........................ 6. Sageretia, p. 1012. 
6. Flowers in few-flowered axillary cyrnes ............ .4. Rhamnus, p. 1011. 
7 ( 5). Petals present; disk thickened around the ovary and partly hiding it in the early

stages of anthesis ............................. 7. Ziziphus, p. 1012. 
7. Petals absent ( except in C. ericoides}; disk thin, if thickened at all then slightly near

the rim of the floral cup .....................•. 8. Condalia, p. 1013. 
8(4). Remains of cup and disk adhering to the base of the ovary at maturity and 

partaking of the more or less irregular dehiscence of the exo- and mesocarp ...• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. Colubrina, p. 1009. 

8. Cup and disk persistent on the pedicels at maturity, neatly separating from the parts
of the fruit when they fall ..................... 2. Ceanothus, p. 1010. 

I. COLUBRINA BRONGN. SNAKEWOOD 

Unarmed shrubs or small trees; leaves alternate, ovate, thinly tomentose ( sparsely so 
above}, usually with 3 principal nerves ( only 1 in C. texensis}; disk copious, overfilling 
the cup and essentially hiding the ovary at early stages of anthesis; petals present; ovary 
cells 3, rarely 4; fruit a slow-maturing hard capsule, the stony endocarp eventually 
dehiscing both septicidally and at least partly loculicidally releasing the seeds, this 
accompanied by more or less regular breaking up of the meso- and endocarp and of the 
remains of the postanthetically accrescent disk and cup which adhere to the exocarp 
of approximately the lower third of the fruit, the entire process of dehiscence delayed 
for as much as 14 months after anthesis. 

About 30 species, 21 of which occur in the New World. one in Hawaii, the remainder 
in Madagascar and southeast Asia. 
1. Flowers appearing solitary or usually glomerate at short twiglike spur-shoots ( the

latter with numerous crowded nodes; flowers appearing in spring, each one in the 
axil of one of the nodes, thus glomeruled} ........ 3. C. texensis.

1. Flowers in axillary cyrnes or thyrses ( 2}
2( 1). Inflorescence ( including peduncle} at anthesis about 10 mm. long; leaves 3-6

cm. long, 2- 4 cm. broad ..........•............. 2. C. stricta.
2. Inflorescence ( including peduncles) at anthesis 15-30 mm. long; leaves 5-23 cm.

long, 3-11 cm. broad .......................... 1. C. Greggii.

1. Colubrina Greggii Wats. MANZANITA. Shrub or small tree; leaves 5-23 cm. long,
ovate, usually long-tapered to the acute apex, marginally serrate; cymes or thyrses usually 
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relatively elaborate, 15-30 mm. long, with 15 to 40 Bowers; peduncles 5-20 mm. long.Rare in groves of sabal palms s.e. of Brownsville on the Rio Grande delta, summer-fall.Our plants are of the typical variety which otherwise occurs from Coah., s. to Hgo. andVer. The var. yucatanensis M. C. Jobnst. occurs in the Yue. peninsula and Peten. 
2. Colubrina stricta M. C. Johnst. Shrub; leaves 3-6 cm. long. 2-4 cm. broad, about 1 to 1.5 times as long as broad, apically rounded to acute; cymes or thyrses 10-13 mm. long, with 6 to 15 flowers;/eduncles 2-8 mm. long. Rare near a spring in Comal Co., Edwards Plateau, not collecte in the U.S. since 1851, late spring or early summer; otherwiseknown from one locality in N.L. ( Lampazos in 1937) and one in Coah. (Muzquiz in1935). 3. Colubrina texensis (T.&G.) Gray. Rounded shrub 1-2 m. tall; leaves the smallestof our Colubrinas, both the lateral veins and the marginal serrations suppressed to someextent; Bowers solitary or few in glomerules, never in cymes. Locally abundant in RioGrande Plains, infrequent n. to s. part of n.-cen. Tex. and s. part of Plains Country, rarein e. part of Trans-Pecos, late spring to early summer. Our plants are of the typical variety that occurs from Tex. s. to Coah., N.L. and Tam. The var. pedunculata M. C.Johnst., in which the flowers are in minute cymes, occurs in Coah. and Dgo. 

2. CEANOTIIUS L.

Armed or unarmed shrubs, sometimes weak, spindly, almost suffruticose; leaves opposite or alternate, 1- to 3-nerved basally, usually serrate; flowers relatively showy for thefamily, white, in elaborate sometimes umbelliform inflorescences either terminal on leafybranches or terminal on long nearly leafless axillary peduncles, often not only the petalswhite but also the whole exterior of the flower including portions of the peduncle; ovary3- ( 4-) celled; fruit a capsule that dehisces septicidally and also partly loculicidally( along the ventral-axial angles of the 3 parts), the parts abscising from the postanthetically accrescent cup and disk in which they are borne, the cup and disk persistenton the pedicel as a subtriangular pedestal. A genus of about 55 species confined to North America and Central America. Someof the Mexican and Californian species have been extensively cultivated, and are usuallyknown as French lilacs. 
1. Leaves and branches opposite; much-branched low shrubs of Trans-Pecos mountains.......................................•..•.. 1. C. Greggii.1. Leaves alternate (2)
2( 1). Low shrubs of Trans-Pecos mountains, with at least some of the branches thorn-
2. Br!�fe<!s · �;;;; 0th���tipp;d;0 ·�e-�iy ·s�ti�o�� · i��·�h�b::f;�iries, scrub orforests (3) 

3(2). Leaves ovate to occasionally broadly elliptic, acute or rarely not, pilose above;peduncles elongate, mostly axillary, naked or few-bracted at summit ......... .. . • . . • . . . . . . . . • . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 3. C. arnericanus var. 
Pitcherl.3. Leaves narrowly elliptic or elliptic-laIJceolate, obtuse to barely acute, glabrous or nearly glabrous above; peduncles short, mostly terminating regular leafy branches............................................. 4. C. herbaceus.

1. Ceanothus Greggii Gray. Shrub 1-2 m. tall, with small leathery opposite leaves andshowy vernal masses of white flowers. Arid mt. slopes in the Trans-Pecos, spring; from
Oax. to Tex. 2. Cennothus Fendleri Gray. Low shrub mostly not surpassing 1 m. in height; leavesalternate, small, with some close glandular serrations; branches often bluish-gray orglaucous, with some ordinarily thorn-tipped; flowers in showy masses. High elevationsin the Trans-Pecos, Apr.-Aug.; from S.D. and Colo. to Chih. and Coah. 3. Ceanothus americanus L. var. Pitcberi T.&G. REDROOT, NEW JERSEY TEA. Lowshrub, the flowering branches being vernal innovations of the same season ( thus plantsapproaching suffruticose in habit); leaves more or less pilose above and below, rarely
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glabrous, the apex usually pointed; p!:!duncles long, axillary, naked below. Usually sandy 
soil, forests and forest-openings and prairies, e., s.e., n.-c.en. and s.-cen. Tex., spring; in 
e. U.S. and s. Can. (This var. confined from n. Ga. to Ind., Ill., Ia., Kan. and Tex.).

In the Midwest the enormously enlarged burl-like "rool:5tocks" are known as "grubs."
Before the pioneers could cultivate the land the grubs had to be laboriously "grubbed" 
out; they were too tough for the plows then in use. In colonial times the dried leaves 
were used as a substitute for tea. 

4. Ceanothus herbaceus Raf. llEDROOT. Much like C. americanus but nearly glabrous;
leaves narrower, elliptic-oblong and usually not pointed; peduncles terminal and shorter. 
Incl. var. pubescens ( T. & G.) Shinners, C. ovatus Desf. Mostly well-drained clays and 
loams in prairies or open brush, or in crevices of limestone bluffs, n.-cen. and s.-cen. Tex., 
the Panhandle and Edwards Plateau; s. Can. and e. U.S. This species, like C. americanus, 
produces large grubs near the ground surface. 

3. ADOLPIIlA MEISN.

The genus consists of two species that are confined to North America. 
I. Adolphia infesta ( H.B.K.) Meisn. Low nearly glabrous much-branched shrub

with greenish thorn-tipped branchlcts; leaves opposite or nearly so, small, entire, linear
lanceolate, deciduous; flowers solitary or fasciculate at the axils, the pedicels often white, 
slender and longer than the cup; cup and disk loosely coherent to the base of the mature 
ovary, at anthesis often white; sepals 5, white and petaloid, broadly triangular; petals 
white, sometimes with yellow tips, very small, clasping the anther; fruit dry at maturity, 
of three I-seeded carpels that fall from the floral cup and release the seed loculicidally. 
Arid slopes in the Trans-Pecos, late spring-summer; from Oax. to Tex. 

The roots have an anise- or licorice-like odor. 

4. RHAMNUS L. BuCKTHORN 

Unarmed shrubs or small trees; leaves alternate, unlobed, often with some serrulation 
on the margin. usually glabrous or nearly so; cup and disk small, quite free from the 
ovary; sepals 5, small, not colored; petals small, wrapped around the filament; flowers 
perfect or in 2 of our species unisexual, either solitary in the axils or in axillary peduncu
late cymes far-surpassed by the leaves; fruit ( when immature) appearing dry and 2-
or 3-celled, upon maturity becoming black and juicy and containing 2 or 3 seedlike 
stonelets that become free from each other but remain in the indehiscent drupe. 

Nearly 100 species in temperate and tropical regions. The powe1ful cathartic, cascara 
sagrada, is obtained from some species of Rhamnus. 

1. Leaves 15- 30 ( -40) mm. long, 2 to 2.5 times as long as broad; fruit about 5 mm.
long; flowers solitary in the axils; shrub of Trans-Pecos mountains ....... .... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. R. Smithii subsp. 

f�ciculata. 
1. Leaves mostly more than 50 mm. long, commonly much longer; fruit commonly at

least 5 mm. long; shrubs or small trees ( 2) 
2( 1). Flowers (or some of them) unisexual, appearing in spring before the leaves or 

with them, solitary in the axils of the lowest nodes of the emerging vernal innova
tions; leaves elliptic, 5-7 cm. long, 2 to 3 times as long as broad, with a terminal 
acuminate apiculation 3-5 mm. long, thin, with inconspicuous ( not raised) 
venation beneath ............•..•..•...•.•..•.. 2. R. lanceolata. 

2. Flowers perfect, appearing in the late spring with or after the leaves, in axillary
pedunculate several-flowered cymes; leaves membranous but not thin, rarely 
apiculate, with fairly conspicuous usually yellowish and slightly raised venation 
beneath (3) 

3 ( 2). Leaves 1.3 to 1. 7 ( to 2) times as long as broad, with considerable soft pubescence 
beneath, velvety or felty to the touch ............ 3. R. betulaefolia. 

3. Leaves 1.7 to 2.5 times as long as broad, the undersurfaces nearly glabrous or some-
what pubescent but not velvety or felty ... ... . . . .. 4. R. caroliniana. 
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I. Rhamnus Smithii Greene subsp. fasciculata (Greene) C. B. Wolf. Shrub 1-2 m.
tall; leaves numerous, elliptic, 1.5-3 (-4) cm. long; flowers solitary or few fascicled in 
the axils on short pedicels, some or all of them unisexual. R. fasciculata Greene. Arid 
slopes in Trans-Pecos mts., July-Aug. The species, with several infraspecific members, 
occurs from Hgo. to Colo. The present subsp. is nearly confined to Texas. 

2. Rhamnus lanceolata Pursh. Large shrub or small tree; leaves lanceolate-elliptic, 4-7
cm. long; flowers axillary, solitary, at the lowest nodes of the emerging vernal innovation,
the concomitant vernal leaves only about 1 cm. long, some of the flowers unisexual.
Bottomland hardwood forests in e. Tex., spring; from Pa. to Wisc., s. to Ala. and Tex.

3. Rhamnus betulaefolia Greene. Large shrub or small tree; leaves ovate to obovate,
6-9 ( -12) cm. long; flowers in small pedunculate axillary inflorescences. R. calif ornica
Eschs. var betulaefolia (Greene) Trel., R. Purshiana DC. var. betulaefolia (Greene)
Cory, Frangula betulaefolia (Greene) Grub. Moist canyons in Trans-Pecos mts., late
spring-early summer; from s.e. Ariz. and N.M. to Coah.

Extremely similar to, and probably conspecific with, the next species. 
4. Rhamnus caroliniana Walt. INDIAN-CHERRY, YELLow-woon, POLECAT TREE. Large

shrub or small tree to 6 m. tall; leaves narrowly ovate to narrowly obovate, 7-14 cm. long. 
Frangula caroliniana (Walt.) Gray. Bottomlands in e. and s.e. Tex., w. near streams 
into n.-cen. and s.-cen. Tex. and Edwards Plateau, late spring-early summer; from Va. 
to Neb., s. to Fla. and Tex. 

5. BERCHEMIA DC. SUPPLE-JACK. RATTAN-VINE 

About 20 species occur in southeastern Asia and 2 in Africa and Madagascar; another 
in North America. 

I. Berchemia scandens (Hill) K. Koch. Glabrous unarmed woody climber and Hane;
leaves alternate, ovate, 3-6 ( -8) cm. long, with numerous conspicuous parallel lateral 
or secondary veins beneath; cup and disk very small and completely free from the ovary; 
flowers in small panicles at the ends of lateral branches, mostly overtopped or equaled 
by the foliage; sepals and petals 5, inconspicuous; fruit when mature juicy, ellipsoidal, 
about 8 mm. long, with 2-celled and 1- or 2-seeded stone. Forests and forest-edges, e., 
s.e., n.-cen. and s.-cen. Tex., w. to ravines in s. portion of Edwards Plateau, spring; from
Va. to Mo., and s. to Fla. and Tex.; also Chis. and Guat.

6. SAGERETIA BRONGN.

More than 30 species have been proposed, mostly from China; 2 occur in North America 
and 1 from Mexico to Andean South America, the rest in the warmer parts of the Old 
World but not in Australia or Africa. 

1. Sageretia Wrightii Wats. Low shrub; leaves opposite or subopposite, small, shiny;
flowers nearly sessile, in ample terminal panicles overtopping the foliage; cup small, 
quite free from the ovary; sepals and petals 5, inconspicuous; fruit at maturity juicy, 
black, containing 3 one-seeded stonelets, not dehiscing. Arid slopes in the Trans-Pecos, 
July-Aug.; from s. Ariz. and Chih. to Coah. and Tex. 

7. ZIZIPHUS MILL.

Usually armed and nearly glabrous shrubs or small trees; leaves alternate, usually 
approaching an ovate or oblong shape, petioled; flowers in axillary cyrnes; cup nearly 
filled with a massive disk thickened around but not adherent to the ovary; petals present, 
falling early; ovary 2-celled, usually biovulate; drupe with a solitary woody 2-celled 
stone. 

The name is often incorrectly spelled "Zizyphus." About 150 species in the warmer 
parts of the Old World and New World. 

1. When plants armed the spines axillary, much shorter than the leaves and hooked
or curved, the branches never thorn-tipped ....... 1. Z. Ju;uba. 

1. Plants armed with rather straight stout thorn-tipped branches ... ..... . . .. .. ... . 
. . . . • . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . • • . • . . • • 2. Z. obtusifolia. 
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1. Ziziphw Jujuba Mill. JUJUBE. Leaves glossy, usually 2-5 cm. long, usually with 2

small unequally hooked stipular (?) spines at each node ( at least on some branches); 
branches usually zigzag. Infrequent in n.-cen. Tex., rare in e. and s.e. Tex. and in 
Edwards Plateau and Rio Grande Plains, summer; nat. of the wanner, drier parts of the 
Old World, widely cult. and now widely escaped and naturalized. 

The flesh of the fruits is edible. It is used fresh, dried or preserved, and is useful in 
cooking and candymaking. 

2. Ziziphus obtusifolia (T.&G.) Gray. LOTEBUSH, GUMDROP TREE, CLEPE. Branches
often covered with a grayish or whitish waxlike bloom, usually terminating in stout 
thorn-tips; leaves often grayish-green, very variable in shape from deltoid to ovate or 
oblong to nearly linear, when deltoid or ovate then usually serrate in the upper half. Z. 
lycioides Gray. Locally abundant in much of Tex. except in the e. and the higher parts 
of the Plains Country, summer; from Okla., Tex., N.M. and Ariz., s. to S.L.P. and Ver. 

Our plants pertain to the var. obtwifolia. The var. canescens (Gray) M. C. Johnst. 
occurs in Ariz., Nev., Calif., Son. and Baja Calif. The thorn-tipped branches give a 
superficial resemblance to Condalia Hooked and other Condalia species, but the latter 
are easily distinguished by the bright-green, entire leaves that are broadest in the distal 
extremity and the branches not whitish. 

8. CONDALIA CAv.

Shrubs or small trees, most of the branches ending in stout thorns; leaves alternate, 
often fascicled on short spur-shoots in which the intemodes are suppressed; petioles 
very short or absent; blades bright-green to sordid-green, either linear or usually obovate 
or spatulate, entire; flowers solitary or seemingly fascicled at the short shoots; disk seem
ingly absent or forming a slight annular thickening near the rim of the cup; petals absent 
except in C. ericoides; ovary completely 2-celled at least early in its development, each 
cell with an ovule, often one of the cells and one of the ovules suppressed early in 
development and not evident at maturity; fruit a roundish, small drupe. 

A genus of 18 species in warm temperate and tropical arid America. 
1.  Leaves sessile, linear, with no obvious venation pattern; petals present ......... .. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. C. ericoides.
1.  Leaves often short-petiolate, not linear; petals absent (2) 
2( 1). Leaves very small, spatulate, 4-12 ( -14) mm. long, ( 0.5-) 1.6-3 (-5) mm. broad,

the veins slightly prominent and broad and occupying at least 30 per cent of the 
undersurface of the leaf ( 3) 

2. Leaves larger, obovate to elliptic, most of them more than 5 mm. long and 3 mm.
broad, with inconspicuous venation beneath occupying much less than 30 per 
cent of the surface { 4) 

3 ( 2). Leaves ( and young branches) entirely glabrous, intervein surfaces beneath with 
rounded transverse ridges, the undersurf ace appearing as if molded in wax ..... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 4. C. spathulata.

3. Leaves hispidulous, intervein surfaces merely microvesiculate, undersurface not
appearing waxy ..•.........••.....••.•.....•.. 3. C. W amockii.

4(2). Leaves apically commonly weakly acute, less commonly rounded, 5-8 (-18) mm. 
long, 2.3-4 (-10) mm. broad .•.......... ........ 2. C. viridis.

4. Leaves usually rounded apically, rarely slightly acute, (10-) 15-2� ( �31) mm. long,
(5-) 9-12 (-19) mm. broad .................... 1. C. Hooken. 

1. Condalia Hookeri M. C. J ohnst. BRASIL, CAPUL NEGRO. Leaves obovate, ( 10-) 15-20
( -31) mm. long, ( 5-) 9-12 ( -19) mm. broad, broadest about a third the distance from
the apex, apically mucronate and usually rounded or sometimes truncate and emarginate
or rarely sJightly acute ( minimum angle about 100°), basally acuminate, entire or very
rarely with 2 to 4 inconspicuous small introrse teeth in the distal half, membranous,
above rather smooth and Havescent huffy-green or occasionally Havescent brownish
green, glabrous or occasionally hispidulous, beneath paler flavescent olive-green with
inconspicuous Hush venation including the midrib and 3 or 4 pairs of lateral veins; fruit
globose, 5-6 mm. thick. C. obovata Hook., an illegit. name. Locally abundant, Rio Grande
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Plains and margins of adj. regions, n. to Val Verde, Edwards, Kerr, Travis, Austin and 
Matagorda cos., rare above 2,000 ft. elev., summer; Tam., N.L. and Tex. 

There are 2 varieties, the common and widespread var. Hookeri, not occurring above 
2,000 ft. elev., with blades 1 to 2.5 times as long as broad, and the endemic var. 
edwardsiana ( Cory) M. C. Johnst., with blades 2.5 to 3 times as long as broad, known 
only from one thicket in Edwards Co., at an elevation slightly above 2,000 ft. 

2. Condalia viridis I. M. Johnst. Leaves elliptic-obovate, 5-8 ( -19) mm. long, 2.3-4
(-10) mm. broad, broadest a third to two fifths the length from the apex, apically rounded 
and apiculate or truncate and emarginate or usually acute (minimum angle about 85° ), 
basally cuneate, marginally entire and very minutely hispidulous at least basally or 
glabrous, firm, above yellowish-green or grayish-green and microvesiculate and sparsely 
and very minutely hispidulous or glabrous, beneath usually slightly more flavescent or 
even glaucous and vesicular and sparsely and very minutely hispidulous or glabrous and 
with inconspicuous concolorous flush or very slightly raised pinnate venation including 
the midrib and 3 or 4 pairs of lateral veins; fruit black and globose or even slightly 
oblate when mature, 5-6 mm. thick. C. oiridis var. Reedii Cory. Locally abundant in dry 
limy uplands, Edwards Plateau and Trans-Pecos, s.e. to Kinney and Uvalde cos., summer; 
also Coah., N.L. and S.L.P. 

3. Condalia Warnockii M. C. Johnst. Leaves usually in fascicles of 2 to 5 at the short
shoots, spatulate, 3-7 (-10) mm. long, 1-2.6 (-5) mm. broad, broadest about a third 
the length from the apex, apically usually acute (minimum angle about 85° ), basally 
acuminate, marginally entire and hispidulous, firm above and sordid-yellowish or 
browni-h-olive or grayish-green and hispidulous, beneath dark olive-green or sordid 
gray-green and hispidulous with somewhat paler raised venation including the midvein 
and 2 to 4 pairs of Hat-topped or sulcate lateral veins, the venation altogether occupying 
30 to 70 percent of the surface; fruit when mature nearly globose, black to reddish-black, 
4-6 mm. long, 3-4.5 mm. thick when dry, larger when moist. Locally abundant in deserts
in the Trans-Pecos, infrequent e. to w. part of Edwards Plateau and s. part of Plains
Country, summer.

Our plants are referable to the var. Wamockii, which occurs in Tex., N.M., Chih., 
Coah. and Zac. The var. Kearneyana M. C. Johnst. occurs in Ariz. and Son. 

4. Condalia spathulata Gray. SQUAW-DUSH. Rounded shrub usually less than 1 m.
tall; leaves mostly in fascicles of 2 to 7 at short shoots, entire, spatulate, 4-12 (-14) mm. 
long, 1.6-3 mm. broad, broadest about a fourth to a third the length from the apex, 
apically mostly rounded or less commonly emarginate or acute ( minimum angle 90° ) , 
basally acuminate, marginally slightly thickened and often a little revolute when dry, 
firm, above grayish-olive to tawny or brownish-grayish-olive, entirely glabrous and often 
wrinkled when dry, beneath slightly paler and entirely glabrous and with slightly raised, 
broad, flattened dark veins that occupy more tlian 40 per cent of the sudace, intervein 
surfaces beneath with some transverse rounded wrinkles, tl1e whole undersudace appear
ing as if molded in wax; petioles 1 ( -2) mm. long; fruit slightly prolate when dry or 
immature, or nearly globose when mature, black, 3.5-4 mm. long, 2.9-3.5 mm. thick 
( larger when moist). Locally abundant in dry open brushy areas, Rio Grande Plains, 
rare in s. part of Edwards Plateau, summer-fall; also Coah., Tam. and N.L.

5. Condalia ericoides (Gray) M. C. Johnst. JAvELINA DUSH, TEC0MBLATE. Shrub 3-10
(-13) run. tall; leaves mostly in fascicles of 2 to 9 at short shoots, essentially sessile, 
linear, 2-13 mm. long, about 1 mm. broad, apically shortly acute, marginally entire, 
coriaceous, grayish with a waxy texture, above rounded or with a slight median sulcus, 
beneath with a flat median portion ( mid vein) occupying most of tl1e width along which 
are grooves as if the vestigial lateral portions of the blade were revolute, no venation 
visible; petals shorter than the sepals, spatulate, emarginate, yellowish, membranous, 
reflexed, caducous; fruit pronouncedly prolate, 7-12 mm. long, 1.5 to 2 times as long as 
thick, when unripe or abortive dry and yellowish-brown, when fully mature and juicy 
reddish-black or purplish-black with a thin pulp and a very thick-walled apiculate stone. 
Microrhamnus ericoides Gray. Locally abundant, Trans-Pecos deserts, infrequent in the 
Plains Country, rare e. to w. part of Edwards Plateau, spring-summer; Ariz., N.M., Tex., 
Chih., Coah., S.L.P. and Zac. 
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9. KARWINSKIA Zucc.

One of the 12 species occws in Texas, the rest in the West Indies, Mexico and Central 
America, one reaching northern Colombia. 

1. Karwinskia Humboldtiana (R. & S.) Zucc. CoYOTILLO. Unarmed usually glabrous
shrub 1-2 m. tall, rarely more; leaves opposite, short-petiolate, usually 3-7 ( -8) cm. long, 
oblong or elliptic-oblong, rounded or acute at both ends, entire, rarely gently crenate, 
with numerous close and elegantly parallel secondary veins, often each vein beneath 
with an alternating pattern of lighter and darker coloration; flowers in few-flowered 
axillary cymes; disk thin; petals present; ovary 2- to 4-celled; fruit a globose drupe, 
black when ripe. Frequent in Rio Grande Plains, n. to s. part of s.e. Tex. and Edwards 
Plateau, and extreme s.e. part of Trans-Pecos, summer-fall; Baja Calif., Son., Chih., Tex., 
Tam., N.L., Coah., S.L.P., Ver., Qro., Gto., Hgo., Jal., Mex., Gro., Pue. and Oax. 

The flesh of the fruit is insipid-sweet and edible, but the stones are reported to contain 
a substance toxic to the nervous system of vertebrates. 

FAM. 113. VITACEAE Juss. GRAPE FAMILY 

Shrubs or woody vines with watery acid juice, usually climbing by tendrils opposite 
the leaves or on the peduncles; leaves alternate, essentially entire to palmately 3- or 
5-lobed or compound; stipules deciduous; inflorescences opposite the leaves; flowers often
unisexual and perfect on t'he same plant, small, regular, greenish, 4- or 5-merous, with a
minute ot truncated calyx ( its limb mostly obsolete) and stamens as many as the valvate
petals and opposite them; filaments slender; anthers introrse; style short or none; stigma
slightly 2-lobed; grape 2-celled, 1- to 4-seeded; seeds bony, with a minute embryo at
the base of the hard albumen.

More than 600 species in about 20 genera widespread in tropical and temperate regions. 
1. Bark loosening and freely exfoliating in shreds and without lenticels ( excepting in

V. rotundifolia); pith brownish; leaves simple; inflorescence a compound thyrse;
petals separating only at base, falling without expanding; seeds mostly pyriform ..
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. Vitis, p. 1015. 

I. Bark tight, covered with lenticels; pith white; leaves rarely simple; inflorescence a
dichotomous or umbelliforrn cyme; petals expanding, free from one another, 
dropping singly; seeds trigonous ( 2) 

2 ( 1). Leaves ( at least some of them) digitate; some or all tendrils with adhesive disks; 
ovary adnate to tl1e obscure disk ....... ..... .. .. 2. Parthenoclssus, p. 1021. 

2. Leaves pinnately compound or sometimes simple; tendrils all with slender tips;
ovary surrounded by a free nectariferous or g]andu)iferous disk ( 3) 

3 ( 2). Cyme dichotomous; flowers 5-merous; disk with entire or crenulate margins ... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . 8. Ampelopsis, p. 1022. 

3. Cyme umbelliforrn; flowers 4-merous; disk deeply 4-lobed ..... .. ... . . . .... .. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. Cissus, p. 1022. 

1. VITIS L.12" 

Deciduous rarely evergreen polygamo-dioecious viny shrubs, climbing by tendrils; pith 
brown, interrupted at the nodes by a diaphragm ( except in V. rotundifolta); leaves 
simple, dentate, mostly rounded and cordate, usually lobed, rarely palmately compound; 
flowers fragrant, 5-merous, in a compound thyrse opposite a leaf; sepals minute or 
obsolete; petals cohering at the apex and falling as a whole at anthesis; disk hypogynous, 
consisting of 5 nectariferous glands alternate with the stamens; ovary 2-celled; cells 

u, Ref.: L. H. Bailey in Gent. Herb. 3: 149-244; T. V. Munson, Foundations of American 
Grape Culture. 1909; W. H. Duncan in Sida 3:1-76. 1967. 

•



1016 Vitaceae (Grape Family) 

2-ovuled; style conical, short; fruit a pulpy 2- to 4-seeded berry; seeds usually pyriform,
with a contracted beaklike base, with 2 grooves on the ventral side.

About 60 species in the Northern Hemisphere, mainly in temperate regions. 

I. Lower surface of fully grown leaves more or less covered with a permanent indument
or ( if somewhat naked) either whitened to silvery-bluish-green, covered with 
long cobwebby hairs continuous or in patches ( ftoccose) lying parallel to the 
surface or with a close continuous felt of hairs completely hiding the surface; 
younger shoots, petioles and peduncles thinly to densely woolly or pubescent ( 2) 

1. Lower surface of fully grown leaves ( except usually the veins) green and glabrous
or rarely with short straight hairs erect-spreading from surface; younger shoots, 
petioles and peduncles glabrous or thinly woolly or with short erect-spreading 
hairs (6) 

2( I). Lower surface of leaves with a close continuous felt of white to cream-color 'hairs 
that are matted so as to completely and permanently conceal the surface ....... . 
. . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 1. V. mustangensis. 

2. Lower surface of leaves visible through the indument, with long cobwebby hairs that
are either close and forming a continuous covering or commonly occurring in 
patches of tufts or ( if essentially glabrous) the surface whitish or bluish-green, 
sometimes with some intermixed short straight 'hairs ( 3) 

3( 2 ). Leaves with coarse uneven acute or acuminate teeth that are usually longer 
than wide, the pubescence gray or whitish; distribution in the Panhandle and 
Trans-Pecos, east to the northwestern part of north-central Texas ............. . 
. . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 2. V. acerifolia. 

3. Leaves with shallow acute or rounded and abruptly pointed teeth that are usually
about as wide as long or wider, the pubescence yellowish to rust-color or some
times grayish; distribution east of the Panhandle and Trans-Pecos ( 4) 

4( 3). Leaves of flowering shoots unlobed or shallowly lobed with the lobes toothed 
to the base; lower surface of leaves dull-green with a more or less uniform con-
tinuous ( though often thin) covering of grayish cobwebby hairs ............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. V. cinerea. 

4. Leaves of flowering shoots shallowly or deeply lobed, the deeply lobed ones with
entire sinuses; lower surface of leaves usually with grayish or reddish-brown 
cobwebby hairs, sometimes blue-glaucous and thinly hairy ( 5) 

5( 4). Lower leaves on flowering branchlets obtuse to acute; axis of in8orescence with 
brownish or grayish crisped hairs; mound-forming shrubby vines or low-climbers 
........................................•.... 4. V. Lincecumii. 

5. Lower leaves on flowering branchlets acute to acuminate; axis of inflorescence with
whitish or stramineous ( sometimes ferruginous) cobwebby hairs; low- to high
climbing vines ..........................•••.•• 5. V. aestivalis. 

6( I). Tendrils simple, not forked; bark tight, not shredding; pith continuous through 
the nodes; confined to forests of east Texas ....... 6. V. rotundifolia. 

6. Tendrils on vegetative parts forked; bark loosening and shredding; pith interrupted
at the nodes by cross partitions ( 7) 

7 ( 6). Leaves ( at least some) deeply lobed ( 8) 
7. Leaves entire or ( at most) shallowly lobed ( 9)

8(7). Axis of inflorescence sparsely and loosely long-pubescent or glabrous; fruit gray
bluish and glaucous; margins of leaves often ciliolate . 7. V. rlparla. 

8. Axis of inflorescence densely short-pubescent; fruit black, not glaucous; margins of
leaves scarcely or not at all ciliolate . • . . . . . . • . . . . . 8. V. palmata. 

9(7). Distribution in mountains of Trans-Pecos Texas ..• 9. V. arizonica. 
9. Distribution east of Trans-Pecos Texas or V. acerifolia very rare in Presidio County

(10)
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10(9). Leaves with coarse uneven acute or acuminate teeth that are usually longer than 
wide; distribution almost solely in the Panhandle ( an isolated locality in Tierra 
Vieja Mts.). rare east to the northwestern part of north-central Texas .•....... 
. . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . . 2. V. acerifolia. 

10. Leaves with shallow acute or rounded and often abruptly pointed teeth that are
usually about as wide as long or wider; distribution south of the Panhandle ( 11) 

11 ( 10). Leaves rarely more than 8 cm. long; inflorescences rarely more than 6 cm. long; 
tendrils absent or only opposite uppermost leaves or at tips of flowering or fruiting 
branches ( 12 ) 

11. Leaves rarely less than 8 cm. long; inflorescences usually much more than 6 cm.
long; tendrils present and often on peduncles ( 13) 

12( 11 ). Leaves typically reniform and wider than long, commonly conduplicate; a viny 
shrub or low vine ............................. 10. V. rupestris. 

12. Leaves typically broadly ovate to triangular-ovate, mostly about as long as wide, not
conduplicate; vine climbing over trees and shrubs .. 11. V. montfcola. 

13 ( 11). Petioles and veins { especially in axils) on lower surface of leaves either with 
short erect-spreading hairs or glabrous; distribution in eastern third of Texas .... 
. . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . 12. V. vulpina. 

13. Petioles and veins on lower surface of leaves with cobwebby or flocculent hairs,
rarely with some short erect-spreading hairs intermixed, sometimes glabrescent 
(14) 

14( 13 ). Endemic to Edwards Plateau; leaves developing fully along with growth of new 
branchlets ............••..................... 13. V. Berlandieri.

14. In extreme northern part of north-central Texas; rapidly produced new growth of
brancblets slender-elongate with very immature leaves ................•... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14. V. cordifolia. 

1. Vitis mustangensis Buclcl. MUSTANG CRAPE. Vigorous high-climbing vine; young
growth white-tomentose; diaphragm 3-5 mm. thick; leaves broadly triangular-ovate to 
ovate-reniform, subacute to obtuse at apex, 6-14 cm. long from top of petiole, about as 
wide as or wider than long, the basal sinus broad and open to subtruncate at base of 
leaves, sinuately and shallowly toothed, essentially entire to indistinctly lobed or angled, 
on vigorous shoots deeply 3- or 5-lobed, white-tomentose on both sides when young, later 
dark-green and glabrous or somewhat floccose on upper side and permanently white
tomentose (felty) on lower surface; petiole 3-6 cm. long, white-woolly; thyrse 5-12 cm. 
long, the short peduncle and axis woolly and floccose; grape 1.5-2 cm. thick, purple-black 
to light-colored, without bloom, persistent, with tough skin and of a fiery disagreeable 
taste; seeds 6-7 mm. long and about as thick. V. candicans Engelm. and var. diversa 
Bailey. Along stream bottoms, thickets, fencerows, edge of woods and sandy slopes, 
especially in disturbed grounds in the e. half of Tex., fruiting Aug.-Sept.; from Tex. to 
La., Okla. and Ark. 

The fruit of some populations is very pungent or fiery in flavor, especially if the skin 
is chewed, and it is irritating to the mouth and even to the hands. It is frequently used 
in the making of domestic wine. Fruits of the var. diversa (Bailey) Shinners are very 
sweet and agreeable. 

2. Vitis acerifolia Raf. PA:NHANDLE CRAPE, BUSH GRAPE. Stocky erect much-branched
short-jointed vines, rarely climbing but often covering rocks and shrubs, early-fruited; 
younger parts short and leafy, pubescent or tomentose and floccose , whitish or grayish; 
bark shredding tardily; diaphragm 1-3 mm. thick; tendrils short; stipules conspicuous 
but shedding early, 5-7 mm. long; leaves light-grayish-green, thick-textured to sub
coriaceous, suborbicular to broadly triangular-ovate, abruptly acute to long-acuminate at 
apex, 7-12 cm. long above the petiole and often broader than long, the basal sinus almost 
closed to very broad, irregularly and very sharply and coarsely toothed, indistinctly or 
shallowly lobed or often only shouldered, with age becoming free of cobwebby hairs and 
tomentum above but usually retaining some coliwebby pubescence especially along the 
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veins on the lower surface, variously pubescent beneath until midseason or later; petiole 
short, pubescent or becoming glabrous; thyrse 3-7 cm. long, almost simple, the rachis 
and very short peduncle at first Hoccose but becoming glabrous; grapes 8-12 mm. thick, 
black with a heavy bloom, persisting, with a thin skin, becoming sweet at maturity; 
seeds 5-6 mm. long, 4-5 mm. broad, rather abruptly short-beaked. V. Doaniana Munson, 
V. Longii Price and var. microsperma Munson. In low open woods in stream bottoms,
and on dunes and rocky slopes in Tex. Panhandle, s.e. to n.w. part of n.-cen. Tex., with
an apparently isolated locality in Tierra Vieja Mts., Presidio Co., fruiting July-Aug.;
from Tex., n. to Kan. and Colo.

3. Vitis cinerea Engelrn. GRAYBARK CRAPE, SWEET GRAPE, PARRA SILVESTRE. Lax high
climbing vine; growing tips and branchlets angled, permanently close-pubescent with 
ashy-white or gray hairs; diaphragm 3-5 mm. thick; stipules 2-4 mm. long; leaves of 
fertile branches suborbicular to broadly ovate, with a prolonged and tapering triangular 
apex, 1-2 dm. Ion� above petiole, slightly less wide, the basal sinus either narrow or 
broad, with irregular usually smallish and shallow apiculate or short-mucronate teeth, 
either unlobed or with short shoulders or ( more rarely) with 2 or 4 prolonged lobes, 
the upper surface floccose but becoming glabrate, the pale-green or somewhat glaucous 
lower surface canescent-pilose or grayish-Hoccose with cobwebby hairs, the looser hairs 
somewhat deciduous; petiole shorter than the blade, canescent or floccose; thyrse slender, 
6-15 cm. long, canescent or gray-Hoccose, ratlier open; grapes 4-9 mm. in diameter,
blackish or purplish, with a slight bloom, finally sweet; seeds 4-5 mm. long. River and
creek banks, bottomlands and pond margins in n.-cen. and e. Tex., fruiting Sept.-Nov.;
from Fla. to Tex., n. to Va., 0., Ind., Ill., Ia. and Neb.

Those plantc; with suborbicular-cordate very shallowly toothed leaves that lack the 
triangular or 3-lobed aspect of var. cinerea and whose lower surface is prominently 
soft-pubescent or densely canescent instead of being cobwebby and/or Hoccose are 
referred to var. canescens Bailey. 

4. Vitis Lincecumii Buckl. PosT OAK GRAPE. Stout moderately climbing vine on low
trees but making bushy clumps when standing alone; young shoots densely whiti�h or 
light-bownish tomentose, the old wood eventually becoming glabrous; tendrils often 
twice-forked; diaphragm 2-3 mm. thick; leaves of fertile brancbes quadrate-rotund to 
broadly cordate-ovate, thick-textured, 8-15 cm. long from top of petiole and usually or 
at least frequently broader than long, with a broad basal sinus, coarsely and shallowly 
toothed, sometimes continuous in outline with obscure shoulders but more often shallowly 
3-lobed and frequently deeply 3- or 5-lobed with open rounded smooth sinuses, densely
floccose- or webby-tomentose and rarely glaucous on lower surface; petioles tomentose;
tl1yrse 8-15 cm. long, shorter than the leaves, commonly forked, the short peduncle and
rachis more or less tomentose or woolly; grapes 1-2 cm. in diameter, black or dark-purple,
with a thin bloom, falling at maturity, variable in quality and taste; seeds 7-8 mm. long,
5-6 mm. broad. Incl. var. glauca Munson, (?) V. aestival is var. argentifolia (Munson)
Fem. In sandy open woods, thickets and glades in e. and s.-cen. Tex., w. to Bastrop Co.,
fruiting June-Sept.; from Miss. to Tex., n. to Ind. and Mo.

5. Vitis aestivalis Michx. SUMMEn GRAPE, PIGEON GRAPE. High-climbing vine; young
branchlets and petioles with rusty or reddish persistent to flocculent-deciduous tomentum 
or velutinous _pilosity; diaphragm 3-4 mm. thick; leaves of fertile branches suborbicular
ovate, cordate, 7-20 cm. long from top of petiole, about as broad as long, the basal sinus 
mostly deep and prominent, the margins irregularly and not deeply sinuate-toothed and 
the teeth often sharp, unlobed or merely shouldered to deeply 3- or 5-lobed, upper 
surface dull-green and essentially glabrous, lower surface with subpersistent but loose 
and Hocculent tomentum of cobwebby hairs, the prominent ribs and veins tomentose to 
velutinous-hispid; thyrse 5-18 cm. long, the axis with cobwebby hairs; grapes 5-12 mm. 
in diameter, dark-purple or blackish, with a thin bloom, persistent, variable in quality 
and taste, sometimes sweet and pleasant-tasting; seeds 5-7 mm. long, 4-5 mm. broad. 
In sandy soils mostly along rivers and streams in the e. third of Tex., fruiting Sept.-Oct.; 
from Ga. to Tex., n. to Mass., N.Y., 0., Mich. and Wisc. 

6. Vitis rotundifolia Michx. MuscAD1NE, DULLACE-GRAPE, SCUPPERNONG. Great vigorous
vines, climbing to 30 m. or more over trees and shrubs; bark tight, nonsh.redding, 
abundantly dotted with small lenticels; pith continuous through the nodes; tendrili simple, 
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unbranched; stipules 1-2 mm. long; leaves orbicular to deltoid-ovate, obtuse to acute at 
apex, the sinus broadly open or the base of leaf nearly truncate, 5-12 cm. long above 
the petiole, about as wide as long, glabrous but usually somewhat hairy-tufted in axils 
of veins on lower surface, lustrous, with broad blunt teeth, rarely slightly lobed; petiole 
slender and about equaling the blade, usually retaining slight pubescence or floccosity; 
thyrse 2-4 cm. long; grapes promptly falling, 12-25 mm. in diameter, purple-black to 
bronze, without bloom, the skin tough, the flesh musky; seeds oblong, 7-8 mm. long, 4-5 
mm. thick. Muscadinia rotundifolia ( Michx.) Small. Frequent in forests of e. Tex.,
fruiting Sept.-Oct.; from Fla. to Tex., n. to Del., Va., W.Va., Ind., Mo. and Okla.

The fruits of this species make excellent jelly. Included here is the famous Scuppemong 
of the Atlantic Coast, with silvery amber-green grapes. 

7. Vitis riparia Michx. RrvERBANK GRAPE, FROST GRAPE. Vigorous high-climbing vine;
new branchlets green or dull-red, glabrous or pubescent and glabrate; diaphragm 0.8-2
mm. thick; leaves of fertile branches with glabrous petioles, 8-18 cm. long from petiole,
about as broad as long, cordate-ovate, with a prolonged acuminate apex, with a broad
open basal sinus, the margins with coarse acuminate teeth and usually conspicuously
ciliate, glabrous or glabrate, with 2 or more erect and prolonged lobes 1-4 cm. long;
leaves of vegetative sprouts similar or more deeply palmate-lobed; thyrse 4-15 cm. long,
its axis and branches sparsely and loosely long-pubescent to glabrous or essentially so; 
grapes crowded, 8-12 mm. in diameter, purple-black, with heavy bloom, acid; seeds
about 5 mm. long. V. vulpina of auth. On trees and cliffs in open woodlands, along
streams and in canyons in the Trans-Pecos, e. to n.-cen. Tex., fruiting Aug.-Oct.; from
Que. to Man. and Mont., s. to Tenn., Mo., Tex. and N.M.

8. Vitis palmata Vahl. M1ssouru GRAPE, RED GRAPE, CATBIRD GRAPE. Slender high
climbing vine; shoots and flowering branchlets herbaceous, angled, bright-red when fresh; 
diaphragm 4-5 mm. thick; stipules 3-4 mm. long; tendrils red when young; leaves of 
fertile branches thin, ovate, long-acurninate, 7-12 cm. long above petiole, about as broad 
as long, with a broad open sinus to almost truncate at base of leaf, with little or no 
cilia on the margins, unevenly large-toothed with sharp or mucronate points, with 2 
prolonged acuminate erect lateral lobes; leaves of vegetative shoots larger and with 3 or 
5 long-acuminate lobes with broad rounded sinuses; upper leaf surfaces shining dark
green and glabrous except on veins, the lower surface pale and usually retaining pubes
cence on veins with tufts in the axils; petioles red; thyrse 5-15 cm. long, long-stalked, 
rather open, its rachis and branches copiously hirtellous; grapes 5-10 mm. in diameter, 
black or bluish-black, without bloom, the skin thick, finally sweet; seeds 4.5-6 mm. long. 
On margins of ponds or sloughs, or in low woods in e. Tex., fruiting Sept.-Oct.; from La. 
and Tex., n. to Ind., Ill. and Ia. 

9. Vitis arizonica Engelm. CANYON GRAPE, GULCH GRAPE, PARRA DEL MONTE. Grayish
more or less shrubby vine, mostly small and weak, much-branched, usually not high
climbing; young parts ashy-gray from a tomentum to essentially glabrous; diaphragm 
2-4 mm. thick; stipules 2-3 mm. long; tendrils soon deciduous if not attached; leaves
broadly cordate-ovate to nearly reniform, with a triangular apex, 5-12 cm. long above the 
petiole and mostly slightly broader than long, the basal sinus from nan-owly inverted
U-shaped to broad and open, the margins with rather small or rarely large sharp and
mucronate uneven teeth, commonly obscurely lobed or shouldered, rarely deeply 3-lobed,
at first both sides cottony, with age the upper surface becoming indifferently floccose and
the lower surface more or less permanently covered with grayish-white short erect hairs,
the lower surface also commonly becoming glabrous and somewhat glossy except for a
usual tuft of erect hairs in the vein axils; petioles often pink-tinged and either slightly
floccose or glabrous; thyrse 5-10 cm. long, slender-stalked, the short peduncle and rachis
more or less floccose to subglabrous; grapes 6-10 mm. thick, black and sometimes with a
thin bloom, the skin thin, the pulp juicy and sweet; seeds 4-6 mm. long, 3-4 mm. broad,
short-beaked. Climbing on trees, shrubs and over boulders in canyons of rots. in the
Trans-Pecos, fruiting Aug.-Oct.; from Tex. to Ariz. and n. Mex.

The leaves of var. arizonica are usually smaller and their lower surface is more or less 
permanently covered with short straight whitish hairs, whereas the var. glabra Munson 
(V. Treleasei Munson) has leaves to 12 cm. long and their lower surface is essentially 
glabrous or the vein axils are provided with small tufts of short straight hairs. 
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10. Vitis rupesbis Scheele. SAND CRAPE, SUGAR GRAPE. Low bushy plant to about
25 dm. high or less, with early fruit, seldom climbing, either ascending or prostrate, 
sometimes trailing over rocks and bushes, bark tardily shredding, young shoots leafy to 
the tip; diaphragm 2-3 mm. thick; tendrils red, wanting or only at tips of fertile branches; 
stipules 4-5 mm. long; leaves thick, reniform to reniform-ovate, mostly abruptly short
pointed at apex, the blade folded upward ( conduplicate) to form a trough so that the 
light-colored lower surface is exposed, 5-10 cm. long above the petiole and usually con
siderably broader, sometimes as much as 2 dm. wide, the base with a broad open sinus 
to nearly truncate, the margins with few coarse apiculate teeth and often shallowly lobed, 
glabrous and somewhat shiny on both surfaces, often tinted light-glaucous above; petiole 
short. angled, glabrous; ground shoots sometimes bearing slightly lobed leaves; thyrse 
2-5 cm. long, on a peduncle of equal or less length; rachis and peduncle usually somewhat
fioccose at anthesis; grapes globose to depressed, 6-12 mm. in diameter, black and some
what glaucous, soon dropping, the skin thin, pulp sweet and pleasant; seeds 4-5 mm. long
and nearly as broad, abruptly short-beaked. On rocky limestone slopes and stream beds
on the Edwards Plateau, fruiting July-Sept.; from Tex. and Okla., n. to Mo., W.Va. and
Tenn.

11. Vitis monticola Buckl. SWEET MOUNTAIN GRAPE. Rather slender small-leaved
climber, to about 10 m. high; young growth gray- or white-tomentose or floccose but 
becoming glabrous, the canes eventually terete; diapluagm 2-3 mm. thick; stipules 3-4 
mm. long; leaves suborbicular-reniform to cordate-ovate or deltoid-ovate, obtuse to short
acuminate at apex, 5-10 cm. long above petiole and usually about as broad as long, the
basal sinus from almost oblique-truncate to commonly inverted U-shaped, marginal teeth
broad-angled and mostly short and ending in a sharp or bluntish mucro or apex, occa
sionally slightly lobed on the shoulders, eventually becoming glabrous and glossy though
a little cotton may remain on the veins of the lower surface; thyrse 4-7 cm. long, forked,
compact, the rachis and short peduncle glabrous or only slightly floccose; grapes 6-12 mm.
in diameter, black or rarely red or pinkish, roughish, thinly glaucous, sweet; seeds 5-7
mm. long and about as broad, mostly with a short abrupt beak. V. texana Munson, ? V. 
Champinii Planch. On limestone hills and ridges of the Edwards Plateau, fruiting Sept.
Oct.; endemic.

The small glossy leaves with squared notches resemble the east Texas V. rotundifolla. 
The more prolonged leaf apices, the branched, not simple, tendrils and shredding, not 
tight lenticellate, bark, as well as a diaphragm at the nodes, readily separate this species 
from V. rotundifolia. 

12. Vitis vulpina L. Fox CRAPE, WINTER CRAPE, FROST GRAPE, cmCKEN GRAPE. Vigorous
high-climbing vine with stout trunk; young growth glabrous or soon glabrate, the 
branchlets terete; diaphragm 2-6 mm. thick; stipules 5-8 mm. long; leaves of fertile 
branches thick-herbaceous, broadly cordate-ovate, usually with a long sharp apex, 8-18 
cm. long from petiole, longer than wide, the basal sinus prevailingly broadly inverted
U-shaped, coarsely and sharply irregularly toothed, unlobed or merely with angled
shoulders, upper surface bright-green and lustrous, lower surface lighter-green and
usually glabrous except for short straight hairs on veins and as tufts in the axils of veins;
petiole shorter than blade, usually with short straight erect or spreading hairs; thyrse
loose and open, to 2 dm. long; fruiting pedicels about 5 mm. long; peduncles sometimes
with an early-deciduous tendril; grapes black and shining, often glaucous, 5-10 mm. in
diameter, persistent, edible after frost; seeds 5-6 mm. long, 4-5 mm. thick. Edge of
woods and in woods, fields, along roadsides and on hees along rivers and streams in
e. third of Tex., fruiting Oct.-Nov.; from Fla. to Tex., n. to N.J., Wisc. and Neb.

13. Vitis Berlandieri Planch. SPANISH_ CRAPE, WINTER GRAPE, UVA CIMARR0NA. Stocky
or stout vine, moderately climbing or in moist favorable situations reaching tops of trees 
to 12 m. or more high; young growth striate or angled, the tips gray-cottony or -tomentose; 
diaphragm 3-4 nun. thick; stipules 3-4 mm. long; leaves suborbicular-cordate to cordate
ovate, abruptly acute to short-acurninate at the deltoid apex, 8-12 cm. long above the 
petiole, commonly broader than long, marginal teeth of different sizes and commonly 
broad or bluntish although short-apiculate, with short lobes or indications of them 
toward apex, the basal sinus narrow or broad, upper surface at first with thin cobwebby 
hairs but soon becoming glabrous and shining dark-green, lower surface somewhat cottony 
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when young but eventually glossy although retaining cobwebby or somewhat floccose 
pubescence on ribs and nerves; petioles somewhat shorter thi;m blades, cottony pubescent 
or floccose; thyrse 7-20 cm. long, the stout peduncle and rachis cottony , often strongly 
forked; grapes 4-8 mm. thick, purple to black or reddish, with light or heavy bloom, 
pleasant ta�ting, on pedicels 4-5 mm. long; seeds variable , the largest about 5 mm. long 
and 4 mm. broad, with a short abrupt beak. V. Helleri (Bailey) Small. Climbing on 
shrubs and trees and over boulders in canyons and on limestone slopes on the Edwards 
Plateau, fruiting Aug.-Oct.; also adj. Mex. 

Those plants that have more rounded leaves with very glossy lower surface and have 
been designated V. 1Ielleri are referred here. On the Edwards Plateau this species is 
somewhat a counterpart of the more eastern V. oulpina. 

14. Vitis cordifolia Michx. FROST CRAPE, cmCJCEN CRAPE. Tall and vigorous vine
reaching the tops of the tallest trees and the large trunks to about 8 cm. in diameter; 
tips slender and rapid-growing, nearly smooth or grayish- to tawny-pubescent but soon 
becoming glabrous; diaphragm 2-6 mm. thick; stipules 3-5 mm. long; leaves cordate
ovate or sometimes more or less triangular in shape, the apex usually long-pointed and 
sharp, basal sinus mostly broad, 5-15 cm. long or more above the petiole and about two 
thirds as wide, the margins variously simply but not deeply apiculate-toothed, mostly 
unlobed but frequently shouldered or angled and sometimes with a distinct lobe on 
either side, the upper surface glabrous and glossy, the lower surface light-green and 
glabrous with tufts in vein axils and usually with some cobwebby hairs along the veins, 
varying to pubemlent and then mostly glabrescent to occasionally distinctly pubescent; 
petioles slender, sometimes nearly as long as the blade, with cobwebby or flocculose 
hairs; thyrse slender and open, 6-15 cm. long, frequently forked at or near base, the 
peduncle slender but short, the fruiting pedicels about 5 mm. long; grapes 3-10 mm. in 
diameter, black and only slightly if at all glaucous, persistent, sweet after frost; seeds 
about 5 mm. long, 3-4 mm. broad. In thickets and open woods in n.-cen. Tex., fruiting 
Oct.-Nov.; from Tex. and Okla. to Fla., n. to Pa. and Kan. 

2. P ARTHENOCISSUS PLANCI:i:. VmGINIA CREEPER. WooDBINE 

Woody vines, trailing or climbing by branched tendrils that affix themselves by twining 
tips or by enlarged terminal adhesive disks; leaves digitate or palmately lobed; leaflets 3 
to 1, rather coarsely serrate; inflorescence cymosely compound; flowers perfect or uni
sexual; calyx slightly 5-toothed; petals free, concave, thick, expanding before they fall; 
disk none; berries with thin flesh; seeds 1 to 4. 

About 10 species in North America and eastern Asia. 

I. Leaflets fleshy-thickened, mostly 7, 3-5 cm. long, to about 2 cm. wide; endemic to
the Edwards Plateau ........................... 1. P. heptaphylla. 

1. Leaflets tl1in-'herbaceous, usually 5 or 6, typically much more than 5 cm. long and
2 cm. wide ( 2 )

2 ( 1 ). Tendrils with 3 to 8 branches that terminate in adhesive disks; leaves dull on 
upper surface; inflorescence with a pronounced central axis; in the eastern half 
of Texas ..................................... 2. P. quinquefolia. 

2. Tendrils with 3 to 5 diskless branches; leaves glossy on upper surface; inflorescence
dichotomously forked; in west Texas ............. 3. P. vitacea. 

1. Parthenocissus heptaphylla ( Buckl.) Small. Vine, sometimes climbing to 10 m.,
glabrous, with long forking tendrils; leaflets mostly 7 but occasionally 5 or 6, sessile or 
short-petioluled, oblanceolate to oblong-oblanceolate or sometimes the lateral oblong
lanceolate, acuminate, fleshy-thickPned, 3-5 cm. long, to about 2 cm. wide above the 
middle, coarsely few-toothed above the middle or somew1hat incised, glossy on upper 
surface, often cuneately narrowed at base; corymbs 4-8 cm. broad, pendulous; berries 
subglobose, to 1 cm. in diameter, dark-blue to nearly blackish, glaucous; seeds as many as 
4, to 6 mm. long. Ampelopsis heptaphylla Buckl., Parthenocissus texana Rehd., Psedera 
texana ( Rehd.) Greene. Climbing over small trees and shrubs in rocky or sandy soils , 
endemic on the Edwards Plateau. 
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Besides their smallness, the leaves of this species are quite fleshy-thickened, resembling 
somewhat those of Cissus in texture. 

2. Parthenocissus quinquefolia ( L.) Planch. VmGINIA CREEPER, HIEDRA, PARRA. High
climbing vine by means of adhesive disks of the 3 to 8 tendril branches; leaflets distinctly 
petiolulate, to about 15 cm. long and 5 cm. wide, oblong-obovate to elliptic, acuminate, 
coarsely toothed, pale-green and dull above, glaucescent beneath, glabrous or pubescent 
in f. hirsuta (Donn) Fern. [P. hirsuta (Donn) Small]; cymes usually approximate and 
with a prolonged central axis, forming a paniculate inflorescence with a solitary ascending 
to divergent lower branch and as many as 200 or more flowers; berries 5-7 mm. in di
ameter; seeds 1 to 3. In woods and on rocky banks, in open woodlands, on fences and edge 
of forests in the e. half of Tex., May-July; from Fla. to Tex., n. to N.E., Ind., Ill. and 
Minn. 

3. Parthenocissus vitacea (Knerr) Hitchc. THICKET CREEPER. Plant loosely climbing
or trailing; tendrils with 3 to 5 slender-tipped twining branches without disks; leaves 
lustrous above, green and glabrous to thinly pubescent beneath; leaflets mostly 5-12 cm. 
long; inflorescences mostly scattered in elongate panicles or solitary, without a prolonged 
central axis, consisting of a pair of subequal divergent few-flowered branches; berries 
8-10 mm. long; seeds 3 or 4. P. inserta (Kern.) Fritsch. In woods, thickets and on
banks in w. Tex., May-July; from Que. to Man. and Mont., s.w. to Wyo. and Tex.

3. AMPELOPSIS MrCHX.

Climbing or erect shrubs with tight bark and lenticels, the pith white, with or without 
tendrils opposite the leaves; leaves thin, deciduous; inflorescence a dichotomous cyme; 
flowers small, greenish, mostly 5-merous and perfect; calyx scarious, saucer-shaped; petals 
free, spreading; disk cup-shaped, free from ovary except at base, the margins entire or 
scarcely crenate; berry dry or pulpy; seeds 1 to several, trigonous-obovoicl. 

About 25 species in North America and Asia. 

I. Leaves simple or rarely only shallowly lobed, cordate to truncate at base . . . . . . . . .  . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  I. A. cordata. 

I. Leaves twice-pinnate or ternate, the leaflets small .. .. . 2. A. arborea.

I. Ampelopsis cordata Michx. Plant nearly glabrous, high-climbing; leaves petiolate,
broadly ovate to suborbicular-ovate, cordate to truncate at base, acuminate at apex, to 
about 15 cm. long and wide, typically smaller, coarsely and sharply toothed, unlobed or 
very rarely with some shallowly 3-lobed, dark-green above, pale-green beneath; panicu
late cymes lax; style slender; berries oblate, less than 1 cm. in diameter, bluish-purple 
or greenish. Cissus Ampelopsis Pers. In rich woodlands and bottomlands along rivers 
and streams in the e. half and the Panhandle of Tex., Apr.-June; from Fla. to Tex. and 
Mex., n. to Va., 0., Ind., Ill. and Neb. 

2. Ampelopsis arborea ( L.) Koehne. PEPPER-VINE. Plant nearly glabrous, bushy or
high-climbing; leaves petiolate, triangular-ovate in outline, twice-pinnate or ternate, 15 
cm. long or more; leaflets ovate to rhombic-ovate, acute to acuminate at apex, rounded
to cuneate at base, the larger ones 3-7 cm. long, coarsely cut-toothed, dark-green above,
pale-green beneath; cymes rather short, mostly less than 8 cm, long; disk very thick,
adherent to the ovary; berries black, pulpy, subglobose to obovoid, 1-1.5 cm. in diameter.
Cissus arborea ( L.) Des Moul. Along streams, in and on edge of swamp forests, in
fencerows and waste places, mostly in s. and e. Tex., June-Aug.; from Fla. to Tex. and
n.e. Mex., n. to Md., Ill., Mo. and Okla.

The Mexican A. mexicana Rose has been reported as being in southwest Texas where
it might occur as an escape from cultivation. No material from Texas has been seen. Its 
distinctive 3-foliolate leaves readily separate it from our two indigenous species. 

4. CISSUS L. POSSUM-GRAPE 

A mostly pantropical genus with several hundred species. 

I. Cissus inclsa (Nutt.) Des Moul. MARINE-IVY IVY TREEBINE, cow-ITCH, HIERBA
DEL DUEY. A stout heavy vine with warty tight-barked stems to at least IO m. long from
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tuberous roots; pith white; leaves petiolate, fleshy-thickened and succulent, to 8 cm. long 
and about as wide, deciduous or semievergreen, extremely variable, from simple and 
broadly ovate or ovate-reniform to more or less trilobed or trifoliolat�, the margins coarsely 
and irregularly toothed; leaflets ovate to obovate, cuneate; peduncle at first usually 
exceeding the subtending leaf, supporting an umbelliform cyme; flowers 4-merous, 
perfect or unhexual; petals free, spreading; disk a deeply 4-lobed cup that is free from 
the ovary except at its base; berry obovoid, black, 6-8 mm. long, dry, beaked by the 
persistent style, on recurved pedicels, 1- to 4-seeded; seeds trigonous-obovoid. Sprawling 
or climbing over rocks, trees and shrubs in chaparral, salt marshes and open woodlands, 
throughout most of the state, rare or absent in the extreme e. part and in the Panhandle, 
May-Sept.; from Fla. to Tex. and adj. Mex., n. to Mo. and Kan. 

Plants with simple undivided leaves are frequent in the Rio Grande Plains and Valley. 
There seems to be no other. difference, however, that would separate these plants from 
the typical plants with trilobed or trif oliolate leaves. 

The tropical American C. sicyoides L. {WATERWITHE TREEBINE or BEJUCO wco) has 
been reported as being in southwest Texas. Although the species is known from Tamauli
pas State, Mexico, no material has been seen from Texas. It is easily distinguished by its 
entire, ovate-cordate succulent leaves whose margins are finely bristle-toothed. 

FAl\1. 114. TILIACEAE Juss. LINDEN F AMIL y 

Trees or shrubs, the pubescence mainly of stellate or branched hairs; leaves alternate 
or rarely opposite, simple or sometimes lobate, usually serrate, stipulate; flowers usually 
perfect, regular, solitary or in cymes or panicles; sepals 5 or rarely 3 or 4, free or 
coherent, deciduous, commonly valvate; petals as many as the sepals, mostly irnbricated 
in the bud; stamens usually numerous and indefinite in number, distinct or mostly united 
into 5 or 10 bundles, some often staminodes; anthers 2-celled; fruit 2- to IO-celled or 
{ by abortion) I-celled, dry or drupaceous, dehiscent or indehisccnt. 

About 450 species in 50 or more genera, mostly tropical and subtropical. 

1. Trees; peduncle adnate to a bract; fruit nutlike, globose, indehiscent ........... . 
. . . • . . . . . . . . . . . . • . • . . . . . . . . . . . . . • • • . . . • . . . . • • 1. Tilia, p. 1023. 

1. Shrubs or herbaceous; peduncle free, not adnate to a bract; fruit capsular, linear
oblong, dehiscent •.......................... .. 2. Corchorus, p. 1024. 

1. TILIA L. BASSWOOD. LINDEN 

Trees with soft white wood and fibrous tough inner bark, the pubescence of simple 
or stellate hairs; leaves petiolate, the broad blade very oblique at base and palmately 
veined, serrate; stipules deciduous; flowers fragrant, white or yellowish, 5-merous, in 
axillary cymes; peduncle adnate about to the middle of a narrow short-petioled foliaceous 
membranous bract; sepals distinct; petals spatulate-oblong; stamens numerous, distinct 
or united into 5 bundles each of which is in front of a petal; staminodes lacking or present 
with one in front of each petal; fruit globose, nutlike, tomentose, dry and woody, inde
hiscent, 1- or 2-seeded. 

A genus of about 50 polymorphic species mainly of Asia with a few in eastern North 
America and Mexico. 

In regard to Tilia, the recent tendency of some workers is to consider the basswoods of 
southern United States as one extremely polymorphic species; namely, T. americana L. 
Other researchers tend to recognize as many as 16 species in this part of the country. Any 
present treatment must be tentative and, consequently, unsatisfactory. It is, of course, less 
frustrating to "lump" all of the basswoods into one polyglot species. 

1. Expanding and mature leaves glabrous or sparsely pubescent with simple hairs;
peduncles and pedicels glabrous ................. 1. T. americana. 

1. Expanding leaves stellate-pubescent; mature leaves stellate-tomentose or glabrescent
with stellate and simple hairs { 2) 
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2 ( 1). Mature leaves somewhat rusty-brown stellate-tomentose to sparsely stellate-pubes
cent; peduncles and pedicels glabrous or glabrescent ....................•.. 
. . • • . . •.•.•...•••....•...•..•.•.............. 2. T. carolin iana. 

2. Mature leaves glabrous or glabrescent with stellate and simple hairs; peduncles and
pedicels pubescent •...•••.....•..••........... 3. T. -floridana. 

1. Tilia americana L. AMERICAN BASSWOOD. Tree to 40 m. high; branchlets green,
glabrous; leaves with a glabrous petiole 3-5 cm. long, broadly ovate, obliquely cordate to 
truncate at base, abruptly acuminate at apex, to 2 dm. long, coarsely serrate with long
pointed teeth, glabrous from the first, light-green beneath, commonly with tufts of hairs 
in the axils of the lateral veins; flowers about 15 mm. across, in pendulous 6- to 15-
flowered slender-branched cymes, with staminodia; pedicels glabrous; inflorescence bract 
usually stalked, glabrous, tapering toward the base; stamens shorter than the petals; fruit 
ellipsoid to subglobose, thick-shelled, without ribs. In rich moist soils of woods and bot
tomlands in n.e. Tex., spring-summer; from Can., s. to Va. and Ala., w. to N.D., Kan. 
and Tex. 

2. Tilia caroliniana Mill. CAROUNA BASSWOOD. Large tree to about 30 m. high; leaves
with stout glabrous to slightly pubescent petioles to 35 mm. long, broadly ovate, obliquely 
truncate to cordate at base, abruptly acuminate at apex, to 13 cm. long, with coarsely 
dentate margins, the upper surface dark-green, clothed with rusty-brown woolly hairs on 
the lower surface; cymes 8- to 15-flowered; inflorescence bracts essentially glabrous; fruit 
subglobose to ellipsoid, pubescent, about 6 mm. in diameter. T. phanera Sarg. In open 
woodlands, along forested streams and lowlands in e. and cen. Tex., spring-summer; 
from N.C., s. to cen. Fla., w. to s.w. Ark. and Tex. 

3. Tilia 8oridana SmaU. FLORIDA DAsswooo. Tree to 20 m. or more high, with fur
rowed bark; twigs yellowish to reddish-brown; leaves thin, broadly ovate to ovate-oval , 
obliquely truncate to subcordate at bac;e, abruptly short-acuminate at apex, to 12 cm. 
long , coarsely serrate with conspicuously gland-tipped teeth, deep-green above, white
villous to white-tomentose and often glaucous beneath ( especially when young), soon 
glabrate; inflorescence bracts relatively small, spatulate or scythe-shaped, 10-15 cm. long, 
mostly much less than 2 cm. wide, somewhat rounded at base and decurrent to within 
5-15 mm. of the base of the peduncle, somewhat pubescent; cymes few-flowered; peduncle
pubescent, the free portion 5-15 mm. long; pedicels pubescent; sepals lanceolate to
linear-lanceolate, 3-3.5 mm. long; petals about 5 mm. long; staminodia nearly linear to
linear-spatulate, slightly shorter than the petals; fruit globular. T. nuda Sarg., T. leuco
carpa Ashe. In rich woods in e. and cen. Tex., Apr.-June; from Fla. to Tex., n. to s.e.
Va., s. Ind., s. Ill. and Mo.; also n.e. Mex.

2. CORCHORUS L.

About 100 species in warm regions of the world. The fiber, jute, is obtained from two 
Old World species. 

1. Corchorus hirtus L. OmNoco JUTE, MORALIA. Plant herbaceous or subshrubby,
usually much less than 1 m. high, minutely pubescent to glabrate throughout, the stems 
simple or sparingly branched; leaves alternate, with short pilosulous petioles, ovate to 

oblong-elliptic or narrowly lanceolate, subobtuse to acuminate, serrate, to 6 cm. long; 
flowers solitary or in clusters of 2 or 3 opposite the leaves; pedicels to 5 mm. long; sepals 
and petals 5 or rarely 4; sepals linear-lanceolate, acuminate, to 8 mm. long; petals obovate 
to linear-spatulate, a little shorter than the sepals; stamens 10 ( in ours); filaments filiform, 
simple; anthers introrse; capsule slender, siliquelike, to 6 cm. long, 4-celled, ascending or 
spreading, flattened contrary to the septum, appressed-puberulent, short-beaked, longi
tudinally dehiscent. Incl. var. orinocensis (H.B.K.) K. Schum. C. orinocensis H.B.K. In 
waste places and along roadsides in s. Tex., throughout year; from Fla. to Tex. and Ariz., 
s. through Latin Am.
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Plants herbaceous or shrubby, rarely arborescent, with more or less mucilaginous 
sap, usually pubescent with simple, stellate or forked hairs; leaves simple, alternate, 
petioled, stipulate; flowers regular, perfect; calyx often subtended by a calyxlike involucel; 
petals 5, hypogynous, convolute in the bud, asymmetric, more or less united at base to 
the stamen column; stamens numerous, monadelpbous; anthers I-celled, reniform; pollen 
grains large, spiny; carpels 3 or more, I-celled; style usually several-branched; fruit a 
loculicidal capsule or ( in most of the genera) the mature carpels separating from one 
another and from the receptacle; seeds often pubescent. 

About 1,000 species in about 75 genera ,in tropical and temperate regions throughout 
the world. A family of highly ornamental plants, with numerous species of Hibiscus,
Malva, Abutilon and Althaea under cultivation. It includes the cotton plants ( Gossypium
spp.), the vegetable okra ( Hibiscus esculentus L.) and the marsh-mallow ( Althaea
offecinalis L. ) , of Europe, whose mucilaginous root is used in making the popular 
confection. 

1. Style branches and stigmas twice the number of the carpels; stamen tube not fila
mentiferous at the apex, this usually dentate; stigmas capitate or discoid; fruit 
a schizocarp; carpels normally 5, often indehiscent or tardily dehiscent; ovule 
solitary, ascending ( 2) 

1. Style branches and stigmas of the same number as the carpels or the style unbranched
and the stigmas entire or nearly so ( 4) 

2( 1). Petals auriculate on one side of the claw; fruit berrylike until fully mature, with 
a fleshy outer envelope; plants shrubby or arborescent; Bowers solitary in the 
axils or in terminal or subtenninal clusters; involucel of 5 to 16 narrow bractlets; 
corolla funneliorm, the petals connivent or spreading only at apex; column usually 
long-exserted; carpels indehiscent, unappendaged, becoming dry and stony, usually 
finally separating ........••.••.•..•..••••••••• I. Malvaviscus, p. 1028. 

2. Petals not auriculate; fruit not berrylike or fleshy ( 3)
3(2). Inflorescence subtended by an involucre of conspicuously veined foliaceous bracts,

these often whitish and scarious toward base; flowers often attached to the bracts; 
involucel none and the inner flowers subtended only by narrow stipules; plants 
herbaceous ............................•..•••. 2. Malachra, p. 1029. 

3. Inflorescence . not foliaceous-involucrate or the bracts wholly foliaceous; flowers free
from the subtending bracts; involucels always present, the bractlets various; 
plants shrubby or suffrutescent ..........•...... 3. Pavonla, p. 1029. 

4 ( 1). Fruit capsular or baccate, the carpels remaining attached to one another and to 
the axis; stamen tube usually not filamentiferous at the apex, usually dentate or 
lobed; involucel usually present but sometimes much-reduced; fruit loculicidally 
dehiscent or indehiscent, the cells 5 or fewer ( 5) 

4. Fruit usually a schizocarp, the carpels separating finally from one another and from
the axis; stamen tube filamentiferous at and often also below the apex ( 8) 

5 ( 4). Style branches becoming more or less divergent, the stigmas more or less capitate 
or discoid; seeds usually reniform ( 6) 

5. Style branches short and erect or the style unbranched and clavate; seeds usually
angulate or obovoid ( 7) 

6(5). Ovules solitary, ascending; capsule depressed, saliently 5-angled; involucel of 5 to 
10 narrow bractlets, rarely obsolete; plants herbaceous or somewhat shrubby ... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . 4. Kosteletzkya, p. 1029. 

6. Ovules 2 or more in each cell; capsule not depressed or ( if lightly so) not saliently
angled ..........................••..•.....•. 5. Hibiscus, p. 1029.

-----

UI Parts of this treatment adapted from various publications of T. H. Kearney; generic 
key adapted from Am. Midl. Nat. 46:93-131. 1951. 
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7 ( 5). Plants herbaceous or suHrutescent; bractlets of the involucel more than 3, smalland narrow, or the involucel wanting; calyx deeply 5-cleft, the oil glands ( when present) in definite longitudinal rows; cotyledons not black-dotted ......•.•.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 6. Cien.fuegosia, p. 1033. 7. Plants with a somewhat ligneous stem; bractlets 3, persistent and foliaceous to small,subulate and caducous; calyx dentate to nearly entire, with oil glands usuallyscattered but sometimes in rather definite longitudinal rows; cotyledons black-dotted ....................................... 7. Gossypium, p.1033. 
8 ( 4). Stigmas decurrent on the style branches, the latter filiform to clavate but usuallynot noticeably expanded at the very apex ( 9) 8. Stigmas apical or very nearly so, capitate to discoid or obliquely truncate, usuallydistinctly larger than the apices of the style branches ( 12) 
9 ( 8). Bractlets of the involucel distinct, 1 to 3 or sometimes wanting; herbs with lobedor parted leaves ( 10) 9. Bractlets more or less united; herbs or shrubs ( 11) 

10 ( 9). Carpels usually with an inflexed or incw·ved beak, this often with its cavity partly separated from the larger seed-containing cavity by an encloglossum ( transverseprojection from the dorsal wall)! petals broadly truncate, usu�ly ��ose or fimbriateat apex; taproot often much-thickened . . . . . . . . . . . 8. Callirhoe, p. 1033. 10. Carpels beakless, the cavity not divided; petals often deeply notched; taprootnot thickened ................................ 9. Malva, p. 1035. 
11 ( 9). Involucel wi� 6 �r more ( rarely only 5) lobes; receptacle ( columella) not enlarged at apex or pro1ectmg above the carpels; plants herbaceous .................. .
11. Inv�i���l· ��ifu 0

3 ·t�· 6 ·1���; ���;pt;ci; -��l;;g�d ·,·�o�i�;f�:�:�fJf'a�o::�x. oftenprojecting above the tip of the carpels; plants herbaceous to shrubby or arborescent............................................. 11. Lavatera, p. 1037. 
12 ( 8). Ovules normally 2 or more in each carpel ( 13)12. Ovules normally solitary in each carpel ( 18) 
13( 12). Involucel none ( 14)13. Involucel present (17) 
14( 13). Carpels more or less completely divided into 2 superposed cavities; herbs orshrubs ( 15) 14. Carpels I-celled, the cavity undivided ( 16) 
15( 14). Carpels 5 (rarely 3, 4 or 6), 2-celled by horizontal or oblique constriction of the lateral walls, with no internal projection from the dorsal wall ............ .. . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 12. Wissadula, p. 1037. 15. Carpels 5 to 11, 2-celled by a horizontal projection (endoglossum) from the dorsal wall............................................. 13. Pseudabutilon, p. 1038.
16(14). Carpels greatly inflated, rounded and muticous at apex, the walls thin and papery; plant herbaceous or merely suffrutescent, the stems often weak and vinelike; flowers relatively small, on slender axillary peduncles; carpels promptly loculicidal and tardily septicidal, normally hirsute with long hairs ............ .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . 14. Herissantia, p. 1038. 16. Carpels not or only moderately inflated, commonly more or less pointed at apex ancl mucronate to rostrate or aristate, the walls firm-membranous to coriaceous; plants herbaceous to shrubby or arborescent; flowers often large and showy .......... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 15. Abutilon, p.1038. 
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17 ( 13). Carpels almost completely septate by a transverse projection ( endoglossum) 
from the dorsal wall, with l ovule in each compartment; stamen tube filamentifer
ous at apex; plants herbaceous; bractlets 3, more or less persistent, often foliaceous; 
carpels deeply incised, often bicuspidate or biaristate on the dorsal angle, rugose 
below, hirsute, septicidal and partly loculicidal .... 16. Modiola, p. 1042. 

17. Carpels not septate but the dorsal wall sometimes bearing a palatelike internal fold
( endoglossum) at base of the dehiscent section of the carpel, this projecting a 
short way into the cavity; stamen tube usually filamentiferous below as well as at 
the apex; nectary of 5 segments; carpels often remaining attached to the axis long 
after maturity by a threadlike branch of the midrib .. 17. Sphaeralcea, p. 1042. 

18( 12). Involucel present; ovule ( except in Sida) erect or ascending ( 19)
18. lnvolucel absent or ( rarely in Sida) a false involucel of several narrow bracts borne

on the peduncle shortly below the calyx ( 22) 
19(18). Cavity of the carpel more or less completely divided into 2 compartments by a 

transverse septum ( endoglossum), the lower compartment holding the seed; annual 
or perennial herbs; bractlets 3, adnate to or home below the calyx; carpels dehi,;-
cent to about the middle ....................... 16. Modiola, p. 1042. 

19. Cavity of the carpel not divided but sometimes ( in Sphaaralcaa) with a palatelike
fold ( endoglossum) of the dorsal wall at base of the dehiscent section, this pro
jecting a short way into the cavity ( 20) 

20 ( 19). Carpels sharply differentiated into a smooth dehiscent empty apical section 
and a reticulate indehiscent basal section, the latter containing the seed; annual 
or perennial herbs; bractlets small and narrow, usually caducous ............ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17. Sphaeralcea, p. 1042. 

20. Carpels not sharply differentiated apically and basally, usually without reticula
tion (21) 

21 ( 20). Ovules erect or ascending; plants annual or perennial, herbaceous to shrubby; 
carpels incurved-rostrate to muticous, usually more or less rugose, sometimes ap
pendaged externally on the back, the lateral walls firm and persistent to thin and 
soon disintegrating ............................ 18. Malvastrum, p. 1047. 

21. Ovules pendulous; plants perennial, herbaceous; stems decumbent or prostrate;
herbage closely stellate-canescent or lepidote; flowers axillary; mostly solitary; 
involucel present or absent; fruit discoid to hemi�pheric; carpels muticous or 
sho1 t-beaked, the lateral wal1s disintegrating and releasing the seed .......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 21. Sida, p. 1049. 

22 ( 18). Fruit technically a capsule, the 5 carpels loculicidal to the base but not or incom
pletely septicidal and not ( or very tardily) separating from the axis at maturity; 
leaves entire or dentate, cordate; ovule pendulous .. 19. Bastardia, p. 1048. 

22. Fruit a schizocarp, septicidally dehiscent, the carpels separating from the axis and
usually from one another at maturity ( 23) 

23 ( 22). Carpels greatly inflated, much larger than the seed, muticous, the walls thin, 
papery or membranous ( 24) 

23. Carpels not greatly inflated ( 25)
24( 23). Carpel cavity not divided and without an internal appendage; ligaments ( attach

ing threads) usually wanting or poorly developed .. 14. Herissantia, p. 1038. 
24. Cavity usually partly divided longitudinally by an outgrowth ( endoglossum) originat

ing near the base of the dorsal wall but becoming detached and often finally 
appearing as if attached to the ventral wall, the endoglossum often pectinate and 
more or less embracing the seed; ligaments present, 2 or 3 per carpel, holding the 
carpel attached to the columella until maturity .... 20. Caya, p. 1049. 
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25 ( 23 ). Carpel cavity partially divided into 2 superposed comparhnents by a transverse 
fold or ring at base of the dehiscent portion; plants shrubby or suffrutescent; leaves 
entire or nearly so; carpels 4 or 5, not reticulate basalJy ..................•• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . 12. Wissadula, p. 1037. 

25. Carpel cavity not divided as above but an endoglossum ( palatelike internal projection
from the dorsal wall ) sometimes present in Sphaeralcea ( 26) 

26(25 ). Carpels differentiated into a smooth ventrally dehiscent apical section and a 
usually larger rugose-reticulate indehiscent basal section; plants herbaceous ..... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . • . . . • . . . . . . . . 17. Sp11aeralcea, p. 1042. 

26. Carpels not differentiated apically and basally ( 27 )

27 ( 26). Ovules erect or ascending ..................•. 18. Mafoastrom, p. 1047. 
27. Ovules pendulous or resupinate-horizontal ( 28 )

28(27 ). Lateral walls of the carpels firm, persistent; seeds without an aril-like envelope;
flowers axillary and solitary or more or less aggregated in racemes, spikes or heads; 
calyx usually angulate, sometimes much-accrescent, the lobes commonly erect or 
connivent over the fruit; carpels muticous to birostrate or biaristate, often rugose 
or muricate, indehiscent or slightly dehiscent at apex .............•......•• 
. • . . . • • . . . . . . . . • . . . • . . . . • . . . . . • . . . . . . • . . . . • . . 21. Sida, p. 1049. 

28. Lateral walls of the carpels fragile, soon disappearing or becoming lacerate; seeds
usually more or less enveloped by an arilliform often reticulate endocarp, this 
sometimes closely adherent to the seed coat; fruit discoid to nearly hemispheric, 
depressed, the carpels incurved and with a dorsal angle, umbo or spur ....... . 
• . . • . • . . • . • • . • • • . • • . . . . • • . . • . . . . • . . . . . . . . . . . . 22. Anoda, p. 1054.

I. MALVAVISCUS FABR.

Shrubs with many-branched stems; leaves alternate, petiolate, with caducous stipules, 
toothed, often lobed or angled; flowers usually red, pedunculate, axillary or racemose; 
involucre bractlets several to numerous; calyx campanulate, 5-lobed; corolla contorted, 
tubelike; petals 5, erect-connivent or spreading only above, obovate-cuneate, emarginate, 
auriculate at base; stamina! column exserted, 5-parted at apex, bearing numerous 
stamens toward the apex; fruit 5-celled; carpels baccate, indehiscent, !-seeded. 

A small American genus of about 20 complex species. 

1. Leaves suborbicular-ovate, about as broad as long, deeply cordate at base ....... . 
. . • . . . • . . . . . . . . • . . . • . . • . . • . . . .•..•...••.••••• 1. M. arboreus var. 

Drummond if. 
1. Leaves ovate-lanceolate, much longer than broad, rounded to broadly cuneate at

base (2 ) 

2( 1 ). Flowers 23-42 mm. long ...•.•.....•..••••..•.• 1. M. arborem var. 
mexlcanus. 

2. Flowers more than 42 mm. long ..•................• 1. M. arboreus var. 
penduliflorus. 

1. Malvaviscus arboreus Cav. var. Drummond.ii (T.&G.) Schery. DRUMMOND WAX
MALLOW, TEXAS MALLOW. Shrub to 3 m. high, tomentulose; leaves rounded-cordate, 4-9 
cm. long, fully as broad as long, obtuse to acute at apex, usually 3-angulate or shallow
3-lobate, the margins crenate-dentate; bractlets of involucel linear-spatulate; corolla
vermilion-red, 2-3.5 cm. long; fruit red, said to be edible either raw or cooked. M.

Drummondii T. & G. Limestone slopes and ledges, in wooded arroyos, along streams
and in palm groves from s. Edwards Plateau southw. and eastw., flowering throughout
the year; from Fla. to Tex.; also adj. Mex. and Cuba.

The var. mexicanus Schlecht. is rare in the Rio Grande Valley, thence southw. to Col. 
and the W.I. The var. penduliBorus (DC.) Schery ( M. penduliflorus DC.) is frequently 
cult. in the Rio Grande Plains and Valley where it occurs as an esca�. It occurs naturally 
from Mex. to n. S.A. 
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2. MALACIIB.A L.

About 6 species mostly in the American tropics. 
1. Malachra capitata L. MALVA DE CABALLO. Erect perennial herb, usually branched,

velvety stellate-pubescent and often with some long whitish hairs, to 15 elm. high; leaves 
long-petioled, broadly ovate to suborbicular, dentate or obtusely 3- or 5-lobed, the 
lower leaves to 12 cm. long, the upper leaves smaller; stipules subulate, to 15 mm. long; 
heads several-flowered, mostly on axillary peduncles; outer bracts broadly ovate, con
duplicate, cordate at base, acute at apex, strongly nerved against a whitish background, 
velvety, 2-2.5 cm. long, the smaller inner bracts ovate; flowers perfect; calyx 6-8 mm. 
long, its 5 lobes ovate-lanceolate and obtuse; petals 5, inequilateral, yellow or orange
color, about 1 cm. long; stamen tube shorter than the petals, 5-toothed, bearing 15 to 
30 filaments at about the middle; carpels 5, obtuse, convex, reticulated, nearly glabrous, 
2.5-3 mm. long. Fields, thickets, palm groves, roadsides, waste places and cult. grounds 
in s. Tex., flowering throughout the year; from Tex. to C.A. and the W.I.

3. PAVONIA CAv.

About 200 species, mostly tropical and subtropical. 
I. Pavonia lasiopetala Scheele. Plant shrubby, to about 15 dm. high, tomentulose and

cinereous; leaves alternate, petioled, stipulate, ovate-cordate or subcordate, obtuse to 
acutish at apex, the margins coarsely serrate or repand, sometimes slightly angulate
lobed, 25-75 mm. long; flowers perfect, solitary on slender peduncles in the axils; bractlets 
of involucel 5 to 8, linear, rat'her longer than the 5 ovate acuminate 3- to 5-nerved calyx 

lobes; petals 5, rose-color, ciliate on the claw, 12-20 mm. long; stamen column not ap
pendaged; styles 10, the stigmas capitate; carpels 5, I-celled, smooth or obscurely reticu
lated, when mature separating from axis. P. Wrightii Gray. In rocky woods on the 
Edwards Plateau and Rio Grande Plains, flowering the year around; also adj. Mex. 

4. KOSTELETZKYA PREsL SALT MARSH-MALLOW 

About 30 species, mostly in tropical America and Africa. 
I. Kosteletzkya virginica (L.) Gray. Branched perennial herb closely resembling

Hibiscus, to about 15 elm. high, rather roughly stellate-hirsute or -tomentose throughout, 
greenish or somewhat cinereous; leaves gray-green, densely pubescent, the lower ones 
cordate-suborbicular to -ovate and angulate or coarsely toothed, the upper and bracteal 
leaves mostly lanceolate and without or with hastately divergent basal lobes; pedicels 
capillary to coarse and short, frequently equaling or exceeding the bracteal leaves; 
flowering calyx minutely puberulent to densely pubescent, 5-lobed, 8-13 mm. long, its 
linear-subulate bracteoles 6-10 mm. long; petals 5, roseate, 3-4.5 cm. long, 2-3 cm. wide; 
column ( including styles) 15-25 mm. long; fruit prominently 5-angled, depressed; carpels 
copiously villous-hirsute with hairs 1.5-2 mm. long; seeds smooth, one in each carpel. Io 
brackish or nearly fresh marshes and along shores and in swamps, along coastal Tex., 
June-Oct.; from Fla. to Tex., n. to Va. and Del.; also Cuba. 

Our plant is usually referred to var. althaefolia Chapm. [K. althaefolia ( Chapm.) 
Gray J, characterized by having its stems and calyces densely pubescent. 

5. IUBISCUS L. ROSE-MALLOW 

Plants perennial or rarely annual, often shrubby; leaves merely crenate or dentate, or 
pedately cleft; flowers axillary, solitary, the petals 2 cm. long or more; involucel usually 
present; fruit a loculicidal capsule, the carpels 5; seeds several in each cell, essentially 
glabrous to long-hairy. 

About 300 species mainly in tropical and subtropical regions. 
1. Leaves and stems glabrous ( 2)
1. Leaves and stems more or less variously pubescent ( 4)
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2(1). Deciduous shrub; leaves typically triangular-ovate to rhombic, the lobes ( when 
present) broad; cultivated species . . . . . . . . . . . . . . . 1. H. syriacus. 

2. Herbaceous perennial; leaves typically lanceolate, the lobes ( when present) narrow;
indigenous species ( 3) 

3(2). Bracteoles and calyx densely hirsute ............ 2. H. dasycalyx. 
3. Bracteoles and calyx glabrous or very sparsely hirsute ............. ......... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 3. H. militaris. 

4( 1 ). All leaves 3- or 5-parted, the primary segments oblong-cuneate to linear
elliptic ( 5) 

4. Leaves entire or lobate, the lobes triangular-ovate to -lanceolate ( 6)

5 ( 4). Plant a low diffuse annual; calyx strongly veined, papery, with short triangular
ovate lobes above the middle; cultivated species • • • 4. H. trionum. 

5. Plant a rigidly erect shrubby perennial; calyx not veiny, herbaceous, with narrow
lanceolate lobes extending to near base; indigenous in Trans-Pecos Texas ...... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. H. Coulteri. 

6( 4). Small shrubs of dry soils, rarely to 6 dm. high, mostly in central and west Texas; 
petals to about 3 cm. long ( 7) 

6. Large herbaceous perennials of moist or wet places, more than 10 dm. high, mostly
in east and north Texas; petals usually much more than 3 cm. long ( 8) 

7 ( 6). Bractlets of involucel lanceolate-spatulate, only slightly shorter than the calyx 
lobes; leaves conspicuously cordate at base; corolla bright-red; seeds sparsely 
short-hirsute . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. H. cardiophyllus. 

7. Bractlets of involucel short-setaceous to obsolete, mostly less than half as long as the
calyx lobes; leaves broadly cuneate to truncate at base; corolla pinkish or lavender; 
seeds covered by long silky hairs ................ 7. H. denudatus. 

8( 6). Stems usually with prickles; calyx lobes long-attenuate at apex; capsules densely 
covered with long spreading simple tawny hairs . . • 8. H. cubensis. 

8. Stems not prickly; calyx lobes mostly acute-apiculate at apex; capsules short stellate
pubescent to glabrous ( 9) 

9 ( 8). Leaves commonly elliptic-lanceolate and broadly �uneate to rounded at base, with 
age usually becoming glabrous above, gray-pannose beneath; capsules glabrous 
...........................................•• 9. H. Motcheutos. 

9. Leaves ovate to ovate-lanceolate, rounded to cordate at base, permanently pubescent
on both surfaces; capsules more or less pubescent ( 10) 

10( 9). Upper surface of leaves bearing many simple or subsimple hairs; bractlets of 
involucel ciliate with long simple hairs in addition to being shortly stellate
tomentose; capsules usually densely villous-hirsute .. 10. H. lasiocarpos. 

10. Both surf aces of leaves with a very fine and dense stellate pubescence; bractlets
without long simple hairs; capsules eventually glabrescent ................. . 
. . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . . . . . . . • • . . . . 11. H. leucophyllus. 

1. Hibiscus syriacus L. ALTHEA, ROSE-OF-SHARON. Rather large erect branched essen
tially glabrous shrub, 3-6 rn. high; leaves rather small, triangular-ovate to rhombic, 5-7.5 
cm. long, strongly 3-ribbed, most of the lower ones 3-lobed, the margins variously toothed
or notched; flowers axillary on short peduncles, 5-7.5 cm. across; bracts linear, about the
length of the triangular calyx lobes; corolla variously colored from cream-color to white
or bluish, often double; fruit oblong-ovoid, about 2 5  mm. long. A nat. of e. Asia that is
commonly cult., but frequently persists about abandoned homesteads and in waste places.

2. Hibiscus dasycalyx Blake & Schiller. Herbaceous perennial to 1 5  dm. high; stem
greenish, terete, glabrous, about 3 mm. thick above; upper nodes mostly 3- 5 cm. long; 
leaves with slender petioles 3- 5 cm. long, 3-lobed and hastate at base, 5-9 cm. long, 3-10 
cm. wide at base across the lobes, glabrous, the lobes linear-attenuate ( 3-6 mm. wide)
and usually irregularly incised or serrate; flowers 6 or 7, solitary in uppermost axils;
peduncles about 1 5  mm. long, articulate near middle, with spreading hairs above;
bracteoles about 12, narrowly linear-attenuate, the inner surface and margins densely
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hirsute, hirsute to subglabrous on outside, about 15 mm. long, 1-1.5 mm. wide; calyx 
about 25 mm. long, campanulate, densely spreading-white-hirsute on outside, densely 
yellowish-pilose with subappressed hairs on inner surface, the lobes deltoid-apiculate and 
about 7 mm. long; corolla white with a purple spot, when dry about 6 cm. long, the 
apex spreading; ovary densely and subappressed yellowish-pilose; styles free above and 
there pilose; fruit unknown. Rare in Trinity Co. in e. Tex., May-July; endemic. 

3. Hibiscus militaris Cav. SCARLET ROSE-MALLOW, HALBERD-LEAVED ROSE-MALLOW.
Herbaceous perennial, often tinged with red; stems to 25 dm. high, essentially glabrous; 
leaves with slender petioles to 1 dm. long or more, triangular-hastate in general outline, 
glabrous, the basal lobes ( if developed) widely divergent, the middle lobe long-acuminate 
and 2 to 6 times as long as the body of the leaf; bractlets linear-setaceous, tapering to a 
filiform point, to 3 cm. long; calyx glabrous or very nearly so; petals obovate, pink or 
whitish with a purplish base, 6-8 cm. long; capsule glabrous or nearly so; seeds pubes
cent with short reddish-brown hairs. In marshes and shallow water in e. and n.-cen. Tex., 
reported from the Panhandle, May-Nov.; from Fla. to Tex., n. in the interior to 0. 
and Minn, 

4. Hibiscus trionum L. FLOWER-OF-AN-HOUR. Depressed branching hispid to glabrate
annual, to 6 dm. high, with some of the branches becoming prostrate; leaves 3-lobed or 
most of tl1em 3- to 5-parted, the segments mostly cuneate-oblong to spatulate, with the 
middle segment much tl1e largest, all coarsely toothed or incised; bracts linear; flowers 
solitary; pedicel elongating in fruit; calyx setose, papery, dark-striped, becoming in
flated; corolla sulphur-yellow or whitish, with a brown-purple center, 5-7.5 cm. across, 
closing in the shadows; seeds muricate-papillose. A nat. of Cen. Afr., now a weed in N.A.; 
spontaneous in cen. and n. Tex., summer-fall. 

5. Hibiscus Coulteri Harv. DESERT nosE-MALLOW. Suffruticose or even shrubby, to
1 m. high, strigosely hirsute with few-rayed stellular hairs; leaves dimorphous, the lower 
ones broadly ovate to ovate-oval and dentate, the upper ones mostly divided into 3 
narrow coarsely dentate lobes, about 25 mm. in diameter, of rounded or ovate outline; 
lowest leaves commonly undivided, cordate or ovate, incisely serrate and slightly lobed; 
upper leaves 3-cleft and the lobes ovate or some 3- to 5-parted into narrower serrate 
lobes, sometimes all 3- to 5-parted; flowers few, long-peduncled; pedicels usually dis
articulating at maturity of the fruit; bractlets of the involucel 10 to 14, linear-setaceous, 
rigid, 2 cm. or less long, about the lengtl1 of the attenuate-lanceolate 3-nerved lobes of 
the 5-parted calyx, both sparsely hispid with simple rigid hairs; petals broadly obovate, 
2-4 cm. long, whitish to lemon- or sulphur-yellow and commonly reddish- or purple
tinged; capsule glabrous, shorter than the calyx; seeds covered with long hairs. In desert
areas, hills and slopes in the Trans-Pecos, Apr.-Aug.; from Tex. to Ariz. and adj. Mex.

Apparent hybrids between this species and H. denudatus have been seen in the Eagle 
Mts., Hudspeth Co. 

6. Hibiscus cardiophyllus Gray. TULIP.AN DEL MONTE. Herbaceous from a lignescent
perennial base, stellately canescent-tomentose throughout; stems 3-6 elm. high, equally 
leafy to top; leaves with petioles to 7 cm. long, broadly ovate, cordate at base, obtuse at 
apex, more or less sinuate-dentate to crenate or sometimes angulate, 3-7 cm. long, slightly 
less wide, pale beneath and densely stellate-tomentose; peduncles surpassing the leaves; 
involucel of about 10 spatulate-lanceolate 3-nerved tomentose bractlets, rather shorter 
than the eJliptic-lanceolate calyx lobes; petals crimson to deep rose-red, 2.5-3 cm. long; 
capsule glabrous, about 15 mm. long; seeds rather few, puberulent. In canyons, on talus 
slopes, gravelly hills, about boulders and breaks, in chaparral in the Rio Grande Plains, 
on limestone hills n.w. to Val Verde Co., throughout the year; also adj. Mex.

7. Hibiscus denudatus Benth. Suffruticose, 3-6 dm. high, stellately canescent-tomentose,
with several to numerous rigidly erect or ascending stems; leaves sessile or with petioles 
to 1 cm. long, ovate to suborbicular or ovate-oblong, rounded to obtuse at apex, broadly 
cuneate to truncate or slightly cordate at base, to 35 mm. long, coarsely crenate-serrate, 
finely stellate-pubescent; flowers short-peduncled in the axils and commonly along the 
somewhat naked flexuous summit of the branches; involucel of 4 to 7 short setaceous 
bractlets, sometimes obsolete or as much as half the length of the 5 lanceolate acuminate 
canescent-tomentose calyx lobes; petals lavender-purple, 2-3 cm. long; capsule glabrous 
or pubescent at apex; seeds few, densely long silky-pubescent. Incl. var. involucellatus
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Gray. In canyons, crevices, on rocky slopes and clayey hillsides in the Trans-Pecos, Mar.
Oct.; from Tex. to Calif. and adj. Mex. 

8. Hibiscus cubensis A. Rich. Herbaceous perennial, to 3 m. high, densely gray
velutinous throughout ( except on corolla) with short stellate hairs; stem ( sometimes also 
the petioles and peduncles) remotely or rather densely aculeate with straight spreading 
( at length) corky-based prickles 3 mm. long or less, the prickles apparently sometimes 
lacking; leaves with petiole 2-6 cm. long, triangular-lanceolate to oblong-lanceolate or 
ovate-oblong, 8-11 cm. long, 3.5-5 cm. wide, acute to acuminate, subtruncate to shallowly 
cordate at base, the margin crenate-serrate throughout, not at all or only obscurely 
greener above than below; peduncles solitary in the upper axils, to 35 mm. long, jointed 
almost to the base; bractlets about 12, narrowly linear or ( in age) somewhat involute
margined and linear-filiform, 12-15 mm. long, to 1.5 mm. wide, sometimes sparsely 
hispid as well as densely velutinous, in age reflexed; calyx ( in Bower) about 28 mm. and 
at maturity about 32 mm. high, sometimes more or less hispid outside ( especially on the 
nerves), the broadly triangular acuminate teeth about equaling the tube; corolJa 8-9 cm. 
long, purplish-pink with dark-reddish basal blotch, the petals with spreading tips; 
capsule subglobose, abruptly apiculate, densely spreading-hispid outside with ochroleu
cous hairs and between them minutely hispidulous, glabrous inside; seeds densely and 
shortly rufescent-velvety 2.5 mm. long; styles united to apex; stigmas oblong. In marshes 
and along canals in s.e. Tex., May-Oct.; in temp. and trap. Am. 

9. Hibiscus Moscheutos L. S,:wAMP ROSE-MALLOW, MALLOW-ROSE. Plants erect, to about
25 dm. high, the stems minutely steUate-pubescent to glabrescent; leaves with slender 
petioles to about 5 cm. long, ovate to elliptic-lanceolate or lanceolate, canescent-pannose 
beneath with minute and close down, less so to glabrate and green above, broadly cuneate 
to rounded or subcordate at base, acuminate at apex, to about 22 cm. long and 9 cm. 
wide, the margins coarsely incised-dentate, unlobed or with the middle and lower leaves 
tricuspidate; with one to several peduncles usually fused for as much as three fourths 
their length to the subtending petiole; bractlets and calyx canescent but not hairy; 
petals 5-10 cm. long, light creamy-yellow or white with a crimson-purple base; style 
branches glabrous or remotely hispid; capsule conic-ovoid, tapering to an erect beak, 
glabrous, 2.5-3 cm. long. H. lncanus Wendi. In low wet areas on edge of woods, swamps 
and wet meadows in e. Tex., June-Oct.; from Fla. to Tex., n. to Md., Va., W.Va., 0. 
and Ind. 

IO. Hibiscus lasiocarpos Cav. WOOLLY ROSE-MALLOW. Plants erect, to about 2 m. high, 
the stems pubescent; leaves with petioles to 1 dm. long, broadly to narrowly ovate, 
cordate to subcordate at base, acute to acuminate at apex, the margins crenately dentate, 
occasionally some leaves angulate or somewhat 3-lobed, 1-2 dm. long, more or Jess 
velvety-tomentose on both sides with the upper surf ace bearing many simple or subsirnple 
hairs, the uppermost leaves often ovate-lanceolate; bractlets more or less ciliate with 
villous or hirsute cover; calyx lobes at maturity prominently 5- or 7-nerved; corolla white 
or pale rose-color with a crimson or deep-purplish-red blotch at base, the petals 7.5-10 
cm. long; capsule short-cylindric, subtruncate, usually densely villous-hirsute. In marshes,
floodplains, ditches and along streams and rivers from e. to n.w. Tex., June-Sept.; from
Ga. to Tex., n. in the Miss. basin to Ky., Ind., Ill. and Mo.

11, Hibiscus leucophyllus Shiller. Roots perennial, succulent; stems to 8 din. high, 
somewhat branched upwardly, densely puberulous with minute many-branched sessile 
stellate hairs; leaves numerous, with petioles to 4 cm. long, densely puberulous like the 
stems, narrowly ovate, to 14 cm. long and 6 cm. wide, rounded or the larger leaves 
subcordate at base, sharply long-acuminate at apex, coarsely and bluntly serrate except 
at very base and at apex, 7-nerved at base, the nerves raised beneath and impressed above, 
light olive-green above, paler and ashy· beneath, densely stellate-pubescent on both sides, 
the hairs beneath conspicuously whitish; peduncles axillary, one-Bowered, shorter than 
the pedicels; involucre of numerous linear free bractlets that are much shorter than the 
calyces, densely tomentulose, lacking long simple bristly hairs on the margins; calyx 2-2.5 
cm. long, the ovate lobes longer than the tube, densely stellate-tomentulose externally;
petals 7-8 cm. long, white with a purple blotch at the base; capsule short-beaked, 2-2.3
cm. long, densely and minutely stellate-tomentose when young, finally glabrescent
although with some persistent hairs along the margins of the valves; seeds glabrous. In
sandy moist soils in s.e. Tex., May-July; also La. and Miss.
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6. CIENFUEGOSIA CAv.

About 20 species of tropical and subtropical regions: 
I. Cienfuegosia Drwnmondii (Gray) Lewton. YELLOW FUGOSIA. Perennial somewhat

woody herb, essentially glabrous throughout, with dark dots; stems rather stout, rigidly 
ascending, to about 5 dm. high; leaves with petioles to 3 cm. long, oval, to 6 cm. long, 
the margins coarsely repand-dentate; stipule'i caducous; peduncles stout, dilated upward, 
equaling or exceeding the subtending leaves; flowers perfect, solitary on long peduncles 
in axils; involucel of 7 to 9 linear or spatulate-oblanceolate bractlets that are little shorter 
than the deeply 5-cleft calyx; petals 5, convolute, short-clawed, rounded or obcordate, 
greenish-yellow or sulphur-yellow, about 25 mm. long; stamen tube shorter than the 
petals; stigmas 4 or 5; capsule globular, glabrous, loculicidalJy 3- or 4-valved; seed 2 in 
each cell, tomentulose. C. sulphurea ( H.B.K.) Hassl. var. glabra Gke. In clayey soils in 
fields and open thickets along the coast and in s. Tex., Feb.-June; also S.A. 

7. GOSSYPIUM L. CorroN 

Herbs, shrubs or trees in tropical regions, cultivated as an annual in warm-temperate 
regions, the herbage commonly glandular-dotted and punctate; leaves palmately-ribbed 
or -lobed; flowers axillary, large; involucre or "square" of 3 to 7 united or separated 
entire to more or less lacerated bracts; calyx entire or somewh;it 5-lobed; petals large, 
convolute, white, yellow or purple, often changing color after opening; fruit a dehiscing 
3- to 5-celled capsule or "boll," each cell containing several fuzzy or smooth seeds whose
epidermis produces the lint or "cotton" of commerce.

About 20 species in both hemispheres, several of which are of great economic 
importance. 

1. Gossypium hirsutum L. UPLAND conoN, ALGODON. This, our commonly cultivated
cotton, is occasionally found as a waif. It is distinguished by its coarsely toothed or 
senated involucral bracts and short starninal column with anthers loosely arranged on 
filaments of varying length. 

8. CALLIRHO:E Nurr.u0 POPPY-MALLOW 

Plants hirsute or hispid with both simple and branched hairs; leaves palmately parted, 
the lobes toothed or pinnatifid; flowers large and showy, solitary on long axillary 
peduncles; without or with an involucel of 3 bractlets; petals cuneate, erose-denticulate 
at the truncate apex; carpels numerous, deeply reticulate, with a short inflexed beak. 

About 7 species in the United States and northern Mexico. 
1. Calyx subtended by an involucel of 3 bracts ( 2)
1. Calyx not subtended by an involucel ( 6)
2( 1 ). Involucel bracts separated from the calyx, at least one of them usually 1-3 mm.

removed; upper leaves with lobes mostly entire ( 3) 
2. Involucel bracts not noticeably separated from the calyx; upper leaves with segments

having teeth on secondary lobes ( 4) 
3 ( 2). Backs of carpels yellowish sericeous-pubescent; stem densely rough-pubescent 

with ascending mostly 8-rayed hairs; fruiting peduncles 4-7 cm. long, about 2 
mm. thick; central Texas ....................... 1. C. scabriuscula.

3. Backs of carpels glabrous; stems slightly pubescent with appressed mostly 4-rayed
hairs; peduncles 10-19 cm. long, about 1 mm. thick; east Texas .............. . 
. • • . . • • . • • • . • . . . . . . • . . . • . • . . • . . • • . . . . . . . . . . . . 2. C. Papaver.

uaTreabnent based on U. T. Waterfall in Field & Lab. 19:107-119. 1951. 
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4 ( 2). Sinuses betwet>n 1caf lobes extending to within 2-4 mm. of the petiole; stipules 
20-70 or rarely to 100 mm. long and 1.5-4 or rarely to 5 mm. wide; carpels
glabrous or with varying amounts of i,trigose pubescence ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. C. involucrata var. 

lineariloua. 
4. Sinuses between leaf lobes extending to within 5-1 5 mm. of the petiole; stipules 7-1 5

mm. long and 6-14 mm. wide; carpels strigose ( 5)
5 ( 4). Sinuses extending to within 5-10 mm. of the petiole .................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 3. C. involucrata var. 
involucrata. 

5. Sinuses extending to within 10-1 5 mm. of the petiole, the lobes few-toothed ..... . 
. . • . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. C. involucrata f. 

novomexicana. 

6( 1). Carpe1s strigose-pubescent, at least on the beaks; carpel beaks protruding above 
the body, forming the upper one-third to one-fourth of the compound fruit ( as 
seen from the side) ........................... 4. C. alcaeoides. 

6. Carpels glabrous ( 7)
7 ( 6). Carpel beaks not or only slightly elevated above the body of the mature carpel,

scarcely visib]e above the body of the compound fruit when viewed from the 
side; back of the mature carpel body not or only slightly prolonged over the base 
of the beak; plant perennial .................... 5. C. digitata.

7. Carpel beaks usually protruding above the body of the mature carpel to form about
one-third of the upper part of the fruit; back of the carpel body prolonged about 
1 mm. into a conspicuous whitish chartaceous "collar" covering the base of the 
beak; plant annual ............................ 6. C. leiocarpa.

1. Callirhoe scabriuscula Robins. TEXAS POPPY-MALLOW. Plant annual, erect, to about
4 5  cm. high, covered throughout with a fine close slightly rough mostly 8-rayed stellate 
tomentum; leaves suborbicu1ar in outline, to 4 cm. Jong and 5 5  mm. wide, deeply and 
palmately 3- or 5-cleft; leaf lobes oblong to oblanceolate or linear-oblanceolate, entire to 
few-toothed, obtuse; petioles of the lower leaves 7. 5-10 cm. long and channeled above, 
the upper leaves shortly petioled to subsessile; stipules lance-linear, about 1 cm. long; 
peduncles rather rigid, much-exceeding the subtending sessile foliaceous 3- or 5-parted 
bracts; the 3 involucrate bracts linear, about 1 cm. long, 1-2 mm. below the calyx; calyx 

lobes Ianceolate, acuminate, 3-nerved, 8-10 mm. long; petals obovate, subtruncate, red 
or purple, 2 5  mm. long or more; carpels 14 to 16, to 5 mm. high and 3.5 mm. wide, the 
backs and exposed side-margins densely pubescent, the sides thin and reticulated. A 
rare Tex. endemic found along the Colorado River. 

2. Callirhoe Papaver ( Cav.) Gray. Perennial from a long narrow woody root; stems
3-6 dm. long, ascending to decumbent, sparsely appressed-pubescent with mostly 4-rayed
hairs, sometimes glabrate, rarely with the lower part of the stem pilose; leaves with
petioles equal to or many times longer than the blade, hastate, cordate, triangular or
ovate in outline, 3-8 cm. long and 4-9 cm. wide, deeply palmately or pedately 3- or
5-cleft into almost entire ( sometimes sinuate-toothed or -lobed) linear-falcate to lance
falcate divisions, the uppermost leaves sometimes reduced to a single lobe; stipules ovate
to rhombic-ovate or oblong, to 12 mm. long and 7 mm. wide; peduncles long and slender,
commonly 2 or 3 times as long as the subtending leaf; the 3 involucrate bracts mostly
1-3 mm. below the calyx, usually linear and about one half as long as the calyx; calyx
1-1.5 cm. long, the united basal portion varying from slightly to densely hispid with
simple hairs to 3 mm. long, the lobes lanceolate and their tips somewhat attenuate; petals
2 5-35 mm. long, red, erose-denticulate at the broad apex; carpels about 20, 4 mm. high,
with reticulate sides. In pine-oak flatwoods, on caliche outcrops and grassy banks in e.
Te:ic., Mar.-July; from Fla. to Tex., n. to Ga. and Mo.

3. Callirhoe involucrata (Torr.) Gray. Perennial, the stems mostly decumbent from
an elongate to napiform root, to about 6 dm. long, hirsute or even hispid; principal cauline 
leaves 2.5- 5 cm. long, 3-6 cm. wide, usually 5- or 7-parted or -cleft to within 5-10 mm. 
of petiole; leaf segments mostly cuneate at base and variously toothed or incised to 
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lobed or parted above the central segment, 5-10 mm. wide at base; stipules to 15 mm. 
long and about as wide, ovate to rhombic-ovate or ovate-lanceolate, ·cordate; peduncles 
surpassing the leaves; involucel contiguous with the calyx or very rarely slightly removed, 
each of the bracts ( 6-12 mm. long) linear or linear-lanceolate to narrowly ovate-rhombic; 
calyx 1-2.3 cm. long, divided to near base into mostly lanceolate lobes, sometimes varying 
to ovate-rhombic with attenuate tips; corolla 4-6 cm. in diameter; petals reddish-purple, 
cuneate to obovate-cuneate, truncate to somewhat rounded at the slightly fimbriate apex; 
carpels 16 to 25, strigose. In sandy or gravelly soils in open woods, on rocky 'hills, in 
scrublancl and thickets, throughout Tex. except in the Trans-Pecos, Feb.-June; from 
N.D. to Wyo., s. to Mo., Okla., Tex. and Ut. 

The variations in this species are denoted in the key. C. geranioides Small is referable 
to var. lineariloba (T.&G.) Gray. The f. novomexicana (E.G.Baker) Watedall is very 
close to var. involucrata.

4. Callirhoe alcaeoides ( Michx.) Gray. PLAINS POPPY-MALLOW. Perennial from an
oblong or napiform root; stems several, erect or ascending, to about 45 cm. high, 
appressed-pubescent with 4-rayed hairs or sometimes glabrate; leaf blades 5-9 cm. long, 
4-10 cm. wide, mostly cordate or triangular-cordate; blades of basal leaves crenate or
incised to palmately parted, their petioles equal to or twice as long as the blade, the
segments mostly lanciniate-cleft, the ultimate leaf divisions mostly oblong to linear;
petioles of cauline leaves mostly as long as blade, essentially lacking in uppermost leaves;
inflorescence corymbose at anthesis, later elongating; peduncles to 8 cm. long; calyx 
lobes united below middle, lanceolate, sometimes attenuate, about 1 cm. long, the
pubescence of short strigose mostly appressed simple hairs; petals 15-22 mm. long, pink
or white; carpels 10, strigose-pubescent, 4-5 mm. high. C. triangulata of auth. In prairies
of n.-cen. Tex., Mar.-May; from Ill. to Neb., s. to Ala., Tenn., Mo., Okla. and Tex.

5. Callirhoe digitata Nutt. Plant perennial, erect or reclining, to about 10 dm. high,
the stems glabrous and glaucous to pilose-strigose; lower petioles usually 15-25 cm. long, 
often with a trace of pilose-strigose hairs; leaf blades mostly cordate or ovate, palmately 
or pedately 5- or 7-parted, with some of the divisions sometimes again parted into seg
ments that are narrowly linear to linear-lanceolate and to 11 cm. long; stipules linear
lanceolate to ovate-lanceolate, to 12 mm. long, persistent or early-deciduous, commonly 
absent at flowering time; peduncles to 15 cm. long; involucel absent; calyx lobes strongly 
veined and lanceolate-acuminate; petals 1-2 cm. long, red or purple, the apex irregularly 
fimbrillate; carpels 12 to 14, glabrous, dorsally rugose, 4-5 mm. high. In open woods and 
on plains, prairies and grassy slopes in cen. and n.-cen. Tex., Mar.-June; from Tex., n. 
to Ark., Mo. and Kan. 

Our plant is usually referred to var. stipulata Waterfall with smaller stems and leaves, 
and larger and nondeciduous stipules than in var. digitata. Flowers with white petals 
are referred to f. alba Watedall. 

6. Callirhoe leiocarpa Martin. Plant annual, with several slender stems from a slender
taproot, erect, to about 85 cm. high, glabrous or slightly pubescent with small 4-rayed 
hairs; leaves with petioles shorter than to about 3 times as long as the blade, reniform
cordate to ovate in outline, to 6 cm. long and about as wide, crenate to palmately or 
pedately 3- to 6-parted; leaf segments cuneate or oblong to lanceolate or falcate, to 
linear, entire to lobed; upper leaves usually more deeply parted and with narrower 
lobes than the lower ones; peduncles many, in fruit diverging from the upper part of 
the stem; fruiting calyx 9-15 mm. long and 5-8 mm. wide, united below the middle, 
the lobes lanceolate to linear-lanceolate and somewhat attenuate; petals to about 23 mm. 
long, red-purple to light-pink, finely and regularly erose at the broad.summit; carpels 10 
to 12, glabrous, 4-5 mm. high, smooth to slightly wrinkled dorsally, the beak large and 
hollow, the back of carpel body prolonged about 1 mm. into a white chartaceous collar 
that subtends the base of the beak. C. pedata Gray. In woods, mesquite groves, prairies 
and plains in cen. and s. Tex., Mar.-Aug.; also Okla. 

9. MALVA L. MALLOW. CHEESE-WEED 

Plants annual, biennial or perennial, sparsely pubescent or glabrate; leaves orbicular 
or reniform; Bowers smalI, axillary, solitary or in small cymules, short-pedicelled, 
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involucellate; petals white or pink; style branches filiform, introrsely papillate; fruit 
depressed, disklike, the carpels numerous, compressed, reniform, indehiscent. 

An Old World genus of about 40 species. The young leaves of several species, especially 
M. -paroi'/lora, when boiled as a potherb, are edible and nutritious.

I. F1owers mostly in terminal spikelike racemes, only the lowest ones axillary; petals
15-30 mm. long, 4 to 5 times as long as the sepals, purple-red ................ . 
. • • • . ....•....•......•.............•..•.•...• 1. 'Af. sylvestris. 

1. Flowers axillary; petals 4-12 mm. long, less than 2.5 times as long as the sepals,
pale-blue to white ( 2) 

2 ( 1). Petals about twice as long as the sepals .......... 2. M. neglecta. 
2. Petals ( at most) slightly longer than the sepals ( 3)
3 { 2). Claw of petals pilose; pedicels 10-25 mm. long; calyx not enlarged in age .... , 

............................................. 3. 'Af. rotundifolia. 
3. Claw of petals not noticeably pilose; pedicels 3-15 mm. long; calyx much-enlarged

in age .............................. ......... 4. M. parviflora. 

I. Malva sylvestris L. HIGH MALLOW. Perennial with erect stems to about 1 m. high,
sparsely hirtellous to glabrate; leaves orbicular to reniform in shape, shallowly 3- to 
7-lobed, the lobes broadly rounded, serrate, the basal ones 5-10 cm. in diameter; petioles
pubescent only or chiefly in a single line on the upper side; bractlets ovate to oblong or
obovate; flowers fascicled in the upper axils, on peduncles to 5 cm. long; petals red
purple, 2-2.5 cm. long; carpels about 10, rugose-reticulate on the back, with angled
edges, glabrous to sparsely short-pubescent. Nat. of Euras. that has become an escape
in the e. third of Tex., May- Aug.

2. Malva neglecta Wallr. CoMMON MALLOW. Annual or long-lived herb; stems pros
trate, procumbent or ascending, to about 1 m. long, usually branched from the base; 
leaves long -petioled, orbicular to reniform, 3-6 cm. wide, shallowly 5- to 9-lobed, crenate, 
cordate to subcordate at base; flowers fascicled in the axils, with pedicels to 3 cm. long; 
bractlets narrow; petals obcordate, 6-12 mm. long, white or slightly tinged with pink or 
purple; carpels usually 12 to 15, rounded on the back, not rugose or reticulate, usually 
finely pubescent, the whole ring of carpels presenting a crenate outline, the depressed 
central portion of the head about a third as wide as the head. A nat. of Euras. and N. 
Afr. that has become established in various localities throughout Tex., Apr.-July. 

3. Malva rotundifolia L. COMMON or DWARF MALLOW. Similar to M. neglecta in habit
and foliage; stems procumbent from a large and deep firm root; leaves rounded, slightly 
5- to 7-lobed, crenate; pedicels often little longer than the calyx; corolla about 13 mm.
long, pale, surpassing the calyx; carpels 8 to 15, glabrous or pubescent, conspicuously
rugose-reticulate on the back, the margins sharply angled, the whole head of carpels
approximately circular in outline, the central depressed area about one filth the diameter
of the whole head. M. borealis Wallr. Nat. of Eur. that is established as a weed in n.-cen.
and w. Tex., Apr.-June.

4. Malva parvi8ora L. Plant glabrous or sparsely pubescent, usually with several to
many stems erect or ascending from an annual root, to about 2 m. high; leaves with long 
slender petioles, suborbicular to reniform and often somewhat angulate-lobed, to about 
6 cm. long and usually wider than long; pedicels usually short; flowers clustered in the 
axils, whitish or bluish-white, about 5 cm. across; calyx lobes broadly ovate, in fruit 
much-enlarged and spreading; petal claws glabrous; carpels puberulent or glabrous, 
sharply and transversely reticulate-rugose on the back, the margins of which are some
what wavy-winged and denticulate. In thickets, along roadsides, in waste ground and 
cult. soils throughout much of Tex., Mar.-July; distributed over much of N.A. 

10. ALTHAEA L.

About a dozen species native to the Old World; cultivated in gardens for their showy 
flowers. 

1. Althaea rosea Cav. HOLLYHOCK, AMAPOLA GRANDE. Biennial, to 25 dm. h{gh; stems
strict, hairy; leaves with long petiole, large and rough to touch, rugose, orbicular in 
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outline, cordate at base, 5- to 7-lobed or wavy-angled, crenate; Bowers essentially sessile, 
8 cm. wide or more, variously colored, mostly deep rose-color to pink or lavender, 
arranged at apex of stem in a long wandlike raceme or spike; bracts 6 to 9 below the 
calyx, connate at base; very similar to Maloo. A nat. of Asia that is cult. and is occasionally 
found as a waif along roadsides and about abandoned homesteads, summer-fall. 

11. LAVATERA L. TREE-MALLOW 

About 30 species in both hemispheres. 
I. Lavatera trimestris L. Branching herbaceous annual 9-18 dm. high; leaves long

petiolate, irregularly crenate-dentate, finely pubescent or nearly glabrous, the lower 
suborbicular-cordate, the upper ones angled; stipules caducous; flowers solitary, axillary, 
8-10 cm. across; pedicels jointed below the flowers, mostly shorter tlian the subtending
leaves; the 3- to 6-lobate involucre shorter than the 5-lobed calyx; petals 5, rose-pink or
red, obtuse to truncate or emarginate, short-clawed; ovary discoid; carpels 5 to 12, verticil
late about a prominent axis, beakless, I-seeded, indehiscent; receptacle or axis of the
fruit expanded at apex into a disk to enclose the ovary. A nat. of the Medit. region that
escapes from cult. in s. Tex., Bowering the year around.

12. WISSADULA MEDIC.

Perennial herbs, somewhat woody; leaves petioled, cor<late, mostly entire; flowers 
perfect, 5-parted, small, without involucres, solitary in the axils or in terminal panicles; 
calyx deeply lobed; corolla yellow or white; ovary 5-celled, ovules mostly 3 in each cell; 
style branches 5; carpels typically 5, each 2-celled, constricted laterally so as to produce 
a horizontal fold, apiculate or aristate; seeds mostly 3 in each carpel, the lower one 
villous. 

About 40 species, mostly in the American tropics. 
I. Leaves with crenulate to serrate margins, rarely subentire; stems and floral branches

with conspicuous simple glandular hairs; calyx and corolla more than 10 mm. long 
............................................. I. W. holosericea.

I. Leaves with entire margins; stems and floral branches without simple glandular hairs;
calyx and corolla 8 mm. long or less ( 2) 

2 ( 1 ). Leaves typically narrowly ovate to ovate-lanceolate, tapering to the acuminate 
apex, mostly truncate at base; plant densely brownish stellate-pubescent tlirough-
out; corolla white ............................. 2. W. periplocifolia.

2. Leaves typically suborbicular-ovate to broadly triangular-ovate, . abruptly long
acuminate at apex, cordate at base; plant puberulent with scattered longer simple 
or stellate hairs; corolla yellow .................. 3. W. amplissima.

1. Wissadula holosericea (Scheele) Gke. Robust branching plant to about 18 dm.
high, densely velvety stellate-tomentose throughout, the stems and floral branches with 
conspicuous simple glandular hairs, soft and white but in age usually tawny and some
what roughish, heavy-scented; leaves broadly ovate to triangular-ovate, cordate at base, 
acute to acuminate at apex, to 2 <lm. long and often about as broad, irregularly crenate 
to dentate or rarely subentire, occasionally obscurely trilobed above, conspicuously 
veined beneath; flowers short-peduncled, at first solitary in the lower axils, the later 
ones corymbose-paniculate at the summit; calyx campanulate, about 15 mm. long, the 
lobes ovate and acute to acuminate; petals orange-yellow, 1.2-2 cm. long; carpels 
tomentose, beaked, not exceeding the calyx; seeds glabrous. W. insignis R. E. Fries. In 
rocky soils on the Edwards Plateau and in the Trans-Pecos, May-Nov.; also adj. Mex. 

Very similar in habit to Pseudabutilon Lozauii but, in addition to a distributional 
difference, the stem of upper part of plant and branches of inflorescences have simple 
glandular hairs, whereas these organs in Pseudabutilon Lozanii are densely nonglandular 
stella te-pubescent. 

2. Wissadula periplocifolia ( L.) Presl. Somewhat woody perennial, branched, densely
brownish stellate-pubescent throughout, to about l m. high; leaves ovate-lanceolate to 
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lanceolatc, entire, buncatc to rounded or rarely subcordate at base, gradually long
acuminate at apex, light-tawny beneath, the lower leaves slender-petioled and 5-15 cm. 
long, the upper smaller leaves short-petiole<l; flowers solitary in the axils and in terminal 
panicle to 2 dm. long; pedicels filif orm, to 5 cm. long, usually much shorter; calyx 3--4 
mm. long; petals white, obovate, about twice as long as the calyx; carpels dark-brown to
blackish, apiculate, 6-8 mm. long. Incl. var. gracillima R. E. Fries. In woodlands and
sacahuista grasslands in s. Tex., flowering throughout year; from Tex., s. to n. S.A. and
the W.I.

3. Wissadula amplissima ( L.) Fries. Perennial woody plants with erect branches, to
about 2 m. high, more or less puberulent throughout and with scattered longer simple or 
stellate hairs; leaves broadly ovate, thin, very pale beneath, entire, sometimes with short 
acute lateral lobules above middle, cordate at base, acute to acuminate at apex, the lower 
leaves slender-petioled and 5-15 cm. long, the upper smaller leaves nearly sessile; flowers 
forming axillary and tem1inal panicles; pedicels slender, elongate or short, to 3 cm. long; 
calyx 3-4 mm. long; petals yellow, 4-6 mm. long; carpels 4 or 5, 7-8 mm. long, short
beaked, puberulent, brownish. In palm groves in the Rio Grande Valley, Sept.-Dec.; 
from Tex., s. to S.A. and the W.I., also Afr. 

13. PSEUDABUTILON R. E. FRIES

About 15 species from Texas to Argentina and the West Indies. 

1. Pseudabutilon Lozanii (Rose) R. E. Fries. Plant subshrubby, to about 15 dm. high;
branches terete, covered with stellate or dendritic hairs; leaves with stoutish petioles, 
suborbicular-ovate to triangular-ovate, sometimes obscurely 3-lobate above, 5-17 cm. 
long and often about as wide, obtuse to acute at apex, cordate at base, densely stellate
tomentose ( especially beneath), with crenate margins; flowers axillary and in panicles; 
pedicels stout, to 3 cm. long, usually much shorter; fruiting calyx campanulate, 1-1.2 cm. 
long, the lobes ovate and acute; petals yellow, obovate-cuneate, about 2 cm. long; carpels 
5, about 8 mm. long, short-beaked, falsely 2-celled, the 2 cavities separated by a mem
branous tongue-like projection ( endoglossum) from the dorsal wall; seeds 3. In clay 
soils in thickets and open grassy areas from e. Edwards Plateau s. to coast and the Rio 
Grande Valley, flowering throughout year; also n.e. Mex. 

The similarity of this species to Wissadula holosericea is discussed under that species. 

14. HERISSANTIA MEDIC.

A monotypic genus. 

I. Herissantia crispa ( L.) Brizicky. Diffuse perennial with slender vinelike stems and
branches to 1 m. long or more, velvety-tomentulose or canescent; leaves thin, with 
petioles equaling the blades or shorter, ovate, deeply cordate at base, mostly abruptly 
acuminate at apex, often prominently reticulate-veined, with crenulate margins, 2-7 cm. 
long, the uppermost leaves becoming nearly sessile; involucels none; peduncles in fruit 
commonly refracted at the joint; calyx lobes 5, velvety and often villous, ovate to ovate
lanceolate, acute, 4-6 mm. long; petals 5, about twice as long as the calyx, pale-yellow 
to whitish or sometimes yellowish-orange; fruit globose, 1-2 cm. thick; carpels about 12, 
rounded and rnuticous, becoming greatly inflated, the walls thin and papery, normally 
hirsute with long hairs; ovules 2 to 6 in  each carpel; seeds glabrous. Bogenhardia crispa 
( L.) Kearn., Abutilon crispum ( L.) Sweet, Gayoides crispum ( L.) Small. In chaparral, 
brushland, boulder-strewn areas, Hats and rocky slopes in cen., S: and w. Tex., flowering 
throughout the year; from Ariz. to Tex. and Fla., s. through trop. Am.; also trap. Asia. 

15. ABUTILON MrLL.12' INDIAN-MALLOW 

Plants herbaceous, suffrutescent or shrubby, canescent or tomentose with short stellate 
hairs or hirsute with longer simple hairs; leaves crenate or dentate, not or obscurely lobed; 

m Key adapted from T. H. Kearney in Leafl. West. Bot. 7:241-254. 1955. 
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Bowers solitary in the axils or in leafy panicles; involucel none; coroila usuaily orange oryellow; fruit truncate-cylindric or ovoid, the carpels with smooth sides, dehiscent nearlyto the base when mature; ovules 2 or more in each carpel. About 100 species widespread mostly in tropical and subtropical regions.
1. Carpels normally 5 (sometimes 6 in A. incanum), usually with few ovules (2) 
1. Carpels more than 5 ( 6) 
2(1). Petals about 20 mm. long and 10 mm. wide; herbage whitish-velutinous withstellate hairs; leaves broadly ovate, deeply cordate, acuminate, coarsely dentate;flowers in a small terminal subcorymbose cluster; calyx about 9 mm. long, thelobes ovate-lanceolate and cuspidate .............. 1. A. Marshil, 2. Petals not more than 12 mm. long ( 3) 
3 ( 2). Stems obtusely trigonous and deeply sulcate above; herbage finely stellatetomentose, also more or less glandular-puberulent and rarely with a few longsimple hairs; leaves long-petiolate, cordate, rather abruptly long-acuminate,crenai:e or subentire; flowers in a very open leafy panicle; calyx less than one halfas long as the carpels, spreading or reflexed in fruit; corolla yellow, often with a

dark center, the petals about 5 mm. long; fruit truncate, the carpels often slightlyconstricted at about the middle or above the base, mucronate to cuspidate .•...• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. A. trisulcatum. 3. Stems terete or ( if more or less angulate-sulcate) the other characters not combined
as above (4) 

4( 3). Calyx erect in fruit, often almost as long as the carpels; herbage finely tomentose;inflorescence ( when well-developed) an elongate leafy many-flowered panicle; 
carpels 6-9 mm. long, rounded to obtuse at the apex, rather coarsely stellate-

4. ca/;b:;:::�fug. 
�; ·;efl���d· � ·f�it: -���h· �h�;t�� · th;n 3th!· c:;:fs�";;etals usuallywithout basal spots ( 5) 

5( 4). Petals 6-9 mm. long, yellow or orange; carpels 6-8 mm. long, muticous or apiculate, rarely cuspidate, finely stellulate; plant usually suffrutescent; stems erect, minutely tomentose, sometimes triquetous above; leaves often more than 
3 ( to 7) cm. long, denticulate to coarsely dentate; flowers numerous, often some• what congested at the ends of the branches . . . . . . . 4. A. incanum. 5. Petals 4-6 mm. long, orange-pink or red; carpels 8-9 mm. long, mucronate orcuspidate; plant herbaceous above the crown; stems spreading or decumbent, withspreading hairs, often vinelike; leaves not more ( usually less) than 3 cm, long, usually coarsely dentate; flowers few, solitary in the axils ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. A. parvulum. 

6( 1 ). Corolla typically rose-pink ( at least when fresh), rarely white; stems and petioles 
with long wide-spreading coarse hairs ............ 6. A. Hulseanum. 6. Corolla yellow or orange-color, rarely whitish, with or without a darker center;stems and petioles rarely with long wide-spreading fine hairs ( 7) 

7 ( 6). Plant annual; stems to 1 m. high; herbage more or less tomentose; leaves large, 
broadly ovate to suborbicular, abruptly acuminate; petals about 1 cm. long, yellow; carpels long-aristate, with many ovules .... 7. A. Theophrasti. 7. Plants perennial, often more or less woody ( 8) 

8 ( 7). Fruiting calyx not more than two thirds as long as the mature fruit ( 9) 8. Fruiting calyx from more than two thirds as long as to longer than the mature fruit 
(10) 

9 ( 8). Carpels muticous or only shortly cuspidate; flowers in very open panicles 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. A. sonorae.9. Carpels long-beaked or aristate . . . . . . . . . . . . . . . . . . . . . 9. A. umbellatum.

10 ( 8). Corolla usually less than 15 mm. long ( 11)10. Corolla usually 15 mm. long or more ( 12) 
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11 ( 10). Calyx lobes subcordate and overlapping at base ( at least in the bud) .......• 
• • . . . . • . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . 10. A. ligrwsum. 

11. Calyx lobes not subcordate at base; seeds usually minutely tuberculate or echinate ..
. . . • . • • . . . . . • . . . • • • • . . . . • . . . . . . . . . . . . . . . . . . . . 9. A. umbellatum. 

12 ( 10). Stems with few or many long spreading simple hairs in addition to other 
pubescence .............•.....•...•...••.•... 11. A. Wrightii. 

12. Stems without such hairs ( 13)
13(12). Leaves to 5 cm. long, obtuse to shortly acuminate, crenulate, sometimes ob

scurely trilobate, moderately discolorous; carpels cuspidate; calyx about one haH 
as long as the corolla, its lobes deltoid and somewhat overlapping at the base; 
plant shrubby ................................ 12. A. glabriflorum. 

13. Leaves mostly larger than those above, attenuate-acuminate; carpels long-beaked
or aristate .................................... 13. A. hypoleucum. 

1. Abutilon Marshii Stand!. Plant erect, densely whitish-velutinous with stellate hairs;
leaves with long slender stellate-pilose petioles 7-9.5 cm. long, broadly ovate, about 13 
cm. long and 1 dm. wide, obscurely 3-lobed, deeply cordate at base, long-acuminate at
apex, coarsely crenate-dentate, stellate-pilose; flowers few in a small subterminal corym
bose cluster, with short thick pedicels; calyx 8-9 mm. long, densely stellate-pilose, deeply
lobed, the lobes ovate-lanceolat� and shortly subulate-acuminate; petals about 2 cm.
long and 1 cm. wide; fruit unknown. In the Chisos Mts. of the Trans-Pecos, Aug.,
endemic.

2. Abutilon trisulcatum (Jacq.) Urban. AMANTILLO. Shrub to about 1 5  dm. high,
with slender ascending densely tomentulose 3-angled branches; leaves ovate, slender
petioled, cordate at base, abruptly acuminate at apex, to 12 cm. long, crenate to crenulate, 
finely velvety on both sides, the upper leaves smaller than the lower ones; flowers solitary 
and slender-peduncled in the axils of leafiike bracts or subpaniculate; calyx 4- 5 mm. long, 
its lobes triangular-ovate and acuminate; petals yellow, reddish blotched at the base, 
5-7 mm. long; carpels about 5, stellate-puberulent, short-tipped, about 8 mm. long.
A. '6rlquetrum ( L.) Sweet, A. Neal.leyi Coult. In palm groves and thickets in s. Tex.,
Jan.-Apr.; fr01;n Tex. to Mex. and W.I.

3. Abutilon malacum Wats. Plant tall, suffrutescent and branching, the stems rather
stout, very finely and closely velvety-pubescent throughout; leaves long-petioled, sub
orbicular-ovate, cordate at base, acute at apex, irregularly dentate, to about 1 dm. long, 
about as Jong as the petiole; panicles axillary and terminal; flowers numerous and short
pedicelled; calyx lobes lanceolate, acute to acuminate, 6-8 mm. long; petals orange-color, 
about twice as long as the calyx; carpels 5, acutisb, coarsely stellate-pubescent, about as 
long as calyx. On rocky hills, dry slopes and gravelly flats in w. Tex., June-Sept.; also 
N.M. and adj. Mex.

4. Abutilon incanum (Link) Sweet. PELOTAZO. Plant herbaceous, more or less
branched above, minutely tomentose, to about 6 dm. high; leaves thickish, mostly ovate
cordate, acute to acuminate, irregularly serrate, to 1 dm. long, smaller on the branchlets; 
flowers solitary and mostly slender-peduncled in the axils and sometimes loosely and 
slightly paniculate on the branchlets; calyx 2-4 mm. long, at length usually reflexed under 
the more or less oblong truncate canescent-puberulent capsule; petals orange-yellow, 
6-10 mm. long; carpels 5 (or 6), muticous or nearly so; seeds when young smooth and
glabrous, in age minutely cinereous-pu_bescent. A. Nuttalli T. & G., A. ramosissimum Presl,
A. texense T. & G. In dry areas on cliffs, slopes, prairies, and fn open woods and chaparral
in w. baH of Tex., throughout the year; from Tex. to Ariz. and Mex.

5. Abutilon parvulum Gray. Stems slender and spreading or trailing, from a woody
root, p _aniculate above, cinereous-tomentose with a lax minute stellate pubescence, the 
branchlets pilose with spreading hairs; leaves thin, small, to 5 cm. long, broadly ovate, 
cordate at base, dentate, sometimes obscurely 3-lobed, usually obtuse at apex; peduncles 
61iform, axillary, !-flowered, longer than the leaves; calyx lobes ovate, acuminate, re
flexed in fruit; petals pink or red, sometimes orange-color or yellowish, 4-6 mm. long, 
exceeding the calyx; carpels 5, somewhat tomentose, erect and acute, to about 8 mm. 
long. On limestone hills, dry ledges, mesas and similar areas on the Edwards Plateau 
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and in the Plains Country and Trans-Pecos, May-Nov.; from Tex. to Colo., Calif. and 
n. Mex.

6. Abutilon Hulseanum ( T.&G.) Chapm. Shrub to about 1 m. high, densely velvety
tomentose, the branches and stalks villous or hirsute with spreading hairs; leaves long
petioled, broadly ovate, rather abruptly acute to acuminate, 5-12 cm. long, irregularly 
crenulate, acute at apex, deeply cordate at base, the lower surface densely canescent; 
flowers axillary, solitary or short-paniculate; peduncles equal to or surpassing the petioles, 
5-10 cm. long; calyx deeply 5-cleft, about 13 mm. long, with reduplicate-angled base,
the lobes ovate and acute; petals white, fading to rose-color, 13 mm. long or more,
slightly exceeding the calyx; carpels 12 to 14, swollen, black, apiculate. A. commutatum
K. Schum., A. 'leucophaeum Hochr. Thickets in palm groves in Rio Grande Valley, Feb.
May; also adj. Mex.

7. Abutilon Theophrasti Medic. CmNGMA, VELVET-LEAF BUTTERPRINT. Plant annual,
tall, velvety and cinereous with very short and fine soft woolliness, annual; leaves sub
orbicular-ovate, to 15 cm. or more in diameter, abruptly acuminate at apex, cordate at 
base, velvety-pubescent; peduncles shorter than petioles; calyx very deeply 5-parted, 
about half the length of the awn-beaked capsule; petals yellow, about 6 mm. long; 
carpels villous, usually more than 10, with long divergent awns, much-surpassing the 
calyx. A nat. of Euras. that has become weedy in waste and cult. grounds throughout 
much of N.A.; occasional in the High Plains. 

8. Abutilon sonorae Gray. Herbaceous or suffrutescent perennial to about 15 dm. high;
stems, branches and petioles with simple spreading or reflexed hairs to 3.5 mm. long; 
stipules linear-lanceolate, 3-5 mm. long. caducous; leaves with petiol�s 5-15 cm. long, 
broadly ovate to suborbicular, acuminate, deeply cordate at base, 5-20 cm. long and wide, 
shallowly trilobate or the margins merely irregularly crenate-dentate, finely and densely 
stellate-pubescent, dark-green above, canescent and velvety beneath; flowers in axillary 
and terminal panicles; peduncles 1-3 cm. long in anthesis, I-flowered; pedicels 3-6 mm. 
long; calyx finely stellate-puberulent, the ovate acute lobes 3-4 mm. long; petals deep
yellow with orange tinge outside, 6-10 mm. long; carpels 7 to 11, stellate-pubescent, 
8-10 mm. long, the spreading-ascending beak 0.5-1 mm. long; seeds usually 3 in each
cell, about 2 mm. long, dark-brown, dull, netted with a reticulum of minute conical
somewhat curved light-brown hairs that surmount low narrow ridges. In canyons and
at base of bluffs in the Trans-Pecos, July-Sept.; from w. Tex. to s. Ariz., s. in Mex. to Gro.

9. Abutilon umbellatum ( L.) Sweet. Perennial, somewhat woody, erect, usually
branched, stellate-tomentose ( at least above), to about 9 dm. high; leaves long-petioled, 
broadly ovate, abruptly acute to acuminate, cordate at base, 4-10 cm. long, stellate
pubescent or puberulent, coarsely crenate-dentate; flowers corymbose or subumbeUate, 
sometimes densely clustered; calyx campanulate, about 6 mm. long in flower; petals 
yellow, 8-10 mm. long; carpels usually 6 or 7, stellate-hirsute, about 7 mm. long, biari
state. On edge of and in open woods in s. Tex., Sept.-Dec.; also W.I. and Mex. to S.A. 

10. Abutilon lignosum (Cav.) D. Don. Plant shrubby, branched, densely stellate
tornentose, erect, to 15 dm. high; leaves slender-petioled, orbicular-ovate, stellate
tornentose, dentate or denticulate, acute to acuminate at apex, cordate at base, to about 
1 dm. long; flowers axillary, solitary on peduncles mostly longer than the petioles; calyx 
about 1 cm. long, tomentose, deeply 5-parted, its lobes broadly ovate to ovate-lanceolate 
and acute to acuminate; petals yellow to orange-color, slightly longer than the calyx; 
carpels 7 to 10, swollen, beaked, stellate-pubescent, about 15 mm. long. A. Bcrlandieri 
Gray, A. abutiloides (Jacq.) K. Schum., illegit. name, A. americanum (L.) Sweet. In 
waste ground, chaparral and cult. areas in s. Tex.; also n. Mex. and the W.I. 

11. Abutilon Wrightii Gray. Plant herbaceous from a woody stock, to about 6 dm.
high, ascending or decumbent, branching, viscid-pubescent and villous with fine spreading 
hairs; leaves thin, long-petioled, ovate-cordate, obtuse to acutish at apex, sharply 
dentate above, to 5 cm. long, greenish and scabrous-velvety above, very soft white
tomentose below; axillary peduncles mostly I-flowered, equal to the petioles or the 
upper ones exceeding the leaves; calyx tomentose, 5-parted, angulate at base, about 13 
mm. long, with very acuminate divisions that about equal the yellow petals; carpels
thin, tomentulose, subulate-beaked, about 12 mm. long; seeds smooth and glabrous. On
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talus slopes, rocky hills, ledges and cliffs, and in chaparral, draws and arroyos on the 
Edwards Plateau and in s. and w. Tex., Mar.-Nov.; from Tex. to Ariz. 

1 2. Abutilon glabrifiorum Hochr. Shrub with fruticose stems, glabrate in age; leaves 
broadly cordate, 3.5-7 cm. long, acute to acuminate, shallowly crenate or denticulate, 
densely stellate-pubescent, whitish beneath; sepals broadly ovate, acute; petals 1.5- 2 cm. 
long; carpels 1-1.2 cm. long. In the Rio Grande Valley of s. Tex.; adj. Mex. 

13. Abutilon hypoleucum Gray. Shrub with branching stems to 12 elm. high, sub
glabrous to white-tomentose; leaves slender-petioled, broadly ovate, cordate at base, 
abruptly narrowed and gradually acuminate at apex, erose-serrate, very soft white
tomentose and veiny beneath, green and scabrous-pubescent to somewhat velvety above, 
5-7.5 cm. long; axillary peduncles mostly !-flowered and exceeding the petioles; calyx 
white-tomentose, 5-parted and -angled, of seemingly cordate acuminate sepals; /etals
yellow, slightly exceeding the calyx; carpels numerous, subulately erect-awne and 
villous-hirsute, 12 mm. long or more. In palm groves and canyons in the Rio Grande 
Plains and Valley, Mar.-Oct.; adj. Mex. 

Distinguished by its seemingly cordate sepals equaling the hirsute erect-awned carpels. 

16. MODIOLA MoENCH
A monotypic genus. 
1. Modiola caroliniana ( L. ) G. Don. Low creeping diffuse chiefly perennial herb,

hirsute with simple or geminate hairs, to 6 dm. long or more; leaves with petioles to 3 
cm. long, rounded, palmately 3- or 5-lobed and incised, to 6 cm. long and 4 cm. wide;
peduncles commonly filiform and equaling or surpassing the petiole; flowers small, solitary
on axillary peduncles, subtended by a persistent involucel of 3 foliaceous bractlets; petals
small, salmon-color to purplish -red, obovate, 4-6 mm. long, little-surpassing the calyx;
stamens 10 to 2 0; stigmas capitate; fruit depressed, composed of 15 to 30 thin-coriaceous
carpels; carpels reniform, much-compressed, more or less hirsute, with a dorsal bipartite
cusp and hispid at summit, eventually falling free from the axis and tardily bivalved at
the top, eventually becoming somewhat glabrate. In waste grounds, disturbed soils, edge
of salt marshes, lawns and similar places, mostly in s. Tex. but occasionally elsewhere,
Mar.-May; from Fla. to Tex., n. to Va. and s. to Arg.

17. SPHAERALCEA ST.-Hn..128 FALSE MALLOW. GLOBE MALLOW

Plants herbaceous or suffrutescent, mostly perennial, the herbage stellate-pubescent;
leaves subentire to shallowly dentate or pedately dissected; inflorescences racemose or 
paniculate; calyx nearly always tribracteolate; corolla usually red (grenadine); fruit 
hemispheric to truncate-conic; carpels often remaining attached to the axis after maturity 
by a threadlike extension of the dorsal nerve; ovules and seeds 1 to 3 in each carpel. 

About 5 0  species in both hemispheres. Several of the species are browsed to some 
extent by domestic and wild grazing animals. 

1. Indehiscent reticulate part of the carpel conspicuously wider than the dehiscent
part, forming two-thirds or more of the carpel ( 2) 

1. Indehiscent reticulate part of the carpel not conspicuously wider than the dehiscent
part, forming less than two-thirds of the carpel ( 4) 

2( 1). Plant sparsely stellate-pubescent; carpels 15 or more, with thin chartaceous walls, 
very deeply notched; distribution in Rio Grande Plains .............•.... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 1. S. pedatifida. 

2. Plant canescent or lepidote; carpels fewer than 15, with thick coriaceous walls, not
very deeply notched; distribution north and west of Rio Grande Plains ( 3) 

3 ( 2). Stems and leaves silvery-lepidote; upper linear leaf blades entire, the lower ones 
3-divided or nearly so; calyx closely lepidote; carpels 7 to 9 ................ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. S. leptophylla.

3. Stems and leaves canescent or more coarsely pubescent; all leaf blades deeply cleft
to parted or divided; calyx villous; carpels 10 to 14 .. 3 .  S. coccinea.

-----

121 Adapted from T. H. Kearney in Univ. Calif. Publ. Bot. 19:1-128. 193 5. 
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4 ( 1). Stems and leaves copiously pubescent with relatively long soft felted hairs, the 
hairs of the stem 1-1.5 mm. long ................ 4. S. Lindheimeri. 

4. Stems and leaves sparsely pubescent to canescent or tomentose with relatively short
hairs, the hairs of the stem usually much less than 1 mm. long ( 5) 

5 ( 4). Carpels with very thin almost scarious walls, the areolae of the reticulate part 
transparent; inflorescence an open long-branched panicle ...................• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. S. laxa. 

5. Carpels with thicker chartaceous walls, the areolae often nearly opaque; inflorescence
not as above ( 6) 

6 ( 5). Indehiscent part of the carpel usually rugose or muriculate dorsally, the reticula
tions prominent and usually coarse ( 7) 

6. Indehiscent part of the carpel smooth or nearly so dorsally, the reticulations usually
fine and not very prominent ( 8) 

7 ( 6). Pedicels slender, the lower ones often exceeding the calyx and 1 cm. long or 
more; leaves rather thin, the lower surface pubescent with whitish-sericeous hairs; 
distribution mostly east of Trans-Pecos region ..... 6. S. hastulata. 

7. Pedicels stout, shorter than the calyx and rarely to 1 cm. long; leaves thickish, the
lower surface more densely pubescent than the upper surface; distribution mostly 
in the Trans-Pecos region ...................... 7. S. subhastata. 

8 ( 6). Fruit hemispheric or nearly so; carpels three fifths to fully as wide as long; 
leaves and stems very sparsely stellate-pubescent ... 8. S. digitata. 

8. Fruit truncate-conic; carpels one half to three fifths as wide as long; leaves ( es
pecially the lower surface) and stems ratl1er copiously pubescent ( 9) 

9 ( 8 ) . Leaves pedately cleft or parted . . . . . . . . . . . . . . . . . 9. S. W rightii. 
9. Leaves not pedately divided ( 10)

10(9). Leaves oblong-lanceolate to linear-lanceolate, at most merely angulate or toothed
near the base, not more than one third as wide as long; pubescence grayish ..... 
. . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. S. angustifolia. 

10. Leaves ovate to ovate-oblong, more or less distinctly lobed, more than one third as
wide as long ( 11 ) 

11 (10). Pubescence yellowish, scurfy; leaves shallowly lobed, the lateral lobes usually 
broad and rounded; petals 10-17 mm. long; column 6-8 mm. long; hairs of the 
stem very short, many-rayed .................... 11. S. incana. 

11. Pubescence grayish or whitish; leaves often deeply cleft, the lateral lobes triangular
and often acutish; petals 8-13 mm. long; column 4-6 mm. long or ( if the petals 
and the column longer) the hairs of the stem usually relatively long and few-
rayed .....................................•. 12. S. Fendleri. 

1. Sphaeralcea pedatifida Gray. Biennial or short-lived perennial with few slender
decumbent or ascending stems from a slender taproot and small crown, green, sparsely 
to somewhat copiously stellate-pubescent, the stems to 7 dm. long but usually much 
shorter; leaves with slender petioles somewhat shorter to considerably longer than the 
blade, thin, sparsely stellate-pubescent, pedately parted or divided, all the divisions 
pinnately cleft or coarsely toothed with acute often setose-tipped teeth, the midlobe to 
2 times the length of the lateral lobes, the larger blades 1.5-3 cm. long and at least 
equally as wide; inflorescence few-flowered, racemiform or sometimes subthyrsoid below; 
pedicels slender, shorter than to more than twice as long as the calyx; bractlets of the 
involucel often denticulate; calyx 6-9 mm. long, stellate-pubescent, with ovate-lanceolate 
to deltoid more or less acuminate lobes; petals orange-chrome or grenadine-pink, 8-14 
mm. long; carpels 1 5  to 20, with thin chartaceous walls, 3-3.5 mm. long, the dehiscent
portion muticous, the indehiscent portion wider than the dehiscent portion, coarsely
and prominently reticulate, fenestrate, nigrescent, rugose-tuberculate or muricate dorsally.
In sandy soil in scrub brushlands, on rocky-gravelly slopes and in fields on the Rio
Grande Plains, Feb.-Aug.; also n. Coah.

2. Sphaeralcea leptophylla (Gray) Rydb. SCALY GLOBE-MALLOW. Perennial with
several or numerous decumbent to ascending or erect stems from a long stout taproot 
and a stout woody crown, silvery-lepidote with short many-rayed appressed hairs that 
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form fringed scales, the stems to 5 chn. long; leaves sometimes fascicled in the lower

axils, with slender petioles usually less than one third as long as the blade, rather thick, 
with midvein prominent beneath, usually conduplicate or with the margins revolute, 
the upper leaves entire, linear to narrowly oblanceolate, obtuse to acute and usually 
cartilaginous-apiculate at the apex, the lower leaves 3-divided or very nearly so with the 
midlobe 1.5-3 mm. wide and 1 to 2 times as long as the lateral divisions, one or more 
of the divisions sometimes 1- or 2-cleft, the larger blades 15-35 mm. long; inflorescence 
racemifonn, with long intemodes, with 12 or fewer flowers, appearing naked throughout 
or leafy at the base only; pedicels usually slender, much shorter than to twice as long 
as the calyx; involucel of 3 thick bractlets, often persisting until fruit maturity; calyx 
4.5-7 mm. long, with deltoid-ovate to ovate-lanceolate and acute to short-acuminate 
lobes; petals grenadine, 9-15 mm. long; carpels 7 to 9, very thick, with coriaceous walls, 
3-3.5 mm. long, the dehiscent portion obtuse to acute and muticous or mucronulate at
apex, the indehiscent portion much wider than the dehiscent portion, very prominently
and usually coarsely reticulate, moderately rugose to slightly tuberculate dorsally. In 
limestone soil on hills and along roadsides in the Trans-Pecos, Mar.-Aug.; from Tex. 
and Colo., w. to Ut., Ariz. and n. Mex. 

3. Sphaeralcea coccinea (Pursh) Rydb. SCARLET GLOBE-MALLOW, RED FALSE MALLOW.

Perennial with usually decumbent or ascending stems from a slender or stout taproot, 
usually rather densely grayish or whitish stellate-pubescent throughout, the stems to 
5 drn. long, usually much shorter; leaves with petioles of lowermost ones as long as or 
longer than the blades, usually thickish and much more pubescent on the lower than 
on the upper sudace, broadly deltoid in outline, pedately parted or divided, the midlobe 
and often the primary lateral divisions pinnately few-cleft or even parted, the primary 
lateral divisions not less than two thirds as long as the midlobe with the latter and often 
the primary lateral divisions long-cuneate at base, all the divisions rounded-truncate to 
acutish at apex, the larger blades 1-6 cm. long and wider than long; inflorescence 
racemiform or occasionally subthyrsoid at base, with usually very short intemodes, few
to many-flowered; pedicels usually rather stout and shorter than the calyx, the lower ones 
sometimes more slender and elongate; calyx conspicuously villous, 5-10 mm. long, with 
lanceolate to deltoid-ovate or usually ovate-lanceolate acuminate lobes; petals grenadine, 
1-2 cm. long; carpels 10 to 14, very thick, with coriaceous walls, 3-3.5 mm. long and
wide, the de'hiscent portion muticous and with an internal palatelike fold near the base
dorsally, the indehiscent portion much wider than the dehiscent portion and very coarsely 
and prominently reticulate, rugose-tuberculate dorsally. On caliche outcrops and gypsum, 
and in gravelly-limestone and sandy-clayey soils on breaks, plains and hills in the Plains 
Country and Trans-Pecos, Apr.-Aug.; from cen. Can. s. to Ia., Tex., N.M. and Ariz. 
The variants in our region have been segregated as follows: 

1. Primary lateral divisions of the leaves less than two thirds as long as the midlobe;
dehiscent part of the carpel usually ascending, deltoid and acutish, forming about 
one-third of the whole ...................... var. elata ( E. G. Baker) Kearn. 

1. Primary lateral divisions of the leaves at least two thirds as long as the midlobe;
dehiscent part of the carpel usually horizontal, irregularly quadrilateral, forming 
less than one-third of the whole ( 2) 

2 ( 1 ) . Herbage usually densely whitish-canescent; leaves with very narrow divisions 
................... ....................... var. dissecta (Nutt.) Garrett. 

2. Her�a�� usually green and less densely pubescent; leaves. with relatively broad
d1v1s1ons ............................•.... :var. coccmea. 

4. Sphaeralcea Lindheimeri Gray. Perennial with few decumbent stems from a small
crown, densely whitish-pubescent with relatively very long soft felted hairs, the stem 
to 7 dm. long; leaves with slender or stout petioles about as long as the blade, thin, 
deltoid-ovate to suborbicular, truncate to cordate at base, rounded to acutish at apex, 
usually very shallowly but sometimes deeply lobed, the margins shallowly crenate to 
coarsely and irregularly dentate, the larger blades 25-45 mm. long and wide or wider; 
inflorescence usually racemiform, at most subthyrsoid, few-flowered; pedicels slender or 
stout, much shorter than to twice as long as the calyx; calyx 8-15 mm. long, with 
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lanceolate to ovate-lanceolate attenuate-acuminate lobes; petals grenadine-pink, 13-25 
mm. long; carpels about 18, with chartaceous walls, about 4 mm. long, the dehiscent
portion rounded and muticous at apex, the indehiscent portion prominently and rather
coarsely reticulate, of ten nigrescent. In sandy soils in open woods, thickets and plains in
s. and s.-coastal Tex., Feb.-June; endemic.

5. Sphaeralcea laxa Woot. & Standl. CALICHE GLOBE-MALLOW. Perennial with several
erect or ascending stems from a thick woody crown and a stout taproot, usually densely 
whitish canescent or tomentose with short hairs, to about 9 dm. high; leaves with slender 
petioles equaling or longer than the blade of the lower leaves, mostly thinnish, broadly 
ovate to deltoid in outline, subcordate to deeply cordate at base, very obtuse to acutish 
at apex, shallowly 3-lobed to almost 3-parted, with the lateral lobes sometimes deeply 
cleft, the lobes usually rounded, the midlobe seldom more than twice as long as the 
lateral ones, the margins irregularly crenulate to crenate or coarsely dentate, the larger 
blades 1.5-5 cm. long and about as wide; inflorescence an open lax relatively few-flowered 
panicle; pedicels slender, usually much shorter than the calyx; bractlets of the involucel 
often dark-red and conspicuous; calyx 7-11 mm. long, wit'h lanceolate to oblong-lanceolate 
acuminate lobes; petals grenadine-pink to grenadine-red, 12-18 mm. long; anthers dark
purple; carpels 12 to 14, thin-walled, 4-6 mm. long, the dehiscent portion acute to 
obtuse and cuspidate to mucronulate at apex, the indehiscent portion rather prominently 
but finely reticulate, with nearly transparent areolae. In shallow limestone soil in extreme 
w. Tex., May-Nov.; from Tex. to Ariz. and n. Mex.

6. Sphaeralcea hastulata Gray. Perennial with few or several usually decumbent stems
from a small crown or from often farther below the soil surface as root-shoots, rather 
densely canescent to substrigosely pubescent throughout, the stems to 3 dm. long but 
usually shorter; leaves with slender petioles one half as long as the blade or less, thin, 
with veins not very prominent beneath, usual1y bright-green and rather sparsely pubescent 
above, paler and densely sericeous-pubescent beneath, oblong-ovate to ovate-lanceolate, 
subcuneate to strongly cuneate or sometimes truncate or even subcordate at base, acute 
to short-acuminate at apex, usually merely subhastately toothed or shal1owly lobed with 
rounded teeth or lobules less than one fifth as long as the midlobe ( sometimes deeply 
cleft with much longer lateral lobes), the margins nearly entire to coarsely and irregularly 
crenate-dentate or the midlobe even pinnately cleft, the larger blades 2-6 cm. long; 
inflorescence racemiform with usually only one flower at each node and seldom more 
than 8 per stem; pedicels slender, the lower ones often much longer than the calyx, usually 
with some more than 1 cm. long; calyx 6-11 mm. long, with lanceolate to ovate-lanceolate 
acuminate lobes; petals grenadine, 1.5-2 cm. long; carpels thickish, with chartaceous 
walls, 3-5 mm. long, the obtuse to acute dehiscent portion usually muticous but some
times mucronate or cuspidate and sometimes sparsely spinulose dorsally toward apex, the 
indehiscent portion usually conspicuously wider than the dehiscent portion, coarsely and 
very prominently reticulate, often nigrescent, conspicuously muricate dorsally. In sandy 
or rocky soils, caliche or on salt flats mainly in w.-cen. and s. Tex., Feb.-Aug.; also n.e. 
Mex. 

'1. Sphaeralcea subhastata Coult. Perennial with decumbent to ascending or nearly 
erect stems from a slender or rather stout taproot, canescent, the stems to 5 dm. long but 
usually much shorter; leaves with usually slender petioles mostly less than half as long 
as the blade, usually thickish with veins prominent beneath, oblong-lanceolate to 
narrowly ovate, cuneate at base, acute to short-acuminate at apex, usually much more 
sparsely pubescent on the upper than on the lower surface, scarcely lobed but usuaIIy 
subhastately angled or toothed at base with ascending teeth, the margins nearly entire 
to irregularly crenate or dentate, the larger blades 2-5.5 cm. long; inflorescence raccmiform 
or with 2 flowers at some of the lower nodes, few-flowered ( mostly less than 12 ) , usually 
leafy nearly to the apex; pedicels usually stout and shorter than the calyx, rarely more 
than 1 cm. long; calyx 4-11 mm. long, with usually ovate-lanceolate to lanceolate and 
attenuate-acuminate lobes; petals grenadine ( rarely pink or drying violet-color), 1-1.8 
cm. long; carpels thickish, with chartaceous walls, seldom connate at maturity, 4-6 mm.
long, the dehiscent portion usually acute and with cusps to nearly 2 mm. long ( rarely
muticous ), occasionally sparsely spinulose dorsally toward apex, the indehiscent portion
coarsely and very prominently reticulate, often nigrescent, rugose-tuberculate or muricate
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dorsally. Incl. var. pumila ( Woot. & Standl.) Kearn. and var. Martii ( Cockll.) Kearn. 
and var. latifolia Kearn. In sandy or gravelly soils and on limestone slopes, frequent 
along roadsides, mainly in the Trans-Pecos, rare eastw., Mar.-Sept.; from Tex., w. to 
Ariz. and n. Mex. 

8. Sphaeralcea digitata (Greene) Rydb. JUNIPER GLOBE-MALLOW. Perennial with
slender decumbent to ascending or nearly erect stems from a stout or rather slender 
taproot and woody crown, more or less thinly canescent throughout, the stems to about 
55 cm. long, usually much shorter; leaves with slender petioles shorter than the blades, 
rather thin, pedately divided or nearly so, with the primary lateral divisions so deeply 
parted as to give the appearance of a 5-parted leaf, all the divisions oblanceolate to 
narrowly obovate, cuneate at base, obtuse to acute and often mucronulate at apex, the 
midlobe not more than 5 mm. wide and not much longer than the primary lateral divisions, 
all the divisions entire or ( the midlobe especially) coarsely and irregularly few-toothed 
or -cleft, the larger blades 1.5-4 cm. long and about as wide; inflorescence usually 10-
to 20-flowered, narrowly subthyrsoid with often only the lowest nodes bearing more than 
1 Bower, the lowest branches not more than 2 cm. long; pedicels mostly stout and usually 
but not always much shorter than the calyx; calyx 3.5-7 mm. long, with ovate-lanceolate 
acuminate lobes; petals grenadine, 8-14 mm. long; carpels 9 to 13, thickish, with 
chartaceous walls, 3-4 mm. long, the acute dehiscent portion muticous to short-cuspidate, 
the indehiscent portion finely and usually not prominently reticulate. In rock crevices 
and on rocky hills in limestone and gypsum soils in the Trans-Pecos, Mar.-Nov.; from 
Tex. to Ut., Ariz. and n. Mex. 

Those plants with usually 2 larger flowers at some of the lower nodes, and whose 
slender elongate pedicels typically exceed the calyx, are segregated as subsp. tenuipes 
(Woot. & Standl.) Kearn. 

9. Sphaeralcea Wrightii Gray. Perennial with few erect or nearly erect stems from a
rather small woody crown, grayish-canescent or subtomentose with soft hairs, to 75 cm. 
high; leaves with rather slender petioles that are usually as long as to much longer than 
the blade of the lower leaves, thickish, with veins rather prominent beneath, much more 
densely pubescent below than above, broadly ovate to semiorbicular in outline, truncate 
to deeply cordate at base, usually obtuse and often mucronulate at apex, all but the 
lowest leaves pedately deeply cleft or parted, the coarse wedge-shaped divisions irregu
larly and pinnately few-toothed or -cleft with broad usually obtuse teeth, the midlobe 
about twice as long as the lateral lobes, the larger blades 2-4 cm. long and wide; 
inflorescence a narrow few- to many-flowered interrupted thyrse; pedicels rather stout, 
shorter to considerably longer than the calyx; calyx 6-7 mm. long, with deltoid-ovate to 
ovate-lanceolate short-acuminate lobes; petals grenadine or pink, often drying lavender 
or violet-color, 1-1.8 cm. long; carpels 12 to 15, with chartaceous walls, sometimes 
slightly connate at maturity, 4-5 mm. long, the dehiscent portion very obtuse to acutish 
and cuspidate at apex, the indehiscent portion prominently and rather coarsely or finely 
reticulate. On mt. slopes in extreme w. Tex.; rare from Tex. to Ariz. and n. Mex. 

10. Sphaeralcea angustifolia ( Cav.) D. Don. Perennial with erect stout stems from a
thick woody crown, more or less stellately canescent throughout, to about 18 dm. high; 
leaves with petioles rarely more than one fourth as long as the blade, usually thickish, 
lanceolate to oblong-lanceolate or linear-lanceolate, cuneate at base, obtuse to acuminate 
at apex, 3-veined from base, to about 15 cm. long, usually much smaller, not lobed but 
often angulate near the base or subhastately toothed with acutish ascending teeth, the 
margins usually finely and regularly crenate or crenate-dentate; inflorescence a long 
narrow interrupted many-flowered thyrse, conspicuously leafy nearly to the apex, the 
lower branches not more than 4 cm. long; pedicels usually stout and much shorter than 
the calyx; calyx 5-9 mm. long, the lobes lanceolate to oblong-lanceolate and acuminate; 
petals usually mauve or lavender ( often drying violet-color) but sometimes white or 
grenadine, 1-2 cm. long; carpels 10 to 15, with chartaceous walls, usually strongly connate 
at maturity, 3.5-6.5 mm. long, the erect dehiscent portion muticous to mucronulate or 
sometimes short-cuspidate or spinulose at apex, the indehiscent portion very finely 
reticulate. In sandy or rocky soils, mostly limestone and gypsum, waste places and along 
roadsides, mainly in the Trans-Pecos and Rio Grande Plains, less common eastw., 
throughout the year; from Kan. and Colo., s. to Tex., Ariz. and Mex. The variants in our 
region have been segregated as follows: 
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1. Petals usually pink or lavender; carpels usually obtuse, muticous or mucronulate;
lea£ blades only angulate or obscurely toothed near the base ............... . 
. . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . var. angustifolia. 

1. Petals usually grenadine; carpels usually acutish, mucronate or cuspidate; lea£ blades
distinctly toothed or short-lobed near the base ( 2 )  

2( 1 ). Leaf blades not more than one thil'd as wide as long, with subhastate teeth usually 
less than one tenth as long as the midlobe ........ var. cuspidata Gray. 

2. Leaf blades one third to one half as wide as long, with subhastate lobes one tenth
to one fifth as long as the midlobe ............... var. lobata (Woot.) Kern. 

11. Sphaeralcea incana Torr. Perennial with several to many erect stems from a stout
woody crown and a large taproot, very densely yellowish-canescent with very short 
scurfy hairs, the stems to 18 dm. high; leaves with stout petioles shorter than the blades, 
typically yellowish-green, usually rather thick and with veins prominent beneath, deltoid
ovate, usually truncate to subcordate at base, very obtuse to slightly retuse and often 
mucronulate at apex, scarcely lobed to very shallowly 3- to 5-lobed with broad rounded 
lobes usually at or near the middle, the micllobe seldom less than 5 times the length of 
the lateral lobes, the margins usually crenulate but sometimes irregularly and rather 
coarsely crenate or dentate, the larger blades 3- 7 cm. long and about as wide; inflorescence 
a long narrow interrupted many-flowered thyrse, the lower branches seldom more than 
3 cm. long; pedicels rather slender but exceptionally tough and persistent, shorter to 
much longer than the calyx; bractlets of the involucel thickish, not becoming red or 
purple; calyx 3.5-6.5 mm. long, with deltoid-ovate to ovate-lanceolate acute to short
acuminate lobes; petals grenadine-pink, 1-1.7 cm. long, often well-separated at base; 
carpels 11 to 14, with chartaceous walls, usually not connate at maturity, 4-5 mm. long, 
the dehiscent portion obtuse to acutish and cuspidate, the indehiscent portion faintly or 
rather prominently and usually finely reticulate. On grassy-rocky slopes, sandy soils, 
among boulders and on gravelly-clay flats in the Trans-Pecos, June-Oct.; from Tex. to 
Ariz. and n. Mex. 

12. Sphaeralcea Fendleri Gray. Perennial with several erect or ascending stems from
a woody crown, green and sparsely pubescent to densely grayish- or whitish-canescent 
with usually very short hairs, the stems to 14 dm. high; leaves with slender petioles 
usually less than one half as long as blade, thin or thickish, grayish-green, usually dark
green above, lighter colored and often densely whitish-canescent beneath, ovate-oblong 
to very broadly ovate, usually strongly cuneate at base, acute to obtuse and often 
mucronulate at apex, very shallowly to very deeply 3-lobed below the middle with 
relatively narrow triangular or nearly rectangular usually ascending acutish lateral lobes 
about one fourth as long as the midlobe, the midlobe sometimes coarsely and irregularly 
few-toothed or -cleft, the margins coarsely to finely crenate or crenate-dentate, the 
larger blades 3-6 cm. long; inflorescence a very narrow interrupted many-flowered thyrse, 
the lower branches not exceeding 3 cm. long and usually much shorter; pedicels slender 
but very tough and persistent, usually equaling or longer than the calyx; bractlets of the 
involucel thin, usually green; calyx 4.5-6 mm. long or rarely more, with deltoid to ovate
lanceolate and acute to short-acuminate lobes; petals grenadine or occasionally grenadine
pink, rarely mauve, drying violet-color, 8-13 mm. long; carpels 11 to 15, with chartaceous 
walls, often somewhat connate at maturity, 4-5 mm. long, the dehiscent portion usually 
very obtuse and cuspidate, the indehiscent portion usually faintly and very finely 
reticulate. Uncommon in gravelly soils and about boulders in mts. of the Trans-Pecos, 
Apr.-Nov.; from s. Colo. and w. Tex. to Ariz. and n. Mex. 

18. MALVASTRUM GRAY

Plants annual or perennial, herbaceous or shrubby, sparsely to densely stellate
pubescent or hispid; leaves ovate to orbicular, crenate or palmately cleft; flowers axillary 
or in terminal bracted inflorescences; calyx subtended by an involucel of narrow or 
foliaceous bractlets; petals yellow or purple; carpels few, compressed or somewhat 
turgid, rugose on the sides, sometimes tuberculate or aristate on the back, indehiscent. 
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About a dozen species that are native to tropics and subtropics of America. 
1. Flowers mostly in capitate or spicate terminal inflorescences; carpels blunt .......• 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • • . . • . 1. M. anierlcanum. 
1. Flowers mostly solitary in the leaf axils, rarely with some capitate ( 2 )

2( 1 ). Petals about 10 mm. long; carpels about 3 mm. long, aristate; stems and branches
not lepidote-stellular ........................... 2. M. cvromandelianum.

2. Petals 15 mm. long or more; carpels about 5 mm. long, not aristate; stems and
branches shortly lepidote-stellular ...•........... 3. M. aurantiacum.

1. Malvastrum americanum ( L.) Torr. MALVA LOCA. Perennial, erect, stout, branched,
usually densely stellate-pubescent, to about 2 m. high; leaves broadly ovate, serrate, 
stellate-pubescent, acute to acuminate at apex, subtruncate to obtuse at base, the lower 
leaves long-petioled and to 7 cm. long, the upper leaves smaller; Bowers in dense terminal 
cylindrical spikes 5-12 cm. long and 15-25 mm. thick, with sometimes a few in the 
upper axils; bractlets 5-7 mm. long; calyx barbately hirsute or hispid, about 5 mm. long, 
the lobes acuminate; petals yellow to orange-yellow, about 7 mm. long; carpels nearly 
2 mm. long, depressed-reniform, beaked, not aristate. M. spicatum (L.) Gray. A pantrop. 
weedy plant in palm groves, thickets, old lake beds and open woods in the Rio Grande 
Plains and Valley, Bowering the year around. 

2. Malvastrum coromandelianum ( L.) Gke. Perennial, freely branched, strigose-pubes
cent, to about 1 m. high; leaves slender-petioled, ovate to ovate-oblong or lanceolate, 2-8 
cm. long, acute, irregularly and sharply serrate, the hairs of the upper surfaces mostly
simple; Bowers mostly solitary in the axils, on peduncles shorter than the petioles;
involucels of 3 small narrow bractlets; calyx lobes triangular, acute, longer than the tube; 
petals pale-yellow to orange-color, somewhat longer than the calyx, obliquely truncate; 
carpels 8 to 12, hirsute on top, with an awn near the inflexed apex and 2 beaks on the 
back. M. tricuspidatum ( Ait.) Gray. A pantrop. weedy plant on the Edwards Plateau and 
in s. Tex., mostly in clay soils, flowering the year around. 

3. Malvastrum aurantiacum ( Scheele ) Walp. Plant with rigid stems ascending from
a lignescent base, to about 6 dm. high, sparingly branched; leaves slender-petioled, sub
cordate-oval to oblong, broadly cuneate to truncate at base, obtuse at apex, rather coarsely 
crenate-serrate; bractlets of the involucel ovate or subcordate, adnate to base of calyx 
and more or less surpassed by the ovate-acuminate calyx lobes; petals golden-yellow, about 
1.3 mm. long; carpels 15 to 20, firm-coriaceous, much-compressed, brownish-red at ma
turity, smooth, the narrow back Hat with acutish angles, hirsute at top where it is dorsally 
2-gibbous and ventrally subulate-aristate or pointed. M. Wrightii Gray. Rare in cen. and
s. Tex., Apr.-Sept.; undoubtedly also in Mex. adj. to Cameron Co.

19. BASTARDIA KUNnt

About 8 species in tropical or warm temperate America. 
1. Bastard.fa viscosa ( L. ) H.B.K. Perennial herb or subshrub, erect, to about 1 m.

high, branched, finely velvety-pubescent and viscid ( especially above ), sometimes also 
pilose; leaves with slender petioles about as long as blades or shorter, ovate, cordate at 
base, acute to abruptly long-acuminate at apex, to 8 cm. long, the margins irregularly 
sinuate-denticulate, paler beneath and stellate-tomentulose; peduncular pedicels nearly 
filiform, usually longer than the petioles and often longer than the leaves; flowers small, 
peduncled, solitary or few in the axils; involucre none; calyx about 4 mm. long, its 5 
ovate-lanceolate acuminate lobes about as long as the tube; petals 5, yellow, 4-6 mm. 
long; stamen column divided into several or many filaments at the apex; ovary 5-celled; 
style branches 5, the stigmas capitate; capsule depressed-globose, 5-grooved, about twice 
as long as the calyx, its usually 5 carpel valves beakless; seeds puberulent. Sida viscosa
L. In clay soils in chaparral, palm groves and thickets in the Rio Grande Valley, flowering
throughout the year; from Tex., s. through Mex., C.A. and the W.I. to S.A.
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20. GAYA H.B.K.

About 20 species with one in Texas, the others in the American tropics. 
1. Gaya violacea Rose. Shrub slender, erect, to about 2 m. high, the branches clothed

with short soft pubescence together with long spreading hairs; leaves with petioles 4-6 
cm. long, ovate to lanceolate, acuminate, 6-9 cm. long, coarsely crenate, cordate at base
with the sinus either narrow or closed, green and becoming glabrate above, pale and finely
stellate-pubescent beneath; peduncles slender, a little shorter than the petioles, pilose as 
well as stellate-pubescent; flowers in axils; calyx lobes ovate, acute; petals about 8 mm. 
long, blue or violet; carpels 9, each !-seeded, membranaceous, bivalvate, with a longi
tudinal endoglossum that usually more or less divides the cavity of the carpel. Among 
boulders and rubble below the "Window" in the Chisos Mt� .• Oct.-Nov.; also n. Mex. 

21. SIDA L.129 

Plants mostly perennial, herbaceous or suffrutescent, more or less pubescent with forked 
stellate or scalelike hairs; flowers axillary, solitary or in small cymules, these sometimes 
assembled in terminal leafy panicles; involucel usually none; carpels indehiscent or dehis
cent only part way from the apex, more or less rugose and often reticulate on the sides. 

More than 200 species, mostly in warmer regions of the world, especially in Latin 
America. 
1. Peduncles or pedicels adnate to the petiole of the subtending leaf or bract; leaves

sparingly serrate toward apex, mostly narrow, linear to narrowly oblong or sub
orbicular; Bowers mostly in dense but few-flowered apical clusters that are closely 
subtended by the upper leaves and the conspicuously hirsute-ciliate stipules; 
carpels 5 to 8, with usually short murications ...... 1. S. ciliaris. 

1. Peduncles or pedicels not so adnate ( 2)
2( 1 ). Involucel present or the herbage silvery-lepidote or the leaves wider than long;

flowers axillary, solitary or very few in the axils; carpels muticous or short
beaked (3) 

2. Involucel none; herbage not silvery-lepidote; leaves mostly longer than wide ( 6)
3 ( 2). Plants herbaceous, the flowering stems from creeping rootstocks; leaves very asym

metric at base; flowers distinctly pedicelled, the pedicels often more or less flexuous 
and decurved; petals white or whitish; carpels 6 to 10 ( 4) 

3. Plants suffrutescent; leaves not noticeably asymmetric; flowers subsessile to shortly
pedicellate; petals yellow or copper-colored; carpels normally 5 ( 5) 

4( 3 ). Herbage densely stellate-canescent; leaves wider than long, suborbicular or 
somewhat flabelliform, rounded at apex, rather regularly denticu1ate or dentate; 
involucel of 1 to 3 subulate bractlets, usually present but very caducous; carpels 
indehiscent .................................. 2. S. hederacea. 

4. Herbage closely silvery-lepidote; leaves mostly longer than wide, acutish to acuminate
at apex, often subhastately toothed or lobed at base; involucel rarely ( if ever) 
present; carpels dehiscent at apex ............... 3. S. leprosa. 

5( 3). Leaves flabelliform, more or less cuneate at base; carpels with 2 protracted 
apical peaks .................................. 4. S. Grayana. 

5. Leaves suborbicular, rounded to truncate at base; carpels bluntly peaked, not
protracted ................................... 5. S. Helleri. 

6(2). Calyx greatly accrescent to enclose the fruit, membranous and veiny, the broad 
lobes overlapping; plants herbaceous above ground; flowers solitary in the axils; 
petals yellow or whitish ........................ 6. S. physocalyx. 

6. Calyx otherwise, only moderately accrescent ( 7)

w Based, in part, on I. D. Clement in Contr. Gray Herb. 180:1-91. 1957. 
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7 ( 6). Flowers mostly in open ( or sometimes thyrsoid) more or less leafy panicles, 
���e.r���'. ����1_1:. l���?'���c.e�l.a:�;. ����I� _1��� �l���. � c;,}o;!�i��r&;!� few .....

7. Flowers not in many-flowered panicles or ( if so) then short-pedicellate and crowded, or if paniculate and long-pedicellate then the flowers few and scattered ( 8) 
8(7). Carpels 5 (9) 8. Carpels more than 5 ( 10)
9 ( 8). Herbage usually with both stellate pubescence and long simple hairs; petiolewithout a tubercle at base; pedicels very slender, usually elongate; calyx more or less angulate-turbinate; petals yellowish to orange ................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. S. filicaulis. 9. Herbage minutely stellate-puberulent; petiole of largest leaves with a small spinelike tubercle at base; pedicels relatively stout, usually very short, the flowersoften subsessile; petals pale-yellow .............. 9. S. spinosa. 

10( 8). Corolla violet-purple; stems woody, stellate-pubescent; leaves linear to oblong, mostly 3 or more times as long as wide; flowers solitary; peduncles slender, articulated toward apex, elongate ( often surpassing the subtending leaves); carpels 7 to 10, prominently rugose-reticulate .............. 10. S. filipes. 10. Corolia whitish to orange or pink, sometimes drying red ( 11) 
11 ( 10). Carpels normally long-aristate and the awns retrorsely hispid; leaves notrhombic; stems usually herbaceous, occasionally with long spreading simple hairsin addition to other pubescence .................. 11. S. cordifolia. 11. Carpels not long-aristate or ( if sometimes so as in S. rhombifolia) the awns notretrorsely hispid and the leaves usually more or less rhombic ( 12) 
12( 11 ). Peduncles usually equaling or surpassing the subtending leaves, these oftenmuch-reduced in the inflorescence; flowers solitary in the axils; leaves not rhombic; carpels about 10 ( 13) 12. Peduncles usually much shorter than the subtending leaves ( sometimes with exceptions in S. rhombifolia and S. tragiaefolia) ( 14) 
13 (12). Peduncles to 5 cm. long; carpels cuspid ate, puberulent or glabrate, prominentlyrugose-reticulate .............................. 12. S. Lindheimerl. 13. Peduncles 7.5-15 cm. long; carpels muticous, glabrous ....................... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13. S. longipes. 

14( 12). Leaves normally more or less rhombic and cuneate at base, lanceolate to ovate or obovate, finely serrate, discolorous, short-petiolate; plants herbaceous or suHrutescent, rarely shrubby; herbage and calyx finely stellate-pubescent or glabrate; stipules more or less persistent; flowers axillary, solitary or more or less aggregatedat ends of the branchlets, the peduncles much shorter than to nearly equaling the leaves; petals somewhat longer than the calyx, yellow or whitish, sometimes purplish at base; carpels mostly 10 to 14, nearly muticous to long-aristate, with glabrous or antrorsely pilosulous awns ............ 14. S. rhombifolia. 14. Leaves not rhombic or cuneate, serrate or crenate ( 15) 
15( 14). Upper leaves often greatly reduced and the inflorescence appearing elongateracemose; peduncles often longer than the subtending leaves; leaves prevailinglyovate to oblong-lanceolate, truncate to subcordate at base, crenate or crenateserrate, often coarsely so; plant often suffrutescent; calyx puberulent to villous; petals orange or yellow, 1-1.5 cm. long ........... 15. S. tragiaefolia. 15. Upper leaves usually not greatly reduced; peduncles shorter ( usually much shorter)than the subtending leaves; leaves narrower, rounded at subcuneate at base,finely serrate or serrulate; plant herbaceous ....... 16. S. neomexicana. 

1. Sida ciliaris L. BRACTED SIDA. Diffuse many-stemmed herb or subshrub to about3 dm. high, mostly spreading-prostrate, stellately strigose-pubescent; leaves long-petioled, linear to suborbicular, obtuse to truncate-retuse and often with a cusp at apex, rounded to cordate at base, serrate nbove the middle, to 25 mm. long, glabrous above, stellately 



Malvaceae (Mallow Family) 1051 

appressed-pubescent beneath; stipules filiform- or spatulatc-linear, conspicuous, at least 
the uppermo,t and the petioles hirsute-ciliate or barbate; calyx 5-7 mm. long, the lobes 
ovate-triangular; petals white to yellow or various salmon-color to rose-purple, to 15 mm. 
long; carpels 5 to 8, turgid, very strongly rugose-reticulated and over the back often 
tuberculate or muricate, the dehiscent apex 1- or 2-aristate. In sandy soils of pastures, 
scrub oaks, mesquite thickets and along roadsides and on clay flats in s. Tex., throughout 
the year; from Fla., Tex., the Bah. I. and W.I., s. to S.A. Two variants occur in Texas. 

Var. ciliaris ( S. muricata Cav. )-Leaves ovate to suborbicular, obtuse to truncate at 
apex; carpels shortly biaristate. 

Var. mexicana (Morie.) Shinners-Leaves linear to linear-lanceolate; carpels short
aristate. 

2. Sida hederacea (Hook.) Gray. DOLLAR WEED, ALKALI MALLOW. Plant with de
cumbent stems and branches, scurfy-canescent with stellate hairs; leaves with petioles 
about one half as long as blades, obliquely subreniform or triangular-ovate, more or less 
cordate at base, broadly rounded to bluntly obtuse at apex, to about 4 cm. long and 5 
cm. wide, the margins variably and irregularly crenate to acute-serrate; flowers axillary,
with pedicels usually slightly longer than tl1e petioles; calyx 4-8 mm. long, the lobes
ovate to triangular-lanceolate and short-acuminate; petals whitish to cream-color or pale
brownish-yellow, rose-color in drying, to about 15 mm. long; carpels 6 to 10, acutish,
tomentulose to glabrate. S. leprosa var. hcderacea (Doug!.) K. Schum. In rocky or silty
soils, along irrigation canals and in depressions in the Panhandle and Trans-Pecos, Mar.
Oct.; from Wash. and Ida., s. to Mex. and e. to Kan., Okla. and Tex.

3. Sida leprosa (Ort.) K. Schum. SctmFY SIDA. Low herb with stems commonly
prostrate and to about 4 dm. long, scurfy-lepidote throughout, silvery when young; leaves 
slender-petioled, obliquely deltoid to triangular-lanceolate, commonly semicordate or 
semisagittate at base, mostly acute at apex, irregularly or incisely dentate, to about 35 
mm. long; lower pedicels usually elongated and ( in fruit) deflexed with the apex in
curved; calyx 3-8 mm. long, deeply divided into ovate acuminate lobes, somewhat
ampliate and angulate in age; petals purple to yellow or white with a purple tinge;
carpels 8 or 9, thin-walled, muticous, glabrous. In igneous soils, on clay flats and roclcy
areas from cen. to w. Tex., throughout the year; widespread in s.w. U.S. and Tex.

Two varieties are recognized in Texas. 

1. Leaves deltoid, semicordate at base, mostly 1-3 cm. long, the upper margins irregu-
larly notched and toothed ........ ...... .. .. var. depaupcrata (Gray) 

I. Clem. ( S. lepidota Gray).
1. Leaves narrowly elongate-triangular, semisagittate at base, mostly 2-3 cm. long,

the upper margins entire and straight .... ..... var. sagittaefolia (Gray) I. Clem. 

4. Sida Grayana I. Clem. Assurgent tomentulose-canescent subshrub, much-branched,
the prostrate to ascending stems to 45 cm. long or more; leaves with petioles usually 
less than 6 mm. long, flabelliform to cuneiform or some rotund with barely cuneate base, 
repand-dentate or crenulate around the broad summit, to 16 mm. long and wide; stipules 
linear-oblanceolate, herbaceous; flowers subsessile; calyx commonly not surpassing the 
fruit; petals obovate, yellow, becoming orange-yellow with age, 5-6 mm. long; carpels 
5, turgid and thin-walled, about 5.5 mm. high, peaked ( with dehiscence sharply 2-
beaked). S. cuneifolia Gray. In saline soils in the Rio Grande Plains and Valley of s. 
Tex., Apr.-Sept.; also adj. Mex. 

This and the following species are extremely close. They may eventually prove to 
be conspecific. 

5. Sida Helleri Rose. COPPER SIDA. Suffrutescent, much-branched; branches spreading
or procumbent, cinereous, to 3 dm. long or more; leaves suborbicular, crenate, rounded to 
truncate at the base, to about 16 mm. in diameter, loosely stellate-pubescent on both 
surfaces; petioles slender, 6-12 mm. long; stipules elliptic-obovate to elliptic; flowers 
small, subsessile or with pedicels to 4 mm. long, leafy-bracted; sepals ovate-oblong, 
obtusish, becoming 6 mm. long, surpassing the fruit; corolla pale-copper-colored; carpels 
5, obtusely peaked. In sandy or clayey soils of s. coastal Tex., Feb.-May; endemic. 
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6. Sida physocalyx Cray. Plant loosely and coarsely stellular-hirsute, green, partly
glabrate; stems spreading or decumbent from a fleshy-ligneous perennial rootstock, to 
about 4 elm. long; leaves with petioles to 3 cm. long, rather succulent, suborbicular to 
oblong, obtuse to broadly rounded at apex, cordate at base, to 6 cm. long and 5 cm. wide, 
crenate or serrate; pedicels solitary in the axils, soon recurved; calyx lobes cordate in 
appearance, with a small apical ligule, in anthesis about 8 mm. long and pale-green, at 
length 10-12 mm. long, membranaceous and veiny, together connivent and forming a 
vesicular globular and wing-angled loose covering over the fruit; petals yellowish or 
buff-color, scarcely exceeding the calyx; carpels 10 to 14, blackish when mature, ovate 
with a short beaklike apex, very thin-membranaceous and reticulate-veiny. S. h&tata
�t.-Hil. In s�ndy, ravelly or rocky soils on prairies,_ in washes and waste ground, mainly
m w. two thirds o Tex., May-Oct.; from Tex. to Anz., s. to S.A. 

7. Sida paniculata L. Slender erect herb or subshrub, the branches from a woody
base and densely stellate-pubescent with coarse appressed fulvous hairs; leaves mostly 
sho1t-petiolate, rarely with petioles to 6 cm. long, ovate to ovate-lanceolate, mostly 
densely stellate-pubescent, rounded to cordate at base, obtuse to acuminate at apex, 
crenate, to about 11 cm. long, usually much smaller; flowers in loose glabrate panicles; 
pedicels flliform, 2.5-4 cm. long, articulate 2-3 mm. below calyx; calyx nonangulate, 2-3 
mm. long, the minute lobes triangular; petals reddish-purple to orange-red, acuminate
apiculate, reflexed at maturity, 3-4 mm. long; carpels 5, not beaked. S. capillaris Cav.,
S. fioribunda H.B.K. In thickets, open woods and groves in the Rio Grande Plains and
Valley, sandy soils, throughout the year; from s. Tex. and the W.I., s. to S.A.

8. Sida filicaulis T.&G. Stems branched at base, weak and prostrate-spreading, from
a slender woody rootstock, to 5 elm. long or more, stellate-puberulent and with or without 
long spreading hairs; leaves with slender petioles about as long as the blade, broadly ovate 
to lanceolate, subtruncate to cordate at base, rounded to bluntly obtuse at apex, stellate
puberulent and sometimes with scattered long hairs, crenate-dentate, to 35 mm. long, 
usually much smaller; flowers solitary in axils of leaves, with slender pedicels much
exceeding the petioles; calyx somewhat angulate-turbinate, about 5 mm. long; petals 
orange-yellow or yellow, much-surpassing the calyx; carpels 5, varying from barely 
apiculate to the dehiscent apex with 2 prominent stout points. S. di'/fusa of auth., S. 
procumbens of auth., S. filiformis Morie. On rocky open hills, in sand)' or rocky open 
woodlands, on ledges and in waste areas from n.-cen. to s. Tex., w. to the Trans-Pecos, 
mostly Mar.-Sept.; from Tex. to Ariz., the W.I. and n. S.A.; also Fla. Keys. 

9. Sida spinosa L. PmcKLY MALLOW. Annual, finely pubescent, to about 7 dm. high;
leaves with petioles to 3 cm. long, ovate to ovate-lanceolate or narrowly lanceolate, to 
about 55 mm. long and 3 cm. wide, broadly rounded to truncate or subcordate at base, 
obtuse to subacute at apex, crenate-dentate; stipules linear; petioles of the larger leaves 
with a small spinelike tubercle at the base dorsally; flowers axillary, with pedicels shorter 
than the petioles; calyx 5-7 mm. long, the lobes triangular and acute; petals pale-yellow, 
slightly exceeding the calyx; carpels 5, dehiscent at the apex into 2 prominent beaks. 
S. angustifolia Lam., S. heterocarpa Engelm. Mostly in waste lands and disturbed soils
in the s. and e. half of Tex., throughout the year; a widespread weedy species mostly
in the trop.

10. Sida filipes Gray. Subshrub or herbaceous from a perennial rootstock, to about
1 m. high, paniculately branched, rather slender, fulvous-canescent with close stellular 
pubescence; leaves very short-petioled, lanceolate or the lower ones oblong, coarsely 
dentate-serrate, obtuse to acute at apex, cordate to truncate at base, 2-7 cm. long, pubes
cent and dark-green above, canescently stellate-tomentose and pale beneath; pedicels 
6liform, as long as or longer than the leaves, articulate 3-6 mm. below calyx, the small 
flower nodding in and after anthesis; calyx lobes about 2 mm. long, ovate, obtuse; petals 
obovate, deep violet-purple, 4-5 mm. long; carpels 7 or 8, obtusely apiculate at the 
eventually dehiscent apex, puberulent to glabrate, the sides favose-rugose. In rocky 
ravines, on dryish limestone hills and flats on the Edwards Plateau and Rio Grande Plains 
of s. Tex., Mar.-Aug.; also n. Mex. 

11. Sida cordifolia L. Perennial or somewhat woody annual, densely stellate-velvety
tomentose throughout, to 15 dm. high, the stems erect and rather stout; leaves ovate to 
ovate-orbicular or ovate-oblong, cordate at base, acute to obtuse at apex, irregularly 
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crenate-dentate, to 1 elm. long and 5 cm. wide, the lower leaves long-petioled; Bowers 
terminal and axillary, corymbose or subglomerate, with pedicels to 15 mm. long; calyx 
canescent-tomentose, 5-angled, 6-8 mm. long, the triangular lobes acute; petals yellow 
or salmon-pink, nearly twice as long as the calyx; carpels 7 to 12, biaristate when de
hiscent or merely bimucronate, their sides reticulated. S. althaeifolia Sw., S. hamulosa
Salzm., S. herbacea Cav., S. micans Cav. Uncommon in sandy soils on plains and along 
roadsides in the Rio Grande Valley and Trans-Pecos, July-Nov.; from Fla. to Tex., the 
W.I. and trop. Am.; also Old World trop.

12. Sida Lindheimeri Engelm. & Gray. Plant stellately cinereous-puberulent, to about
9 dm. high, the erect or sprawling stems herbaceous from a woody base; leaves with 
petioles 1 cm. long or less, linear to linear-lanceolate, 1.5-4 cm. long, obtuse to acute at 
apex, truncate to rounded at base, serrate on the often purplish margins, minutely and 
densely; stellate-pubescent beneath; pedicels slender, borne mostly in the upper axils, to 
5 cm. long, about equaling or frequently exceeding the subtending leaves; calyx 8-10 mm. 
long, the lobes broadly ovate and acute, the margins often purplish; petals yellow to 
salmon-color, 12-15 mm. long; carpels about 10, dorsally puberulent or glabrate, cuspi
dately bidentate. S. texana Sma11. In sandy soils in open woodlands, scrub and thickets, 
and in beach areas in s. and coastal Tex., Apr.-Oct.; from La. to Mex. 

13. Sida longipes Gray. Stems herbaceous from a woody rootstock, strictly erect,
branched from the base, somewhat scabrous-puberulent, not cinereous, to about 4 dm. 
high; leaves with petioles to about 25 mm. long, linear-elongate to linear-lanceolate, 
narrowly obtuse at apex, truncate to broadly cuneate at base, serrulate or crenulate on 
the often purplish margins, to about 6 cm. long, much-surpassed by the erect elongate 
pedicels that are to 15 cm. long; calyx about 7 mm. long, the lobes triangular-ovate and 
acute; petals orange-color, about 15 mm. long; carpels 8 to 10, puberulent to glabrous, 
muticous or only slightly obtuse. On limestone hills and mt. slopes in the Edwards 
Plateau and Trans-Pecos, rare in the Rio Grande Plains, Apr.-Sept.; also probably 
adj. Mex. 

14. Sida rhombifolia L. AxoCATZIN. Plant herbaceous or shrubby, to about 2 m. high,
the stems minutely stellate-pubescent; leaves short-petiolate, varying from rhombic
oblong to ovate-cuneate or oblanceolate, obtuse to rounded or subacute at apex, cuneate 
to rounded at base and usually minutely cordate at the very base, to 8 cm. long and 
4 cm. wide, pale and cinereous-puberulent beneath, green and subglabrous above, serrate 
or serrulate; stipules setaceous, caducous; pedicels more or less elongated; calyx 5-7 mm. 
long, minutely cinereous-puberulent, the base ( at maturity) with 5 to 10 callous-thickened 
nerves, the lobes broadly ovate and acuminate; petals pale-yellow tQ orange-yellow, 
about 6 mm. long, sometimes red at base; carpels 10, smoothish, subulately 2-awned or 
merely acute. S. alba Cav. In sandy-clayey soils in brushlands, meadows, low open woods 
and alluvial soils in e. third of Tex., throughout the year; from N .C. to Fla. and Tex.; 
widespread, mostly in the trop. 

15. Sida tragiaefolia Cray. Herbaceous perennial to about 6 dm. high, stellular-pubes
cent or puberulent and with scattered long hairs throughout; leaves with petioles to 15 
mm. long, ovate-oblong to linear-oblong, cordate to truncate at base, mostly obtuse at
apex to about 5 cm. long, coarsely dentate, stellate-pilose beneath, glabrate above; flowers
mostly solitary in the axils, with slender pedicels; calyx 7-8 mm. long, with a somewhat
IO-angled base, densely stellate-tomentose and usually profusely adorned with long
silvery hairs, the lobes triangular and acurninate; petals orange-yellow, to 14 mm. long;
carpels 9 to 12, with thin sides rugose-reticulated below, smooth towards the obtuse
bimucronate apex. Uncommon on limestone hills in the Rio Grande Plains and Big Bend
region of the Trans-Pecos, May-Nov.; from Tex. to Ariz. and n. Mex.

16. Sida neomexicana Gray. Stems usually herbaceous, rather numerous from a woody
rootstock, to about 4 elm. high, minutely stellate-pubescent; leaves with petioles 1 cm. 
long or less, linear-elongate to linear-oblong, to 6 cm. long, obtuse to acute at apex, 
rounded to truncate at base, serrate on the often purplish margins, finely stellate-pubescent 
( especially beneath) but green; Bowers subsessile or with pedicels to about 1 cm. long, 
borne mainly and somewhat clustered at the ends of the branches; calyx about 8 mm. 
long, the lobes broadly ovate and subacuminate; petals orange-color, turning purplish or 
reddish with age, about 1 cm. long; carpels 10, muticous or scarcely bimucronulate. In 
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rocky soils in mts. and plains of the Trans-Pecos, July-Nov.; from w. Tex. to s. Ariz. 
and n. Mex. 

22. ANODA CAv.

Plants sparsely hirsute to densely puberulent or tomentose; leaves ( especially the upper 
ones) often hastate at base; involucel none; fruit depressed, hemispheric or disklike; 
carpels usually umbonate or spurred on the back, with fragile lateral waIIs, these usually 
breaking up before maturity, the inner layer forming a saclike envelope of the seed or 
becoming closely adherent to the seedcoat, the dorsal wall more persistent. 

About 10 species that are confined to the Western Hemisphere. 
1. Fruit hemispheric or somewhat lower but not flat and disklike; carpels puberulent

to short-hirsute, rounded to umbonate or angled to short-spurred on the back; 
calyx more or less conforming with the fruit ....... I. A. pentaschista. 

I. Fruit a flattened disk of radiating carpels, these conspicuously long-hirsute to hispid,
with an elongated dorsal spur; calyx spreading in fruit ( 2) 

2 ( 1). Essentially acaulescent plant to about 5 cm. high; leaves in rosette, ovatish ...• 
. . . . . . . . . . . . . . . . . . . . • • • • . . • • • . . . . . . . . . . . . . . . . 2. A. pygmaea. 

2. Stem well-developed, typically 30 cm. high or more; leaves scattered on stem, some
what triangular ( 3 )

3 ( 2). Petals purple; herbage sparsely hirsute with long mostly simple spreading or 
retrorse hairs, sometimes slightly puberulent or glabrate; carpels 9 to 20, hispid, 
not reticulate on the back; leaves truncate or broadly cuneate at base ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. A. cristata.

3. Petals orange-yellow, purplish at base; herbage densely stellately puberulent or
short-pilose, a few long simple hairs often also present, the pubescence slightly 
viscid; carpels 10 to 12, hirsute, strongly reticulate on the back witl1 black veins; 
lower leaves cordate or subcordate at base ........ 4. A. Wrightii. 

1. Anoda pentaschista Gray. Plant very slender, to about 6 dm. high, paniculately
branched, puberulent and more or less cinereous throughout; leaves to 7 cm. long, usually 
much smaller, pale beneath, the slender-petioled lower ones ovate to subcordate and 
somewhat 3-lobed, the upper short-petioled leaves hastate to lanceolate or with some 
linear; flowers with slender pedicels to 2 5  mm. long that are noticeably articulated above 
the middle, arranged in panicles; calyx about 4 mm. long, rounded and apiculate, a little 
shorter than the bright-yellow coroIIa; carpels usually 5, sometimes 6 to 9, dehiscent 
dorsal portion closely applied to and half covering the puberulent seed, membranous 
with an inflexed thickish apex. Incl. var. obtusior Robins. In open woods and thickets in 
the Rio Grande Plains and Valley, and in the Trans-Pecos, Aug.-Dec.; from Tex. to 
Ariz. and adj. Mex. 

2. Anoda pygmaea Correll. Plant about 5 cm. high, essentially acaulescent, consisting
of a rosette of leaves and one or more pedunculate flowers that are large for the plant, 
densely covered with stellate hairs; petioles stout, to 3 cm. long; blades thickish, ovate 
to ovate-elliptic, usually slightly longer than petioles, to about 2 cm. wide, rounded to 
slightly cordate at base, obtuse at apex, coarsely crenate-serrate, the primary veins 
prominent; peduncle slender in flower, becoming stout in fruit, to about 2 cm. long; sepals 
5, united for about half their length to form a concave disk 2.5-3 cm. wide, the spreading 

lobes broadly triangular and acute, with simple hairs on the inner surface; petals 
probably ( ?) yellowish, obovate-oblanceolate, about 1 5  mm. long and 8 mm. wide above 
middle; fruit a flattened disk of 12 radiating carpels; carpels about 5 mm. long, conspicu
ously beaked and dorsally spurred, the outer surface stellately pubescent, the sides or 
partitions �oarsely reticulate-honeycombed; seeds reddish-brown, glabrous except for 
several cilia about the hilum. Definite locality unknown. "Texas, Pope" ( Capt. John Pope 
explored Texas in 1854 from Preston, Grayson Co., on the Red River southwest to El Paso 
on the Rio Grande.} 

3. Anoda cristata ( L.) Schlecht. Plant branched from near base, erect, to about 8 chn.
high, sparsely hirsute with mostly simple h9.irs; leaves petiolate, deltoid to triangular-
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ovate or -lanceolate, truncate to broadly cuneate at base, acute to acuminate at apex, 
occasionally hastate or subtrilobate at the base, the margins either irregularly dentate or 
entire; flowers solitary on long peduncles in the axils; calyx with triangular-lanceolate 
acuminate spreading lobes to 15 mm. long, often purplish-red; petals purple, commonly 
cuneiform and retuse, 1-2.5 cm. long; carpels 15 to 20, rather conspicuously beaked, 
hispid, the dorso-basal portion wholly thin-scarious and veinless and with slender mid
nerve, the sides or partitions wholJy obliterated in the breaking up of the fruit; seeds 
naked, pubemlent. A. lavaterioides Medic., A. hastata of auth. On gravelly banks and in 
open woods along streams in the Trans-Pecos, July-Nov.; from Tex. to Ariz., s. to S.A. 

The leaves of this species are exceedingly variable, even upon the same individual. Our 
plant usua1ly has the upper leaves elongated and conspicuously hastate. 

4. Anoda Wrightii Gray. Plant erect, to 15 dm. high, viscidulous-puberulent and above
more or less villous-hirsute; lower leaves deltoid-ovate, the upper ones hastate-lanceolate; 
peduncles about equaling or exceeding the subtending leaves, or the upper ones in a 
naked raceme and subtended by linear or filiform deciduous bracts; calyx canescently 
pubescent; petals dull-yellow, 1-1.3 cm. long, changing to brown-purple at base; carpels 
10 to 12, beaked, the dorsal portion bilamellar at maturity, the tardily separable endo
carpial layer of firm texture, clathrate-reticulate, loosely half-enveloping the minutely 
or sparsely puberulent seed. Rare in shrubby growth in the Trans-Pecos, July-Sept.; from 
Tex. to Ariz. and adj. Mex. 

FAM. 116. STERCULIACEAE BARTL. CACAO F AMIL y 
Trees, shrubs or i1erbs, sometimes scandent, the pubescence chiefly of stellate hairs; 

leaves alternate, simple or rarely compound, usually stipulate; flowers large or small, 
mostly in axillary cymes, perfect or unisexual, regular or sometimes irregular; calyx persistent, gamosepalous, usually 5-parted; petals 5 or none, hypogynous, free or united 
with the stamen tube; stamens 5, connate at least at the base, the tube commonly with5 staminodia, the 2- or 3-celled anthers borne in the sinuses; fruit dry or rarely baccate, 
usually 5-celled, variously dehiscent. 

About 700 species in 60 genera, mainly tropical and Old World. The seeds of the 
important tropical American tree, Tlieobroma cacao L., are the source of cocoa and choco
late. The Chinese parasol-tree, Firmiana simplex W. Wight, is cultivated in central and 
south Texas, but it apparently does not occur as an escape. 
1. Petals concave or cucullate ( 2)
1. Petals flat ( 3)
2 ( I), Petals mostly rhomboidal, united at the apex with the stamen tube, with or with-

out a dorsal gland ............................. I. Ayenia, p. 1055. 
2. Petals reniform, free from the stamen tube, without a dorsal gland ............. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 2. Nephropetalum, p. 1057. 
3( I). Fruit with numerous pubescent processes; seeds numerous in each cell ....... . 
3. F�it · ��ith��t

0

p�b�;c��t · p����s·s�;;· ·s��d� · 2· i� · �;�h ·!�1f �;1(b�
a

;t�t���) only 
one ( 4) 

4( 3). Capsule I-celled, 2.5- 3 mm. long ............... 4. W altheria, p. 1058. 
4. Capsule 5-celled, 4-9 mm. long .................... 5. Melochia, p. 1058. 

1. AYENIA L.130 

Shrubs or herbs; leaves simple, serrate, crenate or dentate; flowers small, perfect, long
pedicellate, axillary, solitary, fasciculate or in cymes or umbels; calyx 5-lobate; petals 5, 
with slender claws, cucullate, the apex inflexed and adnate to the stamen tube, often with 
an elongate gland; stamens 5, alternating with staminodes; anthers 2- or 3-celled, solitary 

iio Adapted from Carmen L. Crist6bal in Opera Lilloana IV (Argentina): 1-2 30. 1960. 
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in the sinuses of the stamen tube; fruit a 5-celled warty or spinescent globose capsule that 
separates into five I-seeded bivalvate carpels. 

About 70 species in wanner regions of America. 
I. Flowers 2 or more on a common peduncle from leaf axils; some of the leaves to 35

mm. wide; localized in Brownsville region ..•..•.. I. A. limitaris.
I. Flowers home singly or in fascicles in leaf axils; leaves rarely more than 15 mm. wide;

apparently usually north of the Brownsville region (2) 
2 ( 1). Sterns stiffiy erect; flowers mostly in fascicles; leaf blades typically lanceolate, 

often narrowly so; fruit on slender stipe 2-3 mm. long or sometimes more; petals 
with an appendage on the inner face .... .. ....... 2. A. filiformis. 

2. Stems with spreading branches; flowers usually solitary or as many as 3; leaf blades
typically broadly ovate to ovate-elliptic; fruit on stout stipe about 1.5 mm. long 
or less; petals with or without an appendage on the inner face ( 3) 

3(2). Blade of petals notched at apex and with a somewhat clavellate appendage on 
the upper part of the inner surf ace and 2 teeth on the lower part; leaves typically 
ovate-elliptic, their lower surface sparsely coarsely pubescent with simple or once-
branched hairs, rarely subglabrous or with scattered stellate hairs ............ . 
. . . . . . . . . . . . . . . . . . . • . . . , ..............•...... 3. A. pilosa. 

3. Blade of petals not notcheq and without an appendage or teeth; leaves typically sub
orbicular-ovate, their lower surface felty with a dense covering of short stellate 
hairs .... ...................•....... .... ...•. 4. A. microphylla. 

1. Ayenia limitaris Crist6bal. Shrub to about 15 dm. high, with hoary young branches;
stipules 4-5 mm. long, subulate, pubescent; leaves with pubescent petioles to about 25 
mm. long, ovate, to about 75 mm. long and 35 mm. wide, subacute to subacuminate at
apex, rounded to more or less cordate at base, irregularly dentate to dentate-crenate on
margins, lightly pubescent above, with long silvery-stellate hairs below but the epidermis
not entirely covered; peduncles 1 to 4 at each node, axillary, about 1 cm. long, each
supporting 3 flowers; pedicels 3-7 mm. long, pubescent; sepals about 3 mm. long and
1 mm. wide, oval-lanceolate, pubescent; petal with claw 2.5 mm. long, the lamina 1 mm.
long and L5 mm. wide, lobules rounded with the margins nearly entire; stamen tube 1
mm. long, the external border of the staminodes with a small orifice at each side; style
and stigma 0.5 mm. long, the stigma exserted with the lobules slightly notched; fruit 8
mm. long, covered with very short hairs, the prickles 1 mm. long and uniformly pubes
cent; seeds 4-5 mm. long, wrinkled, tuberculate. A. Berlandieri of auth. In clay soil on
the edge of thickets and in chaparral in the Brownsville region in the Rio Grande Valley,
throughout the year; also Coah.

2. Ayenia 6liformis Wats. Subshrub to 9 dm. high, erect, very much branched from
base, the woody stem to 2 cm. thick, the branches covered with short appressed hairs; 
stipules subulate, 3-5 mm. long, pubescent; leaves with petioles 5 ( to 15) mm. long, 
orbicular to oval on lower part of branches and to 35 mm. long and 5-18 mm. wide, 
ovate-lanceolate to lanceolate toward end of branches and 25-55 mm. long and 5-10 mm. 
wide, rounded at base, subacute at apex, the margins serrated, pubescent with short hairs; 
the compact inflorescence composed of about 11 rose-color or red flowers; pedicels 3-4 
mm. long; sepals 2-3 mm. long, 1-1.5 mm. wide, oval-lanceolate, pubescent; petal with
claw 3-6 mm. long, subtriangular to rhomboidal, 1-2 mm. long, 1-2.5 mm. wide, the
posterior side concave, straight or convex, the outer surface pubescent, appendage about
one third as long as lamina; stamen tube 1 mm. long, free portion of filaments reaching
middle of tube, the internal margin of the staminode not reaching the style; style 0.5
mm. long, partially exserted; stigma with small globose lobes; fruit 3-4 mm. long, densely
pubescent, the prickles 0.5 mm. long; seed 2.5-3 mm. long, tuberculate. On limestone
and granite soils on hills, bluffs and in canyons in mts. of the Trans-Pecos, May-Dec.;
from Tex. to Ariz. and n. Mex.

3. Ayenia pilosa Crist6bal, Subshrub, decumbent, 1-2 dm. high, very much branched
from the base, the branches covered with appressed hairs; stipules 0.5-1 mm. long, pubes
cent, subulate; petiole 5 ( to 10) mm. long, pubescent; leaf blade 15 ( to 30) mm. long, 
8 ( to 10) mm. wide, orbicular on lower part of branches, ovate-elliptic to suborbicular 
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toward end of branches, the margin dentate to dentate-crenate, mostly adorned with long 
branched or simple hairs; flowers 2 or 3 in axils, reddish, with pubescent pedicels 1.5-2 
mm. long; sepals oval, pubescent, about 2 mm. long and 1 mm. wide; petal with claw
4 mm. long, rhomboidal, about 1 mm. long and wide, with the upper side somewhat
concave, the outer surface lightly pubescent, the appendage about half as long as the
lamina, the lower teeth a little larger than the upper ones; stamen tube 1 mm. long, the
free portion of filaments reaching to middle of tube; internal margin of staminodes not
reaching the style; style 0.5 mm. long, partially exserted; stigma with small globose
lobules; fruit 3-3.5 mm. long, covered with hairs, the prickles 0.5 mm. long; seeds 2-2.5
mm. long, lightly tuberculate, irregularly wrinkled. A. pusilla of auth. In rocky soils or
sandy loam in mesquite-chaparral, on slopes and about rimrock in Rio Grande Plains, w.
Edwards Plateau and Trans-Pecos, throughout most of year; from Tex. and N.M., s. to
S.L.P. and Tam.

4. Ayenia microphylla Gray. Erect or spreading shrub to 6 elm. high; stem woody, to
17 mm. thick, the principal axis branched from the ground; young branches gray, with 
short appressed hairs; stipules 1.5-2.5 mm. long, subulate, persistent, pubescent; petiole 
to 12 mm. long, usually much shorter, hoary; leaf blade orbicular to suborbicular on lower 
part of stem, ovate on upper part, to 3 cm. long and 18 mm. wide, usually about 12 mm. 
long and 7 mm. wide, subacute at apex, marginaUy serrated, the nerves prominent, the 
lower surface ( especially in young leaves) densely hoary-felty beneath with short stellate 
hairs; 1 or 2 flowers in axils, on pubescent pedicels about 4 mm. long; sepals 3 mm. long, 
1.5 mm. wide, oval-Ianceolate, stellately pubescent; stamen �be 1 mm. long, campanu
late, lobed for one third its length, cucullate, the external margin waved, apiculate; fila
ments free at apex; style 5 mm. long, scarcely exserted; stigma capitate, globular, the 
lobes small; fruit 5 mm. long, pendulous, hoary, prickles 0.5 mm. long, obscure, pubes
cent; seed 3 mm. long, wrinkled, with small scattered tubercles. Among boulders and on 
limestone hills and slopes of arroyos in the Trans-Pecos and w. Edwards Plateau, through
out most of the year; from Tex. to Ariz. and Coah. 

2. NEPHROPETALUM ROBINS. & CREENM.

A monotypic genus. 
1. Nephropetalum Pringlei Robins. & Greenm. Stellate-tomentose unarmed shrub; stem

terete, nearly glabrate; leaves simple, alternate, ovate, cordate with a narrow sinus, 
acuminate to an obtusish apex, crenate-dentate, palmately 7-nerved from the base, finely 
stellate-pubescent above, paler and tomentulose beneath, 9-12.5 cm. long, 4-7.5 cm. wide; 
petioles canescent-tomentulose, about 4 cm. long; stipules setaceous, deciduous, nearly 4 
mm. long; axillary umbelliform cymes 2- or 3-flowered, about 25 mm. long, the peduncles
about equaling the pedicels; flowers greenish, only about 2 mm. in oiameter; calyx
deeply 5-parted, the segments ovate; petals 5, unguiculate, slightly adnate at base to the
stamina! cup, free at the apex, the blade reniform with a deep sinus at the attachment of
the claw, concave and neither appendaged nor glandular; stamens 5, united into a short
cup; anthers 3-locular, sessile or nearly so, extrorse, the cells parallel and longitudinally
dehiscent; staminodes 5, alternate with the stamens and opposite the sepals, rounded and
cucullate at the summit; ovary sessile, globose, 5-celled; ovules 2 in each ovary-cell,
superposed on axial placentae; style short, terete; stigma capitate; young fruit globose,
covered with numerous pubescent processes; seeds by abortion solitary in the cells.
Known only from Hidalgo Co. where it was collected once in August 1888; to be expected
elsewhere in Tex. and in Tam.

3. HERMANNIA L.

About 300 species, mainly African. 

I. Hermannia texana Gray. Plant suffrutescent or with herbaceous stems from a woody
rootstock, to about 5 elm. high, more or less densely stellate-pubescent throughout; leaves 
thick-herbaceous, with petioles to 2 cm. long, suborbicular to broadly ovate-elliptic, 
mostly broadly rounded at apex, rounded to truncate or cordate at base, to about 6 cm. 
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wide, dentate to sinuate-dcntatc; flowers perfc>ct, axillary, pendulous, 5-merous, several 
in a cyme, the peduncles to about 2 5  mm. long to exceed the recurved pediccls; calyx 
lobes triangular-lanceolate, acuminate, to 5 mm. long; petals deep-orange-yellow to 
orange-red, erect, persistent, 8-12 mm. long, the long claw with inrolled edges, the blade 
obliquely suborbicular, pandurate when spread out; stamens 5, connate below the middle 
to form a tube; anthers linear, about 3. 5 mm. long, pubescent; capsule subglobose to 
oblong-quadrate, loculicidally 5-valvate, covered with hairy filifonn processes to 3.5 mm. 
long; seeds several in each cell, dark-brown or blackish, crescentiform, pitted. In dry rocky 
calcareous or gypseous soils on slopes and prairies, in red sands, and rarely on the edge 
of salt marshes and on dunes along the coast from s. Edwards Plateau to the col!:;t in 
Tex., Apr.-Nov.; also adj. Mex. 

4. WALTHERIA L.

About 50 species widely disb-ibutecl in the warmer regions of the world, mainly 
tropical America. 

1. Waltheria indica L. H1ERDA DEL SOLDADO. Shrub or somewhat herbaceous, from a
woody rootstock, to about 2 m. high, more or less stellately velvety-tomentose throughout, 
erect or the branches sometimes decumbent; leaves with a petiole to 2 cm. long, broadly 
ovate to oblong-elliptic, obtuse to rounded at apex, rounded to subcordate at base, to 8 
cm. long, crenate-dentate; flowers fragrant, perfect, 5-merous, in sessile or pedunculate
glomerules to 1 cm. long; calyx strongly ribbed, the triangular-lanceolate acuminate
lobes about as long as the tube; petals yellow, spatulate, obtuse, 4-6 mm. long, persistent
in fruit, usually slightly longer than the calyx ; stamens 5, the filaments more or less
connate; anthers about 1 mm. long; style bearded; capsule obliquely globose, pubescent,
2.5-3 mm. long, I-seeded. W. americana L. In rocky or sandy soil in extreme s. Tex.,
winter and spring; from s. Fla., s. Tex. and s. Ariz., s. throughout trap. Am.

5. MELOCHIA L. 
0 

BROOM-WOOD 

Shrubs or herbs, with pubescence of simple or stellate hairs; leaves dentate; flowers 
mostly small, in cymes or dense axillary glomerules; involucel present or wanting; calyx 
5-lobate; petals 5, spatulate, marcescent; stamens 5, the filaments connate at the base

or higher; capsule 5-celled, loculicidally 5-valvate, the cells I-seeded; ca1pels easily
separating, sometimes indehiscent.

About 7 5  species in warm regions of both hemispheres. 
1. Involucel of 3 or more bractlets; capsule subglobose, scarcely beaked, 5 mm. or less

wide ........................................ 1. A1.. corchorifolia.
1. Involucel wanting; capsule angular or pyramidal, long-beaked, much more than 5

mm. wide (2)
2 (1). Leaves glabrous or nearly so, green; capsule glabrous or glabrate, with sharp 

acute angles, short-stipitate ..................... 2. M. pyramidata.
2. Leaves densely stellate-tomentose, usually whitish beneath; capsule densely pubes-

cent, with somewhat rounded angles, on a relatively long stipe ............... . 
• . . . • . . . • • . • . . . . • • . • . • • . . . . . . . . • . . . . . . . . • • . • • 3. A1.. to1nentosa.

1. Melochia corchorifolia L. Stem to 1 5  drn. high, glabrous or sparingly pubescent,
virgately branched; leaves with petioles to about 2 cm. long, ovate to ovate-lanceolate, 
to 6 cm. long and 3 cm. wide, irregularly serrate and sometimes lobate, usually entirely 
glabrous ; flowers cluster dense; calyx lobes acute; petals purple or with the claw yel
lowish, 4-7 mm. long; capsule subglobose, strigose with simple hairs, 4-4.5 mm. in 
diameter. Old fields, cult. grounds and waste places in s.e. Tex., Aug.-Oct.; from Fla. to 
Tex. and S.C., s. to Braz.; also Old World tropics, where native. 

2. Melochia pyramidata L. Slender shrub to 2 m. high, often herbaceous, lightly
pubescent to glabrate throughout; leaves with slender petioles to 12 mm. long, rounded
ovate to lanceolate, obtuse to short-acuminate at apex, rounded to broadly cuneate at 
base, to 3 5  mm. long and 2 cm. wide, serrate, thin, green, glabrous or frequently sparsely 

° Cf. Aaron Goldberg in Contr. U. S. Nat. Herb. 34: 191-363. 1967. 
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pubescent; flowers solitary or in axillary cymes, mostly pedicellate; calyx lobes long
acuminate; petals pink or violet, about 7 mm. long; capsule broadly triangular in outline, 
glabrate or sparsely puberulent, 5-6 mm. long and somewhat broader, the lobes buncate 
or broadly rounded at base, acute and spreading; seeds dull-brown to black. In sandy 
or rocky soil in mesquite thickets, palm groves, dry stream beds, ditches and waste places 
in the Edwards Plateau and Trans-Pecos, s. to the coast in Tex., Apr.-Nov.; widely 
distributed in the warmer regions of both hemispheres. We have only var. pyramidata.

3. Melochia tomentosa L. Shrub to 2 m. high, the branches herbaceous, more or less
pale stellate-tomentose throughout; leaves with petioles to 25 mm. long, broadly rhombic
ovate to elliptic-lanceolate or oblong-elliptic, rounded to acute at apex, rounded to sub
cordate at base, to 7 cm. long and 4 cm. wide, crenate or dentate, thick, usually densely 
and finely tomentose on both surfaces; flowers in loose cymes, mostly pedicellate; calyx 
lobes lanceolate to linear-lanceolate, acuminate, pubescent; petals pink to violet, to 15 
mm. long; capsule rhombic in outline, stellate-tomentose, 6-9 mm. long, long-beaked,
the lobes rounded to acutish at base. In open woodlands and brushlands in s. Fla. and
s. Tex., summer-fall; widely distributed in the warmer parts of the W. Remis.

We have only var. tomentosa.

FAM. 117. THEACEAE D. DoN CAMELLIA F AMIL y 

Shmbs or small trees with simple alternate exstipulate deciduous leaves; flowers perfect, 
showy, borne singly in the axils of leaves; sepals 5 or rarely 6, somew'hat unequal, per
sistent, subtended by one or more caducous bracteoles; petals 5 or rarely as many as 8, 
white, imbricate, silky pubescent on the outer surface, the outermost ones usually smallest 
and somewhat concave, connate at base; stamens numerous, the filaments united at their 
base and adnate to base of corolla; styles 5, distinct or united; ovary 5-celled, superior; 
capsule globose to ovoid, loculicidally dehiscent, woody, pubescent; seeds 1 to 4, 
compressed. 

Several hundred species in about 25 genera mainly in the tropics of both hemispheres. 

I. STEW ARTIA L. Wn.n-CAMELLIA. SmwARTIA 

Characters of the family. A genus of about 10 species in eastern Asia and southern 
United States. 

I. Stewartia Malacodendron L. SILKY CAMELLIA, Shrub or small tree to 6 m. tall;
leaves shortly petioled, ovate to elliptic or somewhat obovate, cuneate at base, acute to 
shortly acuminate at apex, to 1 elm. long, the margins serrulate and ciliate, the lower 
surface light green and pubescent; sepals ovate, about 1 cm. long; petals white, obovate, 
spreading, 2.5-5 cm. long, the margins somewhat crimped; stamens with dark purple 
filaments and bluish anthers; styles united as one, stout, the stigma 5-toothed; capsule 
globular-depressed, beakless, about 15 mm. thick; seeds lustrous, angled but wingless. 
On wooded banks, hillsides and along streams in e. Tex., Apr.-May; from w. Fla. to La. 
and Tex., n. to Va., Tenn. and Ark. 

FAM. 118. HYPERICACEAE Juss. 
ST. JoHN's-woRT FAMILY 

Herbs or shrubs; leaves with or without a basal articulation, opposite, entire, glandular
dotted as seen under a lens with transmitted light, mostly sessile, exstipulate; flowers 
perfect, usually regular and hypogynous; sepals 4 or 5, imbricated in the bud, herbaceous, 
with or without a basal articulation, persistent; petals 4 or 5, mostly deciduous, oblique 
and mostly convolute in tl1e bud; stamens many or few, sometimes grouped in 3 or more 
clusters or bundles; capsule I-celled, with 2 to 5 parietal placentae and as many usually 
persistent styles, sometimes 3- to 7-celled by the union of the placentae in the center, 
mostly septicidally dehiscent; seeds numerous, usually areolate or reticulate. 

Approximately 1,000 species in about 50 genera, primarily tropical in distribution. 



1060 Hyperlcaceae (St. John•a-wort Family) 

1. Sepals 4, in 2 very unequal pairs; petals 4; stamens many, distinct ............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. Ascyrum, p. 1060. 

1. Sepals 5; petals 5; stamens many to few, often in 3 to 5 clusters •................ 
. . . . . . . . . . . . . . . • . . . . . . • • • . . . • • • • . . • . • • . . • • • • • 2. Hypericum, p. 1061. 

1. ASCYRUM L. ST. PETER'S-WORT 

Low smooth pale essentially evergreen shrubs; stems simple or sparsely branched, when 
young 2-edged or winged; leaves usually numerous, small; flowers solitary or in small 
cymules, pedicellate, each subtended by a pair of bractlets; sepals 4, herbaceous, the 2 
outer ones broad and leaflike, compressed and persistent, the 2 inner ones usually much 
smaller; petals 4, pale-yellow, oblique, fugacious, cruciate, spreading, convolute in the 
bud; stamens numerous, the filaments distinct and not noticeably in clusters, marcescent; 
capsule I-celled, ovoid, 2- to 4-valved, enclosed by the sepals; seeds numerous, black, 
reticulate. 

Five species, mainly in southeastern United States; merged with Hypericum by some 
authors. 
1. Styles 3 or 4; inner sepals only slightly smaller than the outer ones that are to 2 cm.

long and 15 mm. wide; leaves oblong-elliptic, the upper ones somewhat cordate 
and clasping ................................. 1. A. stans. 

1. Styles 2; inner sepals minute or obsolete; leaves mostly linear- to oblong-oblanceolate,
narrowed at base ........................•.... 2. A. hypericoides. 

1. Ascyrum stans Michx. ST. PETER'S-WORT. Plant with stems erect or suberect, mostly
3-8 din. high; leaves oblong-elliptic, rounded to somewhat acute at apex, the upper ones
somewhat cordate and clasping, coriaceous, to about 3 cm. long and 15 mm. wide;
pedicels to 1 cm. long, with lanceolate bractlets 3-5 mm. below the calyx; outer 2 sepals
broadly ovate to suborbicular, cordate at base, acute at apex, 1-1.5 cm. long, about as
wide; inner 2 sepals lanceolate, 7-14 mm. long, to 4 mm. wide; petals showy, obliquely
obovate, commonly exceeding the sepals, to 15 mm. wide; styles 3 or 4; capsule exserted
at maturity. Hypericum stans (Michx.) Adams & Robson. In sandy bogs, swamp woods
and moist grasslands in e. Tex., June-Sept.; from Fla. to Tex., n. to N.Y., N.J., e. Pa.,
Ky., Tenn., Ark. and Okla.

2. Ascyrum hypericoides L. ST. ANDREW'S caoss. Plant with reddish-brown stems that
are erect-ascending to decumbent and somewhat diffuse, simple or more or less branched 
from the base or above the base, to 1 m. or more high or long, the bark exfoliating in 
shreds; leaves linear to oblanceo]ate, more or less narrowed at the sessile base, rounded 
to obtuse at apex, to about 3 cm. long and 8 mm. wide, the margin somewhat revolute; 
pedicels 3-6 mm. long, the bractlets borne near apex; outer 2 sepals ovate to elliptic, 
rounded-cuneate to subcordate at base, obtuse to acute at apex, to 12 mm. long and 
about as wide; inner 2 sepals minute or obsolete; petals narrowly oblong-elliptic, about 
equaling the outer sepals, to 4 mm. wide; styles 2; capsule included or exserted at 
maturity. Hypericum hypericoides ( L.) Crantz. Mostly in light sandy soils in open pine
hardwood and hardwood forests, thickets, grasslands and in bogs in the e. third of Tex., 
May-Nov.; from Fla. to Tex. and e. Mex., s. to Hond. and the W.I., n. to N.E., Ky., Mo. 
and Okla. 

This species is highly variable in the size and shape of its leaves and outer calyx lobes, 
and some of our coastal material might eventuaUy be segregated as a small narrow-leaved 
variant. Not only decumbent plants with several basal stems and oblanceolate leaves, 
segregated as var. multicaule ( Michx.) Fern. [Hypericum hypericoides var. multicaule 
(Michx.) Fosb.], are to be found in Texas but also the erect plant, segregated as var. 
oblongifolium (Spach ) Fern., with rather broadly oblanceolate leaves and prominent 
basally cordate outer calyx lobes that are up to 15 mm. long and 1 cm. wide. Var. 
hypericoides, our most common plant, is erect and freely branched above the ground 
level and has linear to linear-elliptic leaves. 
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2. HYPERICUM L.131 ST. JoHN
1

S-WORT

Herbs or shrubs; leaves opposite, sometimes verticillate; flowers solitary or in cymes; 
sepals 5, usually subequal, persistent; petals 5, oblique, usually convolute in the bud, 
yellow, flesh-colored or sometimes reddish or purplish; stamens usually numerous, mostly 
united or clu�tered in 3 to 5 fascicles, the filaments elongate; styles abbreviated or 
elongate, separate or ( at first) connate for most or part of their lengths, more or less 
united below the middle, mostly persistent on the capsules, the stigmas minute or capitate; 
capsules mostly I-celled or sometimes 3- to 5-celled; seeds short-cylindric, mostly 
reticulate. 

About 300 species that are cosmopolitan in their distribution. 

1. Stems woody tluoughout or at least on lower part; styles typically closely appressed
their entire length at maturity, the stigmas minute; translucent or pellucid
punctate glands present ( 2) 

I. Stems herbaceous or rarely slightly woody at very base; styles either appressed or
separate ( 11) 

2 ( I). Mature leaves and sepals linear-subulate or neecllelike, the leaf margins essentially 
parallel ........... ........................... 7. H. fasciculatum. 

2. Mature leaves ancl sepals with expanded non-needlelike blades, the leaves somewhat
wider above the middle ( 3) 

,3 ( 2). Flowers terminal and solitary, sometimes in 3-flowered dichasia ............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. H. frondosum. 

3. Flowers in a 3- to many-flowered terminal and/ or subterminal dichasia ( 4)

4 ( 3). Perennial herb, usually less than 1 m. tall ......... 11. H. sphaerocarpum. 
4. Shrubs; stems mostly 1 m. or more tall (5)

5 ( 4). Leaves and sepals without a basal articulation or groove; inflorescence appearing
naked due to the much-reduced bracts ( 6) 

5. Leaves and sepals with a basal articulation or groove; inflorescence appea_ring leafy
due to the foliaceous bracts ( 8) 

6 ( 5). Leaves linear-oblong to Hnear-lanceolate, less than 1 cm. wide, midnerve beneath 
prominently keeled and running into a stem wing ... 10. H. cistifolium. 

6. Leaves ovate-lanceolate to elliptic, usually well over 1 cm. wide ( 7)

7 ( 6). Inflorescence usually a many-Bowered ( rarely 3) dichasium; mature capsules 3.5-
7 mm. long, 3-4.5 mm. wide; raphe of seed well-developed, forming a conspicuous 

keel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. H. nudiflorum. 
7. Inflorescence a 3-flowered dichasium, sometimes 6- or I-Bowered; mature capsules

6-14 mm. long, 4.5- 7 mm. wide; raphe of seeds only slightly developed, forming
a low ridge but not a conspicuous keel . . . . . . . . . . . . 9. H. apocy,iifolium. 

8(5). Largest leaves 1.5- 3 cm. long; seeds 0.7-0.8 mm. long ........ , ........... . 
• • . . . . . . . • . . . . . . . • . . • . . . . • • . . . . . . . . • . . . . . . . . • 0. H. galioides. 

8. Largest leaves 3- 7.5 cm. Jong; seeds 0.9-1.6 mm. Jong (9)

9(8). Mature capsules exceeding 7 mm. in length and 3.5 mm. in width, lance-ovoid;
Bowers in 1- to 7-flowered terminal and subtem1inal dichasia, the inflorescence 
usually narrow and compactly thyrsoid; seeds dark-brown or black, 1-1.7 mm. 
long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. H. prolificum. 

9. Mature capsules 6 mm. or less long and 3 mm. wide, slender-conic; Bowers in 7- to
many-flowered terminal and subterminal compound dichasia, the inflorescence pre
senting an obpyramidal aspect; seeds reddish-brown, 0.8-1.3 mm. long ( 10) 

111 Adapted mainly from William P. Adams in Contr. Gray Herb. 1 8 9:3- 51. 19 62. 
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10 ( 9 ). All flowers with only 3 styles present 3. H. densiflorum var.
densi-florum. 

3. H. densiflorum var.
lobocarpum. 

10. Some flowers with 4 or 5 styles present ............. . 

11 ( 1). Petals yellow or orange-color, convolute in bud; stamens numerous or few, distinct 
or united at base into 3 to 5 clusters without intervening glands; flowers terminal 
or in terminal cymes ( 12) 

11. Petals flesh-color to mauve-purple, imbricated in bud; stamens mostly 9, strongly
triadelphous, with 3 large orange glands alternating with the 3 bundles of stamens; 
flowers clustered in the axils and at summit of stem ( 19 ) 

12( 11 ). Stamens numerous, usually 20 or more; roots perennial ( 13 ) 
12. Stamens usually less than 20; annuals or rarely perennials ( 15 )
13 ( 12). Stems and leaves copiously pilose; sepals ciliate; petals clear yellow ........ . 

. . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12. H. setosttm. 
13. Stems and leaves glabrous; sepals glabrous; petals streaked with dark lines ( 14 )
14( 13 ). Main stem mostly simple, with branches only near summit; sepals 2.5- 4 mm.

long; petals 4-7.5 mm. long; styles 2- 4 mm. long, mostly persistent ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. H. punctatum. 

14. Main stem mostly with small axillary branches throughout; sepals 4- 7 mm. long;
petals 8-14 mm. long; styles 6- 10 mm. long, fugacious or seldom persistent ..... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. H. pseudomaculatum. 

15 (12). Leaves flat, varying from suborbicular-ovate to linear-lanceolate, spreading; stem 
simple or loosely branched, from a slightly woody base ( 16 ) 

15. Leaves subulate or subulate-linear, appressed or strongly ascending;- stem fastigiate
branching; root annual ( 18 ) 

16( 15 ). Leaves linear-lanceolate, all sessile and clasping the stem; styles 3 mm. long, the 
stigma conspicuously capitate ................... 15. H. pauciflorum. 

16. Leaves orbicular to ovate-deltoid or elliptic-oblong, the upper ones cordate at base
or clasping; styles 1 mm. or less long, the stigmas minute ( 17 ) 

17 ( 16 ). Diffusely branched; leaves ovate-oblong to shortly elliptic, rounded at apex; 
capsule short-ellipsoid .......................... 13. H. mutilum. 

17. Simple or nearly so, _virgate, �e cymes with ascending bran�hes; middle and upper
leaves ovate-deltoid, tapenng to apex; capsule slender-comcal ............... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14. H. gymnanthum. 

18( 15 ). Leaves linear, 6 mm. or more long; capsules ovoid, slightly exceeding calyx •... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16. H. Drumn1011dii.

18. Leaves scalelike, less than 4 mm. long; capsules lance-subulate, much-exceeding the
calyx ........................................ 17. H. gentianoides. 

19(11). Leaves tapering below middle to a distinctly slender petiole ................ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19. H. ,v alteri. 

19. Leaves sessile at the rounded to cordate-clasping base ( 20 )
20( 19 ). Leaves with translucent glands and dark-punctate on lower surface; styles 2- 3

mm. long •................................... 18. H. virginicum. 
20. Leaves without translucent glands or superficial dots on lower surface; styles 1 mm.

long ........................................ 20. H. tubulosum. 

I. Hypericum punctatum Lam. Plant erect, to about 1 m. high, conspicuously marked
with black and pellucid dots, the main stems mostly simple and with few to no branches 
below the inflorescence; leaves sessile or somewhat clasping at the base, typically oblong 
to oblong-elliptic but sometimes narrowly ovate-oblong, to 7 cm. long and 2 cm. wide, 
rounded to obtuse or even retuse at apex; flowers crowded in small clusters that terminate 
short branches at summit of plant; sepals heavily dotted and lined with black, ovate
oblong to triangular-lanceolate, obtuse to subacute at apex, 2.5- 4 mm. long; petals pale 
yellow. copiously black-dotted, 4-7.5 mm. long; styles 2-4 mm. long, mostly persistent; 
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capsules ovoid, 4-6 mm. long, conspicuously beset with amber-colored glands; seeds less 
than 1 mm. long. On open-wooded hills and on edge of woods and fields in n.-cen. and 
n.e. Tex., June-July; from Fla. to Tex., n. to Que. and Minn.

2, Hypericum pseudomaculatum Bush. Plant erect, to 8 dm. high, the main stems
mostly with small axillary branches throughout; leaves closely sessile and somewhat clasp
ing at base, ovate-lanceolate to triangular-lanceolate or linear-lanceolate, narrowly obtuse 
to acute at apex, the margins of ten revolute in drying, to about 4 cm. long and 12 mm. 
wide; flowers numerous, in terminal clusters that are more open than in H. punctatum; 
sepals lanceolate, acute to acuminate, 4-7 mm. long, conspicuously black-dotted; petals 
8-14 mm. long, conspicuously black-dotted; styles 6-10 mm. long, fugacious or seldom
persistent; capsules 5-7 mm. long, somewhat glandular. H. punctatum var. pseudomacu
latum {Bush) Fem. In moist or dry soil in fields in e. Tex., May-June; from Fla. to Tex.,
n. to Okla. and Ill.

3. Hypericum densi8orum Pursh. Shrub to 2 m. high, much-branched above, the
upright branches slender; leaves linear to linear-elliptic or oblanceolate, obtuse-apiculate 
to acute at apex, tapering at base to a short petiole, to 75 mm. long and 15 mm. wide, 
with smaller leaves in axillary fascicles; flowers numerous in crowded compound cymes; 
sepals firm, linear-lanceolate to elliptic, 2-5 mm. long; styles 3 to 5, persistent, somewhat 
connate at base, either completely separate from the beginning or tardily separating, 2-3 
mm. long; capsules lance-ovoid to slender-conic, more or less deeply lobed or sulcate, the
body to 6 mm. long and 3 mm. thick, composed of 3 to 5 distinct carpels; seeds reddish
brown, 0.8-1.3 mm. long. On pinewood slopes and in and on the edge of swamps and
marshes, and along wooded streams, in s.e. Tex., May-Aug.; from Fla. to Tex., n. to N.Y.,
N.J., W.Va., s. Ind. and s. Mo.

The usually 4 or 5 styles and the deeply lobed capsules of the more southern var.
lobocarpum {Catt.) Svens. (H. lobocarpum Gatt.) set it apart from var. densulorum and 
H. prolificum. The leaves are also usually larger than those of var. densifiorum whose
leaves are usually less than 5 cm. long and 8 mm. wide. In our material, where there is a
preponderance of flowers with 4 or 5 styles these are early separated in flower. However,
in var. densifiorum and in those plants having only a few flowers with 4 or 5 styles, the
styles often remain tightly coherent or even twisted together until the fruit is well
developed.

4. Hypericum proli6cum L. SHRUBBY ST. JoHN's-woRT. Rather coarse diffusely
branched shrub to 2 m. high, with sharply 2-edged twigs; leaves typically narrowly 
oblong, 3-7.5 cm. long and to 15 mm. wide, narrowed at base to a short petiole, obtuse 
at apex; cymes both terminal and in the upper axils, contracted, the inflorescence thus 
interruptedly cylindric; sepals elliptic, 5-7 mm. long; petals obovate, 7-10 mm. long; 
styles 3 ( rarely 4) ; capsules lance-ovoid to subcylindric-conic, 3-carpellate, 8-15 mm. 
long, 3-5 mm. thick. H. spathulatum ( Spach) Steud. In dry or damp sandy or rocky 
thickets, along wooded streams and on slopes in s.e. Tex., June-Aug.; from Ga. to Tex. 
and Ark., n. to s.e. N.Y., Ont. and :Minn. 

5. Hypericum frondosum Michx. GOLDEN ST. JoHN's-WORT. Shrub to 1 m. high, widely
branching; leaves narrowly oblong to elliptic, narrowed at base, obtuse to acute at apex, 
to 75 mm. long and 18 mm. wide; flowers large and showy, 1 to 3 terminating the 
branches or in the upper axils; sepals foliaceous, very unequal, often enclosing the capsule, 
some of them ovate to broadly elliptic and 2-3 cm. long; petals orange-yellow, firm, to 
2 cm. long, becoming reflexed; stamens very numerous; capsules narrowly conic-ovoid, 
thick-walled, unlobed, about 1 cm. long. In barrens and openings in e. Tex., Apr.-July; 
from Ala. to Tex., n, to S.C., Ky. and s. Ind. 

An ornamental shrub that is frequently cultivated, from which it has a tendency to 
escape. 

6. Hypcricum galioides Lam. Shrub 3-18 dm. high; leaves narrowly linear to linear
oblanceolate, narrowed to the base, obtuse to acute at apex, to 3 cm. long and 5 mm. wide, 
usually noticeably verticillate and marginally revolute in drying; flowers numerous, 
terminal or axillary; sepals linear to linear-spatulate, 3-4 mm. long; petals bright-yellow, 
narrowly cuneate, obliquely or almost laterally pointed, 4-7 mm. long; capsules triangular
conic, subtruncate-rounded at base, tapering to the acute apex, deeply sulcate, 5-6 mm. 
long, the persistent 3 styles about 2 mm. long. In wet pinelands, swamps and depressions, 
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about ponds and lakes, and along ditches in s.e. Tex., May-Aug.; from Fla. to Tex., n. to 
Tenn. and N.C. 

7. Hypericum fasciculatum Lam. SAND-WEED. Shrub to about 1 m. high; bark dark
brown, spongy-thickened, exfoliating in tissue-thin sheets; leaves verticillate, numerous, 
crowded, typically linear-filiform or very_ narrowly linear, coriaceous, revolute, 1-2 cm. 
long. mostly about 1 mm. wide, with a cluster of smaller leaves in the axils of the larger 
ones; Bowers several terminating the upper branches; sepals linear, 3-4 mm. long, about 
1 mm. wide; petals bright-yellow, obliquely apiculate, 7-8 mm. long; capsules ovoid to 
ovoid-conic, 4-5 mm. long, 3-lobed. H. galioides var. fasciculatum (Lam.) Svens. In wet 
places about ponds and lakes, in low pinelands and along forested streams, in s.e. Tex., 
June-Aug.; from Fla. to Tex., n. to N.C. 

This species is closely allied to H. galioides. The juvenile leaves found on seedlings 
and sometimes on adult plants are very similar to the leaves found on that species. 

8. Hypericum nudi8orum Michx. Shrub to 2 m. high, usually much smaller, the stems
ligneous below, sending up long subherbaceous brown-barked 4-angled flowering 
branches; leaves ovate-lanceolate to linear-oblong, obtuse, thin, to about 7 cm. long, 
pale-green, minutely punctate beneath, revolute in drying, usually without axillary 

fascicles; flowers numerous, in open terminal dichotomous cyrnes; bracts lance-subulate, 
2-3 mm. long; sepals firm, linear to oblong, 2-5 mm. long; petals to 1 cm. long; styles 3; 
capsules ovoid, to 7 mm. long, with 3 inwardly projecting placentae. In moist sandy 
woods, thickets or swamps in e. _Tex., June-Aug.; from Fla. to Tex., n. to Va. and Tenn. 

9. Hypericum apocynifolium Small. Shrub 4-7 dm. high, the stems with red somewhat
shreddy bark and the branchlets narrowly 4-winged; leaves essentially sessile, oblong 
to oblong-elliptic, more or less cuneate at the base, rounded to emarginate at apex, 2-4 
cm. long, thin, bright-green, pale beneath, minutely punctate, rarely revolutc; flowers
3 to 5 in terminal cymes; sepals spatulate to elliptic or oval, obtuse, persistent, 3-5 mm.
long, at least one half as long as the petals; petals yellow, oblong, 8-9 mm. long; capsules
oblong-conic, thick-walled, to 14 mm. long, acute. In swamps and marshes in n.e. Tex.,
June-Aug.; from Ga. and Fla. to Tex. and Ark.

10. Hypericum cistifolium Lam. Slender subherbaceous perennial; stem somewhat
woody, reddish-brown, prominently 2-winged and simple or very sparingly branched, to 
9 dtn. high; leaves firm, linear-oblong to linear-lanceolate, to 3 cm. long and 6 mm. wide, 
obtuse to subacute at apex, the margins strongly revolute, sessile, subauriculate and clasp
ing at the base, the solitary midnerve beneath keeled and continuous into the wing on 
the stem, with fascicles of smaller leaves in their axils; flowers numerous in terminal or 
•axillary dichotomous cymes, the bracts subulate and about 3 mm. long; sepals ovate to
elliptic or oval, to 3 mm. long and 1.5 mm. wide; petals yellow, convolute in bud,
obliquely cuneate to obovate, 5-10 mm. long; filaments elongate; styles 3, coherent,
somewhat pershtent, the stigmas minute; capsule globose to globose-ovoid, to 7 mm.
long. 3-lobed, I-celled; seeds wrinkled. In sandy soils, rare in extreme s.e. Tex., June
Aug.; from Fla. to Tex., n. to N.C.

The peculiar thin-tissued, somewhat auriculate-clasping base of the leaves, and the
keeled midnerve that continues into a stem-wing, distinguish this species.

11. Hypericum sphaerocarpum Michx. Plant with usually simple 'herbaceous stems
from a somewhat woody base, 3-5 dm. high, the stems angled with 4 narrow salient lines;
leaves sessile, nearly linear to narrowly oblong, with a somewhat clasping base, obtuse
to acute at apex, 3-7 cm. long, to 15 mm. wide; cyrnes naked, compound, usually many
flowered; sepals ovate to elliptic-lanceolate, acute, 3-5 mm. long, about equal in length
and size, the larger ones 1.5-3 mm. wide; petals elliptic to elliptic-oblanceolate, 5-9 mm.
long; capsule depressed-globose to broadly ovoid, .firm, 5-7 mm. long at maturity, 1-
celled; seeds large, oblong, very rough:..pitted. On barren embankments and in prairies
in n.e. Tex., May-July; from Ala. to Tex., n. to 0., Ind., s. Wisc., Ia. and e. Kan.

12. Hypericum setosum L. Plant herbaceous, scabrous-tomentose to -pilose throughout,
the stem simple or sometimes virgately branched, to 75 cm. high; leaves sessile, numerous,
erect-appressed, ovate to linear-oblong or lanceolate, acute at apex, the margins somewhat
revolute, to 15 mm. long and 4 mm. wide, gradually reduced up the stem; llowers few in
cymes; sepals ovate to ovate-lanceolate or elliptic, acute to acuminate, to 4 mm. long,
conspicuously ciliate; petals yellow, 5-6 mm. long, obliquely oblong-elliptic, obtuse;
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styles 3, subpersistent; capsule ovoid-oval, 4-5 mm. long. In bogs and wet pinelands in 
s.e. Tex., June-Sept.; from Fla. to Tex., n. to Va.

13. Hypericum mutilum L. Plant annual or perennial; 3-9 dm. high, with weak slender
erect to ascending stems, widely branching above, sometimes forming extensive colonies, 
often with leafy-bracted decumbent bases; leaves ovate to lanceolate or narrowly oblong, 
sessile and partly clasping at base, rounded to broadly obtuse at apex, mostly 5-nerved, 
to 35 mm. long and 15 mm. wide; cyme in well-developed plants diffuse and somewhat 
leafy-bracted, the ultimate bracts setaceous; flowers light-yellow, about 4 mm. across; 
sepals variable in length and size, linear to linear-lanceolate or elliptic-oblanceolate, equal 
to or much-exceeding the capsules; stamens 6 to 12; capsules subglobose to short-ellipsoid, 
the rounded summit capped by the short persistent styles that are about 1 mm. long. On 
the edge of and in water of streams, ponds, swamps and other wet situations in cen. and 
e. Tex., May-Oct.; from Fla. to Tex., n. to s. N.E., cen. N.Y., 0., Ill., Mo. and Kan.

Those plants with sepals broadly lanceolate to oblong and foliaceous have been segre
gated as var. latisepalum Fem. 

14. Hypericum gymnanthum Engelm. & Gray. Plant herbaceous, almost simple, with
strict stem and branches, to 9 dm. high, usually much smaller; leaves firm, clasping, 5-
to 7-nerved, deltoid-cordate, acute to obtuse at apex, about 15 mm. long and 1 cm. 
wide below middle; cymes naked, elongated, the fl.oral leaves reduced to small subulate 
bracts 3-4 mm. long; sepals thickish, erect, lanceolate, acuminate, 3-5 mm. long; petals 
3-6 mm. long; stamens 10 to 12; styles 3, persistent, about 0.75 mm. long, the stigmas
only slightly dilated; capsule ellipsoid-conical, pointed, about 4 mm. long. In sandy soils
in barrens or low ground in s.-cen. and s.e. Tex., June-July; from- Fla. to Tex., n. locally
to N.Y., N.J., Pa., W.Va., 0., Ill., Mo. and e. Kan.

15. Hypericum pauciHorum H.B.K. Plant somewhat sucrulent, to 7 dm. high, usually
with several herbaceous stems arising from a somewhat woody base, rarely simple, the 
individual stems then much-branched above the middle, the Horal branches strongly 2-
edged and somewhat flattened; leaves bluish-green, all sessile and more or less clasping, 
coriaceous, with conspicuously revolute margins, those on the lower and middle part of 
the stem lanceolate to linear and more or less spreading, to 3 cm. long and 7 mm. wide, 
gradually reduced above into the flowering branches; flowers distant, in the axils of the 
uppermo:,t nodes; sepals linear-lanceolate to elliptic-lanceolate, acute, 5-6 mm. long; 
petals orange-yellow, 8-10 mm. long; capsules ovoid-conic, dark-brown, 4.5-6 mm. long, 
usually about as long as sepals, the 3 persistent styles 3 mm. long, with conspicuously 
discoid-capitate stigmas; seeds oblong, light-brown, pitted, about 0.5 mm. long. On 
dunes and in grassy sandy fields along the coast and in the Rio Grande Plains in s. Tex., 
Mar.-Oct.; also in adj. and cen. Mex. 

16. Hypericum Drummondii ( Grev. & Hook.) T & G. Nrrs-AND-LICE. Plant annual,
to 8 dm. high, the stem and the alternate bushy branches rigidly erect, mostly densely 
punctate throughout; leaves numerous, linear to linear-subulate, ascending to nearly 
erect, not appressed, I-nerved, 6-20 mm. long; flowers short-pedicelled, mostly solitary 
in the axils along the upper part of the leafy branches; sepals narrowly lanceolate, acute, 
3-5 mm. long; petals orange-yellow, withering before noon; stamens 10 to 20; capsules
ovoid, 4-5 mm. long, reddish-brown, barely as long as or but slightly exceeding the sepals;
seeds oval, dark-brown, strongly ribbed and rugose, about I mm. long. Sarothra Drum
mondii Grev. & Hook. In dry sandy or gravelly soils in fallow fields, open scrub oak and
cedar-oak flatwoods in cen. and e. Tex., July-Sept.; from Fla. to Tex., n. to Md., W.Va.,
0., Ind. s. Ill., Ia. and s.e. Kan.

17. Hypericum gentianoides (L.) B.S.P. ORANGE GRASS, PINEWEED. Plant an erect
annual, to 6 dm. high, the stem and erect bushy branches threadlike and wiry; leaves 
minute subulate scales, appressed, 1-3 mm. long; flowers minute, mostly sessile and at 
the nodes along the branches; sepals linear to linear-lanceolate, about 2 mm. long; capsules 
lance-subulate, acute, 5-7 mm. long; seeds about 0.5 mm. long, pale-brown, somewhat 
areolate. Sarathra gentianoides L. In dry gravelly or sun-baked sandy so_il in cen. and e.
Tex., May-Sept.; from Fla. to Tex., n. to s. Me., s. Ont., 0., Ind. and Wisc. 

18. Hypericum virginicum L. MARSH ST. JoHN's-WORT. Plants stoloniferous, the stem
simple or bushy-branched ( especially above), to 7 dm. high; leaves sessile and cordate 
or clasping at base, oblong-elliptic to ovate-oblong, rounded at the retuse to apiculate 
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apex, the principal leaves to 7 cm. long and 3 cm. wide, dark-punctate beneath, dotted 
with translucent glands, often purplish; flowers in small clusters in the upper axils and 
terminal; sepals linear-elliptic to lanceolate, obtuse to acute, 4- 7 mm. long; petals flesh
color or mauve, 7-10 mm. long; £laments free except near the base, the 3 fascicles alter
nating with 3 large orange-colored glands; capsule ellipsoid, tapering to the apex, about 
1 cm. long, the mature styles 2-3 mm. long; seeds tan-color, oblong, pitted, about 1 mm. 
long. Triadenum virginicum ( L.) Raf. In or on the edge of water along streams, in bogs 
and swamps, and about lakes and ponds in e. Tex., Aug.-Oct.; from Fla. to Tex., n. to 
N.S., s. N.E., N.Y., 0., Ind. and Ill.

19. Hypericum Walteri Gmel. Similar in habit to H. virginicum but usually larger and
more branched; leaves oblong to oblong-oblanceolate, obtuse to rounded at the apex, 
tapering into the slender petiole, to 15 cm. long and 35 mm. wide, yellowish-green above, 
pale-glaucous and translucent-dotted beneath, often reddish-tinged; flowers in small 
axillary and terminal clusters; sepals linear-elliptic, obtuse, 3-4 mm. long; petals reddish, 
5-7 mm. long; filaments united to about or above the middle; capsules ellipsoid-cylindric,
rounded or tapered at apex, 7-11 mm. long, the styles about 1 mm. long; seeds oblong,
dark -brown at maturity, about 0.75 mm. long. H. petiolatum Walt., H. tubulosum Walt.
var. Walteri ( Gmel.) Lott, Triadenum petiolatum (Walt.) Britt., T. Walteri ( Gmel.)
Cl. In or on the edge of water along streams, in bogs and swamps, and about ponds
and lakes, sometimes on cypress knees and trunks, logs and occasionally on moist sandy
wooded slopes, in e. Tex., Aug.-Oct.; from Fla. to Tex., n. to Md., vV.Va., s. Ind. and
s.e. Mo.

20. Hypericum tubulosum Walt. Erect rhizomatous plant with stem simple or branched
above, 3-8 dm. tall, glabrous throughout; leaves sessile, ample, lacking translucent glands 
or superficial dots on lower surface, oblong to elliptic-oblong or elliptic-oblanceolate, 5-15 
cm. long, 2-5 cm. wide, scarcely tapered to a broadly rounded to truncate or somewhat
cordate ba�e, obtuse to broadly rounded at apex; cymes axillary, few-flowered, on
peduncles to 3 cm. long; sepals oblong-lanceolate, acute, 4-6 mm. long; petals pink, 5-8
mm. long; fruit 9-11 mm. long; styles 3, about l mm. long. Triadenum tubulosum
(Walt.) GI. In wet soil of wooded swamps, open floodplain woods and on lake shores in
s.e. Tex. where recently found in Newton Co., Sept.-Oct.; mainly on Coastal Plain from
s.e. Va. to s.e. Tex., n.w. in the interior to s. Mo. and s. 0.

FAM. 119. ELATINACEAE DuM. WATERWORT FAMILY 

Low annual or perennial herbs with opposite simple leaves with membranous paired 
stipules between them and small regular axillary flowers; the persistent or marcescent 
sepals and petals imbricated in the bud; stamens as many as the petals and alternate with 
them or twice as many; ovary 2- to 5-celled, the placentae axile; valves of capsule alter
nate with dissepiments; seeds several to many, oblong-cylindric, straight or curved, usually 
with a reticulate surface pattern. 

A family of the following two genera and about 40 species of cosmopolitan distribution. 

1. Plants less than l dm. tall, creeping, glabrous; flowers 2- or 3-merous; sepals obtuse,
not scarious-margined .......... ............... 1. Elatine, p. 1066. 

1. Plants 1 dm. or more tall, erect-ascending, glandular-puberulent; flowers 5-merous;
sepals cuspidate, scarious-margined .............. 2. Bergia, p. 106 7. 

1. ELATINE L. WATERWORT 

Dwarf more or less prostrate plants of wet places, often rooting at the nodes; flowers 
1 or 2 to a node; sepals and petals each 2 or 3; petals membranous, hypogynous, usually 
orbicular; styles or sessile capitate stigmas 2 to 4; capsule membranous, 2- to 4-celled, 
several- to many-seeded, 2- to 4-valved, the partitions left attached to the axis or 
evanescent. 

A genus of about 20 species in fresh-water habitats in temperate and warm regions. 
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1. Leaves linear to narrowly spatulate, often emarginate at tip; largest seeds with 16 to
25 pits ia each row ..........................• 1. E. triandra.

1. Leaves obovate to narrowly oblong-obovate or rarely linear-spatulate, not emarginate
at tip; largest seeds with 9 to 15 pits in each row .. 2. E. brachysperma.

I. Elatine triandra Schkuhr. Matted creeping plant; leaves mostly huncate or
emarginate, to 7 mm. or more long and 3 mm. wide; flowers sessile, 3-merous; seeds 
home along entire length of thickened central axis, horizontally divergent, slender
cylindric and curved, with meandering obscure longitudinal ridges and somewhat angular 
pits in each row, the larger seeds with 16 to 25 pits in each row. In mud and shallow 
water in cen. Tex., Mar.-Oct.; from Wisc. to Alta. and Wash., s. to Tex. and n. Mex.; 
also Euras. 

2. Elatine bracbysperma Cray. Plant forming tiny low spreading mats to 5 cm. across,
the branches somewhat ascending; leaves to 6 mm. long and 2 mm. wide; flowers sessile, 
3-merous; sepals 2 or with a third greatly reduced; petals 3, pinkish; capsule depressed,
3-celled; seeds shortly oblong-ellipsoid, with 9 to 15 pits in each irregular row, the pits
separated by acute cross-ribs. E. triandra var. brachysperma (Gray) Fassett. Rare on
mud or in shallow water in cen. Tex., Mar.-Oct.; 0. and Ill. w. to Ore., s. to Tex., Ariz.
and Calif.

2. BERGIA L.

A small essentially tropical or subtropical genus of about 20 species. 
I. Bergia texana (Hook.) Walp. Diffuse or ascending plant that is branched from the

base, to 4 dm. tall, more or less glandular-puberulent throughout; flowers shortly 
pedicelled, 1 to 3 in the axils of the leaves; leaves elliptic-oblong to oblong-oblanceolate, 
tapering at base, serrulate, to 3 cm. long; stipules lanceolate, deeply serrate; sepals 5, 
to 3.5 mm. long, acuminate, with thickened greenish midnerve and wide scarious margins, 
roughened on the keeled midnerve; petals 5, white, oblong, shorter than the sepals; 
stamens 5 or 10; fruit subglobose, 2-3 mm. in diameter, firm-textured, 5-carpellate; seeds 
glossy, light-brown, elliptic-oblong, curved, obscurely reticulate, In ditches, swamps, 
marshes, and on mud about ponds and on wet banks in s. Tex., June-Oct.; from Ark. to 
Tex. and s. Calif., n. to s. Ill., Mo., S.D. and Wash. 

FAM. 120. FRANKENIACEAE S. F. GRAY 
FRANKENIA FAMILY 

Low perennial herbs or small shrubs; leaves opposite, subsessile or shortly petiolate, 
entire, exstipulate, the pairs jointed at base by a ciliated line; flowers perfect, 4- to 
7-merous, solitary or in cymes; sepals united to form a tube; petals free, imbricate;
stamens usually 6; ovary I-celled, the style 2- to 4-clef t; fruit a I-celled capsule included
in the persistent calyx; seeds 2 to several, oval to oblong, with parietal placentation.

About 90 species in 4 genera, mostly in the Mediterranean region. 

I. FRANKENIA L.

Characters of the family. About 80 species of saline habitats. 
1. Leaves sessile, linear, when mature 3-5 mm. long, dorsally sulcate, glabrous beneath;

calyx lobes less than 1 mm. long ................ 1. F. Jamesii.
1. Leaves with petioles 1-2 mm. long, when mature about 10 mm. long, plane above,

densely farinose beneath; calyx lobes about 2 mm. long ............... .... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. F. Johnsto11ii. 

l. Frankenia Jamesii Torr. Small much-branched shrub with jointed stems from a
woody base, to about 3 dm. tall, the leafy portion more or less hispidulous; leaves small, 
linear, pointed, dorsally sulcate, with strongly revolute margins, 3-5 mm. long and 1 
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mm. wide, the fascicled leaves shorter; Bowers sessile, solitary at end of branchlets or
becoming cymose-clustered on the branches; calyx tube strongly ribbed,, 4-5 mm. long,
the 5 teethlike lobes less than 1 mm. long; petals 5, clawed, white, erose-denticulate at
the buncated apex, about twice as long as the calyx tube; capsule linear, angled, about
5 mm. long. On dunes about salt flats and lakes in the Trans-Pecos and Plains Country,
usually associated with gypsum, Apr.-Aug.; in w. Tex., N.M. and Colo.

2. Frankenia Johnstonii Correll. Shrub to 3 dm. high, the woody base supported by
dark-brown wiry roots and giving rise to several or many elongated arching or strongly 
recurved willowy stems, the entire plant grayish- or bluish-green; stems subherbaceous, 
about 1 mm. thick, sparsely pilose with short whitish appressed or incurvecl hairs; inter
nodes mostly 1-1.5 cm. long; leaves distinctly petioled, oblanceolate to oblong-elliptic, 
rounded at base, minutely apiculate at the rounded apex, to 13 mm. long and 4 mm. 
wide, the margins somewhat revolute, the upper surface sparsely short-pilose with 
appressed hairs, the lower surface farinaceous and hoary; petioles brownish-green, 1-2 
mm. long, slightly winged with the membranous pubescent wings united around the
node; flowers sessile and solitary at the apex of short axillary branchlets; calyx tube
strongly ribbed, about 4 mm. long, the 5 triangular lobes about 2 mm. long; petals 5,
clawed, white, elliptic-oblanceolate, erose at the apex, about twice as long as the calyx;
stamens 6, of various lengths, included; styles 3-cleft. Rare on saline flats and rocky
gypseous hillsides in the Rio Grande Plains of s. Tex., Nov.-Apr.; endemic.

FAM. 121. TAMARICACEAE LINK.
132 

TAMARISK FAMILY 

Shrubs or small trees; leaves alternate, exstipulate, sessile, small and scalelike, entire, 
commonly imbricated; flowers mainly perfect, regular, in spicate racemes that are usually 
collected to form a panicle; sepals 4 or 5, imbricated; petals 4 or 5, distinct, somewhat 
imbricated; disk 5- or IO-lobed or obsolete; stamens 4, 5, 8 or 10, the distinct filament� 
free, the anthers opening lengthwise; ovary I-celled, superior, with 3 to 5 basal placentae; 
stigmas 2 to 5, distinct; ovules 2 to many on each placenta; fruit a capsule; seeds erect, 
terminating in a sessile tuft of hairs. 

More than 60 species in four genera, all natives of the Old World. 

1. TAMARIX L. TAMARISK. SALT CEDAR 

Deciduous shrubs or small trees with irregularly and widely spreading slender terete 
stems; the ultimate small branchlets deciduous with the leaves; leaves clasping or 
sheathing; Bowers small, short-pediceled or sessile; petals pink or white, inserted under 
the disk; capsule dehiscent into 3 to 5 valves; seeds numerous. 

About 50 species in the Old World, many of which are cultivated for their feathery 
foliage and profuse pink or white flowers. Occasionally planted for windbreaks and for 
sand binding. Most have become naturalized in such places as along streams ( especially 
if saline), in  and about salt flats and in waste places generally. They flower periodically 
throughout the year. 

1. Flowers 4-merous, occasionally with more than 4 stamens .................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. T. parviflora. 

I. Flowers 5-merous, occasionally with more than 5 stamens ( 2)

2( I). Stamina! filaments arising from the alternating disk-lobes ( 3)
2. Stamina! filaments not as above ( 4)

3 ( 2). Racemes mostly on last year's branches, 6-9 mm. broad ( in dried material);
petals ovate to broadly trullif orm-ovate, more than 2 mm. long ............. . 
. . . • . • . . • • . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. T. africana. 

3. Racemes mostly on green branches, 4-5 mm. broad; petals elliptic to s9mewhat
ovate-elliptic, less than 2 mm. long ............. 4. T. gallica. 

us Adapted from Bernard R. Baum in Baileya 15( 1): 19-25. 1967. 
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4( 2). Staminal filaments inserted between the more or less retuse lobes of the disk; 
petals caducous ( sometimes 1 or 2 persisting) .... 2. T. aphylla. 

4. Staminal filaments as above but with at least 3 of them inserted under the disk near
the margin; petals persistent after maturity ( 5) 

5( 4). Sepals more or less entire; petals ovate to elliptic; Bowers of those racemes that 
occur on green branches with 1 or 2 of the filaments inserted between lobes of 
disk ................................•••..... 3. T. chinensis. 

5. Sepals dentic�late; petals obovate; all filaments of all flowers ins7rt_ed below disk
near margins .... .-......................•..... 6. T. ramosissuna. 

1. Tamarix africana Poir. Bark black to dark-purple; leaves sessile; racemes 3- 7 cm.
long, 6-9 mm. broad ( in dry material), those occurring on green branches of the current 
year somewhat smaller; bracts _longer than pedicels; flowers pentamerous; sepals subentire, 
the outer 2 slightly keeled and longer than the inner more obtuse ones; petals ovate to 
broadly trulliforrn-ovate, about 2.5-3 mm. long in vernal flowers, 3 mm. long or more 
in aestival; stamina! filaments inserted on gradually tapering lobes of disk. Nat. of Eur. 
and the Medit. region; introd. in Calif., Ariz., Tex. and S.C. 

2. Tamarix aphylla ( L.) Karst. Bark reddish-brown to gray; leaves vaginate; racemes
3-6 cm. long, 4-5 mm. broad; bracts longer than pedicels; flowers pentamerous; sepals
entire, the inner somewhat larger; petals elliptic-oblong to ovate-elliptic, 2-2.25 mm.
long, caduceus, sometimes 1 or 2 persisting after maturity; stamina] filaments inserted
between the more or less retuse disk-lobes. Nat. of Afr. and the Middle East; introd. in
Tex., Ariz. and Calif.

3. Tamarix chinensis Lour. Bark brown to black-purple; leaves sessile; vernal in
florescences of many dense racemes, aestival ones loose and of slender racemes; racemes 
2-6 cm. long, 5-7 mm. broad; bracts equaling to slightly longer than pedicels; flowers
pentamerous; sepals subentire, acute; petals elliptic to ovate, persistent after maturity,
about 1.5-2.25 mm. long; filaments inserted between lobes of disk but from its lower
part near the margin; in aestival flowers 1 or 2 filaments are inserted in the sinuses
between the lobes and the other 3 or 4 under the disk near the margin. Nat. of the Far
East; introd. and widespread in Can. and the U.S.

4. Tamarix gallica L. TAMARisco, ROMPEVIENTOS. Bark blackish-brown to deep
purple; leaves sessile; racemes 2-5 cm. long, 4-5 mm. broad; bracts longer than pedicels, 
not exceeding the calyx; flowers pentamerous; sepals acute, entire or subentire; petals 
caduceus, elliptic to slightly ovate-elliptic, 1.5-1.75 mm. long; stamina} filaments in
serted on apices of the gradually attenuating lobes of disk. Nat. of s. Eur.; introd. and 
rare in s. U.S. 

5. Tamarix parviflora DC. Bark brown to deep-purple; leaves sessile; racemes more
often on last year's branches, 1.5-4 cm. long, 3-5 mm. broad; bracts diaphanous, longer 
than pedicels; flowers tetramerous; sepals eroded-denticulate, the outer 2 trulliform-ovate, 
acute and keeled, the inner 2 ovate and obtuse; petals parabolic or ovate, 2 mm. long; 
staminal filaments emerging gradually from the disk-lobes. Nat. of the Medit. region; 
introd. and widespread in Can. and the U.S. 

6. Tamarix ramosissima Ledeb. Bark reddish-brown; leaves sessile; racemes 1.5- 7 cm.
cm. long, 3-4 mm. broad; bracts longer than pedicels; flowers pentamerous; sepals more
or less acute, eroded to irregularly denticulate, the inner 3 broader than the outer; petals
1-1.75 mm. long, obovate to broadly elliptic-obovate; filaments inserted under the disk
near the margin between the usually emarginate lobes. Nat. of Euras.; introd. and wide
spread mainly in s. U.S.

FAM. 122. FOUQUIERIACEAE DC. OcoTILLO FAMILY 

Shrubs with wandlike branches or ( in Idria) small trees with a massive trunk and 
relatively small branches; spines numerous, each formed by hardening of the persistent 
petiole and midrib of the leaf of the first season of growth; leaves of succeeding seasons 
produced in clusters in the axils of the spines; flowers showy, in terminal panicles; sepals 
5, imbricated, unequal, persistent; petals united to form a 5-lobed tube; stamens 10 to 



1070 Fouquleriaceae (Ocotillo Family)-Cistaceae (Rockrose Family) 

19, attached to base of corolla tube, the filaments thickened at base; fruit a capsule, 
incompletely 3- or 4-celled; seeds several, winged or copiously fringed on the angles. 

A family of two genera, the following and Idria of Baja California. 

1. FOUQUIERIA H.B.K. OcoTILLo. CANDLEwoon 

Characters of the family. About 7 species centered in Mexico with one in southwestern 
United States. 

1. Fouquieria splendens Engelm. Shrub with several slender wandlike branches from a
root crown; branches erect- or sinuously-ascending, to 9 m. tall and 6 cm. in diameter, 
strongly grooved and ridged by decurrent base of spines, the bark grayish; spines to 2 
cm. long; leaves sessile or nearly so, obovate to spatulate, to 5 cm. long and 3 cm. wide,
entire, glabrous, early-deciduous; inflorescence to 25 cm. long; pedicels to 8 mm. long;
sepals suborbicular, scarious, 4-6 mm. long; corolla scarlet, to about 15 mm. long, the
rounded lobes strongly revolute; stamens red, protruding well beyond the corolla; style
divided into 3 or 4 elongated filiform branches; capsule about 15 mm. long, 3-valved,
persistent; seeds fringed with long whitish hairs. On rocky exposed slopes, along rocky
draws and on sandy plains in w. Edwards Plateau and Trans-Pecos, Mar.-June; from
Tex. to Calif. and n. Mex.

The periodic, not seasonal, appearance of the leaves of this species is dependent upon 
rainfall; their appearance is a sure indication that rain has only recently fallen in that 
particular region. 

FAM. 123. CISTACEAE Juss.133 
RocKRosE FAMILY 

Herbs or low shrubs; leaves simple, alternate, opposite or whorled, stipulate or 
ex!>tipulate, entire; flowers hypogynous, regular, perfect, variously arranged; sepals 5 
with the 2 outer smaller, distinct or with the outer 2 attached to the inner; petals 3, 5 
or absent in cleistogamous flowers; stamens few to numerous; pistil I, of (2 or) 3-to 
( 5 to 10) united carpels; ovary I-celled or imperfectly ( 2- or) 3- to ( 5- to 10-) celled; 
fruit a capsule. 

About 180 species in 5 or 6 genera in temperate and subtropical regions of both 
hemispheres. 

1. Petals 5 ( rudimentary or lacking in cleistogamous flowers), yellow; stigma capitate;
capsule I-celled with filiform placentae; pubescence completely or in part stellate 
............................................. 1. Helianthemum, p. 1070. 

I. Petals 3, reddish; stigma fimbriate-plumose; capsule incompletely 3-celled from the
broad shieldlike placentae; pubescence of only simple trichomes ............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. Lechea, p. 1072. 

1. HELIANTHEMUM MILL. ROCKROSE. FROS'IWEED 

Annual or perennial herbs or shrubs with alternate ( all American species) or opposite 
( some Eurasian) exstipulate ( all American) or stipulate ( some Eurasian) leaves and 
dimorphic ( petaliferous or apetalous) or monomorphic flowers; sepals ( 3) 5 with the 2 
outer attached to the inner 3; petals ( when present) 5, usually yellow ( as in all Ameri
can), fugacious; stamens 3 to 8 in the cleistagamous and 10 to 50 ( to 100) in the 
chasmogamous flowers; pistils ( 2-) or 3-carpellate; stigma capitate; style short to elongate; 
capsule I-celled with 2 or 3 parietal placentae bearing few to numerous seeds. 

A genus of approximately 100 species principally of the Northern Hemisphere and 
largely centered about the Mediterranean. 

133 Contributed by Robert L. Wilbur. Cf. his more detailed treatment in C. L. Lundell, 
Flora of Texas II: 1-17. 1969. 
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1. Lower epidermis of cauline leaves clearly visible and not completely masked by the
dense pubescence; lower stem with spreading pilose trichomes to 2.5 mm. long; 
seed coat papillate, not readily separable when wetted .... ... .. ...... ..• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. H. carolinianum. 

1. Lower epidermis of cauline leaves completely masked by the dense stellate pubes
cence; lower portion of stems variously pubescent but never with pilose trichomes; 
seed coat smooth or indistinctly pebbled, gelatinous and readily separable when 
wetted (2) 

2 ( 1). Leaves densely stellate-tomentose above, ash-gray, their epidermis masked from 
view; Chisos Mts. of Trans-Pecos Texas ........... 2. H. glomeratum. 

2. Leaves sparingly to moderately stellate-tomentose above but still green and with a
clearly visible epidermis; central and eastern Texas ( 3) 

3 ( 2). Inner cleistogamous sepals 4 mm. long or longer; outer cleistogamous sepals 1.4 
mm. long or longer; cleistogamous capsules 3 mm. long or more, with 12 to 20 
seeds; petals 6-12 mm. long; chasmogamous capsules 3.8 mm. long or more, 20-
to 35-seeded; cleistogamous flowers loosely racemose . ....... . .. ..•.... ... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. H. georgianum. 

3. Inner cleistogamous sepals less than 2 mm. long; cleistogamous capsules less than
2 mm. Jong, 1- ( 2-) seeded; petals 4-6.4 mm. long; chasmogamous capsules 3 
mm. long or less, 1- to 6-seeded; cleistogamous flowers glomerate ......... ... . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. H. roSTnarinifolium. 

I. Hclianthemum carolinianum (Walt.) Michx. Perennial herb with ascendent stems
to 38 cm. tall, densely beset below with trichomes to 2.5 mm. long; basal leaves rosulate 
with blades mostly 1-4 cm. long; cauline ]eaves few and remote, sparsely stellate-pubescent 
beneath; flowers few in a loose scorpioid cyme, almost all petaliferous; pedicels and 
calyces with spreading trichomes to 1.5 mm. long; free portion of outer chasmogamous 
( = petalif erous) sepals ( 2.5-) 4-5.5 ( -7 .5) mm. long; inner sepals 6-U mm. long; petals 
8-18 mm. long; capsule 6-10.5 mm. long with 80 to 135 papillate seeds. Sandy fields and
roadsides or open woods of e. Tex., Mar.-May; from Fla. to Tex., n. to s.e. N.C. and
s. Ark.

2. Helianthemum g]omeratum (Lag.) Dun. Plant suffrutescent with ascendent ste1late
pubescent to glabrate stems 1-5.5 (-8) dm. tall; cauline leaves 1-3.5 cm. long, usually 
oblanceolate, densely steJlate-tomentose on both surfaces; flowers dimorphic but occa
sionaJly predominately or even exclusively either chasmogamous ( = petaliferous) or 
cleistogamous ( = apetalous); pedicels and calyces densely stellate-tomentulose; chasmo
gamous flowers mostly solitary at tips of the branches on filiform pedicels 7-20 mm. long 
and ove1topping the subsessile or short-pedicellate cleistogamous flowers; chasmogamous 
-/lowers: free portion of outer sepals 0.6-4 mm. long and with inner sepals 3-7 mm. long; 
petals 4-9 mm. long; capsule 3.5-4.5 mm. long with 6 to 20 slightly pebbled seeds with 
a separable membrane when wetted; cleistogamous -flowers: free portion of outer sepals 
0.6-3 mm. long and the inner sepals 2.4-5 mm. long; capsule 1.6-3.6 mm. long with ( 1 or) 
2 to 7 ( to 11 ) seeds similar in pattern to the chasmogamous. Dry open woods of the Chisos 
Mts. of the Trans-Pecos, June-Aug.; s. to Guat. 

3. Helianthemum georgianum Chapm. Perennial herb with ascendent stcllate
tomentose stems 1-4 dm. tall; basal leaves (when present) rosulate with blades 1-2.8 
cm. long; cauline leaves greenish but stellate-pubescent above while hoary and stellate
tomentose beneath with both the midvein and the secondary veins prominently elevated
beneath; flowers dimorphic, in loose racemose cluster of 2 to 7; pedicels and calyces
densely short stellate-canescent; chasmogamous -/lowers: pedicels 5-15 mm. long; free
portion of outer sepals 1.5-3.5 mm. long; inner sepals 3.6-6.6 mm. long; petals 6-12 mm.
long; stamens 15 to 36; capsule 3.8-5.8 mm. long; seeds 20 to 35, smooth and ( when
moistened) the membrane separable; clelstogamous 'flowers: pedicels 0.6-3(-6) mm. long;
free portion of outer sepa1s 1.4-2.2 mm. long; inner sepals 3-4.2 mm. long; stamens 3 to 8; 
capsule 4-5.4 mm. long; seeds 12 to 20. H. Bicknellii of Tex. auth., not Fern. Dry open
sandy fields or woods of e. Tex., Apr.-June; from Fla. to Tex., n. to s.e. N.C. and s. Okla.



.. 

1072 Cistaceae (Rockrose Family) 

4. Helianthemum rosmarinifolium Pursh. Perennial herb with ascendent stellate
tomentose stems 1.3- 5 elm. tall; cauline leaves 5 to 14 times as long as wide, green and 
stellate-pubescent above, hoary and densely stellate-tomentose beneath with the midvein 
strongly elevated and the secondary veins only slightly elevated; flowers dimorphic; 
pedicels and calyces stellate-tomentose; chasmogamous flowers solitary at the tips of the 
branches on Jiliform pedicels 1-2.2 cm. long overtopping the subsessile glomerate cleisto
gamous flowers; chasmogamous -flowers: free portion of outer sepals 1.3-2.5 mm. long; 
inner sepals 2.5- 4.3 mm. long; petals 4-6.4 mm. long; stamens 1 5  to 2 4; capsule 2-3 mm. 
long; seeds 1 to 6, smooth and with a thin separable membrane when moistened; 
cleistogamous 'flowers: pedicels in fruit 0.5- 3 mm. long; free portion of the outer sepals 
0.5-1 mm. long; inner sepals 1.5-1.8 mm. long; stamens 3 to 5; capsule 1.3-1.7 mm. long; 
seeds l(or 2). Sandy fields, roadsides and open woods of e. Tex., Apr.-June; from Fla. to 
Tex., n. to s.e. N.C. and Ark. 

2. LECHEA L. PIN-WEED 

Perennial herbs or somewhat suffruticose; leaves alternate, opposite or whorled, ex
stipulate; flowers small, variously arranged; sepals 5, the 2 outer very unlike and much 
shorter to somewhat longer than the inner; petals 3, reddish; stamens ( 3 to) 6 to 1 5  ( to 
2 5); pistil 3-carpellate; stigmas 3, fimbriate; style lacking; capsule incompletely 3-celled 
by the shieldlike partitions; seeds· 1 to 6. 

A primarily eastern North American genus of 17 species ranging from Nova Scotia to 
Hispaniola and Guatemala. 
1. Mid-cauline leaves wider than 3 mm.; pubescence of aerial stems and inflorescence

branches spreading-pilose ....................... 1. L. mucronata.
1. Mid-cauline leaves less than 3 mm. wide; pubescence of aerial stems and inflorescence

branches closely appressed-pubescent ( 2) 
2(1). Fruiting pedicels 3- 5 mm, long and both strikingly secund and bending away 

from the stem at an angle of 90° or more; calyx more than 3 mm. in diameter; 
incomplete partitions within capsules firm and bony; seeds 6 ................ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2. L. san-sabeana. 

2. Fruiting pedicels less than 3 mm. long and not both conspicuously secund and de
flexed, more or less ascendent; calyx less than 3 mm. in diameter; incomplete 
partitions with capsules delicate to thin-chartaceous but never rigid and bony; 
seeds typically 3 or less ( 3) 

3 ( 2), External sepals usually equaling or longer than the internal; capsules 1.3-1.5 
mm. wide, usually 3-seeded; eastern Texas ........ 3. L. tenuifolia.

3. External sepals usually shorter than the inner sepals or equaling them; capsules 1.2-
1.3 mm. wide, usually 1- or 2-seeded; western Texas ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. L. mensalis. 

I. Lechea mucronata Raf. Perennial herb with aerial stems ( 1.5-) 3-9 elm. tall, bearing
villous or spreading-pilose tridhomes and with mid-cauline leaves 3 mm. wide or more; 
flowers few to several together forming a compact glomerule; pedicels mostly 0.5-1 (-1.5) 
mm. long; calyx subglobose; inner sepals deeply concave, scariously-margined, 1.3-2.2
mm. long; outer sepals slightly shorter to somewhat longer than the inner, 1.9-2.2 mm.
long; capsule 1.4-2.1 mm. long, ( 2 or) 3 ( or 4 )-seeded. L. villosa Ell. and its var.
macrotheca Hodg., L. divaricata of auth., not Britt. Sandy fields and roadsides or open
woods and hillsides principally from the �- half of Tex., June-Nov.; from Fla. to Tex., n.
to s. N.H. and Neb.

2. Lechea san-sabeana ( Buckl.) Hodg. Perennial herb with aerial 1.tems 1.5- 3.5 elm.
tall, bearing strigillose or strongly ascendent trichomes and with narrowly linear cauline 
leaves less than 2 mm. wide; flowers distantly spaced and secund with strongly deflexed 
pedicels 3-5 mm. long; calyx conspicuously triangular in cross section and subglobose in 
general outline; inner sepals conspicuously keeled at maturity, about 2 mm. long and 
3 mm. wide, scariously margined; outer sepals equaling to rnmewhat longer than the 
inner sepals in flower but usually somewhat shorter in fruit, mostly 1-2 mm. long; capsule 
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1.2-2.2 mm. long, 6-seeded and incompletely partitioned by a crustaceans yellowish 
dissepiment. L. Drummondii (Spach) T. & G. Roadsides, fields or open woods of e.-cen. 
Tex., Apr.-June; endemic. 

3. Lechea tenuifolia Michx. Perennial herb with aerial stems 1.2-2.5 ( -4) dm. tall,
with strigose or strongly ascendent hyaline trichomes and with mid-cauline leaves about 
1.5 mm. wide or less; Bowers racemose and frequently secund on appressed pedicels 1-1.5 
mm. long; calyx subglobose; inner sepals occasionally noticeably keeled at maturity, 1.6-
2.2 mm. long; outer sepals equaling to conspicuously longer than the inner but rarely
slightly shorter, ( 1.6-) 2-3 mm. long; capsule depressed-globose, 1.4-2.1 mm. long, (2-)
or 3- ( to 5-) seeded. Incl. var. occidentalis Hodg. Roadsides, fields and open woods of e.
Tex., May-July; Ga. to Tex. and n. to s. Me., Minn. and Neb.

4. Lechea mensalis Hodg. Perennial herb with aerial stems about 1.5-2.7 dm. tall, with
strigillose to appressed-pilose trichomes and linear median cauline leaves less than 1.5 mm. 
wide; Bowers racemose and borne on closely appressed pedicels 1-2 mm. long; calyx ovoid; 
inner sepals 1.8-2 mm. long and at maturity obscurely keeled; outer sepals usually shorter 
than the inner but occasionally equaling them, 1.2-2 mm. long; capsule asymmetrically 
ovoid, 1.6-1.8 mm. long, 1- or 2-seeded. Apparently restricted to the wooded summit of 
the Chisos Mts., June-Aug.; endemic. 

FAM. 124. COCHLOSPERMACEAE PLANCII. 
CocHLOSPERMUM FAMILY 

Low-growing herbaceous or subshrubby plants ( in ours) with simple or slightly 
branched erect stems that arise from a thick tuberous rootstock; leaves alternate, stipulate, 
long-p::>tioled, palmately divided with the more or less cuneate lobes serrate; Bowers large, 
perfect, several in a terminal raceme, occasionally solitary by abortion, sometimes slightly 
irregular; sepals and petals 5 each, distinct, imbricated, deciduous; petals of unequal 
width; stamens numerous, distinct, dimorphic, in 2 sets on opposite sides of the flower 
( one with long and the other with shorter filaments); filaments 6liforn1; anthers 2-celled, 
linear, basifixed, opening by two terminal porelike slits; pistil 1, the subglobose ovary 
superior and 3-celled, the placentae parietal and sometimes intruding; capsule large, 
ellipsoid, with thick outer wall and thin inner wall that separate at maturity. 

A small family of several genera and about 25 species, mostly in tropical America. 

I. AMOREUXIA DC.

Characters of the family. A small American genus of 7 species. 
I. Amoreuxia Wrightii Gray. Planl� to about 5 dm. tall, glandular-puberulent through

out except the glabrous leaf blades; leaves on a petiole to 8 cm. long, 5-parted with the 
basal pair of segments sometimes shallowly lobed again, to 6 cm. long and 8 cm. wide; 
lea£ segments obovate, cuneate at base, serrate above; flowers rather large; sepals oblong
elliptic, about 2 cm. long, with red broken striations; petals pinkish to orange-color, with 
a purplish blotch at base, about 35 mm. long; fruit oblong-ovoid, to 5 cm. long; seeds 
oblong-obovoid, flattened on one side in profile, the loose arilliform integument smooth. 
In limestone soils and on silty Oats in Rio Grande Plains to w. Edward Plateau, May
July; also adj. Mex. 

FAM. 125. KOEBERLINIACEAE ENGL. 
ALL THORN F AMU. y 

Intricately branched very thorny shrubs or small trees with green bark; branches short, 
i,tiff, divergent, terminating in a spine, somewhat hairy, becoming glabrate with age, 
neither glandular nor aromatic; leaves alternate, reduced to scales, ephemeral; inflores
cence lateral, few-Bowered, umbel-like or short-racemose; flower1 perfect, regular; sepals 
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and petals 4; stamens 8, the filaments thickened at the middle; ovary 2-celled, stipitate; 
fruit a globose beaked berry; seeds 2 to 4, cochleate. 

A monotypic family; included by some authors in the Capparidaceae. 

1. KOEBERLINIA Zucc. JUNCO. ALLTHORN 

Characters of the family. Monotypic. 
I. Koeberlinia spinosa Zucc. Plant globose, to 15 dm. tall, with a short trunk or

branched from the base; spine-tipped branches to 1 dm. long and 3 mm. in diameter, 
yellow-green; peclicels slender, about 5 mm. long; sepals 1-2 mm. long; petals greenish
white or cream-color, to 6 mm. long; berry tan-color or black when ripe, shining, 3-4 
mm. in diameter. On rocky open slopes, clay mounds, brushlands, and about arroyos
along the lower Rio Grande and in the Trans-Pecos, Mar.-Oct.; from Tex. to s.e. Ariz.
and n. Mex.

Plants that Hower in the spring instead of late summer and have dark green spine
tipped branches 5-10 cm. long and 1.5-2 mm. in diameter, sepals 1.5-2 mm. long, and 
petals 4-6 mm. long have been segregated as var. tenuispina Kearn. & Peeb. 

Besides the above variety, we have two strikingly distinct fom1s, if not species, of 
Koeberlinia in Texas. Typical plants 'have stout, simple branches that form a less compact 
shrub than the intricate atypical plants that have slender branches with slender, spreading 
secondary branches that, in tum, have minute branchlets mostly less than 1 cm. long. 
Further study may reveal that these plants comprise two separate entities. 

FAM. 126. VIOLACEAE BATSCH134 VIOLET FAMn..Y 

Herbs, vines, shrubs or small trees with lobed or unlobed stipulate leaves; flowers 
irregular, perfect, 5-merous, polypetalous, axillary; calyx with separate sepals, often the 
two lowermost spurred; corolla bilaterally symmetrical, the lowermost petal spurred or 
gibbous; stamens hypogynous, with adnate introrse anthers, the fllaments continued 
beyond the anther locules; ovary I-celled, 3-carpellate, with parietal placentation, free 
from calyx; fruit a 3-valved capsule. Reduced cleistogamous flowers produced in most 
species during summer; with 5 sepals, 2 rudimentary petals that are not exposed and 
two stamens; pollen tubes grow directly from anthers into ovary. 

About 800 species in 15 genera; cosmopolitan. 
1. Sepals with auricles; lower petal spurred; stamens distinct, the lower two spurred ..

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. Viola, p. 1074. 
1. Sepals without auricles; lower petals merely gibbous, not spurred; stamens united, the

lower two not spurred ......................... 2. Hybantlms, p. 1078. 

1. VIOLA L.

Herbs ( in Texas) with large stipules; petals unequal, the lowe1most spurred; 5 stamens 
closely surrounding ovary but not £used, two lower ones bearing spurs that are •housed 
in spur of basal petal; cleistogamous flowers produced by all species except V. pedata.

About 450 species, cosmopolitan, but chiefly in temperate North America and northern 
South America. 

I. Plants with leafy aerial stems ( 2)
1. Plants without leafy aerial stems ( 4)
2 ( 1). Plants annual . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. V. Rafinesquii.
2. Plants perennial, with underground rhizomes ( 3)
3(2). Flowers yellow; plants erect ................... 2. V. pubcscens var. 

eriocarpa. 
3. Flowers blue; plants prostrate . . . . . . . . . . . . . . . . . . . . . 3. V. \Valteri.

m Contributed by Norman H. Russell. 
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4( 1). Petals white; stoloniferous ( 5) 
4. Petals blue to violet; not stoloniferous ( 7)
5 ( 4). Leaf blacles ovate, 1.5 to 2 times as long as broad . . 4. V. primulifolia.
5. Leaf blades linear to lanceolate, 3.5 to 15 times as long as broad ( 6 )
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6 ( 5). Leaf blades lanceolate, 3.5 to 5 times as long as broad .................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. V. lanceolata subsp. 

lanceolata. 
6. Leaf blades linear, 6 to 15 times as long as broacl 6. V. lanceolata subsp.

7 ( 4). Leaf blades divicled ( 8) 
7. Leaf blades entire ( 14)

vittata. 

8 ( 7). Leaves pedately divided into about 7 narrow lobes; rootstock short, vertical
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. V. pedata. 

8. Leaves shallowly to moderately lobed; rootstock horizontal, elongated ( 9)

9 ( 8). Leaves moderately to densely pubescent ( 10)
9. Leaves glabrous or very finely pubescent ( 13)

10 ( 9). Leaves lobed at base only, 1.5 to 3 times as long as broad .................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . • 8. V. sagittata. 

10. Leaves lobed in lower half or along whole margin, as broad as or broader than
long ( 11) 

11 ( 10). Leaves lobed in lower half , 1 to 1.5 times as long as broad ................ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. V. Lovelliana. 

11. Leaves lobed along whole margin, broader than long ( 12)

12( 11 ). Leaves with 3 broad shallow basal lobes ........ 10. V. triloba var. triloba. 
12. Leaves with 5 narrow lobes cut almost to midrib ..... 1 1. V. triloba var. dilatata. 
13(9). Leaves pedately cut, with narrow lobes .......... 12. V. septemloba. 
13. Leaves palmately cut, with broad lobes .......•.•... 13. V. esculenta. 
14(7). Leaves moderately to densely pubescent on one or both surfaces ( 15) 
14. Leaves glabrous on both sudaces or with fine hairs on upper sudace only ( 16)
15( 14). Leaf blade large, broader than long; peduncles as long as the petioles or

shorter ...................................... 14. V. sororia. 
15. Leaf blades small, as long as broad; peduncles up to twice as long as the petioles ..

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 15. V. oillosa. 
16 (14). Leaves glabrous on both surfaces ( 17) 
16. Leaves glabrous on lower sudace, bearing short stiff hairs on upper surface of

basal lobes ................................... 16. V. nephrophylla. 
17 ( 16). Leaf blades uniformly toothed to the acute apex; prairies ................ . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17. V. pratincola. 
17. Leaf blades with somewhat attenuate apices that bear fewer more widely spaced

teeth than rest of margin; river forests ( 18) 

18(1 7). Upper third of leaf blades with 10 to 14 teeth, narrowly triangular; peduncles 
exceeding the petioles ......................... 1 8. V. Langloisii. 

18. Upper third of leaf blades with O to 6 teeth, broadly triangular; peduncles not
exceeding the petioles ......................... 19. V. missourienis. 

1. Viola Rafinesquii Greene. FIELD PANSY. Small branching annual, varying in size
from 2 cm. to 1 dm. or more tall; stems leafy; leaves with palmate or pectinately divided 
stipules at base; basal leaves rounded; cauline leaves linear to obovate and entire; flowers 
7-10 mm. long; petals creamy-white to bluish, extending beyond sepals noticeably; seeds
0.2-0.2 5 mm. long. Roadsides, fields and lawns in e. Tex., abundant in some years, Feb.
Apr.; Tex. to Ga., n. to Pa., Mich., and Neb.; reported in Rocky Mts.

2. Viola pubescens Ait. var. eriocarpa (Schwein.) Russell. SMOOTH YELLOW VIOLET,
Tall sparingly branched perennial, 1-4.5 dm. high, typically with 4 to 8 basal leaves and 
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3 to 5 leafy aerial stems; leaves cor<late, uncut, smooth to sparingly hairy on all surfaces; 
stipules small and entire; flowers yellow; capsule glabrous to soft-tomentose; seeds 2-2.5 
mm. long. Rich moist forests, often by streams, n.e. Tex., Mar.-May; n.e. Tex. to N.C., n,
to Que. and Ont.

3. Viola W alteri House. Creeping perennial with slender underground rhizome and
sometimes much-branching with leafy prostrate above-ground stems; leaves orbicular to 
reniform, entire, often purple-tinged on lower surface, pubescent on upper surfaces with 
short stiff hairs; stipules deeply cut; flowers blue-violet; cleistogenes on long axillary 
peduncles; fruits subglobose; seeds brown, 0.2 mm. long. Moist to somewhat dry rich 
deciduous forests in s.e. Tex., Mar.-Apr.; Tex. to Fla., n. to Va., 0. and Ark. 

4. Viola primulifolia L. Acaulescent perennial with cordlike rhizomes, producing run
ners throughout growing season ( these take root at the nodes and form new crowns); 
leaves ovate-lanceolale to broadly ovate, variously pubescent, the blade tapering to a 
petiole as long as or longer than blade; flowers white with light-blue veins ( especially on 
lower petal), small; capsules green, borne on erect peduncles; seeds 1.5-1.7 mm. long. 
Roadside ditches and open marshy fields, moderately abundant in e. Tex., Mar.-May; 
Tex. to Fla., n. to N.S., n. Ind. and Okla. 

5. Viola lanceolata L. subsp. lanceolata. LANCE-LEAVED VIOLET. Acaulescent perennial
with cordlike rhizomes, producing runners through growing season ( these root at the 
nodes and form new crowns); leaves lanceolate, glabrous, about 3.5 to 5 times as long 
as broad; flowers white with bluish veins; capsules green, on erect peduncles; seeds light
brown, 1.4-1.5 mm. long. Roadside ditches and wet open fields, rare in n.e. Tex., Mar.
Apr.; Tex. to Ga., n. to Que. and Minn. 

6, Viola lanceolata subsp. vittata (Greene) Russell. Acaulescent perennial, similar 
to subsp. lanceolata in most respects, differing in having vittate leaves often 3-5 dm. long 
and 5 to 14 times as long as broad. Drainage ditches and other wet open habitats, mod
erately frequent in e. Tex., Mar.-Apr.; Tex. to Fla., n. to s. Va. and s.e. Okla. 

7, Viola pcdata L. BIRD-FOOT VIOLET. Acaulescent perennial with thick vertical root
stock, not reproducing vegetatively; leaves deeply pedately divided into 3 or 5 major 
divisions and these lobed or divided further, the ultimate lobes spatulate; flowers large, 
1.5-3 cm. broad, with flattened pansylike appearance; petals either uniformly pigmented 
whitish to dark-purple or the 2 upper petals dark-purple and the 3 lower petals pale-lilac 
or bluish; cleistogenes not produced; capsules on erect peduncles about equal in length 
to leaves. Open woods or fields, usually in sandy soil, in e. Tex., Mar.-Apr.; Tex. to Ga., 
n. to N.H. and Minn.

8. Viola sagittata Ait . .Almow-LEAVED VIOLET, Acaulescent perennial with thick hori
zontal or vertical root�tock which may occasionally fragment and form new crowns; leaves 
erect or slightly spreading, narrow, about 2 or 3 times as long as broad, sagittate, with 
4 to 6 lobes or large teeth at the cordate base, moderately to densely pubescent; flowers 
blue to violet-purple; sepals with short auricles; cleistogenes abundantly produced during 
swnmer. Rather dry sandy woods and edges of woods in e. Tex., Mar.-Apr.; Tex. to Ga., 
n. to N.H. and Minn.

9. Viola Lovelliana Brainerd. Acaulescent perennial, reproducing vegetatively by frag
mentation of the horizontal rhizome; leaves similar to those of V. sagittata but wider, 
with 3 to 5 broad lobes at base, from 2 times as long as broad to nearly as broad as 
long, moderately to densely pubescent, the central leaf lobe elongate and obovate; flowers 
deep-violet; sepal auricles short and ciliate; cleistogenes abundantly produced during 
summer. Rather dry deciduous woods in s. and e. Tex., also reported from w. Tex., Mar.
Apr.; Tex., La., Ark. and s.e. Okla. 

10. Viola triloba Schwein. var. triloba. Acaulescent perennial, reproducing vegetatively
by fragmentation of the horizontal rhizome; leaves spreading, as broad as or broader than 
long, with 4 to 6 broad lobes in lower ha1f of blades, moderately to densely pubescent 
on both upper and lower surfaces; flowers violet-purple. Rich bottomland woods, sparingly 
in e. Tex., Mar.-Apr.; Tex. to Fla., n. to Vt., Ill. and e. Okla. 

11. Viola triloba var. dilatata (Ell.) Brainerd. Similar to var. triloba, differing in
having leaves deeply cut ( a1most to midrib) into 5 to 7 narrow lobes; similar habitats 
but not occurring with typical variety, more frequent, e. Tex., Mar.-Apr.; Tex. to Fla., 
n. to Pa., Ill. and Okla.
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12. Viola septemloba LeConte. Acaulescent perennial, reproducing vegetatively by
fragmentation of the horizontal rhizome; leaves spreading, with 3 to 6 narrow somewhat 
oblanceolate lateral lobes, thin, sometimes purple-tinged in spring, overall leaf shape 
orbicular to ovate; flowers blue-violet, on peduncles exceeding the leaves; lateral petals · 
villous at base; fruits green, on erect peduncles; seed with inconspicuous caruncle. Wet 
lowland forests, often by streams, rare in extreme e. Tex., Mar.-Apr.; e. Tex. to s. Fla., 
n. to Va. and Tenn.

13. Viola csculenta Ell. Acaulescent perennial, reproducing vegetatively by fragmenta
tion of the fleshy horizontal rhizome; leaves spreading, somewhat fleshy, with 4 to 6 broad 
pahnately cut basal lobes; leaf lobes with parallel margins, not oblanceolate or obovate as 
in V. septemloba; flowers pale-violet; sepals with emarginate auricles; spurred petal 
slightly hairy; capsules cylindrical, green, home on spreading peduncles. Wet open land 
in s.e. comer of Tex., Mar.-Apr.; Tex. to s. Fla., n. to s. Va. and n. Miss. 

14. Viola sororia Willd. Acaulescent perennial, reproducing vegetatively by fragmenta
tion of the thick horizontal rhizome; leaves spreading, broadly ovate to reniform, entire, 
pubescent on both surfaces with long hairs, sometimes villous; flowers varying in color 
from light-lilac to reddish-purple or dark-violet-purple; sepals with short broad ciliate 
auricles; peduncles of open flowers equaling or shorter than petioles; capsules large, 
ovoid, purple or purple-spotted, prostrate or buried in leaves; seeds buff to brown, ovoid, 
1.75-2.5 mm. long. Woodland habitats of all sorts, sometimes a weed in cities, e. half of 
Tex., Mar.-Apr.; Tex. to n. Fla., n. to Que. and N.D. 

15. Viola villosa Walt. Small acaulescent perennial, spreading from horizontal some
what woody rhizomes; leaves forming flattened rosettes or nearly so, small, thick, from 
ovate to orbicular in shape, entire, heavily pubescent with long interwoven hairs ( pilose); 
petioles short, about length of laminas; flowers violet or blue-violet; sepals short-auricled 
and ciliate; lower petals bearded; fruits green, on short prostrate or ascending peduncles; 
capsuJes to 1 cm. long; seeds blackish. Occasional in open rather dry deciduous forest 
in e. Tex., Mar.-Apr.; Tex. to n. Fla., n. to N.C., 0., Ark. and s.e. Okla. 

16. Viola nephrophylla Greene. Acaulescent perennial, spreading from horizontal
somewhat fleshly rootstocks; leaves erect or ascending, orbicular to slightly reniform, 
entire, glabrous except for a scattering of tiny hairs on the upper surfaces of the lobes; 
petioles about 2 cm. long in summer; laminas of young leaves often purple on lower 
surface; flowers light-blue; sepals with short blunt glabrous auricles; spurred petal villous; 
capsules green, slightly ovoid, borne on erect peduncles above the leaves; seeds with 
pronounced caruncles. Open wet fields, rare in n.e. Tex., Mar.-May; n.e. Tex. to Que. 
and Ont., w. to N.D. and throughout Rocky Mts. 

17. Viola pratincola Greene. Acaulescent perennial, reproducing vegetatively by frag
mentation of the horizontal rhizome; leaves spreading, broadly ovate to cordate with 
acute apex, uniformly crenate from basal lobes to apex, completely glabrous; flowers 
blue-violet; sepals with marked auricles extending back about half the length of attached 
portion; lateral petals often with clusters of clavate hairs; cleistogenes on erect peduncles, 
sagittate in shape; capsules cylindrical, green. Occasional in open prairie, often beside 
railroads, sometimes a weed in towns and cities, e. half of Tex., reported from the Pan
handle, Mar.-May; Tex. n. to Wisc., N.D. and w. to Colo. 

18. Viola Langloisii Greene. Acaulescent perennial, reproducing vegetatively by frag
mentation of the horizontal rhizome; leaves small, short, spreading, ovate, with cordate 
bases and slightly attenuate apices, with 10 to 14 teeth in upper third of each margin, 
completely glabrous; flowers blue-violet, borne on erect peduncles above the leaves; 
sepals narrow, slightly sagittate. River forests in e. Tex., especially in the s.e., Mar.-Apr.; 
cen. Tex., e, to cen. Fla., n. to n. Miss. 

19. Viola missouriensis Greene. Acaulescent perennial, reproducing vegetatively by 
fragmentation of the thick horizontal rhizome; leaves large and numerous, often 20 to 
30 produced from one crown, ovate to orbicular, with cordate bases, triangular at apex, 
with O to 6 widely spaced crenations, glabrous; flowers light-blue, bome on erect 
peduncles about same length as petioles; sepals broad, the auricles not pronounced; 
grading into V. Langloisii. Common in cen. and n.e. Tex. in river forests, Mar.-May; 
s. Tex. e. to Ark., n. to Minn. and Neb., w. to N.1·1.
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2. HYBANTHUS JACQ. GREEN VIOLET 

Tall leafy-i.temmed perennial herbs; leaves entire, linear to lanceolate or oblong, 
pubescent; flowers small, axillary, nodding on short peduncles; petals nearly equal in 
length, lower petal slightly gibbous at base; stamens united into a sheath enclosing the 
ovary; fruit a three-valved capsule. 

About 75 species, mainly subtropical and tropical. 
I. Leaf blades linear to linear-lanceolate, about 5 to 10 times as long as broad ....... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I. Hybanthus verticillatus 
var. verticillatus. 

I. Leaf blades lanceolate to oblong, about 3 to 5 times as long as broad; Cameron
County .....•...•...................... ...... 2. Hybanthus verticillatus 

var. platyphyllus. 

1. Hybanthus verticillatus (Ort.) Baill. var. verticillatus. Leaf blades linear to linear
lanceolate, about 5 to 10 times as long as broad, opposite or verticillate, Dry fields, rocky 
slopes and forest edges, w. and cen. Tex., Mar.-July; Kan. and Colo. to Ariz. and Mex. 

2. Hybanthus verticillatus var. platyphyllus (Gray) Cory & Parks. Differing from var.
verticillatus in having lanceolate to oblong leaf blades that are about 3 to 5 times as long 
as broad. In chaparral, thickets and on grassy banks, Cameron Co., Tex., Mar.-July; 
endemic. 

FAM. 127. FLACOURTIACEAE DC. 

FLACOURTIA FAMILY 

Trees or shrubs; leaves alternate, petiolate, simple, entire or toothed, commonly 
distichous, frequently pellucid-punctate; stipules minute or wanting; flowers usually 
perfect but sometimes unisexual, regular, mostly small and inconspicuous; sepals free or 
united, imbricate or valvate; petals free, as many as the sepals or more numerous, some
times wanting; stamens usually numerous, distinct or united; fruits baccate or capsular, 
containing 1 to many seeds. 

About 1,000 species in more than 90 genera, widely distributed in the tropics and sub
tropics of the world. 

I. XYLOSMA G. FORST.

Characters of the family. A genus of about 100 species in warm regions. 
I. Xylosma Hexuosa ( H.B.K.) 0. Ktze. BnusH-HOLLY, coRONILLA, Slender thorny

shrub to about 2 m. high, essentially glabrous throughout; branchlets slender, at first 
densely puberulent; thorns slender, straight, to 35 mm. long; leaves usually clustered on 
short spurlike branchlets of older wood; petioles to 25 mm. long, usually much shorter, 
puberulent above; leaf blades chartaceous to subcoriaceous, green, only slightly paler 
beneath, ovate-elliptic to elliptic or oblanceolate to obovate, to 6 cm. long and 3 cm. wide, 
attenuate-cuneate to broadly cuneate at base, obtuse to rounded at apex, puberulent 
above along the costa, otherwise glabrous; leaf margin crenulate-serrate, the rather 
remote teeth irregular and obtuse; primary veins of leaf 5 or 6 on each side, evident on 
both surfaces, the reticulation inconspicuous; Bowers fasciculate in the leaf axils; pedicels 
slender, jointed at base, to 5 mm. long in fruit, usually short; sepals 5, imbricate, unequal, 
ovate-oblong, to 14 mm. long, acute, pubescent, conspicuously ciliate with stiff hairs; 
petals none; stamens numerous; fruits subglobose, red, to 6 mm. in diameter, baccate, 
indehiscent, glabrous, 2- to 8-seeded; styles persistent, about 1 mm. long. X. Pringlei
Robins., X. btepharodes Lundell. In brushlands and palm groves in extreme s. Tex. and 
n.e. along the coast to Nueces Co., throughout the year; s. through Mex. to Guat.

A sterile, thorny, dwarf ( and apparently juvenile) plant about 2 dm. high, with
cuneate-obovate, sharply serrate, cuspidate leaves has been collected in sandy open oak 
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groves on the Norias Division of the King Ranch in Kenedy Co. It possibly represents 
another species of Xylosma. 

FAM. 128. TURNERACEAE DC. TURNERA FAMil..Y 

Herbs, shrubs or rarely trees; leaves alternate, petiolate, simple, toothed or serrate, 
often biglandular at base; stipules small or none; flowers perfect, axillary, solitary or 
fasciculate, often bibracteolate, calyx borne on hypanthium, 5-lobulate, the lobes imbri
cate, deciduous; petals 5, inserted on hypanthium, distinct, clawed, contorted; stamens 5, 
inserted on the hypanthium, the £laments free; styles 3, apically fringed; fruit a I-celled 
3-valvate many-seeded capsule.

About 120 species in 7 genera in tropical and subtropical America.

1. TURNERA L.

About 60 species mainly in tropical and subtropical America. 

1. Turnera diflusa Willd. var. aphrodisiaca ( Ward) Urban. DAMIANA, mERBA DEL

VENADO. Shrub to 2 m. tall, usually much smaller, the herbage aromatic; leaves alternate, 
petiolate, oblong-elliptic to elliptic-oblanceolate, to 35 mm. long and 15 mm. wide, 
usually much smaller, cuneate at base, obtuse to subacute at apex, coarsely crenate
dentate to serrate, tomentose or merely pilose beneath, often glabrate above; flowers 
usually solitary, sessile, 8-12 mm. long; peduncle often adnate to the petiole; calyx with 
5 narrow lobes, tomentose; petals yellow, obovate to spatulate, thin; capsule thin-walled, 
4-5 mm. long; seeds with a membranaceous aril. On dry brushy hillsides along the Rio
Grande in s. Tex., throughout the year; from throughout most of trap. Am.

Although long considered to be an aphrodisiac, its efficacy is dubious. In Mexico, ac
cording to Standley, the plant is used as a flavoring substance in liquors and for the 
making of Chinese tea. 

FAM. 129. PASSIFLORACEAE Juss. 
PASSION-FLOWER FAMILY 

Herbaceous or woody plants that climb by axillary simple tendrils; leaves alternate, 
simple ( in ours), stipulate, lobed or unlobed, often with petiolar glands; peduncles 
axillary, jointed, commonly bracteate; flowers regular, bisexual, commonly 5-merous, often 
highly colored; sepals and petals imbricate, perigynous; floral cup usually with a corona; 
stamens monadelphous, the anthers versatile and 2-celled at anthesis; ovary mostly stipi
tate, I-celled; styles usually 3; stigmas capitate to clavate or discoid; fruit a capsular 
berry; seeds arillate with straight embryo and fleshy endosperm. 

An economically important tropical family composed of 12 genera with over 600 species. 

1. PASSIFLORA L,195 p ASSION-FLOWER

Characters 0£ the family; leaves usually palmately lobed; calyx tube campanulate to 
cylindric; sepals fleshy or membranous, united at base; petals membranous, alternate 
with the sepals; corona of 1 to several series of distinct or more or less united filaments, 
rarely tubular; operculum various, borne within or below the corona; filaments of stamens 
united below to form a tube to sheath the long stalk of the ovary, distinct above; fruit 
baccate, indehiscent, globose to ovoid or rarely fusiform, containing a mucilaginous pulp 
that is often edible; seeds numerous, more or less compressed, variously reticulate, punc
tate or grooved. 

About 500 species, mostly in the American tropics. Many produce edible fruits. 

1
3$ Adapted mainly from E. P. Killip in Puhl. Field Mus. Bot. 19:1-613. 1938. 
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l. Operculum plicate; bracts ( when present) linear-subulate or setaceous, not involu
crate (2) 

1. Operculum not plicate, of various forms; bracts setaceous or foliaceous, scattered
along the peduncle or involucrate ( 6) 

2 ( 1 ) . Petiolar glands present; seeds reticulate ( 3) 
2. Petiolar glands none; seeds with rugulose transverse ridges ( 4)

3(2). Petiolar glands sessile, more than 0.5 mm. in diameter; leaves much broader than
long, the lobes narrow ......................... 1. P. tenuiloba. 

3. Petiolar glands usually stalked and less than 0.5 mm. in diameter; leaves usually longer
than broad, the lobes broad ..................... 2. P. suberosa. 

4 ( 2). Peduncles rather stout, provided with bracl'l that are often early-deciduous 
............................................. 5. P. affinis. 

4. Peduncles very slender, bractless ( 5}

5 ( 4). Outer corona filaments narrowly linear; lower leaf surface with raised reticulate
veins, the apical leaf lobe usually triangular-ovate and mucronate; north of the 
Brownsville area ...........•.................. 3. P. lutea. 

5. Outer corona filaments nlifonn; lower leaf surface without raised veins, the apical
leaf lobe usually broadly rounded and retuse; confined to the Brownsville region 
...................... · ....................... 4. P. filipes. 

6(1). Bracts entire or only serrulate, forming an involucre near the base of the Bower 
............................................. 6. P. incarnata. 

6. Bracts lacerate-dentate to bipinnatisect, the ultimate divisions usually gland-tipped
............................................. 7. P. foetida var. 

gossypif olia. 

1. Passi8ora tenuiloba Engelm. Stem slender, subterete, glabrous or slightly pilosulous;
stipules linear-setaceous, about 3 mm. long; petioles to 8 mm. long, bearing 2 sessile 
saucer-shaped glands at the extreme apex of the petiole or occasionally one on each of 
the lowermost lateral nerves close to their base, the glands sessile and 1-1.2 mm. in 
diameter; leaves deeply 3-lobed, subcordate at base, 3- to 5-nerved, strongly reticulate
veined, few-ocellate, coriaceous, sparsely or densely pilosulous above, glabrous beneath; 
leaf lobes linear to cuneate or oblong, often aristulate, the lateral lobes once- or twice
lobPd and to 8 cm. long and 2 cm. wide, the middle lobe from one third to two thirds 
as long as the lateral lobes and entire to 3-lobed; peduncles solitary or in pairs, 3-7 mm. 
long, very slender, articulate at middle, finely pilosulous, at length glabrous; bracts none 
or early-deciduous; flowers about 2 cm. wide, greenish; sepals linear-lanceolate, 6-8 mm. 
long, 2 mm. wide, obtuse, hyaline-margined; petals none; corona filaments in 2 series, 
those of the outer narrowly linear and 3-4 mm. long, the inner ones filiform and 2 mm. 
long; operculum membranous, closely plicate, minutely denticulate at margin; limen 
annular, borne within 1 mm. of operculum; fruit globose, glabrous, black, 8- 10 mm. in 
diameter; seeds ovate-oblong, 3-4 mm. long, 2- 2.5 mm. wide, acute at both ends, 
reticulate at middle of each face, 5-sulcate at margin, the axis slightly curved. Prostrate 
or climbing on shrubs on limestone hills in s.w. Tex., Apr.-Oct.; from Tex., s. N.M. 
and n. Mex. 

2. Passiffora suberosa L. Plant glabrous to densely pubescent, the lower portion of the
stem corky; stipules linear-subulate, 6-8 mm. long; petioles 0.5-4 cm. long, biglandular, 
the glands usually less than 0.5 mm. in diameter and distinctly stipitate, rarely larger and 
subsessile, borne above middle of petiole; leaves highly variable in outline, entire to 
deeply 3-lobed, rounded or occasionally peltate at base, membranous or subcoriaceous, 
sometimes ocellate beneath; leaf lobes narrowly linear to broadly ovate, suberect or widely 
divergent, acute or obtuse; flowers 1-3 cm. wide, solitary or in pairs in the axils of the 
leaves, occasionally in leafy axillary racemes; bracts minute, setaceous, soon deciduous; 
sepals ovate-lanceolate, subobtuse, greenish-yellow; petals none; corona filaments in 2 
series, filiform, the outer recurved, white, yellow at apex and purple below, those of the 
inner series capitellate; operculum membranous, plicate, minutely 6mbrillate, white, the 
margin incurved; limen annular; fruit globose to ovoid, dark-purple or black, glaucous 
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when young, 6-15 mm. in diameter; seeds flattened, slightly curved, abruptly acuminate 
at apex, tapering at base, 3-4 mm. long, 2 mm. wide, coll!sely reticulate. In palm groves 
and thickets in extreme s. Tex., June-Oct.; from s. Fla. and s. Tex. to n. S.A. and W.I., 
introd. into Old World. 

3. Passiflora Iutea L. Plant glabrous or sparingly pilosulous; stipules setaceous, 3-5
mm. long, deciduous; petioles to 5 cm. long, glandless; leaves usually much wider than
long, 3-7 cm. long, 4-10 cm. wide, 3-lobed usually from one quarter to one third their
length, rounded to subcordate or subtruncate at base, 3-nerved, closely and usually incon
spicuously reticulate-veined, membranous, rarely subcoriaceous; leaf lobes broadly tri
angular-ovate, rounded or obtuse, rarely acutish, often mucronulate; peduncles solitary
or in pairs, 1.5-4 cm. long, very slender; bracts none; flowers 1-2 cm. wide; calyx tube
patelliform; sepals linear-oblong, 5-10 mm. long, 2-3 mm. wide, obtuse, pale-green; petals
linear, 3-5 mm. long, ab9ut 1 mm. wide, acutish, white; corona filaments in 2 series, the
outer ones about 30, narrowly linear or almost filiform, 5-10 mm. long, radiate, greenish
white, the inner narrowly liguliform, 1.5-2.5 mm. long, slightly thickened toward apex,
white above, pink-tinged at base; operculum membranous, plicate, erect, white at margin,
pale-pink at base; nectar ring a low ridge; limen cupuliform, fleshy; fruit globose-ovoid,
glabrous, about 15 mm. long and l cm. in diameter; seeds broadly obcordate to sub
orbicular, 4.5-5 mm. long, 3 mm. wide, transversely sulcate with 6 or 7 grooves, the ridges
strongly rugulose. In shade of low moist woods mainly in cen. and e. Tex., May-Aug.;
from Pa. to Ill. and Kan., s. to Fla. and Tex.

This species is distinguished from P. filipes by the thicker filaments of the outer corona, 
and by thicker, more deeply lobed leaves, the reticulate venation of which is quite evident. 
Most of our material is referable to var. glabriflora Fem., characterized by having the 
calyx, leaves and stems quite glabrous. 

4. Passiflora fllipes Benth. Plant slender, glabrous throughout; stem terete; stipules
linear-lanceolate, 2-4 mm. long, falcate, acuminate; petioles 1-2 cm. long, glandless; leaves 
1-4 cm. long, 2-6 cm. wide, 3.'.1obed at apex, rounded at base, 3-nerved, dark-green above,
slightly glaucescent beneath; leaf lobes nearly equal, obtuse or slightly acuminate;
peduncles very slender, 4-6 cm. long, diverging at nearly right angles to the stem; bracts
none; flowers small, 8-15 mm. wide, yellowish-green or greenish-white; sepals lanceolate
to linear-lanceolate, 6-9 mm. long, 2 mm. wide, acutish; petals narrowly linear, 3-4 mm.
long, 1.5 mm. wide; corona filaments in 2 series, filiform, the outer equaling the petals,
the inner shorter; operculum membranous, plicate, incurved; limen annular, close to the
gynophore; fruit globose, glabrous, 5-7 mm. in diameter; seeds slightly flattened, obovate
to obcordate, 4 mm. long, 2.5-3 mm. wide, transversely sulcate with 3 or 4 broken ridges.
ln/alm groves and thickets in extreme s. Tex., Mar.-Oct.; from Tex. to Nie.; also Venez.

. Passiffora affinis Engelm. Plant glabrous throughout; stipules linear-subulate, 1.5-2 
mm. long, falcate, deciduom; petioles 1-3.5 cm. long, slender, glandless; leaves 2-10 cm.
long, 3-14 cm. wide, usually lobed from a half to two thirds their length, rarely about
one third, cordulate or subtruncate at base, 3-nerved, minutely ocellate beneath, mem
branous or subcoriaceous; leaf lobes variable, oblanceolate to oblong or ovate, rounded
or obtuse, mucronulate, the middle lobe slightly longer than the lateral lobes, the latter
sometimes bilobulate; peduncles solitary or in pairs, 1-3 cm. long; bracts setaceous, 1-3
mm. long, remote in upper hall of peduncle, subpersistent; flowers 2-2.5 cm. wide,
greenish-yellow; sepals oblong-lanceolate, 1-1.2 cm. long, 2-3 mm. wide, obtuse; petaJs
linear, 6-8 mm. long, 1.5-2 mm. wide; corona filaments in 2 series, the outer filiform, 7-9
mm. long, knobbed at apex, the inner filiform, 1.5-2.5 mm. long; operculum membranous,
closely plicate, incurved; limen annular; fruit subglobose, glabrous, 8-10 mm. long,
purplish-black; seeds obcordate, about 3 mm. long and 2 mm. ,vide, transversely sulcate,
the grooves 6 or 7. On limestone on the Edwards Plateau, June-Aug.; also n. Mex.

This species differs from P. lutea, which it closely resembles, in having bracts on the 
peduncles and in the presence of distinct knobs at the tips of the outer corona filaments. 

6. Passiflora incamata L. MAYPOP, PASIONARI.A. Plant glabrous or usua1ly finely pilosu
lous; stem terete, the younger portion angular; stipules setaceous, 2-3 mm. long, very 
early-deciduous; petioles to 8 cm. long, biglandular at apex, the sessile glands suborbicu
lar; leaves 6-15 cm. along midnerve, 5-12 cm. aJong lateral nerves, 7-15 cm. between 
apices of lateral lobes, 3-lobed from three quarters to four filths their length, cordulate, 



1082 Passifloraceae (Passion-flower Family)-Loasaceae (Stick-leaf Family) 

finely serrate, 3-nerved, membranous, dark-green above, glaucescent beneath; leaf lobes 
ovate-lanceolate or oblong-lanceolate, 2- 5 cm. wide, acute or acuminate, the middle 
lobe narrowed at base, rarely with the lateral lobes bilobate; peduncles to 1 elm. long, 
stout; bracts spatulate to oblong, 4-7 mm. long, 2.5-4 mm. wide, obtuse to acute, minutely 
glandular-serrulate toward apex, conspicuously biglandular at base, borne about 5 mm. 
below flower; flowers to 7 cm. wide; calyx tube short-campanulate; sepals lanceolate
oblong, 2-3 cm. long, about 1 cm. wide, white or pale-lavender, obtuse, cucullate at apex, 
slightly carinate, the keel terminating in an awn 2-3 mm. long; petals subequal to sepals, 
obtuse, white or pale-lavender; corona filaments in several series, purple or pink, rarely 
pure white, those of the outer 2 series filiform, 1.5-2 cm. long, crispate at apex, slightly 
enlarged at base, radiate, those of the succeeding 3 series capillary, about 2 mm. long, 
radiate or suberect, the inne1most series membranous at base, fiJamentose, the filaments 
about 4 mm. long, capitellate; operculum membranous, about 2 mm. long, incurved, 
fimbrillate; nectar ring a low ridge halfway between the operculum and gynophore; limen 
cupuliform, closely surrounding base of gynophore, crenulate; ovary ovoid, densely 
brownish or whitish-velutinous-tomentose; fruit ovoid to subglobose, to 5 cm. long, orange
yellow when ripe, edible; seeds obovate to nearly obcordate, 4-5 mm. long, 3-4 mm. 
wide, truncate at apex, reticulate. In old fields, along roadsides and streams, and in and 
on the edge of open woods in the e. third of Tex., Apr.-Aug.; from Va. to Mo., s. to 
Fla. and Tex.; also in Berm.; introd. farther n. in U.S. 

This is our only species with edible fruit. 
7. Passiflora foetida L. var. gossypifolia ( Hamilt.) Mast. CORONA DE CmsTo. Plant

villosulous or hirsutulous throughout, often viscous, the indument grayish, brownish or 
yellowish-brown, averaging not more than 1.5 mm. long; leaves hastate, averaging 5 cm. 
long and 5 cm. at greatest width, undulate or crenate-serrulate, the basal lobes usually 
semicircular in outline and sometimes abruptly narrowed to an obtuse point; bracts 2-3 
cm. long, bipinnatisect or tripinnatisect, the ultimate filiform segments gland-tipped,
straight or nearly so, not closely interwoven; flowers 2- 5 cm. wide, white to purplish;
sepals ovate-ob1ong to ovate-lanceolate, awned dorsally just below apex; petals oblong to
oblong-lanceolate or oblong-spatulate, slightly shorter than sepals; corona filaments in
several series, those of the 2 outer series filiform, about 1 cm. long, the others capillary,
1-2 mm. long; operculum membranous, erect, denticulate; ovary sparingly to densely
pilosulous, the hairs persisting in fruit; fruit 2-2. 5 cm. in diameter, yellow or greenish
yellow, red-spotted; seeds ovate-cuneiform, about 5 mm. long and 2.5 mm. wide, obscurely
tridentate at apex, coarsely reticulate at the center of each face. In thickets and among
weeds in sand, saline depressions and along ditches in s. Tex., Apr.-Oct.; from Tex.
through Mex. and C.A. to n. S.A.; also W.I.

FAM. 130. LOASACEAE DuM.
138 STICK-LEAF FAMILY 

Annual or perennial herbs ( to woody) with barbed or sometimes stinging hairs; leaves 
alternate ( or opposite), entire or lobed; flowers regular, bisexual; sepals persistent; corolla 
apopetalous to sympetalous, sometimes with petaloid staminodia alternate with the 
petals; stamens 5 to many ( sometimes fascicled); filaments narrow to petaloid; style 1, 
usually persistent; ovary inferior, 1-locular with 1 to 5 placentae; ovules 1 to many; fruit 
dry, dehiscent and many-seeded (capsule) or indehiscent and I-seeded (achene); seeds 
variable; embryo straight or somewhat hooked. 

About 200 species in 14 genera in temperate and tropical America and 1 genus of 2 
species in the Old World. 

1. Stamens 5; connective inflated and exceeding the pollen sacs; fruit indehiscent, 1-
seeded; suffrutescent; hairs stinging .......... .... 1. Cevallia, p. 1083. 

1. Stamens numerous; anthers with inconspicuous connective; fruit dehiscent, 2- to 
many-seeded; annual or perennial; hairs scabrous, not stinging ( 2) 

"° Contributed by Henry J. Thompson and Joyce Roberts Zavortink. 
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2( 1). Leaf blades orbicular, mostly cordate, with the petioles at least as long as 
the blade; pedicels elongating in fruit; seeds minute ... ................... . 
. . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. Eucnide, p. 1083. 

2. Leaf blades ovate to oblanceolate, never cordate, sessile or with a petiole much
shorter than the blade; pedicels not elongating in fruit; seeds 1.5-4 mm. long ... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. Mentzelia, p. 1083. 

I. CEVALLIA LAG.

A monotypic genus with the characteristics of the species. 
1. Cevallia sinuata Lag. Plants suffrutescent, to 6 dm. tall; leaves and stems tomentose

and armed with long stinging hairs; leaves sinuate to pinnatifid, sessile or nearly so; 
flowers in tight heads on long peduncles borne opposite the leaves, opening in the morn
ing; sepals and petals similar, 5-8 mm. long, plumose, yellow on the inner surface; stamens 
5; filaments short, thick, the connective extending beyond the anthers as a hollow inflated 
appendage; fruit indehiscent, with only one seed; chromosomes n=l3. Open areas, often 
along roadsides, on various coarse substrates, in w. half of the state and common along 
the Rio Grande, June-Oct.; w. to s.e. Ariz. and n. Mex. 

2. EUCNIDE Zucc. RocK-NETI'LE 

Eleven species in southwestern United States, Mexico and Guatemala. 
1. Eucnide bartonioides Zucc. Annual or herbaceous perennial, more or less woody

at base; leaves alternate, with petioles 4-14 cm. long, orbicular to cordate, with crenate 
or dentate margins; flowers 5-merous, opening in late afternoon; calyx lobes lanceolate, 
5-20 mm. long; corolla sympetalous; petals obovate, light-yellow, 1-4 cm. long; stamens
numerous, filiform, ( 15-) 25-50 mm. long; ovary inferior, !-celled with 5 placentae;
style ( 13-) 30-55 mm. long; capsules globular to obovoid, 5-13 mm. long, 5-8 mm. wide;
pedicels elongating to 15 cm. or more in fruit; seeds numerous, minute, less than 0.5 mm.
long, oblong, grooved or ribbed longitudinally; chromosomes n=21. On limestone bluffs
or gravelly slopes in w. Edwards Plateau and the Trans- Pecos, May-Aug.; s. in Mex.

to S.L.P.

3. MENTZELIA L.

Perennial or annual; hairs barbed but not stinging; leaves lobed or entire, petiolate or 
sessile; flowers solitary and axillary or in terminal bracteate more or less cymose inflo
rescences; perianth 5-merous, usually 2-seriate; stamens few to many; filaments filiform or 
dilated; staminodes present or absent; style filiform; ovary with 3 to 5 placentae; ovules 
few to many; capsules variable in size and shape, sessile to short-pedicellate; seeds 
irregularly angled, flattened or oblong, the surface smooth, tuberculate or wrinkled, some
times striate. 

About 60 species in temperate and tropical America, mostly in southwestern United 
States and Mexico. Mentzelia pumila (Nutt.) T.&G. has been reported from Texas but 
we have seen no material from the state. It is very dubious that this far-western species 
would occur in Texas. 
1. Seeds pendulous, not winged; petals 5 ( 2) 
1. Seeds horizontal, winged; petals more than 5 ( Sect. Bartonia) ( 7)
2{ 1). Seeds irregularly angled or somewhat prismatic; petals less than 5 mm. long

( Sect. Trachyphytum) ( 3) 
2. Seeds oblong or flattened and pyriforrn; flowers with petals longer than 5 mm. { Sect.

M entzelia) ( 4) 
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3( 2}. Bracts usually entire, not white at base; axillary capsules usually recurved to be 
at least 90°; seed surface with large pointed papillae .. 1. M. albicaulis.

3. Bracts usually lobed, white at base; axillary capsules usually erect or only slightly
curved to 45°; seed surface with minute pointed papillae ...................•
• . . . • • . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. M. 1n0ntana. 

4(2}. Seeds oblong, more or less 3-sided; capsules becoming hard and woody ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. M. oligosperma. 

4. Seeds flattened and pyriform; capsules never hard and woody ( 5}

5( 4). Petals 10-16 mm. long; styles 10-12 mm. long; stamens of 2 distinct lengths, inner
5-9 mm. long, outer 10-14 mm. long ............. 4. M. incisa. 

5. Petals less than 12 mm. long; stamens more or less equal in length ( 6)
6(5}. Petals 6-8 mm. long; styles and stamens 4-5 mm. long .................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. M. texana. 
6. Petals 9-12 mm. long; styles 7-10 mm. long; stamens 7-9 mm. long .............. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. M. Lindheirnerl. 

7 ( 1). Petals over 4 cm. long; styles 5-6 cm. long; stamens 3-5 cm. long, forming a loose 
cylindrical cluster around style at anthesis . . . . . . . . . 7. M. decapetala. 

7. Not as above ( 8)
8(7). Petals 6-11 mm. long; sepals 3-6 mm. long; capsules long-cylindrical, 20-30 mm.

long ........................................ 8. M. albescens. 
8. Flowers large or small but not with above combination; if sepals and petals are small

then capsules are less than 13 mm. long ( 9} 
9( 8 ). Leaves with very narrow rachis, entire or pectinately lobed ( 10) 
9. Leaves with medium to broad rachis, dentate or with short lobes, never entire or

pectinate ( 11 ) 

10(9). Petals white, linear; leaves pectinately lobed ..... 9. M. humilis. 
10. Petals yellow, broader; leaves mostly entire; Hudspeth County only ...........•• 

. . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. M. saxicola. 

11 ( 9). Some fertile stamens with broad filaments (12) 
11. All fertile stamens with narrow filaments ( 13)

12( 11). Plants usually taller than 3 dm., open, not compact; leaf rachis less than 6
mm. wide, the margins lobed with lobes as long as or longer than the width of
the rachis .................................... 11. M. multiflora. 

12. Plants low and much-branched from base, compact, 1-2 dm. tall; leaf rachis broad,
6-12 mm. wide, the margins dentate or with short round lobes that are shorter
than width of the rachis .........•........•..•.. 12. M. mexicana. 

13 ( 11). Petals yellow; cauline leaves broad-based, sessile and more or less clasping ... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13. M. Revercho11ii. 

13. Petals white; cauline leaves narrow, base not broad or clasping ( 14)

14( 13). Petals 25-40 mm. long; styles 12-20 mm. long; bracts linear-lanceolate, laciniate
............................................. 14. M. nuda. 

14. Petals 11-25 mm. long; styles 7-12 mm. long; bracts linear, entire or sometimes
few-toothed .................................. 15. M. strictissima. 

I. Mentzelia albicaulis (Hook.) T .&G. Rosette-forming annual, erect or spreading;
lower leaves linear, usually deeply lobed; upper leaves linear to ovate-lanceolate, usually 
lobed, uppermost sometimes entire; floral bracts usually linear-lanceolate, entire or some
what angular; flowers opening in early morning; calyx lobes 2-4 mm. long; petals ovate, 
yellow, 3-5 mm. long; stamens many, 3-5 mm. long; style 3-5 mm. long; capsules cylindrical, 
narrowed at base, erect or the first-formed capsule sometimes recurved, 15-30 mm. long; 
seeds 20 to 30 per capsule, irregularly angled, slightly tessellate, the surface with large 
pointed papillae; chromosomes n=36. On gravelly slopes and along roadsides , in extreme 
w. Tex., Apr.-May; from Neb., w. to Calif., n. to B.C., s. into Baja Calif. and n. Mex.
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2. Mentzelia montana (Davids.) Davids. Rosette-forming annual, erect or somewhat
spreading; lower leaves linear, lobed or entire; upper leaves linear to ovate-lanceolate, 
entire or few-lobed; floral bracts narrow and linear, lobed or angular, with a white spot 
at base; flowers opening in early morning; calyx lobes 2-4 mm. long; petals yellow, ob
ovate, 2-5 mm. long; stamens 20 to 40, 2-4 mm. long; style 2-4 mm. long; capsules cylindri
cal, narrowed at base, erect or occasionally slightly curved, 8-20 mm. long; seeds irregu
larly angled or somewhat prismatic, tan or sometimes slightly tessellate, about 35 per 
capsule, the surface with very small pointed papillae; chromosomes n:::::18. Under ever
green oaks or mesquite, or in dry streambeds with cottonwoods, only in Culberson Co., 
Apr.-May; w. to Calif. 

3. Mentzelia oligosperma Sims. STICK-LEAF, CHICKEN-THIEF, PEGAJ0SA. Rounded to
matted semiwoody perennial with enlarged rootc;; leaves sessile or short-petiolate, ovate 
to dbtinctly trilobed with irregularly toothed margins; flowers opening in early morning; 
calyx lobes lanceolate, 6-8 mm. long; petals orange (salmon), ovate, 9-13 mm. long; 
stamens 25 to 35, subequal, 6-10 mm. long; filaments all narrow; style 7-10 mm. long; 
capsules woody, sessile, cylindrical, often curved, 7-13 mm. long; seeds oblong, more or 
less 3-sided, 2 or 3 per capsule; chromosomes n:::::11. On limestone bluffs in wooded areas 
but also on shell debris as in Aransas Co., and on sandy or clay soils and occasionally in 
ruderal areas, generally throughout Tex., late May-Sept.; from n. Ark., Mo. and S.D. 
to Colo. 

4. Mentzelia incisa Urban & Gilg. Perennial, to 6 dm. tall, with several semiwoody
stems from an enlarged root; leaves petiolate or subsessile, ovate to more or less trilobed, 
margins irregularly dentate or crenate; time of flower-opening unknown; calyx lobes 
lanceolate, 8-11 mm. long; petals yellow to orange, obovate, 10-16 mm. long; stamens 
30 to 40, the outer 5 to 10 about 10-14 mm. long and with filaments slightly dilated at 
base, inner whorl 5-9 mm. long with filaments all narrow; style 10-12 mm. long; capsules 
subcylindrical to obconical, 10-15 mm. long, usually pedicellate and attenuated at base; 
seeds flattened, pyriform, about 5 to 8 per capsule. On gravelly slopes, igneous soil along 
streams in s. Tex., Mar.-Nov.; also Mex. 

5. Mentzclia texana Urban & Gilg. Perennial to 12 dm. tall; leaves petiolate, ovate to
trilobed, width irregularly dentate margins; flowers opening in early morning; calyx lobes 
4-5 mm. long; petals yellow, obovate, 6-8 mm. long; stamens about 25; filaments all 
narruw, 4-5 mm. long; styles 4-5 mm. long; capsules conical to cylindrical, sessile or 
somewhat attenuated at base to a very short pedicel, 10-20 mm. long; seeds flattened, 
pyriform, 6 to 8 per capsule. M. aspcrula Woot. & Stand!. On canyon slopes and edges 
of oak woodland in s. and s.w. Tex., Sept.-Nov.; also Mex. (Pue.) 

6. Mentzelia Lindheimeri Urban & Gilg. Perennial to 6 dm. tall, with ,several semi
woody stems from an enlarged root; leaves petiolate or subsessile, ovate to more or less 
trilobed, margins irregularly dentate or crenate; time of flower-opening unknown; calyx 
lobes lanceolate, 6-9 mm. long; petals yellow to orange, obovate, 8-12 mm. long; stamens 
30 to 45, subequal, 7-9 mm. long; style 7-10 mm. long; capsules subcylindrical, 10-14 
mm. long, usually pedicellate and attenuated at base; seeds flattened, pyriform, about 4
to 8 per capsule. Gravelly slopes in s. Tex., Mar.-Nov.; also Mex.

7. Mentzelia decapetala (Pursh) Urban & Gilg. Herbaceous perennial with stems often
1 m. tall; rosette leaves oblanceolate, sinuate; cauline leaves oblanceolate, coarsely 
toothed; bracts sessile, laciniate, the uppermost borne on the side of the capsule; flowers 
large, opening about 1 hour after sunset; calyx lobes 2.5-4 cm. long; petals 10, white, 
4-8 cm. long; stamens numerous, 3-5 cm. long, at anthesis forming a loose cylindrical
cluster around the style; style 5-6 cm. long; capsules 3-4.5 cm. long; seeds flattened, oval
in outline, 3 mm. long, with a wing 0.5 mm. wide; chromosomes n:::::11. M. ornata T. &

G., Bartonia decapetala Pursh. Disturbed places in prairies, gravel slopes and roadbanks,
in n.w. Tex., mostly in the Panhandle, June-Aug.; northw. e. of the Rockies into s.
Alta. and Sask.

8. Mentzelia albescens ( Gill. & Arn.) Griseb. Herbaceous perennial, the stems strictly
branched, erect, 3-6 dm. tall; lower leaves linear-lanceolate to oblanceolate, coarsely 
dentate to lobed; cauline leaves linear-lanceolate to ovate-lanceolate, toothed or lobed; 
bracts linear to Ianceolate, entire or slightly toothed or more or less lobed at base; flowers 
opening in late afternoon; calyx lobes 3-6 mm. long; petals light-yellow, more or less 
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ovate, 6-11 mm. long; stamens numerous, most fertile anthers with narrow filaments, few 
outer ones with broadened filaments, 3-6 mm. long; style 4-6 mm. long; capsules cylindri
cal, 20-30 mm. long; seeds flattened, oval, 2.5-3.5 mm. long, with a wing to 1 mm. wide; 
chromosomes n=ll. On open disturbed sites, often ruderal, in cen. and w. Tex., May
Aug.; Colo., Kan., Mo., Okla., s. into Chih.; also Chile and Arg. 

9. Mentzelia humilis ( Urban & Cilg) Darl. Herbaceous perennial with stem 2-6
dm. tall; leaves linear to linear-lanceolate, with very narrow rachis, pectinately lobed, the 
lobes usually long but sometimes short; bracts linear and entire; flowers opening in late 
afternoon; calyx lobes 6-11 mm. long; petals white, linear, 9-23 mm. long; stamens 
numerou!>, most fertile stamens with narrow filaments, occasionally a few with somewhat 
broadened filaments, 9-15 mm. long; style 6-13 mm.; capsules globular or cup-shaped, 
6-13 mm. long, 4-6 mm. wide; seeds flattened, oval, 3-4 mm. long, with a wing about 1
mm. wide; chromosomes n=lO. On gypsum soils in w. Tex. ( Culberson, Loving and
Ward cos.), June-Oct.; also N.M.

10. Mentzelia saxicola Thomps. & Zavortink. Herbaceous perennial, to 4 chn. tall; rosette
leaves linear, entire or with very short lobes; cauline leaves linear, usually entire or with 
short lobes or toothed; bracts linear, entire; flowers opening in late afternoon; calyx lobes 
5-8 mm. long; petals yellow, ovate, 9-12 mm. Jong; stamens numerous, most fertile
stamens with narrow filaments, a few with dilated filaments, 6-8 mm. long; style 6-8 mm.
long; capsules globular or cup-shaped, 7-10 mm. long; seeds flattened, oval, 1.5-2 mm.
long, with a wing 1 mm. wide; chromosomes n=lO. On gypsum soils and rocky hills in
Presidio, Hudspeth and El Paso cos. only, July-Oct.; endemic.

11. Mentzelia multiffora (Nutt.) Gray. Herbaceous perennial; stems 2-8 dm. tall,
several- to many-branched; leaves linear-lanceolate, with nan-ow to medium rachis, 
usually with long lobes; bracts linear, entire to somewhat lobed; flowers opening in late 
afternoon; calyx lobes 6-9 mm. long; petals yellow, obovate, 7-25 mm. long; stamens 
numerous, 5-10 mm. long, outer fertile stamens with broad fllaments grading to inner 
stamens with narrow filaments; style 6-10 mm. long; capsules cylindrical to cup-shaped, 
8-24 mm. long; seeds flattened, oval, 1.5-3 mm. long, with a wing 0.5-1 mm. wide;
chromosomes n=9. On disturbed sites of various substrates, w. Tex., Mar.-Sept.; in most
of w. U.S. and Mex.

12. Mentzelia mexicana Thomps. & Zavortink. Herbaceous perennial with stems 1-2
dm. tall, compact and much-branched from the base; lower leaves more or less Ianceolate, 
with broad rachis 6-12 mm. wide, margins dentate or with short round lobes shorter than 
the width of the rachis, upper leaves similar but smaller; bracts linear and entire; time 
of flower-opening not known; calyx lobes triangular to lanceolate, 6-8 mm. long; petals 
yellow, ovate-lanceolate, 8-15 mm. long and 2-5 mm. wide; stamens numerous, 5 mm. 
(inner) to 10 mm. (outer) long, some filaments dilated to 2 mm. wide; style 6-10 mm. 
long; capsules cup-shaped, 5-15 mm. long; seeds flattened, oval, 1.8-2 mm. long, with a 
wing to 1.2 mm. wide; chromosome number not known. On clay soils or rocky slopes, 
2,000-4,000 ft. alt., known in Tex. from Brewster Co. only, Mar.-Sept.; also Coah. and 
e. Chih.

13. Mentzelia Reverchonii ( Urban & Gilg) Thomps. & Zavortink. Herbaceous/eren
nial with stems to 1 m. tall; rosette leaves linear-lanceolate, with broad rachis an short 
blunt lobes; cauline leaves lanceolate to ovate-lanceolate, shallowly lobed to coarsely or 
finely toothed; uppermost leaves with broad somewhat clasping base; bract� linear to 
lanceolate, entire to toothed or laciniate; time of flower-opening unknown; calyx lobes 
10-12 mm. long; petals yellow, spatulate, 15-30 mm. long; stamens numerous, fertile
stamens with narrow SJ amen ts, some narrow staminodes present, from 4 mm. (inner) to
20 mm. (outer) long; style 11-17 mm. long; capsules cylindrical, 15-30 mm. long; seeds
flattened, oval, 2-3 mm. long, with a wing 0.5-1 mm. wide. M. nuda of auth., M. Wrightii
of auth. On gravelly and limestone soils, throughout most of Tex. except the extreme e.
portion, May-Sept.; s.e. Colo., s.w. Okla., e. N.M. into n. Mex.

14. Mentzelia nuda (Pursh) T.&G. Herbaceous perennial, strictly branched, to 1 pi.
tall; leaves linear-lanceolate, bluntly dentate to sharply toothed, very scabrous; bracts 
linear-lanceolate, laciniate; flowers opening in late afternoon; calyx lobes 10-19 mm. long; 
petals white, linear-oblanceolate, 25-40 mm. long; stamens numerous, fertile stamens 
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with narrow filaments, most staminodia narrow or a few slight1y dilated but not broad, 
from 4 mm. (inner) to 2 5  mm. (outer) long; style 12-20 mm. long; capsules cylindrical, 
18-30 mm. long; seeds flattened, oval, 1.5-2.5 long, with a wing about 1 mm. wide;
chromosomes n=l0. M. stricta ( Osterh.) Jeffs & Little. On open sites in grassland and
prairies usually on sandy soils, throughout cen. Tex., from the Panhandle to the Rio Grande
Valley, June-Oct.; e. of the Rocky Mts. from Mont. and S.D., s. into n. N.M.

15. Mentzelia strictissima ( Woot. & Stand!.) Dari. Herbaceous perennial, strictly
branched, to 9 dm. tall; leaves linear-lanceolate, irregularly dentate to finely toothed, 
scabrous; bracts linear, entire or somewhat toothed at base; flowers opening in late after
noon; calyx lobes 8-12 mm. long; petals white, linear-oblanceolate, 11-2 5 mm. long; 
stamens numerous, from 4 mm. (inner) to 20 mm. (outer) long; fertile stamens with 
narrow filaments, most staminodia narrow, a few slightly dilated; style 7-12 mm. long; 
capsules cylindrical or subcylindrical, 13-18 mm. long; seeds flattened, oval, 1.5-2.5 mm. 
long, with a wing to 1 mm. wide; chromosomes n=lO. On open sites in grassland and 
prairies usuaily on sandy soils, in w. Tex., May-Sept.; also e. N.M. 

FAM. 131. CACTACEAE Juss.131 CACTUS FAMILY 

Stems succulent, 0 to many ribs; tubercles separate to coalescent; leaves exceedingly 
small, usuaily none in adult plants; areoles usually bearing spines; flowers epigynous; floral 
tube bearing usually areoles and often scale leaves, the part above the inferior ovary from 
almost obsolete to elongate and tubular; scale leaves of the tube shading upward into 
sepaloid structures and these into petaloid structures; stamens numerous; carpels cyclic, 
3 to 20; stigmas separate; style l; ovary !-chambered; ovules numerous, on laminar 
placentae that are as numerous as the carpels or stigmas and which protrude from the 
walis, usually campylotropous; hilum basal or appearing '1ateral." 

1,000 or more species from Canada to southern South America. 
1. Areoles bearing glochids ( barbed brist1es) as well as spines; young stem with a

slender fleshy leaf below each areole; Horal tube barely developed above the ovary; 
!items composed of series of cylindroid or flattened joints, not ribbed; flower within 
or on the edge of the areole ........•............ 1. Opuntia, p. 1088. 

1. Areoles not bearing glochids; stem leafless; floral tube often developed into a deep
cup or a tube above the ovary ( 2) 

2 (1). Flowers nearly always on stem areas 1 to several years old, usually clearly below 
the apex of the stem or branch; seed longer than broad; hilum obviously basal or 
rarely oblique ( 3) 

2. Flowers on the new growth of the season at the apex of the stem or branch in a felted
area merging directly or through an isthmus with the new spiniferous areole; 
cotyledons accumbent ( 5). 

3 ( 2). Stems not ribbed, with independent tubercles; flower bud in a special areole 
between tubercles, not associated with the spiniferous areole on the tubercle; 
cotyledons accumbent ........................ .4. Mammillaria, p. 1100. 

3. Stems ribbed; flower bud either within the spiniferous areole or bursting through
the epidermis just above it; ovary bearing scale leaves or spines; cotyledons 
incumbent (4) 

m Contributed by Lyman Benson. Most of the voluminous synonymy is omitted here, 
but it may be found in The Cacti of tlie United States and Canada by Lyman Benson, 
ined., and by him in an abridged form in C. L. Lundell, Flora of Texas II: 221-317. 1969. 
The research underlying preparation of the manuscript on the Cactaceae was supported 
by several research grants from the Claremont Graduate School, by one for 1950 from 
the Society of Sigma Xi, and by three grants from the National Science Foundation 
covering the periods from 19 56-19 59, 1960-1964, 196 5-1967. This aid is acknowledged 
with gratitude. 
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4(3). Flower within at least the edge of a mature spine-bearing areole; stem length 
15 to 100 times the diameter; embryo curved . . . . . 2. Cereus, p. 1094. 

4. Flower bud bursting through the epidermis just above a mature spine-bearing areole;
stem length 1 to 5 or 10 times the diameter; embryo nearly straight •.•.....•.•• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 3. Echinocereus, p. 1095. 

5 ( 2). Areoles of the mature plant bearing spines ( 6) 
5. Areoles of the mature plant not bearing spines, with tufts of hair; hilum obviously

basal except in the single species of Echinocactus appearing under this lead ( 12) 
6( 5). Flower-bearing portion of the areole adjacent to and merging with the spine

bearing portion ( 7) 
6. Flower-bearing portion of the areole ( except on juvenile stems) distant from the

spine-bearing portion, the flower or fruit standing apart from the spine cluster at 
the end of a narrow felted and �ually linelike groove extending to the base of 
the tubercle (IO) 

7 ( 6). Flower-bearing portion of the areole narrow, 3 to several times as long as broad, 
extending along as much as half or more of the tubercle; ovary with a few scale 
leaves, the areoles not bearing axillary hairs; seed longer than broad, the hilum 
obviously basal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. Thelocactus, p. 1105. 

7. Flower-bearing portion of the areole broad, nearly circular to rectangular or irregu
lar ( 8) 

8 ( 7). Stems not ribbed, the tubercles separate; ovary with few or no scales, the surface 
never obscured by hairs; seeds broader than long, the hilum appearing '1ateral;" 
fruit thin-walled, bright-red; floral cup deciduous . . 8. Epithelantha, p. 1104. 

8. Stems strongly ribbed; ovary with numerous scale leaves; fruit thick-walled; floral
cup persistent ( 9) 

9 ( 8). Fruit fleshy at maturity, the areoles not woolly; sepaloid perianth parts not spinose 
or aristate; seed longer than broad, the hilum obviously basal or "sub-basal" or 
sometimes "diagonal" .......................... 6. Ferocactus, p. 1102. 

9. Fruit ( at. least in the spiny species) dry at maturity, the areoles bearing long woolly
hairs that obscure the fruit; sepaloid perianth parts apically spinose or aristate; 
seed broader than long, the hilum appearing "lateral'' ...................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. Echinocactus, p. 1103. 

10( 6). Spines ( either the principal central or the lower radial or both) hooked; tubercles 
of mature plants coalescent basally into ribs; ovary bearing one to many scale 
leaves; fruit green to red, indehiscent ............ 11. Ancistrocactus, p. 1107. 

10. Spines all straight or curved, none hooked (except in Coryphantha Sc1ieeri var.
uncinata ( rare, near El Paso)]; tubercles separate, not coalescent ( 11) 

11 ( 10). Fruit tan or green, dry, opening either lengthwise or diagonally at the base; ovary 
bearing a few ( up to 20) membranous scales ...... 10. Neolloydia, p. 1106. 

11. Fruit green or red, fleshy but very thin-walled, indehiscent; ovary not bearing scale
leaves ( except a few in Coryphantha macromeris) .. 12. Coryphantha, p. 1108. 

12 ( 5). Tubercles not coalescent, flattened and strongly roughened and fissured on the 
upper sides; fruit not bearing scale leaves; petals pink to magenta or white ..... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . 13. Ariocarpus, p. 1113. 

12. Tubercles coalescent into ribs, smooth ( 13)
13(12). Stem ribs not scaly; ovary not bearing scale leaves; petals pink or tinged

with pink . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. Lophop_hora, p. 1102. 
13. Stem ribs covered with radiating white hairy scales; ovary bearing brown imbricated

scarious scale leaves; petals yellow but the bases red ..................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. Echinocactus, p. 1103. 

1. OPUNTIA MILL. PruCKLY PEAR. CHOI.LA 

Stems of series composed of cylindroidal or flattened joints; ribs none, the tubercles 
separate or none; leaves cylindroidal, acicular or subulate, ephemeral; spines commonly 
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1 to 10 per areole; glochids barbed; flower witl1in the spine-bearing areole; floral tube 
above the ovary very short, deciduous; fruit fleshy or dry, indehiscent; seeds discoid; 
cotyledons incumbent, foliaceous. 

Many species in the Western Hemisphere, the number uncertain. 

1. Joints of the stem cylindroidal; epidermis of the spine separating completely or only
apically into a thin paperlike sheath; glochids usually but not necessarily ( see leads 
2 below) small and inconsequential ( Subg. 1. Cylindropuntia, chollas) ( 2) 

I. Joints of the stem flattened; epidermis of the spine not separating into a sheath;
glochids usually but not always large, well-developed, barbed and effective 
( Subg. 2. 0puntia, prickly pears) ( 6) 

2( 1 ). Spine with the epidermis separating into a sheath at only the extreme apex, at 
least basally flattened, with rough crossbands of papillae; glochids ( especially 
on underground stems and often on fruits) large and strongly barbed; joints 
clavate; plant forming a mat • . . . . . . . . . . • . . . . . . . . 5. 0. Schottii. 

2. Spine with the entire epidermis separating into a thin and paperlike sheath, slender,
not papillate; glochids usually all small and harmless; joints cylindroidal, usually 
uniformly spiny; plant shrubby, arborescent or treelike ( 3) 

3 ( 2). Terminal joints or at least some of them on each plant at least 15 mm. in diameter 
(4) 

3. Terminal joints not more than 12 mm. in diameter ( 5)

4( 3 ). Longer spines 3.8-5 cm. long; sheaths loose, of much greater diameter than the
spines, 3-4 cm. in diameter; petaloid perianth parts yellow or yellowish-green ...• 
• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . • • . 1. 0. tunicata.

4. Longer spines 1-3 cm. long; sheaths close-fitting on the spines; petaloid perianth
parts reddish-purple ........................... 2. 0. imbricata.

5( 3). Larger terminal branches 3-4.5 mm. in diameter; fruit bright-red, not tuberculate 
. . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . 3. 0. leptocaulis.

5. Larger terminal branches 6-12 mm. in diameter; fruit reddish or mostly so, strongly
tuberculate ................................... 4. 0. Kleiniae. 

6( 1). Fruit green or reddish, becoming tan and dry as the seeds reach maturity, with 
at least an apical rim of divaricately-spreading strongly barbed spines; seeds 
usually 3-7.5 mm. in diameter, rough and irregular ( 7) 

6. Fruit fleshy and juicy at maturity of the seeds, usually red or reddish-purple, nearly
always spineless, with glochids ( 9) 

7(6). Larger joints 50-125 mm. long, 38-100 mm. broad, broadly obovate to orbiculate, 
to 12 mm. thick, less than one quarter as thick as broad; spines ( except on the 
fruits) not strongly barbed, the joints not detached readily .................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. 0. polyacantha. 

7. Larger joints 25-38 mm. long, 25 mm. broad or less, fl.attened-obovoid or -ovoid, 12-19
mm. thick, at least one half as thick as broad; spines strongly barbed, the joints
readily detached and clinging by the barbed spines ( 8)

8 ( 7). Roots not bearing glochids; stigmas 10, oblong, not apiculate; fruit obovoid, 12-
15 mm. long, 10 mm. in diameter . . . . . . . . . . . . . . . 7. 0. fragilis. 

8. Roots bearing areoles and masses of glochids, 3-12 run. long; stigmas 5, ovate-acute,
apiculate; fruit vaselike, constricted above, 25-30 mm. long, 10 mm. in diameter .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. 0. arenaria. 

9(6). Spines present (10) 
9. Spines none ( 18)

10(9). Plant 30-70 run. high, usually a tree, the trunk commonly 10 cbn. high or more; 
joints 2.25 or 3-6 dm. long; spines nearly white; fruit usually yellowish or tannish-
orange; escape from cultivation .................. 18. 0. Ficus-indica. 

10. Plant to only 24 dm. high, ( usually much less), rarely with a main trunk to 3 dm.
long; joints rarely to 2-3 dm. long; fruit red to purple at maturity; native species 
( 11)
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11 ( 10). Spines acicular ( necdlelike), elliptic to nearly circular m cross section ( some
times an occasional spine flattened basally), 1 to 3 per areole, not all the spines 
yellow ( 12) 

11. Spines ( at least some of the larger but not necessarily the smaller) subulate, -flattened
at least at the bases, usually 3 or more per areole ( 1 5  ) 

12( 11). Plants low and mat-forming, usually prostrate; largest joints usually 5-7.5 or 11 
cm. long, 38-7 5 cm. broad; spines white, gray or brownish ( 13)

12. Plants arising the height of several joints, 3-21 dm. 'high; joints 10-17.5 cm. or 30 cm.
long, usually 7.5-1 5 or 20 cm. broad; spines tan, brown, pink, gray, black, reddish
brown or sometimes white ( 14) 

13(12). Seed margin (covering the embryo) smooth and regular, 0.5 mm. broad; joints 
green; petaloid perianth parts yellow; spines gray or brownish, few on the joint, 
1 or rarely 2 per areole, 19-30 mm. long, 0.5-0.7 mm. in diameter, spreading; roots 
fibrous ...................................... IO. 0. compressa. 

13. Seed margin inegular, 1 mm. broad or more; joints glaucous; petaloid perianth parts
yellow, usually with red bases; spines usually white or pale-gray, 1 to 6 per 
areole, 38-56 mm. long, 0.5 mm. in diameter, mostly deflexed; main root usually 
tuberous .........................•.........•. 11. 0. macrorhiza. 

14( 12). Spines in each of the upper areoles of the joint 3 to 7 or 11; joints green during 
favorable seasons, sometimes partly lavender to reddish-purple in cold or dry 
weather; petaloid perianth parts pale-yellow ..•... 12. 0. atrispina. 

14. Spines in each of the upper areoles of the joint 1 or sometimes 2 or rarely 3 in some
areoles; joints strongly tinted with lavender or reddish-purple at all seasons; 
petaloid perianth parts yellow with red bases and centers ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 13. 0. violacea. 

1 5  ( 11). Spines all ( 1 to 6 or 8 per areole) deflexed ( except the longest one in each of a 
few areoles at the top of the joint), one lower spine markedly longer than the 
others, reddish-brown basally, shading to yellow apically ( changing to black in 
age); fruit red, spheroidal, 1.2-2 cm. in diameter ... 17. 0. Strigil. 

1 5. Spines not all deflexed, spreading in various directions, no single lower spine in the 
areole markedly longer than the others ( 16) 

16(1 5). Spines not all yellow, at least some of them gray, tan, brown, reddish or white 
or strongly so basally; joints glaucous •.......•.•.. 14. 0. phaeacantha. 

16. Spines all yellow ( or slightly colored basally), turning drab-gray or black in age and
often so in pressed specimens ( 17 ) 

17 ( 16). Fruit obovoid to elongate-obovoid, sometimes sterile basally in parasitized 
fruits; seeds 3-4 mm. in diameter; inner sepaloid perianth parts truncate or 
emarginate ............................•...... 1 5. 0. Lindheimeri. 

17. Fruit elongate-obovoid, the base normally constricted and forming a sterile short
stalk; seeds 4-6 mm. in diameter; inner sepaloid perianth parts acute or acuminate 
.......•..................................... 16. 0. stricta. 

18( 9). Plant a tree, 3-6 m. high, the trunk commonly 1 m. high; cultivated, sometimes 
escaped ..................................... 18. O. Ficus-indica. 

18. Plant not treelike, not with a main trunk; fruits 1.9-5 cm. long ( 19)
19(18). Joints pubescent, gray-green; glochids deciduous, reddish-brown, flying into the

air when the plant is disturbed; Bowers yellow; fruit bright-red ............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. 0. rufida. 

19. Joints glabrous; glochids persistent (20)
20( 19 ). Joints green (lavender- or purple-tinged in winter), not glaucous ( 21)
20. Joints glaucous ( sometimes lavender- or purple-tinged at least in winter) ( 22)
21(20). Joints orbiculate to obovate, 5-11 cm. long, 4-11 cm. broad ................ . 

, ..••••••••••.••••••.•••.•.•..•..........•.•• IO. 0. compressa.

21. Joints narrowly obovate to narrowly elliptic or oblong, 10-20 or 3 5  cm. long, usually
7.5-10 or up to 20 cm. broad .................... 16. 0. stricta. 
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22(20). Joints with a betacyanin pigment (lavender or purple) conspicuous at all 
seasons ( intensified during cold weather or drought) ................... . 
• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13. 0. oiolacea. 

22. Joints green or ( in some hybrids) glaucous ( except during extreme cold or drought)
............................................. 18. 0. Ficus-indica 

(hybrids). 

1. Opuntia tunicata ( Lehm.) Link & Otto. ABROJO. Bushy or mat-forming cholla 3-6
dm. high; joints 1-2.5 dm. long, 1.5-2 cm. in diameter; tubercles strongly raised, 1.2-3 
cm. long, 3-9 mm. high; spines reddish-brown ( the conspicuous sheaths lighter colored
and papery), 6 to 10 per areole, 3.8- 5 cm. long, basally 1-1.5 mm. (�heaths 1.5-4 mm.)
broad; Hower 3 cm. in diameter; petaloid perianth parts greenish-yellow or tinged with
red; fruit fleshy, tuberculate, 3 cm. long, the umbilicus cuplike.

Var. tunicata. SHEATHED CHOLLA. Joints not strongly woody, readily detached, 5-25 
cm. long, 2.5-3 cm. broad; tubercles 2-3 cm. long; spines 4.4-5 cm. long; sheaths whitish
tan, 2-4 mm. in diameter, remarkably loose. Desert hillsides and fans at 1,500 m., Pecos
and Brewster cos.; s. to Mex. and Chile.

Var. Davisii ( Engelm.) L. Benson. Joints strongly woody, not readily detached, 5-1 5  cm. 
long, about 1 cm. in diameter; tubercles 12-1� mm. long; spines about 38 mm. long; 
sheaths golden-tan, 1.5-2 mm. in diameter, loose. Sandy soils at 600-1,500 m. in w. Tex., 
w. Okla. and e. N.M.

2. Opuntia imhricata (Haw.) DC. TREE CHOLLA, C0YON0STLE. Usually a small tree
1-2 m. high; joints cylindroidal, 1.25-3.7 5 dm. long, 2-3 cm. in diameter; tubercles 
prominent, very sharply raised, 2-3.5 cm. long; spines usually red or pink ( the sheaths 
dull-tan), 10 to 30 per areole, 12-28 mm. long, basally 0.5 mm. broad, strongly barbed; 
Hower 5-7.5 cm. in diameter; petaloid perianth parts reddish-purple; fruit yellow, fleshy, 
strongly tuberculate, obovoid, 25-44 mm. long. 0. arborescens Engelm. 

Var. imbricata. Arborescent or usually a tree 1-2 or 3 m. high; joints not glaucous, 
12.5-37.5 cm. long, 2-3 cm. in diameter; tubercles 2.5- 5 cm. long; spines 10 to 30 per 
areole, these and the sheaths red, pink or brown. Gravelly or sandy soils at 1,200-1,800 
m. in Trans-Pecos Tex.; from Colo. to Ariz., N.M., Kan., Okla. to w. Tex., s. to cen.
Mex.

Var. argentea Anthony. Small shrub to 12 dm. high, often forming thickets; joints 
glaucous, 1-2 dm. long, 16-38 mm. in diameter, relatively stouter than in var. imbricata, 
the tubercles smaller, being 2 cm. long; spines 10 to 20 per areole, these and the sheaths 
silvery. Deep soils of desert bottomlands at 600-720 m., Brewster Co.; endemic. 

3. Opuntia leptocaulis DC. DESERT CHRJSTI\,fAS CACTUS, TASAJILLO, TESAJO. Small
shrub; joints of the main branches to 3-4 dm. long; larger terminal joints much shorter, 
cylindroidal, 2 5-7 5 mm. long, 3-4.5 mm. in diameter; tubercles almost lacking; spines 
( sometimes none) gray ( the sheaths tan, conspicuous, loose-fitting), 1 per areole, 2.5-5 
cm. long, basally 0.5 mm. in diameter, not markedly barbed; flower 1-1.5 cm. in diameter;
petaloid perianth parts green to yellow or bronze; fruit bright-red, fleshy, juicy, obovoid,
12 mm. long, persistent. Heavier and bottomland soils at 60-900 or 1, 500 m., from Ariz.
to N.M., Okla. and w. and s. Tex.; also n. Mex.

4. Opuntia Kleiniae DC. KLEIN CHOLLA, TASAJILLO. Bush or shrub 3-20 dm. high;
joints cylindroidal, partly purplish-red, 1-3 cm. long, 6-9 mm. in diameter; tubercles 
prominent, 12-15 or 2 5  mm. long; spines grayish-pink ( the sheaths tan, loose), 1 to 4 
per areole, 19-25 or 30 mm. long, basally to 0.5 mm. in diameter, markedly barbed; 
Hower 3-5 cm. in diameter; petaloid perianth parts reddish to purple; fruit red to green 
and red, fleshy but only slightly juicy, tuberculate, obovoid, 2 cm. long. Rocky soils of 
desert hillsides from s. N.M. to Tex. w. of the Pecos River. 

5. Opuntia Schottii Engelm. CLAVELLINA. Mat-forming cholla, the clump� to 7.5-10
cm. high and 1-3 m. in diameter; joints clavate, 38-62 mm. long, 12 or 1 5-2 5 mm. in
diameter; tubercles mammillate, 4.5-1 5  mm. long; spines in the uppermost areoles of the
joint, brownish or gray tinged with pink or red, sheathed only at the tips, papillate
roughened, 6 to 12 or 1 5  per areole, 2.5-5 cm. long, 1-1.5 mm. broad; Hower 5 cm. in
diameter; petaloid perianth parts yellow; fruit yellow, fleshy, expanded upward, 38-56
mm. long, 12-38 mm. in diameter. ( ?) 0. Stanlyi of Tex. ref.
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Var. Schottii. Larger spines flattened, basally 1-1.5 mm. broad, brownish or yellowish, 
becoming gray, 6 to 10 or 12 per areole, faintly ridged and grooved lengthwise, clearly 
papillate-roughened. Sandy soils of valleys at 300-1,200 m. in w. Tex. and n. Mex. 

Var. Grahamii ( Engelm.) L. Benson. Larger spines only slightly flattened, basally 1 mm. 
broad, tan or gray tinged with pink or red, 8 to 12 or 15 per areole, not ridged or 
grooved, minutely papillate-roughened. Sand of desert dunes and Hats at 700-1,500 m. 
in N.M. and Tex. w. of the Pecos River. 

6. Opuntia polyacantha Haw. PLAINS PRICKLY PEAR. Clumps 7.5-15 cm. high and 3 dm.
to several m. in diameter; joints bluish-green, orbiculate to broadly obovate, 5-10 cm. 
long, 2.5 or 5-10 cm. broad, not readily detached; spines white to reddish-brown or gray, 
6 to 10 per areole, mostly deflexed, 2.5-8 cm. long, basally 0.25-0.5 mm. in diameter, 
acicular, not strongly barbed; Hower 4.4-8 cm. in diameter; petaloid perianth parts 
usually yellow; fruit tan or brown, dry, obovoid, 2-3.8 cm. long. 

Var. polyacantha. Spines in the lower areoles rigid, straight, 6-12 mm. long, in the 
upper 25-38 or 56 mm. long, basally 0.5 mm. in diameter; fruit densely spiny. Sandy 
soils, Alta. and Sask. to Ida., Colo., w. Okla. and Tex. (Panhandle). 

Var. rufispina (Engelm.) L. Benson. Spines in the lower areoles rigid, straight, 1.2-3 cm. 
long, in the upper 4.4-8 cm. long, sometimes reddish-brown, basally 0.5-0.75 mm. in 
diameter; fruit densely spiny. Calif. to Colo., N.M. and Trans-Pecos Tex. 

Var. trichophora ( Engelm. & Bigel.) Coult. Spines in the lower areoles ( especially on 
basal joints) threadlike, flexible, curving or undulating, white or pale-gray, 38-75 mm. 
long, in the upper 25 or 38 mm. long, reddish-brown or pale-gray, basally 0.75 mm. in 
diameter; fruit with few to many weak spines. Panhandle and Trans-Pecos; Colo. to Ariz., 
w. Okla. and Tex.

1. Opuntia fragilis Nutt. Lrrru: PRICKLY PEAR. Mat-forming; joints glaucous, Hattened
obovoid or -ovoid or elliptic, 2-4.4 cm. long, 12-25 or 38 mm. broad, 1.2-2 cm. thick, at 
least one half as thick as broad, readily detached and clinging by the barbed spines; 
spines white or pale-gray, 1 to 6 or 9 per areole, 12-25 mm. long, basally 0.7 mm. in 
diameter, acicular; Bower 3.8-5 cm. in diameter; petaloid perianth parts green edged 
with yellow; fruit greenish, becoming dry and tan, obovoid, 12-15 mm. long. B. C. to 
s. Mich., Calif. and Tex. (Panhandle).

8. Opuntia arenaria Engelm. Patches 3-9 dm. in diameter; roots (?) or rhizomes 3-12
dm. long, bearing areoles and glochids; joints glaucous, narrowly obovate-oblong, 5-7.5 
or 10.6 cm. long, 2-2.5 cm. broad; spines white to gray or reddish-tan, 5 to 7 per areole, 
the longer ones 25-34 mm. long, basally 0.5 mm. in diameter; Hower 38-62 mm. in 
diameter; petaloid perianth parts yellow; fruit green, changing toward tan, <;'lry, with 
white spines, vaselike, constricted below the apex, 2.5-3 cm. long, 1 cm. in diameter. 
Sandy areas near the Rio Grande at 1,120-1,350 m., El Paso Co.; in N.M. and Tex.; also 
Chih. 

9. Opuntin ru6da Engelm. BLIND PRICKLY PEAR. Shrub 1-1.5 m. high; joints blue
green to gray-green, orbiculate, 7.5-15 or 25 cm. in diameter; spines none; glochids 
reddish-brown, conspicuous, readily detached; Hower 62-75 mm. in diameter; petaloid 
perianth parts pale-yellow, changing to orange; fruit bright-red, fleshy, 25 mm. long. 
Rocky desert hillsides at 600-1,050 m. in Tex. in the Big Bend; also Chih. and Coah. 

The vernacular name is from the blinding of cattle by glochids. 
10. Opuntia compressa (Salish.) Macbr. EASTERN PRICKLY PEAR. Clump- or mat

forming prickly pears 7.5-10 cm. high; roots 110t tuberous; joints green to lead-color or 
in winter reddish-purple, orbiculate to obovate or elliptic, 5-7.5 or 10 cm. long, 38-62 
or 100 mm. broad; spines from the upper areoles of the joint, gray or brownish, 1 per 
areole, spreading at right angles, 25-38 mm. long, basally 0.5-1 mm. in diameter, acicular; 
flower 38-62 mm. in diameter; petaloid/erianth parts yellow; fruit purple or reddish,
obovoid, fleshy, 25-38 mm. long. Sand an rock at mostly 600 m., Mont. (rare) to s. Ont., 
Mass., Okla., e. Tex. and Fla. 

11. Opuntia macrorhiza Engelm. PLAINS PRICKLY PEAR. Clump-forming prickly pear,
7.5-12.5 cm. high; main root( s) usually tuberous, the others fibrous; joints glaucous, 
orbiculate to obovate, 5-10 cm. long, 5-6.2 cm. broad; spines mostly from the uppermost 
areoles, usually white or gray, 1 to 6 per areole, mostly deflexed, 38-56 mm. long, slender, 
basally 0.25 or 0.5 mm. in diameter, acicular; Bower 5-6.2 cm. in diameter; petaloid 
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perianth parts yellow or tinged basally with red; fruit reddish-purple, fleshy, obovoid, 
25-38 mm. long.

Var. macrorhiza. Moderately glaucous; joints 62-75 or 100 mm. long; spines 0.5 mm.

in diameter; flowers yellow or the centers reddish. Sandy or rocky soils of plains at 600-
2, 100 m., Calif. to S.D., s. Mich., w. Mo., w. Ark., w. and s. Tex. and La. 

Var. Pottsii ( Salm-Dyck) L. Benson. Strongly glaucous; joints 5-6.2 cm. long; spines 
very slender, about 0.25 mm. in diameter; flowers reddish. Sand or loam on plains at 
mostly 1,200-1,800 m., from Ariz. to N.M. and Tex. in the Panhandle and w. of the 
Pecos River. 

12. Opuntia atrispina Griffiths. Sprawling or suberect prickly pears, 4.5-6 dm. high;
roots not tuberous; joints green, obovate to nearly orbiculate, 10 or up to 15 cm. long, 
1.5 or up to 10 cm. broad; spines on the upper portion of the joint, mostly black but 
apically shading to yellow, mostly 4 to 7 per areole, the principal one ascending, 25-38 
mm. long, basally to 1 mm. in diameter, acicular; Hower 5-6.2 cm. in diameter; petaloid
perianth parts few, pale-yellow; fruit reddish-purple, fleshy, globose to pyriform, 1.2-2
cm. long. Limestone at 450-700 m. in Tex. from Presidio Co. to Nolan and Uvalde cos.

13. Opuntia violacea Engelm. PURPLE PRICKLY PEAR. Shrub or treelike; joints at all
seasons tinged by betacyanin pigments (reddish-purple), tending to be orbiculate; 
Hower 75-87 mm. in diameter; petaloid perianth parts few, yellow with bright-red bases 
and lower middles; fruit red or purplish-red, fleshy, obovoid, 25-38 mm. long. N.A. 

Var. santa-rita ( Griffiths & Hare) L. Benson. Joints orbicular, 15-20 cm. long; spines 
none or few, often 2 to 4 on the upper margin of the joint, 1 per areole, light reddish
brown, 38-62 mm. long, 0.25-0.3 mm. in diameter. Ariz., N.M. and Tex. w. of the Pecos 
River. 

Var. macrocentra ( Engelm.) L. Benson. Joints mostly broadly obovate, 15-17.5 cm. long; 
spines abundant on and just below the upper margin of the joint, 1 or 2 per areole, 
nearly black, 5 or 7.5-17.5 cm. long, 1 mm. in diameter. In s. N.M. and Tex. w. of the 
Pecos River; also Chih. 

Var. Castetteri L. Benson. Joints mostly broadly obovate, 15-17.5 cm. long; spines abun
dant on and just below the upper margin of the joint, 2 or 3 per areole, white or mostly 
so, 6.2-12.5 cm. long, 1 mm. in diameter. In s. N.M. and Tex. w. of the Pecos River. 

14. Opuntia phaeacantha Engelm. Prostrate to suberect prickly pears, in clumps 6-24

or 60 dm. in diameter and 3-6 or 9 dm. high, or sometimes with chains of several joints 
on edge along the ground; joints bluish-green, in cold weather with some lavender to 
purple betacyanin pigmentation, obovate to orbiculate, 1-1.5 or 2.5 or rarely 4 dm. 
long, 7.5-22.5 cm. broad; spines (or some of them) clearly flattened; Bower 6.2-8 cm. in 
diameter; pctaloid perianth parts yellow or the bases red; fruit purplish, ·fleshy, usually 
obovate, 31-62 mm. long. 

Var. phaeacantha. Joints obovate, 1-1.5 dm. long, 7.5-10 cm. broad; spines over the 
upper three fourths of the joint, brown, 38 or 44-62 mm. long, 0.7-1 mm. broad, 3 to 
5 or 9 per areole. Ut. to Colo., Ariz., N. M. and Tex. (Big Bend). 

Var. camanchica ( Engelm. & Bigel.) L. Benson. Joints broadly obovate to orbiculate, 
14-17.5 cm. long, 11-14 cm. broad; spines over almost the entire joint, dark-brown, 4 or
5-5.7 cm. long, 1-1.5 mm. broad, 5 to 8 per areole. N.M., w. Okla. and Tex. (Panhandle).

Var. spinosibacca (Anthony) L. Benson. Joints orbiculate, 14.15 cm. long and the same
breadth; spines over almost the entire joint, brownish-red, 75 mm. long, 1 mm. broad, 
2 to 6 per areole; fruit spiny at the top ( in only this variety). Big Bend area. 

Var. major Engelm. Joints broadly obovate or sometimes orbiculate, 12.5-25 cm. long, 
1-2 dm. broad; spines over the upper one half, one third or less of the joint, dark-brown,
30 or 56-69 mm. long, usually 1-1.5 mm. broad, usually 1 to 3 per areole. Calif. to Ut.,
Kan. and cen. Tex.

Var. discata ( Engelm.) L. Benson & Walkington. Joints orbiculate to elliptic, 2.25-3 or 
4 elm. long, 1.75-2.25 dm. broad; spines on the entire joint, white or ashy-gray, 2.5-5 cm.
long, usually l or 1.5 mm. broad, 1 to 4 or rarely 10 per areole. 0. Engelmannii of 
auth., not Salm-Dyck. Calif. to Ut. and Tex. ( e. hills of Edwards Plateau); also Son. 
and Chih. 

15. Opuntia Lindheimeri Engelm. TEXAS PRICKLY PEAR, NOPAL PRICKLY PEAR, 
CA.CANAPO. Shrubs 1-3 m. high; joints green or (westward) sometimes blue-green, 
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obovate to orbiculate or rarely elongate, usually 15-25 or 30 cm. long, usually 1.25-2 or 
2.5 elm. broad; spines usually in all but the lower areoles, yellow or sometimes whitish
yellow ( or the very base black, brown or red), 1 to 6 per areole, usually one spreading, 
12-38 or 50 mm. long, basally 0.7 mm. broad, subulate; flower 5-7.5 or 10.6 cm. in 
diameter; petaloid perianth parts yellow; fruit purple, fleshy, obovate or elongate, 3.1-7 
cm. long.

Var. Lindheimeri. Joints determinate, obovate to sometimes orbicular, flat, 15-25 or
30 cm. long, 12.5-20 or 25 cm. broad; spines 1 to 6 per areole, in nearly all the areoles, 
12-38 or 50 mm. long. Rare in s. N.M., Tex. and Mex.

Var. tricolor (Griffiths) L. Benson. Joints determinate, obovate, flat, 17.5-20 or 25 cm.
long, 15-17 .5 or 20 cm. broad; spines 1 to 3 or 6 per areole, in nearly all the areoles, 
5-7.5 cm. long. In s. Tex.

Var. Lehmannii L. Benson. Joints determinate, broader than long, wavy, 22.5-25 cm.
long, 22.5 or 25-30 cm. broad; spines 3 or 4 per areole, in all but the lower areoles, 1.9-3 
cm. long. Kleberg Co. and s.

Var. linguiformis (Griffiths) L. Benson. Cow-TONGUE PRICKLY PEAR. Joints apically
meristematic, elongate, lanceolate to linear-lanceolate, flat, 4.5-9 or 12 dm. long, 10-12.5 
or 17.5 cm. broad; spines 1 to 3 per areole, distributed irregularly or on some joints 
lacking, 12-19 mm. long. Tex. near San Antonio; widely cult. and sporadically introduced 
in Tex. and elsewhere. 

16. Opuntia stricta Haw. Shrub 6-20 dm. high; joints green, narrowly obovate or
narrowly elliptic to nearly oblong, 1.75-2.5 or 4 dm. long, 7.5-15 or 25 cm. broad; flower 
5-8.2 cm. in diameter; petaloid perianth parts light-yellow; fruit purple, fleshy, obovoid,
38-65 mm. long.

Var. stricta. SOUTHERN SPINELESS CACTUS. Joints narrowly elliptic or narrowly obovate,
1.75-2.5 dm. long, 7.5-125 cm. broad; spines none or sometimes a few solitary ones in 
marginal areoles. Sandy soils just above sea level from e. Tex. to Va. and Fla.; also Cuba 
and Bah. I. 

Var. Dillenii (Ker) L. Benson. Joints obovate, 1-3 or 4 dm. long, 1.25-1.75 or 2.5 dm. 
broad; spines 1 to 11 per areole, 12-37 or 62 mm. long. Sandy soils and shell mounds, 
coastal from Tex. to S.C. and Fla.; also Mex., S.A., W.I. and Benn. 

17. Opuntia Strigil Engelm. Ascending or sprawling, 6-10 drn. high; joints slightly
glaucous, obovate, 10-12.5 cm. long, 8.8-10 cm. broad; spines reddish-brown with 
yellow tips, 5 to 8 per areole, one much larger, all turned downward or the principal one 
from each upper marginal areole ascending, the longer ones 12-38 mm. long, basally 
0.75 mm. broad, a little flattened; flower 5 cm. in diameter; fruit red, fleshy, spheroidal, 
1.2-2 cm. in diameter. Limestone soils at 900-1,350 m. in Tex. from Pecos Co. to Nolan, 
Crockett and Webb cos. 

18. Opuntia Ficus-ind.ica (L.) Mill. INDIAN FIG, N0PAL DE CASTILLA. Tree 3-5 m.
high; trunk 6-12 dm. long. 2-3 drn. in diameter; joints green, obovate or oblong, 3-6 dm. 
long, 2-4 dm. broad; spines none, few or abundant, white or on some joints tan or pale
brown, 1 to 6 per areole, 12-25 or 38 mm. long, basally 0.7-0.8 mm. broad, subulate; 
flower 7.5-10 cm. in diameter; petaloid perianth parts yellow or orange; fruit yellow, 
orange, red or purplish in various strains, fleshy, edible, 5-10 cm. long, 4-8.7 cm. in 
diameter. Mex.; common in cult. as 0. Ficus-indica (spineless) and 0. megacantha 
(spiny); often an escape and ( as in Austral. and S. Afr.) a pest; occasional escape in 
Tex. and hybridizing occasionally with 0. phaeacantha or 0. Lindheimeri. 

2. CEREUS MILL.

Stems branching slightly to freely, elongate, cylindroid to prismatic, 15 to 100 times 
as long as their diameter; ribs 3 to many; leaves none; spines 1 to many per areole, 
acicular; flower below the growing apex of the stem, within the edge of the spine-bearing 
part of the areole; flower 2.5-15 or 22.5 cm. in diameter; floral tube above the ovary 
almost obsolete to funnelform or tubular; fruit fleshy, indehiscent; seed longer than 
broad ( hilum to opposite side); hilum obviously basal, sometimes oblique; cotyledons 
minute, incumbent. 
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:1\fany species from California, Arizona, New Mexico, Texas and Florida to South 
America. 

1. Stems or mo5t of them at maturity triangular in cross section, sharply 3-angled, 2 5- 50
mm. thick; roots not tuberous; larger spines 2 5-40 mm. long; flower about 1 dm.
in diameter, white ............................ 1. C. pe-ntagonus. 

1. Stems at maturity terete or 4- to 6-ribbed, slender, basally 4.5-6 mm. in diameter ,
enlarging upwards to 6-12 mm., roots forming one or more large tubers; spines 
slender and weak, to 9 mm. long ( 2) 

2( 1). Stems strongly 4- to 6-ribbed, the intervening troughs deep; style and stamens 
not projecting above the perianth parts; tuber one, weigliing from 1.5 to 43 
pounds; some spines not parallel to the stem surface; superior floral tube 100-1 50 
mm. long; flowers white ....................... 2. C. Gregg ii. 

2. Stems 6- to IO-grooved, the ridges only 1-1.5 mm. high; style and stamens projecting
beyond the perianth parts; tubers several; spines all lying parallel to the stem 
surface; superior floral tube 9-12 mm. long; flowers pink to purple ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. C. Poselgeri. 

I. Ccreus pentagonus ( L.) Haw. BARDED-WIRE CACTUS. Sprawling; stems several m.
long, 2.5- 5 cm. in diameter; ribs of mature branches 3 ( rarely 4 or 5 ), strongly divergent 
and sharply angled; spines gray, 7 or 8 per areole, 1 or 2 central, mostly 2.5-4 cm. long; 
flower 1 dm. in diameter; petaloid perianth parts white; ovary with scale leaves to 12 
mm. long; fruit red, shiny, sweet, with many spines each about 12 mm. long; seed 3 mm.
long. Coastal thickets and jungles, Tex. along the Rio Grande from Laredo downstream;
also Fla. s. to n. S.A.

2. Cereus Greggii Engelm. DESERT NICHT-nL0Ol\IING CEREUS. Inconspicuous plant;
stems erect or sprawling, 3-6 or 24 run. long, to 12 mm. in diameter, very slender below, 
strongly 4-, 5- or 6-ribbed above, canescent; root turniplike; spines 11 to 13 per areole, 
to 3 mm. long, mostly parallel to the surface; flower nocturnal, 5-7.5 cm. in diameter; 
floral tube 10-1 5 cm. long; petaloid perianth parts white; fruit red, the areoles bearing 
short spines; seed 3 mm. long. Flats and washes in the desert at 1,200-1,500 m., s. N.M. 
and Tex. w. of the Pecos River; also Chih. and Zac. 

3. Cercus Poselgeri Lem. SACASIL. Suberect plant with a cluster of tuberous roots;
stem 3-6 dm. high, 6-9 mm. in diameter, slender, cylindroidal; ribs 8 to 10, low; spines 
tan or brown, 1 central and 12 to 16 radials per areole, appressed; flower diurnal, opening 
more than one day, 38-44 mm. in diameter; petaloid perianth parts pink to purple; fruit 
with wool and minute spines; seed 1 mm. long. Semidesert brushlands at low elev. in s. 
Tex. near the Rio Grande; also Coah., N.L. and Tam. 

3. ECIDNOCEREUS ENGELM. HEDGEHOG CACTUS 

Stems solitary to profusely branching, up to 500, cylindroidal; ribs 5 to 12; leaves not 
discernible; central spines 1 mm. to 1 dm. long, acicular or subulate; radial spines 3 to 
32; flower on the old growth below the apex of the stem, bursting through the epidermis 
just above the spine-bearing areole and forming an irregular scar; flower 2-12.5 cm. in 
diameter; fruit fleshy, with ultimately deciduous areoles bearing spines; seeds black, 
mually long€r than broad ( hilum to opposite side); embryo nearly straight; cotyledons 
minute, incumbent. 

Twenty to thirty species from California to South Dakota and Oklahoma, south to 
Mexico. 

1. Petaloid perianth parts red or red and yellow ( with no trace of blue); areoles of the
mature parts of stems bearing white felt or cobwebby hairs; flowers not closing 
at night, remaining open for 2 or 3 days ......... 1. E. triglochidiatus. 

1. Petaloid perianth parts either ( 1 ) lavender to purple or ( 2) yellow, green, brownish
or reddish ( but then with an admixture of blue); areoles of the mature vegetative 
parts of stems not bearing white or cobwebby hairs, the felt of the young areoles 
persistent for 1 or rarely 2 years; flowers closing at night and reopening ( 2) 
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2 ( 1 ) . Flower 38-125 mm. in diameter ( 3) 
2. Flower 19-25 mm, in diameter (9)
3 ( 2). Stem ribs 4 to 6 or rarely 8 ( then with prominent tubercles); stems creeping,

slender and elongate, 1.9-3 cm. in diameter; spines not obscuring the joints, gray 
to nearly black or brown ( 4) 

3. Stem ribs 9 to 22 or uncommonly 7 or 8 ( vars, of E. enneacanthw); stems ( if at
maturity less than 5 cm. in diameter) either ( 1 ) with the joints only 1 to 3 times 
as long as their diameter or ( 2) not decumbent or ( 3) with at least some straw
colored spines or ( 4) with the spines tending to obscure the joints ( 5) 

4( 3). Petaloid perianth parts narrowly oblong to linear-lanceolate, acute and mu
cronate, 6-8 mm. broad; stem joints mostly 7.5-15 cm. long, 20-30 mm. in di
ameter, 5- or 6-ribbed; central spine usually 2-2.5 cm. long, 0.5 mm. in diameter; 
radial spines shorter than the central, 0.25 mm. in diameter; papillae on the 
seed coat large . . . . . . . . . • . . . . . . . . • . . . . . . . . . . . . 2. E. Blanckii. 

4. Petaloid perianfu parts broadly oblanceolate to cuneate, rounded or truncate, often
erose, 8-12 mm. broad; stem joints 5-10 cm. long, 12-16 mm. in diameter, 4- or 
5-ribbed; central spines ( if any) 1-2 cm. long, absent from many to nearly all
areoles, 0.75 mm. in diameter; radial spines about as long as most of the centrals,
0.5 mm. in diameter; papillae -on the seed coat small ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. E. pentalophus. 

5 ( 3 ) • Areoles practically circular ( 6 ) 
5. Areoles vertically elongate, elliptic to linear, close-set, 6-8 mm. apart, the spines

dense; stems usually unbranched or with few branches ( 8) 

6( 5). Central spines 2 to 5, all similar, acicular, the longest central spine shorter than 
the longest radial; areoles 6-9 mm. apart, the spines obscuring the stem; stems 
usually unbranched ....... , ...... , ......... , . . 6. E. Ll.oydii. 

6. Central spine ( s) dissimilar, the lower one in the areole dominant ( 7)
7 ( 6). Principal central spine not -flattened, solitary or accompanied by a short upper

accessory central; central and radial spines strongly differentiated ............ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. E. F endleri. 

7. Principal central spine basally Battened ( that is, narrowly elliptic in cross section),
deflexed, the 4 central spines all well-developed; spines not strongly differentiated 
into types, the centrals similar to the radials ...... 5. E. enneacanthus. 

8(5). Spines of the floral tube (on the ovary and above it) stout and rigid, the asso
ciated hairs short; petaloid perianth parts apically rounded; stigmas about 3 mm. 
Jong, stout; fruit 20-62 mm. long; seed 1.2-1.3 mm. long; Bower 62-125 mm. in 
diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. E. pectinatus. 

8. Spines of the floral tube slender and somewhat flexible, the associated hairs long
and cobwebby; petaloid perianth parts acuminate; stigmas about 6 mm. long, 
broad; fruit 15 mm. in diameter ..... , ..... , .... 8. E. Reichenbachii. 

9(2). Areoles elliptic or elongate, each with 1 or 2 series of spines; central spines 0 or 
1 or sometimes 2 or 3 per areole, 0.5-0.7 mm. in diameter; petaloid perianth parts 
3-4 mm. broad .... : . . . . . . . . . . . . . . . . . . . . . . . . . 9. E. viridifl01'us. 

9. Areoles circular, eac'h with 3 series of spines ( arbitrarily, the innermost central and
the other 2 radial); central spines 5 or 6, 0.3-0.4 mm. in diameter; petaloid 
perianth parts 2-3 mm. broad ................... 10. E. chloranthus. 

1. Echinocereus triglochidiatus Engelm. CLARET-CUP. Plants mostly branching several
to many times, forming mounds; joints 5-15 or 30 cm. long, 25- 75 or 100 mm. in 
diameter; ribs 5 to IO or 12; areoles nearly circular; spines usually gray but sometimes 
pinkish, straw-color, pale-gray or black, 2 or 3 or commonly 8 to 12 or 16 per areole, 
exceedingly variable in the varieties; Bower 3-5 cm. in diameter; petaloid perianth parts 
red; fruit red, obovoid to cylindroid, 12-25 mm. long; seed strongly papillate, 1.5-2 mm. 
long. 

Var. melanacanthus (Engelm.) L. Benson. Stems up to 500, 38- 75 or 150 mm. long, 
2.5-5 or 6,25 cm. in diameter; ribs mostly 9 or 10, tuberculate; central spines 1 to 3, 
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to 0.7 mm. in diameter; radial spines 5 to 11, half to sometimes nearly as long as the 
central; flower 3.1-5 cm. long; �tyle 1 mm. in diameter. Ut. to s. Colo., Ariz., s.w. and 
cen. Tex.; also s. to Dgo. 

Var. neomexicanus ( Standl.) L. Benson. Stems 2-3 dm. long, 7.5-10 cm. in diameter; 
ribs 8 to 12, mostly 10, not markedly tuberculate; central spines 2 to 4, 0.5-1 mm. in 
diameter; radial spines 9 to 12, about half as long as the central; flower 5-6.9 cm. long; 
style 1 mm. in diameter. Ariz., N.M., Trans-Pecos Tex. and n.w. Mex. 

Var. Gumeyi L. Benson. Stems few, 2-3 dm. long, 7.5-10 cm. in diameter; ribs 10 to 12, 
not markedly tuberculate; central spines 1 ( or 2), 0.5 mm. in diameter; radial spines 
7 to 9, about equal to the central; flower 5-6.9 cm. long; style 1.5 mm. in diameter. 
N.M. and Trans-Pecos Tex.

Var. paucispinus (Engelm.) L. Benson. Stems few, 15-20 cm. long, 6.2-10 cm. in
diameter; ribs 5 to 7, not strongly tuberculate; central spines O; radial spines 4 to 6; 
flower 25-38 mm. long; style 1.5 mm. in diameter. S.w. Tex. from Val Verde Co. to 
Kimble and Uvalde cos. 

2. Echinocerew Blanckii ( Poselger) Palmer. Stems procumbent, forming clumps;
joints prismatic or cylindroid, mostly 5-15 or 17.5 cm. long, 19-25 or 31 mm. in diameter; 
ribs 5 or 6, prominent to indistinct, somewhat to strongly tuberculate; areoles circular; 
spines gray; central spine usually l, 6 or 19-25 mm. long, 0.5 mm. in diameter; radial 
spines 6 to 8 per areole, very slender; flower 62-75 mm. in diameter; petaloid perianth 
parts oblanceolate; fruit reddish; seed coarsely papillate, 1 mm. long. 

Var. Blanckii. Stems numerous; joints mostly 5-15 cm. long, 19-25 mm. in diameter; 
petaloid perianth parts apically rounded, weakly cuspidate, irregularly denticulate, rose
purple or lighter, 3.8-5 cm. long, 9-12 mm. broad; central spine 6-12 mm. long. E.

Berlandieri ( Engelm.) Small. Fine soils in thickets at low elev. in s. Tex. from Webb and 
Jim Wells cos. to Nueces and Cameron cos.; also n.e. Mex. 

Var. angusticeps ( Link) L. Benson. YELLOW ALICOCHE. Stems 1 to 10; joints 1-1.75 dm. 
long, to 31 mm. in diameter; petaloid perianth parts pale-yellow with red bases, 25 mm. 
long, 1 cm. broad, acuminate; central spine 6-12 mm. long. Sandy loam or red gravel or 
limestone at low elev. in s. Tex. from Bexar Co. to the lower Rio Grande. 

3. Echinocereus pentalophus (DC.) Riimpler. AL1cocHE. Procumbent, forming clumps;
joints prismatic, to 1 dm. long, 19-25 mm. in diameter; ribs 4 or 5; tubercles about 6 mm. 
high; areoles nearly circular; central spine ( if any) only slightly longer than the radials; 
radial spines gray or brown to black, 4 to 6 per areole, 1-2 cm. long, 0.5 mm. broad; 
flower 7.5-10 cm. in diameter; petaloid perianth parts reddish-violet, broadly oblanceolate 
to cuneate, truncate. Fine soils at low elev. in s. Tex. from Webb Co. to Bexar Co. and 
Cameron Co.; also n.e. Mex. 

4. Echinocereus Fendleri Engelm. Stem usually 1 but up to 5, ovoid-cylindroid or
cylindroid, 75-62 or 250 mm. long, 38-62 mm. in diameter; ribs 8 or 9 or 10; areoles 
circular; central spine gray tipped with brown or black, solitary, 12 or 25-38 mm. long, 
0.5-0.75 mm. in diameter, acicular; radial spines white or pale-gray, 5 to 7 or 9 per 
areole; flower 5-6.2 cm. in diameter; petaloid perianth parts magenta; fruit green, turning 
reddish; seed reticulate-punctate, 1.5 mm. long. 

Var. Fendleri. Stems usually ovoid to ovoid-cylindroid, 7.5-15 or 25 cm. long; central 
spine very dark at first but changing to gray in age, curving upward through its entire 
length, 25-38 mm. long; radial spines 9-12 mm. long. Sandy or gravelly soils at mostly 
1,800-2,400 m., Colo., Ut., Ariz., N.M. and Tex. in El Paso and perhaps in Hudspeth 
and Culberson cos.; also Chih. 

Var. rectispinus (Peeb.) L. Benson. Stems cylindroid, 10-17.5 or 25 cm. long; central 
spine pale-gray but at least tipped with brown or black, straight and projecting at right 
angles to the stem, 12-38 mm. long; radial spines 9-12 mm. long. Sand or gravel at 1, 170-
1,650 or 2,060 m. in Ariz., s.w. N.M. and Tex. from El Paso Co. to Culberson Co. 

5. Echinocereus enneacanthus Engelm. Stems to 120 or 350, forming clumps up to
several dm. high and 6 or 20 dm. in diameter; stems cylindroidal, 1.5-3 dm. long, 3.8-7 
or 10 cm. in diameter; ribs 7 to 13; areoles circular; central spines straw-color or gray 
at maturity, 1 to 4 per areole, solitary in young plants, straight, 25-94 mm. long, about 
I mm. broad, somewhat flattened; radial spines 7 to 10 or sometimes 12 to 15 per 
areole; Hower 5 or 7.5-12.5 cm. in diameter; petaloid perianth parts magenta to purplish; 
fruit red; seeds strongly tuberculate to pitted, 1-1.4 mm. long. 
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· The fruit of this species ( cspecinl1y var. stramineus) has a fragrant odor an<l a flavor
and texture resembling the strawberry. It is eaten fresh or is used for making preserves.

Var. cnneacanthus. PITAYA. Stems mostly clustered, decumbent, 3.8-5 cm. in diameter; 
ribs 7 or mostly 8 to 10; areoles 1-2 cm. apart; spines not obscuring the stem, gray to 
straw-color, 7 to 12 ( mostly 8) per areole; central spine usually 1, 2-3.8 or 5 cm. long; 
flower 5-8.7 cm. in diameter. Tex. ( best-defined from Val Verde to Kimble, Kerr and 
Cameron cos.); also Chih. and N.L. 

Var. brevispinus (W. 0. Moore) L. Benson. Stems clustered, decumbent, 38-44 mm. in 
diameter; ribs 7 or 8; areoles 1-2 cm. apart; spines not obscuring the stem, gray or straw
color, 10 to 13 per areole; central spine usually 1, 12-22 mm. long; flower 5-5.6 cm. in 
diameter. Tex. from Val Verde Co. to Real, Bexar, Jim Wells and Hidalgo cos.; also 
Coah. and Tam. 

Var. stramineus (Engelm.) L. Benson. STRAWDERRY cAcrus, SPINE-MOUND. Stems 
mound-forming, up to 350 or more, mostly erect or suberect, 5-7.5 cm. in diameter; ribs 
mostly 10 to 12; areoles 1-2 cm. apart; spines obscuring the stem, forming a conspicuous 
straw-colored mass, 9 to 12 per areole; central spines 2 to 4, 5-8.7 cm. long; flower 10-12.5 
cm. in diameter. N.M. and Tex. from El Paso Co. to Brewster and Pecos cos.; also n. Chih.

Var. dubius (Engelm.) L. Benson. Stems clustered, decumbent, 5-7 or 10 cm. in di
ameter, ribs 7 to 9 or 10; areoles 2-4.4 cm. apart; spines not obscuring the stem, gray to 
straw-color, 6 to 12, mostly few; central spine(s) 1 or sometimes more, 5-9.4 cm. long; 
flower 7.5-10 cm. in diameter; seed less tuberculate than in the other varieties. Tex. in 
Hudspeth, Presidio and Brewster cos.; probably also n. Chih. 

6. Echinocereus Lloydii Britt. & Rose. Stem ( s) 1 or several, cylindroidal, 1.5-2 dm.
long, 7.5-10 cm. in diameter; ribs 12; areoles circular; central spines red witl1 some gray 
surface coating, 2 to 5 per areole, shorter than the longest radial spine in the same areole, 
to 12 mm. long, 0.8 mm. in diameter, acicular; radial spines 8 or 9 per areole, spreading 
irregularly; flower 5 cm. in diameter; petaloid periantl1 parts lavender or magenta; fruit 
green tinged with pink, the spines white, 15 mm. long; seeds strongly papillate, broader 
than long, 1 mm. long. Sandy or gravelly soils at about 900 m., N.M. and Tex. in Pecos 
Co. 

7. Echioocereus pectinatus ( Scheidw.) Engehn. Stem(s) solitary or 2 or 3, cylindroid,
1-3 dm. long, 6.2-10 cm. in diameter; ribs 15 to 22; areoles elliptic to narrowly elliptic;
spines obscuring the stem, pink to pale-gray or straw-color or brown to white; central
spines O to 9 per areole, in 1 to 3 vertical series, 1-7.5 mm. long, 0.35-0.5 mm. in di
ameter; radial spines 12 to 22 per areole, strongly pectinate to spreading rather irregularly, 
the longer ones 6-15 mm. long, 0.25-0.5 mm. in diameter, acicular; flower 62-125 mm. in 
diameter; petaloid perianth parts magenta to light-purple or lavender or yellow; fruit 
green or greenish-purple; seed papillate, 1.2-1.3 mm. long. 

Var. pectinatus. Central spines 3 to 5 in 1 or sometimes 2 vertical series, 1-3 mm. long; 
radial spines 12 to 16, pink or pink-and-gray, 6-7.5 mm. long; flowers magenta, 62-87 
mm. in diameter. Ariz. and Tex. near tl1e Rio Grande from El Paso to Maverick Co.; also
Mex.

Var. Wenigeri L. Benson. Central spines 1 to 3, ashy-white, in 1 vertical series, 2-3 mm. 
long; radial spines 14 to 16, ashy-white, 6 mm. long; flowers magenta, 5-7.5 cm. in 
diameter. Tex. from Sutton Co. to Terrell and Val Verde cos.; :ilso Coah. 

Var. minor (Engelm.) L. Benson. Central spines 2 to 5, about equal, in 2 series or 
irregular, 8-12 mm. long; radial spines 7 to 15, pink or pink-and-gray, 4.5-9 mm. long; 
flowers magenta, 62-75 mm. in diameter. Near El Paso and in the Big Bend; also N.M. 
and Chih. 

Var. oeomexicaous (Coult.) L. Benson. Central spines 3 or 7 to 9, in 2 or 3 vertical 
series, 3-7.5 mm. long; radial spines 18 to 22, pale-brown or pink, 9-12 mm. long; flowers 
yellow, 75-125 mm. in diameter. E. dasyacanthus Engehn. From El Paso Co. to Culberson 
and Brewster cos.; Chih., Tex., N.M. and Ariz. 

8. Echinocereus Reichenbachii ( Terscheck) Haage f. Stems solitary or branching,
cylindroidal, 7.5-15 or 40 cm. long, 2.5-5 cm. in diameter; ribs about 12 to 18; areoles 
narrowly elliptic to linear; spines obscuring the stem; central spines none or 1 to 3 per 
areole, much smaller than the radials, 1-3 mm. long; radial spines basally straw-color, 
pale-gray or pink and distally pink to red, 12 to 32 per areole, 4.5-12 or 14 mm. long, 
�.35 mm. in diameter, acicular; flower 5-7.5 cm. in diameter; petaloid perianth parts 
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pink to light-purple; fruit green, with soft conspicuous long deciduous wool from the 
areoles; seeds strongly tuberculate, 1.5 mm. long. 

Var. Reichenbachii. Areole 3 mm. long, very narrow; central spines O; radial spines 
22 to 32, basally straw-color to pale-gray, distally pink, strikingly pectinate, each curving 
in a low arc, 4.5-6 mm. long. Ecliinocereus caespitosus Engelm. and var. minor Engelm.
Okla. and n. and cen. Tex. 

Var. perbellus ( Britt. & Rose) L. Benson. Areole 2 mm. long, elliptic; central spines O or 
1 and minute, 1 mm. long; radial spines 12 to 16 or 20, straw-color to pink, spreading 
somewhat irregularly at low angles, straight, 4.5-6 mm. long. Colo., Okla., N.M. and 
n.w. Tex.

Var. Alhertii L. Benson. Areole 1.5 mm. long, elliptic; central spines O or 1, 2-3 mm.
long, purple, very dark; radial spines 14 to 16, white with very dark-purple tips, closely 
pectinate, straight, 3-4 or 6 .mm. long. Tex. in Jim Wells Co. 

Var. Fitchii ( Britt. & Rose) L. Benson. Areole 2 mm. long, elliptic; central spines 4 to 7, 
2-6 mm. long; radial spines 18 to 22, white or straw-color, distally tan or brownish,
spreading rather irregularly, slightly curving downward, 6-7.5 mm. long. From Webb
Co. to Jim Hogg and Starr cos.

Var. chisosensis ( W. T. Marsh.) L. Benson. Areole 2 mm. long, elliptic; central spines 1 
to 4, not in a row, 6-12 mm. long; radial spines 12 to 14, the lower elongate, the upper 
rudimentary, white or ashy, spreading rather irregularly, straight, 6-12 mm. long. Near 
the Chisos Mt�., Brewster Co. 

Var. albispinus (Lahman) L. Benson. Areole 2 mm. long, narrowly elliptic; central spines 
1 to 3, to 3 mm. long; radial spines 12 to 14, commonly dark and basally pink but distally 
red ( or white, yellow or brown), spreading at various low angles, straight, to 12 or 25 
mm. long. Okla. and Tex. panhandles.

9. Echinocereus viridiflorus Engelm. GREEN PITAYA. Stems usually solitary, ovoid to
cylindroid or barrel-shaped, 2.5-20 or 25 cm. long, 25-75 or 100 mm. in diameter; ribs 
mmtly 10 to 14, but sometimes 6 to 9; areoles 2-3 mm. long, elliptic; spines obscuring 
the stem; central spines red, reddish-brown, white, pale-gray or greenish-yellow, 1 or 
none or sometimes 2 or 3 or 4 per areole, the longer ones 1.2-2 or 2.8 cm. long, 0.5-0.7 
mm. in diameter, acicular or subulate; radial spines 8 to 11 per areole, 0.2 mm. in
diameter, flower 2-2.5 cm. in diameter; petaloid perianth parts green to magenta or
reddish; fruit green; seeds tuberculate on the reticulate pattern, 1-1.5 mm. long.

Var. viridiflorus. Stems small, ovoid or elongate-ovoid, 2.5-5 or 7.5 cm. long, 25-38 
mm. in diameter; ribs 10 to 14; spines red, reddish-brown, white or pale-gray; radial
spines 3-4.5 mm. long, slender, 0.4 mm. in diameter, acicular, similar in all the mature
areoles, the lateral ones in the areole larger; petaloid perianth parts green; anthers 0.7
mm. long, ovoid; fruit 6-9 mm. long. Wyo., S.D., N.M., Okla. and Tex. panhandles.

Var. Davisii (Houghton) L. Benson. Stem dwarf, turbinate or turbinate-ovoid, 1.2-2 or
2.5 cm. long, 9-12 or 19 mm. in diameter; ribs 6 to 9; spines gray tipped with red or 
only gray or white; radial spines about 7 on each side of the areole, pectinate, acicular, 
the upper ones rudimentary, in the top areoles of older plants the lower spines few, very 
stout and to 15 mm. long and 0.5 mm. in diameter; petaloid perianth parts yellow-green; 
anthers 0.7 mm. long, ovoid; fruit 6 mm. long. Tex. in n. Brewster Co. 

Var. Correllii L. Benson. Stern medium, elongate-ovoid or cylindroid, 75-125 mm. long, 
38-50 mm. in diameter; ribs IO to 14; spines in horizontal bands of greenish-yellow and 
ashy-white; radial spines to 1 cm. long, slender, 0.4 mm. broad, subulate, similar in all 
the mature areoles, the lateral ones in the areole larger; petaloid perianth parts yellow
green; anthers 1 mm. long, narrow, lanceolate; fruit unknown. Tex. in Pecos and n. 
Brewster cos. 

Var. cylindricus (Engelm.) Engelm. Stems large, cylindroid or some barrel-shaped, 
10-20 or 25 cm. long, 5-7.5 cm. in diameter; ribs 10 to 14; spines red, reddish-brown,
white or pale-gray; radial spines about 1 cm. long, stout, 0.5-0.75 mm. in diameter,
acicular, similar in all the mature areoles, the upper ones in the areole smaller; petaloid
perianth parts magenta to nearly red; anthers 1.3 mm. long, narrow; fruit 12 mm. long.
N.M. and Tex. w. of the Pecos River.

10. Echinocereus chloranthus Engelm. Stems solitary or few, cylindroidal, 7.5-17.5
cm. long, 62-75 mm. in diameter; ribs mostly 14 to 17; areoles nearly circular; spines
obscuring the stem; central spines red or red-and-white or brown, 5 or 6 per areole,
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shorter than the radials, the longer ones 6-7.5 or 10 mm. long, spreading, slender, 
acicular; radial spines in two series, 1 5-20 per areole, to 12 mm. long; flower 2 5  mm. in 
diameter; petaloid perianth parts green to brownish-red or red-brown; seed tuberculate 
and reticulate, 1-1.2 mm. long. Limestone at 900-1,3 50 m., Tex. w. of the Pecos River; 
N.M.

4. MAMMILLARIA HAw. FISH-HOOK OR PIN-CUSlllON CAcruS 

Stems simple or branching, ovoid to cylindroid, globose or turbinate, 2.5-10 or 30 cm. 
long, 2.5-7.5 or 1 5  cm. in diameter; tubercles separate; leaves not discernible; areoles 
usually circular; spines smooth; central spines O to several or sometimes not differentiated, 
�traight, curved or hooked, acicular; radial spines usually smaller and of lighter color, 10 
to 80 per areole; flowers on the old growth of preceding seasons below the apex of the 
stem, between the tubercles and not obviously connected with them or with the areoles 
upon them, 6-2 5 or 50 mm. in diameter; floral tube above the ovary funneHorm or 
obconic, green tinged with the perianth color; fruit fleshy, without surface appendages; 
seed black to brown, rugose-reticulate or reticulate-pitted or smooth and shiny and 
faintly reticulate-pitted or tuberculate, Jonger than broad (hilum to opposite side), 1-2 
mm. long; hilum obviously basal or oblique; cotyledons accumbent, not foliaceous.

Perhaps 100 species from California to Nevada, Utah, New Mexico, Oklahoma and
Texas; Mexico and Venezuela. 

1. Flower about 50 mm. in diameter; superior floral tube elongate; petaloid perianth
parts yellow, stalked; tubercles soft, 12-19 or 50 mm. long ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. M. longimam1110. 

1. Flower less than 2 5  mm. in diameter or ( if larger) pink to purple; superior floral
tube cuplike; petaloid perianth parts pink, purple, yelJow, salmon or w'hite, not 
stalked; tubercles usually firm, less than 12 mm. long (2) 

2( 1 ). Juice of the tubercles milky; stem broadly turbinate or depressed-globose, 
flattened apically ............................. 2. M. gummifera.

2. Juice of the tubercles not milky; stem cylindroid to ovoid, not markedly flattened
apically ( 3) 

3 ( 2). Spines not hooked ( 4) 
3. Spines [that is, one or more central(s) but not the radials] hooked ( 6)
4( 3). Radial spines flexible, hairlike, turning irregularly; central spines 8 to 10, red,

puberulent ................................... 3. M. prolifera. 
4. Radial spines not flexible or hairlike; central spines not both red and puberulent ( 5)
5( 4). Spines 40 or commonly 50 to 80 per areole, white, in several similar series; stem

globose, not more tl1an 38 mm. in diameter; flowers rotate, 9-12 in diameter; 
petaloid perianth parts white with red midstripes .. .4. M. lasiacantha. 

5. Spines 3 4  to 48 per areole, clearly and sharply differentiated into central and radial
series; •stems cylindroidal or globose, but ( if globose) 50-100 cm. in diameter at 
maturity; flowers campanulate or funneHorm; petaloid perianth parts pink or 
reddish-purple ................................ 5. M. Pottsii. 

6( 3). Only 1 ( of 1 to 3) central spines hooked and dark reddish-brown, any others 
short, pale and not hooked; radial spines 1 5  to 3 5  per areole, 6-10.5 mm. long; 
s�ed smooth, shiny, the reticulum in�onspicuous; petalo�d p�rianth parts purplish-
pmk, lanceolate, 4-7 mm. broad; fruit to about 6 mm. m diameter ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . . 6. M. Graltamii.

6. Central spines all ( 3 or rarely 2) at maturity hooked, dark-reddish-brown; radial
spines 10 to 12, 12 mm. long; seed with prominent pits in the reticulate pattern; 
petaloid perianth parts pinkish-brown or green, linear-lanceolate, 2-3 mm. broad; 
fruit to 2 5  mm. in diameter .................... 7. M. Wrightii. 

1. Mammillaria longimamma DC. Stems numerous, forming dense mounds or clumps,
cylindroid, about 5 cm. long, 2 5-62 mm. in diameter; tubercles soft, mammiform-cylin-
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droid, protruding 12-25 mm.; central spines reddish-tan, 1 to 4 per areole, straight, 
minute, 1-3 mm. long, 0.25 mm. in diameter, long-conical; radial spines gray, 12 to 14 
per areole, 6-9 mm. long, slender, 0.1 mm. in diameter; flower 2.5-5 cm. in diameter; 
floral tube funnelfom1, constricted above the ovary; petaloid perianth parts yellow. 

Var. sphaerica ( Dietr.) K. Brandeg. Tubercles 12-25 mm. long; radial spines 12 to 14, 
6-9 mm. long, gl.abrous; central spines 1 to 4, glabrous. Near sea level, Tex. from Val
Verde Co. to Nueces and Cameron cos.; also n. Mex.

2. Mammillaria gummifera Engelm. Stem usually solitary, turbinate to subglobose, ::he
portion above ground flat, depressed or shallowly convex, 7.5-10 or 15 cm. in diameter; 
tubercles subconical to subpyramidal, protruding 9-12 mm.; central spines brown, reddish
brown or tan, 0, 1 or 2 per areole, porrect, straight, 3-9 mm. long, 0.25-0.5 mm. in 
diameter; radial spines tan to brown or nearly white, 6 to 22 per areole, 6-13.5 mm. long; 
flower 1.2-3 cm. in diameter; petaloid perianth parts pink, white or cream-color; fruit 
red; seeds brown, rugose-reticulate, 1 mm. long. 

Var. applanata ( Engelm.) L. Benson. Stem apex flattened to concave; tubercles sub
conical; central spine 1, 6-7.5 mm. long; radial spines 10 or 14 to 22, 7.5-9 mm. long, 
0.2 in diameter; flower pink to nearly white or cream-color, to 19 mm. in diameter. Ariz., 
N.M. and Tex.; also Mex.

Var. hemisphacrica ( Engelm.) L. Benson. P1cHILINGA. Stem apex hemispheroidal, with
a smooth appearance; tubercles conical; central spine 1, 3-4.5 mm. long; radial spines 
7 to 12 or 14, 6 mm. long, 0.3 mm. in diameter; flowers cream-color to pinkish, to 25 mm. 
in diameter. Tex, from Jim Hogg and Starr cos. to Nueces and Cameron cos.; also Tam. 
and N.L. 

Var. meiacantha ( Engelm.) L. Benson. Stem apex hemispheroidal; tubercles subpyra
midal; central spine O or 1, 3-6 mm. long; radial spines 6 to 9, 7.5-10.5 mm. long, 0.5 
mm. in diameter; flower pink or pink-and-white, 2.5-3 cm. in diameter. Ariz., N.M. and
Tex. w. of the Pecos River.

3. Mammillaria prolifera (Mill.) Haw. Stems forming mounds, cylindroid to short
ovoid, 2-5 or 7.5 cm. long, 12-25 or 62 mm. in diameter; tubercles mammiform, pro
truding 4.5-6 mm.; spines obscuring the stem, the intermingling hairs nearly as long; 
central spines red, puberulent, 8 to 10 per areole, straight, 6-9 mm. long, 0.1 mm. in 
diameter; radial spines white, 30 to 60 per areole, spreading irregularly, capillary, winding 
and twisting, as long as the centrals; flowers closed-campanulate, 12 mm. in diameter; 
petaloid perianth parts dirty-yellow to whitish-yellow, or reddish or pink-and-yellow; 
fruit red; seeds black, reticulate-pitted, 1 mm. long. 

Var. texana ( Engelm.) Borg. Stem 12-25 mm. in diameter; central spines 8 to 10, 
with dark-brown tips; flower almost white to salmon-yellow or partly Teddish or pink
and-pale-yellow; fruit 9-12 mm. long. Grasslands, s. Tex. from Val Verde Co. to Bexar 
and Hidalgo cos.; also n. Mex. 

4. Mammillaiia lasiacantha Engelm. Stem( s) turbinate, 2-3.8 or 10 cm. long; tubercles
protruding about 3 mm.; spines obliterating the stem, white, in several series, the number 
per series decreasing upward, about 40 to 80 per areole, straight, to 3 mm. long, 0.1 mm. 
in diameter, white-pubescent or glabrous; flower rotate, 9-12 mm. in diameter; petaloid 
perianth parts each white with a red midstripe; fruit red; seed brown, covered by some 
dark-gray or black, reticulate-pitted, 1 mm. long. Limestone in the Trans-Pecos desert at 
900-1,300 m.; also N.M.

Mammillaria lasiacantha is confused with Epit11elantha micromeris. Flowers of Mam
millaria are between tubercles away from the stem apex. Those of the Epithelantha are 
on the apices of newly-forming tubercles at the stem apex. In Mammillaria la.siacantha 
the spines remain intact, but in Epithelantha after a year or so they disarticulate near 
the middles. Thus those of the older areoles on the sides of the stem appear shorter 
than those in a tuft near the growing point. 

5. Mammillaria Pottsii Engelm. Stems in clusters, cylindroid or somewhat davate, 7.5-
10 cm. long, 2-2.5 or 4.4 cm. in diameter; tubercles protruding 3 mm.; spines obscuring 
the stem; central spines pale-tan, in one or two series, the upper spines long and purplish
tipped, curving u:eward, the central spines (altogether) 7 to 11 per areole, the principal 
central 9-12 mm. long, 0.3 mm. in diameter; radial spines pale-tan, 27 to 37 per areole, 
porrect; flower campanulate, 6 mm. in diameter; petaloid perianth parts reddish-purple; 
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fruit red; seed very dark-brown, deeply reticulate-pitted, 1 mm. long. Gravelly areas in 
the desert at 750-900 m. in Presidio and Brewster cos.: also Chih. to N.L. and Zac. 

6. Mammillaria Grahamii Engelm. Stems solitary or little-branched, ovoid to spheroid,
5-7.5 or 10 cm. long, 44-62 or 112 mm. in diameter; tubercles protruding 6-12 mm.;
areoles elliptic; central spines dark-reddish-brown or red to nearly black, rarely 2 or com
monly 3 or 4 per areole, the major one ( central in the areole) with a hook about 1.5 or
rarely 2 mm. broad, this spine 12-25 mm. long, the upper marginal centrals much shorter,
less deeply colored and straight; radial spines white, 20 to 35 per areole; flower 2-3 or 4.4
cm. in diameter; petaloid perianth parts about 10, rose-purple or the margins pale-pink,
lanceolate or oblanceolate, 4-8 mm. broad, blunt, entire; stigmas green or creamy-green,
about 7 to 10, 2 or 3-6 mm. long, slender; fruit red, to 6 mm. in di�meter; seed black,
smooth and shining, the pits occupying less space than the reticulum between pits, 1 mm.
long. Grasslands at 900-1,500 m. in El Paso Co.; Ariz., N.M. and Tex.

7. Mammillaria Wrightii Engelm. Stem solitary, globose or depressed-globose to tur
binate, 3.8-10 cm. long, 4-7.5 cm. in diameter; tubercles protruding 3-4.5 mm.; areoles 
elliptic; central spines dark-reddish-brown, 3 ( rarely 2) per areole, spreading, all some
what curved and apically hooked, equal, about 25 mm. long, 0.2-0.3 mm. thick; radial 
spines tan, becoming gray, about 10 to 17 per areole; flower 3-4.4 cm. in diameter; petaloid 
perianth parts about 20, pink or pink-and-tan or sometimes tan or green, lanceolate-linear; 
stigmas green, 8 to 10, 2-5 mm. long; fruit red, to 25 mm. in diameter; seed brown, with 
the reticulum occupying less space than the pits, 1.5 mm. long. Gravelly soils at 1,500-
2,400 m. in El Paso Co. and the Panhandle; Ariz., N.M. and Tex. 

5. LOPHOPHORA COULT

Stems solitary to numerous, short-cylindroidal or hemispheroidal,-25-75 mm. long, 5-10 
cm. in diameter; ribs commonly about 8; leaves not discernible; areoles nearly circular,
with long tufts of hairs; spines none in the mature plant, bristlelike in the seedling;
flowers on the new growth at the apex of the stem, each at the apex of a new tubercle
next to the spine-bearing part of the areole; Bower 12-25 mm. in diameter; floral tube
above the ovary funnelform, pink; fruit red, fleshy, bare, elongate, clavate or nearly
cylindroidal, 12-19 mm. long; seed black, of the Cereus type, papillate, longer than broad
( hilum to opposite side) , 1.3 mm. long; hilum obviously basal; cotyledons accumbent,
not foliaceous.

One species near the Rio Grande in Texas to the Mexican Plateau. The plant is narcotic, 
and it has been used by Indians in their religious ceremonies to produce color hallucina
tions. 

I. Lophophora Williamsii (Lem.) Coult. PEYOTE. Stems glaucous-green; petaloid
perianth parts pink in the middles, pale to nearly white at the margins. Limestone or partly 
limestone soils in the desert and brushlands at 150-1,200 m. near the Rio Grande from 
Presidio Co. to Starr and Jim Hogg cos.; s. to S.L.P. and Qro. 

6. FEROCACTUS BRITT. & ROSE BARREL CACTUS 

Stems unbranched or branched ( especially after injury to the terminal bud), cylindroid 
to ovoid or depressed-globose, 1.5-30 dm. long, 0.75-4.5 or 6 dm. in diameter; ribs 13 to 
30; leaves not distinguishable; areoles circular to elliptic; spines annulate or smooth, red, 
pink, white, tan, brown or yellow, or becoming gray in age; central spines 4 or rarely 1 
or 8, straight, curved or hooked, to 16.2 cm. long, 0.5-4 mm. in diameter, acicular to 
subulate; radial spines either colored like the central or more often lighter or white, 6 to 
20 per areole, straight or curved; flower on the new growth of the current season near the 
apex of the stem and on the apex of a tubercle adjacent to the spine-bearing part of the 
areole; floral tube above the ovary obconical to barely funnelform; fruit fleshy, with 
numerous or sometimes only 10 to 15 broad scales, with the floral tube persistent, opening 
by a short crosswise or lengthwise slit; seeds black, finely reticulate-pitted or papillate, 
longer than broad (hilurn to opposite side), 1-3 mm. long. 

Twenty or thirty species from California to Texas and Mexico. 
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1. Central spines 4, cross-ribbed, 2 mm. or more broad; stem 6-24 dm. long, 30-60 cm.
in diameter; fruit yellow, the rind thick, the pulp not very juicy; radial spines ashy-
gray, flexible, winding in and out ................ 1. F. Wislizenii.

1. Central spines not cross-ribbed or inconspicuously so, slender, 1.2 mm. or less in
diameter; stem rarely more than 3 dm. long, mostly 5-15 cm. in diameter; fruit 
green or red, the rind thin, the pulp juicy; radial spines brown to straw-color or 
white, stiff, straight ( 2) 

2 (1). Fruit green, broadly ellipsoidal, 3 cm. long, with about 30 or 40 scales; seeds 
minutely pitted; stems to 30 cm. or reportedly 60 cm. long, to 15 cm. in diameter; 
central spines 4 or up to 8, to 100 or 162 mm. long and 1.2 mm. broad ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. F. ha,natacanthus. 

2. Fruit red, spheroidal, 8-12 mm. in diameter, with 10 or 15 scales; seeds minutely
papillate; stems 4-10 or 20 cm. long, 4-5 cm. in diameter; central spine 1 or with 
2 or 3 accessory ones, 12-38 mm. long, 0.5-0.7 mm. in diameter or broad ...... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. F. setispinus. 

1. Ferocactus Wislizenii ( Engelm.) Britt. & Rose. SOUTHWESTERN BARREL CACTUS. 
Stem massive, cylindroid or ovoid, 6-16 or 30 dm. long, 3-4.5 or 6 dm. in diameter; ribs 20 
to 28; central spines red, colored ashy-gray, 4 per areole, strongly cross-ribbed, the lower 
ones hooked, to 4-5 cm. long, 1.5-2 mm. broad, flattened; radial spines ashy-gray, 12 
to 20 per areole, spreading, slender, curving irregularly, not cross-ribbed; flower 4.4-6.2 
mm. in diameter; petaloicl perianth parts orange-yellow; fruit yellow, barrel-shaped, with
numerous nearly circular shallowly fimbriate scales, 3-4.4 cm. long; seed minutely reticu
late, 2-2.5 mm. long. Rocky, gravelly or sandy soils in deserts or grasslands at 300 or
600-1,350 or 1,670 m. in El Paso Co.; Ariz., N.M., Tex., Sin. and Chih.

2. Ferocactus hamatacanthus ( M i.ihlenpfordt) Britt. & Rose. Turuc' s HEAD, DIZNAGA DE 
LIMILLA. Stems of mature plants ovoid or ovoid-cylindroid, 1.5-3 or 6 dm. long, 7.5-15 
cm. in diameter; ribs about 12 to 17, thin; central spines straw-color to brown, 4 or up
to 8 per areole, the lower {largest) porrect, annulate, hooked, near1y straight to flexuous,
the others straight, 3 or 5.6-10 or 8.7 cm. long, 0.5 or 1-1.2 mm. in diameter or broad,
acicular or subulate; radial spines usually brown or straw-color, 8 to 20 per areole; flower
64-75 mm. in diameter; petaloid perianth parts yellow, with red bases; fruit green, fleshy
and juicy, with 30 to 40 scales; seed finely pitted, 1.4-1.6 mm. long. Juvenile plants
have central spines 3.1-5 cm. long and only 8 to 11 radials.

Var. hamatacanthus. Ribs not much-compressed; central spines angled or flattened, 
twisting but not flexuous, 6.2-10 cm. long, 1-1.2 mm. in diameter; flower 64-75 mm. in 
diameter; fruits 3 cm. long; seeds finely pitted. Desert and grassland at 750-1,500 m. 
from El Paso Co. to Webb Co. 

Var. sinuatus ( Dietr.) L. Benson. Ribs strongly compressed; central SEines (lower one) 
strongly flattened, markedly flexuous, 38-94 mm. long, 1 mm. broad; Bowers and fruits 
smaller than in var. hamatacantlws; seed finely pitted. From the Pecos River and Rio 
Grande to San Patricio Co.; also n.e. Mex. 

3. Fcrocactus setispinus ( Engelm.) L. Benson. HEDGEHOG CACTUS. Stems green, ovoid
or cylindroid, 3.8-10 or 20 cm. long, 3.8-5 cm. in diameter; ribs about 13, narrow; chief 
central spine straw-color or reddish-brown with a lighter tip ( there being, also, 1 or 2 
or 3 upper straight ones per areole), strongly hooked, smooth, finely scaberulous-canescent, 
12-38 mm. long, 0.5-0.7 mm. in diameter, usually acicular; radial spines straw-color or
white or brown, 12 to 15 per areole, nearly straight; flower 4-5.6 cm. in diameter; petaloid
perianth parts clear-yellow, with red bases; fruit red, with about 10 to 15 scales; seed
minutely papillate, 1-1.4 mm. long. About 300 m. or less from Val Verde and San Saba
cos. to Travis, Refugio and Cameron cos.; also adj. Mex.

7. ECIDNOCACTUS LINK & Orro BARREL CAcrus 

Stems brancl1ing or unbranched, 5-60 cm. long, 5-30 cm. in diameter; ribs 8 to 27; 
leaves not di�cernible; nreoles nearly circular to elliptic; central spines red, sometimes 
0 or 1 to 4 per areole, straight or curving, 25-75 mm. long, 1.5-9 mm. broad, nearly 
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acicular to subulate; radial spines similar to the central but smaller, 5 to 11 per areole; 
flowers on the new growth near the apex of the stem, at the apex of the tubercle adjacent 
to the spine-bearing part of the areole; flower 4-6.8 cm. in diameter; floral tube above the 
ovary obconical to slightly funnelform; sepaloid perianth parts aristate- or spinose-tipped; 
fruit dry or fleshy, with scales and with long hairs from beneath them; seed black or 
brown, reticulate, usually broader than long ( hilum to opposite side); hilum appearing 
'1ateral" or oblique; cotyledons accumbent, not foliaceous. 

Twelve or more species from California to Texas and Queretaro. 
1. Stem not bearing spines, the surface with minute scales with long woolly hairs on the

margins; seed brown, the 'hilum enclosed in a chamber formed from the elaborated 
margin of the seed coat. the funiculus entering the chamber through a pore .... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. E. asterias. 

I. Stem bearing spines and not scales; seed black, the hilum depressed but 11ot en
closed (2) 

2( 1). Fruit densely woolly after drying at maturity, long-persistent among the spines, 
dehiscent by an apical pore ..................... 1. E. horizonthalonius.

2. Fruit becoming naked, scarlet, at first pulpy and juicy, but drying and bursting
irregularly ................................... 2. E. texensis.

1. Echinocactus horizonthalonius Lem. Turuc's HEAD, DEvn.'s HEAD, MANCA CADALLO.
Stem solitary, depressed-globose to ovoid or sometimes columnar, glaucous, 1-1.5 or 3 elm. 
long, 1-1.5 dm. in diameter; ribs 7 to 13, commonly 8; central spine pale-gray or some
times black, with under-layers of red or red-and-yellow, 3 per areole, 1 curving gradually 
downward, 2.5-3 cm. long, 2-3 mm. broad, somewhat flattened; radial spines gray, 5 or 
6 to 8 per areole, curving slightly outward; flower 5-6.4 cm. in diameter; petaloid perianth 
parts pink; fruit at first juicy but drying at maturity, densely covered with white soft 
woolly hairs; seed black, papillate and reticulate, 3 mm. broad. Limestone at 900-1,6 50 
m. in the Trans- Pecos; Tex. and N.M. s. to S.L.P.

2. Echinocactus texensis Hopffer. HORSE CRIPPLER, DEVIL's HEAD, DEVIL's PINCUSHION,
MANCA CABALLO. Stems hemispheroidal, 1.2 5-2 dm. long, to 3 dm. in diameter; ribs 13 
to 27; spines red but basally whitened, strongly cross-ribbed, stout and rigid; central spine 
1 per areole, curving rigidly downward and exceeding the radials, 3-7.5 cm. long, 3-9 mm. 
broad, subulate, flattened but angular, tapering; radial spines 6 or sometimes 5 to 7 per 
areole; flower 5-6 cm. in diameter; petaloid perianth parts with the midribs pale-purple 
to violet, basally scarlet, then orange and distally pale-pink to white; fruit red, fleshy, the 
scales more or less deciduous; seed black, finely reticulate, 2.5 mm. broad. Homalocephala
texensis ( Hopffer) Britt. & Rose. Sea level to 1,100 m., from Brewster Co. to Howard, 
Young, Tarrant, Travis, Refugio and Cameron cos.; also N.M., Coah., N.L. and Tam. 

3. Echinocactus asterias Zucc. STAR CACTUS. Stem with a covering of white or yel
lowish circular scales, 2 5-7 5 mm. long, to 7 5  mm. in diameter; ribs usually 8, separated 
by narrow grooves; areoles bearing many hairs; spines none; flower 3.8-5 cm. in diameter; 
petaloid perianth parts yellow; fruit green or pink but obscured by the white woolly hairs 
from the areoles; seed brown, shiny, finely reticulate, the basal part an amazing collar 
surrounding the hilum, the rim turned inward and fom1ing a membranous covering 
around the threadlike funiculus, the seed proper 2 mm. long and 3 mm. broad. Grass
lands and brushlands at low elev. in Starr Co.; also N.L. and Tam. 

8. EPITHELANTHA Bmrr. & RosE BUTTON CAcrus 

Stems unbranched or branching and in clumps, ovoid-cylindroid to cylindroid, 2 5-62 
mm. long; tubercles separate; leaves not discernible; areoles nearly circular; spines in the
upper portion of the areole longer, making a tuft in the depression at the apex of the
stem, ultimately breaking at the middles, the terminal tuft thereby giving way to "shorter"
spines on the sides of the stem, 20 to 100 per areole, in 2 to 5 series, straight, 3-6 mm.
long; flowers on the new growth near the apex of the stem, each at the apex of a tubercle
adjacent to the spine-bearing part of the areole; Horal tube above the ovary funnelfonn;
fruits red or some small and colorless and with only 1 to 5 ( instead of 5 or 6 to 11) seeds;
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seeds black, impressed-reticulate and sometimes also papillate, broader than long (hilum 
to opposite side); hilum appearing ''lateral;" cotyledons accumbent, not foliaceous. 

A few species from Arizona to Texas and northern Mexico. 
1. Spines in 2 or sometimes 3 series of about 20, 6 mm. long; flower 3-4.5 mm in di

ameter; petaloid perianth parts semicircular to obdeltoid, 1 mm. long; stamens 10 
to 15; stems usually irregularly short-cylindroid to ovoid, the spines giving the stem 
a relatively rough irregular surface appearance ..... 1. E. micromeris.

I. Spines in 4 or 5 series of about 25 or 28 ( outer series) to about 10 ( inner series);
flower 10-12 mm. in diameter; petaloid perianth parts bluntly oblanceolate, 9 mm. 
long; stamens 35 to 40; stems cylindroidal, the spines giving the stem a shining 
smooth appearance ... . . . . . .. .....•..•......... 2. E. Bokei.

l. Epithclantha micromeris ( Engelm.) Weber. Stems solitary or sometimes in small
clumps, usually irregularly ovoid-cylindroidal, with a slight apical depression, 4-6.2 cm. 
long, 25-62 mm. in diameter; spines in 2 series of about 20 ( or sometimes with a third 
series) per areole, accompanied by white woolly hairs, 6 mm. long; flowers 3-4.5 mm. in 
diameter; petaloid perianth parts pale-pink, approaching obdeltoid, 1 mm. long; stamens 
about 10 to 15; seed minutely reticulate-impressed, 1.5 mm. broad. Limestone or some
times igneous soils in the desert and grassland at 1,000-1,500 m., Ariz., N.M. and Tex. 
from El Paso Co. to Pecos and Val Verde cos. and in Bandera Co.; also n. Mex. 

See note under Mammillaria lasiacantha.
2. Epitbelantha Bokei L. Benson. Stems solitary or many, 2.5-5 cm. long, 2.5-5 cm. in

diameter; spines white, in each areole in 4 or 5 series of about 25 to 28 (outer) to about 
10 (inner), spreading parallel to the stem, 3-4.5 mm. long; Hower 10-12 mm. in diameter; 
petaloid perianth parts pink, bluntly oblanceolate, about 9 mm. long, 3 mm. broad; 
stamens 35 to 40; seed impressed-reticulate and papillate, 1 mm. broad. Limestone in the 
desert at 750-1,200 m. in the Big Bend; also adj. Mex.

9. TI-IELOCACTUS (K. SCHUM.) BRI'IT. L'c RosE

Stems solitary or several, hemispheroidal to ovoid or long-ovoid, 7.5-10 or 12.5 cm. long, 
5-10 or 12.5 cm. in diameter; ribs 8 to 12; leaves not discernible; areoles nearly circular;
spines smooth, straw-color or tinged with pink; central spines 1 to 4 per areole, straight
or curved; radial spines 3 to 17 per areole; flowers on the new growth of the current season
near the apex of the stem on the upper side of the tubercle next to the spine-bearing part
of the areole; floral tube above the ovary obconic to funnelform; fruit dry, with 5 to 20 
scales, subcylindroid, the Horal tube persistent, the fruit opening diagonally at the base;
seeds black, so far as known finely reticulate-papillate, longer tnan broad (hilum to op
posite side), about 1.75 mm. long; hilum obviously basal; cotyledons accumbent, not

foliaceous.
A few species in Texas and Mexico. 
l. Thelocactus bicolor (Gal.) Britt. & Rose. Stems solitary, ovoid or long-ovoid, 0.75-1

or 1.25 dm. long, 5-7.5 or 12.5 cm. in diameter; ribs about 8, the tubercles coalescent 
basally into the ribs, crowded tightly against each other and separated by only slitlike 
spaces, protruding 9-12 mm.; areoles circular; spines straw-color or tinged with pink; 
central spines 4, the upper spreading with the radials, the lower one porrect, straight, 
2.5-3 cm. long, 1 mm. broad, Battened; radial spines 10 to 17 per areole, 1-2.5 or 3 cm. 
long, acicular; Hower 5-6.2 cm. in diameter; petaloid perianth parts rose but basally red; 
fruit green; seed finely reticulate-papillate, obovoid but basally truncate, 2.5 mm. long. 

Var. Schottii ( Engelrn.) Krainz. Spines tinged with pink, the upper flattened radial 
spines straw-color or white; central spines long, to 44 mm. Jong, carinate; radial spines 
15 to 17, the upper flattened ones 2 to 4, to 75 mm. long, 1.5 mm. broad. Gravelly soils 
at 1,200 m. or less, from the Big Bend to Starr Co.; also Tam. 

Var. fiavidispinus Backeberg. Spines all straw-color or with a slight tingle of pink; central 
spines short, the longest (upper) 2 cm. long; radial spines 12 to 14, the upper flattened 
ones 1 or 2 (instead of 2 or 3), to only 38 mm. long, 0.5 mm. broad. Hills at about 1,200 
m. and lower in n.e. Brewster Co. and Starr Co.
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10. NEOLLOYDIA Brurr. & RosE

Stems branched or unbranched, ovoid or cylindroid, 5-15 or 38 cm. long, 25-75 or 
125 mm. in diameter; ribs 8 to 21, the tubercles separate, not coalescent and not form
ing ribs; leaves not discernible; areo]es nearly circular to elliptic; spines smooth, black to 
dark-brown or tan, chalky-blue, straw-color, purplish or pink, sometimes dark-tipped, 
becoming gray or black in age; central spines 1 to 8 per areole, straight or rarely ( in 
Mexico) curved or almost hooked, 12-44 mm. long, 0.4-1.5 mm. in diameter, acicular or 
subulate; radial spines white or similar to the central, 3 to 32 per areole; flower on the 
new growth near the apex of the stem on the upper side of a tubercle in a felted area 
distant from the spine-bearing part of the areole and connected with it by an isthmus 
running from half to the full length of the tubercle, 25-75 mm. in diameter; floral tube 
above the ovary funnelform to obconical; fruit dry, with a few or up to 20 broad mem
branous scales, dehiscent basally or in species occurring elsewhere by 1 to 3 longitudinal 
slits; seed black, reticulate, reticulate-papillate or papillate, either broader than long or 
longer than broad ( hilum to opposite side), 1.5-2.5 mm. in greatest dimension; hilum 
either obviously basal or appearing '1ateral;" cotyledons accumbent, not foliaceous. 

Twelve or fifteen species from Arizona to Texas and San Luis Potosi. 
1. Lower central spine longer than the others, the central spines black or dark-brown;

stems branching and forming clumps, green; seed longer ( hilum to opposite point) 
than broad, the hilum obviously basal .. .. ..... . . .  I. N. conoidea.

1. Lower central spine shorter than the others, the central spines dull-tan tipped with
chalky-blue or blue-brown or pinkish or grayish straw-color; stems ( so far as 
known) unbranched; seed broader than Jong ( hilum to opposite point), the hilum 
appearing "lateral " or perhaps transitional ( 2) 

2 ( 1). Central spines usually grayish or straw-color with the upper parts pink or red or 
sometimes all red; stem green; lower porrect central spine often very short but 
sometimes to 22 mm. long; seed 2 mm. broad .. .. .4. N. intertexta. 

2. Central spines dull-tan, tipped with chalky-blue or blue-brown; stem glaucous ( 3)
3 ( 2). Radial spines 12 to 14 per areole, not pectinate, spreading irregularly at low

angles, blurring the stem; central spines similar to the radial, 4 ( or possibly 6, 
with 2 additional ones above), the upper ones about one fourth longer than the 
lower porrect one; seed 2 mm. broad ... .... ...... 2. N. ,varnockii. 

3. Radial spines 26 to 32 per areole, pectinate, obscuring the stem; central spines much
thicker and longer than the radials, 3, the upper ones about three times as long 
as the lower porrect one; seed 1.5 mm. broad . ..... 3. N. mariposensis. 

1. Neolloydia conoidea (DC.) Britt. & Rose. Stems green, not bluish, solitary to sev
eral or many, ovoid to cylindroid, 7.5-10 cm. long, 25-62 mm. in diameter; ribs slightly 
developed; tubercles protruding 6-12 mm.; central spines black or dark-brown, mostly 4 
per areole, the lower principal one turned slightly dovvnward, straight, 2-3 cm. long; radial 
spines white, 15 to 28 per areole, parallel to the stem; flower 4-6 cm. in diameter; 
petaloid perianth parts magenta or purplish; seed longer than broad. Limestone habitats 
in Brewster, Pecos and Terrell cos.; also n. Mex. 

2. Neolloydia Wamockii L. Benson. Stems blue-green, solitary, ovoid to long-ovoid,
'1-11.2 cm. long, 5-7.5 cm. in diameter; ribs 13 to 21; tubercles protruding 9 mm; central 
spines dull-tan but the tips chalky-blue or partly brown, 4 per areole or perhaps with 
2 or more above the upper median one, straight, the lower porrect; radial spines like the 
central but the dark tips shorter and the diameter a little less, 12 to 14 per areole, spread
ing rather irregularly; flower 25 mm. in diameter; petaloicl perianth parts pink; fruit 
green; seed black, papillate in a reticulate pattern, 1.5 mm. long, 2 mm. broad; hilum 
appearing '1ateral." Limestone in the desert at 560-900 or 1,200 m., from Hudspeth to
Culberson and Brewster cos. 

·· 

3. Neolloydia mariposensis (Hester) L. Benson. Stems blue-green, ovoid- or obovoid
cylindroid, 6.2-10 cm. long, 4-6 cm. in  diameter; ribs 21, the tubercles of greater height 
than the rib beneath them; tubercles protruding 3 mm.; central spines duU-tan with 
chalky-blue or partly brown tips, 2 to 4 per areole, the lower one turned and curving 
downward, one third as long but similar to the upper 1 to 3, these straight, 1.5-2 cm. 
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long; radial spines ashy-white, 26 to 32 per areole; flower to 38 mm. in diameter; seed 
black, papillate in a reticulate pattern, 1.3 mm. long, 1.5 mm. broad; hilum '1ateral" but 
transitional to the obviously basal type. Limestone in the desert at 7 50-1,000 m., 
Presidio Co.; also cen. Coah. 

4. Neolloydia intcrtexta ( Engelm.) L. Benson. WHITE VIZNAGITA. Stems solitary, elon
gate-ovoid to cylindroid, 5-15 cm. long, 4-7.5 cm. in diameter; ribs deeply and usually 
sharply indented between tubercles, the tubercles protruding 3 mm. above the rib; spines 
dense; cenh·al spines pinkish or all but the tips grayish-straw-color, usually 4 per areole, the 
three upper ones appearing to be radials, 15-22 mm. long, the lower ( obviously central) 
one porrect, 1- 3 or up to 15-22 mm. long, elongate-conical; radial spines 13 to 20 per 
areole, 9-15 or 20 mm. long; flower 2.5- 3 cm. in diameter; petaloid perianth parts pink 
or pale pinkish-white on the margins; fruit green, drying to tan or brown; seed black, 
minutely and regularly papillate-reticulate, 1.5 mm. long, 2 mm. broad. 

Var. intertexta. Stem ovoid or obovoid to cylindroid, 5-7.5 or 15 cm. long; upper central 
spines and radial spines appressed against the stem, shorter than in var. dasyacantha, 12-
15 mm. long, stouter than in var. dasyacantha, to 0.5 mm. in diameter; lower central 
spine porrect, 1-3 mm. long, elongate-conical, much shorter than the other centrals. Lime
stone in grasslands at 1,200-1,500 m., Ariz., N.M. and s. in Tex. to Jeff Davis and 
Brewster cos.; also Son. and Chih. 

Var. dasyacantha ( Engelm.) L. Benson. Stem becoming elongate-ovoid to cylindroid, 
7.5-15 cm. long; upper central spines and radial spines not strongly appressed against the 
stem, to 15-20 or 40 mm. long; lower central spine 15-20 mm. long. Limestone in the 
desert at 900-1, 500 m., N.M. and Tex. in El Paso Co. 

11. ANCISTROCACTUS Brurr. &: RoSE

Stem solitary or rarely with a few branches, globose in young plants and obovoid, 
ellipsoid, obovoid-cylindroid, obconical, turbinate or globose in older plants; ribs clear 
in older plants, the bases of the tubercles confluent; leaves not discernible; central spine( s) 
on juvenile stems 1 per areole, on mature stems 3 or 4, the lower one hooked, the others 
straight and turned upward; radial spines 6 to 22, straight or some of the lower ones 
hooked; flower on a new tubercle near the stem apex; flower-bearing portion of the 
areole on a young stem nearly circular to elliptic and adjacent to the spine-bearing portion 
of the areole at the apex of the tubercle, the flowers of later seasons lower and lower on 
the new tubercles and ultimately from their bases, the narrow connecting grooves becom
ing longer and longer; flower 2.5- 3 cm. in diameter; floral tube obconic to funnelform; 
petaloid perianth segments green to cream-color, pale-yellow, red or rose-purple; fruit 
green or red, fleshy, indehiscent, bearing 1 or commonly 2 to 13 or numerous scales; 
seed dark-brown or black, finely papillate, broader than long or longer than broad ( hilum 
to opposite side); hilum obviously basal or appearing "lateral;" cotyledons accumbent, 
not foliaceous. 

Four species in southern Texas and Mexico. 
1. Radial spines ( some longer ones) hooked; principal central spine ( the lower hooked

one) 50-7 5  or 112 mm. long; petaloid perianth parts red; fruit bearing numerous 
scale leaves, red, fleshy, thick-walled, juicy; seed longer than broad, therefore the 
hilum obviously basal ....................... .. 3. A. uncinatus. 

1. Radial spines not hooked; principal central spine ( the lower hooked one) 12-44 mm.
long; petaloid perianth parts ( so far as observed) cream-color to yellow or green
ish-yellow or (reportedly) ro�e-purple; fruit bearing 1 or commonly 2 to 13 scale 
leaves, green or red-tinged, thin-walled, not juicy; seed broader than long, the 
hilum appearing '1ateral" ( 2) 

2 ( 1). Spines finely scaberulous-canescent; radial spines 7 to 9 per areole, spreading 
rather irregularly; stem almost flat-topped, turbinate or obconical, arising only 
slightly above ground level ..................... 1. A. Tobuschii. 

2. Spines glabrous; radial spines 1 to 22 per areole, spreading rather uniformly; stem
at maturity obovoid-cylindroid, elongate (beginning to flower while it is still 
juvenile and obovoid), rising conspicuously above ground level .............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. A. Scheeri • 

•
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1. Ancistrocactus Tobwchii W. T. Marsh. Obscure cactus with normally solitary stems,
these obconical or turbinate, 3.8-5 cm. long, 3.8-5 cm. in diameter; roots fibrous; central 
spines at first light-yellow with red tips, changing to gray, 3 per areole, the upper two 
straight and turned upward, the lower one hooked and porrect, to 22 mm. long and 0.4 
mm. broad, subulate; radial spines like the central but small, 7 to 9 per areole, acicular;
flower 3-3.8 cm. in diameter; fruit green or tinged with red, with apparently only 1 to 3
scales; seed black, finely papillate, 1.5 mm. long, 1.5 mm. broad or slightly more. Lime
stone at 450 m. in Bandera Co.

2. Ancistrocactus Scheeri (Salm-Dyck) Britt. & Rose. Stems solitary, ellipsoid to nearly
globose or obovoid or elongate-obovoid, 2.5-10 or 15 cm. long, 2.5-5 or 10 cm. in 
diameter; roots fibrous or tuberous; principal central spines ventrally pale-grayish or 
whitish and dorsally black-yellow and on the curve of the hook, porrect; ;uveni'le plants 
with the longer principal central spines 1-1.2 cm. long and upper central spines mostly 
0 to 2, but sometimes 3, pale-gray, the middle one ( if present) usually short and weak; 
mature plants with the longer principal central spines 25-44 mm. long and the upper 
central spines whitish, usually 3, flattened, middle one 1-1.5 cm. long but weak; flower 
2.5-3 cm. in diameter; petaloid perianth parts greenish-yellow; fruit green, somewhat 
fleshy but thin-walled and finally dry at maturity, with 8 to 13 scales; seed brown, finely 
papillate, 1.5 mm. long, 2 mm. broad. A. brevihamatus ( Engelm.) Britt. & Rose. Brushy 
areas in grasslands at low elev. from Val Verde Co. to Jim Wells and Hidalgo cos.; 
also N .L. and Tam. 

3. Ancistrocactus uncinatus (Gal.) L. Benson. Stems unbranched, cylindroid-ovoid to 
ovoid, 7.5-15 cm. long, 5-7.5 or 10 cm. in diameter; ribs present but the constrictions 
between tubercles slitlike; central spines light-colored, tannish-white to straw-color or 
pinkish, the principal one turned upward, hooked, 5-7.5 or 11.2 cm. long, 1 or 1.3 mm. 
broad, somewhat flattened; lower radial spines reddish or reddish-tan, some hooked; flower 
2.5-3 cm. in diameter; fruit red, fleshy at maturity, with numerous scales; seed minutely 
papillate above, 1.5 mm. long, 1 mm. broad; hilum obviously basal, surrounded by a 
broad border. 

Var. Wrightii ( Engelm.) L. Benson. Upper sepaloid perianth parts obtuse; petals obtuse 
to acute. Limestone in the desert at 1,000-1,200 m., from El Paso Co. to Crockett, Starr 
and Victoria cos.; also N.M. and Chih. 

12. CORYPHANTHA ( ENGELM.) LEM.

Stems solitary or branching, sometimes forming mounds of 200 or more, subglobose to 
cylindroid, 2.5-10 or 12.5 cm. long, 25-75 mm. in diameter; tubercles separate; leaves 
not discernible; areoles circular to elliptic; spines smooth, white to gray, pink, yellow, 
brown or black; central spines 1 to 10 or more per areole, grading into the radial, straight, 
curved, hooked or somewhat twisted, acicular or sometimes subulate; radial spines 5 to 
40 per areole; flower on the new growth near the apex of the stem at the base of the 
upper side. of a tubercle distant from the spine-bearing part of the areole and connected 
by a narrow isthmus ( on immature stems and in Coryphantha macromeris up to mid-level 
on the tubercle), 1.2-5 cm. in diameter; floral tube above the ovary funnelform; fruit 
fleshy, green or red at maturity, thin-walled, without surface appendages; seed tan, brown 
or black, smooth and shining or punctate or reticulate, usually but not necessarily broader 
than long ( hilurn to opposite side), 1-2 mm. in greatest dimension; hilum usually appear
ing "lateral" but sometimes obviously basal or "oblique;" cotyledons accumbent, not 
foliaceous. 

Twenty or thirty species from Alberta to Mexico. 
1. Spines cylindroid, each with an abruptly acute apex, the upper 3 large ones of the

innermost series strongly bulbous-based, up to 4.5 mm. long, the spines about 20 
in 2 or 3 series, gradually diminishing in size, especially in the upper part of the 
outer series; stems ovoid, about 1.2-2 or 2.5 cm. long . ... . .. . . .. .  , .. ..... . . 
. . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. C. minima. 

1. Spines not cylindroid, the apices not abruptly acute ( 2)

•
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2( 1 ). Mature fruit green, commonly clavate or cylindroid or ellipsoid, but in some 
species unknown; seeds usually brown, rarely black, usually though not always 
broader than long, the hilum usually appearing '1ateral" but sometimes obviously 
basal; central spines usually present and different from the radials { 3) 

2. Mature fruit red ( 9) 
3( 2). Fruit bearing a few scales; flower at mid-level on the tubercle ( even in mature

plants) ...................................... 2. C. macrorneris. 
3. Fruit bearing no scales; flower ( except on a juvenile stem) at the base of the ventral

side of the tubercle ( 4 ) 
4(3). Tubercles protruding 2.5-3.8 cm., conspicuous; central spines 2.5-3.8 cm. long, 

1-1.5 mm. in diameter, straw-yellow with dark-red tips ................... . 
. • . . . . • . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. C. Scheeri. 

4. Tubercles protruding not more than 1.2 or rarely 2 cm.; central spines up to 1.7 cm.
long ( if the bases are as much as 1-1.5 mm. in diameter) ( 5) 

5 ( 4). Lower central spine porrect, either shorter than the upward-directed upper ones 
or lacking; sepaloid perianth parts ciliate-fimbriate; seeds reticulate ( unknown in 
C. Hesteri) (6)

5. Lower central spine porrect, longer than the upward-directed upper ones; sepaloid
perianth parts not ciliate nor fimbriate (not determined for C. ramillosa); seeds 
smooth and shining, not reticulate, sometimes minutely punctate ( unknown in 
C. ramillosa) ( 7)

6(5). Longest spines 12-20 or 2 5  mm. long; radial spines 9-1 5  mm. long; flower 1.5-2 
cm. in diameter; petaloid perianth parts apically mucronate to acuminate or attenu-
ate; stigmas 1.5-3 mm. long ..................... 4. C. vivipara. 

6. Longest spines 9-10.5 mm. long; radial spines 3-9 mm. long; flower 1.5-2 cm. in
diameter; petaloid perianth parts apically acute; stigmas about 1 mm. long ..... 
. . . . . . . . . . . . . • . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 5. C. Hesteri. 

7(5). Central spines at first dark-chocolate-brown, the lower porrect principal one re
maining so; perianth parts pale-pink to rose-purple, not yellow ..........•.... 
. • . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 6. C. ramillosa. 

7. Central spines at first pink, yellow or gray, the lower porrect principal one changing
( as do the others) to white or light-gray ( 8) 

8(7). Flower opening and reopening on two or three days; each petaloid perianth part 
yellow apically but pink basally, not bristle-tipped; seed smooth, not punctate ... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. C. sulcata.

8. Flower opening only once, then for an hour or two; each petaloid perianth part yel
low, apically toothed and bristle-tipped; seed smooth but minutely punctate .... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. C. cornifera. 

9 ( 2). Fruit globular; central spine ( s) lacking or solitary or rarely 2, similar to the 
radials; seeds black, slightly longer than broad, the hilum obviously basal; flowers 
yellow or rarely pink .......................... 14. C. mi�souriensis. 

9. Fruit much longer than its diameter, ellipsoid to clavate or cylindroid; central spines
5 to 11 or in one species 1 to 4 per areole or in another species not differentiated 

from the radial; flowers pink to white (IO). 
10( 9). Seed broader than long, the hilum appearing '1ateral," the seed coat brown; stems 

usually branching ( 11 ) 
10. Seed longer than broad, the hilum obviously basal, the seed coat brown to black ( 12)
11 ( 10). Radial spines on the upper side of the areole not markedly longer than those on

the lower; fruit usually bright-red ( though sometimes green); mature stems 2.5- 5 
cm. in diameter, 7.5-12.5 or 20 cm. long, solitary or forming clumps of several
branches . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . 9. C. strobiliformis. 

11. Radial spines on the upper side of the areole much longer than those on the lower;
fruit green at maturity; stems 1.2-2.5 cm. in diameter, 2.5- 7.5 cm. long, branching 
profusely and forming extensive mats ...••.....•• 10. C. Sneedii. 
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12(10 ). Spines in several series, not clearly differentiated into centrals and radials, the 
inner gradually somewhat larger, 30 to 7 5  per areole; seed black; stems solitary or 
rarely 2 or 3 ................................. 13. C. Dttncanii. 

12. Spines in a series of larger centrals and one of smaller radials, 17 to 38 altogether;
seed dark-brown to black ( 13)

13 ( 12). Stems ( so far as known ) solitary, cylindroid, 2.5 or 4- 5 cm. in diameter, 7.5-17 .5 
cm. long; anthers oblong, twice as long as broad ... 11. C. da.syacantha.

13. Stems branching, often profusely so, obovoid, 1.2-2.5 cm. in diameter, 3,8- 5 cm. long;
anthers ovoid ..............•.••.••••..••..•••• 12. C. Robertii. 

1. Corypbantha minima Baird. Stem simple or sparingly branched, ovoid, 1.2-2 or 2.5
cm. long, 12 mm. in diameter; tubercles subcylindroid, protruding 3 mm.; spines about
20 per areole, pale-ashy-gray or sometimes pinkish, in 2 or 3 series, all spreading parallel
to the stem, those of the inner series longer and thicker, the 3 largest in the upper part
of the areole about 4.5 mm. long, basally bulbous, above the bulb 0.5 mm. in diameter,
cylindroidal with an abruptly acute apex. C. Nellieae Croizat. Hills, at 1,200-1,3 50 m.,
Brewster Co.; endemic.

2. Coryphantl1a macromeris ( Engelm.) Britt. & Rose. Stems solitary or fo1ming clumps,
cylindroid to elongate-ovoid, 5-1 5 cm. long, to 5 cm. in diameter; each tubercle prominent 
and elongate, unlike those of the other species grooved only on the upper half, protruding 
to 1 5-25 mm.; central spines black or dark-gray to pale-gray, 4 to 6 per areole, the lower 
(principal ) one a little longer, the upper 3 or 5 less conspicuous, straight or somewhat 
curved or twisted, up to 2.5-5 cm. long and 1 mm. broad, subulate; radial spines dark- to 
pale-gray, lighter than the centrals, 9 to 1 5  per areole, �traight to slightly curving; flower 
3-4.4 cm. in diameter; petaloid periantli parts reddish-purple to rose; fruit green, the
few fimbriate scales with woolly axils.

Var. macromeris. Stems green, 10-1 5 cm. long and 5 cm. in diameter, in clumps to 
3 dm. in diameter; tubercles mostly 1 5  mm. long vertically, 6-9 mm. broad, protruding 
1 5-25 mm. Clay and gravelly soils in the desert at 800-1,350 m., w. of Pecos River and 
in Reeves Co.; also N.M. and s. to Zac. 

Var. Runyonii (Britt. & Rose} L. Benson. Stems gray-green, up to 5-7.5 cm. long, 25-38 
mm. in diameter, in clumps to 9 dm. in diameter; tubercles mostly to 7.5 mm. long and
4.5 mm. broad, protruding 12 mm. Gravelly and white silt soils at low elev. from Starr
Co. and Cameron Co.: endemic.

3. Coryphantha S�heeri ( 0. Ktze.) L. Benson. Stems solitary or sometimes in clusters,
ellipsoid, 1-1.7 5 dm. long, 7.5-10 cm. in diameter; tubercles elongate, prismatic-cylindroid, 
protruding 25-38 mm.; central spines straw-color with dark-red tips or pink, 1 to 4 or 
5 per areole, nearly porrect, to 38 mm. long and I .or 1.5 mm. in diameter, acicular; radial 

spines 1 to 4 or 5 per areole; flower 5-7.5 cm. in diameter; petaloid pcrianth parts yellow 
or with red streaks; fruit green, fleshy; seed brown or perhaps becoming black, very finely 
reticulate, 2 mm. long, 3 mm. broad; hilum in the curve. C. Muehlenpfordtii (Poselger} 
Britt. & Rose. 

Var. Scheeri. Stem solitary; young areoles not covered with wool; central spine I, to 
38 mm. long, not strongly curved nor hooked; radial spines 8 to 10 or 11, to 2 cm. long; 
sepaloid perianth parts witl1 glabrous margins; petaloid perianth parts yellow with red 
streaks. N.M. and Tex. near the Pecos River and in the Big Bend; also Mex. 

Var. valida ( Engelm.) L. Benson. Stem solitary; young areoles covered densely with 
wool; central spines 1 to 4 or 5, one to 38 mm. long, not strongly curved and not hooked; 
radial spines 9 or 12 to 16, to 3 cm. long; sepaloid perianth parts ciliate; petaloid perianth 
parts yellow. Ariz. to N.M. and Tex. e. to the Davis Mts.; also Chih. 

Var. uncinata L. Benson. Stem branching unknown; young areoles covered densely with 
deciduous wool; central spines 1 to 3 in young plants, 3 and equal in mature plants, 25 
mm. long, all strongly arcuate and apically hooked; radial spines about 16, about 25 mm.
long; flowers unknown. Near El Paso; endemic.

4. Coryphantha vivipara (Nutt.) Britt. & Rose. Stems depressed-globose to ovoid or
cylindroid, in some varieties fonning clumps of 200 or more, 4-7.5 cm. in diameter; 
tubercles protruding 6-19 mm.; central spines usually white basally but tipped with pink, 
red or black, 3 to 10 per areole, spreading at various angles, straight, up to 12-19 or 
25 mm. long, 0.3-0.6 mm. in diameter, acicular; radial spines white, 12 to 40 per areole; 
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flowers in some varieties open only an hour or two on one day in the year but in other 
varieties often in several crops produced at different times; flower 2.5-5 cm. in diameter; 
petaloid perianth parts pink, red, lavender or yellow-green; fruit green, fleshy; seed 
brown, reticulate, 1.2 mm. long, 1.5-2 mm. broad; hilum appearing "lateral." 

Var. vivipara. Stems depressed-globose to ovoid, 2-2.5 cm. long, 3.8-5 cm. in diameter; 
central spines 4, the lower one red and dark-colored or basally white; radial spines 12 to 
20, white, 1-1.2 cm. long; fruit 1.2-2 cm. long; seed 1.5-1.8 mm. long. Alta. and Ore., e. 
to Minn., Kan., N.M., Okla. and the n. Tex. Panhandle. 

Var. radiosa {Engelm.) Backeberg. Stems ovoid to cylindroid, 5-7.5 cm. long, 2-5.6 
cm. in diameter; central spines 3 or 4, the lower one pink to red, relatively less prominent
among the radials than in var. vivipara; radial spines 20 to 40, white to pink, 1.2-2 cm.
long; fruit 2-2.5 cm. long; seed 2 mm. long. Incl. var. neomexicana ( Engelm.) Backe berg,
C. fragrans Hester, Mammillaria vivipara {Nutt.) Haw. subsp. radiosa and var. texana
Engelm. N.M. to Okla. and w. and cen. Tex.

5. Coryphantha Hesteri Y. Wright. Stems forming clumps 1-1.5 dm. in diameter, each
broadly obovoid to turbinate or subglobose, 2.5-4 or 5 cm. long, 2-3 or 4.4 cm. in di
ameter; tubercles wide and prominent, protruding 6-9 mm.; central spines white or some
times red-tipped, 1 to about 4 per areole, all in the upper portion and turned upward, 
to 1 cm. long, tapering, acicular; radial spines white, 12 to 14 per areole, 3-9 mm. long; 
Hower 1.5-2 cm. in diameter; petaloid perianth parts lavender. Limestone and other 
soils at 1,200-1,500 m. in n. Brewster Co.; endemic. 

6. Coryphantha ramillosa Cutak. Stem globular or broadly obovoid, 6-7.5 cm. long,
6 cm. in diameter; tubercles wide and prominent, protruding 12-15 mm.; central spines 
4 with 1 to 3 accessory ones above them, straight or somewhat curved, the lower one 
dark-brown, porrect, 2.5-4 cm. long, the upper 3 nearly white, turned upward, the 
principal central spine 0.75 mm. in diameter, acicular; radial spines white, 9 to 20 per 
areole. Limestone in the desert at 750-1,050 m. in Brewster and Terrell cos.; also Coah. 

1. Coryphantha sulcata ( Engelm.) Britt. & Rose. Stems branching, forming clumps,
subglobose or obovoid, 7.5-12.5 cm. long and the same diameter; tubercles protruding 
12 mm.; spines at first either yellow-and-pink or pink, later gray or overlain by gray or 
white; central spine { s) 1 or perhaps 2 or 3 per areole, spreading, slightly curving, up to 
9-12 mm. long, 0.5 mm. in diameter, acicular; radial spines similar but shorter, 6 to 8 per
areole; Hower 4-6.2 cm. in diameter; petaloid perianth parts red basally, yellow distally;
fruit green, fleshy; seed brown, smooth and shining, 1 mm. long, 2 mm. broad.

Var. sulcata. Stem subglobose, 75-125 mm. long, of equal diameter; spines at first 
yellow-and-pink or pink, later overlain by gray or white, 0.3-0.5 mm. in diameter; Hower 
to 5-6.2 cm. in diameter. Sandy or gravelly soil at low elev. from Wichita and Tarrant 
cos. to Uvalde, Austin and Duval cos. 

Var. Nickelsiae ( K. Brandeg.) L. Benson. Stem obovoid, about 5 cm. long, 3.8-5 cm. in 
diameter; spines pink overlain by gray or white, slender, 0.3-0.4 mm. in diameter; flower 
about 4 cm. in diameter. Low elev. in Tex., perhaps at Laredo; definitely in N.L. 

8. Coryphantha cornifera (DC.) Britt. & Rose. Stems solitary or sometimes several,
cylindroid ( the younger globose ), 7.5-10.25 cm. long, 4.4-6 cm. in diameter; tubercles 
protruding 9-12 mm.; central spines gray or sometimes reddish, 1 to 4 per areole ( 0 in 
juvenile plant�), the lower (principal) one porrect, 9-17 mm. long, 1-1.5 mm. in diameter, 
acicular; radial spines 16 to 26 per areole, spreading; :Hower about 5 cm. in diameter; 
petaloid perianth parts yellow; fruit green, fleshy; seed brown, smooth and shining, 
minutelv punctate, 1.2 mm. long, 2 mm. broad. 

Var. Echinus ( Engelm.) L. Benson. Central spines 3 or 4, the lower one somewhat 
larger, straight or curving, 12-17 or 22 mm. long, basally 1-1.5 mm. in diameter; radial 
spines 16 to 26. Limestone in the desert at 660-900 or 1,400 m., from El Paso Co. to 
Howard, Coke and Val Verde cos.; also Chih. and Coah. 

9. Coryphantha strobiliformis ( Poselger) Orcutt. Stems solitary or forming clumps,
cylindroid, 5-12.5 or 20 cm. long, 2.5-5 cm. in diameter; tubercles cylindroid, protruding 
1 cm., becoming spineless, hard and persistent on the lower part of the stem; central 
spines straw-yellow, usually tipped with pink or pale-red, the principal one central in the 
nrcole, surrounded by 5 to 7 smaller ones, straight, up to 12-15 mm. long, 0.3 mm. in 
diameter, acicular; radial spines pale-straw-color or white or pale-gray, 20 to 30 per 
areole; :Hower 2-3 cm. in diameter; petaloid perianth parts pink; fruits red or sometimes 
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some of them green, fleshy; seed brown, punctate, 0.8 mm. long, 1 mm. broad; hilum 
very small, appearing "sublateral." Escobaria tuberculosa ( Engelm.) Britt. & Rose. 

Var. strobiliformis. Stem 5-12.5 cm. long, 2.5-5 cm. in diameter; the most central 
spine longest, surrounded by 5 to 7 smaller centrals, up to 12-15 mm. long, to 0.3 mm. 
in diameter. Limestone in deserts and grasslands at 750-1,550 m. from El Paso Co. to 
Pecos and Terrell cos.; also Ariz., N.M. and Chih. 

Var. durispina (Quehl) L. Benson. Stem 15-20 cm. long, about 5 cm. in diameter; the 
most central one or two spines surrounded by 4 to 6 centrals, some smaller, up to 15-19 
mm. long, some about 0.6 mm. in diameter. In the Big Bend; "Mex."

10. Coryphantha Sneedii ( Britt. & Rose) Berger. Stems much-branched, forming
clumps, cylindroid, 25-75 mm. long, 1-2.5 cm. in diameter; tubercles protruding 3 mm., 
persistent and hard after fall of the spines; spines obliterating the stem; central spines 
white, tipped with pink or lavender, about 6 to 9 per areole, the strictly central one short, 
straight, the longer ones 4.5-6 mm. long, to 0.3 mm. in diameter, acicular; radial spines 
white, 25 to 35 per areole, those on the upper side of the areole 4.5-6 mm. long, those 
on the lower 3 mm. long; flower 12-19 mm. in diameter; petaloid perianth parts white 
or at least the midribs pink or rose or magenta or partly brownish; fruit green or tinged 
with brown or red; seed reddish-brown, strongly reticulate, 0.75 mm. long, 1.25 mm. 
broad; hilwn appearing "sub-basal." Limestone ledges in the desert and grassland at 
1,300 or 1,500-1,650 m., N.M. and Tex. in the Franklin Mts. 

11. Coryphantha dasyacantha ·(Engelm.) Orcutt. Stems solitary (so far as known),
the older ones elongate-cylindroid, 75-175 mm. long, 5-7.5 cm. in diameter; tubercles 
persisting on the lower part of the stem and becoming hard after the fall of the spines, 
protruding 4.5-12 mm.; central spines varying upward from the light-colored bases 
through pink, then red to black, 1 to 4 or 5 per areole, 1 usually porrect to directed 
downward, up to 9-12 mm. long, 0.25 or to 0.5 mm. in diameter, acicular; radial spines 
white or straw-color, 16 to 28 per areole; flower 2-2.5 cm. in diameter; petaloid perianth 
parts pink; fruit red, fleshy; seed dark-brown to "almost black," 1 mm. long, 0.7 mm. 
broad; hilum large, obliquely basal Escobaria dasyacantha ( Engelm. ) Britt. & Rose. 

Var. dasyacantna. Spines obscuring the stem; radial spines white, about 24 to 28 per 
areole, up to 7.5-10.5 mm. long. Igneous rocks and probably limestone mostly in woodland 
and grassland at 800-1,700 m. from El Paso to the Big Bend; endemic. 

Var. varicolor (Tiegel) L. Benson. Spines not dense, the green of the stems conspicu
ous; radial spines straw-color or some small ones white, 16 to 18 per areole, to 6 mm. long. 
Igneous rocks, limestone or novaculite in grassland at 500-1,400 m., in Presidio, Jeff 
Davis and Brewster cos.; endemic. 

12. Coryphantha Rohertii Berger. Stems branching and forming clumps, cylindroid
to ovoid-cylindroid, ultimately 3.8-5 or 12.5 cm. long, 2-2.5 cm. in diameter; tubercles 
protruding 6-9 mm.; spines obscuring the stem; central spines pale-yellow with dark 
either red, brown or black tips, 5 to 8 per areole, mostly turning upward, straight, to 
12 mm. long, 0.2 mm. in diameter, acicular; radial spines white, averaging 20 to 30 per 
areole; flower as a whole with a bronze-pink appearance, 2-2.5 cm. in diameter; petaloid 
perianth parts lavender to pale-purple; fruit red, fleshy; seed black or brown, punctate, 
1-1.25 mm. long, 1 mm. broad; hilwn clearly basal. Limestone in the desert or grassland
at 300 m., from Val Verde Co. to Hidalgo Co.; also Coah. to Tam.

13. Coryphantha Duncanii (Hester) L. Benson. Stems solitary or rarely 2 or 3, broadly
turbinate or subglobose to obconical, 2.5-6 cm. long and of equal diameter; tubercles pro
truding 4.5-6 mm.; spines completely obscuring the stem, in several series, the innermost 
larger but the distinction of central and radial spines not clear, white or with short dark
brown tips, 30 to 75 per areole, straight or bent or curved or twisted through crowding, 
slender, fragile, up to 9-12 or 22 mm. long, 0.1-0.2 mm. in diameter, acicular; flower 
10.5-12 cm. in diameter; petaloid perianth/arts pink; fruit red; seed black, shiny, the
surface pitted, 1-1.2 mm. long, 0.8 mm. broa ; hilum obviously basal. Limestone of deserts 
at 1,000-1,650 m., N.M. and Tex. in Brewster Co. 

14. Coryphantha missouriensis ( Sweet) Britt. & Rose. Stems solitary or branching and
forming clumps, hemispheroid to depressed-globose, 2.5-5 cm. long, 3.8-5 or 10 cm. in 
diameter; tubercles elongate, protruding 12-15 mm.; areoles circular; spines pubescent;
central spine ( s) commonly none but sometimes 1 or rarely 2 per areole, not conspicuously 
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differentiated; radial spines 8 to 20 per areole, spreaqing, straight, to 1-2 cm. long, 
slender, 0.3 mm. in diameter, acicular; flower 25-56 mm. in diameter; fruit red, fleshy; 
seed black, obviously punctate, 1-2.5 mm. long, 1.5-2 mm. broad; hilum clearly basal, 
slightly oblique. Neobesseya missouriensis ( Sweet) Britt. & Rose. 

Var. caespitosa (Engelm.) L. Benson. Radial spines usually 12 to 15; flower 5-6.2 cm. in 
diameter; sepaloid perianth parts fimbriate; petaloid perianth parts acuminate-attenuate; 
fruit globular to ellipsoid, 1.5-2 cm. long; seed 2-2.5 mm. long. Neobesseya similis
(Engelm.) Britt. & Rose. Kan. to Bexar Co., Tex. and n.w. La. 

Var. robustior (Engelm.) L. Benson. Radial spines usually 12 to 15; flower 4.4-5 cm. in 
diameter; sepaloid perianth parts not fimbriate; petaloid perianth parts abruptly long
acuminate; fruit globose, about 1 cm. in diameter; seed not available. Neobesseya
Wissmannii ( Hildernann) Britt. & Rose. Tex. Panhandle and just s. in the Plains Country; 
endemic. 

13. ARIOCARPUS SCHEIDW.

Stem unbranched, turbinate, above ground flattened or depressed-globose, 6-12.5 cm. in 
diameter; tubercles separate, often flattened and imbricated like the petals of a cultivated 
rose, in the local species sculptured, cartilaginous, tending to be triangular or prismatic; 
roots large and fusiform; leaves not discernible; areole none or vestigial in the adult 
plant; spines present only in very young plants; flower on the new growth near the apex 
of the stem at the base of the obscure hair-covered upper side of a tubercle and distant 
from the vestige ( if any) of the spine-bearing part of the areole and ( in the species in 
the United States) connected with it by an isthmus; flower 2-5 cm. in diameter, rotate
campanulate; floral tube above the ovary obconical, white or magenta; fruit greenish, red 
or reddish-purple but turning brown, fleshy at maturity, the surface bare; seed black, 
shiny, slightly longer than broad ( hilum to opposite side); hilum obviously basal; cotyle
dons accumbent, not foliaceous. 

Six species from Texas to Queretaro. 
1. Ariocarpus &ssuratus ( Engelm.) K. Schum. LIVING ROCK. Stem solitary, gray-green,

inconspicuous, broadly turbinate, only the flattened or somewhat convex top protruding 
above ground, 3.8-5 cm. long, to 1 dm. in diameter; areoles densely woolly; flower to 3.4 
or 4 cm. in diameter; petaloid perianth parts pale-magenta; fruit white to greenish, fleshy 
but drying at maturity and becoming brown; seed 0.8 mm. long, 0.6 mm. broad. Lime
stone in the desert at 500-3,300 m., from Presidio Co. to the Pecos River; also adj. 
Chi'.h. and Coah. 

FAM. 132. LYTHRACEAE ST.-Hrr,. LoosESTRIFE FAMILY 

Herbs, shrubs or trees; leaves opposite, whorled or alternate, simple, entire; stipules 
minute or wanting; Bowers perfect, regular or sometimes irregular, solitary or clustered, 
4- to 7-parted, the peduncles usually bibracteolate; calyx tubular to campanulate, per
sistent, 4- to 6-toothed and often with accessary teeth in the sinuses, the toothlike lobes
valvate; petals inserted in the throat of the hypanthium between the lobes or rarely absent;
stamens 4 to many, inserted on the hypanthium, when as many as the petals then opposite
the sepals; style simple or wanting, the stigma capitate; fruit capsular, dry, 1- to several
celled.

About 550 species in 25 genera, mostly in the tropics. 
1. Shrubs or small trees ( 2)
1. Herbs or only partially suffrutescent ( 4)
2( 1). Flowers in terminal panicles; terrestrial shrub or small tree ................ . 

. . . . . • • . . . . . . . • • . . • . . . . . . . . . . . . . . . . . . • . . . . . . . 1. Lagerstroernia, p. 1114. 
2. Flowers axillary ( 3)
3(2). Flowers in cymes in leaf axils; aquatic shrub ..... 2. Decodon, p.1114. 
3. Flower solitary in leaf axils; not strictly aquatic ...... 3. Heimia, p. 1114. 
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4( 1). Flowers irregular; calyx gibbous or spurred at base; petals unequal .......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. Cuphea, p. 1117. 

4. Flowers regular or nearly so, symmetrical ( 5)

5 ( 4). H ypanthium elongated, cylindrical or tubular .... .4. Ly thrum, p. 1115. 
5. Hypanthiwn campanulate or turbinate, becoming hemispheric or globose ( 6)

6( 5). Flowers two or more in leaf axils; capsules bursting irregularly ............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. Ammannia, p. 1116. 

6. Flowers solitary in leaf axils; capsules indehiscent or regularly dehiscent ( 7)

7(6). Petals wanting; capsules indehiscent; submersed aquatic plants ............. . 
. . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. Peplis, p. 1117. 

7. Petals present; capsules dehiscent; terrestrial or marsh plants ( 8)

8( 7). Flowers sessile; capsules septicidally dehiscent .... 7. Rotala, p. 1117. 
8. Flowers pedunculate; capsules variously dehiscent .... 3. Heimia, p. 1114. 

1. LAGERSTROEMIA L. CRAPE-MYRTLE 

About 50 species in Asia and Australasia. 

I. Lagerstroemia indica L. CRAPE-MYRTI.E, cRESPON. Deciduous shrub or small tree,
to about 7 m. high, the branchlets 4-angled, the trunk to 17 cm. in diameter, the gray 
bark smooth; leaves sessile or nearly so, alternate, suborbicular to oblong-elliptic or 
obovate, entire, to 7 cm. long, rounded to broadly cuneate at base, emarginate to rounded 
or sometimes short-acuminate at apex, glabrous or hirtellous along the midrib beneath; 
stipules conical, deciduous; Bowers in terminal panicles to 2 dm. long, pedicellate, 4- to 
7-parted, perfect, regular; pedicels bracted; calyx carnpanulate, smooth, 7-10 mm. long;
petals usualJy 6, to 2 cm. long, white to pink or purple, with slender claws, the blades
orbicular-cordate and crisped-erase; stamens 36 to 42, with long filaments; capsule 6-
celled, ellipsoid-globose, loculicidal, about 1 cm. long; seeds winged at top. 

A handsome Old World shrub that is widely cultivated for its highly ornamental 
Bowers; occurring as an escape in old fields and about abandoned homesteads in south 
Texas. 

2. DECODON J. F. GMEL.

A monotypic genus. 

I. Decodon verticillatus (L.) Ell. WATER-WILLOW, swA:MP-L00SESTRIFE. Perennial
herb or suffrutescent, smooth or downy; stems 4- to 6-sided, to 25 dm. long, recurved
arching and rooting at tips, the bark of submersed parts spongy-thickened; leaves shortly 
petioled, opposite or whorled, elliptic-lanceolate to lanceolate, acuta to subacuminate, to 
about 1 dm. long and 4 cm. wide, the upper ones with clustered pedicelled flowers in 
their axils; flowers trimorphous; calyx with 5 to 7 erect teeth and as many longer and 
spreading terete hornlike processes at the sinuses; petals 5, cuneate-lanceolate, magenta, 
crinkly, about 12 mm. long; stamens 10, of 2 lengths, exserted; style filiform, about 14 
mm. long; capsule globose, 3- to 5-celled, loculicidal, black, 3-5 mm. in diameter. In
swamps, shallow pools, in and on margin of ponds and lakes in e. Tex., July-Oct.; from
Fla. to Tex., n. to N.E., N.Y., s. Ont. and s. Ill.

The characteristic of the stems rooting at their tips enables the plant to spread rapidly. 

3. HEIMIA LINK & Orro

Slender deciduous herbs or shrubs; leaves opposite or with some alternate, exstipulate; 
flowers pedunculate, solitary in the axils of the leaves; calyx campanulate, with hornlike 
spreading processes between the lobes; petals 5 to 7; stamens 10 to 18; style slender, 
the stigma capitate; capsule 4-celled. 

Three species from Texas south to Argentina. 
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1. Leaves tapering to a sessile or short-pctioled base; pecluncle stout, about 2 mm. long,
the bracts elliptic-oblanceolate and about 4 mm. long and 2 mm. wide; petals 
yellow ...................................... 1. H. salicifolia. 

1. Leaves auricled at base; peduncle filiforrn, more than 1 cm. long, the bracts ovate
and about 2 mm. long and 1 mm. wide; petals pink to purple ................ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. H. longipes. 

I. Heimia salicifolia ( H.B.K.) Link & Otto. HACHINAL. Shrub to 3 m. high, usually
much smaller, glabrous throughout; leaves mostly opposite, sessile to short-petioled, 
linear-oblanceolate to linear-lanceolate or lanceolate, to about 5 cm. long and 1 cm. wide, 
obtuse to acute at apex; flowers solitary and short-pedunculate in the axils, inodorous; 
calyx campanulate, 5-9 mm. long, with triangular acuminate lobes that become closely 
connivent over the capsule; petals 5 to 7, orange-yellow, oval, 12-17 mm. long, fugacious; 
capsule about 4 mm. in diameter, loculicidal. Nesaca salicifolia H.B.K. Along resacas, 
sh-earns or in wet soil in brushlands in the Rio Grande Plains of s. Tex., Mar.-June; from 
Tex., s. through Mex. to C.A. and S.A.; also Jam. 

2. Heimia longipes (Gray) Cory. Subshrubby to somewhat herbaceous plants with
sprawling and trailing much-branched slender stems to 9 elm. or more long, glabrous 
throughout; leaves subsessile, linear, acute at apex, auriculate at base, with prominentl}' 
revolute margins, to 5 cm. long and 4 mm. wide; peduncles filiform, elongated, often 
about as long as the leaves, bibracteolate below the flowers; calyx 5-7 mm. long, with 
short 2-grooved triangular lobes; petals pink to purple, obovate, 6-7 mm. long; style 
filiforrn, much-exserted; capsule about 4 mm. in diameter, opening by a little lid and 
then splitting septifragally. Nesaea longipes Gray. On seepage rocks and about springs in 
the Edwards Plateau and the Trans-Pecos, May-July; apparently endemic. 

4. LYTlffiUM L. LOOSESTRIFE 

Herbs or shrubs with 4-angled stems; leaves opposite, alternate or sometimes whorled, 
entire; flowers usually solitary in the axils, often dimorphous, with a short bibracteolate 
peduncle; calyx tube cylindric, 8- to 12-ribbed, 4- to 7-toothed, with an equal number 
of appendages in the sinuses; petals 4 to 6, attached to the rim of the calyx tube, rarely 
wanting; stamens 4 to 12, inserted rather low on the calyx tube; style filiforrn; capsules 
cylindrical, included in the calyx tube, membranous, 2-celled, usually bursting irregularly; 
seeds numerous. 

About 35 species of wide geographical distribution. 

1. Stern leaves mostly widest at or above the middle, tapering or abruptly contracted
into a subpetiolar base ( 2) 

1. Stem leaves mostly widest below the middle, somewhat rounded to subauriculate at
the usually sessile to clasping base ( 3) 

2( 1). Stern leaves broadly elliptic to elliptic-obovate, rounded to subobtuse at apex; 
endemic in Edwards Plateau ................... I. L. o-valifolium. 

2. Stem leaves typically narrowly elliptic, acute to acurninate at apex; widespread in
eastern third of Texas ......................... 2. L. lanceolatum. 

3 ( 1). Leaves of inflorescence typically linear-lanceolate; appendages of calyx tube 
subulate and erect, much longer than the teeth; distribution Panhandle and 
north-central Texas ........................... 3. L. dacotanum. 

3. Leaves of inflorescence typically linear; appendages of calyx tube fleshy-marnmillate
and curved outward, about as long as the teeth; distribution south-central and 
west Texas .................................. 4. L. californicum. 

I. Lythrum ovalifolium Koehne. Perennial herb to 35 cm. high, the stem much
branched from near base; stern leaves broadly elliptic to elliptic-obovate, rounded to 
obtuse at apex, to 25 mm. long and 8 mm. wide, abruptly contracted at base, mem
branous; leaves of inflorescence similar to stem leaves but much smaller; calyx tube 5-6 
mm. long; petals obovate, lavender, 3-4.5 mm. long, 1.5-2 mm. wide. Rare along and in
water of rivers and streams in the e. Edwards Plateau, Apr.-June; endemic.
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2. Lythrum lanceolatum Ell. Plant to 1 m. or more high, the stem usually much
branched ( especially above), often in large clumps; stem leaves elliptic to elliptic
lanceolate, to 55 mm. long and 1 cm. wide, acute to acuminate at apex, tapering to a 
cuneate base with straight margins; leaves of inflorescence similar to stem leaves but 
much smaller; calyx tube about 5 mm. long, the slenderly subulate appendages much 
longer than the teeth; petals obovate, purple or cerise-red to lavender-blue, 3-6 mm. 
long; ovary with a thick ring at base. Rather frequent in meadows, prairies, ditches and 
depressions in the e. third of Tex., rare elsewhere in Tex., Apr.-Oct.; from Tex. and 
Okla., e. to Fla., Va. and Tenn. 

3. Lythrum dacotanum Nieuw. Perennial from a woody rootstock, to about 1 m.
high, the stems mostly much-branched, rarely simple; stem leaves elliptic to elliptic
lanceolate or linear-lanceolate, rounded to subauriculate at base, obtuse to acute at apex, 
to 35 mm. long and 7 mm. wide; leaves of inflorescence similar to the stem leaves but 
much smaller; calyx tube 5-6 mm. long; petals purple, obovate, 5-7 mm. long. L. alatum 
of Tex. reports (probably). Mostly in prairies and meadows of Panhandle and n.-cen. 
Tex., May-July; from Tex. and Ark., e. to Ga., Tenn. and Va., w. to Colo. and Wyo., 
n. to Ont.

4. Lythrum californicum T.&G. HIERBA DEL CANCER. Perennial with creeping woody
rootstock, to 15 dm, high, usually much smaller, pale-green and glabrous; stems mostly 
erect, paniculately and divaricately branched above; stem leaves alternate, firm, narrowly 
linear to linear-oblong or the lower leaves sometimes lanceolate, acute at apex, more or 
less rounded to somewhat auriculate at the sessile base, to about 3 cm. long and 5 mm. 
wide; leaves of inflorescence linear, obtuse to acute, much smaller than the stem leaves; 
calyx tube cylindric, 5-7 mm. long, the subulate teeth sharply acute; petals obovate, 
bright-purple, 4-6 mm. long, 2-4.5 mm. wide; capsule oblong-clavate, the linear-lanceolate 
seeds about 1 mm. long. L. alatum Pursh var. breviflorum (Gray) Wats., L. linearifolium 
(Gray) Small, L. parvulum Nieuw. In moist ground or water along streams, about ponds 
and springs, in depressions, and salt flats mainly in s.-cen. and w. Tex., Mar.-Nov.; from 
Tex., n. to Kan. and w. to Calif. and n. Mex. 

5. AMMANNIA L.

Mostly low and inconspicuous glabrous annual herbs, the stems mostly 4-angled; leaves 
opposite, sessile, entire, narrow and often elongated; flowers small, usually in 3- to 
many-flowered axillary cymes, usually 4-merous; calyx globose or campanulate, 4-angled, 
4-toothed, usually with a little horn-shaped appendage in each sinus; petals 4, small,
deciduous, sometimes wanting; stamens 4 to 8, inserted on the calyx tube; style somewhat
persistent; capsule 2- to 4-celled, bursting irregularly; seeds numerous, angled and
minutely pitted.

About 30 species widespread in tropical and warm temperate regions. 
I. Cymes decidedly pedunculate; mature capsule surpassing the calyx ...... .. ... . .  . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I. A. auriculata. 
I. Cymes sessile or essentially so; mature capsule equal to or shorter than the calyx ( 2)
2 ( 1). Style 1.5-3 mm. long; leaves linear to narrowly oblong, clasping stem at the

auriculate base ..................•... ......... 2. A. coccinea. 
2. Style about 0.5 mm. long; leaves linear-oblong to oblanceolate, the lower ones

cuneate at base, the upper ones truncate to cordate-auriculate at base . . . ... ... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. A. teres.

I. Ammannia auriculata Willd. Plant erect or with a few short ascending branches, to
about 8 dm. high, usually much smaller; leaves linear-lanceolate to linear, long-attenuate, 
to 5 cm. long and 7 mm. wide, all but the very lowest auriculate-cordate at base; cymes 
loosely 3- or more-flowered on peduncles to 5 mm. or more long or with solitary flowers 
on pedicels to about 3 mm. long; calyx 1.5-2 mm. long, wit'h prominent triangular teeth, 
8-nerved, in fruit becoming subglobose and 2-3 mm. in diameter; petals minute, purple
to white, soon dropping; style filiform, 1.5-3 mm. long; capsule surpassing the calyx;
seeds reddish-brown. In swamps, ditches and about pond mar� throughout much of
cen. Tex., May-July; from Miss. to N.M. and Mex., n. to Ind. and S.D.

2. Ammannia coccinea Rottb. TOOTH-CUP. Plants rather stout, ascending or depressed-
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spreading, to about 5 dm. high, the stem branched below and spongy when growing in 
water; leaves linear-oblong to linear-lanceolate, to 1 dm. long and 15 mm. wide, mostly 
much smaller, cordate-auriculate and clasping stem at base, acute to acuminate at apex; 
cymes closely 2- to 5-flowered, essentially sessile; calyx 2.5-5 mm. long, in fruit 3-5 mm. 
in diameter; petals pink to purple, 1-2 mm. long, fugacious; style persistent, 1.5-3 mm. 
long; capsule about 4 mm. long. In mud of ditches, ponds, lakes and streams in e., cen. 
and extreme s. Tex., Apr.-Nov.; from Fla. to Tex. and Mex., n. to 0., Ill., Minn., Neb., 
Mont. and Wash. 

3. Ammannia teres Raf. Plant erect, the stout stems simple or with few erect branches
near the base, to about 6 dm. high, usually much smaller, fleshy; leaves oblong to 
oblanceo1ate, obtuse to subacute at apex, tapering at base or rarely subauriculate, the 
longer leaves to 6 cm. long; flowers several in the axils, sessile; calyx teeth very short and 
broad; petals pink, about 1 mm. long, fugacious; style thick, about 0.5 mm. long; fruiting 
calyx about 5 mm. in diameter; seeds whitish-brown. Swamps and tidal marshes in s.e. 
Tex., summer; from Fla. to Tex., n. to N.J. 

6. PEPLIS L.

A monotypic genus. 
1. Peplis diandra Nutt. WATER-PURSLANE. Aquatic or sometimes terrestrial herb,

rooting in mud, glabrous, with slender simple stems to about 4 dm. long; leaves opposite, 
those of submersed plants elongated, linear, minutely retuse at the obtusish apex, thin 
and flaccid, closely sessile by a broad base, to about 3 cm. long and 3 mm. wide, when 
emersed shorter and contracted at base; flowers small, greenish, solitary and sessile in 
axils of leaves; calyx without appendages, 2-3 mm. long, with 4 broad triangular pinkish 
lobes; petals none; stamens 4; style abbreviated; capsule globose, 2-celled, indehiscent, 
about 2 mm. in diameter. Didipli.Y diandra (Nutt.) Wood. In shallow water and on 
margin of water of ponds and lakes in e. Tex., Mar.-June; from Fla. to Tex., n. to Va., 
0., Ind. and Wisc. 

7. ROTALA L.

About 50 species, widespread mostly in tropical or subtropical regions .. 
1. Rotala ramosior ( L.) Koehne. TooTH-CUP. Small annual herb, low and sprawling

to erect and spreading, with simple or diffusely branched 4-angled stems, glabrous, to 
45 cm. high, usually much smaller; leaves opposite, subsessile to somewhat petioled, 
linear-oblong to elliptic or oblanceolate, obtuse, to about 45 mm. long and 1 cm. wide; 
flowers regular or nearly so, small, solitary in leaf axils, 4-merous, bibracteolate; calyx 
with appendages shorter to longer than the teeth, the tube campanulate to globose; 
petals 4, attached to rim of calyx tube, white or pink; stamens 4, attached low on calyx 
tube; capsule globose, 4-celled, enclosed in the membranous calyx, the valves minutely 
transverse-striate, to 5 mm. long and 4.5 mm. broad, the somewhat persistent style about 
0.5 mm. long; bractlets linear-lanceolate to subulate, to 4 mm. long. In sandy or muddy 
soil in water or on the edge of ponds, lakes, tanks and in depressions in the e. half of 
Tex., May-Oct.; from Fla. to Tex., n. to N.E., N.Y. and the Lake States; also Wash. 
and Ore. 

Most of our material is referable to var. interior Fem. & Grise. This is a more robust 
and upright plant than var. ramosior. The larger leaves are usually subsessile and are 
5-10 mm. wide, the capsules are 3.5-5 mm. long and 3.2-4.5 mm. broad, and the linear
lanceolate bractlets are 1.6-4 mm. long. These organs in var. ramosior have smal1er
measurements.

8. CUPHEA P. BR. 0 

Herbs or woody plants, mostly clammy-pubescent; leaves entire; flowers solitary in 
axils or in terminal spikes or racemes; calyx tubular, 12-ribbed, gibbous or spurred at 

0 See Append.a. 
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base on upper side, the 6 lobes with small teeth in the sinuses; petals 6, unequal; ovary 
with a curved gland at the base next to the calyx spur, 1- or 2-celled; style slender, the 
stigma 2-lobed; stamens 6 to 14, adnate to near the top of the hypanthium; embryo with 
orbicular cotyledons; capsule ovoid or ellipsoid, few-seeded, soon ruptured on one side. 

About 2 50 species, primarily in the American tropics. 
1. Mature calyx 5-7 mm. long, the limb subequally 5-lobed .................. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. C. carthagensis. 
1. Mature calyx 8-12 mm. long, the limb noticeably bilabiate ................. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. C. viscosissima. 

1. Cuphea carthagensis (Jacq.) Macbr. Plant annual, 2-9 dm. high, the stem and
branches with scattered bristly hairs; leaves short-petiolate, elliptic to oval or sometimes 
obovate, 2-6 cm. long, rugose ( especially with age ); hypanthium and calyx 5-7 mm. 
long, usually with few bristles; calyx lobes minute, broadly deltoid; petals pink or 
bluish, elliptic or nearly so, 1.5-2 mm. long; capsule 4- 5 mm. long. On edge of low wet 
woods, rare in s.e. Tex. ( Hardin Co.), July-Sept.; from S.A., n. through C.A. and Mex. 
to Tex. and N .C. 

2. Cuphea viscosissima Jacq. BLUE WAXWEED. Plant annual, viscid-hairy, 1-7 dm.
high; leaves with petioles to about 1 5  mm. long; blade lanceolate to ovate-lanceolate, 
1-3.5 cm. long; hypanthium and calyx 8-12 mm. long; calyx limb prominently bilabiate,
the upper lip much broader than long; petals ovate, short-clawed, rose-purple, the upper
ones 4.5- 5.5 mm. long; capsule 6-8 mm. long; seeds flat. C. petiolata ( L.) Koehne. Fields,
roadsides and edge of streams and lakes, one Tex. record without definite locality; from
Ga. to La., Tex. and Okla., n. to Kan., Ia. and N.E.; July-Oct.

A sheet of the Arizona-Mexican Cuphea Wrightii Gray in the Gray Herbarium is 
labeled "Texas, Hale," but its accuracy is questionable. This species is distinguished from 
the allied C. viscosissima by its greatly reduced petals, more coarse and sparse bristly 
hairs, and lack of puberulence, especially on lower surface of leaves. 

FAM. 133. MELASTOMATACEAE Juss. 
MELASTOMA FAMILY 

Trees, shrubs, herbs or rarely vines with simple opposite 3- to 7- or rarely I-nerved 
leaves and commonly showy cymose flower_s; flowers perfect, regular, mostly 4- or 5-
merous; 'hypanthium variously shaped; sepals valvate and petals convolute in bud; 
stamens twice as many as petals, often dimorphic; anthers opening by pores at the apex, 
commonly with an appendage; ovary superior; fruit a capsule; seeds usually numerous, 
variously shaped and adorned. 

A large tropical family of about 240 genera and 3,000 species. 

1. RHEXIA L.138 MEADOW BEAUTY. DEER-GRASS 

Erect herbaceous or suffrutescent perennials, with one to several simple or branched 
stems arising from the bases of previous shoots, from a woody crown, from horizontal
spreading roots or from tuberous roots, essentially glabrous to densely glandular-pubescent 
throughout; stems becoming woody or spongy below, subterete about the middle with 
4 well-defined faces (sides ) whose edges are inconspicuously to prominently winged; 
faces of stem flat to convex and essentially equal or with one pair of opposing faces flat 
to concave and much narrower than the other pair of convex or rounded faces; leaves 
opposite, sessile to petiolate, suborbicular-ovate to linear-lanceolate or narrowly elliptic
linear, with one to several palmate veins and with tl1e margins ciliate to serrulate or 
serrate; flowers usually showy, solitary or borne in cymes; petals 4, distinct, oblique, 
cunente to suborbicular, fugacious, mostly rose-color to purple, sometimes white or 
yellow; hypanthium more or less urceolate, glabrous to variously glandular-pubescent, 

1
,. Adapted from C. W. James in Brittonia 8:201-230. 1956. See Appendix. 
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the lower portion somewhat vcntricose and enclosing all or most of the capsule, con
stricted or narrowed above to usually fom1 a neck, sometimes expanded above the neck; 
calyx lobes 4, erect to spreading or strongly recurved, deltoid to lanceolate, obtuse to 
acuminate or rarely aristate; stamens 8, isomorphic; anthers I-celled at anthesis, basifixed, 
commonly with an appendage at base, yellow, smooth to papillose, more or less lanceolate 
in outline, straight or curved to sigmoid, dehiscing by a pore; ovary 4-celled; fruit a 
capsule; seeds strongly curved to cochleate, variously adorned. 

A small genus of about a dozen species that are centered in southeastern United States. 

I. Anthers straight, 1-3 mm. long, the pore nearly equaling the diameter of the anther
tip; neck of the hypanthium conspicuously constricted at the base, abruptly 
expanded above ( 2) 

1. Anthers curved, 4 mm. long or more, the pore only about one third the diameter of 
the anther tip; neck of the hypantl1ium not constricted at the base, gradually ( if 
at all) expanded above ( 3) 

2( I). Petals rose-color; stem glabrous; leaves ovate to oval or elliptic, less than 3 
times as long as wide ....... .... .... ........... I. R. petiolata. 

2. Petals yellow; stem hirsute; leaves typically linear-elliptic, more than 3 times as long
as wide ......... ..... ........................ 2. R. lutea. 

3 (I). One pair of opposing faces of the stem flat to concave and much narrower than 
the other pair of convex or rounded faces; stem neither conspicuously winged nor 
spongy-thickened below; leaves petiolate; petals or mature hypanthium ( or 
both) glabrous; flowers white, rose or purple ( 4) 

3. Faces of the stem flat to convex and essentially equal; stem with conspicuous wings
( to about 2 mm. wide) and spongy-thickened below or ( if neither) then with 
hairs on the abaxial surface of the petals and on the mature hypanthium; leaves 
sessile or nearly so; flowers rose to purple (5) 

4(3). Mature hypanthium mostly 9-11 mm. long, with scattered hairs; leaves mostly 
8-15 mm. wide, rarely falcate; flowers whitish-rose to rose .................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. R. mariana var. mariana. 

4. Mature hypanthium mostly 6-9 mm. long, usually glabrous; leaves mostly 2-8 mm.
wide, frequently falcate; flowers pure-white to rose, occasionally purple .... ... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. R. mariana var. exalbida. 

5( 3). Roots tuberous; stem with conspicuous wings and often spongy-thickened below; 
leaves frequently broadest near the base ......... 4. R. virginica. 

5. Roots nontuberous; stem lacking conspicuous wings and rarely spongy-thickened
below; leaves frequently broadest near the middle .. 5. R. interior. 

1. Rhexia petiolata Walt. Plant to 6 dm. tall; leaves to 25 mm. long and 15 mm. wide,
3-nerved, somewhat petiolate; hypanthium glabrous at maturity, 5-9 mm. long; calyx 
lobes to 4 mm. long and 3 mm. wide, witl1 serrate to ciliate margins; petals rose-color, 
elliptic, to 2 cm. long. R. ciliosa Michx. In peaty or sandy soils of moist pinelands of 
s.e. Tex., July-Sept.; along coast from s.e. Va. to cen. Fla., w. to Tex. 

The typically oval leaves and sessile flowers are characteristics of this species. 
2. Rhexia lutea Walt. Plant to 5 dm. tall, tlle stems usually much-branched; leaves

to 25 mm. long and 8 mm. wide, 3-nerved, essentially sessile; hypanthium at maturity 
glabrous or with few scattered glandular hairs, 5-8 mm. long; calyx lobes to 3 mm. long 
and wide, with glandular hairs on margins; petals yellow, elliptic, to 13 mm. long. In 
moist savannahs and open pinelands of s.e. Tex., May-June; along coast from e. N.C. to 
n. Fla., w. to Tex.

The yellow petals are distinctive.
3. Rhexia mariana L. var. mariana. Plant to 7 run. tall, the stem with axillary branches;

leaves petiolate, elliptic to lanceolate, to 6 cm. long, the margins serrate, ciliate; calyx 
lobes triangular to lanceolate, to 3 mm. long; petals obovate, to about 18 mm. long. In 
ditches, wet meadows, seepage bogs, savannahs, edge of thickets and similar places that 
are wet or moist, throughout e. Tex., May-Sept.; from Mass. s. to Ga., w. to Tex. and 
Okla., n.w. to Mo., Ill. and Ind. 
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The leaves narrowed to petioles readily distinguish this species from R. virginica.
Var. exalbida Michx. Differing from var. mariana in being smaller in all its parts. In 

similar habitats to those of var. mariana but more southern in distribution; from e. N.C. 
to s. Fla., w. to e. Tex. 

4. Rhexia virginica L. COMMON MEADOW BEAUTY. Plant to 1 m. tall; leaves ovate to
ovate-Janceolate or elliptic, to 1 dm. Jong and 35 mm. wide, the margins serrate-ciliate , 
sessile or with petioles to 5 mm. Jong; hypanthium to 1 cm. long, glandular-hispid at 
maturity; calyx lobes triangular to lanceolate, to 2.5 mm. long; petals dark-rose-color to 
purple, obovate, to 1 7  mm. long. On open seepage slopes and in bogs of e.-cen. Tex., 
June-Oct.; throughout e. U.S., excluding Fla., n. to N.S. and Ont., w. to Kan. and Tex. 

5. Rhexia interior Penn. This is not an altogether clear species. It is supposed to differ
from the nearly allied R. virginica in its nontuberous roots and in its smaller ( 0.5-0.7 
mm. long), less papillose seeds. It is also centered in the interior prairies of Mo. and
Kan., extending e. to Ind., Ky. and Tenn. and s. to La. and Tex.

FAM. 134. ONAGRACEAE Juss.139 

EVENING PRIMRO SE F AMIL y 

Herbs, sometimes woody ne;tr the base; leaves alternate or opposite, simple, entire, 
toothed or pinnatifid; stipules minute or lacking; flowers actinomorphic or slightly zygo
morphic, perfect, 4- or 5- ( rarely 6-) merous, borne in the axils of usually reduced 
foliage leaves; hypanthium prolonged beyond the ovary or not; sepals free; corolla 
white to rose-purple or yellow, the petals free; stamens as many as the sepals and 
opposite them or twice as many; ovary 4- or 5-locular; fruit a loculicidally dehiscent, 
poricidal capsule or nutlike indehiscent structure. 

About 650 species in 19 genera, world-wide but largely extratropical; best developed 
in subarid western North America. 

1. Sepals persistent in fruit; hypanthium not prolonged beyond the ovary .......... . 
. . . . . . • . . • . . . • . • . . . . . . • . . . . . . . . . . . . . . . . . . . . . . 6. Ludwigia, p. 1132. 

1. Sepals deciduous in fruit; hypanthiurn obviously prolonged beyond the ovary ( 2)
2( 1). Stigma deeply 4-lobed ( 3)
2. Stigma entire ( 6)
3 ( 2). Fruit a dehiscent many-seeded capsule; flowers actinomorphic .............. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. Oenothera, p. 1126. 
3. Fruit indehiscent, hard; flowers actinomorphic or zygomorphic ( 4)
4(3). Flowers .borne in axils of upper leaves, these not much reduced, or the plants

acaulescent ....•............................. 4. Oenothera, p. 1126. 
4. Flowers borne in essentially naked inflorescences with leafless branches, the plants

not acaulescent ( 5) 
5(4). Hypanthium filiform; filaments unappendaged; leaves gradually reduced in the 

inflo-rescence ................................. 5. Stenosiphon, p. 1132. 
5. Hypanthium funnelform, each filament with a small scale at the base ( except in

G. parvi/lora); leaves abruptly reduced in the inflorescence .................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. Gaura, p. 1123. 

6( 2). Seeds with a tuft of hairs (coma) at one end; stigma clavate ................ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. Epilobium, p. 1135. 

6. Seeds lacking a coma; stigma capitate or peltate ( 7)
7(6). Stigma more or less peltate; flowers yellow ....... 2. Calylophus, p .1121. 
7. Stigma capitate; flowers white, minute ............. 1. Camissonia, p. 1121. 

m Contributed by Peter H. Raven, whose work was supported by grants from the 
National Science Foundation. Cf. another treatment by P. A. Munz in C. L. Lundell, 
Flora of Texas 111:208-262. 1944. Measurements of the hypanthium apply only to the 
portion prolonged beyond the ovary. 



Onagraceae (Evening Primrose Famay) 1121 

1. CAMISSONIA LINK

A genus of 61 species, mostly of subarid far western United States and adjacent 
Canada and Mexico; 1 in temperate South America. 

1. Camissonia chamaenerioides (Gray) Raven. Erect slender often well-branched
annual 8-50 cm. tall, glandular-pubescent with an admixture of strigulose pubescence 
in and near the inflorescence; leaves alternate, narrowly elliptic, to 8 cm. long and 25 
mm. wide, entire to very sparsely denticulate; petioles of basal leaves 1-3.5 cm. long, the
upper leaves subsessile; stipules absent; flowers actinomorphic, 4-merous, borne in axils
of reduced upper leaves, opening near sunset; hypanthium well-developed, 1.6-2.3 mm.
long; sepals not persistent in fruit, 1.5-2.5 mm. long, lacking free tips; petals white, 1.8-3

mm. long; stamens 8; stigma capitate; capsule slender, terete, loculicidally dehiscent,
35-55 mm. long; seeds in 1 row in each locule, 0.9-1 mm. long, lacking a coma; n = 7.
Oenothera chamaenerioides Gray. Sandy desert flats and slopes in the Trans-Pecos, Mar.
Apr.; w. to n. Baja Calif. and n.w. Son., s.e. Calif., s. Nev., and s.w. Ut.

2. CALYLOPHUS SPACH139A 

Herbs, sometimes woody near the base, with alternate entire to serrate or dentate 
leaves; stipules absent; flowers actinomorphic, 4-merous, borne in axils of upper leaves, 
opening either near sunset or near sunrise; hypanthium well-developed; sepals not per
sistent in fruit; petals yellow; stamens 8; stigma peltate or more or less globose-peltate; 
fruit a cylindric loculicidally dehiscent capsule; seeds lacking a coma, in 2 rows in each 
locule. 

A genus of 5 species of Texas and north-central Mexico, ranging into neighboring 
regions and north in the Great Plains to south-central Canada. 

I. Sepals with prominent raised or keeled midribs; flower bud sharply 4-angled ( 2)
1. Sepals without prominent raised or keeled midribs; flower bud not sharply 4-angled,

but round ( 4) 

2(1 ). Stigma usually exserted at least to end of outer anthers or positioned outside of 
circle of anthers; petals mostly 9-21 mm. long; pollen usually 85 to 100 percent 
fertile ............................... , ....... 3. C. Drummondianus.

2. Stigma not exserted beyond anthers, usually positioned at distal end of inner anthers;
petals mostly 6-12 mm. long in Texas plants; pollen 30 to 60 percent fertile ( 3) 

3(2). Young stems canescent with slender appressed hairs; Panhandle and north-
central Texas ................................. 4. C. serrulatus. 

3. Young stems with sparse short, thick, incurved hairs; Gulf Coast ......... ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. C. australis. 

4(1). Hypanthium funnelform in upper two-thirds or more, or less than 15 mm. long; 
flowers opening near sunrise .................... 2. C. Tubicula. 

4. Hypanthiurn funnelform in upper half or less, 15-55 mm. long; flowers opening
in the afternoon or near sunset .................. 1. C. Hartwegii. 

1. Calylophus Hartwegii ( Benth.) Raven. Bushy perennial from a woody caudex,
5-40 cm. tall; leaves linear to oblong-lanceolate, glabrous to glandular-pubescent to
densely gray-canescent or villous, entire or subentire to denticulate, 1-5 cm. long, 0.5-10
mm. wide, subsessile to short-petiolate; flowers opening in the afternoon or near sunset;
hypanthium 15-55 mm. long; sepals 8-18 mm. long, with free tips 0-12 mm. long; petals
1-3 cm. long; n = 7, 14; self-incompatible. Wyo. and Neb. to Ariz., Tex., Zac., S.L.P.
and Aguasc.

In Texas represented by 6 intergrading subspecies, as follows: 

1
•• Contributed by Howard F. Towner.
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1. Ovary ( and usua1ly stems and leaf margins) with long spreading hairs; leaves
( except lowe�t) abruptly narrowed to truncate or slightly clasping at the base .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . subsp. pubescens. 

1. Ovary, stems and leaf margins without long spreading hairs; leaves grnllually
narrowed at base or extremely narrow throughout ( 2) 

2( 1 ). Ovary, stems and leaves glabrous to glabrescent; flowers opening from one hour 
before to one hour after sunset .................. sub5p. Fendleri. 

2. Ovary ( and usually stems and leaves) with some form of pubescence; flowers usually
opening 2 to 5 hours before sunset ( 3) 

3 ( 2). Plants low, often cespitose, 8-1 5 cm. high; free sepal tips 0.5-2 mm. long; ovary, 
stems and leaves grayish with dense strigose pubescence ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . subsp. lavandulifoli11s. 

3. Plants usually taller, 10-40 cm. high; free sepal tips 1.5-6.5 mm. long; ovary, stems
and leaves rarely all densely grayish-strigose ( 4) 

4(3). Ovary and stem with short very glandular hairs; leaves glabrous to glandular-
puberulent; northern Trans-Pecos and southern Panhandle ............. ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . subsp. filifolius. 

4. Ovary, stem and leaves usually with strigose pubescence; southern Trans-Pecos and
Rio Grande Valley ( 5) 

5 ( 4). Stem leaves ( except lowest) usually with crinkled margins, sparsely strigose or 
occasionally glandular-puberulent, mostly 4.5 to 11 times as long as wide; lower 
Rio Grande Plains . .. ........................ •. subsp. M accartii. 

5. Stem leaves usually lacking crinkled margins, often densely strigose, mostly 9 to 
3 5  times as long as wide; mountains and canyons bordering on t11e upper Rio 
Grande ...................................... subsp. Hartwegii. 

Subsp. pubescens (Gray) Towner & Raven. Gametic chromosome numbers n = 7, 14. 
Oenothera Greggii Gray var. lampasana (Buckl.) Munz, Galpinsia camporttm Woot. & 
Standl. Common in open sandy places and on limestone, n.-cen. Tex. and n. Edwards 
Plateau, n. and w. to the Panhandle and Trans -Pecos, Apr.-Aug.; s.e. Ariz., s. and e. 
N.M., w. Okla., s.w. Kan. and s.e. Colo. through w. Tex. to n. Coah.

Subsp. Fendleri (Gray) Towner & Raven. Gametic chromosome number n = 7.
Oenothera Ha,twegii var. Fendleri Gray and var. Haitwegii auct., p. p. Uncommon in 
the e. Panhandle and at high elev. in the Trans-Pecos, Apr.-Aug.; cen. Ariz. to n. N.M., 
s.w. Kan., e. Okla. and w. Tex. 

Subsp. lavandulifolius ( T.&G.) Towner & Raven. Gametic chromosome number 
n = 7. Oenothera lavandulifolia T. &G. var. glandulosa Munz. Frequent on open rocky
slopes in the High Plains, scattered s. in the South Plains and mts. of the Trans-Pecos, 
May -Aug.; s. and e. Nev., n. Ariz. to s.e. Wyo., s.w. S.D., w. Kan., w. Okla. and n. and 

w. Tex.
Subsp. filifolius (Eastw.) Towner & Raven. Gametic chromosome number n = 7.

Oenothera Hartwegii var. filifolia ( Eastw.) Munz. Gypsum and limestone outcrops in n. 
Trans-Pecos, w.-cen. Tex. and s. Panhandle, Apr.-Aug.; s.-cen. N.M. to w. Tex. and s. 
Coah. 

Subsp. Maccartii (Shinners) To wner & Raven. Gametic chromosome numbers n = 7, 
14. Oenothera Greggii var. Pringlei sensu Munz, p. p. Common in open sandy places,
South Plains, Mar.-Oct.; s. Tex. to n. Tam., n. N.L. and cen. Coah.

Subsp. Hartwegii. Gametic chromosome numbers n = 7, 14. Oenothera Greggii var. 
Pringlei sensu Munz, p. p. Infrequent in mts. and canyons of s. Trans -Pecos, especially 
along Rio Grande, Mar.-Oct.; w. Tex. and s.e. Ariz. to N.L., S.L.P. and Aguasc. 

2. Calylophus Tuhicula (Gray) Raven. Bushy perennial from a woody caudex, 1 -3
dm. tall; leaves narrowly lanceolate to lanceolate, minutely glandular-pubescent, sub
entire, 1-3 cm. long, 2- 5 mm. wide, subsessile; flowers opening 1 to 2 hours before sun
rise; hypanthium 5-33 mm. long; sepals 8-12 mm. long, with free tips 1-2 mm. long; 
petals 5-15 mm. long; n = 7; self-incompatible. Oenot1iera T11bicula Gray. Colonial on 
open slopes and flats in limestone soil, in the Trans -Pecos and adj. cos., Mar.-Sept.; s.e. 
N.M. and w. Tex. to scattered localities in s. Coah., s. and cen. N.L. and s.w. Tam.
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3. Calylophus Drummondianus Spach. Bushy to erect perennial or annual, 1-5 elm.
tall; leaves linear to oblanceolate, glabrous to canescent, subentire to spinulose
denticulate, 1-8 cm. long, 1-9 mm. wide, subsessile or short-petiolate; flowers opening 
near sunrise; hypanthium 5-15 mm. long; sepals with sharply raised midrib, 4-10 mm. 
long, with free tips 0.2-2 mm. long; petals 1-2.5 cm. long, rarely shorter; stigma elevated 
to or beyond distal end of anthers at anthesis; n = 7 ( forming pairs or small rings at 
meiotic metaphase I); self-incompatible. S.e. Colo. and s.w. Kan. through e. N. M., Okla., 
s.w. La. and Tex. to n. Coah., n.w. N. L. and n. Tam. 

Two intergrading subspecies, as follows: 
I. Longest stem leaves 34-80 mm. long; plant erect, simple-stemmed, 3-8 elm. high;

hypanthium and stigma often black in Texas plants ... .......... ...... . .... . 
. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . subsp. Drummondianus. 

I. Longest stem leaves 18-40 mm. long; plant usually bushy, branched from base, 1-4
dm. high; hypanthium and stigma never black ..... subsp. Berlandieri. 

Subsp. Drummondianus. Oenothera serrulata var. Drummondii T. & G. and var spinu
losa auct., p. p. and var. pinifolia auct., p. p. Sandy and rocky soil, Edwards Plateau and 
n.-cen. Tex., ?vlar.-July; cen. Okla., through cen. Tex. and s.w. La. to mts. of n. Coah. and 
n.w.N.L. 

Subsp. Berlandieri (Spach) Towner & Raven. Oenothera serrulata var. serrulata auct., 
p. p. and var. pinifolia auct., p. p. Sandy soil in Panhandle, n.w. Tex., South Plains and
on Gulf Prairies, Mar.-Nov.; s.e. Colo. and s.w. Kan. to e. N.M., w. Okla. and w. and s.
Tex.

4. Calylophus serrulatus (Nutt.) Raven. YELLOW EVE."l!NC PIWvIBOSE. Similar to pre
C{'ding but flowers smalier; petals 6-12 mm. long in Tex. (longer in Okla., to 20 mm.}; 
stigma not elevated beyur,d anthers; anthers shedding pollen directly on the stigma at 
anthesis, the plants highly autogamous; polien 30 to 60 percent fertile; n = 1 ( ring of 
14 at meiotic meta phase I}. Oenothera serrulata Nutt. Infrequent in open sandy or rocky 
places in the Panhandle and n.-cen. Tex., Apr.-July; n. Tex., e. N.M. and Okla. to Minn., 
e. Wisc., Sask., Alta. and Man.; also mts. of e.-cen. Ariz. and cen. Chih.

5. Calylophus australis Towner & Raven. Similar to C. Drummondianus subsp. Ber
landieri but flowers smaller; petals 8-12 mm. long; stigma not elevated beyond anthers; 
anthers shedding pollen directly on the stigma at anthesis, the plants highly autogamous; 
pollen 30 to 60 percent fertile; n = 7 ( ring of 14 at meiotic metaphase I). Oenotliero 
serrulat(J var. serrulata auct., p. p. and var. pinifolia auct., p. p. Sandy soil and upper 
beaches along the Coastal Bend, Mar.-Oct.; coastal Tex. and possibly Tam. 

3. GAURA L.

Herbs, sometimes woody near the base, with alternate entire to deeply lobed subsessile 
leaves; stipules absent; flowers usually zygomorphic, 4-merous or rarely 3-merous, borne 
in a distinct inflorescence with greatly reduced leaves, usually opening near sunset or 
sometimes near sunrise; hypantl1ium well-developed; sepals not persistent in fruit; petals 
white to pinkish; stamens 8; usually with a scale at the base of each filament inside the 
hypanthium; stigma deeply 4-lobed or rarely 3-lobed; fruit an indehiscent woody nutlike 
capsule; seeds lacking a coma. 

A genus of 21 species, centering in Texas but ranging north to south-central Canada 
and south to Guatemala; throughout the eastern United States. 
1. Fruit with a slender stipe 3-10 mm. long ( 2)
1. Fruit subsessile ( 5}
2( 1 }. Plants shrubby, conspicuously and densely soft-villous with long hairs

. .......... ................ ................ .. 11. G. villosa. 
2. Plants herbaceous, not conspicuously and densely soft-villous ( 3}
3 ( 2}. Leaves sinuate-pinnatifid, the plants strigulose and villous; south Texas .. ..... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. G. '/1.fckelveyae. 
3. Leaves subentire to sinuate-dentate, the plants subglabrous to strigulose, sometimes

villous; widespread ( 4} 
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4 ( 3). Clumped perennial; apex of the inflorescence in bud slender, the buds small and 
well-spaced . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . 9. G. calcicola. 

4. Rhizomatous perennial; apex of the inflorescence in bud stout, the buds large and
crowded ..................................... 10. G. sinuata.

5 ( 1). Sepals 2-3.5 mm. long; petals 1.5-3 mm. long . . . . . 1. G. parvi-/lora. 
5. Sepals 4.5-17 mm. long; petals 3.5-15 mm. long ( 6)

6( 5). Fruits fusiform, often curved, 8-17 mm. long, 1-2.5 mm. thick; Trans-Pecos region
(7) 

6. Fruits variable, 4-13 mm. long, often thicker; widespread ( 8)

7 ( 6). Flowers actinomorphic; hypanthium 9-13 mm. long ...•................ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. G. rnacrocarpa. 

7. Flowers strongly zygomorphic; hypanthium 5-8.5 mm. long ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . 3. G. boquillensis. 

8( 6). Fruits more or less abruptly constricted to a thick cylindrical stipe nearly half 
the length of the body; perennial species ( 9) 

8. Fruits not abruptly constricted to a thick cylindrical stipe; mostly annual or biennial
species from a taproot ( 10) 

9 ( 8). Plants from a branching woody caudex; fruits not conspicuously bulging above, 
4-8.5 ( -9) mm. long, ( 1-) 1.5-3 mm. thick . . . . . . . 4. G. coccinea. 

9. Plants aggressively rhizomatous; fruits conspicuously bulging above and sharply
constricted, 7-13 mm. long, 3- 5 mm. thick ........ 5. G. odorata. 

10 ( 8). Flowers 3-merous; fruits 3-angled ( 11) 
10. Flowers 4-merous; fruits 4-angled ( 12)

11 ( 10). Buds very finely strigulose to subglabrous ....... 14. G. triangulata. 
11. Buds densely strigulose ........................... 13. G. brachycarpa. 

12(10). Sepals with long erect hairs; flowers opening near sunrise; petals 10.5-15 mm. 
long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. G. Lindheirneri. 

12. Sepals with appressed or glandular pubescence; flowers opening near sunset; petals
7-15 mm. long ( 13)

13( 12). Erect summer- and fall-blooming annual 3-40 dm. tall; fruits thick-fusiform 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. G. filifonnis. 

13. Spring-blooming annuals 2-12 dm. tall; fruits ovoid-pyramidal ( 14)

14 ( 13). Floral parts and inflorescence glabrous ......... 12. G. suffulta subsp. 
su.iulta. 

14. Floral parts and inflorescence pubescent ( 1 5)

15( 14). Floral parts and inflorescence strigulose ........ 13. G. brachycarpa. 
15. Floral parts and inflorescence glandular-pubescent .... 12. G. su.iulta subsp. 

Nealleyi. 

I. Gaura parviftora Hook. LIZAlU>-TAIL or VELVET-LEAF GAURA. Rank erect annual
( 2-) 3-20 ( -30) dm. tall, densely glandular-pubescent and sparsely villous, from a heavy 
taproot; leaves narrowly elliptic to narrowly ovate, 2-12.5 cm. long, 5-40 mm. wide, 
slightly sinuate-dentate; hypanthiwn 1.5-4 mm. long, lacking teeth at base of filaments 
within; sepals 2-3.5 mm. long; petals 1.5-3 mm. Jong; fruits 5-11 mm. long, 1.5-3 mm. 
thick, fusiform, sometimes narrowed in lower portion; n = 7. Incl. var. lachnocrapa 
Weath. Frequent throughout, often in weedy or cult. situations, but rare in n.e. Tex., 
Mar.-Nov.; Wash., Mont. and Ind. to Ariz. and La., s. to N.L., Dgo. and Son.; introd. 
elsewhere. 

2. Gaura macrocarpa Rothr. Perennial 2-10 dm. tall, with several stems from a
branching woody caudex, strigulose with scattered villous pubescence and glandular 
( more heavily so in the inflorescence); basal leaves spatulate to narrowly oblanf:!eolate, 
the upper ones narrowly elliptic to narrowly lanceolate, 5-30 mm. long, 1-8 mm. wide, 
subentire to sinuate-denticulate; flowers actinomorphic; hypanthium 9-13 mm. long; 
sepals 7-9 mm. long; petals 7-8 mm. long, very broad; fruits 9-17 mm. long, 2-2.5 mm. 



Onagraceae (Evening Primrose Family) 1125 

thick, fusiform, tapering gradually at both ends; n = 7. Sandy flats, local, Brewster, Jeff 
Davis and Presidio cos., Apr.-July; also Chih. 

3. Gaura boquillensis Raven & Gregory. Low globose perennial 2.5-10 drn. tall, with
many stems from a branching woody caudex, strigulose and also glandular-pubescent 
( especially in the inflorescence); basal leaves narrowly oblanceolate, the upper ones very 
narrowly elliptic to narrowly lanceolate, 6-65 mm. long, 1-15 mm. wide, sinuate-dentate 
to subentire; hypanthium 5-8.5 mm. long; sepals 6.5-9 mm. long; petals 6-10 mm. long; 
fruits 8-13 mm. long, 1-2.5 mm. thick, fusiform, tapering at both ends, sometimes slightly 
narrowed in the lower third; n = 7. Sandy canyon walls and slopes near the Rio Grande, 
Brewster Co., Mar.-Aug.; also Coah., Chih. and N.L. 

4. Gaura coccinea Pursh. SCARLET GAURA. Low well-branched perennial 2-10 dm.
tall, with many stems from a branching woody caudex, strigulose or subglabrous; leaves 
linear to narrowly elliptic, 7-65 mm. long, 1-15 mm. wide, entire to remotely and coarsely 
serrate; hypanthium 4-11 ( -13) mm. long; sepals 5-9 ( -10) mm. long; petals 3-7 ( -8) 
mm. long; fruits 4-8.5 ( -9) mm. long, ( 1-) 1.5-3 mm. thick, sharply constricted to a
cylindrical stipe below the pyramidal apex; n = 7, 14, 21, 28. Incl. var. glabra ( Lehm.)
T. & G., var. r,arviflora (Torr.) T. & G. and var. epilobioides (H.B.K.) Munz. Throughout
in sandy soils except for e. and s. Tex., rarer eastw., May-Aug.; s.-cen. Can. through the
Great Plains to s. Nev., Ariz. and Tex.; throughout Mex. at middle elev.

5. Gaura odorata Lag. Low often well-branched perennial 2-6 ( -12) dm. tall, with
many stems from an aggressively spreading rhizomatous base, strigulose and sometimes 
with a few longer hairs near the base; leaves narrowly lanceolate to elliptic, 5-75 ( -95) 
mm. long, 1-22 mm. wide, subentire to shallowly sinuate-dentate; hypanthium 4-14 mm. 
long; sepals 7-11 (-14) mm. long; petals 6-10 mm. long; fruits 7-13 mm. long, 3-5 mm. 
thick, abruptly constricted from the bulging-pyramidal upper portion to the much
narrower cylindrical stipe; n = 14. Frequent in sandy soil throughout except for the
Plains Country and Trans-Pecos, very rare in e. Tex., Feb.-Nov.; s. to Oax.; introd.
elsewhere.

6. Gaura filiformis Small subsp. flliformis. Tall annual or biennial 3-40 dm. tall, often
well-branched in the upper portions, from a stout taproot, strigulose or more rarely 
glandular in the inflorescence; leaves very narrowly elliptic, those of the main stems 
1.5-7 cm. long, 2-13 mm. wide, entire to slightly undulate-denticulate; hypanthium 
4-11.5 mm. long; sepals 7-14 mm. long; petals 7-13.5 mm. long; fruits 4.5-6 mm. long,
1.5-2.5 mm. thick, thick-fusiform, 4-angled; n = 7. Incl. var. Kearneyi Munz, G. biennis
var. Pitcheri of Tex. ref. Open woods and fields, e. and s.-cen. Tex., rare in n.-cen. Tex.,
June-Dec.; to s. Mo., w. Tenn., and w. Ala.; the species as a whole to Neb., Ia., s. Wisc.,
s. Minn., N.E. and Md.

7. Gaura Lindheimeri Engelm. & Gray. Well-branched perennial 5-15 dm. tall, from a
heavy branching woody underground caudex, villous ( especially in the inflorescence and 
also glandular in the inflorescence); leaves very narrowly elliptic, 5-90 mm. long, 1-13 
mm. wide, coarsely and remotely serrate; flowers opening near sunrise; hyanthium 4-9
mm. long; sepals 8.5-17 mm. long; petals 10.5-15 mm. long; fruits 6-9 mm. long, 2-3.5
mm. thick, thick-fusiform, 4-angled; n = 7. G. filiformis var. Munz.ii Cory. Common in
black-soil prairie in s.-cen. and s.e. Tex., Apr.-Nov.; also s. La.; widely cult. and
occasionally established elsewhere.

8. Gaura Mckelveyae (Munz) Raven & Gregory. Low perennial 2-5 drn. tall, from a
woody caudex, strigulose and villous; leaves narrowly elliptic to narrowly oblanceolate, 
1-6.5 cm. long, 1-15 mm. wide, deeply to more shallowly sinuate-pinnatind; hypanthium
2-3.5 mm. long; sepals 6-12 mm. long; petals 7-10.5 mm. long; fruits 8-19 mm. long,
1.5-2 mm. wide, with a slender stipe 3-9 mm. long; n = 7. G. villosa var. Mckelveyae
Munz. Locally frequent in sandy soil, s. Tex., Mar.-Aug.; also N.L. and Tam.

9. Gaura calcicola Raven & Gregory. Clumped perennial 3-8 dm. tall. from a branching
woody caudex, subglabrous to strigulose and/or villous; leaves linear to narrowly 
oblanceolate, 1-12 cm. long, 1-10 mm. wide, subentire to sinuate-dentate; hypanthium 
3-9 mm. long; sepals 6-12 mm. long; petals 3-6.5 mm. long; fruits 7-12 mm. long, 1.5-2.5
mm. thick, with a slender stipe 2-5 mm. long; n = 7. G. sinuata of auth., in part. Rocky
banks and flats, usually in limestone soil, Trans-Pecos, Edwards Plateau, n. Rio Grande
Plains and s. border of the South Plains, to Callahan and McCulloch cos., Apr.-June
(-Oct.); also Coah., Tam., N .L., and n. Dgo.
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IO. Gaura sinuata Ser. WAVY-LEAVED GAURA. Aggressively spreading rhizomatous 
perennial 2-6 elm. tall, subglabrous to strigulose or more rarely with scattered villous 
pubescence; leaves linear to narrowly oblanceolate, 1-11 cm. long, 1-20 mm. wide, 
sinuate-dentate; hypanthium 2.5-5 mm. long; sepals 7-14 mm. long; petals 7-14.5 mm. 
long; fruits 8-15 mm. long, 1.5-3.5 mm. thick, with a slender stipe 3-8 mm. long; n = 14. 
Frequent in open sandy or often disturbed places throughout, except for the High Plains 
and Trans-Pecos, Mar.-June; also Okla.; widely introd. elsewhere. 

11. Gaura villosa Torr. WooLLY GAURA. Bushy perennial 6-18 dm. tall, with many
erect wandlike branches from the woody base, densely villous ( especially in the basal 
portions); leaves linear to narrowly lanceolate, 5-80 mm. long, 1.5-20 mm. wide, sinuate
dentate to subentire; hypanthium 1.5-5 mm. long; sepals 6-14 mm. long; petals 8.5-13 
mm. long; fruits 9-19 mm. long, 2-3.5 mm. thick, with a slender stipe 2-10 mm. long.

Consists of the following two subspecies:
Subsp. villosa. Pubescence with an understory of glandular or strigulose hairs, these

often predominant in the inflorescence; inflorescence not conspicuously umbellate-branch
ing; n = 7. G. villosa var. arenicola Munz. Scattered but locally frequent on open sandy 
flats and dunes throughout the Plains Country, infrequent southw. to the rim of the 
Edwards Plateau, May-Sept.; to e. N.M., s.w. Kan. and cen. and w. Okla. 

Subsp. Parksii (Munz) Raven & Gregory. Pubescence of inflorescence of short dense 
spreading hairs; inflorescence conspicuously umbellate-branching; n = 7. Scattered but 
colonial on sand deposits, Rio Grande Plains, Apr.-Oct.; endemic. 

12. Gaura suffulta Gray. WILD HONEYSUCKLE, DEE BLOSSOM, KISSES. Well-branched
annual 2-12 dm. tall, from a stout taproot, villous in the lower portions; leaves narrowly 
lanceolate to lanceolate, 1-9.5 cm. long, 1-23 mm. wide, subentire to sinuate-dentate; 
hypanthium 6.5-14 mm. long; sepals 11-21 mm. long; petals 10-15 mm. long; fruits 4.5-8 
mm. long, 2-4.5 mm. thick, ovoid-pyramidal. Consists of the following two subspecies:

Subsp. suffulta. Floral parts and inflorescence glabrous; bracts mostly 4.5-7 mm. long;
n = 7. Common in open sandy often weedy situations throughout except for the Trans
Pecos, but rare in e. and s. Tex., Apr.-June; to Okla. 

Subsp. Nealleyi (Coult.) Raven & Gregory. Floral parts and inflorescence glandular
pubescent; bracts 2-5 mm. long; n = 7. G. Nealleyi Coult., G. suffulta var. terrellensis 
Munz, G. gracilis and its var. glandulosa of Tex. ref. Common in sandy places in the 
Trans-Pecos, Apr.-Oct.; to s. N.M. and n. Coah. 

13. Gaurn brachycarpa Small. Low well-branched annual, sometimes persisting through
mild winters, 15-65 cm. tall, from a slender taproot, villous, strigulose in the inflorescence; 
leaves narrowly lanceolate to oblanceolate, 1-7 cm. long, 1-16 mm. wide, subentire to 
slightly sinuate-denticulate; flowers rarely 3-merous; hypanthium 6.5-12 mm. long; sepals 
10-15 mm. long; petals 8-12.5 mm. long; fruits 6-9 mm. long, 2-3 mm. thick, usually
auriculate near the base with a stipe about 1 mm. long; n = 7. G. tripetala Cav. var.
Coryi Munz. Frequent and colonial in open sandy places throughout cen. and e. Tex.,
Feb.-June; rare and perhaps introd. in Okla., La. and s. Miss.

14. Gaura triangulata Buckl. Erect slender annual 1.5-6 dm. tall, usually with several
branches near the base, from a slender taproot, villous, lightly strigulose or subglabrous 
in the inflorescence; leaves very narrowly elliptic to oblanceolate, 1.5-8 cm. long, 2-15 
mm. wide, subentire to slightly sinuate-dentate; flowers 3-merous; hypanthiurn 4-5.5 mm.
long; sepals 4.5-6 mm. long; petals 3.5-5 mm. long; fruits 7-9 mm. long, 3-5 mm. thick;
n = 7 (complete ring of 14 chromosomes at meiotic metaphase I). G. tripetala Cav.
var. triangulata (Buck!.) Munz. Sandy open places, n.-cen. Tex., Mar.-June; also wide
spread in Okla.

4. OENOTHERA L. EVENING PRIMROSE 

Herbs, sometimes woody near the base, with alternate entire to pinnatifid leaves; 
stipules absent; flowers actinomorphic, 4-merous, home in the axils of upper leaves or in 
a more or less distinct inflorescence, opening either near sunset or near sunrise; hy
pantl1iurn well-developed; sepals not persistent in fruit; petals yellow or white to rose
purple; stamens 8; stigma deeply 4-lobed; fruit a loculicidally dehiscent or nutlike inde
hiscent capsule; seeds lacking a coma. 
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About 80 species of the temperate regions of North America and South America, widely 
introduced elsewhere. 

1. Capsule clavate, the lower part narrowed and stipelike; seeds clustered, not in defi-
nite rows ( 2) 

1. Capsule ovoid to cylindric; seeds usually in definite rows ( 9) 

2 ( 1). Flowers white or rose-purple ( 3)
2. Flowers yellow ( 7)

3( 2). Inflorescences sharply nodding; capsule with the lower part sterile and cylindrical,
sessile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. 0. speciosa. 

3. Inflorescences erect; capsule tapering, pedicellate ( 4)

4 ( 3). Petals white, fading pinkish; flowers opening near sunset ( 5)
4. Petals rose; flowers opening near sunrise ( 6)

5 ( 4). H ypanthium 1 5-21 mm. long; petals 12-21 mm. long ..................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. 0. texensis. 

5. Hypanthium 4-8 mm. long; petals 4.5-12 mm. long .... 4. 0. rosea. 

6( 4). Stigma usually elevated above the anthers; hypanthium 10-30 long; petals 20-3 5 
mm. long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. 0. tetraptera. 

6. Stigma surrounded by the anthers; hypanthium ( 5-) 20 mm. long; petals 10-20 mm.
long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 0. Kuntliiana. 

7 ( 2). H ypanthium 1.5-2 mm. long; petals 3- 5 mm. long . . 8. 0. linifolia. 
7. Hypanthium 4-17 mm. long; petals 5-20 mm. long ( 8)

8(7). Hypanthium 4-6 mm. long; annual .............. 7. 0. Spachiana. 
8. Hypathium 10-17 mm. long; perennial .............. 6. 0. sessilis. 

9( 1 ). Capsule ovoid-pyramidal or oblong-ovoid, indehiscent; low rhizomatous herbs 
(10) 

9. Capsule subcylindrical, readily dehiscent at maturity ( at least at the apex) ( 11)

10(9). Hypanthium 40-5 5 mm. long; petals 1 5-30 mm. long .................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. 0. Havarclii. 

10. Hypanthium 5-1 5 mm. long; petals 8-12 mm. long ... 10. 0. canescens.

11 ( 9 ). Flowers white ( 12)
11. Flowers yellow (1 5)

12 ( 11). Mature buds erect; mature capsules 6-10 mm. thick, conspicuously tuberculate-
ridged ...................................... 14. 0. caespitosa. 

12. Mature buds drooping; mature capsules 1-3 mm. thick, not conspicuously tuberculate-
ridged ( 13) 

13 (12). Plants rhizomatous, perennial ................. 23. 0. pallida. 
13. Plants annual, from a slender taproot ( 14)

14( 13 ). Stems densely and uniformly covered with villous pubescence; petals 1-1.5 cm.
long; seeds in 1 row in each locule .............. 22. 0. Engelmannii. 

14. Stems strigulose or sparsely villous; petals 1.5-4 cm. long; seeds in 2 rows in each
locule ....................................... 21. 0. albicaulis. 

1 5  ( 11). Capsule conspicuously winged on the angles, at least above {16) 
1 5. Capsule not winged ( 18) 

16( 1 5). Capsule winged above, obpyramidal; petals 1-2 cm. long; winter annual 
............................................. 13. 0. triloba. 

16. Capsule broadly winged its entire length; petals 2-5 cm. long; perennial ( 17)

17 ( 16). Plants acaulescent; wings of capsule 1.5-4.5 mm. wide; leaves subentire to
pinnatifid .................................... 12. 0. brachycarpa. 

11. Plants usually caulescent, the stems to 5 dm. long; wings of capsules 7-20 mm.
wide; leaves subentire or remotely denticulate ..... 11. 0. missouriensis. 
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18 ( 15). Acaulescent annual with thick-walled capsules; seeds with a deep groove 
surrounding the raphe ......................... 15. 0. primiveris. 

18. Caulescent annuals or perennials; seeds lacking a deep groove surrounding the raphe
( 19) 

19 (18). Seeds horizontal, sharply angled; capsule gradually tapered upward ( 20) 
19. Seeds ascending, not sharply angled; capsule oblong-fusiform to subclavate ( 22)
20(19). Petals 1-2 cm. long; styles mostly 0.3-1.7 mm. long ..................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26. 0. bien,1is. 
20. Petals 2-5 cm. long; styles 20-60 mm. long ( 21)
21(20). Hypanthium 25-45 mm. long .................. 24. 0. Hookeri. 
21. Hypanthium 60-110 mm. long ..................... 25. 0. Jamesii. 

22(19). Flowers in terminal spikes, the upper leaves reduced to bracts; stems erect ( 23) 
22. Flowers in upper leaf axils; stems erect or more or less decumbent ( 24)
23(22). Petals rhombic-obovate, 13-20 mm. long; free sepal tips 0.5-1.5 mm. long;

bracts lanceolate .............................. 17. 0. rhombipetala. 
23. Petals obovate, 16-30 mm. long; free sepal tips 2-4 mm. long; bracts ovate or

lanceolate .................................... 18. 0. heterophylla. 

24( 22). Plants densely invested with canescent-villous pubescence, with numerous 
more or less woody stems from the base; coastal sands .................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16. 0. DrunHnondii. 

24. Plants loosely villous, the stems not woody ( 25)
25(24). Sepals 5-12 mm. long; petals 5-18 mm. long ..... 20. O. laciniata. 
25. Sepals 20-30 mm. long; petals 20-35 mm. long ....... 19. 0. grandis. 

I. Oenothera tetraptera Cav. Well-branched strigulose to hirsute annual to 4 dm. tall;
leaves sinuate to sinuate-pinnatifid, the upper ones subentire, lanceolate to oblanceolate 
or occasionally narrowly elliptic, 1-9 cm. long, ( 2-) 10-25 mm. wide, the petiole 2-20 
mm. long; flowers opening near sunset; mature buds erect; hypanthium 1-3 cm. long;
sepals 2-4 cm. long, with free tips to 3 mm. long; petals white, fading pink, 2-3.5 cm.
long; pollen fertile; capsule obovoid, 1-2 cm. long, on a pedicel ( 4-) 10-45 mm. long;
seeds in several indistinct rows in each locule, 1.2-1.5 mm. long; n = 7 ( fanning bi
valents at meiosis). Gravel bars, alluvial flats and open places, rare and scattered, s. and
w. Tex., Mar.-May; to Col. and w. Venez.; cult. and naturalized elsewhere.

2. Oenothera Kunthiana (Spach) Munz. Similar in general to 0. tetraptera; plants
subglabrous to strigulose; hypanthium ( 0.5-) 1-2 cm. long; sepals 5-20 mm. long, with 
tips coherent at anthesis; petals 1-2 cm. long; pollen approximately 50% sterile; n = 7 
( ring of 14 in meiosis). Gravel bars and flat sandy often weedy places in the Trans-Pecos, 
Edwards Plateau and s. Tex., Feb.-May; s. to C. R. 

3. Oenothera texensis Raven & Parnell. Well-branched strigulose or rarely hirsute per
ennial herb, flowering the first year, to 5 dm. tall; leaves serrulate to sinuate-pinnatifid, 
elliptic to ovate, 2.5-4 cm. long, 8-18 mm. wide, the petiole 4-21 mm. long; flowers open
ing near sunrise; mature buds erect; hypanthium 15-21 mm. long; sepals 15-18 mm. long, 
lacking free tips; petals rose, 12-21 mm. long; pollen fertile; capsule obovoid, 8-14 mm. 
long, on a pedicel 7-12 mm. long; seeds in several indistinct rows in each locule, 0.8-1 
mm. long; n = 7 ( forming bivalents at meiosis). Gravel bars and along streams in can
yons, Jeff Davis Co. in the Trans-Pecos, May-Aug.; s. to Sin., Coah. and Tam.

4. Oenothera rosea Ait. RosE SUNDROPS. Well-branched strigulose or rarely hirsute
perennial herb, flowering the first year, to 4 dm. tall; leaves subentire or sinuate-pinnatifid, 
elliptic or rarely narrowly ovate, 2-5 cm. long, 1-2.5 cm. wide, the petiole 2-25 mm. long; 
flowers opening near sunrise; mature buds erect; hypanthium 4-8 mm. long; sepals 7-12 
mm. long, lacking free tips; petals rose, 4-12 mm. long; pollen approximately 50% sterile;
capsule obovoid, 5-10 mm. long, on a pedicel 4-8 mm. long; seeds in several indistinct
rows in each locule, 0.7-0.9 mm. long; n = 7 (ring of 14 in meiosis). Along creeks and
in low weedy places, Trans-Pecos, Edwards Plateau and s. Tex., Apr.-Aug.; s. to Arg.,
a pan-trop. weed.
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5. Oenothera speciosa Nutt. s. lat. .A,.t:APOLA DEL CAMPO, SHOWY PRIMROSE. 
Rhizomatous strigulose perennial to 5 dm. tall; leaves subentire to (usually) sinuate
pinnatifid, obovate to oblong-lanceolate, 2-9 cm. long, 4-25 mm. wide, the petiole to 3 
cm. long; inflorescence sharply nodding; hypanthium 1-2 cm. long; sepals 1.5-3 cm. long,
with free tips 1-4 mm. long; petals white or rose-purple, 2.5-4 cm. long; capsule narrowly
obovoid, very tough, 1-1.5 cm. long, sessile; seeds in several indistinct rows in each locule,
about 1 mm. long; n = 7, 14, 21. Incl. var. Chiki.sii (Bailey) Munz. Prairies and open
woodlands, throughout Tex. but rare and scattered to the n. and w., Apr.-July; Kan. and
Mo. to n.e. Mex.

More northern populations of this species tend to be white-flowered, evening-opening 
and diploid ( n = 7), whereas the southern populations which are widespread in cultiva
tion and often naturalized are more often rose-purple flowered morning-opening and 
polyploid ( n = 14, 21). These latter have been separated as 0. Delessertiana Steud., 
but white-flowered, evening-opening plants occur in polyploid populations and a taxo
nomic separation of these two series of plants would appear to be more confusing than 
helpful. Both fom1s, with intermediates between them, are common in Texas. 

6. Oenothera sessilis (Penn.) Munz. Densely strigose sparsely branched perennial with
short rootstalks, the stems to 5 dm. tall; leaves denticulate, lanceolate, 3-6 cm. long, 4-9 
(-15) mm. wide, subsessile; flowers opening near sunrise; mature buds erect; hypanthium 
1-1.7 cm. long; sepals 1-2 cm. long, with free tips 1-2 mm. long; petals yellow, 1-2 cm. 
long; capsule linear-clavate, 8-10 mm. long, subsessile; seeds in several indistinct rows 
in each locule, about 0.8 mm. long. Marshy places, Galveston I., Lindheimer (US), Nov.;
to s. Ark. and adj. La. Last collected in Texas 115 years ago!

7. Oenothera Spachiana T.&G. Erect strigulose annual to 5 dm. tall; leaves subentire,
narrowly elliptic to elliptic, 2-5 cm. long, 4-10 mm. wide, short-petioled; flowers opening 
near sunrise; mature buds erect; hypanthium 4-6 mm. long; sepals 8-10 mm. long, with 
free tips 1-1.5 mm. long; petals yellow, 5-15 mm. long; capsule clavate, 8-10 mm. long, 
more or less stipitate; seeds in several indistinct rows in each locule, about 0.6 mm. long; 
n = 7. Open sandy prairies and low ground, e. Tex., Apr.-May; to w. La., Ark. and 
s.e. Okla.

8. Oenothera linifolia Nutt. THREE-LEAVED SUNDROPS. Erect slender subglabrous annual
to 3 dm. tall; leaves entire, filiform, 1-2.5 cm. long, to 3 mm. wide, subsessile ( except for 
the broader basal ones); flowers opening near sunrise; mature buds erect; hypanthium 
1.5-2 mm. long; sepals 1.5-2 mm. long, lacking free tips; petals yellow, 3-5 mm. long; 
capsule short-clavate, 4-6 mm. long, short stipitate; seeds in several indistinct rows in each 
Jocule, about 1 mm. long; n = 7. Sandy slopes and flats, often in open woods, e. Tex., 
Apr.-May; to Kan., s. Ill., Ala. and n. Ga. 

9. Oenothera Havardii Wats. Cespitose bushy subglabrous to strigulose rhizomatous
perennial with stems to 1 dm. long; leaves narrowly lanceolate to oblanceolate, the cauline 
ones 1-3.5 cm. long and 2-5 mm. wide, sinuate-pinnatifid, subsessile, the basal ones larger; 
flowers opening near sunset; mature buds erect; hypanthium 4-5.5 cm. long; sepals 15-25 
mm. long, with free tips 0-1.5 mm. long; petals yellow, fading reddish, 1.5-3 cm. long;
capsule oblong-ovoid, 1-1.5 cm. long, 4-angled, the valves strongly ribbed; seeds in several
rows in each locule, about 2 mm. long; n = 7. Rare and local in sandy soil in the s. Trans
Pecos, May-Sept.; to s. Ariz. ( where perhaps introd.) and s. to Chih. and Dgo.

10. Oenothera canescens Torr. & Frem. SPOTIED PRIMROSE. Low bushy densely strigu
lose to canescent rhizomatous perennial with stems to 2 dm. long; leaves denticulate, 
lanceolate, 5-15 mm. long, 2-7 mm. wide, subsessile; flowers opening near sunset; mature 
buds erect; hypanthium 5-15 mm. long; sepals 8-14 mm. long, lacking free tips; petals 
pinkish or more rarely white on first opening, 8-12 mm. long, red-spotted all over; capsule 
ovoid-pyramidal, sharply 4-angled, beaked, 7-8 mm. long; seeds in several rows in each 
locule, about 1 mm. long; n = 7. Dried up ponds and lakes in clay soil, Edwards Plateau 
n. through the Panhandle, local, May-Aug.; to N.M. and n. on the Plains to Neb. and Wyo.

11. Oenothera missouriensis Sims. M1ssouru PRIMROSE, GLADE-Ln.Y. Perennial, the
stems to 5 dm. long or more rarely the plants subacaulescent; leaves narrowly lanceolate 
or elliptic to broadly lanceolate, 3-10 cm. long, 5-30 mm. wide, subentire to remotely 
denticulate, glabrous to densely canescent, the petioles 1-5 cm. long; flowers opening near 
sunset; mature buds erect; hypanthium 5-12 cm. long; sepals 2-4 cm. long, with free 
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tips 1.5-8 mm. long; petals yellow, sometimes fading reddish, 2-5 cm. long; capsule 2-6.5 
cm. long, with 4 wings 7-20 mm. wide; seeds in 1 row in each locule, 3-4 mm. long, corky
tubercled. Incl. var. incana Gray and var. oklalwmensis ( Nort.) Munz. Limestone knobs,
prairies and d1y hillsides, n.-cen. Tex. and the Edwards Plateau, n. through the the High
Plains, May-Aug.; n. through Okla., w. Ark. and w. Mo. to Kan. and Neb.

12. Oenothera brachycarpa Gray. Subacaulescent perennial; leaves linear to narrowly
ovate, 3-15 cm. long, 1-3 cm. wide, entire to sinute-dentate, glabrous to more or less 
densely strigulose; petioles 1-6 cm. long; Bowers opening near sunset; mature buds erect; 
hypanthium 5-15 cm. long; sepals 3-4 cm. long, with free tips 1-4 mm. long; petals 
yellow, fading reddish, 3-5 cm. long; capsule broadly fusiform, 2.5-3 cm. long, with 4 
wings 1.5-4.5 mm. wide only near t'he summit or along the entire body; seeds in one row 
in each locule, 2-4 mm. long, corky-tubercled at least near the apex and base; n :::: 7. 
Incl. var. Wrightii H. Levi. Rocky slopes from the El Paso area e. through the Trans
Pecos to the s. part of the South Plains and to Callahan Co., Mar.-June; s.w. Ida. and 
Colo. s. to Ariz., w. Tex., Chih., Coah. and Dgo. 

13. Oenothera triloba Nutt. Subacaulescent winter annual or biennial; leaves elliptic
to oblanceolate, 3-30 cm. long, 1-4 cm. wide, irregularly pinnatifid, glabrous to strigulose 
or finely glandular-pubescent; petioles 1-2 ( -8) cm. long; flowers opening near sunset; 
mature buds erect; hypanthium 2-10 cm. long; sepals 1-1.8 cm. long, with free tips 3-7 
mm. long; petals pale-yellow, 1-2 cm. long; capsule obpyramidal, very hard, 1-2 cm. long,
with 4 wings 5-10 mm. wide near the summit; seeds in 2 rows in each locule, about 2 mm.
long, narrowly winged near the summit. Grassy slopes and open flats, particularly where
moist, n.-cen. Tex. and Edwards Plateau, rare s. to Hidalgo Co., Feb.-May (-July); Kan.
to Ky., Tenn. and n. Ala., s. to Tex.

14. Oenothcra cacspitosa Nutt. subsp. eximia (Gray) Munz. Stout pilose perennial with
stems to 3 dm. long; leaves subentire to sinuate-pinnatifid, oblanceolate, 3-12 cm. long, 
1-2 cm. wide, the petioles 2-8 cm. long; flowers opening near sunset; mature buds erect;
hypanthium 10-15 crn. long; sepals 25-35 mm. long, with tips appressed in bud; petals
white, fading rose-purple, 2.5-4 cm. long; capsule lance-ovoid, hard, tuberculate, 2.5-4
cm. long; seeds in 2 rows in each locule, about 3 mm. long. Rocky slopes in the mts. of
the Trans-Pecos, very rare, Culberson Co., June; e. Colo. to w. Tex. and n. N.M.

15. Oenothera primiveris Gray. LARGE YELLOW DESERT PRIJ\IROSE. Subacaulescent
annual; leaves narrowly elliptic to broadly oblanceolate, 2-12 cm. long, 5-30 mm. wide, 
irregularly pinnatifid or (rarely) subentire, villous throughout; petioles 5-50 mm. long; 
flowers opening near sunset; mature buds erect; hypanthium 2-6 cm. long; sepals 1-2.8 
cm. long, without free tips; petals lemon-yellow, fading reddish, 1-4 cm. long; capsule
broadly fusiform, 1.7-4 cm. long, wit'h a heavy rib down the center of each face; seeds
in 2 rows in each locule, 2.5-3 mm. long, with narrow groove surrounding the raphe;
n = 1. Desert flats in the Trans-Pecos, Mar.-Apr.; w. to s.w. Ut., s. Nev., s. Calif. 
and n. Son. 

16. Oenothcra Drummondii Hook. BEACH EVENING PRll\IROSE. Suffrutescent densely
canescent-villous perennial with many woody stems to 1 m. long from the base; leaves 
oblanceolate to obovate, 1-7 cm. long, 5-15 mm. wide, entire or remotely sinuate-dentate 
( especially the larger basal ones), densely canescent-villous throughout; petioles 0-3 cm. 
long; flowers opening near sunset; mature buds erect; hypanthium 2-4 cm. long; sepals 
2-3 cm. long, with free tips 2-3 mm. long; petals yellow, fading reddish, 2-3.5 cm. long;
capsule cylindric, 2.5-4 cm. long; seeds in 2 rows in each locule, 1-1.2 mm. long; n:::: 7.
Sandy beaches of entire Gulf Coast, Mar.-Nov.; s. to Ver.; introd. widely elsewhere.

17. Oenothera rhombipetala T.&G. Erect strigulose winter annual or biennial from
a fleshy taproot, the stems to 1 m. tall; leaves narrowly oblanceolate to narrowly ovate 
( broader above), 2-8 cm. long, 3-15 mm. wide, sinuate-pinnatifid to subentire; petioles 
short or absent; flowers opening near sunset; mature buds 'erect; hypanthium 2.5-3 cm. 
long; sepals 1-1.8 cm. long, with free tips 0-1.5 mm. long; petals yellow, 1.3-2 cm. long; 
capsule cylindric, 12-16 mm. long; seeds in 2 rows in each locule, about 1 mm. long; 
n :::: 7. Common in sandy and waste places, e. half of Tex., June-Sept.; Ind. to Wisc. and 
Minn. s. to Tex. and scattered ( possibly introd.) e. to the Atl. Coast. 

18. Oenothera heterophylla Spach. Erect hirsute and strigulose winter annual or
biennial from a fleshy taproot, the stems to 1 m. tall; leaves 2-9 cm. long, 3-15 mm. wide, 
sinuate-pinnatifid to subentire, the upper ones sessile with clasping base; flowers opening 
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near sunset; mature buds erect; hypanthium 2.5-3 cm. long; sepals 1.5-2 cm. long, with 
free tips 3-4 mm. long; petals yellow, 1.6-3 cm. long; capsule cylindric, 15-25 mm. long; 
seeds in 2 rows in each locule, about 1 mm. long; n = 7. Colonial in sandy open woods, 
e. and n.-cen. Tex., June-Sept.; also w. La.

19. Oenothera grandis (Britt.) Smyth. Erect simple or much-branched decumbent
strigulose and sometimes villous annual, the stems to 8 dm. long; leaves elliptic to 
oblanceolate, 2-6 cm. long, 5-15 mm. wide, sinuate-pinnatifld or rarely less deeply lobed 
or entire, subglabrous to sh·igulose or villous; petioles 0.5 cm. long, mostly short; flowers 
opening near sunset; mature buds erect, the stem tip nodding; hypanthium 2.5-5 cm. long; 
sepals 2-3 cm. long, with free tips 2-5 mm. long; petals yellow, 2-3.5 cm. long; capsule 
cylindric, 1-3.5 cm. long; seeds in 2 rows in each locule, about 1 mm. long; n = 7 (form
ing pairs or small rings at meiotic meta phase I). 0. laciniata var. grandi-/lora ( Wats.) 
Robins. Sandy open places, scattered in e., cen. and s. Tex. and in the South Plains, Mar.
June; Kan. and Mo. to Chih., Dgo., Zac. and Tam. 

20. Oenothera Iaciniata Hill. CuT-LEAVED EVENING PRIMROSE. Similar to 0. grandis
but the hypanthium 15-35 mm. long; sepals 5-12 mm. long, with free tips 0-2 mm. long; 
petals 5-18 mm. long; n = 1 (ring of 14 chromosomes at meiotic metaphase I). Incl. var. 
pubescens ( Willd.) Munz. Sandy fields and waste places throughout except for the South 
Plains, rarer in the w. and Panhandle, Mar.-Nov.; e. U.S. s. to Ecu. 

Apparent hybrids with 0. Drummondii occur where the ranges of these two very 
distinct species overlap. 

21. Oenothera albicaulis Pursh. PRAmIE EVENING PRIMROSE, Erect strigulose and more
or less villous annual, often with additional decumbent branches from the base, the stems 
to 5 dm. long; leaves elliptic to oblanceolate, 1-8 cm. long, 5-20 mm. wide, sinuate
pinnatifid or the lower ones subentire, strigulose and more or less villous; petioles 0-4 cm. 
long, mostly sho1 t; flowers opening near sunset; mature buds nodding; hypanthium 1.5-3 
cm. long; sepals 14-25 mm. long; petals white, fading pink, 1.4-4 cm. long; capsule
cylindric, 2-4 cm. long; seeds in 2 rows in each locule, about 1 mm. long; n = 7. Sandy
places in the Trans-Pecos, South Plains and Panhandle, Apr.-June; S.D. and Mont. to

. Tex., Chih., Ariz. and s. Ut.
22. Ocnothera Engelmannii (Small) Munz. Erect densely villous annual to 8 dm. tall,

usually with one main stem from the base, the lateral branches poorly developed; leaves 
lanceolate, 2-6 cm. long, 1-2 cm. wide, coarsely sinuate-dentate, more or less villous, 
sessile; flowers opening near sunset; mature buds nodding; hypanthium 2-3 cm. long; 
sepals 1-1.5 cm. long, lacking free tips; petals white, fading pink, 1-1.5 cm. long; capsule 
tapering gradually to the apex, 25-45 mm. long; seeds in 1 row in each locule, about 1

mm. long; n = 7. Sand dunes and open sandy flats in the South Plains, May-Sept.;
to e. N.M.

23. Oenothera pallida Lindi. subsp. runcinata ( Engelm.) Munz & Klein. Bushy much
branched subglabrous to strigulose or sometimes pilose rhizomatous perennial to 4 dm. 
tall; leaves narrowly lanceolate to ovate, 2-3.5 cm. long, 4-15 mm. wide, deeply sinuate
dentate to sinuate-pinnatifid or more rarely subentire, subglabrous to strigulose, sub
sessile; flowers ppening near sunset; mature buds nodding; hypanthium 1.5-3 cm. long; 
sepals 1-2.5 cm. long, lacking free tips; petals white, fading pink, 1-2.5 cm. long; capsule 
cylindric, 1.5-6 cm. long; seeds in 1 row in each locule, about 1.5 cm. long; n = 1.

0. runcinata (Engelm.) Munz and var. brevifolia (Engelm.) Munz, 0. latifolia sensu
Munz, Fl. Tex. 3: 232. 1944. Sandy open or disturbed places in the Trans-Pecos, Apr.
Oct.; s. Ut. to Ariz., w. Tex. and Chih.; the species as a whole from e. Wash., Ida. and
Wyo. s. to this area.

24. Oenothera Hookeri T.&G. Robust erect biennial or perennial to 2 m. tall; leaves
oblanceolate to elliptic, densely strigose and sometimes also pilose, entire to sinuate
serrulate, the rosette leaves narrower near the base, 1-3 dm. long, 2-5 cm. wide, their 
petioles 5-18 cm. long, the cauline leaves 5-15 cm. long and 8-25 mm. wide, short-petioled 
to subsessile; flowers opening near sunset; mature buds erect; hypanthium 25-45 mm. 
long; sepals 2.5-4 cm. long, with free tips 2-6 mm. long; petals yellow, fading reddish, 
2-4.5 cm. long; capsule thick, cylindric, 2-4 cm. long; seeds in 2 rows in each locule,
1-1.6 mm. long; n = 7. S.e. Wash. and s. Ida. to Baja Calif., Kan., Tex. and Chili.

In Texas represented by 2 subsp. as follows:
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Subsp. hirsutissima (Gray) Munz. Pubescence largely loose with some spreading hairs; 
free sepal tips 2-4 (-5) mm. long; seeds 1.2-1.6 mm. long; n = 7. Rare in wet places in 
the Trans-Pecos, July-Oct.; Ut. and s. Colo. to w. Kan., Chih. and Son. 

Subsp. Hewettii Cockll. Pubescence appressed; free sepal tips 3-6 mm. long; seeds about 
1 mm. long; n = 7. Incl. var. irrigua ( Woot. & Standl.) Gates, 0. Simsiana sen.su Munz, 
Fl. Tex. 226. 1944. Rare in wet places in the Trans-Pecos, July-Oct.; Nev. and s. Ut. to 
Tex. and Chih. 

25. Oenothera Jamesii T.&G. Robust erect densely appressed-pubescent biennial to
2 m. tall; leaves elliptic to broadly lanceolate, appressed-pubescent; rosette leaves nar
rower near the base, sinuate-pinnatifid to denticulate, 6-20 cm. long and 2-4 cm. wide, 
their petioles 2-6 cm. long; cauline leaves denticulate, 5-12 cm. long and 2-3.5 cm. wide, 
short-petioled below to subsessile above; Bowers opening near sunset; mature buds erect; 
hypanthium 6-11 cm. long; sepals 4-6 cm. long, with free tips 3-6 mm. long; petals yel
low, fading reddish, 3.5-5 cm. long; capsule thick, cylindric, 2-5 cm. long; seeds in 2 
rows in each locule, 1.5-2 mm. long; n = 7. On stream banks in wet places, scattered, 
Edwards Plateau and Llano area w. to the Trans-Pecos, July-Oct.; Okla. and w. Tex. 
to Coah. 

26. Oenothera biennis L. subsp. centralis Munz. Col\IMON EVENING PRIMROSE. Weedy
sparsely pubescent biennial to 2 m. tall; leaves lanceolate; rosette leaves sinuate-pinnati.fid 
to denticulate, 8-30 cm. long and 1-6 cm. wide, their petioles long; cauline leaves denticu
late, 5-16 cm. long, 15-35 mm. wide, subsessile; flowers opening near sunset; mature buds 
erect; hypanthium 2-5 cm. long; sepals 1-2 cm. long; the free tips 1-4 mm. long; 
petals yellow, 1-2 cm. long; capsule thick, cylindric, 14-25 mm. long; seeds in 2 rows in
each locule, 1.2-1.8 mm. long; n = 7 (ring of 14 chromosomes at meiotic metaphase I). 
0. pratincola Bartlett. Weedy places and woods, scattered, n.e. Tex., Aug.-Oct.; Alta.
to Wisc. and Mich., s. to Tex. and La. and e. to Atl. Coast; the species as a whole ranges
to Nfld., Que. and Ont.

Two species have been reported from Texas for which we have seen no material; they 
are: ( 1) Oenothera coronopifolia T.&G., related to 0. albicaulis but it is perennial 
from slender underground rootstocks, has throat of hypanthium with conspicuous white 
hairs and petals 7-11 mm. long; (2) Oenothera neomexicana (Small) Munz, related to 
0. Engelmannii but it has capsules quite erect, not woody, and 2-3 cm. long, petals 2-3
cm. long and the lower leaves ( at least) petioled.

5. STENOSIPHON SPACH
A monotypic genus. 
1. Stenosiphon linifolius (Nutt.) Heynh. Tall virgate perennial herb, somewhat woody

near the base, to 3 m. tall, unbranched or with few long branches, glabrous and glaucous; 
stipules absent; leaves entire, alternate, lanceolate or narrowly lanceolate, 2-6 cm. long, 
4-15 mm. wide, sessile; flowers actinomorphic, 4-merous, borne in a more or less distinct
wandlike inflorescence with greatly reduced leaves, opening near sunrise; hypanthium
well-developed, flliform, 7-11 mm. long; sepals not persistent in fruit, 4-5 mm. long;
petals white, 4-5 mm. long; stamens 8; stigma deeply 4-lobed; fruit an indehiscent ob
ovoid nutlike I-seeded capsule 2-3 mm. long and about 2 mm. thick, 8-ribbed; seeds lack
ing a coma; n = 7. Rocky banks and slopes, usually on limestone, colonial, from the
Edwards Plateau n. through n.-cen. Tex. and the Panhandle, June-Oct.; n. to s. Neb. and
w. Ark.

6. LUDWIGIA L. SEEDBOX. WATER-PRIMROSE 

Herbs of wet places with alternate or opposite entire or minutely toothed leaves; stipules 
present, minute; flowers actinomorphic, 4- or 5- ( rarely 6-) merous, borne in the axils 
of upper leaves; hypanthium not prolonged beyond the apex of the ovary; sepals persistent 
in fruit; petals yellow or absent; stamens as many or twice as many as the sepals; stigma 
capitate or globose, undivided; fruit a loculicidally or poricidally dehiscent capsule; seeds 
lacking a coma. ]ussiaea L. 
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About 70 species, mostly of the tropics and subtropics and best represented in tropical 

South America. 
1. Leaves opposite ( 2 )
1. Leaves alternate ( 3 )
2(1 ). Petals absent; capsule with a broad green band at each comer .............. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11. L. palwtris.
2. Petals present; capsule lacking green bands .......... 12. L. repens.

3 ( 1 ). Stamens twice as many as the sepals, in 2 series ( 4 )
3. Stamens as many as the sepals, in 1 series ( 8 )
4( 3 ). Stems conspicuously 4-winged . . . . . . . . . . . . . . . . . . 1. L. decurrens.
4. Stems not conspicuously 4-winged ( 5 )
5(4 ). Sepals 4; seeds in several series in each locule of the capsule, free ........... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. L. octovalvis.
5. Sepals 5 ( rarely 6); seeds in 1 series in each Iocule of the capsule, surrounded by 

woody endocarp at maturity ( 6) 
6( 5 ). Seeds each surrounded by a horseshoe-shaped ( hippocrepiform ) piece of endo

carp, readily falling free . . . . . . . . . . . . . . . . . . . . . . . 3. L. leptocarpa.
6. Seeds fused in large masses of endocarp, the entire capsule tough and woody ( 7 )
7 ( 6). Flowering stems erect; plants covered with long spreading pubescence; petals

12-23 mm. long ............................... 5. L. uruguayensis.
7. Flowering stems usually decumbent; plants subglabrous; petals 7-14 (-24 ) mm. long

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. L. peploides.

8( 3 ). Capsule nearly globose, opening by a terminal pore; roots fascicled; stolons 
lacking (9 ) 

8. Capsules variable in shape, irregularly dehiscent; roots not fascicled or if so the
capsule not globose; plants wit'h creeping stolons ( 10 ) 

9 ( 8 ). Plants hirsute; leaves sessile . . . . . . . . . . . . . . . . . . . . 6. L. hirtella.
9. Plants glabrous to puberulent; leaves petiolate ........ 7. L. alternifolia.

10(8 ). Petals present ................................ 8. L. li11caris.
10. Petals absent ( 11 )
11 ( 10 ). Plants conspicuously pilose . . . . . . . . . . . . . . . . . . . 9. L. pilosa.
11. Plants glabrous to very minutely strigulose ........... 10. L. glandulosa.

I. Ludwigia decurrens Walt. PruMROSE-\VILLOW. Subglabrous erect herb to 2 m. tall,
freely branched, the stems 4-winged; leaves lanceolate to elliptical, 2-12 (-16) cm. long, 
2-35 mm. wide, subsessile; sepals 4, 7-10 mm. long; petals 8-12 mm. long; stamens 8; disk
not elevated, with a sunken white-hairy nectary surrounding the base of each epipetalous
stamen; capsule 1-2 cm. long, 3-4.5 mm. thick, sharply 4-angled, irregularly and readily
loculicidal, the pedicel 0-1 cm. long; seeds in several series in each locule, free, 0.3-0.4
mm. long, the raphe about one fifth the diameter of the body; n = 8. Jussiaea decurrens
(Walt.) DC. Swamps and wet places, e. Tex., June-Oct.; s.e. U.S. to e. Tex and scattered
to n. Arg.

2. Ludwigia octovalvis (Jacq.) Raven subsp. octovalvis. Subglabrous to strigulose
usually well-branched weedy herb to 1 m. tall or more; leaves lanceolate or narrowly 
lanceolate to narrowly ovate, 3-14.5 cm. long, 4-40 mm. wide, the petiole 0-1 cm. long; 
sepals 4, ( 6-) 8-13 mm. long; petals 5-16 mm. long; stamens 8; disk slightly elevated, 
with a white-hairy sunken nectary surrounding the base of each epipetalous stamen; 
capsule thin-walled, 1 7-45 mm. long, 2-8 mm. thick, readily and irregularly loculicidal, the 
pedicel 0-1 cm. long; seeds in several indistinct rows in each locule, 0.6-0.75 mm. long, 
free, each with an inflated raphe equal in size to the body of the seed; n = 16, 24. 
Jussiaea suffruticosa L. [incl. var. octofila (DC.) Munz. and var. ligustrifolia (H.B.K.) 
Criseb.] In swamps and other wet places, widespread through s. half of the state, July
Oct.; warmer regions of the world. 
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The presence in Texas of the closely related L. bonariensis (Mich.) Hara ( n = 8) 
requires con£nnation. The ovary of this species at anthesis about equals the sepals instead 
of exceeding them, the capsule is usually shorter than the pedicel instead of longer and 
the petals are 20-35 mm. long. The specimens upon which this species has been reported 
( as ]ussiaea bonariensis Mich.) from Texas are inadequate for certain determination. 

3. Ludwigia leptocarpa (Nutt.) Hara. Usually robust hairy plants to 15 dm. tall,
freely branched; leaves broadly lanceolate, 3.5-18 cm. long, 1-4 cm. wide, the petiole 2-35 
mm. long; sepals 5 (rarely 4, 6 or 7), 5.5-11 mm. long; petals 5-11 mm. long; stamens
twice as many as the sepals; disk slightly elevated, with a depressed hairy nectary sur
rounding the base of each epipetalous stamen; capsule 1.5-5 cm. long, 2.5-4 mm. thick,
slowly and irregularly loculicidal, the pedicel 2-20 mm. long; seeds in 1 series in each
locule, horizontal, 1-1.2 mm. long, each loosely embedded in an easily detached horse
shoe-shaped (hippocrepifonn) segment of firm endocarp 1-1.5 mm. thick and about 1
mm. high; n = 16. Jussiaea leptocarpa Nutt. Wet places, as along ditches, e. Tex., Aug.
Oct.; e. to Mo., Ca., n. Fla., s. to W.I., Peru and Arg.; trop. Afr.

4. Ludwigia peploides (H.B.K.) Raven subsp. peploides. VERDOLAGA DE AGUA. Subglab
rous sprawling or floating herb with somewhat ascending Bowering branches to 6 dm. long; 
leaves oblong to oblong-spatulate, 1-9 cm. long, 5-40 mm. wide, the petiole 2-40 mm. 
long; sepals 5, 4-12 mm. long; petals 7-14 (-24} mm. long; stamens 10; disk slightly 
elevated, with a depressed white-hairy nectary surrounding the base of each epipetalous 
stamen; capsule 1-4 cm. long, 3-4 mm. thick, very tardily and irregularly dehiscent, the 
pedicel 1-6 (-8) cm. long; seeds in 1 series in each locule, more or less vertical, 1.1-1.3 
mm. long, each firmly embedded in a coherent cube of woody endocarp 1.2-1.5 mm. high,
1-1.2 mm. thick, the endocarp firmly fused to the capsule wall; n = 8. ]ussiaea repens L.
var. glabrescens 0. Ktze. and var. peploides (H.B.K.) Criseb. Ponds and streams, e.-cen.
and e. Tex., locally w. to the Trans-Pecos, Apr.-Oct.; throughout wanner portions of New
\Vorld; the species as a whole also in n.e. Asia and temp. Austral. and introd. elsewhere.

5. Ludwigia uruguayensis ( Camb.} Hara. Long hairy perennial herb with decumbent
rooting and more or less erect ascending branches to 1 m. tall, the Boating branches sub
glabrous; leaves spatulate to oblanceolate, 3-10 cm. long, 3-10 mm. wide, the petiole 1-5 
( -25) mm. long; sepals 5 ( rarely 6), 6-14 mm. long; petals 12-23 mm. long; stamens
twice as many as the sepals; disk slightly elevated, with a depressed white-hairy nectary
surrounding the base of each epipetalous stamen; capsule 13-25 mm. long, 3-4 mm. thick,
very tardily and irregularly dehiscent, the pedicel 5-50 mm. long; seeds in 1 series in each
locule, more or less vertical, 1-1.3 mm. long, each firmly embedded in a coherent cube
of woody endocarp 1.2-1.5 mm. high, 1-1.2 mm. thick, tl1e endocarp firmly fused to the
capsule wall; n = 24. ]ussiaea uruguayensis Camb. Wet places, as along ponds and ditches,
scattered in s.e. Tex., June-Sept.; s.e. U.S. and scattered s. to n. Arg. and introd. elsewhere.

6. Ludwigia hirtella Raf. SPINDLE-ROOT. Erect hirsute herb with fascicled spindle
shaped roots, to 1 m. tall; leaves narrowly lanceolate or lanceolate, 1.5-6 cm. long, 3-18 
mm. wide, essentially sessile; sepals 4, 7-10 mm. long; petals 10-15 mm. long; stamens 4;
disk strongly elevated, a depressed white-ciliate nectary surrounding the base of each
epipetalous stamen; capsule subglobose-cubical, 4-6 mm. long and thick, dehiscent by
a terminal pore, the pedicel 4-8 mm. long; seeds in several indistinct rows in each locule,
about 0.6 mm. long, free; n = 8. Rare along wet places in pine woods, e. Tex., June-Sept.;
e. along Coastal Plain to Fla. and N.J.

7. Ludwigia alternifolia L. SEED-BOX, RATTLE-Box. Erect subglabrous or puberulent
herb with fascicled spindle-shaped roots, to 12 dm. tall; leaves lanceolate, 4-8 ( -12) cm. 
long, 8-15 (-24) mm. wide, the petiole 3-7 (-10} mm. long; sepals 4, 7-10 mm. long; 
petals 8-10 mm. long; stamens 4; disk strongly elevated, a depressed white-ciliate nectary 
surrounding the ba�e of each epipetalous stamen; capsule subglobose-cubical, 5-6 mm. 
long and thick, dehiscent by a terminal pore, the pedicel 3-5 mm. long; seeds in several 
indistinct rows in each locule, 0.6-0.7 mm. long, free; n = 8. Incl. var. pubescens Palm. 
& Steyerm. Occasional along ditches and in wet places, e. Tex., June-Aug.; Mass. and 
Ont. to n. Fla., e. Tex. and Ia. 

8. Ludwigia lincaris Walt. Clabrous to puberulent erect usually well-branched herb
to 1 m. tall; leaves linear to nanowly elliptical, 2.5-6 cm. long, 1.5-5 mm. wide, subsessile; 
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sepals 4, 2.5-4 mm. long; petals 3.5-5 mm. long; stamens 4; disk elevated, glabrous, 
prominently 4-lobed, the lobes opposite the petals; capsule elongate-obpyramidal, 6-8 mm. 
long, irregularly loculicidal, sessile; seeds in several indistinct rows in each locule, about 
0.6 mm. long, free; n = 8. Incl. var. puberula Engelm. & Gray. Occasional in wet places, 
especially in pine woods, s.e. Tex., June-Sept.; e. to n. Fla., Tenn. and N.J. 

9. Ludwigia pilosa Walt. Pilose erect usually well-branched herb to 12 dm. tall; leaves
linear to elliptical, 2-10 cm, long, 3-15 mm. wide, the petiole 1-5 (-15) mm. long; sepals 
4, 4-5 mm. long; petals absent; stamens 4; disk elevated, glabrous, prominently 4-lobed, 
the lobes opposite the sepals; capsule cubic-globose, 3-4 mm. long and thick, irregularly 
loculici<lal, sessile; seeds in several indistinct rows in each locule, about 0.5 mm. long, 
free; n ::::: 16. Occasional in wet places, especially in pine woods, s.e. Tex., July-Oct.; 
e. along the Coastal Plain to n. Fla. and s. Va.

The general habit of the eastern linear-lanceolate to oblong leaved L. sphaerocarpa
Ell., that reaches Louisiana, is similar to some plants referred here to L. pilosa. It may 
eventually be found in southeast Texas, and may be distinguished by its glabrous to 
minutely appressed-pubescent herbage and hypanthium, and its very short hypanthium 
bracteole ( less than 2 mm. long) in contrast to the long bracteole ( 2.5-4.2 mm. long) of 
L. pilosa.

10. Ludwigia glandulosa Walt. CYI..1NDRrc-rnu1TED Lunw1c1A. Glabrous or minutely
strigulose erect well-branched herb_ to 1 m. tall; leaves lanceolate or elliptical, 1.5-10 cm. 
long, 4-20 mm. wide, the petiole 2-10 mm. long; sepals 4, 1-2 mm. long; petals absent; 
stamens 4; disk elevated, glabrous, prominently 4-lobed, the lobes opposite the petals; 
capsule subcylindric, 2-8 mm. long, 1.5-2 mm. thick, irregularly loculicidal, sessile; seeds 
in several indistinct rows in each locule, about 0.6-0.7 mm. long, free; n ::::: 16. Incl. var. 
Torreyi Munz. Wet places, as along ditches and in swamps, e. Tex., June-Oct.; n. and e. 
to s. Ifi., Va. and n. Fla. 

11. Ludwigia palustris ( L.) Ell. MARSH PURSLANE. Glabrous herb, creeping and root
ing at the nodes, the stems to 5 dm. long; leaves broadly elliptical or subovate, 7-45 mm. 
long, 4-23 mm. wide, the petiole 3-12 mm. long; sepals 4, 1.4-2 mm. long; petals absent; 
stamens 4; disk elevated, glabrous, prominently 4-lobed, the lobes opposite the petals; 
capsule elongate-globose, (2-) 2.5-5 mm. long, 2-3 mm. thick, fairly readily and irregu
larly loculicidal, sessile; seeds in several indistinct rows in each locule, 0.6-0.9 mm. long, 
free; n = 8. Incl. var. americana (DC.) Fern. & Grise. and var. nana Fem. & Grise. Wet 
places as about ponds and along rivers; e. and s.-cen. Tex. to the Llano area and in the 
Dl1,vis Mts., June-Sept.; temp. N.A. except Rocky Mt. area to Col.; also in w. Euras., 
N. and S. Afr. and introd. elsewhere.

12. Ludwigia repens Forst. FLOATING or CREEPING PRThID0SE-WILLOW, WATER PRIM
ROSE. Glabrous to puberulent herb, creeping and rooting at the nodes, the stems to 5 dm. 
long; leaves very narrowly elliptic to subrotund, 9-40 mm. long, 2-20 mm. wide, the petiole 
3-25 mm. long; sepals 4, 2.4-4.2 mm. long; petals 4-5 mm. long, fugacious; stamens 4;
disk elevated, glabrous, prominently 4-lobed, the lobes opposite the petals; capsule short
cylindrical, 3.3-7.5 mm. long, 1.9-4.5 mm. thick, tardily and irregularly dehiscent, the
pedicel 0.3-1.5 mm. long; seeds in several indistinct rows in each locule, about 0.7 mm.
long, free; n = 24. L. natans EU. and var. rotundata ( Griseb.) Fern. & Grise. Scattered
in wet places as along streams and about ponds, n. of the Rio Grande Plains but very
rare in n. Tex. and the Panhandle, July-Sept.; N.C. to Fla., Tex. and Okla., s. to cen.
Mex. and W.I.; widely grown as an aquarium plant.

7. EPILOBIUM L. WILLOW-HERB 

Perennial herbs of wet places, often flowering the first year; leaves opposite below, 
alternate above, denticulate or serrate; stipules absent; flowers actinomorphic, 4-merous, 
borne in the axils of reduced upper leaves; hypanthium well-developed; sepals not per
sistent in fruit; petals white to pink; stamens 8; stigma subclavate, undivided; fruit an 
elongate loculicidally dehiscent capsule; seeds numerous, with a coma, strongly papillose. 

About 215 species of temperate and cold regions, extending into the tropics in the 
mountains and world-wide. 
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1. Leaves narrowly lanceolate, rugulose-veiny, with ,30 to 7 5  teeth on each margin;
plant mostly 5-10 dm. tall; petals pink; coma cinnamon-colored .............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. E. coloratum. 

1. Leaves elliptic to narrowly ovate, faintly veined, usually with about 20 to 30 teeth
on each margin; plant 1-4 chn. tall; petals white to very pale-pink; coma white .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . 2. E. ciliatum. 

1. Epilobium coloratum Biehler. Perennial herb with sessile basal rosettes, 5-10 din.
tall, usually well-branched above, minutely strigulose above ( especially along elevated 
lines decurrent from the margins of the petioles); hypanthium about 0.5 mm. long; sepals 
1.5-3 mm. long; petals pink, 3- 5 mm. long; capsule 3-4.5 cm. long; seeds about 1.5 mm. 
long, the coma cinnamon-colored. Rare in wet places, HemphiU and Wheeler cos. ( High 
Plains), July-Oct.; Que. to S.D., s. to Ga., Ark. and n. Tex.; also Hisp. 

2. Epilohium ciliatum Raf. Perennial herb with sessile leafy basal rosettes, 1-4 dm.
tall, simple to well-branched, minutely strigulose above ( especially along elevated lines 
decurrent from t'he margins of the petioles); hypanthium about 1 mm. long; sepals about 
2 mm. long; petals white to pale-pink, about 3 mm. long; capsule 4-6 cm. long; seeds 
1-1.5 mm. long, the coma white. E. adenocaulon Hausskn. var. perplex.ans Trel. Scattered
in wet places in the Trans-Pecos, May-Sept.; Nfld. to B.C., s. to N.E., Pa., Wisc., w.
Tex. and Calif.

Circaea quadrisulcata (Maxim.) Franch. & Sav. var. canadensis (L.) Hara, the "en
chanter's nightshade," has been reported from Texas but we have seen no specimens. 
This is a delicate plant that may be distinguished from all other species of Onagraceae 
found in Texas by having 2-merous flowers, fruit indehiscent and bristly, and leaves op
posite. It usually occurs in rich moist woodlands, thickets and ravines, and flowers in 
summer. It should be looked for in northeast Texas. 

FAM. 135. HALORAGACEAE R. BR. 

W ATER-MILFOIL F AMll, Y 

Aquatic or paludal plants with the inconspicuous symmetrical perfect or unisexual 
flowers sessile in the axils of leaves or bracts; calyx tube (hypanthium) adherent to the 
ovary that consists of 3 ( or 4) united carpels; styles or sessile stigmas distinct; limb of the 
calyx obsolete or very short in perfect or pistillate flowers; petals small or none; stamens 
1 to 8; fruit indehiscent, 3- or 4-celled, with a single anatropous seed suspended from the 
summit of each cell. 

About 120 species in 6 genera, cosmopolitan. The name is sometimes misspelled 
"Haloragidaceae." 

1. Flower parts in threes; leaves alternate, the emersed ones amply foliaceous ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. Proserpinaca, p. 1136. 

1. Flower parts in fours; leaves whorled or rarely partly opposite or alternate, the
emersed ones much-reduced and mostly bractlike ( sometimes enlarged in M. 
heteropl1yllum) ............................... 2. Myriophyllum, p. 1137. 

1. PROSERPINACA L. MERMAID-WEED 

Low herbaceous perennials with simple or sparsely branched stems that are creeping 
and rooting at the rhizomatous base; leaves alternate, pinnately dissected or the upper 
ones lanceolate and serrate, those on the same plant uniform or of both extreme types and 
intermediate forms; flowers sessile and solitary in the leaf axils, perfect; calyx 3-parted; 
corolla wanting; stamens 3; pistil 3-angled, with 3 stigmas; fruit nullike, 3-angled, 
3-celled, 3-seeded.

Several species in North America.
1. Upper leaves lanceolate, serrate .................... 1. P. palustrls. 
1. Upper leaves like the lower ones, pinnately divided ... 2. P. pectinata.
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1. Proserpinaca palustris L. Plant repent and rooting along the stems at base; stems
ascending or suberect, occasionally trailing up into shrubs, to 1 m. or more long, the base 
submersed, the summit becoming emersed; submersed leaves rufescent, sessile, finely 
pinnati6d, to 6 cm. long, with 8 to 14 linear-filiform divisions on each side, the divisions 
to 3 cm. long, commonly bearing minute black axillary spicules, the median portion 
linear and about 1 mm. wide; amphibious leaves petioled, pinnatisect, to 7 cm. long, 
lanceolate, with the lanceolate middle portion to 1 cm. broad; emersed leaves lanceolate 
to oblanceolate, to 85 mm. long and 15 mm. wide, serrate; flowers in leaf axils of only 
the serrate leaves, solitary or in clusters of 2 to 5, subtended by minute lanceolate serrate 
bracts; calyx tube 3-angled, its ovate to deltoid lobes obtuse to acute; petals rudimentary; 
fruit trigonous-urceolate or pyramidal. In shallow water, about springs, in ditches and 
along shores of streams and lakes in e. Tex., spring-summer; from e. Can., s. to Ga. and 
Tex. 

Our plant belongs to var. amblyogona Fem., characterized by having the angles of the 
fruits rounded or nearly obsolete. 

2. Proserpinaca pectinata Lam. Stem very slender, repent, with an ascending rufescent
summit to 3 dm. high; leaves all deeply pinnatifid, ovate-elliptic in outline, to 25 mm. 
long, with a linear median portion about 1 mm. wide and 4 to 9 slender rather firm 
divisions ( to 7 .5 mm. long} on each side, sometimes bearing minute black spicules; 
Bowers solitary or rarely in twos or threes in the middle and upper leaf axils; calyx lobes 
acuminate; fruit urceolate, with rounded or obtuse angles, 3-4 mm. long, 2-3 mm. broad. 
In peaty soils of swamps and savannahs and in shallow water, rare in s.e. Tex., spring
summer; mostly in the Coastal Plain from N.S. and s.w. Me., s. to Tenn., Fla. and Tex. 

2. MYRIOPHYLLUM L. W ATER-MILFOIL 

Perennial aquatics; stems mostly elongated; leaves usually whorled ( in ours), the 
submersed ones pinnately parted into capillary divisions; flowers unisexual and perfect 
on the same plant, small, sessile, chiefly in the axils of the upper leaves or bracts, usually 
above water in summer, the uppermost ones staminate; calyx of the staminate flowers 
4-parted, of the pistillate flowers 4-toothed; petals 4 or none; stamens 4 or 8; stigmas 4,
recurved; fruit nutlike, 4-celled, deeply 4-lobed.

About 45 species, cosmopolitan. 

1. Leaf whorls on middle and lower parts of stem mostly 1 cm. or more apart ( 2)
1. Leaf whorls on middle and lower parts of stem usually much less than l cm. apart

(3) 

2( I}. Leaf divisions filiform, typically 6 mm. or more long; flowers borne in whorls on 
a slender terminal spike, mostly longer than the subtending bract ............ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. "f..1. spicatuni. 

2. Leaf divisions stoutish, mostly less than 6 mm. long; flowers borne in clusters in the
axils of leaves ................................ 2. M. brasilicnse. 

3( 1). Floral bract� pinnately dissected or lobed ........ 3. M. verticillatum. 
:J. Floral bracts entire or only toothed ( 4) 

4 ( 3). Leaves mostly all in definite whorls; submersed leaves with 5 to 10 capillary 
divisions on each side; bracteoles ovate to lanceolate, acuminate; carpels with 2 
smoothish dorsal ridges ....................... .4. M. heterophyllum. 

4. Leaves whorled, subverticillate, opposite or alternate on the same plant; submersed 
leaves with about 5 capillary divisions on each side; bracteoles obtusely triangular; 
carpels with 2 prominently tuberculate dorsal ridges .................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. M. pinnatum. 

I. Myriophyllum spicatum L. Stems simple or branched, purplish, becoming pinkish
or whitish upon drying; leaves whorled, in threes or fours, to about 3 cm. long, broadly 
oval to elliptic in outline, with 6 to 11 capillary usually flaccid divisions on each side, 
the divisions to 2 cm. long; spikes almost naked, to 1 elm. long, with verticillate flowers, 
the lower Bowers pistillate, the upper flowers staminate; bracts rarely equaling the fruit, 
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spatulate-obovate to oblong-cochleariform, the lower bracts serrate, the upper bracts en
tire; bracteoles ovate, entire, to 1 mm. long; petals oblong-obovate, concave, about 2.5 mm. 
long; anthers 8, oblong, to 1.8 mm. long; fruits subglobose, very slenderly 4-sulcate, 
2.3-3 mm. long, the carpels rounded on the back and smooth · or rugulose. In ponds, 
tanks, pools, lakes and quiet streams, often calcareous or somewhat brackish, mainly 
through cen. Tex. from e. to w., also in the Panhandle, Apr.-Sept.; &om s.e. Lab. to 
Alas., s. to W.Va., Tex., Ariz. and s. Calif. 

Our plants are usually referred to var. exalhescens (Fem,) Jeps. ( M. exalbescens 
Fem.). 

2. Myriophyllum brasiliense Camb. PARROT'S-FEATHER, WATER-FEATHER. Plants pallid
or light-green, with the upper part emersed or trailing on mud or seepage and erect
ascending; stems simple or sparsely branched; leaves all whorled, oblong in outline, 
stiffish, 2-5 cm. long, puberulent when young, glabrous with age, dissected into 10 or 
more pectinately arranged linear-filiform divisions on each side, the upper divisions 3-6 
mm. long, the lower divisions much-reduced; bracteoles filiform, 2- or 3-cleft; flowers
unisexual, in the axils of the leaves; pistillate flowers about 1.5 mm. long, conspicuous as
a tuft of white or pinkish plumose stigma-lobes; staminate flowers not seen; fruit 1.5-2
mm. long, minutely glandular. M. proserpinacoide� Gill. Widely scattered in ponds,
ditches, streams and on seepage slopes, mainly on the Edwards Plateau and in e. Tex.,
Mar.-May; nat. to S.A., tending to escape from cult. and persistent in s. U.S.

3. Myriophyllum verticillatum L. Stems simple or with few elongate branches to 25
dm. long, in autumn producing crowded winter-buds 1-2 cm. long; leaves in fours and 
fives; submersed leaves to 45 mm. long, with 9 to 13 opposite or alternate pairs of 
capillary flaccid divisions to 28 mm. long; emersed leaves and bracts smaller and with 
coarser divisions or merely pectinate-pinnate; flowers in whorls of 4 to 6, perfect or the 
lower ones pistillate anrl the upper staminate; bracteoles palmately 7-lobed, about 0.5 
mm. long; petals ( merely rudiments in  pistillate flowers) spoon-shaped, obtuse, about
2.5 mm. long; anthers 8 or 4, about 2 mm. long; fruit subglobose, 2-2.5 mm. long, deeply
4-furrowed, the brown smooth or somewhat tuberculate ( in ours) carpels rounded on
back. In lakes in n.e. Tex., Apr.-June; a highly variable circumpolar species that occurs
in N.A. from Nfld. to B.C., s. to Ut. and n.e. Tex.

Plants referred here are typical in regard to leaves and floral bracts, but their fruits 
are atypical in that they closely resemble those of M. heterophyllum. These plants may 
eventually be found to represent a completely new entity. 

4. Myriophyllum heterophyllum Michx. Stems rather stout; leaves whorled, in fours
to sixes, the submersed pinnate leaves 2-5 cm. long and with 7 to 10 flaccid capillary 
divisions on each side, the divisions to about 2 cm. long, the amphibious leaves pinnati
sect; emersed leaves and bracts firm, lanceolate or spatulate-lanceolate to elliptic, entire 
or serrate, to 3 cm. long and 1 cm. wide; spikes emersed, to 4 dm. long, usually much 
shorter; flowers in whorls of 4 to 6, perfect or with the lower pistillate and the upper 
staminate; bracteoles ovate, acuminate, serrate, 1-1.3 mm. long, 0.5-0.7 mm. wide; petals 
( of staminate flowers) acutish, 1.5-3 mm. long; anthers 4, to 2.5 mm. long; fruit sub
globose, 1-1.5 mm. long and wide, minutely papillose, with the carpels 2-ridged on the 
back but rounded on the sides and prominently beaked. In ponds, lakes and streams, 
mainly on the Edwards Plateau and in s.e. Tex., Apr.-Aug.; from Fla. to Tex. and N.M., 
n. to N.D., Ont. and s.w. Que.

A large-bracted form of this species occurs in southeast Texas.
5. Myriophyllum pinnah1m (\Valt.) B.S.P. GREEN PARROT'S-FEATHER. Plant variable,

either submersed or essentially terrestrial; stems rooting in mud and freely branched or 
becoming much-elongated when growing in water; leaves in whorls of 3 to 5 or sub
verticillate or commonly scattered, to about 3 cm. long, the submersed leaves with 
about 5 short remote capillary divisions on each side; emersed leaves linear to oblanceo
late, pectinate or sharply serrate, to 2 cm. long; flowers in the axils of the emersed leaves, 
perfect or unisexual; bracteoles bluntly triangular, about 1 mm. long; petals purplish, 
1.5-2 mm. long, rounded above, with a short claw; anthers 4, about 1 mm. long; fruit 
pale, ovoid, 1.3-1.8 mm. long, the carpels with flat sides and 2 tuberculate dorsal ridges. 
U. scabratum Michx. In swamp forests, on muddy shores or in shallow waters in e. and
s.e. Tex., Mar.-June; from Fla. to Tex., n. to s. N.E., W.Va., Ky., Ill. and Ia.
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FAM. 136. ARALIACEAE Juss. GINSENG F A:Mll..Y 

Herbs, shrubs or trees with usually alternate compound or decompound leaves and 
stipules; flowers regular or nearly so, epigynous, usually perfect, 4- or 5-merous; calyx 
small, its limb truncate to denticulate; petals usually distinct, not inflexed, deciduous at 
maturity; stamens inserted on disk within the calyx, alternate with the petals; anthers 
short, longitudinally dehiscent; ovary inferior, several-celled, with a solitary anatropous 
ovule suspended in each cell; styles as many as the cells of the ovary, distinct or more 
or less connate; fruit a 5-celled berry. 

About 700 species in about 55 genera, most abundant in tropics but widespread. Espe
cially in east Texas, Hedera helix L. ( English ivy), the cultivated root-climber, persists 
about old homesteads and occasionally spreads to woodlands and glades. Its leaves are 
dimorphic-those on the climbing shoots lobed and sometimes mosaic, those of the fertile, 
freely projecting shoots unlobed. 

1. ARALIA L.

Plants perennial, often with spicy-aromatic roots; flowers small, regular, polygamous, 
in umbels that form terminal panicles; petals and stamens each 5; ovary 5-celled; fruit a 
5-seeded berry, tipped by the persistent style.

About 35 species in Asia and North America.
1. Trees or sometimes shrubs; stem and leaf stalks prickly; umbels numerous, in a large

broad panicle ........ . ....................... 1. A. spinosa.
1. Herbs without prickles; umbels in a racemose panicle .. 2. A. mcemosa.

1. Aralia spinosa L. HERCULES'-cLun, DEvn.'s-WALKING-STICK, ANGELICA-TREE. Shrub
or tree to 12 m. tall or more, the stout trunk to 3 dm. in diameter; leaves to 1 m. long or 
more; lea8ets firm, ovate to broadly elliptic, broadly rounded to cuneate at base, acute to 
acuminate at apex, to 1 dm. long and 6 cm. wide, serrulate to serrate, pale on lower 
surface; umbels in a large compound panicle; peduncles and pedicels copiously pilose; 
fruit black, about 6 mm. in diameter. In woodlands, mostly along streams, in e. Tex., 
May-June; from Fla. to Tex., n. to N.J., Pa., w. N.Y., 0., Ind., s. Ill. and la. 

2. Aralia racemosa L. AMERICAN SPIKENARD. Herb to 2 m. tall or occasionally more,
prickleless, widely branched; leaves wide-spreading, to about 8 dm. long; leaflets ovate 
to ovate-elliptic, obliquely cordate at base, long-acuminate at apex, to 17 cm. long and 
12 cm. wide, usually much smaller, doubly serrate, slightly downy; umbels racemose
paniculate; peduncles and pedicels copiously puberulent; styles united at base; fruit 
dark-purple, about 5 mm. in diameter. A. bicrenata Woot. & Standl. In rich woods and 
thickets in high mts. of the Trans-Pecos ( collected once in fruit at base of "dome" on top 
of Mt. Livermore, Davis Mts., Sept. 21, 1935, L. C. Hinckley 405); from Que. w. to 
Man., s. to Ga., Tex., Ariz. and n. Mex. 

FAM. 137. UMBELLIFERAE Juss.140 

p ARSLEY FAMTI..Y 

Primarily herbaceous plants, acaulescent or caulescent, annual, biennial or perennial, 
with commonly hollow stems; leaves alternate or rarely opposite or basal, compound or 
sometimes simple, usually much-incised or -divided, with usually sheathing petioles; 
flowers small, regular, in simple or compound umbels, or the umbels sometimes proliferous 
or capitate; rays sometimes subtended by bracts forming an involucre; umbellets usually 
subtended by bractlets forming an involucel; calyx tube wholly adnate to the ovary; 
calyx teeth usually obsolete or small; petals 5, usually with an inflexed tip; stamens 5, 
inserted on an epigynous disk; ovary inferior, bilocular; styles 2, sometimes swollen at the 
base, forming a stylopodium; fruit consisting of two mericarps united by their faces 

111 Contributed by Mildred E. Mathias and Lincoln Constance; cf. their earlier treatment 
in C. L. Lundell, Flora of Texas 111:263-329. 1951. 
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(commissure), compressed or Battened dorsally (parallel to the commissure), laterally (at 
right angles to the commissure ) or terete, each mericarp with 5 primary ribs, one down 
the back ( dorsal rib), two on the edges near the commissure ( lateral ribs) and two 
between the dorsal and lateral ribs ( intermediate ribs) and rarely with secondary ribs, 
the ribs filiform to broadly winged and thin or corky; oil tubes obsolete or present in the 
intervals ( spaces between the ribs) and on the commissural surface, rarely also in the 
pericarp; mericarps I-seeded, splitting apart at maturity, usually suspended from the 
summit of a slender prolongation of the axis ( carpophore). 

A cosmopolitan family of worldwide distribution consisting of at least 200 genera and 
perhaps 3,000 species. 
1. Flowers and fruits borne in compound umbels or bracteate heads ( 2)
1. Flowers and fruits borne in simple noncapitate umbels; leaves small and relatively

simple ( 43) 
2 ( 1). Flowers and fruits ( or some of them) pedicellate; fruits more or less evidently 

ribbed; calyx minute or obsolete ( 3) 
2. Flowers and fruits sessile or subsessile in dense bracteate heads or headlike umbellets;

fruits with obsolete ribs, crowned by tl1e prominent and persistent calyx and 
densely beset with scales, tubercles or uncinate prickles ( 42) 

3(2). Fruits terete to somewhat compressed laterally, the ribs not prominently winged 
(4) 

3. Fruits strongly flattened dorsally, some or all of the ribs broadly winged ( 34)
4( 3). Fruits merely bristly-pubescent to glabrous ( 5)
4. Fruits armed with uncinate or barbed bristles or prickles, or tuberculate, papillate or

callous-toothed ( 31)

5(4). Fruits oblong to ellipsoid, less than twice as broad as long (6) 
5. Fruits linear to oblong, more than twice as long as broad ( 26)
6( 5). Petals subequal; pericarp corky or chartaceous, not hardened; oil tubes evident

(7) 
6. Outer petals usually radiant (cf. also Sium); pericarp very hard; oil tubes lacking

(25) 

7 ( 6). Pericarp not corky-thickened; fruit ribs filiform to prominent, never corky ( 8) 
7. Pericarp of some or all of the fruit ribs corky-thickened ( 18)

8 ( 7). Perennials; leaflets not pinnately dissected; sty lo podium lacking ( 9)
8. Annuals or biennials; leaflets usually pinnately dissected; stylopodium depressed

conic to conic ( 11 ) 
9( 8). Plants acaulescent; seed face deeply sulcate ...... 1. Tauschia, p. 1143. 
9. Plants caulescent, branching; seed face plane or slightly concave ( 10)

10( 9). Leaflets serrate or dentate; involucel present; central flower of each umbellet 
fertile, sessile or subsessile ...................... 2. Zizia, p. 1143. 

10. Leaflets entire; involucel lacking; central flower of each umbellet sterile, pedicellate
.....................•....................... 3. Taenidia, p. 1143. 

11 ( 8). Leaves entire, parallel-veined .................. 14. Bupleurum, p. 1149. 
11. Leaves pinnate to decompound, pinnately veined (12)
12( 11). Involucre present {13)
12. Involucre lacking ( 14)
13 ( 12). Fruit ribs plane; oil tubes solitary in the intervals; stems not spotted ........ . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15. Ammi, p. 1150. 
13. Fruit ribs undulate, crenate; oil tubes very small, numerous, irregular; stems variously

spotted .....................................• 16. Conium, p. 1150. 
14( 12). Involucel lacking (cf. also Ammoselinum and Spermolepis) ( 15) 
14. Involucel present ( 16)
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15( 14). Flowers yellow; carpophore divided to the base .. 17. Foeniculum, p. 1151. 
15. Flowers white; carpophore bind or shallowly cleft .... 18. Apium, p. 1151. 
16( 14). Slender erect biennials; pedicels numerous, subequal; flowers yellow or greenish

yellow, the petals with a narrower inflexed apex; carpophore divided to the middle 
or the base .................................. 19. Petroselinum, J>· 1152. 

16. Low diffuse annuals; pedice]s few, unequal; flowers white, the petals obtuse and
plane; carpop'hore divided only at the apex ( 17) 

17 ( 16). Fruit ribs filiform, rounded, subequally spaced; plants glabrous ............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27. Spermolepis, p. 1155. 

17. Fruit ribs acute, the lateral of the two mericarps contiguous and appearing to form a
single rib; plants roughened ..................•. 26. Ammoselinum, p. 1155. 

18 ( 7 ) . Perennials; pericarp or at least some of the dorsal as well as the lateral fruit ribs 
corky-thickened ( 19) 

18. Annuals; only the lateral fruit ribs corky-thickened (22)
19 ( 18). Plants acaulescent or with few stem leaves, growing in dry rocky places in the

mountains; flowers yellow; pedicels mostly less than 3 mm. long; fruit oblong, 
the ribs corky-winged ......................... 4. Aletes, p. 1144. 

19. Plants caulescent, growing in wet places ( swamps, marshes, along streams); flowers
white; pedicels 2-15 mm. long; fruit orbicular to suborbicular, about as long as 
broad, the ribs not winged ( 20) 

20( 19). Fruit ribs obscure in the corky-thickened pericarp; plants stoloniferous 
............................................. 7. Berula, p. 1146. 

20. Fruit ribs prominent, corky-thickened; plants not stoloniferous ( 21)

21 ( 20). Involucre prominent; rays few; fruit ribs subequal in cross section .......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. Sium, p. 1144. 

21. Involucre inconspicuous or lacking; rays usually numerous; fruit ribs unequal in
cross section ................................. 6. Cicuta, p. 1145. 

22( 18). Ultimate leaf divisions laciniate; bracts and bractlets equaling or exceeding the 
rays and pedicels, respectively; petal apex bilobed; carpophore divided to the base 
............................................. 10. Daucosma, p. 1147. 

22. Ultimate leaf divisions or leaves entire; bracts and bractlets shorter than the rays and
pedicels, respectively; petal apex entire; carpophore bind or divided about to the 
middle (23) 

23(22). Leaves decompound with filiform divisions ...... 11. Ptilimnium, p. 1147. 
23. Leaves entire, palmately parted or pinnate, with narrow elongated divisions ( 24)

24( 23). Fruit prominently beaked; cauline leaves palmately parted; petals with a
narrower inflexed apex ......................... 12. Cynosciadium, p. 1148. 

24. Fruit rounded at apex; leaves entire or pinnate; petal apex not inflexed .......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13. Li111nosciadium, p. 1148. 

25( 6). Basal leaves temate-pinnately decompound, their divisions filiform; fruit con
spicuously constricted to a narrow commissure, the mericarps separating readily .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. Bifora, p. 1146. 

25. Basal leaves pinnately dissected, their divisions flabelliform; fruit not at all con-
stricted at the commissure, the mericarps not separating readily ............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 9. Coriandrum, p. 1146. 

26( 5). Fruits without secondary ribs ( 27) 
26. Fruits with prominent corky or bristly secondary ribs ( 30)

27 ( 26). lnvolucel lacking or inconspicuous; carpophore divided to the base; seed face
plane ....................................... 21. Cryptotaenia, p. 1153. 

27. Involucel conspicuous; carpophore bifid or 2-cleft above the middle; seed face sulcate
(28)
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28( 27). Bractlets lobed or dissected; fruits with a long differentiated beak ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23. Scandix, p. 1154. 

28. Bractlets entire; fruits obtuse, acute or shortly beaked ( 29)

29 ( 28). Annuals; fruits 4-8 mm. long, obtuse at base ..... 20. Chaerophyllum, p. 1152. 
29. Perennials; fruits 10-20 mm. long, acute or caudate at base .................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22. Osmorhiza, p. 1153. 

30( 26). Petals subequal; fruits glabrous, the primary ribs obscure; pedicels 1 mm. long 
or less ...................................... 24. Trepocarpus, p. 1154. 

30. Outer petals radiant; fruits setulose and bristly, the primary ribs filiform; pedicels
2-8 mm. long ................................ 25. Cuminum, p. 1154. 

31(4). Mericarps Battened dorsally; secondary ribs prominently winged and armed with 
barbed or glochidiate prickles ................... 29. Daucus, p. 1157. 

31. Mericarps compressed laterally or terete; secondary ribs lacking or hidden by the
prickles or tubercles occupying the intervals ( 32) 

32 ( 31). Fruit intervals beset with coarse prickles or tubercles, the lateral primary ribs 
displaced onto the commissure; petals with a narrow inflexed apex ........... . 
. . . . . . . . . . . . . . . . , ............................ 28. Torilis, p. 1156. 

32. Fruits finely tuberculate, papillate or callous-toothed; petals without an inflexed
apex (33) 

33 ( 32). Fruit ribs fllifonn, rounded, subequally spaced; plants glabrous ............ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27. Spermolepis, p. 1155. 

33. Fruit ribs acute, the lateral of the two mericarps contiguous and appearing to form
a single broad rib; plants roughened ............. 26. Ammoselinum, p. 1155. 

34( 3 ). Lateral ribs and one or more of the dorsal broadly winged; plants usually 
acaulescent or subcaulescent, pererinial ( 35) 

34. Lateral ribs broadly winged, the dorsal very narrowly winged to obsolete ( 36)

35( 34). Peduncles scaberulous at the summit; calyx teeth evident; seed face plane;
plants caulescent or subcaulescent ............... 31. Pseudocymopterus, 

p. 1160.
35. Peduncles glabrous; calyx teeth obsolete or inconspicuous; seed face concave to

sulcate; plants acaulescent ..................... 30. Cymopterus, p. 1158. 

16 ( 34). Perennials or biennials ( doubtful cases should be keyed under both alternatives) 
(37) 

:J6. Annuals ( 40) 

'37 ( 36). Plants from fascicled tubers; flowers white; stylopodium conical; lateral fruit 
wings nerved dorsally at the inner margin, the fruit thus appearing 5-ribbed .... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32. Oxypolis, p. 1160. 

37. Plants from taproots; flowers yellow; stylopodium depressed or lacking; dorsal ribs
of the fruit 3 ( 38) 

38(37). Plants low, acaulescent; bractlets connate above the middle ................ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35. Lomatium, p. 1162. 

38. Plants tall, caulescent, branching; bractlets distinct or lacking ( 39)

39 ( 38). lnvolucel present; lateral fruit wings corky-thickened; calyx teeth evident;
stylopodium lacking ........................... 33. Polytaenia, p. 1161. 

39. lnvolucel usually lacking; lateral fruit wings thin; calyx teeth obsolete; stylopodiurn
present ...................................... 34. Pastinaca, p. 1162. 

40( 36). Plants scaberulous; bracts and bractlets prominent, 3-cleft or ternate, reflexed .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36. Eurytaenia, p. 1162. 

40. Plants glabrous and glaucous; bracts and bractlets lacking or inconspicuous, entire,
not prominently reflexed ( 41) 

41(40). Leaves pinnately dissected, with filiform divisions; flowers yellow; lateral fruit 
wings thin ................................... 37. Anethum, p. 1163. 

41. Leaves entire or palmately divided, with linear to linear-lanceolate divisions; flowers
white; lateral fruit wings thick, corky ............ 12. Cynasciadium, p. 1148. 
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42(2). Flowers in definite headlike umbellets arranged in irregular umbels; fruits with 
uncinate prickles .............................. 38. Sanicula, p. 1163. 

42. Flowers subtended by bractlets in dense bracteate heads; fruits scaly or tuberculate
............................................. 39. Eryngium, p. 116 5. 

43 ( 1). Plants stellate -pubescent; leaves stipulate ........ .42. Bowlesia, p. 1169. 
43. Plants glabrous or pubescent with simple trichomes; leaves exstipulate ( 44)

44( 43 ). Involucre of 2 conspicuous bracts; fruit with 3 primary and 2 reticulated
secondary dorsal ribs; petioles sheathing ......... .40. Centella, p. 1168. 

44. Involucre multibracteate, inconspicuous; fruit without secondary ribs; petioles not
sheathing ................................... .4 1. Hydrocotyle, p. 1168. 

I. TAUSCIDA SCHLECHT.

A genus of about 20 species of the highlands of Mexico and northern South America, 
and western United States. 

1. Tauschia texana Gray. Acaulescent perennial from a taproot, 1-4 dm. high, glabrous
throughout; leaves oblong, to 15 cm. long and 4 cm. wide, pinnate; leaflets sessile to 
petiolulate, ovate, distinct, the larger ones pinnately parted or lobed, the divisions 
cuneate; inflorescence of compound umbels; peduncles 1- 4 dm. long; involucre Jacking 
or of a single foliaceous bract; involucel of several linear to lanceolate connate bractlets, 
shorter than the flowers; fertile rays 5 to 8, unequal, 5-2 5 mm. Jong; flowers yellow, with 
pedicels 1-2 mm. long; calyx teeth minute; fruit oval, 3-4 mm. long, 2-3 mm. broad, 
slightly compressed laterally, glabrous, the ribs filiform; oil tubes 3 or 4 in the intervals 
and 4 on the commissure; seed face deeply sulcate. Mu.seniopsis texana ( Gray) Coult. & 
Rose. In alluvial thickets and wet woods in s. part of Blackland Prairies and in coastal 
region in Tex., Feb.-June; endemic. 

2. ZIZIA KOCH

A genus of about 4 species, primarily of eastern United States and adjacent Canada, 
but extending to the Pacific Northwest. 

1. Zizia aurea ( L.} Koch. GOLDEN ALEXANDERS. Erect caulescent usually branching
perennial from fascicled roots, 4-8 drn. high; basal leaves petiolate, ovate to orbicular, to 
1 dm. long and 12 cm. wide, bitemate or the middle leaflet pinnatifid; leaflets ovate to 
lanceolate, distinct, sharply serrate; cauline leaves like the basal, becoming narrowly 
lanceolate and confluent upwards; inflorescences of compound umbels; peduncles 5- 15 
cm. long; involucre lacking; involucel of a few inconspicuous linear acute bractlets 1-3
mm. long, shorter than or equaling the pedicels; rays 10 to 15, spreading-ascending,
unequal, 1-3.5 cm. long; pecticels 2-3 mm. long; the central Hower of each umbellet
sessile or subsessile; flowers yellow; calyx teeth prominent; stylopodium lacking; fruit
oblong-ovoid, 2- 4 mm. long, 1.5-2 mm. broad, compressed laterally, the ribs filiform; oil
tubes solitary in the intervals and 2 on the commissure; seed face slightly concave. In
sandy woodlands and sandy-clay floodplains in the e. third of Tex., Apr.-Aug.; from e.
Can., s. to Fla., w. to Sask., Mont. and Tex.

3. TAENIDIA DRUDE

A monotypic genus of the eastern and central United States and adjacent Canada. 

1. Taenidin integerrima ( L.} Drude. YELLOW PIMPERNEL. Plant perennial from tap
roots, erect, 3-8.5 dm. high, the slender stems branching and purplish toward the base; 
basal leaves ovate to obovate, 2- or 3-ternate or -pinnate, to 9 cm. long and wide; leaflets 
sessile, ovate to lanceolate, rounded to acute and shortly mucronulate at the apex, slightly 
decurrent to rounded at the base; cauline leaves like the basal, with wholly sheathing 
petioles; peduncles terminal and axillary, to 20 cm. long; umbels compound; involucre 
and involucel lacking; rays 15 to 20, 15-95 mm. long, spreading to ascending, unequal, 
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the central rays sterile and half the length of the fertile; Bowers yellow, the calyx teeth 
obsolete, the stylopodium lacking; umbellets about 35-Howered, the central Bowers 
sterile and short-pedicellate; fertile pedicels 7-12 mm. long; carpophore divided to the 
base; fruit oblong-oval, compressed laterally, glabrous, the 6liform ribs unwinged; oil 
tubes several in the intervals and 4 on the commissure; seed face plane, 3-4 mm. long, 
2-3 mm. broad. In rocky open woods, lowland woods and on bluffs in e. Tex., May
June; from e. Can., s. to Ca., w. to Minn., Kan., Ark. and Tex.

4. ALETES CoULT. & RosE

Plants low, cespitose, acaulescent or with few stem leaves, herbaceous, perennial from 
slender to stout elongated branching roots; leaves petiolate, pinnate or bipinnate to 
temately decompound, the short leaflets orbicular to filifonn, distinct or confluent and 
often lobed and spinulose-dentate; inflorescence of compound umbels, the peduncles 
terminal; involucre usually lacking; involucel subdimidiate, of connate or free bractlets; 
rays few to rather numerous, spreading to reflexed, the short pedicels spreading; Bowers 
yellow, the deltoid-ovate calyx teeth usually conspicuous, the stylopodium lacking; 
carpophore divided to the base; fruit oblong to ovoid-oblong, slightly compressed laterally 
or subterete, glabrous, the ribs subequal, prominent and corky-winged or obscure; oil 
tubes solitary in the intervals and 2 on the commissure, the seed face plane or concave. 

A genus of 6 species, chiefly of southwestern United States. 
1. Leaves 1- or 2-pinnate; leaflets lanceolate to orbicular .. 1. A. acaulis.

1. Leaves temately decompound; leaflets filiform . . .. .... 2. A. filifolius. 

1. AJetes acaulis (Torr.) Coult. & Rose. Plant acaulescent, 5-35 cm. high; leaves
petiolate, oblong, to 1 dm. long and 4 cm. wide, 1- or 2-pinnate; leaflets lance.olate to 
orbicular, acute, confluent, pinnately lobed and spinulose-dentate, 4-10 mm. long, 5-15 
mm. wide, sometimes puberulent on the veins and ciliate; peduncles 5-27 cm. long, longer
than the leaves, occasionally puberulent at the base of the umbel; bractlets lanceolate
to linear, acute, 2-3 mm. long, membranaceous and sometimes ciliate, connate at the base;
rays 8 to 15, subequal, 5-30 mm. long, spreading to re0exed, sometimes puberulent;
pedicels 1-2 mm. long; fruit oblong, 4-7 mm. long, about 2 mm. broad, the 2 or 3 dorsal
and the lateral ribs corky-winged, the wings obtuse; an accessory oil tube in the apex of
each rib. In rocky ravines and canyons, and on cliffs, above 5,000 ft. alt. in the mts. of
the Trans-Pecos, Apr.-Aug.; in the Rocky Mts. of Colo. and N.M., s. to Tex., Ariz. and
Chih.

2. Aletes filifolius Math., Const. & Theobald. Plant 2-4 dm. tall, cespitose from a
branching woody root crowned with old leaf sheaths, acaulescent or with 1 or 2 stem 
leaves; leaves petiolate, broadly ovate; blades 2.5-20 cm. long, 2.5-14 cm. broad, temate
pinnately decompound, the 6liform ultimate segments 5-56 mm. long and 1-2 mm. 
broad; peduncles 7-38 c�. long, longer than the leaves, scaberulent at the base of the 
umbel; bractlets of involucel linear to lanceolate, 2-5 mm. long, free to slightly connate 
at base, rarely reduced to one; rays 4 to 21, 6-20 mm. long, spreading-ascending; pedicels 
1.5-5 mm. long; fruits oblong to ovoid-oblong. 2.4-8 mm. long, 1.8-4 mm. broad, the 
dorsal and lateral ribs prominent and corky-winged; wings pale-yellow to white, rarely 
inconspicuous; oil tubes large. Usually in rocky places in mts. of the Trans-Pecos, May
Aug.; endemic. 

5. SIUM L. WATER-PARSNIP 

A chiefly circumboreal genus, containing perhaps a dozen species. 
1. Sium suave Walt. Plant stout, perennial, 6-12 dm. high, the corrugated branchin�

stems arising from fusiform fascicled roots; leaves oblong to ovate, to 25 cm. long and 
18 cm. wide, pinnate or rarely simple and serrate and incised, -the submerged leaves 
usually decompound; leaflets lanceolate to linear, 1-4 cm. long, 3-15 mm. wide, distinct, 
remote, the lower frequently obsolete, finely to coarsely serrate or incised; peduncles 
stout, 4-10 cm. long; involucre of 6 to IO lanceolate or linear bracts 3-15 mm. long that 
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are acute, entire or incised, unequal and reflexed; involucel of 4 to 8 linear-lanceolate 
bractlets 1-3 mm. long, acute, entire; rays 10 to 20, slender, subequal, 1.5-3 cm. long; 
pediccls 3-5 mm. long; flowers white; calyx teeth minute, the stylopodium usually 
depressed; the halves of the carpophore adnate to the mericarps; fruit oval to orbicular, 
2-3 mm. long, 2-2.5 mm. broad, slightly compressed laterally and constricted at the
commissure, the ribs prominent, subequal, corky; oil tubes 1 to 3 in the intervals and 2
to 6 on the commissure, the seed face plane; a prominent group of strengthening cells in
the apr,c of each rib. Sium cicutaefolium Schrank. In swamps and marshes and other
wet places in s.-cen. Tex., May-Sept.; from Nfld., s. to S.C., w. to B.C. and Calif.

This species, which superficially resembles the deadly poisonous Cicuta maculata,
may be distinguished from that species by its simply pinnate leaves and corrugated stem,;. 

6. CICUTA L. WATER-HEMLOCK 

Plants stout or slender, erect, caulescent, branching, herbaceous, perennial from a 
tuberous base bearing fibrous to fleshy-tuberous roots; leaves 1- to 3-pinnate or ternate
pinnate, the leaflets serrate to incised; inflorescence of compound umbels, the peduncles 
terminal and lateral, exceeding the leaves; involucre usually lacking; involucel of several 
narrow bractlets or rarely lacking; rays numerous, slender, spreading-ascending, the 
slender pedicels spreading; flowers white or greenish, the calyx teeth evident, the 
stylopodium depressed or low-conic; carpophore divided to the base, deciduous; fruit 
oval or ovoid to orbicular or ellipsoid, compressed laterally and constricted at the com
mirsure or not constricted, the usually prominent ribs obtuse and corky; oil tubes solitary 
in the intervals and 2 on the commissure, the seed face plane to slightly concave. 

A circumboreal genus of about 8 species, one Eurasian, the others American. These 
plant�, abundant in wet places, are notable for being virulently poisonous.

I. Fruits constricted at the commissure, the lateral ribs about equaling the dorsals in
surface display; oil tubes very large; seed conspicuously oily, evidently channeled 
under the tubes ... ... ........... ... .... . ...... 1. C. mexicana.

I. Fruits not constricted at the commissure, the lateral ribs much broader than the
dorsals in surface display; oil tubes only moderately large; seed not conspicuously 
oily, scarcely sulcate under the tubes . .. . .. .... . .. 2. C. maculata.

l. Cicutn mexicana Coult. & Rose. Plant stout, from a usually erect tuberous base
bearing fleshy-tuberous roots, 9-24 dm. high; leaves ovate-deltoid, to 35 cm. long, ternate
pinnnte or 2-pinnate; leaflets oblong-lanceolate, 4-10 cm. long, 1.5-4 cm. wide, finely to 
coarsely serrate, thick and strongly reticulate; peduncles 5-9 cm. long; involucre of 1 to 
several narrow bracts or lacking; involucel of several lanceolate to linear acute scarious
margined bractlets 2-5 mm. long, shorter than or equaling the flowers; rays very unequal, 
2-8 cm. long; pedicels 3-15 mm. long; fruit orbicular or nearly so, 2-3 mm. long, con
stricted at the commissure, the low ribs broad and corky, subequal in surface display, 
broader than the intervals, the lateral ribs of the two carpels separated by an interval; 
oil tubes large; seed very oily, deeply sulcate under the tubes, the face plane or concave. 
Cicuta Curmsii Coult. & Rose. In swamps and other wet places in e. third of Tex. and 
along the coast, May-Oct.; from Middle Atl. U.S., s. to the Isthmus of Tehuantepec, 
Mex. 

2. Cicuta maculata L. SPorno coWBANE, BEA VER-POISON. Plant stout, from a usually
erect tuberous base bearing fleshy or fleshy-tuberous roots as well as often some fibrous 
roots above ( all of which are deadly poisonous to man and animals), 6-18 chn. high; 
leaves ovate, to 3 dm. long and 26 cm. wide, 2- to 3-pinnate; leaflets lanceolate, acute to 
acuminate, 2-12 cm. long, 5-30 mm. wide, sharply and coarsely serrate or incised; 
peduncles 2-10 cm. long; involucre of a few narrow bracts or lacking; involucel of 
several linear to lanceolate acute to acuminate scarious-margined bractlets, 2-5 mm. long, 
entire or denticulate, shorter than the flowers; rays unequal to subequal, 1.5-6 cm. long; 
pedicels 3-10 mm. long; fruit oval to orbicular, 2-4 mm. long, 2-3 mm. broad, not con
stricted at the commissure, the ribs low and corky, about as broad as the usuaily reddish
brown intervals, the lateral ribs of the two carpels closely contiguous and forming a 
broad flat band and with much greater surf ace display than the dorsal ribs; oil tubes 
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moderately large; seed not very oily, not sulcate or only very shallowly so under the 
tubes, the face plane to concave. Along streams, in marshes and other wet places in e., 
cen. and n. Tex., May-Sept.; throughout e. U.S. and Can., s. to Ga. and La., w. to the 
Dakotas and Tex. 

7. BERULA HoFFM. WATER-PARSNIP 

A genus of two species, one circumboreal, the other African. 

1. Berula erecta ( Huds.) Cov. Plants slender, erect, stoloniferous, perennial from
fascicled fibrous roots, 2-8 dtn. high; leaves narrowly oblong, to 3 dm. long and 1 dtn. 
wide, pinnate; leaflets oblong, distinct, subentire to serrate or lobed, those of the sub
merged leaves decompound; cauline leaves reduced, the leaflets often linear; inflorescence 
of compound umbels; peduncles terminal and axillary, 2-8 cm. long; involucre of 6 to 8 
linear to lanceolate unequal foliaceous scarious-margined entire to incisely toothed bracts, 
5-15 mm. long; involucel of 4 to 8 linear to lanceolate acute entire bractlets, 1-5 mm.
long; rays 6 to 15, subequal, spreading-ascending, 1-2 cm. long; pedicels 2-5 mm. long;
flowers white, the minute calyx teeth subulate, the stylopodium conic; carpophore divided
to the base, the halves wholly adnate to the mericarps; fruit oval to orbicular, 1.5-2 mm.
long, compressed laterally, the filifonn ribs obscure in the thick corky pericarp; oil tubes
numerous about the seed, the seed face plane; strengthening cells lacking. B. pusilla
(Nutt.) Fern. In wet places in the Blackland Prairies, Plains Country and Trans-Pecos,
May-Nov.; throughout the U.S. and adj. Can., s. to Guat.; also Eur. and the Medit.
region.

8. BIFORA HoFFM.

A genus of 4 species, three in the Mediterranean region and the Caucasus, the other 
American. 

I. Bifora americana (DC.) Benth. & Hook. Plant slender, branching, annual with a
slender taproot, 25-75 cm. high, glabrous or somewhat scaberulous; leaves ovate-oblong, 
to 5 cm. long and 3 cm. wide, ternate-pinnately decompound, the ultimate divisions fili
form, distinct, obtuse, glabrous; inflorescence of compound umbels; peduncles slightly 
scabe11,1lous at the summit, terminal and axillary; involucre of a few small entire to 
pinnatifid linear bracts; involucel of bractlets like the bracts, shorter than or equaling the 
flowers; rays 4 to 14, spreading-ascending, 15-35 mm. long; pedicels about 2 mm. long; 
flowers white, the outer petals frequently radiant, the calyx teeth evident to obsolete, 
the stylopodium low-conic; carpophore divided to the base; fruit subglobose and 
didymous, 2-3 mm. long, 4-5 mm. broad, compressed laterally and constricted at the 
commissure, glabrous. the ribs filiform, the pericarp very thin and hard; oil tubes lacking, 
the seed face deeply and broadly concave. Weedy in prairies, fields and on rocky hills, 
mostly in n. and cen. Tex., Apr.-June; in Tex. and adj. Okla. and Ark. 

9. CORIANDRUM L. CORIANDER 

A genus of three species of the Mediterranean region. 

I. Coriandrum sativum L. Plant slender, erect, caulescent, herbaceous, annual, from
slender taproots, 2-7 dm. high; basal leaves ovate, to 15 cm: long and IO cm. wide, 
simple and temately or pinnately lobed or pinnate; leaflets flabelliform, cuneate at the 
base, variously toothed or incised; cauline leaves pinnately dissected, the ultimate 
divisions of some of the upper leaves linear to filiform, obtuse, entire; inflorescence of 
compound umbels; peduncles terminal and lateral, 3-10 cm. long, occasionally abortive; 
involucre lacking or of a single bract; involucel dimidiate, of a few linear bractlets 2-4 
mm. long; rays 2 to 8, 1-2.5 cm. long; pedicels 2-5 mm. long; petals white or rose, the 
outer ones radiant; calyx teeth ovate-Ianceolate, unequal, the outer ones to 1 mm. long,
the stylopodium conic; carpophore divided to the ba�e; fruit orbicular, terete, 1.5-5 mm.
in diameter, with a hard pericarp, glabrous, the mericarps boat-shaped, not separating
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readily at maturity, the primary ribs filifonn, the secondary filifonn or obscure; oil tubes 
lacking, the seed face concave. Sporadically escaped from cult. at various places in s. 
and cen. Tex., Apr.-July; nat. of the Old World, widely introd. in W. Remis. 

IO. DAUCOSMA ENGELM. & GRAY 

A monotypic genus, apparently related to Ptilimnium. 

I. Daucosma laciniatum Gray. Plant slender, erect, caulescent, branching, herbaceous,
annual, 9-1 2 dm. high, from slender taproots; leaves triangular-ovate, ternate-pinnatery 
dissected, to 10 cm. long and 11 cm. wide, the ultimate divisions lanceolate, laciniate; 
inflorescence of compound umbels; peduncles terminal and axillary, 1.5-10 cm. long, 
callous-roughened above, exceeding the leaves; involucre of conspicuously pinnately 
parted bracts equaling or longer than the rays; involucel of bractlets like the bracts, 
equaling or longer than the pedicels; rays 14 to 17, 2- 5 cm. long, spreading-ascending; 
pedicels about 20, spreading, 3-9 mm. long; flowers white, the conspicuous calyx teeth 
subulate, the stylopodium conic; carpophore divided to the base; fruit ovoid-oblong, 
3-4 mm. long, about 2 mm. broad, compressed laterally, glabrous, the dorsal ribs 
broad and low, the lateral prominent, forming an acute ridge around the fruit; oil tubes 
solitary in the intervals and 2 on the commissure, the seed face plane. Ptilimnium 
laciniatum ( Engelm. & Gray ) 0. Ktze. Moist places in s. Blackland Prairies and on the 
Edwards Plateau, May-Aug.; endemic. 

11. PTILIMNIUM RAF. Mocx: B1sHoP's-WEED 

Plants slender, erect, caulescent, branching, herbaceous, annual, from a fascicle of 
fibrous roots; leaves pinnately decompound with filifonn ultimate divisions or the leaves 
reduced to fistulose sheathing petioles; inflorescence of compound umbels, the pedwicles 
tenninal and axillary; involucre of entire or pinnatifid bracts; involucel of entire bractlets; 
rays few to numerous, spreading-ascending to spreading, the pedicels spreading; flowers 
white, rarely pink, the calyx teeth small to prominent, the stylopodium conic; carpophore 
bifid at the apex or cleft to the middle; fruit ovoid to suborbicular, compressed laterally, 
the dorsal ribs filifonn, rounded or acute, the lateral ribs small to corky -winged, forming 
a band around the fruit; oil tubes solitary in the intervals and 2 on the commissure, 
the seed face plane. 

A genus of five species of southeastern and south-central United States. 
1. Lea£ segments crowded, appearing verticillate; styles 1.5-3 mm. long; plant robust,

8-1 5 elm. high ................................ 2. P. costatum. 
1. Leaf segments not crowded; styles 0.2-1.5 mm. long; plants 2-8 dm. high (2 )
2( 1 ). Leaf segments usually 3 at a node on the rachis; bracts usually 3-cleft; styles

0.2-0.5 mm. long, not strongly recurved ....•..... 1. P. capiUaceum. 
2. Leaf segments usually 2 at a node on the rachis; bracts usually entire; styles 0.5-1.5

mm. lopg, strongly recurved .................... 3. P. Nuttallii. 

1. Ptilimnium capillaceum ( Michx.) Raf. Plant 1-8.5 elm. high; leaves verticillate at
the nodes, polymorphic in submerged forms, broadly oblong, to 13 cm. long and 4 cm. 
wide, pinnately decompound, the segments usually filiform, 3 at a node on the rachis; 
peduncles 2.5-10.5 cm. long, exceeding the leaves; involucre of several pinnately cleft or 
rarely entire bracts about one half as long as the rays; involucel of filifonn bractlets 
shorter than the pedicels; rays 4 to 20, spreading, subequal, 1-3.5 cm. long; pedicels 5 
to 20, 3-1 2 ( usually 4-6) mm. long; calyx teeth small, persistent; styles 0.2-0.5 mm. long, 
not strongly recurved; fruit broadly ovoid, 1.5-3 mm. long, 1.5- 2 mm. broad, the lateral 
ribs conspicuous. In wet places in the e. half of Tex., May-Aug.; from Mass., s. to Fla., 
w. to Mo., Kan. and Tex.

2. Ptilimnium costatum (Ell.) Raf. Plant 8-1 5 dm. high; leaves oblong, to .14 cm.
long and 7 cm. wide, pinnately decompound, the ultimate divisions filiform, crowded, 
appearing verticillate; peduncles 7-14 cm. long, exceeding the leaves; involucre of very 
short usually entire bracts; involucel of usually entire bractlets shorter than the pedicels; 
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rays about 20, spreading, subequal, 1.5-4 cm. long; pedicels 15 to 20, spreading, 4-5 mm. 
long; calyx teeth conspicuous, deltoid, acute to subacuminate, persistent; styles 1.5-3 mm. 
long; fruit ovoid, 2-4 mm. long, 2-3 mm. broad. In swamps and other wet places in the 
e. half of Tex., June-Oct.; from N.C. to Ga., w. to Mo. and Tex.

3. Ptilimnium Nuttnllii (DC.) Britt. Plant 3-6 dm. high; leaves oblong, to 9 cm. long
and 4 cm. wide, pinnately decompound, the ultimate divisions filiform, usually 2 at a 
node on the rachis; peduncles 4-12 cm. long; involucre of filiform mostly entire bracts 
much shorter than the rays; involucel of filiform entire bractlets shorter than the pedicels; 
rays 25 to 30, spreading, subequal, 15-35 mm. long; pedicels 25 to 30, spreading, 3-8 
mm. long; calyx teeth conspicuous, linear-lanceolate, persistent; styles 0.5-1.5 mm. long,
strongly recurved; fruit ovoid, 1-1.5 mm. long, 1 mm. broad, the lateral ribs inconspicuous,
only slightly corky-thickened. In moist sandy soil, in prairies and other moist places in
thee. half of Tex., Apr.-July; from 111., s. to La. and w. to Kan. and Tex.

Plants described as P. texense Coult. & Rose, formerly referred to P. costatum by 
Mathias and Constance, are considered by Easterly ( Brittonia 9: 144. 1957) to be of 
possible hybrid origin, combining the fruit characteristics of P. Nuttallii with the vegeta
tive characteristics of P. capillaccum. The center of distribution apparently is in Robertson 
County and the taxon is found through a large area of eastern Texas in acid bogs and 
marsh land, flowering July to August. 

12. CYNOSCIADIUM DC.

A monotypic genus. 
1. Cynosciadium digitatum DC. Plant slender, erect, caulescent, herbaceous, annual,

15 cm. high, dichotomously branching in tl1e inflorescence, from a fascicle of fibrous 
roots; basal leaves linear-lanceolate, tapering at base, acute at apex, entire and septate, 
to 12 cm. long and 5 mm. wide; cauline leaves 3 to 5, palmately parted with narrow 
elongate divisions; inflorescence of compound umbels, the peduncles ( 1.5-8 cm. long) 
axillary and terminal; involucre and involucel usually lacking or the latter of a few 
linear bractlets shorter than the pedicels; rays 2 to 10, unequal, slender, spreading
ascending, 1-4 cm. long or some umbellets frequently sessile or proliferating; pedicels 2 
to 11, 5-20 mm. long, spreading-ascending; flowers white, the prominent calyx teeth ovate, 
the stylopodium conic; carpophore bifid at the apex; fruit ovoid, 2-3 mm. long, 1.5-2.5

mm. broad, glabrous, prominently beaked at the apex, rounded at th� base, slightly
compressed laterally or nearly terete, the narrow dorsal ribs prominent, the lateral ribs
broadly corky-winged; oil tubes solitary in the intervals and 2 on the commissure, the
seed face plane. In wet places in the Coastal and Blackland prairies of Tex., May-July;
from Tex. n. to s. Mo. and e. to La.

13. LIMNOSCIADIUM MATH. & CONST. 

Plants low and diffuse to erect, slender, caulescent, branching, herbaceous, annual, 
from a fascicle of flbrous roots; leaves entire and septate or pinnate with narrow elongate 
divisions; inflorescence dichotomously branching, of compound umbels, the peduncles 
axillary and terminal or some umbels sessile; involucre lacking or of a few narrow entire 
bracts; involucel of several narrow entire bractlets shorter tlian the pedicels; rays few, 
unequal, spreading-ascending; flowers white, the prominent calyx teeth ovate-lanceolate, 
the stylopodium conic; carpophore shortly bind at tile apex; fruit oblong-oval to orbicular, 
rounded at apex and base, slightly compressed dorsally, glabrous, t'he dorsal ribs filiform, 
the lateral broadly corky-winged; oil tubes solitary in the intervals and 2 on the com
missure, the seed face plane. 

A genus of 2 species, inhabiting wet places in the south-central United States. 
1. Plant erect or assurgent; calyx teeth 0.5 mm. or less long, attached well below and

shorter than the stylopodium; fruit oblong-oval, 2-4 mm. long, 1-2 mm. broad ... 
. . . • . . • • . . • • • • • . . • . • • • • . . • . • . • • . • . . . . . • • • • • • . 1. L. pinnatum.
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1. Plant low and diffuse; calyx teeth to 1.5 mm. long, attached shortly below and
equaling the stylopodium; fruit oval to orbicular, 2-3 mm. long, 2 mm. broad .... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. L. puniilum. 

1. Limnosciadium pinnatum (DC.) Math. & Const. Plant erect or assurgent, 1-8 dm.
high; basal leaves linear-lanceolate, acute at the apex, tapering at the base, to 20 cm. 
long and 25 mm. wide, entire and septate or pinnate, the terminal division elongate; 
cauline leaves pinnate or the lowest and uppermost entire, with 2 to 9 linear to linear
lanceolate divisions, acute at both ends; peduncles 1-8 cm. long or some umbels sessile; 
involucre of several linear or linear-lanceolate reflexed bracts 2-6 mm. long; involucel of 
several linear bractlets 1-5 mm. long; rays 3 to 12, slender, 5-35 mm. long; pedicels 4 to 
20, 2-8 mm. long; calyx teeth 0.5 mm. long or less, attached well below and shorter than 
the stylopodium; fruit oblong-oval, 2-4 mm. long, 1-2 mm. broad, the dorsal ribs low, 
the lateral corky wings slightly broader. Cynosciadium pinnatum DC. In wet places in 
the e. half of Tex., s. to the Rio Grande Plains, May-June; from Tex. and La., n. to Ill.
and Kan. 

2. Limnosciadium pumilum ( Engelm. & Gray) :t-.fath. & Const. Plant low and diffuse,
5-40 cm. high or long; basal leaves lanceolate to linear-lanceolate, acute at the apex,
tapering at the base, to 8 cm. long and 8 mm. wide, entire and septate or pinnate, the
terminal division elongate; cauline leaves pinnate or entire, with 3 to 7 filiform to
lanceolate divisions, acute at the apex, tapering at the base; peduncles 5-75 mm. long or
frequently some umbels sessile; involucre lacking or of a few minute bracts; involucel of
several linear to linear-Ianceolate bractlets 2-4 mm. long; rays 3 to 8, slender, 1-5 cm.
long; pedicels several, 2-4 mm. long; calyx teeth to 1. 5 mm. long, attached shortly below
and about equaling the stylopodium; fruit oval to orbicular, 2-3 mm .. long, 2 mm. broad, 
the dorsal ribs filiform, the lateral wings broad and corky. Cynosciadium pumilum 
( Engelm. & Gray) Coult. & Rose. In wet places in cen. and s. Tex., Mar.-June; endemic. 

14. BUPLEURUM L. THOROUGHWAX 

Plants low or slender, erect or spreading, herbaceous or woody at base, caulescent or 
rarely acaulescent, alternately or dichotomously branching, glabrous and often glaucous, 
annuals or perennials, rarely biennials, from woody or fibrous taproots; basal leaves 
entire witl1 usually parallel venation; cauline leaves usually sessile and clasping, auriculate 
or perfoliate, the petioles sheathing; inflorescence of compound umbels, the peduncles 
terminal and lateral; involucre of conspicuous foliaceous bracts or lacking; involucel of 
broad foliaceous often connate and rarely colored bractlets that sometimes exceed the 
flowers and fruit; rays few, spreading-ascending to divaricate, the pedicels spreading; 
flowers yellow, sometimes greenish or purplish-tinged, the calyx teeth obsolete, the 
stylopodium depressed-conic; carpophore divided to the base; fruit oblong to orbicular 
or ellipsoid, slightly compressed laterally and constricted at the commissure, glabrous or 
roughened or tuberculate, the ribs 6liform; oil tubes numerous and continuous about the 
seed or several in the intervals and on the commissure, sometimes obscure or lacking, the 
seed face plane. 

A chiefly circumboreal genus, with the bulk of its approximately 100 species in 
Eurasia. 

1. Rays 4 to 10; fruit oblong-oval, smooth ............. 1. B. rotundifolium. 
1. Rays 2 to 5; fruit ovoid-globose, tuberculate or rugose .. 2. B. lancifolium.

I. Bupleurum rotundifolium L. Plant annual, 2-6 dm. high; basal and lower cauline
leaves oblong- to obovate-lanceolate, to 8 cm. long and 5 cm. wide, rounded at the apex, 
subpetiolate or perfoliate at the base; upper cauline leaves numerous, ovate, perfoliate; 
peduncles 2-7 cm. long; involucre lacking; involucel of 5 or 6 broadly ovate to obovate 
acuminate bractlets; bractlets 8-12 mm. long, 6-10 mm. wide, united at the base, two 
to three times as long as the flowers and fruit; rays 4 to 10, spreading-ascending, 5-15 
mm. long; pedicels IO to 12, equaling or shorter than the fruit; flowers yellow; fruit
oblong-oval, 2.5-3 mm. long, 1.5-2 mm. broad, dark-purpllsh-brown, smooth, the ribs
filiform; seed face slightly concave. Sporadically introd. in the Blackland Prairies, Apr.
June; a Medit. species introd. in cen. and e. U.S.
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2. Bupleurum lancifolium Hornem. Plant annual, about 5 dm. high; basal leaves
linear to oblong-lanceolate, subpetiolate; cauline leaves numerous, broadly ovate, acute to 
acuminate, perfoliate; peduncles 1-8 cm. long; involucre lacking; involucel of 5 or 6 
suborbicular to obovate-rotund short-acuminate bractlets; bractlets 8-15 mm. long, 
united at the base or rarely to the middle, twice as long as the flowers and fruit; rays 2 
to 5, divaricate, 5-25 mm. long; pedicels 10 to 20, slender, about as long as the fruit; 
flowers yellow; fruit ovoid-globose, 3-5 mm. long, about 3.5 mm. broad, black, tuberculate 
or rugose, the ribs prominent; seed face plane. Buplaurum subovatum Link. Sporadically 
introd. in the Coastal Prairies and s. Rio Grande Plains, Apr.-July; a Medit. species introd. 
in various parts of the U.S. probably in bird-seed. 

15. AMMI L. BISHOP'S-WEED 

Plants slender, erect, caulescent, branching, herbaceous, annuals, biennials or perennials 
from slender taproots; leaves ternate-pinnate or pinnately dissected, the ultimate divisions 
filiform to lanceolate; inflorescence of compound umbels, the peduncles tenninal and 
axillary; involucre of numerous entire or divided bract,;, the involucel of numerous 
entire bractlets; rays numerous, spreading-ascending, the pedicels spreading; flowers 
white, the calyx teeth minute, the stylopodium depressed-conic; carpophore entire or 
divided to the base; fruit oblong to ovoid, compressed laterally, glabrous, the ribs acute; 
oil tubes solitary in the intervals and 2 on the commissure, the seed face plane. 

An Old World genus of 6 species, chiefly of the Mediterranean region. 
I. Inflorescence borne on a discoid receptacle; umbels compact in fruit; carpophore

entire ...... ...... ................... , ....... I. A. Visnaga.
I. Inflore�cence not borne on a discoid-receptacle; umbels spreading in fruit; carpophore

divided to the base ............................ 2. A. ma/us.

I. Ammi Visnaga (L.) Lam. B1sNAGA. Plant erect, branching, biennial (?), 2-8 dm.
high, glabrous; leaves ovate-triangular, to 20 cm. long, pinnately decompound; ultimate 
divisions of leaf linear to filiform, setaceous to cuspidate-acute, divaricate, entire; cauline 
leaves ternately or pinnately dissected; peduncles 8-14 cm. long; involucral bracts equaling 
or exceedin� the rays; involucel of numerous setiform-acute bractlets, ascending at 
maturity and equaling or exceeding the pedicels; rays 60 to 100, subfiliforn1, unequal, 
2-5 cm. long, spreading in flower but rigidly contracted in fruit, borne on a discoid
receptacle; pedicels numerous, filifonn, unequal, to 13 mm. long, spreading in flower but
rigidly contracted in fruit, borne on a discoid receptacle; pedicels numerous, filiform,
unequal, to 13 mm. long, spreading in flower but rigidly contracted in fruit, borne on a
small discoid receptacle; carpophore entire; fruit oblong-ovoid to ovoid, 2-2.5 mm. long,
1.5-1.7 mm. broad. Sporadically introd. in waste places, thus far known only in tl1e
Trans-Pecos, Apr.-June; a Euras. species that is widely introd. in the W. Hemis.

2. Ammi majus L. Plant erect, branching, annual, 2-8 dm. high, the inflorescence
scabrous; leaves oblong, to 2 drn. long and 14 cm. wide, ternate or pinnate; leaflets 
lanceolate, obtuse to acute at the apex, cuneate at the base and somewhat recurved on 
the rachis, setulose-serrate with minute subequal teeth; cauline leaves bipinnate with 
linear divisions, the uppermost greatly reduced; peduncles 8-14 cm. long; involucral 
bracts exceeding the rays; involucel of numerous linear-acuminate scarious-margined 
bractlets, spreading to reflexed at maturity and slightly shorter than the pedicels; rays 
50 to 60, subfiliform, 2- 7 cm. long, spreading to ascending in flower but spreading in 
fruit, scabrous; pedicels numerous, 6liform, unequal, to 1 cm. long, spreading to ascend
ing; carpophore divided to the base; fruit oblong, 1.5-2 mm. long, 1 mm. or less broad. 
Sporadically introd. in e. and s. Tex., Mar.-June; a Euras. species that is widely introd. 

in the W. Hemis. 

16. CONIUM L.

A genus of 2 species, one circumboreal in damp places, the other African. 
I. Conium maculatum L. PmsoN HEMLOCK. Plant slender, erect, glabrous, 5-30 dm.

high, biennial from stout taproots, the branching stems usually spotted; leaves broadly 
ovate, 1.5-3 drn. long, 5-30 cm. broad, pinnately decompound, the ultimate divisions 
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pinnately incised; inflorescence a compound dichasium of compound umbels, the 
peduncles terminal and axillary; involucre of short ovate-acuminate bracts; involucel of 
numerous bractlets like the bracts, with a conspicuous midrib, shorter than the pedicals; 
rays numerous, subequal, 15-25 mm. long, spreading-ascending; pedicels spreading, 4-6 
mm. long; flowers white, the calyx teeth obsolete, the stylopodium depressed-conic;
carpophore entire; fruit broadly ovoid, 2-2.5 mm. long, about 2 mm. broad, compressed
laterally, glabrous, the prominent obtuse ribs undulate and crenate; oil tubes very small
and numerous, irregular, the seed face deeply and narrowly sulcate. Sporadically introd.
in wet places in the s. half of Tex., May-Aug.; a Euras. species widely introd. throughout
temp. regions in the World.

Fatally poisonous if eaten. 

17. FOENICULUM ADANs. FENNEL 

A genus of about 5 species, chiefly of the Mediterranean region. 
I. Foeniculum vulgare Mill. COMMON FENNEL. Plant rather stout, erect, branching,

glabrous and glaucous, with a strong anise odor, perennial or biennial from taproots, 
9-21 dm. high; leaves ovate to ovate-triangular, 3 dm. long, 4 dm. wide, pinnately
decompound, dark-green, the ultimate divisions filiform; inflorescence of compound
umbels; peduncles terminal and axillary, 15-65 mm. long; involucre and involucel lacking;
rays 15 to 40, spreading-ascending in flower, ascending to suberect in fruit, somewhat
unequal, 1-6.5 cm. long; pedicels several, spreading, 2-10 mm. long, subequal; flowers
yellow, the calyx teeth obsolete, the stylopodium conic; carpophore divided to the base;
fruit 3.5-4 mm. long, 1.5-2 mm. broad, oblong, slightly compressed laterally, glabrous,
the prominent ribs acute or obtuse; oil tubes solitary in the intervals and 2 on the
commissure, the seed face plane or slightly concave. Introd. in marshes and low areas
in coastal and s. Tex., Mar.-May; a Medit. species that is adv. throughout the W. Hemis.

18. APIUM L. CELERY 

Plants slender or stout, erect, ascending or prostrate, caulescent (usually), branching, 
herbaceous, glabrous, annual, biennial or a somewhat woody-based perennial from tap
roots or creeping rootstocks rooting at the nodes; leaves simply pinnate to temate
pinnately decompound; inflorescence of compound ( rarely simple) umbels, the peduncles 
lateral and terminal or some umbels sessile; involucre and involucel lacking to con
spicuous; rays usually few, spreading-ascending, the pedicels spreading to ascending; 
Bowers white or greenish, the calyx teeth minute or obsolete, the stylopodium short
conic to depressed; carpophore entire, shortly bind or more or less deeply 2-cleft; fruit 
oblong-oval to orbicular or ellipsoid, compressed laterally and somewhat constricted at 
the commissure, glabrous or rarely somewhat setulose, the prominent filiform ribs 
subequal and obtuse; oil tubes solitary in the intervals and 2 on the commissure, the 
seed face plane. 

A cosmopolitan genus of about 30 species. 
1. Plant annual; leaves pinnately or ternate-pinnately decompound, the leaflets filiform

to linear ......... ... .. ................ ....... 1. A. leptophyllum. 
1. Plant perennial or biennial; leaves pinnate, the leaflets orbicular to ovate .... ..... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. A. graveolens. 

1. Apium leptophyllum (Pers.) F. v. Muell. Plant annual, alternately branched
above, 5-60 cm. high; leaves oblong-ovate, to 10 cm. long and 8 cm. wide, 3- or 4-
pinnately decompound, the leaflets linear to filiform; umbels simple or compound, sessile 
or pedunculate, the peduncles to 2 cm. long; involucre and involucel lacking; rays 3 to 
5, 1-2.2 cm. long; pedicels 2-8 mm. long; calyx teeth inconspicuous; carpophore shortly 
2-cleft; fruit ovoid, 1.2-3 mm. long, 1.5-2 mm. broad, glabrous. Apium ammi (Jacq.)
Urban, Widely distributed in moist or wet soil in the Coastal and Blackland prairies and
the Rio Grande Plains, Mar.-June; from s. U.S. and W.I., s. to S.A.; a pan-trop, weed.

2. Apium graveolens L. WILD CELERY. Plant perennial, erect or ascending from a
taproot. not rooting at the nodes, 5-15 dm. high; leaves oblong to obovate, to 18 cm. 
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long and 8 cm. wide, pinnate with few pairs of ovate to suborbicular leaflets that are 
usually 3-lobed to near the middle; cauline leaves frequen�y cuneate, sometimes laciniate; 
umbels sessile or short-pedunculate, the peduncles to 12 mm. long; involucre and 
involucel lacking; rays 7 to 16, to 25 mm. long; pedicels 1-6 mm. long; calyx teeth minute 
but evident; carpophore shortly bifid; fruit suborbicular to ellipsoid, about 1.5 mm. long, 
1.5-2 mm. broad. Celeri graveolens ( L.) Britt. Occasionally in wet places in the Trans
Pecos, June-July; a Euras. species widely adv. in the W. Hemis. 

19. PETROSELINUM HoFFM.

A European genus of 3 species, very closely related to Apium. 

1. Pctroselinum crispum (Mill.) Mansf. PARSLEY. Plant slender, erect, caulescent ,
branching, glabrous, herbaceous, biennial from taproots, 3-13 dm. high; leaves temate
pinnately or pinnately decompound, ovate-triangular, the ultimate divisions ovate-lanceo
late to linear, distinct, toothed or lobed; inflorescence of compound umbels; peduncles 
terminal and axillary, 3-8 cm. long; involucre of a few inconspicuous entire bracts or 
wanting; involucel of 5 to 6 linear acute entir'.:l bractlets shorter than the yellow or 
greenish-yellow flowers; rays 10 to 20, subequal to unequal, spreading-ascending, 1- 5 cm. 
long; pedicels spreading, 2- 5 mm. long; calyx teeth obsolete, the stylopodium low-conic; 
carpophore divided to the base or 2-cleft to the middle; fruit ovoid-oblong, 2-4 mm. long, 
1.5-3 mm. broad, compressed laterally, glabrous, the prominent ribs flliform; oil tubes 
solitary in the intervals and 2 on the commissure, the seed face plane. Sporadically 
escaped from cult. in the s. Blackland Prairies; a Eur. species adv. throughout the 
W. Hemis.

20. CHAEROPHYLLUM L. CHERVIL 

Plants erect or spreading, caulescent, branching, glabrous or pubescent, herbaceous, 
annual or biennial from taproots or tubers; leaves temate-pinnately decompound, the 
ultimate divisions or lobes small; inflorescence of compound umbels, the peduncles 
terminal and axillary or frequently obsolete; involucre usually lacking; involucel of 
numerous conspicuous bractlets that are longer or shorter than the pedicels and reflexed 
or spreading in fruit; rays few, spreading-ascending, the pedicels spreading; flowers white 
( rarely red or yellow), the calyx teeth obsolete, the stylopodium conic; carpophore 2-cleft 
part-way to the base; fruit linear to narrowly oblong, beaked or beakless, often narrowed 
toward the apex, rounded or narrowed toward the base, compressed laterally, the promi
nent ribs unwinged and narrower or broader than the intervals; oil tubes small, usually 
solitary in the intervals and 2 on the commissure, the seed face sulcate; each rib with a 
large group of strengthening cells. 

A circumboreal genus of about 40 species, chiefly Eurasian. 

1. Ovaries and fruits glabrous . ............... .. ...... 1. C. Tainturieri var. 
Tainturieri. 

I. Ovaries and fruits conspicuously pubescent .......... 1. C. Tainturieri var. 
dasycarpum. 

1. Chaerophyllum Tainturieri Hook. var. Tainturieri. Plant erect, 1.5-9 dm. high,
annual, the stems solitary and usually branching near the base, sparsely hispid or hispidu
lous above and densely retrorsely hispid beneath to glabrate; leaves oblong to ovate
oblong, to 12 cm. long and 10 cm. wide, ternate-pinnately dissected, the ultimate divisions 
distinct or more or less confluent, linear to ovate, obtuse to acute, glabrous to more or 
less hispid; peduncles usually obsolete; involucel of several conspicuous ovate rounded to 
acute ciliate-margined bractlets usually longer than the pedicels and spreading or reflexed 
in fruit; rays 1 to 5 ( usually about 3), to 75 mm. long; pedicels 3 to 20, to 1 cm. long; 
fruit narrowly oblong, beaked or narrowed toward the apex, rounded to narrowed toward 
the base, 4-8 mm. long, 1.5-2 mm. broad, the ribs narrower to much broader than the 
intervals. C. texanum Coult. & Rose. In prairies, woodlands and alluvial thickets, wide
spread but chiefly in the e. half of Tex., Mar.-May; from Va., s. to Fla., w. to Kan., Mo., 
Tex. and Ariz. 
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Var. dasycarpum Wats. Similar to var. Tainturieri in vegetative characters but the 
ovaries and fruits are conspicuously pubescent. With the typical phase chiefly in the e. 
half of Tex., Mar.-May; from Tex. e. to Ala. and n. to Mo. 

21. CRYPTOTAENIA DC. HoNEWORT. WILD CHERVIL 

A chiefly circumboreal genus of about 6 species. 

1. Cryptotaenia canadensis ( L.) DC. Plant slender, erect, caulescent, branching,
glabrous, herbaceous, perennial from slender fascicled roots, 3-9 elm. high; leaves temate, 
oblong-ovate, to 13 cm. long and 1 5  cm. wide; leaflets oblong-lanceolate to obovate, to 
13 cm. long and 8 cm. wide, short-acuminate at the apex, cuneate at the base, closely and 
doubly serrate or occasionally deeply 2- or 3-lobed; upper cauline leaves reduced to 
lanceolate dentate bracts; inflorescence of compound umbels, the peduncles terminal and 
lateral, usually paniculate; involucre and involucel lacking or of few inconspicuous bracts 
or bractlets; rays 2 to 7, unequal, ascending, 1-6 cm. long, the 2 to 10 unequal pedicels 
ascending and to 3 5  mm. long; Bowers white, the calyx teeth obsolete or minute, the 
styles erect or reflexed, the stylopodium slender-conic; carpophore divided to the base; fruit 
linear-oblong, compressed laterally, 3.5-8 mm. long, 1.5-3 mm. broad, glabrous, the 
filiform obtuse ribs subequal and conspicuous; oil tubes 1 to 4 in the intervals and 2 on 
the commissure, the seed face plane. Deringia canadensis ( L.) 0. Ktze. Moist woodlands 
in the Timber Belt, May; from e. Can., s. to Ga., w. to Man., Neb. and Tex.; also Japan 
and s. China. 

22. OSMORIIlZA RAF. SWEET CICELY 

Plants slender to rather stout, erect or decumbent at the base, caulescent, branching, 
herbaceous, perennial from thick fascicled roots; leaves temate or ternate-pinnate, the 
lanceolate to orbicular leaflets serrate to pinnatifid and with mucronate teeth or lobes; 
inflorescence of compound umbels, the peduncles terminal and lateral and usually ex
ceeding the leaves; involucre usually lacking; involucel of several narrow foliaceous 
reflexed bractlets or lacking; rays few, slender, ascending to divaricate and reflexed, 
unequal, the pedicels spreading to divaricate; flowers white, purple, or greenish-yellow, 
the calyx teeth obsolete, the stylopodium conic; carpophore 2-cleft less than one half its 
length; fruit linear to oblong, cylindric to clavate, obtuse, tapering, beaked or constricted 
at the apex, rounded or caudate at the base, compressed laterally, the filiform ribs acute; 
oil tubes obscure or lacking, the seed face concave or sulcate. 

A genus of 11 species of East Asia and eastern North America, and of western North 
America to South America. 

1. Fruit base obtuse and without appendages ( or these rudimentary ), glabrous; fruit
10-12 mm. long; style and stylopodium less than 0.5 mm. long .............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • 1. 0. bipatriata. 

1. Fruit base attenuate into prominent appendages; fruit conspicuously bristly at least
at the base, 1 5-20 mm. long; style and stylopodium 2-4 mm. long ............ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 0. longistylis. 

1. Osmorhiza bipatriata Comt. & Shan. Plant slender, 2-6 dm. high, sparsely hirsutu
lous; leaves ovate, 4-12 cm. long and broad, ternate-pinnate; leaflets ovate to ovate
oblong, laciniately lobed to pinnati6d; peduncles 3-18 cm. long; involucre lacking; in
volucel of several linear ciliate bractlets 1-3 mm. long; rays 2 to 5, spreading-ascending, 
to 3 5  mm. long; pedicels spreading, 3-6 mm. long; flowers white, tinged with green or 
rose; stylopodium low-conic; carpophore cleft about one fourth of its length; fruit linear
fusiform, 10-12 mm. long, tapering into a short beak at the apex, acute or with rudi
mentary appendages at the base, glabrous ( or with a few bristles at the very base ). 
Known in Tex. only from Mt. Livermore, Davis Mts., in the Trans-Pecos, June-July; 
also N.L. 

2. Osmorhiza longistylis (Torr.) DC. ANISE-ROOT. Plant rather stout, 6-10 dm. high,
villous or hirsutulous; leaves orbicular, 8-2 5  cm. long, bitemate or ternate-pinnate; leaflets 
ovate to oblong-lanceolate, acute, coarsely serrate, incised or pinnately lobed toward the 
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base, hirsutulous especially on the veins and margins; peduncles 5-13 cm. long; involucre 
of 1 to several linear or lanceolate foliaceous, ciliate, sharply reflexed bracts to 15 mm. 
long; rays 3 to 6, spreading-ascending, 1.5-5 cm. long; pedicels spreading-ascending, 5-8 
mm. long; flowers white, the stylopodium high-conic; carpophore cleft about one third of
its length; fruit oblong-fusiform, 15-20 mm. long, acute at the apex, caudate at the base,
the appendages 4-6 mm. long, sparingly bristly on the ribs. Along streams in the Black
land Prairies and perhaps in the Timber Belt, rare; from e. Can., s. to Ala. and Tex.,
w. to Alta., Colo. and N.M.

23. SCANDIX L.

A genus of the Mediterranean region, comprising about a dozen species. 
I. Scandix Pecten-Veneris L. VENUs'-coMB, CROW-NEEDLES. Plant 15-35 cm. high,

hispid, annual from slender taproots, commonly branched from the base; leaves pinnately 
decompound, oblong, to 14.5 cm. long and 7 cm. wide, the short linear ultimate divisions 
acute; peduncles terminal and lateral; involucre usually lacking; involucel of two bractlets 
connate at the base and lobed above, 4-15 mm. long, shorter than the flowers; rays 1 or 2, 
spreading-ascending, 1-3 cm. long; pedicels 8 mm. long to obsolete; flowers white, the 
outer petals radiant, the calyx teeth minute or obsolete, the stylopodium depressed; carpo
phore entire or bifid at the apex; fruit linear or narrowly oblong, 6-15 mm. long, 1-2 mm. 
broad, ciliate, terminating in an elongated linear beak 2-7 cm. long, compressed laterally, 
the beak hispid-ciliate on the margins, the filiform ribs obtuse and prominent; oil tubes 
very small, solitary in the intervals or obscure, the seed face sulcate. Adv. on the Coastal 
and Blackland prairies, Mar.-Apr.; a Euras. species that is adv. throughout the U.S. 
and in B.C. 

24. TREPOCARPUS DC.

A monotypic genus of the southern United States. 
I. Trepocarpus Aethusne Nutt. Plant slender, erect, 3-5.5 dm. high, caulescent, simple

or branching, glabrous, herbaceous, annual from slender taproots; leaves pinnately decom
pound, 8-10 cm. long, the short divisions linear and acute; cauline leaves little reduced 
upward; inflorescence of compound umbels; peduncles to 95 mm. long, lateral and op
posite the leaves; involucre of 1 to several foliaceous entire or divided bracts to 15 mm. 
long; involucel of bractlets ( 3-8 mm. long) like the bracts; rays 2 to 4, spreading, to 15 
mm. long, the 2 to 8 pedicels very short; flowers white, the calyx teeth linear and unequal,
the stylopodium conic; carpophore divided to the base; fruit oblong-linear, 8-10 mm. long,
slightly compressed laterally, glabrous, the primary ribs obsolete but 4 seconrlary rios
and the face of the commissure prominently corky; oil tubes small, solitary under the
secondary ribs and 2 on the commissure, more or less imbedded in the seed and adhering
to it, the seed face plane or slightly concave. Chiefly on river bottoms and terraces in the
Timber Belt and Blackland and Coastal prairies, Apr.-June; from Tex., n. to Ark. and
e. to S.C.

25. CUMINUM L.

A southern Mediterranean genus of 2 species. 
I. Cuminum Cyminum L. CUMIN. Plants slender, glabrous, 2-3 dm. high, annual from

slender taproots; basal leaves ovate, to 1 dm. long, temately dissected, the entire ultimate 
divisions linear-filiform; peduncles terminal and lateral, to 1 dm. long; involucre of 5 to 
7 linear and entire or ternately dissected bracts with unequal linear divisions to 5 cm. 
long and reflexed; involucel bractlets like the bracts, to 1 cm. long; rays 2 to 6, spreading
ascending, to 25 mm. long, unequal; pedicels to 8 mm. long; flowers white or rose-color, 
the outer petals radiant, the subulate calyx teeth longer than the short styles, the conic 
stylopoclium attenuate; carpophore divided to the base; fruit oblong, 6-7 mm. long, 2.5-3 
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mm. broad, slightly compressed laterally, attenuate at the apex and base, setulose and
bristly, the filiform primary ribs minutely setulose, the bristly secondary ribs very
prominent; oil tubes solitary in the intervals and 2 on the commissure, the seed face
slightly concave. A Medit. plant escaped from cult. in vie. of El Paso.

26. AMMOSELINUM T. & G. SAND-PARSLEY 

Plants low, slender, erect or diffuse, caulescent, branching, roughened, herbaceous, 
annual from slender taproots; leaves temately or ternate-pinnately decompound, the ulti
mate divisions linear to spatulate; inflorescence of compound umbels, the peduncles 
axillary and terminal or the umbels often sessile; involucre usually lacking; involucel of 
several narrow entire or toothed bractlets; rays few, spreading-ascending or spreading, 
unequal, the few pedicels unequal and slender to obsolete; flowers white, the calyx teeth 
obsolete, the stylopodium low-conic; carpophore 2-cleft at the apex; fruit oblong-ovoid to 
ovoid, compressed laterally, the prominent ribs acute or rounded and coarsely scabrous to 
glabrous, the lateral ribs ( with or without corky appendages or callous teeth ) of the two 
mericarps closely contiguous and appearing to form a single broad rib and often covering 
the commissure with corky tissue; oil tubes 1 to 3 in the intervals and 2 to 4 on the 
commissure, the seed face plane to concave; pericarp composed almost exclusively of 
strengthening cells. 

A genus of 4 species of the south-central and southwestern United States and adjacent 
Mexico; one species in southern South America. 
1. Umbels sessile; fruit glabrous to sparsely roughened; ribs acute, the lateral without

corky appendages ............................. 1. A. Butleri.

1. Umbels pedunculate; fruit roughened with callous teeth; ribs rounded, the lateral
with corky appendages ......................... 2. A. Popei.

1. Ammoselinum Butleri (Wats.) Coult. & Rose. Plant branching from the base, 4-5
cm. high; leaves oblong, to 2 5  mm. long and 1 5  mm. wide, biternate or ternate-pinnate;
ultimate divisions of leaves linear, obtuse, mucronulate, glabrous; umbels sessile in the
axils; involucre lacking; involucel of a few foliaceous bractlets, shorter than the pedicels;
rays 2 to 6, unequal, to 2 cm. long to obsolete; pedicels 1 to 10, unequal, 1-6 mm. long;
fruit ovoid, 2.5-3 mm. long, 1-1.5 mm. broad, glabrous to sparsely roughened with callous
teeth, the subacute ribs prominent; oil tubes solitary in the intervals and 2 on the com
missure, the seed face plane or nearly so. Principally in bottomlands and moist woodlands
in the Timber Belt and the Blackland and Coastal prairies, Mar.-Apr.; also Okla. and Ark.

2. Ammoselinum Popei T.&G. Plant branching from the base, 1 -3.5 dm. high; leaves
oblong-ovate, to 4 cm. long and wide, temate-pinnately dissected; ultimate divisions of 
leaves linear, obtuse, mucronulate, glabrous or roughened with callous teeth; peduncles 
axillary and terminal, 1.5-4 cm. long; involucre lacking or of a solitary foliaceous bract; 
involucel of several linear bractlets, longer than the pedicels; rays 3 to 10, unequal, to 
2.5 mm. long; pedicels 3 to 12, to 11 mm. long; fruit oblong-ovoid, 3- 5 mm. long, about 
3 mm. broad, more or less roughened with callous teeth, the ribs rounded, the lateral 
ribs with corky appendages; oil tubes solitary in the intervals and 2 on the commissure; 
seed face slightly concave. In sandy soil throughout w. and s. Tex., Feb.-June; from Okla., 
s. to N.L. and w. to N.M.

27. SPERMOLEPIS RAF. SCALE-SEED 

Plants slender, erect or spreading, caulescent, branching, glabrous, herbaceous, annual 
from slender taproots; leaves temately or ternate-pinnately decornpound, the ultimate 
divisions linear to flliform; inflorescence of compound umbels, the terminal and axillary 
peduncles exceeding the leaves; involucre lacking; involucel of a few linear bractlets 
usually shorter than the pedicels; rays few, erect to divaricate, the few pedicels spreading 
or some of the flowers sessile; flowers white, the calyx teeth obsolete, the stylopodium 
low-conic; carpophore 2-cleft at the apex; fruit ovoid, compressed laterally and slightly 
constricted at the commissure, smooth, tuberculate or echinate, the filif orm ribs rounded; 
oil tubes 1 to 3 in the intervals and 2 on the commissure, the seed face sulcate. 
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A genus of 5 species, three in the southeastern and central United States and adjacent 
Mexico, one in southern South America, and the filth in the Hawaiian Islands. 
I. Fruit covered with short echinate bristles; plants usually low and somewhat spread-

ing; leaves ovate .............................. 3. S. echinata. 
I. Fruit smooth or tuberculate; plants slender, erect; leaves oblong to oblong-ovate ( 2)
2(1). Rays divaricate, subequal; ultimate leaf divisions linear ................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I. S. divaricata. 
2. Rays erect, unequal; ultimate leaf divisions filiform ... 2. S. inermis.

I. Spennolepis divaricata (Walt.) Raf. Plant slender, erect, 1-7 run. high; leaves
oblong to oblong-ovate, to 5 cm. long and 35 mm. wide, temately or temate-pinnately 
decompound; ultimate divisions of leaves linear, acute; peduncles 1-5 cm. long; involucel of 
a few linear acute bractlets with the margins scarious and usually callous-toothed; rays 
3 to 7, divaricate, subequal, 5-3 5 mm. long; pedicels 1 to 6, to 3 cm. long or the central 
flower of each umbellet sessile; fruit 1.5-2 mm. long, about 1.5 mm. broad, tuberculate. 
Swamps and moist woodlands in the Timber Belt and Blackland Prairies, Apr.-June; 
from Va., s. to Fla., w. to Kan. and Tex. 

2. Spermolepis inermis (DC.) Math. & Const. Plant slender, erect, to 6 dm. high;
leaves oblong-ovate, to 5 cm. long and 4 cm. wide, temately decompound; ultimate di
visions of leaves filiform, mucronulate; peduncles 2-7 cm. long; involucel of a few narrow 
callous-toothed to glabrous bractlets shorter than the pedicels; rays 5 to 11, erect, unequal, 
1 -13 mm. long; pedicels 1 to 6, to 6 mm. long, the central umbellets bearing I to 3 sessile 
or shortly pedicellate flowers; fruit 1.5-2 mm. long, about 1.5 mm. broad, tuberculate to 
smooth. S. patens (DC.) Robins. Widely distributed in sandy or gravelly soil, mostly in 
s. half of Tex., Mar.-May; from Ind. and Neb., e. to N.C., w. to N.M., s. to Miss., Tex. and
n. Mex.

3. Spennolepis echinata (DC.) Heller, Plant low and often spreading, to 4 dm. high;
leaves ovate, to 2 5  mm. long and 2 cm. wide, ternately decompound; ultimate divisions 
of leaves filiform, mucronulate; peduncles to 65 mm. long; involucel of a few filiform 
callous-toothed to glabrous bractlets that are shorter than the pedicels; rays 5 to 14,
suberect, unequal, 1-1 5 mm. long; pedicels 1 to 6, to 7 mm. long, the central sessile um
bellets I-flowered; fruit ovoid, 1.5-2 mm. long and broad, covered with short echinate 
bristles. Widely distributed and usuaUy in sandy soil, mostly in w. Tex., Mar.-May; from 
Mo., e. to Fla., s. to La. and Tex., w. to s. Calif. and n. Mex. 

28. TORILIS ADANs. HEDGE-PARSLEY 

Plants erect or decumbent, caulescent, branching, pubescent, herbaceous, annual from 
slender taproots; leaves 1- to 2-pinnate or pinnately decompound, the ultimate divisions 
narrow; inflorescence of capitate or open compound umbels, the sessile or pedunculate 
umbels lateral or terminal and lateral; involucre of a few small bracts or lacking; involucel 
of several linear or filiform bractlets; rays 6 to 12, spreading-ascending or obsolete, the 
spreading pedicels short or obsolete; flowers white, the calyx teeth evident to obsolete, 
the thick stylopodium conic; carpophore bifid at the apex or cleft above the middle; fruit 
ovoid or oblong, compressed laterally, tuberculate or prickly, the primary ribs filiform and 
setulose, the lateral ribs displaced onto the commissural surface, the secondary ribs hidden 
by the numerous glochidiate prickles or tubercles that occupy the entire interval; oil tubes 
solitary under the secondary ribs and 2 on the commissure, the seed face concave to 
shallowly sulcate; strengthening cells present in the primary ribs, absent from the 
secondary. 

A genus of about 20 species, principally of the Mediterranean region. 
1. Umbels sessile or short-pedunculate, capitate, opposite the leaves ............... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. T. nodosa.
1. Umbels usually long-pedunculate, spreading, terminal and lateral ............... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. T. arvensis. 
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1. Torilis nodosa ( L.) Gaert. KNOTI'ED HEDGE-PARSLEY. Plants to 6 dm. high, hispid
throughout; leaves oblong, pinnately decompound, ultimate divisions of leaves filifonn, 
2-8 mm. long. 1-2 mm. broad, acute, entire or pinnately lobed; peduncles much shorter 
than the leaves, to 25 mm. long to obsolete; involucre absent or of an inconspicuous linear 
bract; involucel of linear acute bractlets longer than the pedicels; rays few, short to 
obsolete; pedicels very short; fruit ovoid, 3-5 mm. long, 1-2 mm. broad, the outer meri
carps bristly, the inner mericarps merely warty or sometimes only the outer part of the 
mericarp bristly. In moist places chiefly in the Timber Belt and the Blackland and Coastal 
prairies, Apr.-June; this Old World species is adv. in the W. Hemis. 

This plant can become an extremely noxious pest in lawns. 
2. Torilis arvensis ( Huds.) Link. Plants slender, hispid throughout, the branches as

cending; leaves ovate to ovate-lanceolate, 2- or 3-pinnate; leaflets ovate to linear-lanceo
late, acute or acuminate, regularly incised or divided; peduncles 2-12 cm. long, longer than 
the leaves; involucre wanting; involucel of several subulate bractlets longer than the 
pedicels; rays 2 to 10, subequal to somewhat unequal, 5-25 mm. long; pedicels 1-4 mm. 
long; fruit ovoid-oblong, 3-5 mm. long, 2-3 mm. broad, the mericarps densely covered 
with uncinate bristles about as long as the width of the fruit. Chiefly in the Blackland 
Prairies and the Edwards Plateau, Apr.-June; adv. from the Old World. 

29. DAUCUS L. CARROT 

Plants erect, caulescent, branching, pubescent, herbaceous, annual or biennial from 
taproots; leaves pinnately decompound, the ultimate divisions small and narrow; inflores
cence of compound umbels that may become subcompact by the incurving of the rays 
after anthesis, the peduncles terminal and axillary; involucre of numerous dissected or 
entire bracts or lacking; involucel of numerous toothed or entire bractlets or lacking; rays 
few to numerous, spreading or the outer connivent over the shorter inner ones, the spread
ing pedicels unequal; flowers white or the central flower of each umhellet purple or rarely 
all reddish or yellow, the outer petals often radiant, the calyx teeth obsolete to evident, the 
stylopodium conic; carpophore entire or bifid at the apex; fruit oblong to ovoid, flattened 
dorsally, the bristly primary ribs filifonn, the secondary ribs winged, the wings divided 
into a single row of barbed or glochidiate prickles; oil tubes solitary under the secondary 
ribs and 2 on the commissure, the seed face shallowly concave to nearly plane. 

A nearly cosmopolitan genus of 50 to 60 species. 
1. Bracts pinnately divided into short linear or lanceolate divisions; rays usually 4-40

mm. long; carpel usually broadest below the middle; central flower of umbellet
white ........ ............................... 1. D. pusillus. 

I. Bracts pinnately divided into elongate flliform divisions; rays 30-75 mm. long; carpel
broadest at the middle; central flower of umbellet rose or purple ............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. D. Carota. 

I. Daucus pusillus Michx. IlATILESNAKE-WEED. Plant annual, to 9 dm. high; stems
usually solitary, simple or few-branched above, retrorsely papillate-hispid; leaves oblong, 
to 10.5 cm. long and 7 cm. wide; ultimate divisions of leaves linear, acute, hispid; 
peduncles 11-45 cm. long, retrorsely papillate-hispid; involucre of foliaceous pinnately 
decompound bracts, with the short divisions linear to lanceolate; involucel of linear acute 
bractlets about equaling the pedicels; rays few to numerous, unequal, 4-40 mm. long, com
pact in fruit; pedicels unequal, 2-9 mm. long; flowers white; fruit oblong, 3-5 mm. long, 
about 2 mm. broad, usually broadest below the middle, the commissural surface with 2 
rows of hispidulous hairs. Widespread almost throughout Tex., especially in the e. portion, 
commonly in disturbed soil, Apr.-May; across s. U.S. n. to B.C. and inn. Mex. and temp. 
S.A. 

2. Daucus Carota L. Wn..n CARROT, QUEEN ANNE's LACE. Plant biennial, 1.5-12 dm.
high; stems solitary, glabrous to retrorsely hispid; leaves oblong, to 15 cm. long and 7 
cm. wide; ultimate divisions of leaves linear to lanceolate, acute, mucronate, entire or few
cleft, glabrous to hispid especially on the veins and margins; divisions of the cauline
leaves often elongate; peduncles 2.5-6 dm. long, retrorsely hispid; involucre of filifonn
elongate pinnately divided or rarely entire scarious-margined bracts 3-30 mm. long, usually
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reflexed; involucel of linear acuminate entire or rarely pinnate more or less scarious 
ciliate bractlets that equal or exceed the Bowers; flowers white (yellow or pinkish), the 
central flower of each umbellet purple or pinkish; fruit ovoid, 3-4 mm. long, about 2 mm. 
broad, broadest at the middle. Sporadic in waste places in the Blackland Prairies and the 
Rio Grande Plains, Apr.-May; widely distributed in the W. Hemis.; nat. of Euras. 

30. CYMOPTERUS RAF.

Plants low, acaulescent or subcaulescent, glabrous or pubescent, herbaceous, perennial 
from slender to thickened or fusiform taproots; leaves membranaceous to subcoriaceous or 
somewhat fleshy, green to pallid and glaucescent, ternate, digitate, pinnate or bipinnate 
to pinnately or ternate-pinnately decompound; leaflets or ultimate divisions variously 
toothed or lobed to entire, usually narrow; inflorescence of compound umbels, the 
peduncles terminal and longer or shorter than the leaves; involucre lacking or present, the 
bracts scarious or foliaceous; involucel usually conspicuous, <limidiate, the bractlets foli
aceous to scarious; rays few and spreading or abortive, the spreading pedicels slender to 
abortive; flowers white, yellow or purple, the calyx teeth small or obsolete, the stylopodium 
lacking; carpophore divided to the base; fruit ovoid to oblong, Battened dorsally, glabrous 
to pubescent, the lateral and usually one or more of the dorsal ribs broadly winged with 
the wings membranaceous to spongy-corky and broader or narrower than the body; oil 
tubes 1 to numerous in the intervals, 2 to numerous on the commissure and sometimes 
solitary at the base of the wings, the seed face concave to sulcate; strengthening cells 
absent or present. 

A western North American genus of about 32 species. 

1. Flowers yellow; bractlets of the involucel subscarious to foliaceous, not prominently
nerved ...................................... 1. C. Fendleri. 

1. Flowers white to purple; bractlets of the involucel scarious, prominently nerved,
sometimes connate ( 2) 

2( 1 ). Mature peduncles shorter than or equaling the leaves; fruit wings conspicuously 
enlarged at the base ........................... 2. C. montantts. 

2. Mature peduncles equaling or exceeding the leaves; fruit wings not conspicuously
enlarged at the base ( 3) 

3(2). Bractlets lacerate-fringed at the apex ............ 3. C. macrorliizus. 
3. Bractlets entire or obtusely lobed at apex ( 4)

4 ( 3). Bractlets white or whitish, few-nerved; pedicels 3-12 mm. long ............. . 
. . . . . . . • . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. C. bulbosus. 

4. Bractlets purple or greenish, conspicuously many-nerved; pedicels less than 1 mm.
long to obsolete ............................... 5. C. multinervatus. 

1. Cymopterus Fendleri Gray. Plant acaulescent or subcaulescent, not cespitose, with
the development of a pseudoscape 4-30 cm. high, the mature pseudoscape 1-3 cm. long, 
glabrous; leaves ovate to oblong-obovate, to 75 mm. long and 6 cm. wide, pinnate to 
bipinnate, green; leaflets longer than broad, entire to pinnately lobed, with obtuse or 
occasionally acute lobes; peduncles usually equaling or exceeding tl1e leaves; involucre 
usually a low sheath, sometimes with 1 to 3 linear bracts; involucel of subscarious to 
foliaceous linear to ovate-oblong acute and frequently 3-toothed bractlets that equal or 
exceed the flowers; umbels compact, the fertile rays usually 3 to 5, to 25 mm. long, the 
central sterile umbellet sessile; pedicels obsolete; Bowers yellow; fruit ovoid to ovoid
oblong, 5-13 mm. long, 4-10 mm. broad, the wings narrowed at the base and sometimes 
acuminate at the apex and about half as broad as the body, the dorsal wings 1 to 3 and 
similar to the lateral wings; oil tubes 3 to 16 in the intervals, 6 to 12 on the commissure, 
sometimes solitary at the wing base. In the Trans-Pecos and Plains Country, Mar.-Apr.; 
from Tex. to Colo., n. Ut., N.M. and Ariz. 

2. Cymopterus montanus T.&G. Plant acaulescent or subcaulescent from long fusi
form or subfusiform roots, with the development of a pseudoscape to 3 dm. high; leaves 
ovate-oblong, to 8 cm. long and 6 cm. wide, pinnate to bipinnate or occasionally ternate-
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bipinnate, somewhat fleshy, pallid, with the leaflets entire to pinnately lobed; leaflet lobes 
usually obtuse, mucronate, confluent, roughened on the margins and veins; peduncles 
shorter than or equaling the leaves, to 10 cm. long, minutely roughened throughout or 
only at the base of the umbel; involucre lacking or of a low inconspicuous sheath or of 
conspicuous linear-oblong bracts; involucel of conspicuous ovate-oblong mostly acute 
bractlets; bractlets sometimes lacerate toward the apex, white with a conspicuous 
green central nerve, usually shorter than the flowers, the umbels subcompact; fertile rays 
3 to 6, slightly spreading, to 2 cm. long, glabrous or minutely hirtellous, the sterile 
rays short; pedicels 2-5 mm. long; flowers white or purple; fruit ovoid to ovoid-oblong, 
5-12 mm. long, 4-10 mm. broad; fruit wings conspicuously enlarged at the base, narrowed
toward the apex, twice as broad as the body; oil tubes 1 to 4 in the intervals, 2 to 6 on
the commissure, accessory oil tubes occasionally present in the wings. Phellopterus mon
tanus Nutt. In the Plains Country, Mar.-May; from Tex. to S.D., Wyo. and n. N.M.

3. Cymopterus macrorhizus Buckl. Plant acaulescent or subcaulescent from fusiform
to subglobose roots, with the development of a pseudoscape to 2.5 dm. high; leaves ovate
oblong, to 65 mm. long and 3 cm. wide, pinnate to bipinnate, pallid, somewhat fleshy, the 
leaflets entire to pinnately lobed; leaflet lobes obtuse, usually mucronate, confluent, some
times minutely roughened on the margins; peduncles longer than the leaves, to 17 cm. 
long, usually minutely roughened at the base of the umbel; involucre lacking or of one or 
more linear bracts; involucel of conspicuous subcuneate bractlets lacerate-fringed at the 
apex, the bractlets white with a dark central nerve and usually shorter than the flowers; 
fertile rays 1 to 6, spreading, to 3 cm. long, glabrous or slightly roughened, the inner 
umbellets usually subsessile and sterile, the sterile rays 5-10 mm. long, the sessile 
inner flowers sterile; pedicels 2 mm. long; flowers pinkish; fruit ovoid to ovoid-oblong, 4-9 
mm. long, 3-8 mm. broad, the linear wings about equaling the body; oil tubes 3 to 8 in
the intervals, 4 to 10 on the commissure, accessory tubes occasionally present in the wing
base. Phellopterus macrorhizus ( Buckl.) Coult. & Rose. Mostly in limy soil of the Black
land Prairies, the Plains Country and the Edwards Plateau in Tex. and adj. Okla.,
Mar.-May.

4. Cymopterus bulbosus A. Nels. Plant acaulescent or subcaulescent with the develop
ment of a pseudoscape to 35 cm. high, from long slender to clavate taproots, glabrous; 
leaves ovate-oblong, to 9 cm. long and 7 cm. wide, pinnate to bipinnate, pallid, somewhat 
fleshy, the leaflets entire to pinnately lobed; leaflet lobes obtuse, linear, confluent; pe
duncles usually several and exceeding the leaves, to 25 cm. long; involucre conspicuous, 
varying from a low sheath to conspicuous connate whitish 1- to 3-nerved bracts; involucel 
similar to the involucre, equaling or exceeding the Bowers; fertile rays 3 to 8, spreading, 
to 3 cm. long, the sterile rays short; pedicels 3-12 mm. long; flowers purplish; fruit 
ovoid-oblong to oblong, 7-17 mm. long, 4-12 mm. broad; wings of fruit narrow or slightly 
enlarged at the base, narrower to broader than the body, acute; oil tubes 1 to 9 in the 
intervals, 3 to 10 on the commissure. Only in the Plains Country, spring; from Tex. to 
e. Ut., s.w. Wyo. and Ariz.

5. Cymopterus multinervatus ( Coult. & Rose) Tidest. Plants acaulescent or sub
caulescent, with the development of a pseudoscape to 2 dm. high, with long slender or 
subfusiform taproots; leaves ovate-oblong, to 85 mm. long and 6 cm. wide, pinnate to 
bipinnate or occasionally temate-pinnate, somewhat fleshy, pallid, the leaflets entire to 
pinnately lobed; leaflet lobes acute or obtuse, mucronulate, usually confluent, glabrate; 
peduncles equaling or exceeding the leaves, 2-14 cm. long, glabrous; involucre a low 
scarious sheath or of 1 or 2 conspicuous nerved bracts, sometimes a conspicuous purplish 
connate cup with irregular many-nerved lobes; involucel of conspicuous ovate to ovate
oblong subconnate many-nerved greenish or purple bractlets, usually with a whitish 
margin and about equaling the flowers; umbels compact, the 1 to 5 glabrous fertile rays 
usually 5-25 mm. long, the inner rays shorter and the umbellets usually sterile, the 
sterile rays short; pedicels less than 1 mm. long; flowers purplish; fruit ovoid to 
ovoid-oblong, 8-17 mm. long and broad, frequently purplish-tinged, the long slender 
wings slightly enlarged at the base and twice to thrice as broad as the body; oil tubes 
3 to 9 in the intervals, 5 to 12 on the commissure, accessory tubes occasionally present in 
the wings. Only in the Trans-Pecos, spring; from Tex. to s. Ut., s. Nev., s.e. Calif. and 
n. Mex.
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31. PSEUDOCYMOPTERUS eouLT. &: RosE

Plants slender to low, erect, subcaulescent to caulescent, glabrous to pubescent, her
baceous, perennial from long slender taproots; leaves 1- to 3-pinnate to temate-pinnately 
decompound, the leaflets or ultimate divisions filiform to obovate; inflorescence of com
pound umbels, the peduncles terminal and sometimes axillary, exceeding the leaves, 
conspicuously hirtellous-pubescent at the base of the umbels and occasionally on the rays; 
involucre usually lacking; involucel dimidiate, of oval to filiform bractlets free to connate 
at the base, longer or shorter than the flowers; rays few, spreading to ascending, subequal 
to unequal, the pedicels spreading; flowers yellow or purple, the ovate to deltoid calyx 
teeth evident, the stylopodiwn lacking; carpophore divided to the base; fruit ovoid to ovoid
oblong, flattened dorsally, glabrous, the lateral ribs broadly spongy-winged or mem
branous, linear to triangular in cross section, almost equaling the body, one or more 
dorsal ribs similarly winged ( or all reduced to conspicuous ribs, or obsolete); oil tubes 
solitary to several in the intervals, 2 to several on the commissure, rarely also at the base 
of the wings, the seed face more or less plane; strengthening cells absent or present. 

A highly variable genus of the western United States and adjacent Mexico, with at 
least two discrete species. 

1. Leaves pinnately decompound; rays 10-20 mm. long, ascending; fruit 3.5-5 mm. long
.........••..........•.....•..•..........•... 1. P. 1n0ntanus. 

1. Leaves ternate-pinnately decompound; rays 17-58 mm. long, spreading; fruit 6-9 mm.
long ........................................ 2. P. longiradiatus.

1. Pseudocymopterus montanus (Gray) Coult. & Rose. MOUNTAIN PARSLEY. Plant to
8 5  cm. high; leaves ovate-oblong to broadly ovate; blades 1-to 3-pinnate, to 17 cm. long 
and 14 cm. wide, the ultimate divisions filiform to broadly lanceolate, acute, remote or 
more or less confluent; peduncles 14-30 cm. long; involucel of several acute bractlets 2-8 
mm. long, connate at the base; rays 4 to 18, ascending, 10-20 mm. long, often scaberulous;
pedicels 1-3 mm. long; fruit 3.5- 5 mm. long, 1.5-2.5 mm. broad; oil tubes small, 1 to 3
in the intervals, 3 to 6 on the commissure. Usually in rocky places at 6,000-8,000 ft. alt.
in the rots. of the Trans-Pecos, reported only from Mt. Livermore, July-Aug.; n. to Wyo.
and w. to Ut. and Ariz., southw. into Mex.

Material from western Texas and adjacent Mexico, now referred to this species, may 
warrant recognition as a distinct taxon. However, more collections, particularly of fruiting 
material, and additional field studies are needed in order to define the nature of variability 
in this 'highly polymorphic species. 

2. Pseudocymopterus longiradiatus Math., Const. & Theobald. Plant 3-9 dm. tall,
caulescent with 1 to 3 stem leaves, rarely acaulescent; leaves ovate-oblong to broadly 
ovate, 4.5-1 5 cm. long, 3.5-13 cm. broad, ternate-pinnately decompound, the ultimate 
divisions ovate to oblong, pinnately lobed to parted with the lobes obovate to linear
oblong, acute to distinctly acuminate; peduncles 13-49 cm. long; rays 8 to 18, spreading, 
17- 58 mm. long; bractlets of involucel linear-lanceolate, 3-11 mm. long, free to slightly
connate at base; pedicels 2-6 mm. long; fruit 6-9 mm. long, 3-5 mm. broad; oil tubes large,
solitary in the intervals, 2 on the commissure. In shady, damp, sandy or rocky places in
canyons in the mts. of the Trans-Pecos, Apr.-Aug.; also in adj. N.M.

32. OXYPOLIS RAF. Hoc-FENNEL 

Plants slender, erect, caulescent, glabrous, herbaceous, perennial from fascicled tubers; 
leaves simply pinnate to temate or reduced to hollow acute septate phyllodes; leaflets 
( when present) broad or narrow, serrate to incised, mostly distinct and sessile; inflores
cence of compound umbels, the peduncles terminal and axillary; involucre of a few 
slender bracts or lacking; involucel similar to the involucre or lacking; rays few to nu
merous, usually spreading-ascending, the slender pedicels ascending to spreading; flowers 
white or purple, the calyx teeth prominent or minute, the stylopodium conic; carpophore 
divided to the base; fruit oblong to obovoid, strongly flattened dorsally, glabrous, the 
dorsal ribs filiform, the lateral broadly thin-winged and nerved dorsally at the inner 
margin to give the appearance of 5 filiform dorsal ribs; oil tubes large, solitary in the 
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intervals, 2 to 6 on the commissure, the seed face plane; strengthening cells beneath the 
dorsal ribs and the nerves of the lateral wings. 

A genus of about half a dozen species, chiefly of the eastern and southeastern United 
States. 

1. Leaves reduced to cylindrical or flattened entire septate phyllodes; rays 8 to 14 .... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l. 0. -filiformis. 

1. Leaves pinnate, the leaflets broad or narrow; rays 15 to 45 ........... .......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 0. rigidior. 

1. Oxypolis 61ifonnis (Walt.) Britt. Plant to 14 dm. high; leaves reduced to hollow
septate phyllodes 2-6 dm. long; peduncles 2 -9 cm. long; involucre of several linear to 
lanceolate bracts 5-15 mm. long; involucel of linear to lanceolate bractlets 2-4 mm. long; 
rays 8 to 14, spreading, slightly unequal, 2-4.5 cm. long; pedicels spreading, 5-10 mm. 
long; calyx teeth conspicuous; fruit oval or obovoid, 5-8 mm. long, 3-5 mm. broad, the 
lateral wings thinner than the body. Wet places in the Timber Belt and the Blackland 
and Coastal prairies, July-Sept.; from Va. s. to Fla. and w. to Tex.; also Bah. I. and Cuba. 

2. Oxypolis rigidior (L.) Raf. CownANE, WATER-DROPWORT. Plant 6-15 dm. high;
leaves oval to triangular or lanceolate, to 30 cm. long and 25 cm. wide, pinnate; leaflets 
5 to 9, lanceolate or linear, remotely salient-dentate or entire; peduncles 6-30 cm. long; 
involucre of a few linear bracts 1-2 cm. long; involucel of a few linear bractlets 3-5 mm. 
long; rays 15 to 45, spreading, subequal, 3-12 cm. long; pedicels spreading, 5-15 mm. 
long; calyx teeth conspicuous; fruit oval or oblong, 4-7 mm. long, 2.5-4 mm. broad. 
Along streams and in other wet places in the Timber Belt and the Blackland and Coastal 
prairies, Aug.-Oct.; from N.Y., s. to S.C., w. to Minn. and Tex. 

33. POLYTAENIA DC.

Plants stout, erect, caulescent, branching, puberulent, herbaceous, perennial from sub
fusiform taproots; leaves bipinnate or ternate-pinnate, with large crenate to incised or 
lobed leaflets; inflorescence of compound umbels, the terminal and lateral peduncles ex
ceeding the leaves; involucre lacking; involucel of several linear to filiform entire puberu
lent bractlets shorter than the flowers; rays rather few, spreading-ascending, puberulent, 
the puberulent pedicels spreading-ascending; flowers yellow, the calyx teeth ovate and 
acute or acuminate, the stylopodium lacking; carpophore divided to the base; fruit 
broadly oval to orbicular or obovate, strongly flattened dorsally, glabrous, the dorsal ribs 
filiform to obscure, the lateral ribs corky-winged; oil tubes distinct or indistinct, solitary 
or several in the intervals, 2 to several on the commissure and scattered throughout the 
pericarp, the seed face plane. 

A genus of 2 species, in the central and south-central United States. 

1. Fruit 5-11 mm. long, 4-7 mm. broad, the lateral wings narrower and thicker than the
body; oil tubes indistinct, several in the intervals ... 1. P. Nuttallii. 

1. Fruit 9-11 mm. long, 6-7 mm. broad, the lateral wings broader and thinner than the
body; oil tubes distinct, solitary in the intervals ..... 2. P. texana.

I. Polytaenia Nuttallii DC. PRAmIE-PARSLEY. Plant 5-10 dm. high, puberulent ( espe
cially in the inflorescence); leaves oblong to ovate, to 18 cm. long and 15 cm. wide, 
bipinnate or ternate-pinnate; leaflets sessile, distinct or the terminal confluent, ovate to 
oblong, obtuse at the apex, rounded or cuneate at the base; upper cauline leaves ternate 
with conspicuously dilated sheaths; peduncles 2-10 cm. long; bractlets 2-5 mm. long; rays 
10 to 20, to 6 cm. long, subequal to unequal; pedicels 3-5 mm. long; fruit 5-11 mm. 
long, 4-7 mm. broad, the dorsal ribs filiform to obscure, the lateral narrowly corky-winged 
with the wings narrower and thicker than the body; oil tubes indistinct, several in the 
intervals and on the commissure. Pleiotaenia Nuttallii (DC.) Coult. & Rose. In sandy soil 
in the Timber Belt and the Blackland Prairies, Mar.-June; from Tex. and La., n. to Ky., 
Mich. and Ia. 

2. Polytaenia texana ( Coult. & Rose) Math. & Const. TEXAS-PARSLEY. Plant 5-8 dm.
high; leaves ovate to oblong, to 13 cm. long and 10 cm. wide, temate-pinnate; leaflets 
sessile, distinct or confluent, broadly ovate to oblong, obtuse at the apex, cuneate at the 
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base; upper cauline leaves ternatc with broadly cuneate divisions; peduncles 1-5 cm. long; 
bractlets 2-5 mm. long; rays 10 to 15, subequal, 1-2.5 cm. long; pedicels 2-6 mm. long; 
fruit 9-11 mm. long, 6-7 mm. broad, the dorsal ribs filiform, the lateral broadly corky
winged with the wings broader but thinner than the body; oil tubes distinct, solitary in 
the intervals, 2 on the commissure. Pleiotaenia Nuttallii var. texana Coult. & Rose. Abun
dant on the Blackland and Coastal prairies and the Edwards Plateau, Apr.-July; endemic. 

34. PASTINACA L.

A genus of about 15 species of boreal Eurasia, closely related to Heracleum. 

1. Pastinaca sativa L. GARDEN PARSNIP, WILD PARSNIP. Plant erect, biennial or peren
nial from taproots, 3-10 dm. high; leaves pinnately compound, oblong to ovate, to 25 cm. 
long and 15 cm. wide, cordate; leaflets oblong to ovate, coarsely serrate and lobed or 
divided, puberulent or glabrate; cauline leaves with conspicuously dilated sheaths; pe
duncles stout, terminal and lateral, 7-15 cm. long; involucre and involucel lacking; rays 
15 to 25, unequal, spreading-ascending, to 10 cm. long; pedicels spreading, 5-10 mm. 
long; petals yellow; calyx teeth minute or obsolete, the stylopodium depressed-conic; 
carpophore divided to the base; fruit orbicular to obovate, 5-6 mm. long, 4-5 mm. broad, 
strongly flattened dorsally, glabrous, the dorsal ribs filiform, the lateral ribs broadly thin
winged and nerved near the outer margins; oil tubes large, solitary in the intervals and 
2 to 4 on the commissure, the seed face plane; strengthening cells in the dorsal ribs and 
near the outer wing-margins. The cult. parsnip has been reported as adv. in the Trans
Pecos; a Eur. species widely naturalized in the U.S., Can. and W.I. 

35. LOMATIUM RAF.

The largest western North American genus in the family with about 80 species. 
1. Lomatium daucifolium (Nutt.) Coult. & Rose. Plant acaulescent, to 45 cm. high,

perennial with a long usually swollen taproot, villous-tomentose to glabrate; leaves 
broadly ovate to obovate, to 19 cm. long, ternate, then 3- to 4-pinnate; ultimate divisions 
of leaf linear, crowded, entire, apiculate; peduncles usually terminal, exceeding the leaves; 
involucre usually lacking; involucel of subdimidiate lanceolate acute to acuminate sub
scarious bractlets that are conspicuously nerved and connate to above the middle, equaling 
the flowers; rays 12 to 30, erect to spreading, to 7 cm. long, subequal; pedicels slender, 
to 13 mm. long, the umbellets 20- to 40-flowered, the central flowers often sterile; flowers 
yellow, the calyx teeth obsolete or small, the stylopodium lacking; carpophore divided to 
the base; fruit ovate-oblong, 6-9 mm. long, 3-6 mm. broad, flattened dorsally, glabrous, 
the dorsal ribs filiform or obsolete, the lateral ribs with membranaceous or corky wings 
narrower than the body; oil tubes 1 to 3 in the intervals, 2 to 4 on the commissure, 
occasionally solitary near the base of each wing, the seed face plane to slightly concave. 
In the n. Blackland Prairies and Plains Country, Mar.-Apr.; from Tex. n. to S.D. 

36. EURYTAENIA T. & G.

Plants slender, erect, caulescent, branching, scaberulous, herbaceous, annual from 
slender taproots; basal leaves lobed or pinnatifid with obtuse crenate-serrate lobes, the 
cauline leaves pinnately or ternate-pinnately dissected with narrow often elongate entire 
or serrate divisions; inflorescence of compound umbels, the peduncles terminal and lateral; 
involucre of 1- to 2-ternate reflexed bracts shorter than the rays; bractlets like the bracts 
or entire; rays few, spreading-ascending, unequal, scaberulous, the slender pedicels 
spreading-ascending and scaberulous; flowers white, the calyx teeth prominent, the stylo
podium depressed; carpophore divided to the base; fruit oblong-oval to orbicular, strongly 
flattened dorsally, scaberulous to glabrous, the dorsal ribs filiform to narrowly winged, 
the lateral ribs broadly winged, the wings nerved near the middle and with their margins 
contiguous; oil tubes large and flattened, solitary in the intervals and 2 on the commissure, 
the seed face plane; strengthening cells prominent in the ribs. 



Umbelliferae (Parsley Family) 1163 

A genus of 2 species, endemic to Texas and Oklahoma. 

1. Fruit oval to orbicular, 4-6 mm. long and broad, the lateral wings thin and lighter-
colored than the body .......................... I. E. texana.

I. Fruit oblong-oval, 5-8 mm. long, 4-5 mm. broad, the lateral wings thicker than and
homochromous with the body ................... 2. E. Hinckleyi. 

1. Eurytaenia texana T.&G. TEXAS SPREAD-WING. Plant 3-12 drn. high, scaberulous in
the inflorescence or glabrate; leaves ovate, to 10 cm. long and 5 cm. wide, lobed or pin
natifid with obtuse crenate or serrate lobes; cauline leaves pinnately or ternate-pinnately 
dissected; divisions of leaf oblong-lanceolate to linear or filiform, sharply serrate to entire, 
the terminal ones often elongate; peduncles 4-15 cm. long; involucre of about 5 usually 
3-cleft bracts that are to 1 cm. long and scarious-margined toward the base; involucel of
several bractlets like the bracts or entire; rays 8 to 15, spreading-ascending, 1.5-8 cm.
long; pedicels 5-8 mm. long; fruit oval to orbicular, 4-6 mm. long and broad, scaberulous 
to glabrous, emarginate at  the apex, tl1e dorsal ribs filiform, the thinner lateral wings 
broader and lighter-colored than the body, distinctly nerved only on the commissural 
surface, their margins tapering gradually. Sandy soil in the Coastal and Blackland prairies, 
the Rio Grande Plains, and the Plains Country, Apr.-June; also Okla. 

2. Eurytaenia Hincklcyi Math. & Const. Vegetatively very similar to E. texana; fruit
oblong-oval, 5-8 mm. long, 4-5 mm. broad, scaberulous, truncate or emarginate at the 
apex, the dorsal ribs very narrowly winged, the lateral wings thicker than and homo
chromous with the body, prominently carinate-nerved on the dorsal surface; mericarps 
appearing 5-ribbed, their margins abruptly narowed to a thin bordering flange. On 
white ( perhaps gypsum) sands in the extreme s.w. Plains Country and adj. Trans-Pecos, 
May-July; endemic. 

37. ANETHUM L.

A western Asiatic genus of 2 species. 
I. Anethum graveolens L. DILL. Plant slender, 4-17 dm. high, erect, caulescent, alter

nately branching above, glabrous and glaucous, herbaceous, with a strong anise-odor, 
annual from subfusiform roots; leaves oblong to obovate, to 35 cm. long and 20 cm. wide, 
pinnately dissected with filiform divisions; upper cauline leaves greatly reduced; inflores
cence of compound umbels, the terminal and lateral peduncles 7-16 cm. long and ex
ceeding the leaves; involucre and involucel usually lacking; rays 10 to 45, spreading, 3-10 
cm. long; pedicels 20 to 50, slender and spreading, 6-10 mm. long; flowers yellow, the
calyx teeth obsolete, the stylopodium conic; carpophore divided to the base; fruit ovoid,
about 4 mm. long and 2 mm. broad, flattened dorsally, glabrous, the ribs narrowly winged, 
the lateral ones broader than the dorsal; oil tubes solitary in the intervals, 2 to 4 on the 
commissure; seed face plane or slightly concave. Adv. primarily in Rio Grande Plains, 
sporadic elsewhere, Apr.-May; nat. to the Old World and adv. throughout wanner parts 
of the New World. 

38. SANICULA L. BLACK SNAKEROOT. SANICLE 

Plants low or slender, erect, spreading or decumbent, herbaceous, caulescent or acaules
cent, branching, glabrous or pubescent, biennial or perennial from taproots, rootstocks, 
tubers, or fascicled fibrous roots; leaves petiolate to subsessile, palmately or pinnately 
divided to pinnately or ternate-pinnately decompound, rarely entire, the divisions vari
ously toothed to lobed or entire, the rachis naked or winged; inflorescence of irregularly 
arranged capitate umbellets, the peduncles terminal or terminal and lateral; involucre of 
small or occasionally large entire or lobed bracts longer or shorter than the umbellets; 
rays spreading to obsolete; Bowers white, greenish-white, greenish-yellow, yellow, or 
purple, perfect or staminate, the staminate flowers often prominently pedicellate, the con
nate sepals prominent and persistent; stylopodium lacking; fruit oblong-ovoid to sub
globose or ellipsoid, somewhat compressed laterally, densely covered with uncinate 
bristles or tubercles or lamellae, the ribs obsolete; oil tubes large or small, irregularly 
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arranged, several to numerous on the dorsal and lateral surfaces, usually 2 on the com
missure, the seed face plane to concave or sulcate; strengthening cells absent. 

A nearly cosmopolitan genus ( absent from Australia and New Zealand) of 35 to 
40 species. 

I. Fruits sessile; plant from fascicled tuberous roots ..... 3. S. Smallii. 
I. Fruits pedicellate or stipitate; plants from fascicled fibrous roots ( 2)
2( 1 ). Styles exserted in fruit; flowers greenish-yellow; calyx deeply cleft, the lobes

much shorter than the petals ............ ....... 1. S. gregaria.
2. Styles included in fruit; flowers white; calyx cleft to the middle, the lobes exceed-

ing the petals ................................. 2. S. canadensis. 

1. Sanicula gregaria Bickn. Plant erect, 2-7.6 dm. high, perennial from slender fascicled
fibrous roots, glabrous, the stems solitary or several from the base and dichasially 
branched above; leaves broadly triangular to ovate, to 12 cm. long and 20 cm. wide, 
palmately 3- to 5-parted; primary divisions of leaf cuneate-obovate to lanceolate, acute, 
petiolulate, distinct or the lateral somewhat united, sharply serrate to incised-lobed above 
with spinulo�e teeth; cauline leaves few, similar; involucre of inconspicuous subscarious 
bracts; umbels few-flowered; sterile and fertile flowers in the same umbellet or the 
sterile in separate peduncled heads in the axils of the stem or main branches; fertile rays 
about 2 mm. long; flowers greenish-yellow; calyx cleft to the middle, the triangular-ovate 
lobes subobtuse with an inconspicuous central nerve and much shorter than the petals; 
anthers bright-yellow, exserted; styles conspicuous, recurved, exceeding the bristles; fruits 
usually 3 in each umbellet, subglobose to obovoid, 3-5 mm. long, 2-3 mm. broad, dis
tinctly stipitate, minutely bristly or papillose, the numerous bristles not crowded and 
arranged in rows, conspicuous above but rudimentary below; oil tubes small, solitary in 
the intervals, 2 or 3 on the commissure; seed face plane, the scar linear. In moist woods 
in the Timber Belt and Blackland Prairies, Apr.-May; from Que., s. to Fla., w. to 
S.D. and Tex.

2. Sanicula canadensis L. Plant erect, to 10 dm. high, biennial from fibrous woody
root�, glabrous, the usually solitary stem alternately dichotomously branched above and 
3- to 4-furcate at the apex; leaves triangular to suborbicular, to 14 cm. long and 16 cm.
wide, palmately 3-parted ( occasionally 5-parted or appearing so by division of the lateral
primary divisions); primary divisions of leaf ovate-lanceolate to cuneate-obovate, obtuse to 
acute, distinct, closely serrate and sometimes deeply incised above, the teeth mucronate to 
spinulose; cauline leaves becoming subsessile above; involucre of a few small leaflike bracts;
umbels few-flowered; sterile and fertile flowers in the same umbellet, the sterile flowers
shortly radiate; rays 1-2 mm. long; flowers white; calyx deeply cleft, the na�rowly lanceo
late lobes acute and exceeding the petals; anthers white, slightly exserted; styles shorter
than the calyx, inconspicuous; fruits 3 in each umbel, globose, 2-5 mm. long and broad,
wrinkled, striate, the bristles dilated below, numerous in longitudinal rows, well-developed
throughout; oil htbes large, solitary in the grooves of the dorsal surface, 2 on the com
missure; seed face convex, the scar linear. In moist woods throughout e. and cen. Tex.,
Apr.-June; from Vt., s. to Fla., w. to S.D. and Tex.

3. Snnicula Smallii Bickn. Plant erect, 33-64 cm. high, biennial or perennial from
fascicled tuberous roots, glabrous, the usually solitary stem occasionally alternately 
branched and 2- to 3-furcate above; leaves ovate, to 8 cm. long and 14 cm. wide, 
palmately 3-parted ( appearing 5-parted by division of the lateral primary divisions); 
primary divMons of leaf ovate-lanceolate, acute, distinct, closely and regularly serrate, the 
teeth mucronate; cauline leaves becoming subsessile above; involucre of smail triangular
ovate subacuminate bracts; umbels few-flowered; sterile and fertile flowers in the same 
umbellet, the sterile flowers shortly radiate; fertile rays obsolete; flowers white; calyx 
deeply cleft, the rigid linear-subulate lobes with a conspicuous central nerve and about 
equaling the petals; anthers exserted; styles equaling or exceeding the calyx, shorter than 
tho bristles; fruit,; usuaily 3 in each umbel, sessile, subglobose to ovoid, 3-5 mm. long, 
about 3 mm. broad, the numerous bristles short below and exceeding the erect calyx 
lobes above; oil tube large, solitary in the intervals, 2 or 3 on the commissure; seed face 
usually concave, the scar broadly linear. In moist woodlands in the Timber Belt, Apr.
May; from N.C., s. to Fla., w. to Mo. and Tex. 
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39. ERYNGIUM L. ERYNGO 

Plants creeping to erect, caulescent or acaulescent, usually glabrous, herbaceous, annual, 
biennial or perennial from stout taproots or rootstocks bearing fibrous roots; leaves cori
aceous or membranaceous, entire to pinnately or palmately lobed to divided, often ciliate 
to spinose, the venation parallel or reticulate, the petioles sheathing and sometimes 
septate; inflorescence capitate, the heads solitary or in cymes or racemes; involucre of one 
or more series of entire or lobed bracts subtending the head; involucel of entire or lobed 
bractlets subtending the flowers; flowers white to purple, sessile; sepals ovate to lanceo
late, obtuse to acute, entire or rarely spinescent, persistent; stylopodium lacking; carpo
phore lacking; fruit globose to obovoid, scarcely compressed laterally, variously covered 
with scales or tubercles, the ribs obsolete, the commissure broad; oil tubes mostly 5, 
inconspicuous; seed face plane or slightly concave. 

A genus of more than 200 species, in the temperate and warmer parts of the world, 
with important centers of development in Brazil-Paraguay, Mexico, western Asia, the 
Mediterranean region, and southeastern and western United States. 

1. Leaves parallel-veined; plants with a monocotyledonous habit ( 2)
1. Leaves reticulate-veined; plants not monocotyledonoid ( 3)
2( 1). Leaves 10-30 mm. broad, tl1e marginal setae usually solitary; bracts ovate-

lanceolate .................................... 1. E. yuccifolium var. 
yuccifolium. 

2. Leaves 5-10 mm. broad, the marginal setae usually in groups of 2 to 4; bracts linear-
lanceo]ate .................................... 2. E. yuccifolium var. 

synchaetum. 

3( 1 ). Cauline leaves conspicuously spinulose-pungent; bracts mostly broad, variously 
spinose-toothed, rarely entire, pungent ( 4) 

3. Cauline leaves entire to pinnatifid, not spinulose-pungent; bracts very narrow, some
times pungent-tipped, entire or occasionally with 3 to 5 spiny teeth ( 7) 

4{ 3). Heads large, 2-3.5 cm. long, bright purple to red; bractlets spinescent with 3 to 
7 prominent teeth; coma of about 8 prominent spinescent bracts 1-2 cm. long .... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. E. Leavenworthii. 

4. Heads small, 2 cm. or less long; bractlets entire; coma-bractlets entire, inconspicuous
or lacking ( 5 ) 

5( 4). Bracts bicolored, green or bluish beneath, yellowish-white above ............ . 
• . • . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . 3. E. heterophyllum. 

5. Bracts greenish above and below, not bicolored ( 6)
6(5). Plant diffusely branched; basal leaves deeply palmately parted, sessile or subsessile

.......•..................................... 6. E. diffusum. 
6. Plant erect; basal leaves serrate or <lentate, petiolate .. 7. E. Hookeri.

7 ( 3). Plant erect; lower bractlets tricuspidate; basal leaves usually cord ate ......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. E. integrifolium. 

7. Plants prostrate to ascending; bractlets entire; basal leaves n·ot cor<late ( 8)

8( 7). Heads in a terminal branched inflorescence, subsessile, many-flowered; bractlets
exceeding the fruit ............................ 4. E. nasturtiifolium. 

8. Heads solitary, axillary, on filiform peduncles, few-flowered; bractlets shorter than
the fruit ..................................... 9. E. prostratum. 

1. Eryngium yuccifolium Michx. var. yuccifolium. RATTI...ESNAKE-MASTER, BUTTON
SNAKE-ROOT. Plants stout, glabrous, 3-18 dm. high, perennial from a fascicle of tuberous 
woody roots; stems slender, solitary, branching above; basal leaves rigid, broadly linear, 
to 10 dm. long, 1-3 cm. wide, acute, remotely bristly with solitary ( or occasionally 2 or 
more) bristles, t:'he venation parallel; sheaths short; cauline leaves like the basal, reduced 
above; inflorescence cyrnosely branched, the pedunculate heads large, the flowers 
numerous; heads globose-ovoid, 1-2.5 cm. in diameter; bracts 6 to 10, spreading
ascending, ovate-lanceolate, to 1 5  mm. long, cuspidate, mostly entire, shorter than the 
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heads; bractlets like the bracts, entire or minutely senulate, exceeding the fruit; coma 
wanting; sepals ovate, obtuse, mucronulate; styles exceeding the sepals; fruit oblong, 4-8 
mm. long, the flattened scales of the angles lanceolate, 1.5-3 mm. long, those of the
dorsal surfaces reduced or obsolete. In open prairies in the Timber Belt and the Coastal
and Blackland prairies, May-Aug.; from Conn., s. to Fla., w. to Minn., Kan. and Tex.

2. Eryngium yuccifolium var. synchaetum Coult. & Rose. Plants slender; basal leaves to
35 cm. long and 1 cm. wide, remotely spinulose-setose, with the weak setae in groups of 2 
to 4 and to 1 cm. long; heads subglobose, 1-1.5 cm. in diameter; bracts 6 to 9, spreading or 
reflexed, linear-lanceolate, to 1 cm. long, entire or few-toothed; bractlets like the bracts 
but broader, about 5 mm. long, entire, exceeding the fruit; sepals acute; petals oblong, 
1.5 mm. long. E. synchaetum ( Coult. & Rose) Coult. & Rose. In pine woodlands in the 
Timber Belt and in the Blackland and Coastal prairies, July-Aug.; from Ga. and Fla., w. to 
Tex. and Okla. 

Var. synchaetum is distinguishable from var. yuccifolium, if at all, with difficulty; it 
may be an ecological variant, but it requires further study. 

3. Eryngium heterophyllum Engelm. MEXICAN-TIUSTLE. Plants rather stout, caulescent,
glabrous, 2-6 dm. high, perennial from a stout taproot, the stems erect and branching; 
basal leaves rosulate, narrowly oblanceolate to oblong-oval, to 12 cm. long and 3 cm. 
wide, cuneate, acute or obtuse, those of the sterile rosettes setose-dentate, the fertile 
leaves spinose-serrate to pinnatifid or bipinnatisect, the teeth or lobes acute, pungent, 
callous-margined, the venation pinnately reticulate; petioles narrowly winged, sheathing 
at the base, shorter than the blades; cauline leaves numerous, like the basal, the lower 
pinnatifid or bipinnatisect, the upper leaves opposite, sessile and palmately parted; 
inflorescence paniculately branched, the numerous peclunculate heads rather small, the 
flowers numerous; heads ovoid, blue to white, 7-15 mm. long, 5-10 mm. broad; bracts 
8 to 14, rigid, spreading-ascending, linear-lanceolate to lanceolate, to 25 mm. long and 
5 mm. wide, pungent or acuminate, with l or 2 pairs of spinose teeth or entire, green or 
bluish beneath and yellowish-white above, exceeding or occasionally shorter than the 
heads; bractlets subulate, 3-5 mm. long, entire, curved, exceeding the fruit; coma of 
1 to 4 entire bractlets 5-15 mm. long or occasionally obsolete; sepals ovate, about 1 mm. 
long, obtuse or truncate and apiculate; styles slender, exceeding the sepals; fruit globose, 
1.5-2.5 mm. in diameter, with flat scales below the sepals and on the upper angles, the 
faces papillate. In sandy soil in mts. of the Trans-Pecos, July-Sept.; from w. Tex., w. to 
Ariz., s. to Oax. 

4. Eryngium nasturtiifolium Juss. HIERDA DEL SAPO. Plants prostrate, ascending or
rarely erect, 1-3 dm. high or long, glabrous, biennial or perennial from a fascicle of 
fibrous roots or a slender taproot, the leafy stems several and branched from the base; 
basal leaves spatulate to oblanceolate, to 10 cm. long, 1-3 cm. wide, cuneate, coarsely 
dentate to runcinate-pinnati.6.d, the teeth or lobes mucronulate or spinose, the venation 
reticulate; petioles broad, winged; cauline leaves like the basal, spinose-dentate or spinose
pinnati.6d; inflorescence divaricately trifurcate or cymose, the lateral branches often 
elongated and continuous to form a monochasium, the small heads numerous and nearly 
sessile, the flowers numerous; heads ovoid to ovoid-cylindric, to 15 mm. long and 8 mm. 
broad; bracts 5 to 9, rigid, spreading, subulate to linear-lanceolate, 8-20 mm. long, entire, 
pungent, about equaling the heads; bractlets lanceolate to obovate, 4-9 mm. long, broadly 
scarious-margined at the base, entire, exceeding the fruit; coma of several short bractlets 
3-7 mm. long, resembling the bracts; sepals ovate, 1-1.5 mm. long, obtuse or acute,
mucronulate, serrulate toward the apex; styles shorter than to exceeding the sepals; fruit
ovoid-globose, 2-3 mm. long, densely covered with elliptic to linear white or flavescent
scales to 2 mm. long. In moist heavy soil in the Rio Grande Plains, Mar.-July; Tex., Mex.
and Cuba.

5. Eryngium Leavenworthii T.&G. Plants rather slender, glabrous and purplish, 5-10
dm. high, annual from a slender taproot, the leafy stems erect and divaricately branching; 
lower cauline leaves short-petiolate, broadly oblanceolate, to 6 cm. long and 2 cm. wide; 
upper cauline leaves sessile, broadly ovate to orbicular, deeply palmately parted, the 
divisions pinnatifid with pungent lobes, the venation reticulate; inflorescence sparingly 
cymose, the usually few short-pedunculate heads large, the flowers numerous; heads 
purplish to red, ovoid to ovoid-cylindric, to 35 mm. long and 25 mm. broad; bracts about 
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8, oblong, 3-4 cm. long, spinose-pinnatilid like the upper leaves, about equaling the heads; 
bractlets linear, 1 cm. long, spinose-lobed with 3 to 7 prominent teeth, exceeding the 
fruit; coma of about 8 prominent spinescent bractlets 1-2 cm. long; sepals oblong, 5 mm. 
long, spinose-pinnatifid toward the apex; styles shorter than the sepals; fruit oblong, 2-4 
mm. long, densely covered on the angles and faces with linear or claviform white scales
1-2 mm. long. In plains and prairies throughout Tex. except in the Rio Grande Plains and
the Trans-Pecos, July-Sept.; from Tex., n. to Kan.

6. Eryngium diHusum Torr. Plants low, caulescent, diffusely branched, prostrate to
erect, 1-4 dm. high or long, glabrous, annual ( ?) from a slender taproot; basal leaves 
nearly sessile, obovate to cuneate, to 5 cm. long and 2 cm. wide, deeply palmately 
parted, the cuneate or oblong divisions spinulose-dentate or lobed, the venation palmately 
reticulate; cauline leaves numerous, like the basal; inflorescence successively trifurcate or 
some lateral branches elongated to form a monochasium, the small heads numerous and 
very short-pedunculate, the flowers numerous; heads bluish, globose-ovoid, 8-12 mm. long, 
6-8 mm. broad; bracts 10 to 12, rigid, spreading, linear-lanceolate, 10-15 mm. long, 2-3
mm. wide, pungent, spinose-serrate, scarious-margined at the base, exceeding the heads;
bractlets lanceolate, 5 mm. long, mucronate, entire, broadly scarious-winged at the base,
exceeding the fruit; coma lacking; styles shorter than to slightly exceeding the sepals;
fruit globose-ovoid, 2.5-3 mm. long, densely covered with linear acute subequal white
scales 1-2 mm. long. In sandy soil almost throughout Tex. except in the Timber Belt and
Trans-Pecos, May-Aug.; also in adj. 9kla.

7. Eryngium Hookeri Walp. Plants slender, caulescent, glabrous, 3-6 dm. high, annuals
from fascicled fibrous roots, the erect stems solitary and branched above; basal leaves 
obovate to oblong-lanceolate, 6-9 cm. long, 2-3 cm. wide, acute, somewhat serrate or 
dentate, the venation. reticulate; petioles slender, sheathing at the base; lower cauline 
leaves nearly sessile, lanceolate, laciniately toothed and spinulose with a pair of small 
laciniate segments at the base; upper cauline leaves ovate, palmately divided with 5 to 7 
oblong laciniate or pinnatifid spinulose lobes 2-3 cm. long; inflorescence cymosely 
brandied, the pedunculate heads rather large, the flowers numerous; heads amethystine, 
ovoid to cylindric-ovoid, 8-15 mm. in diameter; bracts numerous, rigid, linear-lanceolate, 
1-2 cm. long, spinulose-serrate, broadly winged at the base, exceeding the heads; bractlets 
lanceolate, 4-6 irim. long, pungent, entire, exceeding the fruit; coma of a few elongate 
bractlets or wanting; sepals ovate-lanceolate, 2 mm. long, pungent-acuminate; styles 
shorter than the sepals; fruit 1-2 mm. long, densely covered with flat tawny scales to 0.5 
mm. long. In moist limy soil in the Coastal and Blackland prairies, July-Sept.; also La.

8. Eryngium integrifolium Walt. Plants slender, caulescent, glabrous, 3-8 dm. high,
perennial from a fascicle of tuberous or fleshy-fibrous roots, the erect stems solitary and 
branching above; basal leaves oblong-lanceolate to oblong-ovate, to 6 cm. long and 2.5 
cm. wide, usually cordate at the base, obtuse, entire to shallowly crenate, the venation
reticulate; petioles sheathing at the base, lower cauline leaves like the basal but short
petiolate to sessile, the uppermost leaves linear to oblanceolate or ovate, acute, usually
spinulose-serrate or rarely laciniate or subentire; inflorescence branched, the pedunculate
heads rather small, the flowers numerous; heads amethystine, ovoid to globose, 5-15 mm.
in diameter; bracts 6 to 10, rigid, linear, 1-2 cm. long, entire or usually with 3 to 5
spiny teeth, exceeding the heads; bractlets tricuspidate, 3 mm. long, exceeding the fruit;
coma lacking; sepals lanceolate, 1-1.5 mm. long, mucronate; styles slender, exceeding the
sepals; fruit about 2 mm. long, the angles densely covered with rows of lanceolate white
scales 0.5-1 mm. long, the surfaces usually scaleless. In moist woods and bogs in the
Timber Belt and the Coastal and Blacklancl prairies, Aug.-Oct.; from N.C., s. to Fla. and
w. to Tex. and Okla.

9. Eryngium prostratum DC. Plants low; prostrate or ascending, glabrous, 1.5-7 dm.
high, perennial from a fascicle of fibrous roots, the stems very slender and simple or 
somewhat branched above; basal leaves ovate to lanceolate, to 55 mm. long and 25 mm. 
wide, simple or palmately lobed, the margins entire or irregularly and remotely dentate, 
the venation reticulate; petioles slender; cauline leaves like the basal, reduced, clustered 
at the nodes, sessile above; inflorescence of elongated monochasia bearing small numerous 
heads on filifonn axillary peduncles, the flowers few; heads often blue, ovoid to ovoid
cylindric, to 9 mm. long and 4 mm. broad; bracts 5 to 10, foliaceous, reflexed, lanceolate, 
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to 12 mm. long, acute, equaling the heads; bractlets narrowly subulate, about 1 mm. 
long, acute, shorter than the fruit; coma lacking; sepals ovate to semiorbicular, about 
0.8 mm. long, obtuse, mucronulate; styles exceeding the· sepals; fruit subglobose, 2 mm. 
in diameter, sparsely covered with low white tubercles. In moist soil in the Timber Belt 
and the Coastal and Blackland prairies, May-Sept.; from S.C., s. to Fla. and w. to Ky., 
Mo. and Tex. 

40. CENTELLA L.

A genus of perhaps 20 species, chiefly of the Southern Hemisphere. 
l. Centella asiatica ( L.) Urban. Plant perennial from slender creeping rootstocks,

with stems 1 to several dm. long, rooting at nodes; leaves ovate-cordate to oblong, obtuse, 
to 10 cm. long and 9 cm. wide, entire or repand-toothed; petioles glabrous to fulvous
pubescent, usually with a tuft of hairs at the apex, to 35 mm. long, usually much shorter; 
inflorescence of simple lax to subcapitate umbels; peduncles axillary, shorter than to 
exceeding the leaves, to 11.5 cm. long; involucre of 2 conspicuous ovate to suborbicular 
scarious bracts; rays 2 to 5, to 4 mm. long; flowers white or rose-tinged, the calyx 
teeth obsolete, the stylopodium obsolete; carpophore entire; fruit ellipsoid, 3-4 mm. long, 
3-5 mm. broad (broader than long), constricted at the commissure and Battened laterally,
g1abrous, the filiform primary ribs prominent, the secondary ribs and reticulations evident,
the seed face plane; an oil-bearing layer beneath the epidermis, occasionally containing
small oil tubes and a thick layer of strengthening cells surrounding the seed cavity. C.
erecta ( L. f.) Fem. Edges of streams and other wet places in e. half of Tex., May-Sept.;
from Del., s. to Fla. and w. to Tex.; also W.I. and Mex. to C.A., S.A. and e. Asia.

41. HYDROCOTYLE L. W ATER-PENNYWORT

Plants low, glabrous or pubescent, herbaceous, perennial with slender creeping stems 
or rootstocks, rooting at the nodes; leaves peltate or nonpeltate, entire or parted to the 
base; inflorescence usually a simple umbel, sometimes proliferous or an interrupted 
spike, the axillary peduncles obsolete to much longer than the leaves; involucre incon
spicuous, of numerous bracts; rays spreading to reflexed, sometimes obsolete; flowers 
white, greenish or yellow, the calyx teeth minute or obsolete, the stylopodium con
spicuously conic to depressed; fruit ovoid to ellipsoid (broader than long), strongly 
flattened laterally, the dorsal surface rounded or acute, the dorsal ribs acute or obsolete, 
the slender lateral ribs conspicuous and acute or rarely obsolete; oil-bearing cells con
spicuous to obsolete, strengthening cells usually surrounding the seed cavity, the seed face 
plane to concave. 

A genus of about 100 species, chiefly of the tropics and the Southern Temperate Zone. 
1. Leaves not peltate, the petioles attached in a sinus at one edge of the blade ...... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. H. ranunculoides.
1. Leaves peltate, the petioles attached to the middle of the blade ( 2)
2( 1). Flowers and fruits in a simple ( not proliferous) umbel ................... . 

. . . . . • • . . • . . . • • . . . . . . . . . . . . • • • • . . . . . . . . . . . . .. 1. H. umbellata. 
2. Flowers and fruits in a proliferous umbel or an interrupted spike (3)
3(2). Inflorescence profusely branched ................ 4. H. bonariensis.
3. Inflorescence usually unbranched or only bifurcate ( 4)
4 ( 3). Inflorescence often bifurcate; fruits sessile or subsessile .............. .... . 

. . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. H. verticillata var. 
verticillata. 

4. Inflorescence rarely bifurcate; fruits pedicellate ...... 3. H. verticillata var. 
triradiata. 

1. Hydrocotyle umbellata L. 0MBLIGO DE VENUS. Plants glabrous; stems slender to
somewhat thickened, floating or creeping; leaves orbicular-peltate, to 75 mm. in diameter, 
crenate or crenately lobed; petioles mostly slender, to 40.5 cm. long, usually much shorter; 
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peduncles usually exceeding the leaves, to 35 cm. long; umbels simple, many-flowered; 
rays to 2.5 mm. long, spreading and reflexed; stylopodium depressed; fruit orbicular to 
ellipsoid, 1-2 mm. long, 2-3 mm. broad, the dorsal surface acute, the dorsal and lateral 
ribs evident and obtuse; strengthening cells lacking. In wet places principally in the e. 
half of Tex., Apr.-Oct.; from N.S., s. to Fla., w. to Minn. and Tex.; also Ore., Calif., W.I. 
and from Mex., s. to S.A. 

2. Hydrocotyle verticillata Thunb. var. verticillata. Plants glabrous; stems flliform,
creeping; leaves orbicular-peltate, to 6 cm. in diameter, 7- to 14-veined, shallowly 8- to 
13-lobed, the lobes crenate; petioles slender, to 26 cm. long, usually much shorter;
inflorescence an axillary simple interrupted once- or twice-bifurcate (rarely tri- or quadri
furcate) spike, to 17 cm. long, wit'h 2 to 7 few-flowered verticils, the interverticillar
distance to 6 cm., the flowers sessile or subsessile; involucre of a few inconspicuous
lanceolate bracts; fruit ellipsoid, 1-3 mm. long, 2-4 mm. broad, the dorsal surface acute,
narrowly rounded to cuneate at the base, oblong in cross section, the acute dorsal and
lateral ribs distinct, the commissural surf ace constricted; oil-bearing cells conspicuous;
seed oblong-ovate in cross section. In wet places in the Timber Belt, Coastal and Blackland
prairies and the Edwards Plateau, June-Aug.; from Mass., s. to Fla., w. to Mo., Tex., s.
Ut., N.M., Ariz., Calif., Mex. and W.I.; also in H.I. and S. Afr.

3. Hydrocotyle verticillata var. trirndiata ( A. Rich.) Fem. Similar in habit to var.
verticillata; leaves to 6 cm. in diameter, 8- to 14-nerved, shallowly 8- to 14-lobed; petioles 
slender, to 35 cm. long; inflorescence an axillary interrupted simple or rarely branched 
spike to 22 cm. long, with few 4- to 15-flowered verticils, the interverticillar distance to 4 
cm., the flowers radiate, the rays to 1 cm. long. H. Canbyi Coult. & Rose, H. australis 
Coult. & Rose. In wet places chiefly in the Timber Belt, Coastal and Blackland prairies, 
Rio Grande Plains and Edwards Plateau, May-Aug.; from Mass., s. to Fla., w. to Nev. and 
Calif., also Mex., C.A., W.I. and S.A. 

4. Hydrocotyle bonariensis Lam. Sm.mRERILLO. Plants glabrous; stems slender, creep
ing; leaves orbicular to ovate-peltate, to 12 cm. in diameter, shallowly 12- to 19-lobed, 
the lobes crenate; petioles slender, to 37 cm. long; peduncles exceeding the leaves; umbels 
proliferous, many-flowered; rays to 2 cm. long, spreading and reflexed; involucral bracts 
lanceolate, acute; flowers white to yellow; stylopodium depressed; fruit ellipsoid, 1-2 mm. 
long, 2-4 mm. broad, the dorsal surface acute, the acute dorsal and lateral ribs evident, 
the commissural surf ace constricted. In wet places in the Coastal and Blackland prairies, 
and on the Gulf side of the Rio Grande Plains, May-Nov.; from N.C., s. to s. S.A.; S. Afr. 

5. Hydrocotyle ranunculoidcs L.f. Plants glabrous; stems slender to somewhat
thickened, floating or creeping; leaves roundish-reniform with a sinus at the base, not 
peltate, to 8 cm. long and wide, 5- or 6-lobed about to the middle, the lobes crenate or 
lobulate; petioles mostly slender, to 34.5 cm. long; peduncles shorter than the leaves, 
axillary; umbels simple, 5- to IO-flowered; rays 1-3 mm. long, spreading and ascending; 
stylopodium depressed; fruit suborbicular, 1-3 mm. long, 2-3 mm. broad, the dorsal surface 
rounded, the ribs obsolete; strengthening cells absent. In wet places in the Timber Belt 
and Blackland Prairies, Apr.-July; from Pa. and Del., s. to Fla., w. to Ark. and Ariz.; also 
from Wash., s. along the coast to Pan., Cuba and S.A. 

42. BOWLESIA R. &: P.

A genus of 14 species, chiefly of South America. 
1. Bowlesia incana R. & P. Plants annual from slender taproot, stellate-pubescent to

glabrate, prostrate to suberect; stems slender, dichotomously branched, 1-5 dm. long or 
high; leaves opposite, with petioles to 7 cm. long, suborbicular in outline, to 3 cm. long 
and 45 mm. wide, palmately 5- to 7-lobed, the lobes entire to dentate; scarious stipules 
lacerate; peduncles to 2 cm. long, axillary, shorter than the leaves; umbels 2- to 6-flowered; 
involucre of a few subulate lacerate bracts; rays very short or obsolete; flowers white or 
purplish, the ciliate calyx teeth prominent, the styles very short, the stylopodium 
depressed-conic; carpophore entire; fruit sessile to subsessile, ellipsoid, 1-1.5 mm. long, 
2-3 mm. broad; carpels depressed on the dorsal surf ace, the dorsal region inflated. B.

sP-ptentrionalis Coult. & Rose. Adv. from S.A., in moist thickets and lawns, primarily, in
s.e. half of Tex., Feb.-June; from Fla. to Calif. and Mex.; Eur., Asia and elsewhere.
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FAM. 138. CORNACEAE DuM. DOGWOOD FAMILY 

Shrubs to large trees; leaves alternate or opposite, simple, entire or nearly so, without 
stipules; flowers regular, small, perfect or unisexual, 4- or 5-merous; calyx small or 
obsolete; petals ( when present) 4 or 5; stamens 4 or as many as 12 in two series; 
filaments elongate; anthers introrse; pistil l; styles 1 or 2; ovary inferior, 1- or 2-celled; 
fruit a drupe. 

About 120 species in 14 genera, chiefly in the North Temperate Zone but also in the 
tropics of both hemispheres. 

1. Large trees, mostly above 10 m. in height; leaves alternate; stamens 5 or more ..... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. Nyssa, p. 1170. 

1. Shrubs or small trees, mostly less than 5 m. in height; leaves opposite; stamens 4 ( 2)

2(1). Flowers unisexual, apetalous, in catkinlike racemes; styles 2; leaves evergreen,
with the opposing petioles basally connate ........ 2. Garrya, p. 1171. 

2. Flowers perfect, with petals, in open or congested cymes; style l; leaves deciduous,
t'he petioles free .............................. 3. Comus, p. 1171. 

1. NYSSA L. TUPELO. SOUR-GUM 

Trees with simple alternate deciduous leaves and greenish or greenish-white flowers 
borne at the summit of axillary peduncles; leaves entire or rarely slightly toothed, often 
crowded near tip of branchlets; flowers perfect or unisexual; staminate flowers numerous, 
the calyx small and 5-parted, the small fleshy petals soon deciduous or entirely lacking; 
stamens 5 to 12, inserted on the outer edge of a convex disk; pistillate -flowers solitary or 
as many as 8, sessile in a bracted cluster, much larger than the staminate flowers; style 
simple, elongate; ovary 1-celied; fruit an ovoid to ellipsoid I-seeded drupe. 

A small genus of about 10 species in North America and Asia. Placed by some authors 
in the segregate family Nyssaceae. 

1. Leaves usualiy much more than 1 dm. long, mucronate; staminate flowers sessile in
a capitule; pistillate flowers solitary; fruits 20 mm. or more long; endocarp wing-
ridged .................................•..... 1. N. aquatica. 

1. Leaves usually less than 1 dm. long, not mucronate; staminate flowers pediceilate in
an umbel or congested raceme; pistiliate flowers 2 or more on a peduncle; fruits 
less than 15 mm. long; endocarp smooth or obtusely ridged ( 2) 

2 ( 1). Leaves obovate to broadly eiliptic, typicaily about 2 times as long as broad, 
usually thin-textured, when young with a densely long-pilose petiole ......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. N. sylvatica var. sylvatica. 

2. Leaves mostly linear to oblanceolate, typically 3 times as long as broad, usually
leathery, the petiole subglabrous or only sparsely short-pilose ............... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. N. sylvatica var. bi-flora. 

1. Nyssa aquatica L. TUPELO, COTTON-GUM. Large tree to 30 m. or more tall, with
the trunk somewhat swollen at base; leaves with petioles to 6 cm. long, ovate to broadly 
oblong-e1liptic, cuneate or sometimes slightly cordate at base, rather abruptly acute to 
acuminate and mucronate at apex, to 3 dm. Jong and 1 elm. broad, pale and usually 
downy-pubescent on lower surface; fruit eilipsoid, bluish. N. uni-flora Wang. In inundated 
swamps and along sluggish streams in e. Tex., Mar.-Apr.; from Va., s. Ind., s. Ill. and 
Mo., s. to Fla. and Tex. 

2. Nyssa sylvaticn Marsh. var. sylvatica. BLACK-GUM, soun-cu:11-r, PEPPERIDGE. Rather
large trees to 30 m. tall, with horizontally spreading branches; leaves with petioles to 
2 cm. long, broadly rounded to abruptly acuminate at apex, lmtrous on upper surface, 
smooth and glabrate or eventually glabrous on lower surface, to 14 cm. long and 7 cm. 
broad; fruiting peduncle usually more than 3 cm. long; fmits somewhat acid. Incl. var. 
dilatata Fern. and var. caroliniana (Pair.) Fem. In swamps, low woods and sandy open 
woodlands in e. Tex., Apr.-May; from Me., s. to Mo., Fla. and Tex.; also Mex. 
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Var. bifiora (Walt.) Sarg. BLACK-GUM. Large trees to 3 5  m. tall, with the base of 
trunk swollen when submersed; leaves rounded to acute at apex, glabrous or nearly so, 
to 12 cm. long or more and rarely to 4 cm. broad; fruiting peduncle usually less than 
3 cm. long; fruits bitterish. N. bi-flora Walt. In periodically inundated swamps, low wet 
woods and along streams in e. Tex., Mar.-Apr.; from Del. and Md., s. to Fla. and Tex. 

2. GARRYA LINDL. SILK-TASSEL 

Evergreen dioecious shrubs or small trees with 4-angled branchlets and opposite short
petioled leathery leaves; the opposing petioles basally connate; flowers unisexual, 
apetalous, in lax or dense pendulous spikes; staminate -flowers pedicelled, in clusters of 
3, with 4 stamens and a 4-parted calyx; pistillate fi,owers essentially sessile, solitary in the 
axils of the bracts, with the calyx 2-lobed or obsolete; ovary inferior, I-celled; styles 2, 
persistent; fruit a dry or somewhat juicy drupe, the bitter pulp enveloping the 1 or 2 
seeds, blackish or dark-purple. 

About 18 species found only in North America. Segregated by some authors as a 
separate family, the Garryaceae. 

1. Leaves typically elliptic to obovate, plane, with the margin smooth, not roughened
nor muriculate; plants endemic to Edwards Plateau .. 1. G. Lindheimeri. 

1. Leaves typically oblong-elliptic to ovate-elliptic, plane or undulate, with the margin
roughened and more or less muriculate, especially above the middle; plants of the 
Trans-Pecos and Plains Country ( 2) 

2( 1). Leaves prominently undulate (especially when dry), when young the lower 
surface more or less covered with curled or crisped hairs .................. . 
. . . . . . . . . . . . . . . . . . . . . . • . . • • . . . . . . . . . • . . . . . . • . 2. G. ovata. 

2. Leaves plane, essentially glabrous or with the lower surface sparsely sericeous ..... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. G. W rightii. 

I. Garrya Lindheimeri Torr. Shrub or small tree 1 5-3 5 dm. tall; leaves oblong-elliptic
to broadly elliptic or obovate, mostly broadly rounded and mucronate at apex, 4. 5-8 cm. 
long, 2. 5- 5 cm. wide, plane, pubescent with curled or crinkly hairs on lower surface, 
with age becoming glabrate and lustrous on upper surface, the margins smooth and 
even; fruits blue, glaucous, 8-10 mm. in diameter. G. ovata var. Lindheimeri (Torr.) 
Coult. & Evans. On rocky slopes, ledges and bluffs, along streams and in ravines, limestone 
areas, endemic to Edwards Plateau, Mar. 

2. Garrya ovata Benth. Shrub 1 5-2 5 dm. tall; leaves elliptic to ovate-elliptic, obtuse
to subacute and apiculate at apex, 3-6 cm. long, 1.5-4 cm. wide, noticeably undulate or 
repand, when young densely tomentulose on both surf aces with loose curled or crinkly 
hairs, with age glabrate and lustrous on upper surface, the margins roughened and some
what muriculate; fruits dark-blue, 4-8 mm. in diameter. G. Goldmanii Woot. & Standl. 
On steep slopes, in canyons and on ledges of mts. in the Trans-Pecos, reported from 
Plains Country, limestone and igneous areas, Mar.-Apr.; w. Tex., s. N.M. and n. Mex. 

3. Garrya W.rightii Torr. Shrub or small tree 1-4 m. tall; leaves elliptic to broadly
elliptic or oblong-elliptic, subobtuse to acute and mucronulate at apex, 3- 5.5 cm. long, 
1.5-3 cm. wide, when young sericeous, with age glabrous or nearly so, the margins 
roughened and somewhat mmiculate; lowermost floral bracts foliaceous; fruits dark-blue, 
4-7 mm. in diameter. Crevices of cliffs, among boulders and on open-wooded slopes in
limestone and igneous-rock regions of the mts. of the Trans-Pecos, May-Aug.; from w.
Tex. to s. Ariz. and n. Mex.

3. CORNUS L. DOGWOOD. CORNEL 

Shrubs or small trees with opposite ( in ours) deciduous leaves and small flowers in 
open cymes or close heads; Bowers perfect; calyx minutely 4-toothed; petals 4, oJ:>long
elliptic, obtuse, spreading; stamens 4, the filaments slender; style slender; stigma flat or 
capitate; fruit a small drupe, with a 2-celled and usually 2-seeded stone. 

About 40 species in the North Temperate Zone. 
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1. Flowers in a congested cyme or head, subtended by a 4-bracted white or pinkish
corollalike conspicuous involucre; fruits ellipsoid, red or rarely orange-yellowish .. 
. . . . • . . . . . . . • • • . . . • . . . . . • . . . . . • . . . . . • . . . . . . . . 1. C. -f/orida. 

1. Flowers in open cymes; involucre none; fruit subglobose, blue or white ( 2)
2( 1). Cymes elongate, laxly paniculate; pedicels usually bright-red; branches grayish;

fruit white or creamy -white at maturity ...... .... 2. C. racemosa.
2. Cymes broad, compact, Hat or only slightly rounded across the top ( 3)
3 ( 2). Leaves more or less scabrous on upper surface, pilose-woolly on lower surface;

pith usually brown; fruits white at maturity ..... . 3. C. Drummondii.
3. Leaves glabrous or nearly so; pith white; fruits bluish at maturity . ... .. ... . .. . .. .

. . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. C. foernina.

l. Comus florida L. FLOWERING DOGWOOD. Large shrubs or small trees to 12 m. tall,
with a trunk to 5 dm. in diameter and a crown spreading to 11 m. or more across; 
brancblets usually greenish; leaves with petioles mostly less than 1 cm. long, ovate to 
ovate-elliptic or broadly elliptic, acute to acuminate at apex, tapering to a rounded base, 
to 12 cm. long and 8 cm. wide, dark-green on upper surface, pale and glabrous or silky
pubescent on lower surface; flowers yellowish-green to greenish-white, sessile, subtended 
by 4 white or pinkish showy petaloid bracts; bracts obovate, emarginate to somewhat 
pointed at apex, to 5 cm. long and 3 cm. wide, deciduous; fruits ellipsoid, 1-1.5 cm. 
long, dark-red to occasionally yellowish. Cynoxylon floridum ( L.) Raf. In woodlands in 
e. and cen. Tex., Mar.-Apr.; in e. half of U.S., s.e. Can., s. to Fla. and Tex.

2. Comus racemosa Lam. Shrub or small tree to 5 m. high, often forming thickets,
the slender twigs reddish, soon becoming grayish, the pith usually pale-brown; leaves 
narrowly ovate or lanceolate to elliptic, mostly 4-8 cm. long, to about 4 cm. wide, abruptly 
long-acuminate, cuneate at base, papillose and somewhat whitened beneath, minutely 
appressed-strigillose on both sides; lateral veins 3 or 4 on each side; inflorescences often 
numerous, usually paniculiform, to 6 cm. Jong; pedicels and branchlets reddish; fruit at 
first lead-color, becoming white with maturity, 5-7 mm. high, the stone obliquely 
subglobose. C. candidissima Marsh., non Mill. In moist or wet soil on seepage slopes, in 
thickets and on stream banks in open woodlands in e. Tex., Apr.-June; from Me. to Man., 
s. to Fla. and Tex.

3. Comus Drummondii C. A. Mey. RouGH-LEAF DOGWOOD. Shrubs or small trees to
5 m. tall; branchlets gray or sometimes dark-brown or reddish, the pith brownish; leaves 
with petioles to 15 mm. long, ovate to elliptic-lanceolate, usually abruptly acuminate
attenuate at apex, to 10 cm. long and 6 cm. wide, more or less scabrous on upper surface, 
pilose-woolly on lower surface with the hairs mostly spreading; cyrnes ( or corymbs) 
round-topped, pubescent, to about 75 mm. across; flowers white or creamy-white, some
what malodorous; corolla cylindric in bud; petals 3.5-5.5 mm. long; fruits white, 5-6 mm. 
in diameter, the stone globose. C. asperifolia of auth. In damp woodlands and thickets, 
occasionally on dry hills, in e. half of Tex., Apr.-June; from e. Va., s. Ind. and s.e. Mo., 
s. to Fla. and Tex.

4. Comus foemina Mill. ENGLISH DOGWOOD. Shrub or small tree to 4 m. tall; branchlets
reddish or brown, smooth, the pith usually white; leaves with petioles 1 cm. or less long, 
broadly lanceolate to narrowly ovate-elliptic, tapering to a narrow elongate tip, to about 
10 cm. long and 4 cm. wide, glabrous or nearly so, dark-green on upper surface, paler 
on lower surface; cymes round-topped, open; flowers creamy-white; corollas subcylindric 
in bud; anthers bluish; fruits bluish, about 5 mm. in diameter, tl1e stone longer than 
broad and slightly furrowed. C. stricta Lam., Svida stricta ( Lam. ) Small. Swamps and 
low wet woodlands in e. Tex., May-June; from Ind. and Va., s. to Fla., La. and Tex. 

FAM. 139. CLETHRACEAE KL.14
1 WlllTE ALDER F AMIL y 

Shrubs with alternate serrate deciduous leaves, simple or stellate hairs and very fragrant 
flowers in crowded terminal simple or paniculate racemes; flowers regular, hypogynous, 

"
1 Cf. Robert L. Wilbur in C. L. Lundell, Flora of Texas II: 18-20. 1969 for another 

treatment. 
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polypetalous, 5-merous; disk none; sepals separate, imbricate in bud; stamens 10, the 
filaments elongate; anthers sagittate, extrorse in bud, their sacs opening by pores at 
base and inverted at anthesis; ovary superior, 3-celled; style 3-cleft near summit; capsule 
globose, 3-valved, the valves 2-cleft at maturity, many-seeded, enclosed in the persistent 
calyx. 

Only one genus. 

I. CLETIIBA L. SWEET PEPPER-BUSH. WmTE ALDER 

Characters those of the family. Consisting of about 120 species that are found mainly 
in Asia and tropical America; also in temperate America and Madeira. 

1. Clethra alnifolia L. Shrub to 3 m. tall; leaves 5-12 cm. long, obovate-elliptic to
cuneate-obovate or occasionally elliptic-lanceolate, obtuse to shortly acuminate at apex, 
tapering to a petiole to 2 cm. long, sharply serrate above the middle, nearly entire below 
the middle, straight-veined; racemes erect, to 2 run. long, densely short-pubescent; the 
deciduous bracts shorter than the flowers; flowers on short-pubescent pedicels 2-5 mm. 
long; calyx lobes triangular-ovate, acute, short-pubescent; petals white, oblong-obovate, 
about 8 mm. long; filaments glabrous; style slender; capsule pubescent, about 3 mm. in 
diameter, erect or ascending. In swamps, about lakes and in wet woods and thickets in 
s.e. Tex., July-Sept.; from Me. s. to Fla. and Tex. 

In some regions this species is known as "poor man's soap"-the flowers when crushed 
in water form a lather. 

FAM. 140. ERICACEAE Juss.i.2 
HEATH FAMILY 

Shrubs, trees or rarely herbs or vines, evergreen or deciduous; leaves simple, alternate 
or rarely opposite or whorled, exstipulate, leathery to thin-herbaceous, entire or serrate; 
flowers perfect, regular or irregular, usually in racemes or panicles, rarely solitary; calyx 
of 4 to 7 distinct or partially united sepals, usually persistent; corolla of 4 to 7 distinct 
or united petals, commonly funnelform, campanulate or urceolate; stamens hypogynous, 
twice as many as the corolla lobes; anthers bilocular, often appendaged, dehiscing by 
"apical" slits, clefts or pores; style single, the stigma minute and discoid; fruit a loculicidal 
or septicidal capsule, drupe or berry. 

Perhaps 2,000 species in about 75 genera nearly world-wide in distribution. A great 
many ornamental species occur in this family primary of which are the rhododendrons. 

1. Plants parasitic or saprophytic herbs, without green coloring matter; leaves reduced
to scales ( 2) 

1. Plants autophytic and green, woody; leaves with well-developed blades ( 3)

2( 1 ). Petals distinct; anthers without horns; plants glabrous or merely pubescent ..... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. Monotropa, p. 1180. 

2. Petals somewhat united; anthers horned; plants densely glandular-pubescent ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. Pterospora, p. 1180. 

3 ( 1). Leaves coriaceous, evergreen; fruit a berry or drupe produced from a superior 
ovary, not juicy; found only in or west or north of the Edwards Plateau in Texas 
(4) 

3. Leaves thin or sometimes coriaceous, deciduous or evergreen; fruit either a capsule
from a superior ovary or a juicy berry produced from an inferior ovary; confined 
to the eastern third of Texas ( 5 ) 

4( 3). Small trees; cells of the ovary several-ovuled; fruit berrylike, only slightly fleshy, 
the surface granular-papillose ................... 1. Arbutus, p. 1174. 

4. Shrubs; cells of the ovary 1-ovuled; fruit drupelike, dryish, the surface not granular
........................•.................... 2. Arctostaphylos, p. 117 4. 

-----

m Ref.: Carroll E. Wood, Jr. in Jour. Arnold Arb. 42: 10-80. 1961. 
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5(3). Ovary inferior; fruit a juicy berry crowned by the persistent calyx teeth ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. Vaccinium, p. 1175. 

5. Ovary superior; fruit a dry capsule ( 6)

6( 5). Corolla funnelform, elongate, the tube more or less glandular-stipitate; capsule
ellipsoid-conic, septicidal ....... . .... .......... 4. Rhododendron, p. 1177. 

6. Corolla urceolate, ovoid or cylindric, short, nonglandular; capsule subglobose to
ovoid, loculicidal ( 7 ) 

7 ( 6). Inflorescence clearly elongate, racemose; sepals imbricate ( at least in bud); 
capsule ovoid, truncate, the margins not differentiated .................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. Leucothoe, p. 1179. 

7. Inflorescence of corymbose clusters in axils of leaves or bracts of the same or pre
ceding season; sepals valvate or separated even in bud; capsule subglobose
compressed, the carpel midrib not differentiated ... 6. Lyonia, p. 1179. 

I. ARBUTUS L.

About 20 species in Asia, the Mediterranean region and the New World. 

I. Arbutus xalapensis H.B.K. TEXAS MADRONE, NAKED INDIAN, LADY's LEG. Small ever
green tree or rarely shrub, usually to IO m. high or sometimes higher, with a trunk to 3 
dm. in diameter; bark thin, pinkish to red-brown, peeling off in large papery sheets, the 
crooked stout spreading branches forming a distinct crown; leaves alternate, petiolate, 
ovate to oval or oblong-elliptic, to 1 dm. long and 45 mm. wide, rounded to acute at apex, 
rounded to subtruncate at base, coriaceous, entire or sometimes serrate, usually tomentose 
below when young, glabrate with age; flowers perfect, in tomentose panicles; floral bracts 
scaly, ovate, tomentose, concave, 3-4 mm. long; calyx lobes 5, scarious, pinkish-white, tardily 
deciduous; corolla ovoid-urceolate, 5-toothed, white, often pink-tinged, about 7 mm. 
long; stamens included, twice as many as the corolla lobes; filaments dilated at base; 
anthers compressed, bearing a pair of slender reflexed awns on back and each cell opening 
by a terminal pore; ovary 5-celled, pubescent; fruit dark-red to yellowish-red, 8-10 mm. 
in diameter, waxy-granular, edible. Incl. var. texana ( Buckl.) Gray, A. texana Buckl. On 
wooded rocky hills and mt. slopes, in canyons and rarely on open plains in the Edwards 
Plateau, Trans-Pecos and South Plains, n. to Hockley Co., Feb.-Apr.; from Tex. and s.e. 
N.M., s. through Mex. to Guat.

2. ARCTOSTAPHYLOS ADANS.

About 40 species with all but one confined to the New World. 

I. Arctostaphylos pungens H.B.K. MEXICAN MANZANITA. Shrub erect or ascending,
to about 3 m. high, branching from the base to form thickets, with smooth red-brown 
exfoliating bark, the branchlets more or less cinereous with a fine tomentum; leaves 
alternate, with petioles to 1 cm. long, ovate to oblong-elliptic or obovate to oblanceolate, 
obtuse to acute and pungent at apex, narrowed and subcuneate at base, entire, coriaceous, 
persistent, to 3 cm. long and 15 mm. wide, cinereous-tomentose and somewhat bluish
green when young, becoming glabrate and dull-green or somewhat shining in age; 
racemes short, spikelike, simple or with 1 or 2 short branches; bracts triangular, about 3 
mm. long, tomentose throughout; pedicels 5-7 mm. long, subtomentose to glabrous;
flowers small, nodding; calyx 5-lobed, persistent; corolla cylindric-urceolate, white or
pinkish, about 7 mm. long, with 5 short rounded recurved lobes; stamens 10, included;
fllaments dilated and usually hairy; anthers each with 2 dorsal awns, opening by terminal
pores; ovary glabrous; fruit depressed-globose, glabrous, drupaceous, smooth, 5-8 mm.
broad, chestnut-brown, edible; outlets 4 to 10, separable or more or less coalescent,
dorsally carinate and prominently roughened. On mt. slopes in the Trans-Pecos, rare,
Feb.-Apr.; from w. Tex. to Ut. and Calif., s. in Mex. to Oax.
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3. VACCINIUM L.143 BLUEBERRY 

Shrubs or small trees; leaves alternate, entire to serrate; flowers usually solitary, in 
clusters or racemes; corolla variously shaped, the limb 4 - or 5-cleft; stamens 8 or 10; 
anthers awned on back or awnless, the cells opening by a terminal pore; berry 4- or 
5-celled, many-seeded, sometimes 8- or IO-celled by false partitions extending from the
back of each cell to the placenta, edible in most species.

A large genus of polymorphic species that are represented throughout the world. The 
edible fruits of several species provide the "blueberry" of the market place. 

1. Flowers on specialized lateral branches, subtended by foliaceous bracts ( 2)
1. Flowers not on specialized branches, usually at the first nodes of a normal leafy

branch (4) 

2(1 ). Usually small trees or large shrubs; flowers and fruits articulated with pedicels; 
corolla enclosing the parts in bud; stamens enclosed in t'he usually broadly 
campanulate corolla at anthesis; leaves coriaceous, usually with some marginal 
teeth, shining or sometimes somewhat glaucous, essentially evergreen ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . , ..... , ............ 1. V. arboreum. 

2. Usually small shrubs, rarely arborescent; pedicels not articulated; corolla not en
closing the parts in bud; stam·ens exserted from the funnelform corolla at anthesis; 
leaves thin, entire, dull-green or glaucous, deciduous ( 3) 

3 ( 2). Bracts of inflorescence conspicuously smaller than the foliage leaves, rarely more 
than 1 cm. wide; mature leaves rarely less than 5 cm. long .................. . 
. . . . . . . , ..................................... 2. V. 1>tami11eu1n. 

3. Bracts of inflorescence one half to nearly as large as the foliage leaves, 1-2 cm. wide;
mature leaves to 5 cm. long .................... 3. V. caesium. 

4( 1 ). Leaves coriaceous, evergreen, to 15 mm. long .... .4. V. Darrowii. 
4. Leaves thin or thick-herbaceous, deciduous, 20 mm. or more long ( 5)

5 ( 4). Lower surface of leaves bearing small glandular hairs ( 6)
5. Lower surface of leaves nonglandular ( 7)

6(5). Plants mostly less than 10 dm. high; leaves 3-4.5 (rarely 5) cm. long; corolla
6-9 mm. long ................................. 5. V. virgatum. 

6. Plants 15 dm. or more high; leaves 4-5 ( rarely 6.5) cm. long; corolla 9-12 mm. long
.....•....................................... 6. V. amoenum. 

7 ( 5). Leaves serrate, rarely more than 3 cm. long ...... 7. V. Elliottii. 
7. Leaves entire, rarely less than 5 cm. long ............ 8. V. arkansanum. 

1. Vaccinium arboreum Marsh. FARKLEBERRY, SPARKLEBERRY. Coarse shrub or small
tree to 8 m. high, with a trunk to 3 dm. in diameter; leaves obovate to oblong-elliptic, 
mostly cuneate at base, rounded to obtuse and apiculate at apex, subentire or with some 
teeth ( especially on lower margins), darker green and lustrous above, thick and leathery, 
to about 7 cm. long and 35 mm. wide, essentially evergreen in our area; flowers about 
5 mm. long, spicy-scented, in loose leafy -bracted racemes, the bracts much smaller tlmn 
and sometimes of different shape from the foliage leaves; pedicels jointed; corolla white, 
open-campanulate, the minute toothlike lobes recurved-reflexed; anthers included, their 
awns more than half the length of the tubular tips; style exserted; berry black or reddish
black, mostly hard and dry but sometimes· somewhat moist, with hard stonelike seeds. 
Batodendron arboreum (Marsh.} Nutt. In sandy soils in pinelands, open mixed forests, 
thickets, clearings, flelds and coastal scrub -forests, rather frequent along wooded streams, 
in e. and s.-cen. Tex., Mar.-May; from Fla. to Tex., n. to Va., s. Ind., s. Ill., s. Mo. and 
Okla. 

Those plants that are more glaucous than usual have been segregated as var. 
glaucescens (Greene) Sarg. 

143 Adapted partly from W. H. Camp in Brittonia 5:203 -275. 1945. 
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2. Vaccinium stamineum L. DEERBEruw, SQUAW-HUCKLEBERRY. Diffusely branched
shrub to 3 m. high, commonly stoloniferous, the young bmnchlets and leaves more or 
less pubescent to essentially glabrous; leaves subsessile or with a petiole to 3 mm. long, 
ovate or oblong-elliptic to elliptic-lanceolate or elliptic-oblanceolate, subcordate to 
rounded or cuneate at base, obtuse to acute and apiculate at apex, to 9 cm. long and 4 
cm. wide, pale, often glaucous or whitened beneath; flowers 6-10 mm. long, in loose
bracted racemes, pendulous on filiform pedicels about 1 cm. long; floral bracts similar to

but usually much smaller than the foliage leaves, obtuse to acute, usually much less than
l cm. wide; calyx glabrous or the lobes marginally ciliate; corolla white to greenish
white or purplish, open-campanulate, with 5 spreading lobes; anthers much-exserted, their
awns much shorter than the tubular tips; berry juicy, tough-skinned, greenish to amber
color, sometimes purple or blue, with or without bloom, about 1 cm. in diameter, drop
ping promptly; seeds soft. Polycodium stamincum ( L.) Greene. In sandy or clayey soils
in pinelands, mixed forest,;, savannahs and bottomlands in s.e. Tex., rarely on wooded
bluffs in n.e. Tex. (Bowie Co.), Mar.-May; from Tex. to Fla., n. to Mass., N.Y., s. Ont.,
0., Ind. and Mo.

This is a highly variable species and, east of Texas, a number of segregates have been 
proposed based on the presence or lack of pubescence and glaucousness of the leaves, 
stems, hypanthium and calyx. Most of these unstable variants can probably be found in 
our flora but they are scarcely worth recognizing. 

3. Vaccinium caesium Greene. Small shrubs mostly less than 5 dm. high, pubescent to
glabrate; leaves green or somewhat whitened beneath, typically oblong-elliptic, rounded 
to subcordate at base, usually bluntly obtuse-apiculate at apex, to 5 cm. long; bracts of 
inflorescence similar in shape to foliage leaves and one half to nearly as long as them, 
1-2 cm. wide, noticeably exceeding the pedicels. In savannahs and open pine-hardwood
forests in e. Tex., rare, Mar.-Apr.; from Fla. to Tex., n. to W.Va. and Pa.

This dubious species is distinguished from V. stamincum solely in having small, bluntly 
rounded foliage leaves, and bracts of the racemes 1-2 cm. wide and one half to nearly as 
large as the foliage leaves. 

4. Vaccinium Darrowii Camp. Plants usually in extensive colonies, the stems twiggy
above, rarely more than 4 dm. high; leaves coriaceous, evergreen, often markedly 
glaucous ( especially when young), the lower surface non glandular and usually glabrous 
or at most obscurely puberulent along the midvein, narrowly elliptic to spatulate, to 
15 mm. Jong and 7 mm. wide, the margin entire or serrate ( through introgression with 
V. Elliottii); corolla urceo1ate, 5-6 mm. long, pink or red; fruit blue, 4-6 mm. in diameter,
of only fair flavor. Usually in dry sandy soil along open banks of creeks in s.e. Tex.,
Mar.; from Tex. to Fla.

5. Vaccinium virgatum Ait. Shrubs in rather extensive colonies, rarely more than 1 m.
hig'h; leaves deciduous, green, the lower surface conspicuously glandular, pubescent along 
the midrib or sometimes glabrous, spatulate to oblanceolate or narrowly elliptic, narrowly 
cuneate at base, acute to acuminate at apex, usually 3-4.5 ( sometimes 5) cm. long and 
1-1.5 ( sometimes 2) cm. wide, the margin sharply serrate; corolla cylindric-urceolate,
6-9 mm. long, pink-tinged, often conspicuously so; fruit usually shiny-black, 6-10 mm.
in diameter, generally of poor flavor and texture. Mostly along streams in open forests,
in boggy areas and flatwoods in e. Tex., Mar.-Apr.; from n. Fla., Ga. and Ala., w. to Tex.

and Ark.
This species and V. amoenum are separated entirely upon size-differences of certain 

organs as given in the key. Although such a basis for separating species is usually 
eschewed, this particular characteristic for these two entities is remarkably constant. 

6. Vaccinium amoenum Ait. Plants suckering to form dense clumps that are occa
sionally a meter or more in diameter at the base, sometimes crown-forming, 15-25 dm. 
high; leaves deciduous, dark-green or rarely slightly glaucescent, the lower surface bearing 
conspicuous glands, pubescent along the veins or rarely glabrescent, obovate to oblanceo
late or elliptic, cuneate at base, acuminate at apex, 4-5 ( rarely to 6.5) cm. long and 
15-25 ( rarely to 30) mm. wide, the margin sharply serrate; corolla narrowly to broadly
cylindric-urceolate, 9-12 mm. long, often deep-pink; fruit black or dark-blue, 8-10 mm.
in diameter, usually thick-skinned and of unpleasant flavor. Usually along streams in
woodlands and on edge of woods and savannahs in e. Tex., Mar.-May; from S.C. to n.
Fla., w. to Tex. and Ark.
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7. Vaccinium Elliottii Chapm. Er.uorr's BLUEBERRY. Plants crown-forming or some
times in much-restricted colonies, 2-4 m. high; leaves deciduous, usually thin-textured, 
green and shining, the lower surface nonglandular, g]abrous to puberulent or even 
pubescent, usually broadly elliptic, to 3 cm. long and 15 mm. wide, the margins serrate 
or rarely subentire; corolla narrowly urceolate, 6-7 mm. long, usuaUy some shade of 
pink; fruit usually dark, sometimes black and shining but often dull and occasionally 
glaucous, 5-8 mm. in diameter or larger in some forms, the flavor fair to poor. In open 
flatwoods and ravines, rarely in swampy areas and occasionally in deared river bottoms 
that are subject to periodic flooding, in e. Tex., Feb.-Apr.; from s.e. Va., s. to Fla., w. to 
Tex. and Ark. 

8. Vaccinium arknnsanum Ashe. Large shrub, often with several stems, crown-forming
or ( if disturbed) suckering from a rather small base, 2-4 m. high; leaves deep-green, the 
lower surface rather pale and nonglandular, pubescent, broadly e])jptic, rounded to 
cuneate at base, acute and apiculate at apex, to 8 cm. long and 4 cm. wide, the margin 
entire; corolla cylindric-urceo]ate, 6-8 mm. long, greenish-white, often with pink or red 
stripes or the whole surface suffused with pink; fruit dull-black or with a bloom, 7-10 
mm. in diameter, of fine flavor. V. atrococcum and V. corymbosum of Texas reports. Sandy
lake or stream margins or in swamps, occasionally in bogs or open flatwoods, in e. and
s.e. Tex., Feb.-Apr.; from n. Fla., w. to Tex. and Ark.

This species has excellent possibilities of being improved and commercially grown for
its tasty fruit on sour evergreen-shrub bog soils in southeast Texas. Where found, it 
produces abundant deep blue fruits with a fine blueberry flavor. 

4. RHODODENDRON L. RHODODENDRON.AZALEA 

Shrubs or small trees, evergreen or deciduous; buds with several to many imbricate 
scales; leaves alternate, entire or rarely serrulate; flowers pedicellate, usually in umbel
late clusters or coryrnbs; calyx small, 5-parted, persistent; corolla variously colored from 
white to purple or red, sometimes yellow, funnelform to tubular or rotate to campanulate, 
usually with a 5-Jobed limb, deciduous; stamens mostly twice as many as the corolla 
lobes and greatly exceeding them, usually dedined; anther cells opening by a small 
apical pore; style elongated and mostly surpassing the stamens, the stigma capitate; 
capsule septicidal, usually ellipsoid-conic, the seeds numerous. 

About 600 species in temperate and cold regions of the Northern Hemisphere. 

1. Outer surface of corolla lobes with stipitate glands extending up to or near the
apex; flowers appearing ( or expanding) after the leaves have unfolded; pedicels, 
calyx and capsules copiously stipitate-glandu]ar; filaments usualJy only slightly 
exceeding the corolla ( 2) 

1. Outer surface of corolla lobes without stipitate glands to near the apex, glabrous or
at most puberu]ent or pubescent; flowers appearing before or with the leaves as 
they unfold; filaments usuaUy conspicuously longer than the corolla ( 3) 

2( 1). Shrubs 4-10 dm. high, rhizomatom to form colonies ...... ... ......... . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . 1. R. CortJi. 

2. Shrubs rarely less than 10 dm. high, not noticeably rhizomatous or colonial .... . .. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. R. oblongifolium. 

3 ( 1). Pedicels, young twigs, petioles, calyx and capsules all canescent-strigose, rarely 
with a few short scattered inconspicuous glands .... 3. R. cancscens. 

3. Pedicels, young twigs, petioles, calyx and ( to a lesser extent) the capsules alJ
copiously and conspicuously glandular-stipitate .... 4. R. prinopliyllum. 

I. Rhododendron Coryi Shinners. Shrub 4-10 dm. high, with a woody rhizome, the
branches more or less strigose; leaves oblong-obovate to obovate-elliptic or oblanceolate, 
to 45 mm. long and 2 cm. wide, mostly marginally strigose; flowers produced after the 
leaves have unfolded; pedicels pubescent and glandular-stipitate; sepals much
abbreviated, pubescent and glandular-stipitate; corolJa probably white, about 4 cm. long, 
the Jobes dorsally glandular-stipitate up to or near the apex. In bogs and low woodlands 
along streams in s.e. Tex., Mar.-May; apparently endemic. 
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In Texas, this species replaces the similarly rhizomatous R. atlanticum (Ashe) Rehd. 
of eastern United States. It differs markedly, however, from that species. The pedicels, 
calyx and corolla of R. Coryi are not only adorned with stipitate glands but are also 
more or less densely pilose while those of R. atlanticum are essentially glabrous and only 
glandular-stipitate. The style of R. Coryi also is only puberulent or minutely pubescent 
near its base whereas the style of R. atlanticum is conspicuously long-pubescent in most 
or all of its lower haH. 

As in R. oblongifolium, the flowers in this species develop a&er the leaves have un
folded, whereas the flowers of R. atlanticum appear before or with the young leaves. 
There is little besides its rhizomatous habit and small stature to separate R. Coryi from 
R. oblongifolium. A more realistic treatment might be to consider it as only varietally
different from R. oblongif olium.

2. Rhododendron ohlongifolium ( Small) Millais. Shrub to 25 dm. high; branchlets
finely villous to glabrous and more or less recldish-strigose; buds grayish-pubescent; leaves 
short-petioled, obovate to elliptic or oblanceolate, to 1 dm. long, cuneate or only slightly 
rounded at base, rounded to acute and mucronate at apex, pubescent beneath to nearly 
glabrous and sometimes glaucescent; pedicels to 15 mm. long, hirsute to subglabrous and 
glandular-stipitate; flowers white, produced after the leaves are developed; sepals ovate 
to lanceolate, 1-3 mm. long, glandular; corolla tube usually stoutish, 2-3 cm. long, rather 
abruptly dilated at the apex, villous and copiously glandular-stipitate on the outside; 
corolla lobes dorsally glandular-stipitate 11p to or near the apex; styles white or pink; 
capsule ellipsoid-conic, 1.5-2 cm. long, blackish and sometimes shiny, profusely adorned 
with large stipitate glands. Azalea oblongifolia Small. In sandy or light soils in boggy or 
seepage areas, along wooded streams and ravines, and in open low pine and pine-hard
wood forests in e. Tex. and La., Apr.-July or even as late as Sept. 

In our region this species takes the place of the more eastern R. viscosum ( L.) Torr. 
( Azalea vi.scosa L.) which it closely resembles and under which name our plant has 
been placed in the past. It is our most widespread and frequent rhododendron, and it also 
begins Bowering a little later than the other species found in Texas. The flowers are mani
festly viscid or glutinous to the touch. 

3. Rhododendron canescens (Michx.) Sweet. HoAnY AZALEA. Shrub to about 3 m. high,
sparingly branched; branchlets canescent-pilo�e and more or less strigose and sometimes 
with scattered small glands; leaves mostly oblanceolate to narrowly obovate or oblong, 
subglabrous to grayish-pubescent or tomentose beneath, to 11 cm. Jong, cuneate at base, 
rounded to subacute and mucronate at apex; flowers produced before or with tlie leaves, 
slightly fragrant; pedicels canescent-strigose, rarely sparsely glandular; calyx lobes gland
less, canescent; corolla tube slender, 15-23 mm. long, usually pink, abruptly expanded 
at the apex, about twice as long as the whitish gland]ess lobes; filaments mostly about 
3 times the length of the corolla tube; style 4-6 cm. long; capsule dark-brown, ellipsoid, 
about 15 mm. long, viJlous-setose, nonglandular. Azalea canesce11s Michx. In sandy or 
light soils in and on the edge of bogs, in seepage areas, along wooded streams and in 
pine-hardwood flats in e. Tex., Mar.-May; from Fla. to Tex., n. to Del., Md. and 0. 

This species includes those plants from Texas that have previously been placed in 
R. nudiflorum ( L.) Torr. ( Azalea nudiflora L.). The name, var. suhglabrum Rehd., has
been assigned to those plants with glabrous or glabrescent leaves.

4. Rhododendron prinophylJum ( SmaJI) Millais. HONEYSUCKLE, EARLY-AZALEA. Shrub
to about 3 m. high; branchlets finely pubescent and more or less strigose and glandular
stipitate; buds grayish-pubescent; leaves usually narrowly oblanceolate to elliptic, some
times obovate, more or less dull-bluish-green in color, to 9 cm. long, obtuse to acute or 
short-acuminate, grayish-pubescent or short-pilose beneath, more or less pilose above; 
flowers produced with the leaves, very fragrant; pedicels with stipitate glands among the 
villosity; calyx lobes ovate, rarely 1 mm. long, glandular-ciliate; corona glandular-stipitate 
and villous, bright-pink varying to whitish or with the tube rose-color; corona tube 1.5-2 
cm. long, gradually dilated upward, more or less glandular-stipitate on outside, pubescent
inside, about equaling the glandless lobes; filaments mostly about twice the length of the
corolla tube; style 4-5 cm. Jong, commonly purplish above base; capsule dark-brown,
oblong-ellipsoid, 1.5-2 cm. long, slightly puberulous and somewhat glandular. In sandy
or light soils usualJy in moist or wet situations in swamps, along wooded streams and in
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bog areas in s.e. Tex., late Feb.-May; from Me. to Que., s. and s.w. to Tenn., Mo. 
and Tex. 

5. LEUCOTHO:E D. DoN FETI"ER-BUSH. LEUCOTHOE 

About 50 species mostly in the New World with several in eastern Asia. 

I. Leucothoe racemosa (L.) Gray. Deciduous shrub to 4 m. high, with ascending
branches; leaves alternate, short-petioled, oblong to oblanceolate or obovate, acute to 
short-acuminate, finely serrulate, to 8 cm. long, somewhat pubescent when young; racemes 
mostly solitary, somewhat second, ascending or divergent, mostly terminating leafless 
branches of the previous year, to 7 cm. long; pedicels 2-3 mm. long; flowers white, 5-
merous, scaly-bracted; sepals ovate-lanceolate, ciliate, about 3 mm. long, persistent, im
bricated in bud; corolla 7-9 mm. long, tubular, constricted at throat, the short lobes 
spreading; stamens 10; anther-cells each 2-awned; capsules depressed-globose, not lobed, 
2.5-3 mm. long, 3-4 mm. thick, the style long-persistent, the sutures not thickened; seeds 
angled and wingless. L. elongata Small. Moist thickets, swamp forests and sunny lake 
shores in s.e. Tex., spring-fall; from Tex. to Fla., n. to Mass., s.e. N.Y. and e. Pa. 

6. LYONIA Nurr.

Shrubs or rarely arborescent, deciduous or evergreen; leaves alternate, herbaceous to 
coriaceous, entire or serrulate; flowers white to rose-color, 5-merous, long-pedicellate, in 
fascicles, racemes or panicles; calyx lobes valvate; corolla cylindric-ovoid to globose
urceolate, with short lobes; stamens 10; filaments basally dilated, hairy and often toothed 
or appendaged; anthers ovate to oblong, awnless, opening by 2 terminal pores; capsule 
globose to ovoid, scarcely 5-angled, the dorsal sutures with a thickened ridge that usually 
divides at dehiscence of the capsule. 

About 30 species in Asia and the New World. 

1. Leaves serrulate; inflorescence paniculate; sepals triangular, 1-1.5 mm. long; corolla
globose- to ovoid-urceolate, white, about 3 mm. long .• 1. L. ligustrina.

I. Leaves entire; inflorescences umbellate-racemose; sepals oblong, 3-10 mm. long;
corolla nodding, cylindric-ovoid, white to pink, 8-13 mm. Jong .. . . . . . .. ... .. . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. L. mariana. 

I. Lyonia ligustrina ( L.) DC. HE-HUCKLEBERRY, MALEBERRY. Shrub to 4 m. high, some
times arborescent, deciduous, the bark scaly; leaves short-petiolate, thin, elliptic or elliptic
lanceolate to obovate or oblanceolate, acute to abruptly acuminate, to 95 mm. long and 
45 mm. wide, serrulate to rarely subentire; racemes borne in panicles terminating the 
branches or from the upper axils, the bracts ( in  ours) foliaceous; sepals 1-1.5 mm. long, 
broadly triangular; corolla whitish, globose- to ovoid-urceolate, to 3 mm. long; filaments 
flat, not appendaged; capsule globose to subglobose, to 3 mm. long, about 4 mm. thick. 
Incl. var. capreaefolia ( Wats.) DC. In bog and seepage areas, and along wooded streams 
in e. Tex., Apr.-June; from Fla. to Tex., n. to N.E., N.Y., W.Va., Ky., Ark. and Okla. 

2. Lyonia mariana ( L.) D.Don. STAGGER BUSH. Slender upright shrub, usually with
stems naked below and with strongly ascending branches above, usually more or less 
pilose throughout, to about 2 m. high, usually less than 1 m. high; leaves shortly petiolate, 
borne on new shoots, deciduous, elliptic-oblong to elliptic-lanceolate or narrowly obo
vate, obtuse to acute, to 11 cm. long and 5 cm. wide, entire; inflorescences umbellate
racemose, fascicled along leafless old branches; pedicels 1-2 cm. long, bracteolate at the 
very base; flowers nodding; sepals narrowly oblong, to 1 cm. long, tardily deciduous; 
corolla cylindric to cylindric-ovoid, 8-13 mm. long, white or pinkish; filaments usually 
bidentate near apex; capsule ovoid-pyramidal, truncate at the contracted apex, about 7 
mm. long, surrounded by the finally appressed sepals. Peaty or sandy pinelands -and edge
of evergreen shrub bogs, usually in moist soils, in e. and s.-cen. Tex., Mar.-June; from
Fla. to Tex., n. to s. N.E., s.e. N.Y., e. Pa., w. Tenn., s. Mo. and Ark.

The foliage is considered to be poisonous to young grazing animals. 
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7. MONOTROPA L.

Low fleshy herbs, apparently devoid of chlorophyll, variously colored tawny, reddish 
or white, turning black in drying, parasitic or growing on decomposing vegetable matter; 
stems clustered, erect, arising from a mass of matted fibrous brittle roots; leaves reduced 
to bracts along the stems; flowers one to several, at first nodding but erect in fruit; calyx 
of 2 to 5 bractlike segments, deciduous; corolla urceolate or broadly tubular, composed 
of erect spatulate or cuneate scalelike petals that are gibbous or saccate at the base and 
tardily deciduous; stamens 8 or 10; filaments subulate, pubescent; anthers becoming !
celled, opening by 2 clefts across the top; style columnar; stigma discoid, 4- or 5-rayed; 
capsule ovoid, 8 - to IO-grooved, the 4 or 5 cells loculicidal. 

A few widely distributed species in the Northern Hemisphere. 
I. Plants glabrous, I-flowered, inodorous; style much-abbreviated and broad, glabrous,

shorter than the ovary ....................•.... I. M. uni'/lora. 
I. Plants more or less pubescent, with several Bowers in a scaly raceme, mostly fragrantly

aromatic; style commonly longer than the ovary, pubescent ( 2 )  
2 ( 1 ) . Plant mostly yellowish; bracteal leaves typically ovate-oblong and I cm. or less 

long; distribution northeast Texas ................ 2. M. Hypopithys. 
2. Plant mostly reddish; bracteal leaves typically suborbicular-ovate and more than 1

cm. long; distribution Trans-Pecos Texas .......... 3. M. latisquama. 

I. Monotropa uni8ora L. INDIAN-PIPE. Plants to about 2 dm. high, smooth, at first
waxy -white, finally tinged with rose-color, drying black, the stems solitary or several; 
leaves scalelike, 5-10 mm. long; Hower solitary, nodding, to 1 5  mm. long; sepals 2 to 4, 
linear-oblong to oblong-spatulate, soon deciduous; petals 5 or 6, exceeding the sepals, 
oblong-spatulate; filaments pubescent; capsule ovoid-oblong, 1-1.5 cm. long. In humus 
of moist pine-hardwoods in e. Tex., Apr.-July; from Nfld. to Alas., s. to Mex.; also e. Asia. 

2. Monotropa Hypopithys L. AMErucAN PINESAP. Plants to about 2 5  cm. high, yellow
ish, finally tinged with pink or crimson, darkened in drying, downy or finely pubescent 
throughout; leaves scalelike, ovate-oblong, 5-1 2 mm. long; Bowers few and separated or 
rather numerous and crowded, to 15 mm. long; pedicels about as long as or shorter than 
the flowers; sepals as many as the petals, cuneate to narrowly oblanceolate, acute to 
acuminate; petals cuneate to cuneate-oblong, exceeding the sepals; filaments and style 
pubescent; stigma clavate, retrorsely bearded on the margin; capsules ovoid to globose, 
4- 5 mm. long. Moist woods in deep humus in n,e. Tex., Apr.-June; from Nfld. to Alas.,
s. to Mex.; also Euras.

3. Monotropa latisquama ( Rydb.) Hult. Plants usually red or pink, the stem rather
stout, more or less pubescent throughout, to about 3 dm. high; leaves thickish, broadly 
ovate to orbicular-ovate, the larger upper ones 1-1.5 cm. long, undulate or erose; bracts 
shorter than the flowers; flowers about 12 mm. long; sepals spatulate to narrowly cuneate, 
ciliate; petals cuneate to obovate, pubescent, ciliate; .filaments 7-8 mm. long; capsules 
globose-ovoid, 6-7 mm. long. In rich soil under conifers in mt. canyons of the Trans-Pecos, 
Oct.-Nov.; from Alas., s. to w. Tex., N.M. and Mex. 

8. PTEROSPORA NUTr.

A monotypic genus of temperate North America. 
I. Pterospora Andromeda Nutt. PINEDROPS. Saprophytic herb with brownish or pur

plish herbage, the stems erect and simple, to 1 m. high, viscid-pubescent, arising from 
a thick ball-like mass of roots; leaves crowded below, scalelike, linear-lanceolate, 15-3 5 
mm. long, mostly crowded at base of stem, the upper ones scattered and small; raceme
erect, virgate, to 5 dm. long, many-flowered; flowers nodding on recurved pedicels; sepals
5, linear-lanceolate, 4- 5 mm. long, glandular-pubescent, slightly united at base; corolla
urceolate, 7-8 mm. long, white, the 5 short lobes rounded and recurved, marcescent;
stamens 10, included, with slender .filaments, the 2 dorsal appendages of the anthers
about as long as the pollen sacs; ovary 5-celled, depressed-globose, the short style stout,
the capitate-peltate stigma shallowly 5-lobed; capsule 8-12 mm. broad, strongly depressed,
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5-lobed, loculicidal; seeds numerous, broadly winged at the apex. Growing in humus in
coniferous forests in the Guadalupe Mts. of the Trans-Pecos, June-Sept.; from Tex., n.e. 
to Pa., w. to B.C. and Calif., also n. Mex.

The eastern Sorrell-tree or Sourwood, Oxydendrum arboreum ( L.) DC. has been re
ported from Texas, but we have seen no material from the state. We believe the report to 
be erroneous and based on misidentified material. This is a small deciduous tree with long 
elliptic-lanceolate leaves and small white flowers in long one-sided racemes that are 
clustered in open panicles that terminate the branches of the season. On the living trees 
the inflorescences have a graceful "down-swept" appearance. 

FAM. 141. PRIMULACEAE VENT.1
"' PRIMROSE F AMIL y 

Annual or perennial herbs with simple or rarely dissected leaves and regular perfect 
usually 5-merous flowers; calyx free from or partially adherent to the ovary, merely 
toothed or divided nearly to base; corolla gamopetalous, shallowly lobed to deeply 
divided; stamens as many as the lobes of the corolla and inserted opposite to them on the 
tube or at base of lobes; ovary I-celled, with a central free placenta rising from the base 
and bearing several to many seeds; style and stigma one, the stigma truncate to capitate; 
fruit a dehiscent capsule. 

About 1,000 species in about 20 genera that are widely distributed in the Northern 
Hemisphere. 

1. Aquatic plants with pectinately dissected leaves; flowers in whorls on the conspicu-
ously inflated floating peduncles ................. 1. Hottonia, p. 1181. 

1. Terrestrial or marsh plants with entire or merely toothed leaves; flowers solitary,
umbellate or racemose (2) 

2( I). Ovary partially inferior, adnate to the calyx tube; inflorescence racemose, the 
pedicels bracteate or ebracteate ................. 2. Samolus, p. 1182. 

2. Ovary wholly free from the calyx ( 3)
3(2). Scapose; flowers in involucrate umbels (4)
3. Ca:ulescent; flowers solitary in the leaf axils or in racemes ( 5)

4( 3). Low rosulate annuals with pubescent leaves; corolla inconspicuous, the lobes erect
or spreading at anthesis; calyx accrescent, the lobes green and not ridged, the 
tube white and prominently ridged; stamens distinct, included ............... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. Androsace, p. 1183. 

4. Perennials with broad glabrous or glabrate leaves; corolla conspicuous, the lobes
reflexed at anthesis; calyx herbaceous and not ridged, the lobes and tube similar 
in texture; filaments connate below, the anthers forming an exserted cone ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. Dodecatheon, p. 1183. 

5( 3). Capsule valvate; corolla yellow; perennials with opposite or whorled leaves; flowers 
5- or 6-merous ................................ 5. Lysimachia, p. 1184. 

5. Capsule circumscissile; corolla scarlet, salmon-color, blue or white; annuals with
alternate or opposite leaves; flowers 4- or 5-merous ( 6) 

6( 5). Leaves opposite or whorled; corolla exceeding the calyx ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. Anagallis, p. 1185. 

6. Leaves alternate; corolla shorter than calyx .......... 7. Centunculus, p. 1185. 

I. HOTTONIA L. FEATHERFOIL. WATER-VIOLET 

Two species, the Eurasian H. palustris L. and the present one in the United States. 
I. Hottonia inflata Ell. AMERICAN FEATHERFOn.. Aquatic herb with the erect or ascend

ing hollow leafless flower stems to 3 dm. long, the internodes in.Bated; submersed stems to 

m Ref.: R. B. Channell and C. E. Wood, Jr. in Jour. Arnold Arb. 40:268-288. 1959. 
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5 dxn. long; leaves oblong in outline, to about 7 cm. long, dissected into filiform divisions , 
clustered at base of flower stems and scattered along the rooting and floating vegetative 
stems; flowers white, pedicellate, subtended by sepaloid bracts, several in whorls at the 
nodes or joints to form an interrupted raceme; calyx and corolla subequal, 4-5 mm. long; 
calyx 5-parted, the divisions linear; corolla with a short tube, the limb 5-parted; stamens 
5, included, the filaments short; capsule subglobose or obpyriform, many-seeded, the 
5 valves cohering at base and summit; seeds anatropous. In lakes, pools and ditches in 
e. Tex., Apr.-June; from Fla. to Tex., n. to N.E., N.Y., 0., Ind., s. Ill. and Mo.

This species has the potential nuisance value of the water hyacinth ( Eichhornia
crassipes) 

2. SAMOLUS L. WATER-PIMPERNEL. BROOKWEED 

Perennial somewhat succulent caulescent herbs; leaves in basal rosettes and then usually 
alternate on stem, entire; flowers on wiry pedicels in simple or panicled bracted or naked 
racemes; calyx herbaceous, campanulate, 5-lobed, persistent; corolla perigynous, white or 
pink, the tube short, the 5. rounded lobes imbricated; stamens 5, included, adnate to the co
rolla tube, sometimes alternating with 5 narrow staminodia that are in the sinuses between 
the corolla lobes; anthers cordate, erect; ovary half-inferior, I-celled, the stigma obtuse 
or capitate; ovules numerous, half-anatropous, in a subglobose placenta; capsule subglo
bose, 5-valvecl at the thickened apex; seeds numerous. 

About 10 species that are widely distributed, especially in the Southern Hemisphere. 
1. Racemes sessile or nearly so; corolla lobes longer than tube, with staminodia in the

sinuses between the lobes ... ............... . ... 1. S. parvifiorus. 
1. Racemes long-peduncled; corolla lobes usually much shorter than tube, the staminodia

wanting (2) 
2 ( 1). Peduncles and racemes glandular-pilose; corolla 4-6 mm. broad, the lobes typically 

cuneate-obovate; distribution inland Texas ......... 2. S. cuneatus. 
2. Peduncles and racemes glabrous; corolla 6-9 mm. broad, the lobes typically suborbicu-

lar; distribution coastal Texas ................... 3. S. ebracteatus. 

I. Samolus parvifforus Raf. Plant light-green, glabrous, to 6 dm. tall, the stems simple
or diffusely branched; leaves obovate to spatulate or oblanceolate, sessile or narrowed into 
a winged petiole, rounded to obtuse at apex, to 15 cm. long and 4 cm. wide; racemes 
sessile or nearly so, the slender rachis straight or flexuous; pedicels filiform, spreading or 
ascending, to 2 cm. long; calyx lobes ovate to triangular-ovate, acute, about as long as or 
shorter than the tube; corolla white, 2-3 mm. broad; corolla lobes oblong, rounded or 
emarginate at apex and longer than the tube; staminodia 5; capsule 2-3 mm. in diameter. 
S. -floribundm H.B.K. In wet soils and about various types of wet rocks, along streams,
about lakes and seepa�e areas throughout Tex., Mar.-Sept.; from Fla. to Calif. and Mex.,
n. to e. Can., Mich., Ill. and B.C.; also trop. Am.

2. Samolus cuneah1s Small. Plant deep-green, to 6 dm. tall, usually much smaller, the
usually branched stems more or less tufted and ascending or reclining; leaves obovate to 
oblanceolate or broadly spatulate, the bases decurrent as broad wings, rounded and 
usually minutely mucronate at apex, to 15 cm. long and 6 cm. wide; racemes with stoutish 
straight peduncles longer than the stems, both more or less glandular-pilose; pedicels 
slender, spreading or ascending, to 3 cm. long; calyx lobes triangular, acute, somewhat 
roughened in appearance and often purple-tinged, longer than or about as long as the 
tube; corolla white, 4-6 mm. broad; corolla lobes broadly cuneate to cuneate-obovate, 
somewhat coarsely toothed at the rounded to subtruncate apex; capsules 3-4 mm. in 
diameter. S. ebracteatus subsp. cuneatus (Small) Knuth. On wet limestone and seepage 
areas or in moist soil along streams and rivers from cen. to Trans-Pecos Tex., s. to the 
Rio Grande Plains, Mar.-Oct.; also n. Mex. 

3. Samolus ebracteatus H.B.K. Plant glabrous, bright-green or glaucous, to 55 cm. tall,
the usually sparingly branched stems solitary or tufted and erect or ascending; leaves 
spatulate to obovate, sessile or with winged petioles, decurrent, rounded to obtuse and 
sometimes apiculate at apex, to 1 dm. long and 35 mm. wide, usually much sma11er; 
racemes with stoutish erect straight peduncles that usually exceed the stems, to 2 dm. 
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long; pedicels ascending, to 5 cm. long, usually much s·horter; calyx lobes triangular-ovate 
to triangular-lanceolate, acute, equal to or up to about twice as long as the tube; corolla 
pink or whitish, 6-9 mm. broad; corolla lobes suborbicular, rounded and often noticeably 
erose or retuse at apex, with a glandular tuft at base, shorter than the tube; stigma sub
entire to notched; capsules 3-4 mm. in diameter. In salt marshes and flats, in saline and 
brackish soil; and on dunes and in sandy soil on the coast of Tex., Apr.-Oct.; from Fla. to 
Tex. and Mex.; also W.I. 

A glaucous plant that is more or less confined to dry sands along the coast is segregated 
as S. alyssoides Heller [S. ebracteatus subsp. alyssoides (Heller ) Knuth]. It is described 
as having flowers with pedicels to 1 cm. long and a corolla 6-9 mm. broad. It apparently is 
closely related to S. ebracteatus.

3. ANDROSACE L. RoCK-J ASMINE 

Small annual herbs with clustered radical leaves and very small flowers in an umbel 
terminating a scape; calyx 5-cleft, the obconic tube short; corolla salverform or funnel
form, the somewhat inflated tube shorter than the calyx, constricted at the throat, the 
limb 5-parted; capsule longitudinally 5-valved, enclosed in the persistent calyx. 

About 100 species in cooler parts of the North Temperate Zone. 
1. Calyx lobes linear-elliptic to triangular-lanceolate, equal to or longer than tl1e tube;

involucral bracts broadly e11iptic-obovate to oblanceolate ................... . 
. . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . . . 1. A. occidentalis. 

1. Calyx lobes deltoid, much shorter than the tube; involucral bracts narrowly lanceolate
to subulate .................................. 2. A. septentrionalis var. 

glandulosa. 

1. Androsace occidentalis Pursh. Dwarf plants to 7 cm. tall, usually much smaller;
rosette leaves typically elliptic-obanceolate, to 2 cm. long and 6 mm. wide, entire or some
what coarsely dentate above middle, white-pubescent above with mostly simple hairs; 
scapes one to. many, erect or recurved-ascending, more or less equal in lengili, scabrous 
with stellate hairs; involucral bracts elliptic-obovate to oblanceolate, to 6 mm. long; 
pedicels erect or ascending, mostly less than 25 mm. long, stellate-pubescent; calyx tube 
pale, campanulate, the bright-green pubescent lobes linear-elliptic to narrowly triangular
lanceolate. Dry soils in open country or in open rocky woods in cen. and w. Tex., Feb.
Apr.; from Ont. to B.C., s. to Tex., N.M. and Ariz. 

2. Androsace septentrionalis L. var. glanduJosa ( Woot. & Stand!.) St. John. Plant to
3 dm. tall, more or less puberulent witl1 reddish glandular hairs; rosette leaves linear
spatulate to oblanceolate, to about 35 mm. long and 6 mm. wide above middle, often 
with stellate pubescence, entire or jagged-toothed; scapes usuaJly several, erect, only the 
central one well-developed with the others much shorter or wanting; umbels compact; 
involucral bracts mostly linear-subulate, to 3 mm. long; pedicels strictly ascending or 
erect, to at least 55 mm. long, soon glabrate; calyx turbinate-campanulate, stramineous 
to green, witl1 short deltoid lobes. A. glandulosa Woot. & Standl. In open rocky areas on 
mt. summits in the Trans-Pecos, June-July; in high rnts. of s.w. U.S. 

4. DODECATHEON L. SHOOTING-STAR. AMERICAN COWSLIP 

About 50 species in North America and Asia. 
1. Dodecatheon Meadia L. Perennial glabrous herb with fibrous roots and a cluster

of basal leaves from which arise a simple naked scape to 55 cm. high that supports at 
the summit an involucre of small bracts that subtend an umbel of showy flowers; leaves 
narrowly elliptic-oblong to oblanceolate, blunt or rounded at apex, tapering from the 
reddish-tinged base into the petiole, usually with entire margins, to 2 dm. long and 4 cm. 
wide above middle; flowers few to many; pedicels slender, erect when young, recurving in 
anthesis, ascending in fruit; calyx lobes 5, lanceolate, usually about 5 mm. long in 
anthesis, slightly longer and persistent in fruit; corolla lilac to pale-pink, witl1 a very 
short tube and thickened throat, the 5 oblong-elliptic lobes to 25 mm. long and 1 cm. 
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wide, strongly reflexed; tube of filaments 1-2 mm. long; anthers linear, about 8 mm. long, 
connivent to form a slender cone; capsule ovoid, dark-reddish-brown, to 18 mm. long, 
with firm ligneous walls, opening by 5 short terminal valves. On open slopes, base of 
bluffs, in cedar brakes and in open moist woods in e. third of Tex. w. rarely to Travis Co., 
Mar.-May; &om D.C., w. to Wisc., s. to Ga. and Tex. 

5. LYSIMACIDA L. LOOSESTRIFE 

Leafy-stemmed perennials with entire opposite or whorled leaves and long-pedicelled 
yellow to orange-color and sometimes purple-dotted corollas; calyx 5- or 6-parted, imbri
cate or valvate in bud; corolla 5- or 6-parted, rotate, convolute in bud or with each 
division convolute about its stamen; stamens 5, the filaments distinct or nearly so on a 
ring at base of corolla or monadelphous at base, the anthers ovoid to slender; capsule 
subglobose to ovoid, few- to many-seeded, the style persistent on one valve. 

About 200 species of wide distribution, especially eastern Asia and North America. 
1. Stems of flowering branches arched-reclining or creeping, often rooting at nodes;

divisions of corolla 3-5 mm. long ...•............ 1. L. radicans.
1. Stems erect, slender, arising from slender cordlike rhizomes and stolons; divisions of

corolla 7-13 mm. long (2 ) 
2 ( 1 ). Principal leaves ovate or ovate-lanceolate, with rounded or cordate base with a 

distinct petiole .. .............................. 2. L, ciliata.
2. Principal leaves linear to linear-lanceolate, gradually tapering at base ........... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. L. lanceolata.

I. Lysimachia radicans Hooks. Stem slender, soon reclined, to 1 m. long, laxly and
diffusely branched, the elongated branches often rooting at the nodes; leaves membranous, 
wit'h a slender narrowly winged bristly-ciliate petiole to 3 cm. long; blade ovate-lanceo
late to lanceolate, to 9 cm. long and 25 mm. wide, rounded at base, acuminate at apex; 
pedicels filiform, to 3 cm. long; flowers nodding, to 12 mm. wide; calyx segments ovate
lanceolate, acuminate, 3-5 mm. long; corolla segments obovate-cuneate, erose-dentate and 
cuspidate; capsule exceeding the calyx. Steironema radicans (Hook.) Gray. In swamp 
forests, along streams and in moist pinelands in s.e. Tex., May-July; from Miss. to Tex., 
n. to Mo., Tenn. and locally to e. Va.

2. Lysimachin ciliata L. Stem erect, simple or branched, 12 dm. high from a slender
rhizome; leaves ovate to ovate-lanceolate, acuminate, broadly rounded to subcordate at 
the base, the blades to 15 cm. long with long ciliate-fringed petioles; flowers on thin 
axillary peduncles, mostly whorled, to 28 mm. wide; calyx segments finn, subulate-tipped, 
to 1 cm. long; corolla yellow, not spotted, its broad segments cuspidate and erose-dentate; 
capsule exceeding or shorter than the mature calyx. Steironema pumilum Greene. Swamps, 
marshes, low ground, thickets, rich woods and shores in n.e. Tex., June-Aug.; from s. Can. 
to Fla., to Tex, Ariz. and Colo. 

3. Lysimachia lanceolata Walt. Stems slender and firm, from elongate slender cordlike
rhizomes and stolons, to 7 dm. tall, simple or with ascending branches; basal leaves often 
rosulate and long-petiolate, elliptic to oblong-elliptic, usually persistent; middle and 
upper leaves linear or linear-lanceolate, to 13 cm. long and 15 mm. wide, attenuate to 
the usually short-petiolate bristly-ciliate base, acuminate at apex, paler beneath; pedicels 
filiform, to 4 cm. or more long at anthesis, from upper axils; flowers to 2 cm. wide; calyx 
segments firm, linear-lanceolate, acuminate, to 7 mm. long; corolla segments suborbicular 
to broadly obovate, erose, cuspidate; filaments equalling or longer than anthers; capsule 
shorter than the calyx. Steironema lanceolatum (Walt.) Gray. Dry or moist open woods, 
in thickets, sometimes in or about water of lakes, seepage and streams in e. Tex., May
July; from Fla. to Tex., n. to Pa., 0., w. to Mich. and Wisc. 

A plant segregated as L. hybrida Michx. [L. lanceolata subsp. hybrida ( Michx.) Ray] 
has been reported from Texas. It is considered to be closely allied to L. lanceolata from 
which it differs in having a thicker, more robust stem with longer intemodes, basal off
shoots and nonpersistent essentially sessile basal leaves, no cordlike rhizomes, and a more 
open-paniculate inflorescence. The leaves are also green on both surf aces instead of being 
pale-green or somewhat glaucous beneath as in L. lanceolata.
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6. ANAGALLIS L. PIMPERNEL 

About 28 species that are cosmopolitan in distribution. 
I. Anagallis arvensis L. SCARLET PX:MPERNEL, mERBA DEL PAJARO. Low spreading or

procumbent annual herb with opposite leaves and solitary flowers on axillary pedicels, 
forming loose prostrate mats, the diffuse 4-angled stems much-branched and to 3 dm. long; 
leaves sessile or somewhat clasping the stem, suborbicular to ovate or elliptic, to 2 cm. 
long and I cm. wide; pedicels slender, exceeding the leaves; flowers variable in size and 
color, from scarlet to salmon-color and sometimes almost white or blue [in f. caerulea 
( Schreb.} Baumg.] with the petals more or less without cilia; calyx lobes lanceoJate, 3-4 
mm. long; corolla rotate; petals 5, about equal to the calyx lobes, obovate to cuncate
obovate, somewhat fringed with minute teeth and stalked glands at the obtuse to rounded
apex; stamens 5, inserted near base of corolla tube, the filaments bearded; capsules about
4 mm. in diameter, globose, membranous, circumscissile, many-seeded. Usually in moist
places in prairies and flatlands mostly in e. and s. Tex., Mar.-May; oat. from Eur.

7. CENTUNCULUS L. CHAFFWEED 

A monotypic genus that is sometimes included in Anagallis. 

I. Centunculus minimus L. Annual, often forming mats or small clumps, the stems
erect or ascending, to 12 cm. long; leaves subsessile, alternate, entire, obovate to oblance
olate or oblong-spatulate, to 8 mm. long and 5 mm. wide; flowers sessile in leaf axils, 
ephemeral, 4- or occasionally 5-merous; sepals linear-lanceolate, about 2 mm. long; corolla 
rotate, pinkish, about I mm. wide, with an urceolate short tube and ovate-lanceolate lobes 
about half as long as the tube, withering on the apex of the capsule; stamens 4 or 5, 
inserted near corolla throat, included, the filaments beardless; capsule subglobose, cir
cumscissile, to 2 mm. in diameter. In damp sand and mud in depressions, bogs, grasslands 
and open woods mainly in e. and s. Tex., Feb.-May; from Fla. to Tex., Calif. and Mex., 
n. to N.S., 0., Ill., Minn. and Sask., nearly cosmopolitan.

FAM. 142. PLUMBAGINACEAE Juss. 
PLUMBAGO FAMILY 

Perennial herbs or shrubs, with basal or alternate entire leaves and perfect and regular 
flowers; calyx inferior, 4- or 5-toothed, sometimes plaited at the sinuses, the tube 5- to 
15-ribbed; corolla of 4 or 5 hypogynous clawed segments connate at the base or united
into a tube; stamens 4 or 5, opposite the corolla segments, hypogynous; anthers 2-celled,
dorsally attached to tl1e filaments, the sacs longitudinally dehiscent; disk none; ovary
superior, I-celled; ovule solitary, anatropous, pendulous; styles 5, fruit a utricle, achene
or capsule, enclosed by the calyx; seed solita1y.

About 10 genera and 500 species of wide distribution, many in saline or semiarid 
situations. 

1. Acaulescent plants with a leafy caudex, the leaves basal; calyx glabrous or with
simple hairs below the middle, glandless; petals with the claws nearly distinct; 
filaments partly adnate to the petals; styles distinct; fruit an achenelike structure 
............................................. 1. Limonium, p. 1185. 

1. Caulescent plants with alternate leaves; calyx beset with long -stalked glands; petals
with the claws united into a slender tube; filaments free; styles united; fruit a 
capsule ...................................... 2. Plumbago, p. 1187. 

I. LIMONIUM MILL. us SEA-LAVENDER. MARSH-ROSEMARY 

Perennials with woody roots and petioled radical thick leaves, the nearly naked erect 
flowering stems or scapes branched into panicles; flowers solitary or 2 or 3 together in 

u• Adapted partly from S. F. Blake in Rhodora 25:55-60. 1923. 
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severaI-bracted spikelets that are approximate or scattered on I-sided branches; calyx 
funnelfonn, dry and membranous, persistent; corolla of 5 nearly or quite distinct petals, 
with long claws, the 5 stamens attached to their bases; styles 5 or rarely 3, separate; fruit 
membranous and indehiscent, scarcely exserted from the calyx. 

About 300 species that are widely distributed. This genus, in North America, is sorely 
in need of a modern revision. 

1. Calyx 4 mm. long or less, the short broadly triangular-ovate lobes spreading at ma
turity; plants of alkaline flats in Trans-Pecos Texas •. 1. L. limbatum.

1. Calyx 5 mm. long or more, the narrowly ovate-lanceolate lobes erect at maturity;
plants of beach and dune areas along the Gulf Coast ( 2) 

2( 1 ). Spikelets 1- to 3-flowered, mostly 3 mm. or less apart; calyx usually prominently 
pubescent on ribs below middle, rarely glabrous ... . 2. L. Nashii var. Nashii.

2. Spikelets nearly all I-flowered, mostly 4 mm. or more apart at maturity; calyx glabrous
or sparsely short-pubescent near base ... . . . .... . .. 2. L. Nashii var. angustatum.

I. Limonium limbatum Small. Plant to 6 dm. high, bluish-green or glaucescent; leaves
with petioles to 15 cm. long, obovate to elliptic, rounded or retuse at the barely mucronu
Jate apex, narrowed into the petiole, thick, leathery, venose, to 16 cm. long and 65 mm. 
wide; scape stout, much-branched from below the middle; panicle large, to 3 dm. wide or 
more, the branches divergent-ascending, the 2-flowered spikelets densely and distichously 
aggregated into 1-1.4 cm. long spikes on the ultimate branchlets or somewhat elongated 
in var. glabrescens; outermost bractlet ovate-orbicular to orbicular, acute to acutish, 
mucronate or apiculate, hyaline-margined, 1-1.4 mm. long; middle bractlet oblong-oval, 
retuse at apex, hyaline with green midrib, 3 mm. long; innermost bractlet very firm, 
elliptic, rounded to retuse at apex, hyaline-margined, 3-3.5 mm. long; calyx trumpet
shaped, with wide-spreading limb, about 4 mm. long, with 2 or 3 of the ribs pubescent 
to the middle and the other ribs generally pubescent only at the extreme base or not at 
all, the ribs glabrous or nearly so in var. glabrescens; calyx lobes deltoid-ovate, obtuse to 
acute, about 0.7 mm. long; intermediate teeth depressed-deltoid, about 0.2 mm. long or 
obsolescent; corolla bright-blue. In saline flats and in depressions in the Trans-Pecos, 
reported from the Panhandle, June-Aug.; also N.M. 

The ultimate branchlets of the inflorescence in var. glabresccns Correll are somewhat 
elongated and more laxly flowered than in var. limbatum. The calyx ribs are also glabrous 
or are provided with only a few scattered hairs instead of being densely pubescent as 
in var. limbatum.

2. Limonium Nashii Small. Plant 3-8.5 dm. high, the scape solid; leaves with a petiole
to 16.5 cm. long, linear-elliptic to narrowly spatulate or obovate, obtuse to rounded at 
the barely mucronulate apex, narrowed into the petiole, to 17 cm. long and 45 mm. wide; 
scape paniculately much-branched from near the middle; panicle 2-3 dm. across, the 
somewhat zigzag lax branches spreading-ascending or arcuate, the ultimate branchlets 
compactly or loosely flowered; spikelets 1- to 3-flowered; outennost bractlet ovate, acute 
to acuminate, mucronate, hyaline-margined, 1.8-2.5 mm. long; middle bractlet ovate to 
oblong, somewhat erase at the obtuse to mucronate apex, hyaline with a distinct midrib, 
2.5-4 mm. long; innermost bractlet elliptic, rounded to retuse to subacute at apex, hyaline
margined, 3.8-4.5 mm. long; calyx obconic, glabrous to sparsely or rather densely pilose 
at extreme base and often on one or two ribs for about half their length, 5-7 mm. long, 
the whitish 5-lobed limb erect; calyx lobes ovate-lanceolate, acuminate, 1-1.5 mm. long; 
teeth very short and bifid or obsolescent; corolla violet to lavender; capsule 5-7 mm. 
long. On beaches, salt flats and marsh borders, in grasslands and in loose sand among 
dunes along the Gulf Coast, June-Nov.; mostly from S.C., s. to Fla. and w. to Tex. and 
n.e. Mex., rare n. of S.C.

The inflorescence of this species is more laxly and openly branched than in that of
the eastern L. carolinianum (Walt.) Britt. Plants ascribed to L. carolinianum var. com
pactum Shinners belong to var. Nashii. 

In our region var. angustatum (Gray) Ahles seems to be more southern in its distribu
tion than var. Nashii, being rather frequent on soutl1 Padre Island. Its leaf blades are 
typically smaller than those of var. Na.�hii, being up to about 10 cm. long and 2.5 cm. 
wide. L. angustatum (Gray) Small, L. carolinianwn var. angustatum (Gray) Blake. 
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2. PLUMBAGO L. LEADWORT 

About 12 species that are natives of Eurasia and warm regions in America, 

1. Plumbago scandens L. HIERBA DE ALACRAN, PlTILLO. A perennial woody herb, the
brittle branches often elongated and vinelike, glabrous, sometimes 1 m. long; leaves 
alternate, ovate to elliptic-lanceolate, membranous, glabrous, 3-10 cm. long, acute to 
acuminate at apex, narrowed at base, the petioles 1 cm. long or less; spikes slender, 
peduncled, several- to many-flowered, 5-12 cm. long; bracts lanceolate, acuminate, per
sistent, 4-5 mm. long; calyx tubular, 8-10 mm. long, 5-ribbed, beset with long-stalked 
glands; corolla white, its filiform tube about 2 cm. long, its obovate mucronate spreading 
lobes 5-7 mm. long; stamens 5, distinct, the .filaments dilated at the base, the anthers 
linear; styles .filiform, stigmatic on the inner side, partly united; capsule linear-prismatic, 
beaked, about 7 mm. long. In woods, palm groves and thickets in extreme s. Tex., Mar.
Apr.; also s. Fla. and s. Ariz., and widespread in trop. Am. 

FAM. 143. SAPOTACEAE Juss. SAPODILLA FAMILY 

Shrubs or trees, commonly spiny and with milky juice; leaves alternate, petiolate, 
simple, entire, exstipulate, often rusty-downy on lower surface; flowers small, perfect, 
usually in axillary clusters; calyx free, persistent; fertile stamens usually as many as the 
lobes of the short hypogynous corolla and opposite them, inserted on its tube along with 
one or more rows of appendages and scales or staminodes; anthers turned outward; ovary 
4- to 12-celled, with a single anatropous ovule in each cell; style single, pointed; fruit
drupaceous or baccate, the solitary seed large.

A mostly tropical family of perhaps 40 genera and 800 species. 

1. BUMELIA Sw.146 IRONWOOD 

Shrubs or small trees, mostly but not always spiny; leaves often fascicled on short 
spurs; flowers whitish to yellowish or sometimes greenish, mostly 5-merous; corolla lobes 
each with a pair of lateral lobes or appendages at base; staminodes petaloid, entire to 
erase or laciniate; ovary usually somewhat hairy or occasionally glabrous; fruit fleshy, 
I-seeded, the seed scar small, nearly basal; endosperm wanting. 

About 60 species in the Western Hemisphere, mostly tropical. 

1. Leaves not conspicuously reticulate-veiny; style more than 2 mm. long .......... . 
. . . • . . . . . . • • . . . • . . . . . . . . . • . . . . . . . • • • . . . . . • • • • 1. B. celastrina. 

1. Leaves closely and conspicuously reticulate-veiny, with the veins evidently raised;
style less than 2 mm. long (2) 

2( 1). Leaves finely silvery-strigose or sericeous on lower surface when young, soon 
glabrate, the larger leaves 4-13 cm. long; sepals and pedicels essentially glabrous; 
distribution extreme southeast Texas ...........•. 2. B. lycioides. 

2. Leaves loosely woolly-villous on lower surface, variable in size; sepals and pedicels
more or less pubescent ( 3) 

3(2). Most of the leaves 5-10 cm. long and more than 2 cm. wide; pedicels mostly 
much more than 3 mm. long; plants over 5 m. high ( 4) 

3. Most of the leaves 2-5 cm. long and less than 2 cm. wide; pedicels rarely more than
3 mm. long; plants seldom over 5 m. high ( 5) 

4( 3). Lower leaf surface with a thin covering of entangled grayish to somewhat tawny 
hairs; pedicels sometimes stout and much shorter than the fruit .............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 3. B. lanuginosa var. 

oblongifolia. 
4. Lower leaf surface with a dense covering of less tangled whitish hairs; pedicels

usuaUy slender and as long as or longer than the fruit ...................... . 
. . . . . • . . . • • • • . . . . . . . • . . • . . • . • . . . . . . . • • • . . • • • • 3, B. lanuginosa var. 

albicans. 

1-1a Adapted from R. B. Clark in Ann. Missouri Bot. Gard. 29:155-182. 1942. 
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5 ( 3). Lower leaf surface with a dense covering of hairs or sometimes only lightly 
pubescent .................................... 3. B. lanuglnosa var. rigida. 

5. Lower leaf surface glabrous or only obscurely pubescent or with a few hairs along the
midrib ...................................... 3. B. lanuginosa var. texana. 

1. Bumelia celastrina H.B.K. LA COMA. A thorny shrub or small tree 2-9 m. tall; leaves
with petioles to 1 cm. long, generally fascicled except on vigorous young shoots, glabrous 
or with only a few very fine inconspicuous white hairs when young, oblanceolate to 
obovate or sometimes nearly elliptic, broadly rounded at the apex, cuneate at the base, 
to 4 cm. long and 2 5  mm. wide, occasionally a little larger, firm, the veins not very 
prominent, the reticulum rather obscure or indiscernible; flowers 3 to 1 5  in a cluster, 
fragrant, the pedicels glabrous or with a few inconspicuous white hairs, to 1 cm. long; 
corolla 3- 4.5 mm. long, the short tube 0.8-1.2 mm. long; anthers 1-1.5 mm. long; stami
nodes lance-elliptic to rhombic-ovate, 2-3 mm. long; ovary pilose toward the base, 
glabrous above, the style 2.5- 4 mm. long; fruit ellipsoid-cylindric to narrowly obovoid, 
7-13 mm. long, blue-black. B. angustifolia Nutt. In thickets, along resacas, on gravelly
hills and in salt marshes in s. Tex., May-Nov.; from s. Tex., s. to Venez., Fla., Bah. I.

and Cuba.
2. Bumelia lycioides ( L.) Pers. Shrub or small tree to 10 m. tall, often thorny; young

twigs glabrous; leaves with petioles to 1 5  mm. long, mostly elliptic or elliptic-oblanceolate 
and narrowed to the obtuse to acuminate apex, occasionally obovate and broadly rounded 
at apex, to 13 cm. long and 5 cm. wide, usually much smaller, pale-green and conspicu
ously reticulate-veiny on both surfaces, glabrous above, glabrous or more commonly with 
a few short hairs dhieHy along the midrib beneath, the very young leaves more evidently 
silvery but the pubescence evanescent; flowers numerous, usually 20 or more in a cluster, 
the pedicels glabrous or slightly hairy and to 1 cm. long; sepals glabrous or with a few 
reddish hairs within, 1.4-2.9 mm. Jong; corolla 3.2-4 mm. Jong, the tube shorter than or 
sometimes equaling the lobes; anthers 1.2-1.7 mm. long; style 1.1-2 mm. long; ovary 
short-hairy; staminodes ovate to rhombic-ovate, 1.8-2.4 mm. long; fruit ellipsoid to oho
void or globose, 7-13 mm. long; seeds 6- 9 mm. long, commonly tan or light-brown oc
casionally a little variegated. In low woods and savannahs, rare in s.e. Tex., Apr.-June; 
from Fla. to Tex., n. to Ark., s. Mo., s. Ind. and s. Va. 

Plants with smaller ( 2-6 cm. long ) leaves that are prominently reticulate have been 
segregated as B. Smallii Clark. 

3. Bumelia Ianuginosa ( Michx.) Pers., s. amplo. COMA. Shrub or small tree to 1 5  m. or
more tall, more or less thorny; leaves oblanceolate to sometimes obovate or elliptic, broadly 
rounded to sometimes acute at the apex, to 1 dm. long and 35 mm. wide, loosely woolly
villous with white to tawny or rufous hairs when young, soon glabrate above, persistently 
hairy to sometimes soon glabrate beneath, reticulate-veiny on both sides, sometimes 
fascicled; flowers more or less numerous in each cluster, the hairy or subglabrous pedicels 
to 1 5  mm. long; sepals strongly hairy or nearly glabrous, 1.5-3.2 mm. long; corolJa 3-4.7 
mm. long, the tube 1.3-2 mm. long; staminodes deltoid-ovate, 1.9-2.7 mm. long, nearly
equaling the corolla lobes; anthers 1-1.5 mm. long; ovary pilose; style 1-1.5 mm. long;
fruit obovoid to broadly ellipsoid or subglobose, commonly purplish-black, 7 -12 mm.
long. Mostly in uplands or sometimes in  bottomlands from Fla. to Mo. and Kan., s. to
Tex., s. Ariz. and n. Mex.

Represented in Texas by 4 varieties separated in the key. 
Var. oblongifolia (Nutt.) Clark. B. lanuginosa subsp. oblongifolia (Nutt.) Cronq. var. 

oblongifolia (Nutt.) Clark. In sandy or rocky soils in woods and on hills and along 
streams in e. and n. Tex., May-July; from w. La. and Tex., n. to s. Mo. and s.e. Kan. 

Var. albicans Sarg. This is the tallest Bumelia in the United States. It may attain a 
height of 20 m. The dense whitish pubescence, especially on the lower leaf surface, is 
characteristic. B. lanuginosa subsp. oblongifolia var. albicans Sarg. In woods and on 
sandy slopes, shell ridges and on rock outcrops in the e. half of Tex., May-July. 

Var. rigida Gray. The persistent pubescence, somewhat similar to that of var. albicans, 
on the lower surface of the coriaceous leaves is distinctive. B. rigida (Gray ) Small, B. 
lanuginosa subsp. rigida (Gray ) Cronq. var. rigida Gray. On limestone or gypsum, espe-
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cially along bluffs of rivers and streams, mainly on the Edwards Plateau in s.-cen. Tex., 
Apr.-June; from Tex., w. to s.e. Ariz. and adj. Mex. 

Var. texana ( Bucld.) Cronq. It is entirely possible that this plant should be maintained 
as a separate species from B. lanuginosa. The small, essentially glabrous, heavily veined, 
coriaceous leaves and slender, short pedicels, as well as the geographic distribution, would 
tend to support this conclusion. For the present, it  is included in the B. lanuginosa com
plex. B. lanuginosa subsp. rigid.a var. tcxana ( Buckl. ) Cronq., B. texana Bucld., B. monti
cola Buckl., B. riograndis Lundell. On limestone and gypsum, commonly on rimrock or 
bluffs along streams, in cen. and w. Tex., June-July; from s.w. Okla. and Tex. to n. Mex. 

FAM. 144. EBENACEAE Gumm 

PERSIMMON OR EBONY F AMIT, y 

Trees or shrubs; leaves alternate, entire, deciduous or persistent, exstipulate; flowers 
small, unisexual, axillary, solitary or in cymes; calyx inferior, the connate segments per
sistent and accrescent in fruit; corolla urceolate to campanulate or salverform; stamens 
3 to many, inserted at base of the coroila; ovary 2- to 16-cellecl, the ovules usually soli
tary; fruit baccate, containing several large seeds. 

Three genera containing several hundred species, mostly in the Old World. 

1. DIOSPYROS L. PERSIMMON 

Shrubs or trees; leaves somewhat persistent or deciduous; flowers unisexual ( male and 
female on separate plants, rarely an occasional flower appearing perfect), axillary, cymose 
or fasciculate; calyx 4- or 5-lobate; corolla urceolate to campanulate or salverform, the 
obtuse lobes spreading or recurved; stamens usually 15 or 16; fruit baccate, containing as 
many as 10 seeds. 

Nearly 500 species that comprise the valuable wood ebony and many species with 
edible fruits, including those in Texas. 

1. Ovary and fruit glabrous; fruit yellow to reddish when ripe; leaves petiolate, ovate
to elliptic, acute to acuminate, essentially glabrous beneath . : . : . 

.
" . . .......... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. D. virginrana. 
1. Ovary and fruit pubescent; fruit black when ripe; leaves subsessile, obovate to oblong-

obovate, rounded at apex, hirtellous beneath .. ..... 2. D. texana. 

I. Diospyros virginiana L. CoMMON PERSIMMON. Trees to about 30 m. high, mostly
forming a cylindrical or spreading crown, with very hard blackish wood; leaves rather 
thick, short-petiolate, mostly ovate-oblong, glabrous or nearly so, usually with dark glands 
or necrotic spots on dorsal surface of the midrib, to about 15 cm. long; peduncles very 
short; calyx 4-parted; corolla pale yellow, somewhat leathery, campanulate-urceolate, the 
pMillate corollas 1-1.5 cm. long, the staminate corollas much smaller; styles 4, bilobed at 
apex; ovary 8-celled; fruit to 5 cm. in diameter, very astringent when green, sweet and 
edible when ripe ( usually after exposure to frost). In dryish woods, old field and clearings 
mostly in e. Tex. but extending w. to the Rolling Plains, Apr.-June; from Fla. to Tex., 
n. to N.E., N.Y., Pa., W.Va., 0., Ind., Ill., Ia. and Kan.

2. Diospyros texana Scheele. TEXAS or MEXICAN PERSIMMON, BLACK PERSIMMON,
CHAPOTE. Shrub or small tree rarely to 16 m. high, with a trunk to 6 dm. thick, the hard 
compact wood nearly black; bark smooth, thinnish, light reddish-gray, the outer layers 
peeling off to leave the trunks and stems resembling those of crape-myrtle ( Lager
stroemia); leaves nearly sessile, coriaceous, broadly ovate to oblong-obovate, rounded 
or emarginate at apex, to about 5 cm. long, at margin revolute, pubescent beneath; corolla 
white, sericeous, 8-12 mm. long; fruit black when ripe, about 2 cm. in diameter, the 
black juicy pulp sweet and edible; seeds 3 to 8. Brayodendron texanum (Scheele) Small. 
In rocky open woodlands, open slopes, arroyos and other such places throughout most 
of the w. two thirds of Tex. e. to Grimes and Refugio cos., Feb.-June; also Tam., N.L. 
and Coah. 
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FAM. 145. STYRACACEAE DuM. STORAX FAMILY 

Shrubs or trees commonly with stellate pubescence; leaves alternate, simple, exstipulate; 
flowers regular, perfect; calyx adherent to the ovary or at least to its base, entire or with 
4 to 8 valvate teeth or lobes; corolla with 4 or 5 ( rarely more) petals that are ( in ours) 
united at base or rarely more; stamens as many as or several times as many as the corolla 
lobes, free or adnate to corolla tube; anthers elongate; ovary inferior or partly inferior 
in Styrax; style one; fruit a drupe or capsule. 

A small family of about 180 species in 12 genera in warm temperate regions. 
I. Calyx adherent to whole surface of ovary, corolla 4-lobed; fruit ellipsoid to ellipsoid-

obovoid, 2- to 4-winged ........................ 1. Halesia, p. 1190. 
1. Calyx adherent only to base of ovary; corolla 5-lobed; fruit globular, wingless ..... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. Styrax, p.1190. 

1. HALESIA ELLIS

Shrubs or small trees, with large veiny deciduous leaves and snowy -white flowers 
drooping on slender pedicels in clusters or short racemes, the pubescence partly stellate; 
calyx inversely conical, 4-toothed, the tube ribbed; corolla openly campanulate; petals 
4, white, united at base or sometimes to above the middle; stamens 8 to 16; filaments united 
into a ring at base and usually a little adherent to the base of the corolla; anthers linear
oblong; ovules 4 in each cell; fruit large and dry, bony within; seeds single, cylindrical. 

A few species found in North America and China. 
I. Corolla lobes shorter than the tube; fruit 4-winged .... 1. H. Carolina. 
1. Corolla lobes longer than the tube; fruit 2-winged .... 2. H. diptera. 

I. Hnlesia carolinn L. CAROLINA SILVER-DELLS, o'possUM-woon. Large shrubs- or small
tree to about 12 m. tall; leaves broadly ovate to elliptic or obovate, to 15 cm. long and 
8 cm. wide, acute to acuminate, serrulate; flowers in clusters of 2 to 5, with slender 
pedicels to 1 5  mm. long; calyx 5-6 mm. long; corolla to 2 cm. long; filaments and styles 
glabrous; fruit 2.5-4 cm. long, ellipsoid to ellipsoid-obovoid, short-beaked. In rich woods 
and along sh·eam banks in e. Tex., Apr.-May; from Fla. to Tex. (fide Small), n. to Va., 
W.Va., s. 0., s. Ind., s. Ill., s.e. Mo. and Okla.

2. Hnlesia diptera Ellis. SNOWDROP-TREE. Small tree or shrub to 8 m. tall; leaves elliptic
to obovate or sometimes ovate, rounded to cuneate at base, abruptly acute to acuminate at 
apex, when mature essentially glabrous, to 1 5  cm. long and 9 cm. wide, rather coarsely 
toothed; calyx 3-4 mm. long, pubescent; corolla 1.5-2 cm. long, copiously pubescent, with 
pedicels about 1 cm. long; petals broadly elliptic, obtuse; filaments and style pubescent; 
fruit 3.5 - 5  cm. long, narrowly ellipsoid, prominently beaked. Woods and along streams 
in e. Tex., Mar.-Apr.; from n. Fla. n. to S.C., w. to Tex. and Ark. 

2. STYRAXL. STORAX. SILVER BELLS 

Shrubs or small trees with deciduous leaves and axillary or leafy-racemed white and 
showy flowers on drooping peduncles; calyx somewhat 5- to 7-toothed and sometimes 
glandular at truncate apex; petals soft-downy; stamens twice as many as the corolla lobes; 
filaments flat, united at the base into a short tube; anthers linear; fruit dry, often 3-valved; 
seeds globular, erect, with a 'hard coat. 

Over 130 species found in warm regions of North America and Eurasia. 
1. Leaves characteristically broadly elliptic to obovate; dishibution in east Texas

............................................. 1. S. arnericana. 
1. Leaves characteristically suborbicular to broadly ovate; distribution in central and

west Texas ( 2) 
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2( 1 ). Pedicels densely and coarsely steIIate-pubescent; distribution in Trans-Pecos Texas 
............................................. 2. S. Youngae. 

2. Pedicels merely puberulent; distribution on the Edwards Plateau in central Texas ( 3)

3 ( 2). Both leaf surfaces similar, with scattered stellate hairs to subglabrous ........• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. S. platanifolia. 

3. Lower leaf surface covered with a fine white puberulence, the upper surface smooth
and glossy ........ ........................... 4. S. texana. 

1. Styrax americana Lam. MocK-ORANGE. Shrub or small tree to 6 m. tall; leaves elliptic
to obovate, tapering to base, more or less abruptly acute to short-acuminate at apex, to 
13 cm. long and 8 cm. wide, subglabrous to pulverulent or somewhat scurfy on lower 
surface, the margins ( especially above the middle) irregularly serrulate to serrate-sub
lobulate; flowers axillary or in several-flowered racemes to 7 cm. long, the racemes sub
glabrous to scurfy-canescent, the pedicels usually about 5 mm. long; calyx puberulent; 
corolla lobes valvate to somewhat convolute in bud, elliptic to elliptic-oblanceolate, obtuse 
to acute at apex, to 15 mm. long and 5 mm. wide; capsule subglobose, about I cm. long, 
apiculate. Incl. f. pulvertdenta ( Michx.) Perkins, S. pulverulenta Michx. In moist woods 
and along streams in e. Tex., Apr.-May; from Fla., w. to Tex., n. to s.e. Va., s. Ind., s.e. 
Mo., Ark and Okla. 

2. Styrax Youngae Cory. Shrub to 3 m. tall; leaves orbicular to elliptic, to 5 cm. long
and 35 mm. broad, subentire, thin; greenish and densely pubescent with coarse stellate 
hairs on upper surface, tomentose on lower surface with a fine indumentum and with 
scattered stellate hairs; flowers in racemose clusters of 3 to 7, with stout pedicels that are 
densely and coarsely stellate-pubescent; peduncles to 2 cm. long, coarsely stellate-pubes
cent; calyx campanulate, about 4 mm. long and broad, dark-brown, stellate-pubescent, 
with the truncate apex inconspicuously toothed; petals 5, narrowly elliptic, obtuse, densely 
stellate-pubescent, 15-17 mm. long. Apparently endemic in the Davis Mts. of the Trans
Pecos, May. 

3. Styrax platanifolia Engelm. Shrub or small tree to 4 m. tall, much-branched; leaves
more or less pubescent with stellate hairs, rarely subglabrous, strongly reticulate-veined, 
broadly ovate to suborbicular, with the margins undulate to angulate or occasionally sinu
ately lobulate, truncate to subcordate at base, obtuse to somewhat abruptly acute at apex, 
to 1 dm. long and wide; flowers several in corymbose racemes, with puberulent pedicels; 
calyx puberulent; petals elliptic to elliptic-lanceolate, acute, about 15 mm. long; capsule 
about 1 cm. in diameter, puberulent, apiculate. Incl. var. stellata Cory. Along streams in 
limestone canyons of Edwards Plateau, Apr.-May; endemic. 

4. Styrax texana Cory. A spreading slender shrub to 3 m. tall; leaves suborbicular, to
65 mm. long and broad, entire, cuneate to truncate or rounded at base, acute at apex, 
bright-green and glabrous on upper surface, silvery with a very fine and dense silky
tomentum on lower surface; flowers usually in clusters of 3 to 5, with puberulent pedicels 
to 1 cm. long; peduncles about as long as the pedicels, often recurved, subglabrate to 
puberulent; calyx campanulate, about 5 mm. long and 4 mm. wide, densely puberulent 
and similar in color to the corolla, glandular and 6- to 7-toothed at the truncate apex; 
petals 5, puberulent, narrowly elliptic, obtuse, to 2 cm. long; fruit globose, about 8 mm. 
in diameter. Along streams of Edwards Plateau, Apr.-May; endemic. 

FAM. 146. SYMPLOCACEAE DEsF. 

S,VEET-LEAF F AMIL y 

Tree or sometimes shrubs; leaves alternate, simple, without stipules; flowers perfect, 
regular; calyx campanulate, adherent to the ovary, its lobes valvate or imbricate; corolla 
with as many as 11 petals ( 5 in ours) that are united at base; stamens in clusters at the 
base of each petal, in several series, free or variously united at base; anthers minute, 
subglobose; ovary partly inferior, 2- to 5-celled; ovules 2 to 4, pendulous; style l; fruit 
baccate or drupaceous, crowned by the calyx lobes, 1- to 5-celled, with a solitary anatro
pous seed in each cell. 

Two genera of about 500 species, mostly tropical and subtropical. 
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1. SYMPLOCOS JAcQ. SWEET-LEAF 

Characters of the family. About 350 species, mostly in tropical regions of both 
hemispheres. 

1. Symplocos tioctoria ( L.) L'Her. HORSE-SUGAR, YELLow-woon. Large shrubs or
small trees to 6 m. tall; leaves elliptic to elliptic-obovate or oblanceolate, tapering to the 
short petiole, acute to shortly acuminate at apex, subentire to obscurely toothed, usually 
subcoriaceous and evergreen or late-decidous, glossy on upper surf ace, pale and minutely 
pubescent on lower surface, to 15 cm. long and 6 cm. wide; flowers 6 to 14 in close and 
bracted clm.ters on the old wood, yellow, fragrant, the clusters axillary and sessile, open
ing before or with the leaves; petals 5, obovate, 6-8 mm. long; drupes cylindric-ellipsoid, 
about 1 cm. long. In woods, swamps and bottomlands in e. Tex., Feb.-Apr.; from Fla. to 
Tex. and Ark., n. to Del. 

The sweetish leaves are much-relished by browsing animals. 

FAM. 147. OLEACEAE HoFFMSG. & LINK 
OLIVE FAMil..Y 

Trees, shrubs or rarely subherbaceous; leaves opposite or rarely alternate, simple to 
pinnatifid or pinnate, exstipulate; flowers perfect or unisexual, regular, variously disposed; 
calyx 4-lobed or -parted, rarely 5- to 16-lobed or wanting; corolla grunopetalous, 4-lobed 
or rarely 6- to 12-lobed, sometimes of distinct petals or wanting; stamens 2 or rarely 3 to 
5, adnate to the corolla and alternate with the lobes; ovary free, 2 -celled, with usually 
2 ovules in each cell; style 1 or wanting, with a simple or 2-lobed stigma; fruit a drupe, 
capsule or samara; seeds anatropous, with large straight embryo, with or without albumen. 

About 30 genera with over 600 species in temperate and tropical regions. Many orna
mental species; a few are of economic importance and some are valuable timber trees. 
Species of the Old World jasmine (Jasminum spp.) are commonly cultivated in our area. 
They sometimes persist when planted or volunteer. They are climbing or erect shrub!. 
that bear on the ends of the branchlets attractive yellow, white or occasionally reddish 
flowers with a salver-shaped corolla. The leaves are usually pinnate but may also be 
reduced to one leaflet. 
1. Fruit a samara; leaves pinnately compound ( simple in F. Greggii) ............. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. Fraxinus, p. 1192. 
1. Fruit a capsule or drupe; leaves entire or ( if pinnately lobed) the plant less than

3 dm. high (2)

2( 1 ). Fruit a didymous thin-walled capsule ............ 2. Menodora, p. 1195. 
2. Fruit a drupe ( 3)
3(2). Corolla lobes linear, many tin1es longer than the tube, valvate; flowers in

pendulous panicles ............................ 3. Chionanthus, p. 1198. 
3. Corolla lobes broad and short or corolla wanting ( 4)
4( 3). Flowers in terminal panicles; corolla salverform, well-developed ............. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. Ligustrum, p.1198. 
4. Flowers axillary, in clusters or small racemes; corolla wanting ................ . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. Forestiera, p. 1198. 

I. FRAXINUS L. AsH 

Deciduous trees or very rarely shrubs; winter buds often superposed, with 1 or 2 
pairs of outer scales, usually brown or black and scurfy, the outer pair sometimes foliar 
( that is, obscurely pinnate at apex); leaves opposite, petioled, odd-pinnate, rarely reduced 
to 1 leaflet; male and female flowers on separate plants or occasional flowers may appear 
perfect; flowers small, in crowded panicles or racemes; calyx small, 4-parted or -lobed or 
wanting; corolla of 2 to 6 ( usually 4) distinct petals, rarely connate at base or wanting; 
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stamens usually 2; ovary 2-celled; stigmas 2; fruit a samara or 1-seeded nutlet with a 
usually elongated wing at the apex; seed oblong, albuminous. 

About 70 species in the Northern Hemisphere. Ornamental trees with handsome foliage, 
some wit'h conspicuous flowers; several species are important timber trees. 

1. Plants in the eastern two thirds of Texas from the eastern Panhandle through the
central Edwards Plateau south to the Rio Grande Plains and Valley (2) 

1. Plants in the western third of Texas, mainly in the Trans-Pecos and western Edwards
Plateau (5) 

2 ( 1). Body of fruit compressed, its broad wing extending to the base; confined to 
southeast Texas ......................•........ 1. F. caroliniana.

2. Body of fruit terete or nearly so ( 3)
3(2). Wing of fruit decurrent to about or below the middle of the fruit body; leaves

lighter green but not noticeably pale on the lower surface ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. F. pensylvanica.

3. Wing of fruit terminal or only slightly decurrent on the fruit body; leaves usually
pale-glaucous on lower surface, somewhat papillose on upper surface ( 4) 

4( 3 ). Leaflets 5 to 9, typically 7, ovate to broadly elliptic or lanceolate, abruptly pointed 
or acuminate at apex, herbaceous, usually much more than 6 cm. long; 
fruits usually well over 3 cm. long ............... 3. F. americana.

4. Leaflets 5 or 7, typically 5, suborbicular-ovate to obovate or sometimes narrowly
elliptic, rounded to abruptly acute at apex, often subcoriaceous, usually about 6 cm. 
long or less; fruits never over 3 cm. long .......... 4. F. texensis.

5 ( 1 ) . Flowers with corolla, in tem1inal panicles on lateral leafy branchlets of the year; 
mature leaflets lanceolate to ovate-lanceolate, typically acuminate-attenuate and 
occasionally cuspidate at apex; confined to the Trans-Pecos region ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. F. cuspidata.

5, Flowers without a corolla or corolla unknown, unisexual or polygamous, in axillary 
panicles, from separate buds, in the axils of leaves of the previous year; mature 
leaflets not acuminate-attenuate or cuspidate, at most simply acuminate ( 6) 

6( 5). Petiole and leaf rachis more or less winged; leaflets with obscure veins, mostly 
less than 3 cm. long; distribution Val Verde to Brewster counties ............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. F. Greggii.

6. Petiole and leaf rachis not winged; leaflets with distinct veins, much more than
3 cm. long (7) 

7 ( 6). Leaves and branchlets glabrous; wing of the fruit decurrent to or near the base 
of the somewhat compressed fruit body; mainly in the Edwards Plateau and Rio 
Grande Plains and Valley ...................... 7. F. Berlandieriana.

7. Leaves and branchlets pubescent or glabrous; wing of the fruit ( at most) decurrent
to above the middle of terete fruit body; mainly in the Trans-Pecos region ( 8) 

8 ( 7). Leaflets usually finely pubescent beneath; wing of samara mostly but not always 
about equaling or shorter than the body .......... 8. F. velutina.

8. Leaflets glabrous and glaucous beneath; wings of samara longer than the body ..... 
. . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. F. papillosa.

1. Fraxinus caroliniana Mill. CAROLINA ASH, POP ASH, WATER ASH. Shrubby tree rarely
more than 10 m. high and trunks to 3 din. in diameter, the winter buds chestnut-brown; 
branchlets terete, glabrous or pubescent; leaves with terete petioles; leaflets 5 or 7, with 
slender petiolules to 2 cm. long, ovate-lanceolate to elliptic or oblong, to 12 cm. long, 
broadly cuneate or sometimes rounded at the base, acuminate at apex, serrate or rarely 
entire, pale-green and glabrous or sparingly pilose on the veins or rarely pubescent 
beneatl1; anthers linear, apiculate, on slender filaments; samaras rhombic to elliptic or 
obovate-oblanceolate, 3-5 cm. long, acute to emarginate, the fruit body compressed and 
surrounded by the wing, sometimes 3-winged. Usually in swamps and along rivers in 
s.e. Tex., Mar.-May; from Va. to Fla., w. to Ark. and Tex. 
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2. Fraxinus pensylvanica Marsh. RED ASH. Tree to 20 m. high, with a trunk rarely
to 5 dm. in diameter; branchlets and petioles densely pubescent to glabrous; leaflets 5 to 
9, with petiolules to about 1 cm. long, ovate to elliptic-oblong or lanceolate, to 15 cm. 
long, broadly cuneate to somewhat rounded at base, acute to acuminate at apex, the 
margins entire to serrate, bright-green above, pubescent to glabrous or pubescent only 
along midrib beneath; panicle rather compact, tomentose to glabrous; anthers linear• 
oblong, on short filaments; samaras 3. 7.5 cm. long, brownish; fruit body slender, terete, 
to 3 cm. long; wing lanceolate to oblong·obovate, rounded to acuminate or rarely 
emarginate at apex, decurrent to about or below the middle or very rarely nearly to the 
base. Along rivers and streams, in alluvial woods and swamps, and in depressions in 
savannahs, mainly e. of a line drawn from Victoria Co. on the coast to Hemphill Co. on 
the Rolling Plains in the Panhandle, Feb.·Apr.; from N.S. to Man., s. to Ga., Ala. and Tex. 

Our plant is usually referred to var. integerrima (Vahl) Fern. [var. lanceolata 
( Buckl.) Sarg.] which is essentially glabrous throughout. 

3. Fraxinus americana L. WHITE ASH, FRESNO. Tall tree to 40 m. high; young branch
lets dark-green or brownish, glabrous and lustrous; leaflets 5 to 9, usuaIIy 7, with slender 
petiolules to 15 mm. long, ovate to ovate-lanceolate or elliptic-lanceolate, to 15 cm. long, 
cuneate to rounded at the base, mostly acuminate but sometimes blunt at apex, usua1Iy 
entire or only slightly undulate or dentate toward the apex, dark•green above, glaucous 
beneath and usuaily glabrous; anthers linear to oblong, apiculate; samaras 3-5 cm. long, 
the terete fruit body to 15 mm. long; wing narrowly oblong to spatulate, not decurrent, 
4-7 mm. broad, emarginate or obtuse at apex. Along streams and in forests in the e.
third of Tex., Feb .• Mar.; from N.S. to Minn., s. to Fla. and Tex.

4. Fraxinus texensis (Gray) Sarg. TEXAs ASH. Small tree to 15 m. high, essentially
glabrous throughout; leaflets 5 or 7, usuaUy 5, with slender petiolules to 2 cm. long, 
suborbicular-ovate to obovate or sometimes narrowly eUiptic, rounded at base, rounded 
to abruptly acute at apex, 3-8 cm. long or sometimes larger on young trees, crenulate
serrate chiefly above the middle, reticulate on lower surface; samaras 1.5-3 cm. long. F. 
americana var. texensis Gray. On bluffs in canyons, on rocky slopes in open woods and 
about lakes in cen. and n.-cen. Tex., Feb.-Mar.; endemic. 

This species is closely allied to F. americana and, as Gray did, it probably should be 
considered as only a variety of that species. 

5. Fraxinus cuspidata Torr. FRAGRANT ASH, FLOWERING ASH. Shrub or small tree to
6 m. high and 2 dm. in trunk diameter; branches slender, glabrous; bark smoothish, gray, 
becoming much.fissured into ridges and scaly; winter buds dark-reddish-brown, glutinous; 
leaves petioled, pinnately compound, to 18 cm. long; leaflel� 3 to 9, usually 7, long
petiolulate, ovate to oblong·lanceolate or lanceolate, long-pointed and occasionally 
cuspidate at apex, 3.5-7 cm. long, essentiaily entire to coarsely toothed, thin, shiny dark
green above, paler and somewhat pubescent beneath when young; flowers appearing 
with the leaves, about 13 mm. long, in glabrous clusters 7.5-10 cm. long, fragrant, 
the whitish corolla 4-parted into linear-oblong lobes; samaras several in clusters, 2-2.5 cm. 
long, oblong-obovate to rarely lanceolate, the rounded usually emarginate wing 6 mm. 
wide in upper half and extending nearly to base of flattened fruit body. Scattered and 
local on rocky slopes of canyons and mt�. in the Trans-Pecos, May-June; from w. Tex. 
to Ariz. 

6. Fraxinus Greggii Gray. GREGG ASH, LITrLE-LEAF ASH, ESCOBILLA, DARRETA cmNA.
Shrub or sometimes a small tree to 6 m. high and 2 dm. in trunk diameter, nearly ever
green; branches slender, terete; bark smooth, thin, gray, the brown wood dark and 
heavy; leaves pinnately compound, 2.5-4 cm. long, the axis narrowly winged, remaining 
attached through the winter until after flowering time; leaflets 3 to 7, obovate to 
oblanceolate, to 35 mm. long, rounded at the apex, inconspicuously toothed, thick and 
leathery, dark-green above, paler and covered with small black dots beneath; flowers 
small, partly male and female and partly bisexual, appearing before the new leaves, in 
small clusters; samaras few in a cluster, spatulate to oblong-obovate, 13-16 mm. long, 
with a broad linear-oblong wing about 6 mm. wide extending to the base of the short 
terete fruit body which it greatly exceeds in length, the usually retuse apex of the wing 
tipped with a very short distinct style. On bluffs, talus slopes, rocky hills and in arroyos 
and canyons of limestone from Val Verde to Brewster cos., Mar.-May; from Tex. to Ariz. 
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1. Fraxinus Berlandieriana A. DC. MEXICAN ASH, FRESNO. Small tree to about 10 m.
high; leaves petiolate, grayish-green to bright-green; leaflets 3 to 5, with petiolules to 12 
mm. long, lanceolate to elliptic or obovate, typically narrow, to 12 cm. long, narrowly to
broadly cuneate at base, subobtuse to acuminate at apex, nearly entire to coarsely serrate,
pale and glabrous or hairy in the axils of the veins beneath; samaras 2 5-3 5 mm. long,
oblong-obovate to spatulate; wing decurrent to or near the base of fruit body, occasionally
3-winged. Mostly along wooded streams and in canyons in the Edwards Plateau and on
the Rio Grande Plains and Valley, s. to Cameron Co., Mar.-Aug.; from Tex. to N.M.
and adj. Mex.

8. Fraxinus velutina Torr. VELVET ASH, AmzoNA ASH, DESERT ASH, FRESNO. Small to
medium-sized tree to 12 m. high and 3 dm. in trunk diameter, with spreading branches to 
form a rounded crown; bark deeply furrowed into ridges, gray, the light-brown wood 
soft and heavy; branchlets velvety-tomentose to glabrescent; twigs brown, glabrous to 
pubescent; leaves petioled, pinnately compound, 7.5-1 5 cm. long; leaflets 3 to 9, usually 
5, short-petiolulate to subsessile, varying greatly in appearance, elliptic to lanceolate or 
ovate, obtuse to long-pointed at apex, 2 5-7 5 mm. long, essentially entire to somewhat 
dentate on upper margins, varying from thin to thick and leathery and from glabrous 
to densely short-pubescent beneath; flowers small, yellow (staminate) and green ( pistil
late), appearing before the leaves, many in clusters; samaras numerous in dense clusters, 
2-3. 5 cm. long; wing oblong-obovate to elliptic or spatulate, shorter than the terete fruit 
body and decurrent scarcely to the middle, 3-4 mm. wide. Incl. f. Toumeyi Britt. and 
var. Toumeyi (Britt.) Rehd., F. Standleyi Rehd. In canyons and along streams in the 
Trans-Pecos, spring; from w. Tex. to Ut., Nev., Calif. and n. Mex. 

Similarly to most of our ashes, F. velutiria is an extremely variable species that has been 
given a number of names based on its variations. The plant with glabrous branchlets and 
leaves has been designated as var. glabra (Thornb.) Rehd. 

9. Fraxinus papillosa Lingelsh. Tree to about 6 m. high; leaves 8-1 5 cm. long, the
rachis canaliculate; leaflets subcoriaceous, 5 to 9, essentially sessile, elliptic to elliptic
lanceolate or ovate-elliptic, 3-7 cm. long, 1-3 cm. wide, subobtuse to acuminate, serrulate 
to subentire, glabrous and glaucous beneath, dull-gre�n above; samaras linear to spatulate, 
2.5-3 cm. long, the wing obtuse to emarginate. In canyons and rocky slopes of mts. in 
Trans-Pecos Tex., Mar.-Apr.; also n. Mex. 

Specimens from Presidio Co. have been tentatively identified as this species (fide E. L.

Little, Jr.). Additional material is needed for complete verification. 

2. MENODORA H. & B.147 

Perennial herbs or small shrubs; leaves simple, entire or variously lobed, mostly 
alternate, exstipulate; flowers perfect, showy, in corymbs, panicles, cymes or occasionally 
solitary in upper leaf axils; calyx gamosepalous, persistent, prominently lobed; corolla 
gamopetalous, rotate-campanulate to tubular, yellow or rarely reddish-purple or whitish; 
stamens 2, inserted on corolla; style filiform, exserted; capsules didymous, thin-walled, 
circumscissile or indehiscent; seeds 2 or 4 in each cell. 

A dozen or more species, mainly in southwestern United States to South America. 
Plants of this genus are considered to be highly palatable to livestock, and they often 
constitute an important source of food. 
1. Plants diffuse or decumbent; lower leaves cleft; flowers solitary, tenninal or axillary;

pedicels recurved in fruit ..... ................. 1. M. heterophyUa.
1. Plants mo�tly erect; leaves all entire or rarely some slightly lobed; flowers in few- to

many-flowered cymes or rarely appearing to be solitary; pedicels erect in fruit (2) 
2 ( 1). Leaves ( at least the upper ones) reduced to bracts, becoming rudimentary; calyx 

lobes normally 5 or 6 or sometimes with one to several additional reduced lobes .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. M. scoparia.

2. All leaves foliose, the blades well-developed; calyx lobes 7 or more ( 3)

141 Adapted from J. A. Steyermark in Ann. Missouri Bot. Gard. 19:87-176. 1932.
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3 ( 2). Corolla tube elongated, 25-50 mm. long, salverfonn, entirely glabrous within .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. 1\1. longiflora. 

3. Corolla tube short, 2.5-7 mm. long, subrotate to shortly infundibulifonn, pilose at the
oriflce ( 4) 

4( 3). Plants relatively tall; stems much-branched ( 5) 
4. Plants relatively low, subcespitose, Haxlike; stems mostly simple and subherbaceous

( 6) 

5( 4 ). Leaves mostly linear or linear-lanceolate ......... 3. M. decemfida var. 
longifolia. 

5. Leaves mostly elliptic-oblong or oblong-lanceolate .... 2b. M. scabra var. 
ramosissima. 

6( 4). Leaves mostly linear or linear-lanceolate; corolla lobes oblong to narrowly obovate, 
obtuse and slightly mucronate ................... 2. M. scabra var. scabra. 

6. Leaves mostly ovate to oblong-elliptic or oblong-lanceolate; corolla lobes broadly
ovate to subovate, acute and distinctly mucronate .. 2a. M. scabra var. laeois. 

1. Menodora heterophylla Morie. Perennial, diffuse, decumbent, subherbaceous, to
25 cm. high; stems numerous, slender, slightly angled, sparsely hispidulous; leaves 
opposite, slightly petiolate, numerous, crowded, submembranaceous, linear to oblong
lanceolate, acute, entire or pinnately 3- to 7-cleft or -lobed, to 4 cm. long ( including the 
petiole) and 3 cm. broad, the segments linear-lanceolate to obovate, glabrous except for 
the slightly hirtellous margins; flowers relatively few; pedicels solitary, terminal, slender, 
5-8 mm. long, scaberulent, recurved in fruit; calyx campanulate, 6-11 mm. long, the tube
1-3 mm. long, in anthesis about 1.5-2 mm. broad, in frnit 4-5 mm. broad, scaberulent;
calyx lobes IO to 14, linear, acute, entire, 5-10 mm. long, 0.5-1 mm. broad, hirtellous on
the margins; corolla shortly infundibulifonn, to about 15 mm. long, light-yellow to
reddish-purple; corolla tube short, 2-5 mm. long, about 5 mm. broad at the orifice,
sparsely pilose near the base of the throat within; corolla lobes 5 or 6, obovate, 6-12 mm.
long, 3.5-6 mm. broad, obtuse, slightly mucronate; stamens exscrted, 8-10 mm. long;
filaments glabrous, connective not conspicuously prolonged at the apex; pistil about 1
cm. long, the stigma capitate; capsule 6-10 mm. long, 1-1.8 cm. broad; seeds 4 in each
cell, 5-7 mm. long, about 4 mm. broad, coarsely and rather irregularly reticulated. Rather
ubiquitous in cen. and s. Tex., in clay, gravel, sandy loam, on caliche outcrops and rocky
hills, and in mesquite pastures, Feb.-Oct.; from Tex., s. to cen. Mex.

2. Menodora scabra Gray var. scabra. Plant nearly herbaceous, erect, to 3p cm. high;
stems numerous, slender, strict, mostly terete, clustered below, simple and elongated 
above, sparsely to moderately scaberulent or rarely glabrous; leaves opposite or alternate, 
numerous, crowded, sessile, foliose throughout, linear to linear-lanceolate, the lowest 
leaves mostly oblong-lanceolate to obovate, to 4 cm. long and 4 mm. broad, entire, acute, 
subcoriaceous, sparsely hirtellous ( especially on the margins and midrib); flowers very 
numerous, in subcorymbose cyrnes; pedicels slender, to 2 cm. long, sparsely scaberulent, 
erect in fruit; calyx campanulate, 4-9 mm. long, somewhat scaberulent; calyx tube 1.5-3 
mm. long, in anthesis 1.5-3 mm. broad, in fruit 3-5 mm. broad; calyx lobes 7 to 12,
equal or unequal, linear to linear-spatulate, entire, acute to slightly obtuse, 3-7 mm. long,
to 0.8 mm. broad, slightly roughened; corolla subrotate, 9-12 mm. long, bright-yellow;
corolla tube short, 3-4 mm. long, 2-3 mm. broad at the orifice, pilose at the orifice within;
coroila lobes 5, oblong to obovate, obtuse, slightly mucronate, 5-8 mm. long, 3-5 mm.
broad, glabrous or sparsely pilose without; stamens exserted, 6-8 mm. long; filaments
glabrous, connective prolonged into a short rounded protuberance; pistil about 1 cm.
long, the stigma capitate; capsule 5-7 mm. long, 7-12 mm. broad; seeds 4 in each cell,
scrobiculate ( with small, narrow, deeper irregular pits), seeming smooth to the naked
eye, 5-6 mm. long, 4 mm. broad. In sandy, gravelly or clayey soils on rocky hills, river
terraces, grassy slopes and mesas in the w. Edwards Plateau and Trans-Pecos, Mar.-Sept.;
from s. Colo. to Tex., Ut. and Baja Calif., s. to Dgo.

2a. Menodora scabra var. laevis (Woot. & Standl.) Steyerm. Leaves (including the 
petiole) to I 7 mm. long and 5 mm. broad, obtuse or acute, distinctly mucronate, glabrous 
or sparsely scaberulent, the lower and middle ones ovate or elliptic-oblong to oblong
lanceolate, the upper ones becoming lanceolate; pedicels glabrous to moderately 
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scaberulent; calyx glabrous to slightly roughened; corolla 11-14 mm. long; corolla tube 
almost entirely glabrous within except for the few slender hairs around the insertion of 
the filament on the tube; corolla lobes elliptic-obovate to subovate, acute to acuminate, 
distinctly mucronate; connective of the anther prolonged at the apex into a short sub
cuneate protuberance; seeds 4-5 mm. long, 3-3.5 mm. broad. In arroyos, along creek 
beds and on slopes in w. Edwards Plateau and Trans-Pecos, Apr.-Aug.; from Tex., w. to 
s.e. Calif. and Mex.

2b. Menodora scabra var. ramosissima Steyerm. Plant paniculately branched, erect,
suffruticose, to 9 dm. high; stems much-branched but not clustered below; leaves petiolate 
below, subsessile above, elliptic-oblong to sublanceolate, to 4 cm. long ( including the 
petiole) and 9 mm. broad, submembranaceous, distinctly mucronate, glabrous to sparsely 
scaberulent; flowers in loose paniculate to subcorymbose cymes; calyx glabrous to densely 
scaberulent; corolla tube 4.5-5 mm. long; corolla lobes 4.5-6 mm. long; stamens 9-10 mm. 
long; connective prolonged at the apex into a short cylindrical blunt protuberance; 
pistil about 1 cm. long; seeds coarsely reticulate with the deeper irregular pits appearing 
on the surface more frequently than in var. scabra, 4.5-5 mm. long, about 3 mm. broad. 
On gravelly hills and in rocky stream beds in the Trans-Pecos, Aug.-Nov.; from w. Tex. 
to cen. Ariz. and n. Mex. 

3. Menodora decemfida (Gill) Gray var. longifolia Steyenn. Plants tall, the stems
much-branched; leaves ( including tl1e petiole) to 4 cm. long, mostly linear to linear
lanceolate, slightly mucronate at apex; calyx 5-11 mm. long, the calyx tube 2-3 mm. long; 
calyx lobes 8 to 11, 4-8 mm. long; corolla tube 4-5 mm. long; corolla lobes oblong to 
obovate, 1-1.2 cm. long, 5-8 mm. wide; stamens 11-12 mm. long. In clay and limestone
soils in the Trans-Pecos, July-Sept.; from w. Tex. to cen. Mex. " 

4. Menodora longi8ora Gray. Plant erect, branching, nearly herbaceous but with
woody base, to 9 drn. high; stems very numerous, slender, almost simple and much
elongated to paniculately branched and shortened, slightly angled, glabrous to densely 
hirsute-pilose; leaves mostly opposite or the uppermost alternate, numerous, sessile to 
subpetiolate, linear to elliptic-lanceolate or elliptic-oblong, to 55 mm. long and 8 mm. 
broad, mostly entire, occasionally the lowest 2- or 3-lobed, obtuse to acute or mucronate, 
glabrous to somewhat hirsute-pilose, subcoriaceous; flowers numerous in terminal sub
corymbose cymes; pedicels slender, to 22 mm. long, glabrous to moderately hirsute-pilose, 
erect in fruit; calyx carnpanulate to turbinate, to 23 mm. long, glabrous to somewhat 
hirsute-pilose; calyx tube 2-3 mm. long, in anthesis 2-3 mm. broad, in fruit 4-6 mm. 
broad; calyx lobes 8 to 12, equal or unequal, linear, entire and rarely bifid, to 18 mm. 
long and 1 mm. broad, glabrous to moderately hirsute; corolla bright-yellow, hypercrateri
form, 3-6 cm. long; corolla tube 2.5-5 cm. long, 4-5 mm. broad at the orifice, entirely 
glabrous; corolla lobes 5, ovate, acute, distinctly mucronate, 9-15 mm. long, 5-8 mm. 
broad; stamens included; filaments glabrous; pistil 2.5-5 cm. long, the stigma broadly 
capitate; capsule 8-10 mm. long, 1-1.7 cm. broad; seeds 4 in each cell, with large irregular 
reticulations, 5-7 mm. long, 4-5 mm. broad. M. hispida E. J. Palm. In rocky soil and on 
ledges along streams in canyons on the Edwards Plateau and Trans-Pecos, June-Sept.; 
from Tex. and s. N.M., s. to cen. Mex. 

5. Menodora scoparia Engelm. Plant paniculately branching, erect, suffruticose, to 9
dm. high; stems very numerous, much-branched, opposite or clustered at the base, simple 
and elongated above, strict, slender, slightly angled, mostly glabrous or less often 
scaberulent; leaves opposite below, subalternate above, relatively few, to 3 cm. long 
( including the petiole) and 4 mm. broad, entire, acute to obtusish, mostly glabrous or 
sparsely scaberulent on the margins and upper surface, the well-developed subpetiolate 
lower leaves slightly crowded and oblong-obovate to oblanceolate, the rudimentary 
subsessile upper leaves remote and linear or linear-subulate; flowers few, disposed in 
loose subcorymbose cymes; pedicels slender, to 1 cm. long, erect in fruit, glabrous or 
sparsely scaberulent; calyx campanulate, 3-6 mm. long, glabrous or sparsely scaberulent; 
calyx tube 1.5-2.25 mm. long, in anthesis about 2 mm. broad, in fruit about 4 mm. 
broad, mostly glabrous, rarely sparsely scaberulent; calyx lobes usually 5 or 6 (infre
quently with as many as 3 intermediate smaller and narrower lobes), to 4 mm. long and 
1 mm. broad, linear to lanceolate, acute to acuminate, entire, mostly glabrous, infrequently 
sparsely scaberulent on the margins; corolla yellow, subrotate, to about 12 mm. long; 
corolla tube short, 3-5 mm. long, about 3 mm. broad at the orifice, moderately pilose at 
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the orifice within; corolla lobes 5, obovate, more or less obtuse, 5-8 mm. long, 3-4 mm. 
broad; stamens slightly exserted, 7-9 mm. long, connective slightly prolonged into a 
blunt cylindrical protuberance; pistil to 12 mm. long, the stigma capitate; capsule 4-6 
mm. long, about 1 cm. broad; seeds 4 in each cell, ratherly coarsely and regularly
reticulate, 4-5 mm. long, about 3 mm. broad. In limestone soils on hills and Hats in the
Trans-Pecos, June-Aug., from Tex. to s.e. Calif. and n. Mex.

3. CIDONANTHUS L. FRINGE-TREE 

Two species, ours and another in eastern Asia. 

1. Chionanthus virginica L. 0LD-MAN's BEARD. Low deciduous tree to about IO m.
high; branchlets stout, pubescent when young; leaves with petioles to 25 mm. long, 
opposite to alternate, entire, oval to oblong or oblanceolate, cuneate at base, acute to 
acuminate at apex, to 2 run. long and 6 cm. wide, usually much smaller, dark-green and 
lu�trous above, paler and sometimes pubescent beneath; panicles densely flowered, to 
2 dm. long, usually leafy-bracted at base; flowers delicate, white or greenish-white, on 
slender pedicels, opening w_ith or before the leaves, in loose and drooping graceful 
panicles from lateral buds in the uppermost leaf axils, functionally unisexual; calyx 4-
parted, very small, persistent; calyx lobes triangular; petals 1.5-3 cm. long, about 2 mm. 
wide, narrowly linear, acute, varying to 5 or 6 in number; stamens 2, subsessile on the 
base of the corolla; style very short, t'h.e stigma notched; drupe purple, with a bloom, 
ovoid to ellipsoid, fleshy, to 18 mm. long. In damp woods, thickets or on bluffs in e. Tex., 
Mar.-Apr.; from Fla. to Tex., n. to N.J., e. Pa., W.Va., s. 0., s. Mo. and Okla.; spreading 
from cult. northw. 

Those plants with pubescent panicles and pubescent lower surface of leaves are usually 
referred to var. maritima Pursh. 

4. LIGUSTRUM L. PRIVET 

Deciduous or evergreen shrubs or small trees; leaves opposite, short-petioled, entire; 
flowers perfect, white or yellowish white, in terminal panicles; calyx campanulate, 4-
toothed; corolla salverform, with a tubular base and 4 spreading lobes; stamens 2, 
enclosed or cxserted; fruit a usually black or bluish-black 1- to 4-seeded berrylike drupe. 

About 50 species in the Old World, many of which are grown for their ornamental 
foliage. 

1. Flowers sessile or subsessile, in clusters to form long cylindrical spikes in panicles;
corolla tube about as long as the lobes .... .. . . .. .  1. L. Quihoui. 

1. Flowers distinctly pedicelled, in loose panicles; corolla tube shorter than the lobes ..
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. L. sinense. 

1. Ligustrum Quihoui Carr. WAX-LEAF ucusrnuM. Usually evergreen shrub to 2 m.
high, with nearly horizontal branches; leaves very short-petioled, glabrous, coriaceous, 
dark-green, elliptic to obovate or oblanceolate, obtuse at apex, to 5 cm. long; flowers in 
whorl-like separate clusters at tips of branches and on paired side-branchlets to form 
an open panicle to 2 dm. long. A nat. of China that has escaped from cult. and become 
naturalized in woodlands in n.-cen. and e. Tex. 

2. Ligustrum sinense Lour. CHINESE PRIVET, TRUENO DE SETO. Shrub to 4 m. high,
evergreen in mild winters, with spreading branches; leaves short-petioled, rhombic
elliptic to oblong-elliptic or ovate, cuneate at base, broadly obtuse to acute at apex, dull
green above, pubescent on midrib beneath, to 7 cm. long; flowers in loose pubescent 
panicles to 1 dm. long; calyx pubescent; fruit subglobose, about 4 mm. in  diameter. A 
nat. of China that often persists along fencerows, in thickets and about old home sites. 

5. FORESTIERA Porn.

Shrubs or small trees; leaves opposite or subopposite, the phyllotaxis in some species 
obscured by the foreshortening of the internodes of the twigs ( "spurs" or "short shoots"); 
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leaf blades entire, simple, usually porulose ( with darkish minute craters scattered in the 
epidermis); stipules absent; male and female flowers borne on separate bushes or an 
occasional flower appearing perfect; flowers inconspicuous, borne in small axillary 
glomerules, unisexual; sepals minute; corolla absent; staminate -flowers comprising merely 
4 ( or 5) minute sepals and 4 ( or 5) stamens; pistillate -flowers comprising usually 4 ( or 
5) minute sepals, 4 ( or 5) staminodia and a central stipitate ovary; ovary one-celled,
uniovulate; fruit a slow-maturing drupe, longitudinally ribbed prior to ripening, the
mesocarp becoming juicy only very shortly before maturity, the exocarp passing through
shades of purple to nearly black and with a whitish bloom, the stone thin-walled and
made of a series of longitudinal ribs; endosperm copious.

A genus of North America and Central America and the West Indies, of about 12 
inclusive species or up to 20 finely divided ones. Plants of the serrate-leaved species are 
best keyed out in fruiting condition. Some species are among the most sought-after 
browse in southern and western Texas, and tend to disappear in over-browsed areas. 
The ripe drupes are eaten by birds. 

1. Leaf margins never toothed; blades usually linear ..... 1. F. angu.stifolia. 
1. Leaf margins toothed although the teeth sometimes very small; blades not linear ( 2)
2 ( 1) .. Leaves firm to subcoriaceous, glabrous, apparently persistent; flowers appearing

m summer; southern Edwards Plateau and Stockton Plateau ........... ...... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. F. reticulata. 

2. Leaves membranous, deciduous, pubescent or glabrous; flowers vernal or autumnal
(3) 

3 ( 2). Leaf blades mostly more than 35 mm. long, basally acuminate, apicalJy acute 
or acuminate, usually glabrous; petioles usually 5-11 mm. long; eastern half of 
Texas ........................ ... .... ........ 3. F. acuminata. 

3. Leaf blades mostly less than 35 mm. long, basally acute to acuminate, apically acute
to rounded, often pubescent; petioles 2-5 mm. long ( 4) 

4 ( 3). Leaf blades essentially glabrous above except for minute lines of hairs along the 
major nervatu.re, beneath softly pubescent; flowers usually appearing in late 
summer or early fall and fruits maturing in late fall; eastern fourth of Texas .... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. F. ligustrina. 

4. Lea£ blades either totally glabrous on both surfaces or with some pubescence on
both; flowers vernal; fruit maturing in summer; more western in distribution ..... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. F. pubescens. 

1. Forestiera angustifolia Torr. DESERT OLIVE, PANALERO. Rounded shrubs with nodes
usually crowded on short shoots or well-separated on elongating branches; elongate 
branches usually arcuate; branchlets glabrous or puberulent; leaf blades linear, 1-3 cm. 
long, 3-6 mm. broad, not serrate, entirely glabrous or pubescent on one or both surfaces; 
flowers borne in spring or often after droughts before the new leaves expand. F. pubemla 
Eastw., F. texana Cory, F. texana var. Palmeri Cory. Locally abundant in brush, Rio 
Grande Plains (in coastal areas n.e. to Chambers Co.), n. and w. to Comal, Kinney, 
Val Verde, Terrell, Brewster and Presidio cos., usually spring; n. Ver., S. L.P., Zac. and 
Dgo., n. to Tex. and Chih. 

The plants from Presidio County and some of t'hem from the Big Bend region in 
southern Brewster County have minutely puberulent leaf blades, and correspond to the 
plant described as F. puberula ( S.L.P., Zac., Coah., Dgo. and Chih.), but the distinction 
does not seem sufficient to maintain a separate species, and some of the populations of 
the Chisos Mts. region are mixed. The plants are sought avidly by browsing stock. 

2. Forestiera reticulata Torr. NETLEAF FoRESTmRA. Shrubs; leaves persistent, shiny,
serrate, usually somewhat rhombic, with slightly raised venation. F. racemosa Wats., 
Gymnanthes texana Standl. Local in limestone tributary canyons of the s. Edwards Plateau 
and Stockton Plateau, in Bandera, Edwards, Medina, Real, Terrell, Uvalde and Val 
Verde cos., summer; S.L.P., N.L., Coah. and Tex. 

3. Forestiera acurninata ( Michx.) Poir. SWAMP PRIVET. Shrubs or trees; leaves decidu
ous, relatively large for this genus, long-petioled and the blades usually acuminate at 
both ends, rarely pubescent. Incl. f. vestita ( E. J. Palm.) M. C. Johnst. Infrequent, 
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lowland woods, e., s.e. and n.-cen. Tex. and as far s. as Victoria and Refugio cos., 
spring; s.e. U.S., n. to S.C., Tenn., Ind. and Ill., w. to Te.x. 

4. Forestiera ligusbina ( Michx.) Poir. Shrub to 4 m. tall; leaves deciduous, the blades
mostly 2.5-4 or 6 cm. long, acute basally, apically acute or usually rounded, serrate, 
above glabrous except for minute pubescence along the main nerves, beneath softly 
pubescent. F. autUmfJOlis Buck]., F. Wrightiana Lundell. Infrequent in woods, sandy 
soils, e. and s.e. Tex., summer-fall; Ala., Ga., Fla., Tenn. and Tex. 

5. Forestiera pubescens Nutt. ELBOW-BUSH, SPRING HERALD, STRETCH-BERRY. Rounded
shrubs with arcuate branches; leaves deciduous, the blades averaging smaller than those 
of F. ligustrina and rather variable in shape, either totally glabrous (var. glabrifolia 
Shinners, F. sphaerocarpa Torr.) or pubescent on both surfaces ( F. neomexicana Gray}. 

LocaIIy abundant in open pastures and brushy prairies where not too heavily browsed, 
n.-cen. and Trans-Pecos Tex., Edwards Plateau and Plains Country, spring; Okla. and 
Tex. w. and s.w. to Calif., Ariz. and the mts. of Chih. 

The plants of Oklahoma and most of Texas, including the mountains of the Trans
Pecos, Coahuila and Chihuahua, have blades only about twice as long as broad and are 
the more typical F. pubescena. Those of the western states and from the margin of Salt 
Flat in Culberson and Hudspeth counties, Texas, and of canyons on the High Plains 
country have blades about three times as long as broad and are referable to F. neomexi
cana. But there is complete intergradation in western Texas. Alleged differences in pedicel 
length are fictitious and differences in pubescence are found even in one population. 
There is no very meaningful way to recognize two species in this complex. Children are 
known to chew the fruits of this species with ordinary chewing-gum to produce a sort 
of "bubble-gum." 

FAM. 148. LOGANIACEAE MART. LOG ANIA F AMll. y 

Herbs, vines, shrubs or trees (extra-Texas) with opposite unlobed leaves and stipules 
or a stipular line or membrane between them; Bowers regular, perfect, 4- or 5-merous, 
gamopetalous, variously arranged; calyx deeply lobed or with separate sepals; corolla 
salverform to tubular or campanulate; stamens perigynous, as many as the corolla lobes 
and alternate with them; ovary 2-celled, free from calyx; fruit a capsule or pod. Includes 
Buddlejaceae and Spigeliaceae. 

Traditionally, about 800 species in 30 or more genera in tropical and warm-temperate 
regions of both hemispheres. 

1. Twining woody climbers with semievergreen leaves; Bowers axillary; stigmas 4, the
apex of style twice 2-cleft ...................... 1. Gelsemium, p. 1201. 

1. Erect or spreading herbs or shrubs; flowers in spikes, cymes or panicles, or sometimes
axillary or in forks of branches; stigma single, entire or barely 2-lobed ( 2) 

2(1). Flowers 5-merous; corolla valvate in bud; pods didymous or bilobed (3) 
2. Flowers 4-merous; corolla usually imbricated in bud; pods at most notched at apex

(4) 
3( 2). Style single, jointed in the middle; corolla tubular-funnelfom1 or salverform .... 

. . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . . . . . . . • . . . . • 2. Spigelia, p. 1201. 
3. Styles 2, short, converging, united at summit and with a common stigma; corolla

urceolate ....................•............... 3. Cynoctonum, p. 1202. 
4( 2). Calyx lobed to the base; pod loculicidal; herb with diffusely branched stems and 

linear entire leaves ........................... .4. Polypremum, p. 1202. 
4. Calyx with the lobes more or less united; pod septicidal; shrubs with leaves broad

and of ten dentate ( 5) 
5( 4). Corolla mostly rotate-carnpanulate; anthers sessile or nearly so in the throat of 

corolla ................................... ... 5. Buddle;a, p. 1202. 
5. Corolla salverforrn; stamens exserted; filaments elongated, inserted on middle of

�orolla tube ........................... ....... 6. Emorya, p. 1204. 
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I. GELSEMIUM Juss. YELLOW-JESSAMINE 

Three species known; two in North America, another in eastern Asia. 
1. Gelsemium sempervirens (L.) Jaume St.-Hil. CAROLINA-JESSAMINE, POOR MAN's 

ROPE. Smooth and twining shrubby perennial; stems high-climbing, wiry, brownish-red; leaves with petioles about 5 mm. long, ovate to elliptic or lanceolate, semievergreen, to 75 mm. long and 3 cm. wide; stipules minute, deciduous; pedicels scaly-bracted; flowers 5-merous, fragrant, in axillary clusters of as many as 6, sometimes solitary; corolla )'.ellow, funnel-form, 25-35 mm. long; anthers oblong, sagittate; style long, slender; pod elliptic, 2-celled and 2-valved, to 15 mm. long, flattened contrary to the narrow partitions; seeds numerous, winged. Usually in sandy loam on edge of or in open woodlands in e. Tex., Feb.-Apr.; from Fla. to Tex., n. to s.e. Va. and Ark. 
2. SPIGELIA L. PINK-ROOT. WORM-GRASS 

Herbaceous perennials with opposite leaves united by stipules; flowers solitary or in I-sided cymose spikes, 5-merous; calyx with slender lobes; corolla tubular-funnelfonn or salverfonn, with small lobes at summit; anthers linear; style solitary, hairy above and jointed near middle; fruit a 2-celled twin pod that separates into 2 carpels at maturity from a persistent base. About 50 species in the Western Hemisphere. Segregated by some authors as the basis for a separate family, the Spigeliaceae. 
1. Co

�
o

-�
a. ���

i�::�� .o.� ����� ���-a��: ���1�� �i�'.�•. ����� i. ���;�tn!ice:,st Texas ..
1. Corolla white or striped, only occasionally more than 1 cm. long; in west-central and south Texas ( 2) 
2( 1). Corolla 12 mm. long; most leaves 25 mm. long or more ..................... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. S. texana. 2. Corolla 8-10 mm. long; most leaves less than 25 mm. long ..... .............. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. S. Lindheirneri. 

1. Spigelia marilandica L. IND1AN-P1NK. Stems simple and erect, to 8 dm. tall; leaves sessile at the broadly rounded base, ovate to ovate-lanceolate, acute to acuminate at apex, to 1 dm. long and 4 cm. wide below middle; flowers showy, in short simple or forked secund spikes; calyx lobes linear-setaceous, serrulate, about 1 cm. long; corolla elongatetubular, the tube about 4 cm. long, the short lobes lanceolate; anthers and style exserted. On rich wooded slopes in e. Tex., May-Oct.; from Fla. to Tex., n. to Md., 0., Ind., Mo. and Okla. 2, Spigelia texana ( T.&G.) A. DC. TEXAS PINK-ROOT. Plant spreading, with several stems arising at base, nearly smooth and glabrous, to about 3 dm. tall; leaves ovate to elliptic-lanceolate, sometimes obovate or oblanceolate ( especially near base of stem), rather thin, 2.5-5 cm. long, to 2 cm. wide, obtuse to acute at apex, broadly tapering at base; flowers terminal and in the axils of leaves; sepals setaceous-subulate, I-nerved, about 5 mm. long, the margins senulate-scabrous; corolla salverfonn, white, about 12 mm. long; anthers and style included; pods 3-4 mm. high. Coelostylis texana T. & G. On wooded slopes and floodplain woods along rivers in s. Tex., June-Aug.; endemic. 3. Spigelia Lindheimeri Gray. Plant low and diffusely much-branched from base,to about 15 cm. tall, puberulous-scabrous, the stems usually purplish-tinged near base; leaves ovate-elliptic to linear-lanceolate, to about 35 mm. long and 1 cm. wide, obtuse to acute at apex, tapering at base; flowers terminal and arising in the axil of leaves; sepals linear-lanceolate, about 5 mm. long, the scarious margins conspicuously denticulate;corolla salverform, white or sometimes striped, 8-10 mm. long; anthers and style included;pods about 4 mm. high. Coelostylis Lirulheimeri (Gray) Small. In open gravelly soil andamong boulders and about breaks or in prairies on the Edwards Plateau and in s. Tex. ,Mar.-Apr.; also n. Mex. 



1202 

3. CYNOCTONUM J. F. GMEL.

Loganiaceae (Logania Family) 

MITERWORT. HORNPOD 

Annual smooth herbs with small stipules between the leaves and small whitish or 
pink-tinged flowers spiked along one side of the branches of a terminal peduncled cyme; 
flowers 5-merous; sepals ovate to elliptic, united at base; corolla longer than the calyx, 
somewhat globose-funneHorm with small elliptic several-veined lobes; stamens included; 
ovary slightly adnate to the bottom of the calyx, 2-celled; capsule exserted, strongly 
bicornute or mitriform, opening down the inner side of each horn, many-seeded. 

About 6 species of warm-temperate regions. 
1. Capsule 3-4 mm. high, its outer surface essentially smooth; leaves tapering to a

petiolate base, typicalJy narrowly elliptic, thin, at least some 3 cm. long or more .• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I. C. Al itreola. 

1. Capsule 2-3 mm. high, its outer surface densely cellular-papillose; leaves sessile,
typically broadly oval, firm, rarely more than 2 cm. long ..... .. ........ .... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. C. sessilifolium. 

l. Cynoctonum Mitreola ( L.) Britt. Stem simple or laxly slender-branched, to 75 cm.
tall; leaves thin, petiolate, ovate-elliptic to elliptic or elliptic-lanceolate, obtuse to 
acuminate at apex, 2-8 cm. long; cymes on long slender peduncles, their branches 
loosening in fruit; corolla about twice as long as the calyx; fruiting calyces slightly 
distant; capsules 3-4 mm. high, the outer surface smooth or rarely with few scattered 
papillae. Mitreola petiolata (Walt.) T. & G. In moist soil in seepage, along ditches and 
streams, and about ponds and lakes in e. and cen. Tex., w. to Val Verde Co. and s.w. 
to Victoria Co., May-Oct.; from Fla. to Tex., n. to s.e. Va., Tenn. and Ark. 

2. Cynoctonum scssilifolium (Walt.) J. F. Gmel. Stem stiffiy erect, simple or with few
erect branches, to about 5 dm. tall; leaves firm, sessile, oval to elliptic or suborbicular
ovate, bluntly obtuse to abruptly tipped, the margin usually noticeably papillose, rarely 
more than 2 cm. long and wide; cymes more compact than in C. Mitreola; corolla only 
slightly longer than the usually prominently keeled calyx lobes; fruiting calyces approxi
mate; capsules 2-3 mm. high, the outer surface conspicuously and densely cellular
papillose. On seepage slopes and in bogs and wet savannahs, and along wooded streams, 
in e. Tex., June-Oct.; from Fla. to Tex., n. to s.e. Va. 

4. POLYPREMUM L.

A monotypic genus. 
I. Polypremum procumbens L. A small diffusely much-branched and spreading more

or less scabrous annual or perennial to about 3 dm. high; stems several-ribbed; leaves 
narrowly linear to subulate, to about 3 cm. long, rarely more than 2 mm. wide, connected 
at base by a slight stipular line; Bowers 4-merous, solitary and sessile in the forks and 
at the ends of the branches; calyx lobes lanceolate-subulate from a broad scarious 
margined base, about 3 mm. long, dorsally keeled; corolla white, almost rotate, bearded 
in the throat, about as long as sepals, the lobes suborbicular and about I mm. long; 
stamens much-abbreviated, the anthers globular; style very short, the stigma entire and 
ovoid; capsule ovoid, somewhat compressed, notched at apex, about 2 mm. high, 2-celled, 
loculicidally 2-valved, many-seeded. In dry sandy fields, on dunes, along roadsides and 
in openings in flatwoods, characteristically weedy, in the e. two thirds of Tex., Apr.
Nov.; from Fla. to Tex., n. to L.I., N.J., e. Pa. and s.e. Mo.; s. to W.I. and Col. 

5. BUDDLEJA L. BUTrERFLY-BUSH 

Deciduous or semievergreen shrubs or rarely small trees (extra-Texas) with a glandular, 
canescent or tomentose indument, or sometimes essentially glabrous; leaves opposite ( in 
ours ), sessile or with petioles connected by a transverse stipular line or more evident 
stipules, entire to crenate or dentate; the usually small 4-merous perfect flowers racemose 
or crowded into capitate clusters that are variously disposed; calyx campanulate; corolla 
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tubular to rotate-campanulate, with ovate to orbicular lobes; anthers sessile or nearly so 
in throat or tube of corolla; pods globose to ellipsoid, bivalved, septicidal. 

About 100 species in tropical and warm regions of both hemispheres. Segregated by 
some authors as the basis for a separate family, the Buddlejaceae. 

1. Leaves entire to only remotely and inconspicuously serrulate or denticulate ( 2)
1. Leaves coarsely and prominently crenate or crenate-dentate ( 3)
2( 1 ). Flowers in a dense raceme; corolla usually purplish, about 15 mm. long ....... . 

. . . . . . • . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. B. Lindleyana.
2. Flowers in glomerules in axils of uppermost leaves; corolla greenish-yellow, about

5 mm. long .................................. 2. B. sessiliflora.

3 (1). Leaves narrowly oblong to linear-cuneate, I cm. wide or less, essentially sessile 
.. ........................................... 3. B. scordioides. 

3. Leaves typically ovate to triangular-lanceolate or somewhat orbicular, more than
I cm. wide, more or less tapering at the petiolate base ( 4) 

4( 3). Leaves densely tomentose on both surfaces; only in the Trans -Pecos region ..... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. B. rnarrubiifolia.

4. Leaves essentially glabrous on upper surface; endemic to Edwards Plateau in central
Texas ....................................... 5. B. racemosa.

1. Buddleja Lindleyana Fort. Diffusely branched shrub to 2 m. tall, with 4-angled
branches; leaves ovate to lanceolate, acuminate, entire to remotely denticulate, glabrous, 
to 1 dm. long; flowers in upright rather dense spikes to 2 dm. long; corolla purplish to 
violet or reddish, about 15 mm. long, with the tube slightly curved; capsules 4-5 mm. 
long. Adenoplea Lindleyana (Fort.) Small. Roadsides and cult. ground in s.e. Tex., 
summer-fall; nat. of China, cult. and escaped to become naturalized in the Coastal Plain 
from Fla. to Ga. and Tex. 

2. Buddleja sessiliflora H.B.K. TEPOZ . .\N. Shrub to 2 m. tall or more, moderately
tomentose to glabrate throughout; leaves tapering into the distinct petiole, linear-elliptic 
to lanceolate or sometimes rhombic-ovate, acuminate, entire to remotely senulate, rather 
thin, tomentose to glabrous on lower surface, to at least 12 cm. long and 3 cm. wide; 
glomerules of flowers in axils of uppermost leaves, 10-15 mm. in diameter, short
pedunculate or often essentially sessile with 2 glomerules combined as one; corolla 
greenish-yellow, fragrant, about 5 mm. long. B. Humboldtiana of Coult. On sand bars 
and banks and in palm groves along the Rio Grande in Cameron and Hidalgo cos., spring
summer; also s. Ariz. and s. to Oax. 

3. Buddleja scordioides H.B.K. Esconn..LA, BUTIERFLY-BUSH. Densely branched aro
matic shrub to 12 dm. tall, ferruginous-tomentose throughout; leaves essentially sessile, 
narrowly oblong to linear-cuneate, obtuse, coarsely crenate, rugose, to 45 mm. long and 
1 cm. wide, usually much smaller; flowers minute, greenish-yellow to yellowish, in dense 
clusters that are sessile in the axils of the uppermost leaves, tl1e pair of clusters united 
around stem to form a globose densely lanate head to 1 cm. broad. In limestone soil and 
rocky areas in w. Edwards Plateau and the Trans-Pecos, June-Oct.; N.M. and Tex., s. 
to Jal., Qro. and Hgo. 

4. Buddleja marrubiifolia Benth. Much-branched shrub to 15 elm. tall; leaves short
petiolate, oval to suborbicular or rhombic, decurrent at the cuneate base, coarsely crenate, 
densely and velvety tomentose with the dendritic hairs usually ferruginous, to about 5 
cm. long and 25 mm. wide, usually much smaller; flowers in dense globose heads ( about
12 mm. in diameter) on a short peduncle, yellow to orange-color or reddish, about 3
mm. long. On lime�tone ledges and slopes in canyons and arroyos of the s. Trans- Pecos,
Mar.-Aug.; Tex. and Chih. s. to S.L.P. Subsp. occidentalis Norm. is in w. and cen. Chih.

5. Buddleja racemosa Torr. WAND BUTI'ERFLY-BUSH. Small shrub to 5 dm. tall, laxly
branched, often essentially glabrous; leaves with a petiole to 1 cm. long, ovate-oblong 
to triangular-lanceolate, subtruncate to broadly cuneate and often obscurely hastate at 
base, obtuse to subacuminate at apex, irregularly crenate-dentate, 5-10 cm. long, to 
about 3 cm. wide, upper surface green and glabrous or vernicose, simply crystalline
granular on lower surface or also provided with a dense tomentum; flower heads sub
sessile to pedunculate, to 1 cm. broad, in racemes to 3 dm. long; corolla cream-color, only 
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slightly exceeding the tomentulose calyx. On rocky banks and in crevices of ledges, s. 
margin of Edwards Plateau, June-Aug.; endemic. 

'those plants in the western part of the range with shorter leaves that are densely 
fulvous-canescent-tomentose on the lower surface have been segregated as var. incana

Torr. [subsp. incana (Torr.) Norm.] The two races overlap in Bexar and Comal counties. 

6. EMORYA ToRR.

A monotypic genus. 
I. Emorya suaveolens Torr. A much-branched and somewhat stellately pulverulent

scraggly shrub to 2 m. tall; leaves opposite, with petioles to about 1 cm. long, ovate
deltoid, obtuse at apex, subhastate at base, sinuate-dentate with a few coarse teeth, 
minutely whitish-tomentulose beneath, becoming glabrous above, to about 5 cm. long; 
flowers 4-merous, fragrant, in a narrow pedunculate thyrsoid panicle; calyx tubular, to 
15 mm. long, lobed to about the middle, the lobes linear-subulate; corolla salverfonn, to 
35 mm. long, yellow tipped with green; stamens exserted, the filiform filaments inserted 
on middle of corolla tube; style long, filiform; pod 2-celled, globose to ellipsoid, septicidal. 
In Maravillas Canyon near the Rio Grande in Brewster Co. in the Trans-Pecos, July-Oct.; 
also n. Mex. ( Coah. and N .L. ) 

FAM. 149. GENTIANACEAE Juss. GENTIAN FAMILY 

Annual or perennial herbs, glabrous or essentially so, with simple exstipulate entire 
oppo .. ite, whorled or rarely alternate sessile to occasionally long-petioled leaves; flowers 
solitary or borne in clm.ters or in simple or compound cymes, 4- to 12-merous, regular, 
perfect, hypogynous, sympetalous; calyx persistent; corolla tubular, salverform, campanu
late or rotate; stamens on the corolla tube, alternate and as many as the lobes; ovary 
I-celled or essentially 2-celled by intrusion of 2 parietal placentae; style elongate to
obsolete, the stigma entire to prominently 2-cleft; capsule usually 2-valved and septicidal,
many-seeded.

A large world-wide family of about 80 genera and 900 species, mostly in temperate 
regions. By many authors segregated into 2 families, in which case the genus Nymphoides,
because of its alternate leaves and valvate aestivation, is placed in the Menyanthaceae. 

I. Leaves alternate, long-petioled, the blade floating; corolla lobes valvate in bud; plant
aquatic ...................................... 8. Nymphoides, p. 1210. 

I. Leaves opposite or whorled, sessile or essentially so; corolla lobes never valvate in
bud; plant terrestrial ( 2) 

2 ( 1). Corolla lobes imbricate in bud, without appendages or glands; calyx lobes 2 or 
4, sometimes foliaceous ( 3 ) 

2. Corolla lobes convolute in bud, with or without appendages or glands; calyx lobes
4 or more, not foliaceous ( 4 ) 

3 ( 2). Calyx 4-parted, the segments lanceolate; corolla deeply 4-cleft, slenderly campanu-
late; stigma nearly sessile ...................... 6. Bartonia, p. 1209. 

3. Calyx of 2 foliaceous spatulate sepals; corolla 4-lobed, ellipsoid-campanulate; style
definite ...................................... 7. Obolaria, p. 1210. 

4(2). Corolla pink to roseate; style filiform, usually deciduous from capsule; anthers 
either twisted or prominently curved in age ( 5) 

4. Corolla never pink (except in one rare form of Eustoma grandiflorum), typically
lavender, blue or green-purple; style usually stout and persistent; anthers re
maining straight or only slightly recurved ( 6) 

5 ( 4). Corolla rotate, the tube conspicuously shorter than the lobes; anthers merely 
recurved or revolute ........................... 1. Sabatia, p. 1205. 

5. Corolla salverforrn, the tube exceeding or equal in length to the lobes; anthers
spirally twisted ............................... 2. Centaurium, p. 1207. 
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6( 4). Corolla lobes without basal glands or intervening appendages or plaits; style 

slender, subpersistent, with the stigma conspicuously 2-lippe<l ............... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. Eustoma, p. 1208. 

6. Corolla lobes not as above; style short and thick, persistent, with the stigma merely
2-cleft ( 7)

7 ( 6). Corolla lobes with intervening appendages or plaits ................... . 
7. Co;�li� i�b;s· ��ith

0
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��-- ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . 5. Swertia, p. 1209. 

I. SABATIA .ADANs. us ROSE-GENTIAN 

Erect glabrous annual or perennial herbs, with slender leafy stems and mostly cymose 
panicled flowers; leaves mostly cauline but also basal in some species; flowers perfect, 
regular, long-pedicelled or subsessile; calyx gamosepalous, 5- to 12-parted, the lobes 
slender; corolla 5- to 12-parted, rotate; stamens 5 to 12; filaments slender, inserted on 
upper edge of corolla tube and alternate with the lobes; anthers basally attached, soon 
recurved; style slender; stigmatic branches 2; capsule ovoid to cylindric, with numerous 
seeds. 

A genus of 17 species native to continental North America and the West Indies. The 
name has often been misspelled "Sabbatia." 

1. Flowers 7- to 12-merous ( 2)
1. Flowers 5- or rarely 6-merous ( 3)
2( 1 ). Flowers several approximate, sessile or nearly so, subtend_ed by foliaceous bracts; 

annual ....•................................. 1. S. gentianoides. 
2. Flowers solitary on long peduncles, without bracts; perennial ................. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. S. dodecandra. 

3( 1 ). Calyx tube very prominently 5-nerved and thinly membranous-winged; lateral 
nerves of the calyx lobes much more strongly developed than the midnerve;flowers 5-merous; annuals ( 4) 

3. Calyx tube smooth or finely nerved and lacking membranous wings; midnerve of the
calyx lobes almost equaling or even more strongly developed than the lateralnerves; flowers either 5- or rarely 6-merous; annual or perennial ( 5) 

4( 3). Leaves and calycine lobes thin and membranous, neither succulent nor heavily 
cutinized; leaves broadest near the base, usually strongly clasping the stem, the 
midvein at least prominently elevated beneath; calyx lobes usually 2 to 6 times longer than the calyx tube, generally 4 to 8 times longer than broad; corolla lobes 
typically equaling or exceeding the calyx lobes, usually longer than 1 cm. and 
wider than 7 mm.; stigmatic lobes over 5 mm. long; anthers longer than 2 mm . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. S. campestris. 4. Leaves and calycine lobes thick and succulent, heavily cutinized; leaves broadest
above the base, tapering somewhat to the sessile nonclasping base, the venation 
obscure and flush with the surface; calyx lobes usually less than twice the lengthof the calyx tube, generally less than 4 times as long as broad; corolla lobes usually equaled or exceeded by the calyx lobes, the corolla lobes usually less than I cm. long and narrower than 7 mm.; stigmatic lobes less than 5 mm. long; anthers 
shorter than 2 mm. . ........................... 5. S. arenicola. 

5 ( 3). Perennial with elongate rhizomes, sometimes stoloniferous; leaves oblong to 
narrowly obovate; calyx lobes broadened above the middle ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 6. S. calycina. 5. Annual without rhizomes or stolons; leaves suborbicular to cordate-ovate; calyx lobes
narrowed above the middle ..................... 3. S. angularis.

"' Adapted from R. L. Wilbur in Rhodora 57: 1-36, 43-72, 78-104. 1955. 
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I. Sabatia gentianoides Ell. Erect strict annual to 5 din. tall; stem usually unbranched
or only slightly branched above the middle; leaves dimorphic, thick, the venation obscure, 
those of the basal rosette wide-spreading and oblong to orbicular-spatulate, to 3 cm. long 
and 12 mm. wide; cauline leaves linear, strongly ascending or sometimes appressed to 
the stem, to 1 din. long and less than 3 mm. wide; flowers subsessile, 7- to 12-merous, 
borne singly or in clusters of several at apex of main stem or in axils of uppermost leaves, 
subtended by 2 conspicuously long linear bracts; calyx tube broadly campanulate, smooth 
and nerveless, to 8 mm. long, the subulate recurved lobes to 15 mm. long; corolla pink 
to deep-rose-color; corolla lobes elliptic to oblanceolate or spatulate, obtuse to acute, 
to 3 cm. long and 1 cm. wide; stigmatic lobes 4-7 mm. long; capsule ovoid, to 10 mm. 
long and 6 mm. in diameter. In boggy or wet pinelands and savannahs in s.e. Tex., May
Aug.; from N.C., s. to Fla. and Tex. 

2. Sabatia dodecandra (L.) B.S.P. LARGE MARSH-PINK. Perennial to about 7 dm. high,
rhizomatous and stoloniferous, with alternate branches or dichotomous above the middle; 
leaves narrowly elliptic to lanceolate, 2-5 cm. long, obtuse to acute or subacuminate; 
flowers 8- to 12-merous; calyx lobes lanceolate, 1-3 mm. wide, conspicuously 3- or 
5-nerved; corolla lobes pink or whitish, yellow at the base, narrowly oblanceolate to
somewhat spatulate, 15-22 mm. long, 4-9 cm. wide. In s.e. Tex., June-Aug.; from S.C.
to Tex.

Our plants are referable to var. foliosa (Fern.) Wilbur, characterized by having inter
nodes that are equal to or shorter than the subtending leaves, stolons present, and grow
ing in depressions in open woods, about ponds and on stream margins and in ditches. Var. 
dodecandra is typically coastal where it occurs in brackish habitats on the Atl. coast. 

3. Sabatia angularis ( L.) Pursh. RosE-PINK, Bl'ITER-BLOOM:. Erect annual to 7 dm. tall,
with simple strongly 4-angled slightly winged stems or bushy-branched; cauline leaves 
membranous, the lower suborbicular, the middle and upper cordate-ovate, clasping, 3-
to 7-nerved, to 3 cm. long and 25 mm .. wide; calyx tube about 1.5 mm. long, the thin 
lobes narrowed above middle and about 1 cm. long; corolla pink or roseate, delicately 
fragrant; corolla lobes oblong to obovate or elliptic, obtuse, to about 2 cm. long; stigmatic 
lobes slender, 3-6 mm. long; capsule to 8 mm. long and 5 mm. wide. In open pine
hardwood flats and edge of woods in e. Tex., May-July; N.Y., w. to Ill. and s. to Fla. 
and Tex. 

4. Sabatia campestris Nutt. Erect annual to 5 dm. tall, usually much smaller; stem
with few or no branches on lower half but with several simple or forking mostly alternate 
branches above; leaves membranous, oblong-elliptic to broadly ovate-elliptic, obtuse to 
acute, broadly clasping stem, to 45 mm. long and 2 cm. wide; calyx tube to 8 mm. long, 
strongly pentagonal with 5 short wing-angles extending up to the sinuses, its 3-nerved 
lobes linear-lanceolate and to 25 mm. long; corolla roseate to pale-pink or rarely white; 
corolla lobes broadly obovate to elliptic, obtuse to acute, to 23 mm. long and 15 mm. 
wide, their yellow basal spots 3- to 6-lobed with 1 or 2 middle lobes longest; stigmatic 
lobes greenish, becoming yellow with age, 5-8 mm. long; capsule to 9 mm. long. In

moist or dry soil in fields, prairies, cedar-oak flats and along streams in e. half of Tex. 
and s.w. along the coast, Apr.-July; Ill. and Kan., s. to Tex. and Miss. 

5. Sabatia arenicola Greenm. Erect or erect-spreading annual, to 3 dm. tall; stems
simple or branching from the base upward to form a globose intricate mass; leaves thick
succulent, widely spreading, the venation obscured, varying from elliptic-obovate at 
base to oblong or ovate-lanceolate above, obtuse, to 25 mm. long and 13 mm. wide, 
usually much smaller; calyx tube to 8 mm. long, strongly pentagonal due to the thick 
co!>tae or ribs, the thick lobes triangular-lanceolate and to 15 mm. long; corolla roseate 
to sometimes white; corolla lobes about as long as or shorter than the calyx lobes, obovate 
to oblong, obtuse; stigmatic lobes greenish, 2.5-4 mm. long; capsule to 9 mm. long. 
S. carnosa Small. On beaches, depressions in dunes, salt flats, fields and savannahs in s.
Tex., Apr.-July; in La., Tex. and n.e. Mex.

6. Sabatia calycina (Lam.) Heller. Rigidly erect perennial with a slender or thick
rhizome, to 4 dm. tall; stems weak, simple or with either opposite or alternate divergent 
or somewhat ascending branches; leaves membranous, oblong to narrowly obovate, 
obtuse to acute, to 1 dm. long and 2 cm. wide; flowers usually borne singly, 5- or 6-
rnerous; calyx tube thin, smooth or with the veins only slightly elevated, to 5 mm. long, 
its thin foliaceous lobes oblanceolate to spatulate and to 3 cm. long; coro11a white or 
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pale-rose to pink; corolla lobes oblanceolate to spatulate or elliptic, obtuse or acute, to 
15 mm. long and 6 mm. wide; stigmatic lobes 4-6 mm. long; capsule to 1 cm. long and 
8 mm. in diameter. Ditches and shaded river swamps and bottoms in s.e. Tex., June-July; 
from s.e. Va., s. to Fla. and Tex.; also Cuba and Hisp. 

2. CENTAURIUM HILL CENTAURY 

Mo�tly low and small branching annuals but sometimes tall and showy; flowers light
pink to rose-purple or reddish; calyx 4- or 5-parted, the lobes slender and appressed to 
the corolla tube; corolla funnelform or salvedonn, with slender tube and 4- or 5-parted 
limb; anthers exserted, erect, spirally twisting; style slender, single; stigma capitate or 
bifid. 

A genus of about 45 species in temperate regions of the world. 
1. Corolla lobes 7 mm. or more long, about as long as the corolla tube (2)
1. Corolla lobes rarely more than 6 mm. long, much shorter than the corolla tube ( 4)
2 ( 1). Some of the leaves oblong or oblong-elliptic; corolla tube and calyx lobes about

equal in length ............................... 1. C. calycosum var. 
· calycosum. 

2. AU leaves typically linear; corolla tube conspicuously exceeding the calyx lobes ( 3)
3( 2). Plant without minute glands ................... 2. C. Beyrichii var. Beyricltii. 
3. Plant ( especially the leaves) densely covered with minute glands ............... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. C. Beyrichii var. 
glanduliferum. 

4( 1). Corolla lobes 2 mm. or more wide; at least some of tl1e cauline leaves oblong 
or oblong-elliptic ............................. 1. C. calycosum var. 

brevi-florum. 
4. Corolla lobes less tlmn 2 mm. wide; all cauline leaves linear or rarely very narrowly

linear-oblanceolate ............................ 3. C. texense.

l. Centaurium calycosum ( Buckl.) Fem. var. calycosum. RosITA. Plant erect, simple
or corymbosely branched, to 6 dm. tall, usually much smaller; cauline leaves oblong to 
oblong-elliptic or sometimes narrowly lanceolate, to 6 cm. long and 13 mm. wide; pedicels 
equaling or sometimes exceeding the calyx; flowers pink to rose-color, rarely white; 
corolla tube about equaled in length by the oblong to obovate or oval lobes (7-13 mm. 
long) and the calyx lobes; seeds light -brown. Erythraea calycosa Buckl. Usually in moist 
soil along streams, in prairies and meadows, and on hillsides in cen. and w. Tex., Apr.
June; from Tex. to Mo., w. to Ut., Nev., Ariz. and n. Mex. 

The var. breviRorum Shinners of central and south Texas is distinguished from var. 
calycosum by its smalier corolla lobes (5-7 mm. long) and the calyx lobes (6-10 mm. 
long) being shorter than the corolla tube. It occurs in similar habitats but is also found 
in salt marshes along the coast. 

2. Centaurium Beyrichii ( T.&G.) Robins. var. Beyrichii. MOUNTAIN PINK. Plant
slender, to 3 dm. tall, at length fastigiately branched; cauline leaves linear to very 
narrowly linear-oblanceolate, to 3 cm. long and 3 mm. wide, the uppermost nearly 
filiform; pedicels about equal to or shorter than the calyx; flowers numerous, pink; 
corolla tube equal to or somewhat exceeding in length the elliptic to linear-oblong lobes 
(7 -12 mm. long), about half again the length of the calyx lobes; seeds dark-brown. 
Erythraea Beyricl1ii T.&G. On rocky open limestone slopes and in seepage on granite 
boulders from n.-cen. to w. Tex., where it is rare, May-Aug.; Tex. and Ark. 

The var. glanduliferum CorreII, of west Texas, is a small much-branched plant about 
15 cm. tall. It is distinguished from var. Beyrichii by the occurrence of numerous minute 
glands, especially on the leaves. It also has blackish or very dark-brown seeds. 

3. Centaurium texense ( Griseb.) Fem. LADY Bmo's CENTAURY.0 Plant erect, corym
bosely and diffusely branched above, to 3 dm. tall; cauline leaves linear to rarely linear
lanceolate, to 25 mm. long and about 4 mm. wide, the upper leaves reduced to subulate 
bract�; pedicels about as long as the calyx; flowers small, light-pink; corolla tube about 
twice the length of the linear-oblong to oblong-elliptic lobes ( 6 mm. or less long and to 

0 See Appendix. 
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1.5 mm. wide ), noticeably exceeding the calyx lobes; seeds light-brown. Erythraea 
texensis Griseb. Usually in dry calcareous soils on bills and barrens but occasionally in 
depressions on granite, on the Edwards Plateau and Blackland Prairies, June-Aug.; from 
Tex. n. to Mo. 

3. EUSTOMA SALISB, CATCHFLY-GENTIAN 

Annual or short-lived perennial, more or less glaucous, with erect or ascending leafy 
stems from a taproot and usually a rosette; leaves opposite, sessile and clasping the stem, 
entire; flowers long-pedicelled, showy, solitary or paniculate; calyx deeply cleft, the lobes 
long-attenuate, keeled; corolla deeply campanulate; corolla lobes erect, convolute in bud, 
the apex entire or somewhat erose and sometimes apiculate; stamens 5 or 6, inserted on 
the corolla throat; anthers oblong, versatile, straight or recurved; style slender, sub
persistent, with a prominently two-lipped stigma; capsule ellipsoid, 2-valved, many
seeded. 

An American genus of several species, mostly in Mexico. 

1. Corolla lobes 2 5  mm. long or less, less than 1 5  mm. wide .................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. E. exaltatum. 

1. Corolla lobes usually more than 30 mm. long, mostly 20 mm. or more wide ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. E. grandiflorum. 

I. Eustoma exaltatum ( L.) G. Don. Plants to 7 dm. tall, with one or several stems
branched above; basal leaves obovate, the cauline leaves oblong to oblong-elliptic and 
obtuse to subacute, to 9 cm. long and 3 cm. wide; pedicels to 1 dm. long; calyx lobes to 
18 mm. long; corolla blue to deep-lavender or white, the tube about 1 cm. long; corolla 
lobes oblong-obovate, about twice as long as the tube or rarely to 2 5  mm. long; style 
slender, about 5 mm. long; stigma lobes about 2 mm. long; capsule to 2 cm. long. E.

silenifolium Salish. In damp places in prairies and fields, often in alkaline or saline soils 
in s. and w. Tex., June-Oct.; in s. U.S., Mex., Br. Hond. and W.I. 

The white-flowered plant has been designated f. albiflorum Benke. 
2. Eustoma granclillorum (Raf.) Shinners. LJRA DE SAN PEDRO, BLUEBELLS. Plants very

similar to E. exaltatum, to 7 dm. tall; leaves ovate to elliptic-oblong or elliptic-lanceolate, 
noticeably 3-veined, to 8 cm. long and 3 cm. wide; pedicels to 6 cm. long; calyx to 3 cm. 
long, the lobes subulate; corolla variously colored blue-purple, pinkish, white or white 
and purple-tinged or yellowish; corolla lobes 3-4 cm. long, elliptic-obovate, at least 3 
times as long as the tube; capsule to 2 cm. long. E. Russellianum (Hook.) Sweet. In 
moist places in prairies and fields and about tanks in most of Tex., June- Sept.; Okla. and 
Tex., w. to Neb. and Colo., s. to Mex. 

Several forms have been segregated based on the following flower-colors: white, f. 
Fisheri ( Standl.) Shinners; white with purple-tinge� lobes, f. bicolor (Stand!.) Shinners; 
pink, f. roseum (Stand!.) Shinners; yellow, f. 0avi8orum ( Coclcll.) Shinners. 

4. GENTIANA L. GENTIAN 

Annual or perennial ( in ours ) typically glabrous or puberulent herbs with sessile or 
subsessile entire leaves and showy -ffowers; flowers 4- or 5-merous, solitary, racemose or 
cymose; calyx tube campanulate, obconic or tubular; corolla tubular to funnelform, 
salverform or campanulate, convolute in bud, often with intermediate plaited folds that 
bear appendages or teeth at the sinuses; stamens inserted on the tube of the corolla; style 
short or none, the persistent stigmas 2; capsule ellipsoid, 2-valved, the innumerable seeds 
either borne on placentae at or near the sutures or covering nearly the entire inner face 
of the capsule. 

A large genus of several hundred species found mostly in temperate and cool regions 
of the world. 

1. Corolla 3- 5 cm. long, blue or whitish; plant essentially glabrous; east Texas ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. G. Saponaria.

1. Corolla 2-2.5 cm. long, violet-color; plant more or less glandular-ciliolate; west Texas
•........................•................••. 2. G. Blgelooli. 
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1. Gentians Saponaria L. BOTrLE-GENTIAN, S0APW0RT-GENTIAN. Perennial with a stout
caudex and coarse roots, to 8 run. tall, the stem glabrous or sometimes slightly puberulent 
in lines; leaves narrowly elliptic to lanceolate, obtuse to acute or occasionally shortly 
acuminate, abruptly narrowed at base, to 1 din. long; involucre of 2 to 4 leaves, the 
outer to 6 cm. long and 2 cm. wide; calyx lobes firm, oblong to oblanceolate or sometimes 
lanceolate, ascending, to 12 mm. long; corolla blue or whitish, cylindric-oblanceolate, 3-5 
cm. long, 1-1.5 cm. in diameter at the slightly open summit, the rounded to subacute
lobes erect and only slightly longer than the appendages. In moist woods, thickets and
sandy swamps in s.e. Tex., Sept.-Nov.; from Ga. to e. Tex., n. to N.Y., W.Va., Ind., Wisc.
and Minn.

2. Gentiana Bigelovii Gray. Perennial, glandular-ciliolate throughout ( especially on
the nerves, calyx and leaf margins), to 3 run. tall, the slender erect stem leafy; leaves 
thickish, oblong to oblong-lanceolate, obtuse, to 35 mm. long and 1 cm. wide; flowers 
5-merous, short-pedicelled to sessile in upper axils to form a several- to many-flowered
leafy-bracted raceme; calyx nearly regular, the tube to 7 mm. long and the slightly
irregular linear-subulate lobes about as long; corolla violet-color, cylindrical-funnelfonn,
nearly closed in anthesis, 2-2.5 cm. long, the short lobes acutish; lobes of the plaits
triangular, 2-cleft, acute, about half as long as the corolla lobes. Rocky meadows and
slopes of high mts. in w. Tex., Aug.-Oct.; from Colo. to w. Tex., N.M. and Ariz.

5. SWERTIA L. GREEN GENTIAN. ELXWEED 

A genus of 50 or more species in North America, Eurasia and Africa. 
I. Swertia radiata (Kell.) 0. Ktze. DEER'S-EARS. Stout perennial with mostly simple

stems from a thickened taproot, more or less puberulent throughout, to 18 dm. tall, very 
leafy; leaves in whorls of 4 to 6, the radical and lower cauline leaves obovate to oblong 
and to 25 cm. long and 4 cm. wide, the uppermost leaves lanceolate and at length linear; 
flowers numerous in long cymose panicles, 4-merous; calyx lobes linear-lanceolate and to 
15 mm. long; corolla greenish-white flecked or irregularly lined with purple, bearing a 
setaceously lobed crown near the base; corolla lobes broadly elliptic, abruptly acuminate, 
about 15 mm. long, with a pair of elongate contiguous and densely fringed glands about 
the middle; fruit ellipsoid-conic, brownish-vernicose, about 2 cm. long; seeds about 5 mm. 
long. Frascra speciosa Hook. In limestone soil in open pine and pine-fir forests and in 
canyons in the Guadalupe Mts. of w. Tex., June-Oct.· from S.D. and Wash., s. to w. 
Tex., N.M., Calif. and n.e. Mex. 

A good browse that is much eaten by deer. 

6. BARTONIA Mum.. 
0 

Plants annual or biennial, herbaceous; stem filifonn, often somewhat spiraled or 
twining, mostly green or yellowish; leaves reduced to subulate scales; inflorescence a 
terminal panicle or raceme of small white to yellowish or purplish 4-merous flowers; calyx 
cleft to or near the base; corolla campanulate, the lobes about equaling the tube, imbricate 
in bud; stamens short, inserted at the sinuses of the corolla; anthers oval; style very 
sho1 t and stout; capsule thick-cylindric, flattened, 2-valved; seeds numerous. 

Four species confined to the eastern half of North America. 
1. Calyx about 3 mm. long; corolla about 5 mm. long, the lobes lanceolate and tapering

to an acute to acuminate apex; capsule shorter than the corolla, the style about 
1.5 mm. long .. .. ... . .. ......... ......... . .... 1. B. paniculata. 

1. Calyx 1.5-2 mm. long; corolla about 2.5 mm. long, the lobes elliptic and obtuse to
obtuse-apiculate; capsule usually exceeding the corolla, the style about 0.5 mm. 
long ... .... ...... ...... ..................... 2. B. texana. 

1. Bartonia paniculata ( Michx.) Muhl. ScREW-STEM. Plant glabrous, to about 4 dm. 
high, with an erect or somewhat twining or flexuous stem; leaves scalelike, alternate or 
sometimes opp�ite below; inflorescence usually a short-branched panicle, elongate; 
pedicels slender, ascending or divergent, about 1 cm. long; flowers to about 5 mm. long; 
sepals lanceolate, subacuminate, 2-3 mm. long; petals lanceolate, creamy-white, long-

0 See Appendix. 
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acuminate; capsule ellipsoid, usually much shorter than the corolla, the persistent style 
about 1. 5 mm. long. In sandy bogs and meadows in e. Tex., Aug.-Sept.; mostly along 
the coast from N.S. and N.J., s. to Fla., Okla. and Tex. 

2. Bartonia texana Correll. Plant inconspicuous, glabrous, to 3 dm. high; stem slender,
usually rigidly erect; leaves scalelike, alternate or rarely subopposite, about 1 mm. long; 
flowers in a slender lax raceme or panicle; pedicels slender, ascending, to 15 mm. long; 
calyx 1.5- 2  mm. long, the lobes triangular-lanceolate and acute; corolla whitish, about 
2.5 mm. long, the lobes elliptic and obtuse to obtuse-apiculate; stamens in sinus of petals; 

capsule ellipsoidal-subquadrate, usually exceeding the corolla, dehiscent at apex by 
separation of the style, the persistent style about 0.5 mm. long. On sphagnum moss 
along wooded stream in Tyler Co., s.e. Tex., Sept.-Oct.; endemic. 

7. OBOLARIA L. PENNYWORT 

A monotypic genus. 

I. Obolaria virginica L. Herbaceous and succulent purplish-green smooth perennial
with a simple or sparingly branched stem from fleshy-thickened saprophytic roots, rarely 
more than 10 cm. tall; leaves sessile, opposite, cuneate-obovate, to 15 mm. long and 
about as wide near the apex, reduced to scales on lower part of stem; flowers solitary or 
in groups of 3, terminal and axillary, nearly sessile; calyx of 2 spatulate spreading sepals 
that resemble the leaves; corolla white, 4-merous, marcescent, the elliptic-oblong or 
eventually spatulate lobes ( about 5 mm . long ) imbricatcd in bud; stamens short, inserted 
at the sinuses of the corolla; style short, persistent, the stigma bifid; capsule ovoid, the 
solitary cell cruciform, the seeds covering entire face of the walls. In humus of low 
moist hardwoods in e. Tex., Mar.-Apr.; from Fla. to Tex., n. to N.J., Pa., W.Va., 0., Ind. 
and s. Ill.

8. NYMPHOIDES H1LL FLOATING-HEART 

Perennial submersed aquatic plants with floating leaves on long petioles that bear near 
their summit an umbel of flowers an<l often a cluster of short spurlike roots; calyx 5-
partcd; corolla almost rotate, 5-parted, the lobes bearing a glandular appendage near the 
base; style short or none, the persistent stigma 2-lobed; capsule few- to many-seeded, at 
length bursting irregularly; seeds papillate, the coat hard. 

A genus of about 2 0  species; often placed in the segregate family Menyanthaceae. 

1. Petioles slender, sometimes with clusters of roots just below the leaf blade; leaves
mostly basal; flowers white, in clusters on the petioles . ..... .. . ... .... .. . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. N. aquatica. 

1. Petioles rather stout, without clusters of roots; leaves mostly from branching stems;
flowers yellow, axillary ... . ....... . ..... ....... 2. N. peltata. 

1. Nymphoides aquatica ( Gmel.) 0. Ktze. Plant coarse; leaves mostly basal, suborbicu
lar to reniform, with a deep basal sinus, heavy in texture, smooth and yellowish green on 
upper surface, dark-punctate or pitted on lower surface, to 15 cm. wide; petiole slender, 
arising from a cluster of fleshy roots, purple-glandular, to 2 5  cm. or more Jong; pedicels 
to 8 cm. long; calyx to 5 mm. long; corolla white, about 15 mm. broad; capsule elongate, 
to 15 mm. long; seeds glandular-roughened. Limnanthemum trachyspermum Gray. In 
ponds and sluggish streams in e. Tex., May- July; from Fla. and Tex., n. locally to s. 
N.J. and Del. 

2. Nymphoides peltata ( Gmel.) 0. Ktze. YELLOW FLOATING-HEART. Plant coarse; stem
stout, extensively creeping and branching; leaves opposite, subtending the umbel, sub
orbicular, coarsely undulate-dentate, to about 15 cm. long and wide; pedicel often 6 cm. 
long or more, stout; calyx lobes elliptic-lanceolate, subobtuse, 1 cm. long or more; corolla 
bright-yellow, 2-3 cm. broad, its segments somewhat fringed; anthers 4- 5 mm. long; 
capsule strongly beaked, to 2 5  mm. long; seeds flat, narrowly winged, with fringelike 
margins. In quiet waters of rivers and streams and on wet sandy shores of lakes in n.-cen. 
Tex., July-Sept.; introd. from Eur. for cult. but escapes and has become established 
from N.Y. s. to Tex. 
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Trees, shrubs, vines or herbs, often with milky juice; leaves opposite or alternate or 
occasionally verticillate, entire; flowers regular, perfect; calyx gamosepalous, the 5 usually 
imbricate lobes mostly parted nearly to the receptacle, frequently bearing various 
glandular appendages within; corolla gamopetalous, varying from salverform or infundi
buliform to urceolate or campanulate, the tube sometimes bearing somewhat conspicuous 
faucal appendages within, the lin1b 5-parted, the lobes sinistrorsely or dextrorsely con
torted in aestivation; stamens 5, alternate with the corolla lobes in the tube, tl1e introrse 
anthers 4-celled; ovary bicarpellary, the single style surmounted by a massive stigma of 
diversified sbucture; fruit follicular ( in ours); seeds naked or comose. 

About 180 genera and 1,500 species of cosmopolitan distribution. The family contains 
many ornamental as well as poisonous plants. 

1. Leaves alternate ( 2 )
1. Leaves opposite or whorled ( 3)
2( 1 ). Intricate much-branched shrub; seeds comose; tube of corolla much shorter than

its lobes; rare and local in southern Trans-Pecos .... 1. Haplophyton, p. 1211. 
2. Simple or several-branched perennial herbs; seeds naked; tube of corolla mostly at

least equaling its lobes; widespread ............. 2. Amsonia, p. 1211. 
3 ( 1). Twining vine ................................ 3. Trachelospermttm, p. 1215 
3. Plant erect or trailing, never twining ( 4)
4( 3). Trailing evergreen herb; corolla lavender-blue to reddish-purple ............. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. Vinca, p. 1215. 
4. Erect shrubs or perennial herbs; corolla white to scarlet, never bluish ( 5)
5(4). Corolla less than 1 cm. broad ................... 5. Apocynum, p.1216. 
5. Corolla 2 cm. broad or more ( 6)
6( 5). Suffrutescent herb or low shrub to about 3 dm. tall, native; inflorescence simple,

bearing as many as 3 large flowers ............... 6. Macrosiphonia, r· 1217.
6. Large shrub or small tree more than 3 dm. tall, introduced as omamenta ; inflores-

cence iliyrsiform, bearing numerous Bowers ....... 7. Nerium, p. 1218. 

I. HAPLOPHYTON A. DC. COCKROACH PLANT 

Three species are known, all in this hemi�phere. An extract of the dried leaves of 
iliese plants when mixed with molasses is said to he an effective poison for such insects 
as cockroaches, flies, mosquitoes, fleas and lice. 

I. Haplophyton Crooksii L. Benson. Intricate much-branched shrub to about 6 elm. tall;
stems and branches green, more or less puberulent with appressed hairs; leaves short
petioled, predominately alternate, occasionally opposite, lanceolate, obtuse to acute at 
apex, 1 5-32 mm. long, 4-10 mm. wide, shortly hispid with pustulate hairs; flowers rather 
showy, solitary or rarely paired in the upper leaf axils; calyx 5-parted, the linear lobes 
3- 5 mm. long, essentially equal, not imbricate or scarcely so, witl1out squamellae; corolla
bright-yellow, salverform, not appendaged within, 7 mm. long or more, pubescent, the
limb equally 5-parted, sinhtrorsely contorted, longer than the tube; anthers not connivent,
without an enlarged connective, wholly included; ovary apocarpous, without a nectary,
containing numerous ovules; follicles terete, elongate; seeds black, 6-7.5 mm. long,
somewhat grooved and ridged, commonly with part of the surface with broad papillae
resembling pebble-grained leather or at least with the ridges broken instead of con
tinuous, comose at apex. On dry rocky slopes in canyons in Presidio Co. in the Trans
Pecos; from w. Tex. to Ariz. and n. Mex.

2. AMSONIA WALT.149 BuJE-STAR 

Caulescent herbaceous perennials; leaves alternate or subverticillate, not glandular; 
inflorescence thyrsiform, terminal or occasionally lateral, bearing several to many flowers; 

m Ref.: R. E. Woodson, Jr. in N. Am. Fl. 29(2) :126-131.1938. 
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calyx 5-parted, the lobes essentially equal, scarcely imbricate, without squamellae; 
corolla salverfonn, the limb regularly 5-parted, the lobes sinistrorsely contorted; anthers 
not connivent, without an enlarged connective, wholly included; ovary apocarpous, 
without a nectary, containing numerous ovules; follicles terete, continuous or more or 
less moniliform; seeds numerous, naked, rather corky. 

A genus of about 25 species in North America and one in Japan. 
I. Distribution in eastern one third of Texas; plant usually with upper leaves broader

than those below, rarely with linear leaves; corolla never constricted at orifice; 
follicles slender, continuous or only very slightly articulate ( 2) 

I. Distribution in western two thirds of Texas; plant with all its leaves or at least those
on upper haH of stems linear to linear-lanceolate or filiform; corolla very rarely 
not constricted at orifice ( 6) 

2 ( 1). Corolla glabrous externally ( 3) 
2. Corolla pubescent externally ( 4)
3( 2 ). Calyx lobes and bracts glabrous; distribution in extreme southeast Texas

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 1. A. glaberrirna. 
3. Calyx lobes and bracts commonly long-ciliate; distribution in north- and south

central Texas and the Edwards Plateau . . . . . . . . . . 2. A. ciliata. 

4( 2). Calyx glabrous; leaves thinly membranaceous, opaque above ............... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. A. tabernaernontana. 

4. Calyx more or less pilose; leaves firmly membranaceous or subcoriaceous, lustrous
above (5) 

5 ( 4). Stems geniculate at base, from a creeping rootstock, to about 5 dm. tall; leaves 
not over 3.5 times as long as wide; corolla lobes mostly but not always longer 
than the tube; in prairies ....................... 4. A. repen$. 

5. Stems erect, from a woody rootstock, usually much more than 5 dm. tall; leaves 4 to
· 6 times as long as wide; corolla lobes rarely longer than the tube; in wet soils of

low woodlands, meadows and ditches . . . . • . . . . . . . 5. A. illustris. 

6( 1). Corolla tube not constricted at orifice; leaves, bracts and calyx lobes usually with 
long loose 'hairs on margins . . . . . . . . . . . . . . . . . . . . . 2. A. ciliata. 

6. Corolla tube more or less constricted at orifice; leaves, bracts and calyx lobes not as
above (7) 

7 ( 6). Follicles stout, conspicuously articulate-monilifonn; stems densely tomentose 
with white crinkly hairs . . . . . . . . . . . . . . . . . . . . . . . . 6. A. arenaria. 

7. Follicles slender, continuous, not articulate; stems glabrous or hirtellous with straight
hairs (8) 

8 ( 7). Corolla tube 15 mm. long or less, only slightly constricted at orifice ( 9) 
8. Corolla tube more than 15 mm. long, conspicuously constricted at orifice ( 11 )
9( 8). Leaves noticeably dimorphic, those on lowei: half of stems elliptic-lanceolate,

those on upper part of stem linear or linear-lanceolate; distribution Pecos County 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. A. Tharpii. 

9. Leaves not noticeably dimorphic; distribution west of Pecos County (IO)
10 ( 9). Corolla lobes 3-5 mm. long; plants glabrous or hirtellous; distribution in southern 

part of Trans-Pecos Texas . . . . . . . . . . . . . . . . . . . . . . 8. A. Palmeri. 
10. Corolla lobes 5-7 mm. long; plants always hirtellous; distribution El Paso County ..

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 9. A. hirtella. 

11 ( 8). Plants glabrous; corolla lobes more than 10 mm. long; distribution in Edwards 
Plateau and eastern Trans-Pecos regions .......... 10. A. longi{lora. 

11. Plants pubescent or very rarely glabrous; corolla lobes less than IO mm. long;
distribution only in Trans-Pecos region ........... 11. A. salpignantha. 

1. Amsonia glaberrima Woods. Stems to 8 dm. tall, wholly glabrous; leaves alternate,
firmly membranaceous, oblong-elliptic to narrowly lanceolate, to 8 cm. long and 2 cm. 
wide, acuminate, narrowed at the base, wholly glabrous, opaque on both sides, the 
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petioles 2-4 mm. long; inflorescence rather diffuse, scarcely surpassing the foliage, bearing 
several to numerous medium-sized azure flowers; pedicels 3-4 mm. long, glabrous; calyx 
lobes ovate-triangular, acute, about 1.5 mm. long, glabrous; corolla wholly glabrous 
externally, the tube 6.5-7 mm. long, about 1 mm. in diameter at the base, somewhat 
dilated above the insertion of the stamens, not constricted at the orifice, the lobes 6-7 mm. 
long, glabrous, somewhat spreading; follicles relatively slender, continuous, 8-10 cm. 
long, glabrous. In dense woods and low pinelands in extreme s.e. Tex., Mar.-May; also La. 

2. Amsonia ciliata Walt. Stems to 15 dm. tall, from woody stolons, more or less densely
pilose to glabrate or glabrous; leaves alternate, sessile or subsessile ( at least above), 
oblong-lanceolate to linear-lanceolate or filiform, to 8 cm. long and 1 cm. wide, attenuate 
at each end, often rather distinctly heterophyllous, frequently with long weak hairs 
scattered along· margins, the lower leaves broader than the upper; inflorescence barely 
surpassing the foliage, bearing several to numerous medium-sized azure flowers; pedicels 
3-5 mm. long, puberulent to glabrate; calyx lobes ovate-lanceolate to linear-lanceolate,
long-acuminate, 1-2 mm. long, glabrous or with a few long weak marginal hairs; corolla
glabrous externally, the tube 6-8 mm. long, about 1 mm. in diameter at base, somewhat
dilated above the insertion of the stamens, not constricted at the orifice, the lobes 7-8
mm. long, glabrous, somewhat spreading; follicles relatively slender, continuous, 9-11 cm.
long, glabrous. On limestone and chalky hills, grasslands, along railroad tracks, in sandy
loam of prairies and in cedar brakes on the Edwards Plateau and in n.-cen. and s.-cen.
Tex., Mar.-May; from N.C., s. to Fla. and Tex.

Vegetatively, this species is highly variable. The following two variants are known to 
occur in Texas. 

Var. texana (Gray) Coult. [A. terana (Gray) Heller]. Leaves oblong-lanceolate to 
essentially elliptic above, narrowly elliptic-lanceo1ate to linear-lanceolate below, 2-6 cm. 
long, 3-17 mm. wide. 

Var. 6lifolia Woods. [A. ciliata var. tenuifolia (Raf.) Woods.]. Leaves predominantly 
verticillate, linear-lanceolate to filiform, 2-5 cm. long, 0.5-4 mm. wide. 

3. Amsonia tabemaemontana Walt. Stems 3-10 dm. tall; leaves alternate, rather thinly
membranaceous, ovate to oblong-elliptic or lanceolate, 6-15 cm. long, to 5 cm. broad, 
acute to acuminate at apex, obtuse to broadly acute at the base, wholly glabrous to 
finely puberulent beneath, opaque on both sides, the petioles 3-6 mm. long; inflorescence 
barely surpassing the foliage, bearing several to numerous azure Bowers; pedicels 3-6 
mm. long; calyx lobes ovate to ovate-lanceolate, 1-2 mm. long, glabrous; corolla more or
less pilose externally, the tube 6-8 mm. long, about 1 mm. in diameter at the base, some
what dilated above the insertion of the stamens, not constricted at the orifice, the lobes
4-7 mm. long, spreading; follicles relatively slender, continuous, 8-12 cm. long, glabrous.
In sandy soil about lakes and along streams in n.e. Tex., Mar.-May; from Pa., s. to Ga.
and s.w. to Tex.

Those plants with lanceolate to narrowly oblong-elliptic leaves 6-15 cm. long and 
1-2.5 cm. wide have been placed in var. salicifoUa (Pursh) Woods. (var. Gattingerl
Woods.)

This species, along with A. glabe"ima, A. illustris and A. repens, form an extremely 
close alliance, and it is questionable as to whether or not they should be maintained 
as separate species rather than variants of one complex unit. The degree of pubescence or 
lack of pubescence on the corolla and calyx, that mainly separate these entities, is not an 
entirely reliable characteristic. 

4. Amsonia repens Shinners. Stems usually geniculate at base, from a creeping woody
rootstock, to about 5 dm. tall; leaves subsessile to shortly petiolate, crowded, lanceolate to 
elliptic-lanceolate, acute to acuminate, to 6 cm. long and 3 cm. wide, those on middle of 
stem not over 3.5 times as long as wide; inflorescence equal to or scarcely exceeding the 
foliage, bearing numerous light indigo-blue flowers; pedicels to 5 mm. long; calyx 
pilosulous, t'he subulate lobes about 2 mm. long; corolla pilose externally, the tube to 9 
mm. long, not constricted at orifice, the spreading lobes usually longer than the tube;
follicles slender, continuous. On prairies and along railroad tracks in e. Tex., Mar.-May;
endemic.

5. Amsonia illustris Woods. Stems erect, rather stout, from a woody rootstock, to 12
dm. tall; leaves alternate, subcoriaceous to firmly membranaceous, rather narrowly 
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lanceolate to elliptic-lanceolate, to 1 dm. long and 3 cm. broad, acute to acuminate, 
cuneate at the base, glabrous, the upper surface lustrous, the petioles 1-4 mm. long; 
inflorescence barely surpassing the foliage, bearing numerous pale-blue flowers; pedicels 
2-8 mm. long; calyx lobes narrowly lanceolate, acuminate, 1.5-3 mm. long, more or less
pilosulous; corolla more or less pilo�e externally, the tube 6-8 mm. long, about 1 mm. in
diameter at the base, slightly dilated at the insertion of the stamens, not constricted at
the orifice, the lanceolate lobes 5-10 mm. long, spreading; follicles somewhat articulate
to essentially continuous, slender, papyraceous, 8-14 cm. long, glabrous. In wet soil of
swamps, meadows, low woodlands, and in streams and ditches in the e. third of Tex.,
Mar.-June; from s. Mo. and e. Kan. to Tex.

6. Amsonia arenaria Standl. Plant stoloniferous and forming large colonies; stems 2-5
dm. tall, tomentose with crinkly hairs; leaves sessile, alternate to subverticillate, very 
narrowly oblong-lanceolate to subfiliform, 4-6 cm. long, 1-5 mm. broad, tomentulose; 
inflorescence somewhat condensed, barely surpassing the foliage, bearing several to 
numerous pale-lead-blue flowers; pedicels 0.5-3 mm. long; calyx lobes linear-subulate, 
4-8 mm. long, tomentulose; corolla glabrous externally, the clavate tube 8-11 mm. long,
about 1.5 mm. in  diameter at the base, somewhat inflated at the insertion of the stamens,
sharply constricted at the orifice, the oblong-elliptic lobes 5-10 mm. long and spreading;
follicles relatively stout, conspicuously articulate-moniliform, 5-8 cm. long, nearly
glabrous or inconspicuously puberulent. In sandy soils and sandhills in extreme w. Tex.,
Apr.-May; from w. Tex. to s.e. Ariz. and Chih.

This species is readily separated from the superficially similar A. hirtella and A. Palmeri 
by its crinkly hairs that form a tomentum on the stems. 

7. Amsonia Tharpii Woods. Perennial suffrutescent herb; stems from heavy woody
rootstock, hirtellous, to 2 dm. tall; leaves subsessile, crowded, with scattered hairs to 
essentially glabrous, dimorphic, those on lower half of stems elliptic-lanceolate, those 
above linear to linear-lanceolate, acute to acuminate, to 5 cm. long and 12 mm. wide; 
inflorescence terminal, few-flowered; flowers on pilose pedicels about 3 mm. long; calyx 
lobes narrowly lanceolate, acuminate, about 3.5 mm. long, pilose; corolla pale-blue or 
greenish-white, salverform, the tube about 15 mm. long and noticeably constricted at 
orifice, the spreading elliptic lobes 6-8 mm. long; stamens inserted about 2 mm. below 
orifice; follicles short, thick, subfusiform, continuous, glabrous, 25-35 mm. long. On 
limestone hills in Pecos Co. Apr.-May; endemic. 

8. Amsonia Palmeri Gray. Stems 3-8 dm. tall, glabrous to pubescent with short spread
ing hairs; leaves ahernate, firmly membranaceom, narrowly oblong-lanceolnte to linear
lanceolate, to 7 cm. long and 15 mm. broad, acute to acuminate at apex, obtuse or 
obtusish at the base, glabrous to somewhat pubescent, the petioles 1-3 mm. long; in
florescence very conge,ted, usually well-surpassing the foliage, bearing several to relatively 
few small pale-lead-blue flowers; pedicels 1 mm. long to nearly obsolete; calyx lobes 
lance-triangular, acuminate, 3-5 mm. long, densely pilosulous to nearly glabrate; corolla 
glabrous externally, the tube 10-18 mm. long, about 1 mm. in diameter at the base, 
somewhat inflated at the insertion of the stamens, slightly constricted at  the orifice, the 
ovatish lobes 3-5 mm. long, slightly spreading to essentially erect; follicles slender, con
tinuous, to 12 cm. long, glabrous or nearly so. In sandy or rocky soil in arroyos, draws and 
small canyons and on low hills in the Trans-Pecos, Mar.-May; also N.M., Ariz. and n. Mex. 

This species, that occurs in the southern half of the Trans-Pecos region, is represented 
by plants that are entirely glabrous, as in the original description, and by plants that are 
hirtellous as in A. hirtella. 

9. Amsonia hirtella Standl. Herbaceous perennial from a somewhat thickened woody
root, usually densely hirtellous; stems to 5 dm. tall, clustered from the base, erect or 
slightly ascending, freely branched above, the branches ascending or slightly spreading; 
leaves alternate to subverticillate above, firmly membranaceous, narrowly oblong
lanceolate to linear-lanceolate, to 7 cm. long and 1 cm. wide, acuminate at apex, narrowed 
to an inconspicuous petiole or practically sessile; inflorescence dense, relatively few
flowered, mostly surpassing the foliage; pedicels 1-3 mm. long; calyx 4-5 mm. long, 
densely pubescent throughout, the lobes subulate; corolla salverform, the clavate tube 
constricted at the mouth, 1-1.7 cm. long, the ovate to ovate-oblong lobes 5-7 mm. long and 
spreading; follicles terete, 6-8 cm. long, stout, glabrous, continuous. A. Standleyi Woods. 
In Tex. only in El Paso Co., Mar.-May; also N.M., Ariz. and Chih. 
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10. Amsonia longillora Torr. Stems to 6 dm. tall, from a heavy rootstock, glabrous;
leaves alternate to subverticillate, membranaceous, sessile or subsessile, linear-lanceolate to 
filiform, 2-5 cm. long, 1-3 mm. broad, glabrous; inflorescence condensed, well-surpassing 
the foliage, bearing relatively few showy pale-blue or white flowers; pedicels 2-5 mm. 
long; calyx lobes linear-subulate, 6-8 mm. long, glabrous; corolla glabrous externally, the 
tube 3-4 cm. long, about 1.5 mm. in diameter at the base, somewhat inflated over the 
stamens, sharply constricted at the orifice, the linear-oblong lobes 11-17 mm. long and 
spreading or reflexed; follicles relatively slender, continuous, 7-15 cm. long, glabrous. On 
limestone of mesas, arroyos, ravines and open slopes and in clay shales on hills and flats in 
the Trans-Pecos, Mar.-June; also s. N.M. 

11. Amsonia salpignantha Woods. Stems to 35 cm. tall, from a woody rootstock, more
or less densely pilose or very rarely glabrous; leaves alternate to subverticillate, mem
branaceous, sessile or subsessile, linear-lanceolate to subfiliform, to 5 cm. long and 3 mm. 
broad, pilose to pilosulous or very rarely glabrous; inflorescence barely surpassing the 
foliage, greatly condensed, bearing several to numerous showy pale-lead-blue or white 
flowers; pedicels to 7 mm. long, usually pilosulous; calyx lobes linear-lanceolate, 
acuminate, 4-6 mm. long, pilosulous; corolla glabrous externally, the tube 2.5-4 cm. long, 
about 1.5 mm. in diameter at the base, somewhat inflated at the insertion of the stamens, 
sharply constricted at the orifice, the linear-oblong lobes 5-10 mm. long, spreading; 
follicles slender, continuous, 7-9 cm. long, glabrous. On limestone hills and in rocky 
canyons and high valleys in the Edwards Plateau and e. Trans-Pecos, Mar.-May; also 
Chih. 

3. TRACHELOSPERMUM LEM. CLIMBING DocBANE 

About 30 species, all but the following in the Eastern Hemisphere. 

I. Trachelospermum difforme (Walt.) Gray. Herbaceous twining plant, glabrous to
variously puberulent; leaves opposite, with petioles to 12 mm. long, extremely variable 
and not infrequently heterophyllous on a single plant, thinly membranaceous, elliptic 
to obovate-elliptic, occasionally linear-elliptic or suborbicular, to 12 cm. long and 75 mm. 
broad, acuminate at apex ( occasionally very shortly and abruptly so), cuneate to 
rounded at the base; flowers numerous, small, in alternate-axillary thyrsiform inflores
cences; pedicels 4-7 mm. long; calyx 5-parted nearly to the receptacle; calyx lobes ovate
lanceolate, acuminate, 3-4 mm. long, minutely and rather sparsely barbellate at the tips, 
bearing within alternate pairs of squamellae; corolla pale-yellow, salverform or sub
infundibulifonn, the tube 5.5-6.5 mm. long, about 1 mm. in diameter at the base, some
what inflated at the orifice, the 5 lobes obliquely obovate, 3-4 mm. long, dextrorsely 
contorted, spreading; anthers connivent and agglutinated to the stigma, with an enlarged 
narrowly 2-lobed connective; ovary apocarpous, containing numerous ovules, surrounded 
at the base by 5 separate or more or less concrescent nectaries; stigma fusiform, borne 
upon an elongate style; follicles 2, slender, terete, obscurely undulate-articulate to 
essentially continuous, 15-23 cm. long, glabrous; seeds many, truncate, comose. Climbing 
on trees and shrubs along streams, on the edge of forests and in weedy areas in e.  Tex., 
Apr.-June; from Del. s. to Fla. and Tex., w. to Ill., Ind., Mo. and Okla. 

4. VINCA L.

Erect or trailing perennial herbs or subshrubs; leaves opposite, not glandular; flowers 
solitary in alternate axils of leaves; calyx 5-parted, the narrow lobes essentially equal, 
without squamellae; corolla infundibuliform or salverform, with cylindrical tube and 5 
equal lobes twisted to left, hairy or thickened at throat, not appendaged within; anthers 
not connivent, the connective produced into a relatively large apical appendage, not 
appendaged at the base; ovary apocarpous, accompanied by two alternate nectaries of 
nearly equal size, containing numerous ovules; follicles terete, relatively slender; seeds 
numerous, naked; subcompressed. 

About 7 species native to the Old World. 
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1. Calyx lobes ciliate; leaves broadly rounded to truncate or subcordate at base ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. V. ma;or. 

1. Calyx lobes nonciliate, glabrous; leaves narrowed at base ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. V. minor. 

1. Vinca major L. Trailing evergreen herb, the flowering stems erect and to 3 dm.
tall; leaves Jong-petiolate, ovate, broadly rounded to subcordate at base, obtuse to sub
acute at apex, ciliate on margins, to 7 cm. long and 5 cm. wide; flowers blue, 2,5-5 cm. 
across; calyx lobes narrowly linear, about 1 cm. long, long-ciliate; corolla tube funnelform, 
about 1 5  mm. long; follicles about 5 cm. long. In sandy soil along streams, on edge of 
woods and in open woodlands, mostly in e. and cen. Tex., Feb.-Apr.; a nat. of Euras. that 
escapes cult. 

2. Vinca minor L. COMMON PERIWINKLE. Creeping or trailing evergreen herb; leaves
with petioles 1-2 mm. long, firmly membranaceous to subcoriaceous, elliptic, 1.5-6 cm. 
long, 8-25 mm. broad, obtuse to broadly acute at apex, somewhat obtusely cuneate to 
broadly acute at the base, glabrous, somewhat lustrous above, usually minutely glandular
puberulent; flowers solitary in alternate leaf axils, usually on the suberect branches of 
early spring; pedicels 15-35 mm. long, glabrous; calyx lobes ovate-lanceolate, acute, to 
3 mm. long, glabrous; corolla infundibuliform, bright-blue, rarely w'hite, the tube proper 
3-6 mm. long, about 1.5 mm. in diameter at the base, the throat conic to conic
campanulate, 5-7 mm. long, 2-3.5 mm. in diameter; follicles slender, 2-7 cm. long, very 
rarely produced. Nat. of Euras., widely cult. and naturalized throughout the temp. N. 
Hemis. 

5. APOCYNUM L. DOGBANE. INDIAN HEMP 

Herbaceous perennials, reproducing freely by horizontal gemmiferous roots, with 
branching stems; leaves opposite or rarely verticillate, not glandular, often mucronate
pointed; flowers small and pale, on short pedicels in terminal and axillary cymes; calyx 
5-parted nearly to the receptacle, without internal squamellae, the lobes equal, scarcely
imbricate; corolla campanulate to urceolate or cylindric, the tube short, the limb regularly
5-parted, with small sagittate appendages at the base opposite the lobes, dextrorsely
contorted; stamens on the very base of corolla; anthers connivent and agglutinated to the
stigma, with an enlarged narrowly 2-lobed connective; ovary apocarpous, containing
numerous ovules, surrounded at the base by 5 distinct ovoid nectaries; stigma usually
virtually sessile, variable in shape but essentially ovoid-fusiform; follicles usually 2,
separate or somewhat agglutinated at the tips, slender, terete; seeds numerous, truncate,
comose.

About 7 species in North America and 70 elsewhere in temperate and tropical regions. 
The separation of species in this extremely complex genus is not too satisfactory. We have 
more or less accepted tradition here. 

1. Calyx lobes much shorter than the corolla tube at full anthesis, usually less than one
half as long as the tube; corolla usually pink or striped with pink, the lobes 
typically spreading; topmost inflorescence usually exceeding the foliage or leafy 
branches ( 2) 

1. Calyx lobes ( at least some) about as long as the corolla tube, occasionally some
longer than or about two thirds as long as the tube; corolla usually whitish or 
greenish, the lobes mostly erect or nearly so; topmost inflorescence usually ex
ceeded by the foliage or leafy branches ( 3 ) 

2( 1 ). Leaves drooping; corolla 5 mm. long or longer, the lobes noticeably spreading 
or even recurved at the apex .................... 1. A. androsaemifolium. 

2. Leaves spreading or ascending, never drooping; corolla 4- 5 mm. long, the lobes only
slightly spread�ng ............................. 2. A. medium. 

3(1 ), Leaves noticeably petiolate or only the very lowest sessile, narrowed to broadly 
rounded at the base, pubescent to glabrous; bracts of inflorescence scarious and 
aristate ...................................... 3. A. cannabinum. 

3. Leaves sessile or nearly so, the lowest cordate at base and usually clasping the stem,
always glabrous; bracts of inflorescence more or less foliaceous and laminate ..... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. A. sibit'icum. 
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1. Apocynum androsaemifolium L. SPREADING DOGBANE. Stems erect or ascending to
5 elm. tall, glabrous, freely and rather dichotomously branched; leaves petiolate, drooping, 
ovate to oblong-lanceolate, mucronate-tipped, to 1 elm. long and 6 cm. broad, dark-green 
and glabrous above, paler and glabrous to densely tomentulose beneath; cymes terminal 
and axillary, flowering simultaneously; flowers fragrant; calyx lobes ovate to ovate
lanceolate, 2-5 mm. long, glabrous or rarely minutely pilosulous, rarely half as long as 
corolla tube; corolla campanulate, 5-12 mm. long, white or pink with pinkish veins in 
the tube, widely spreading or reflexed, glabrous externally; follicles linear-cylindric, 6-15

cm. long, pendulous at maturity. In dry thickets and edge of woods in the Trans-Pecos,
Apr.-July; from Nfld. to B.C., s. to Ga. and Ariz.

2. Apocynum medium Greene. Stems erect or ascending to 5 dm. tall, freely and some
what dichotomously branched ( especially below). glabrous to puberulent; leaves petiolate 
to subsessile, usually spreading, ovate to oblong-lanceolate, obtuse to acute at apex, or 
cordate-obovate, to 1 elm. long and 2 cm. broad, membranaceous, entire, mucronate, 
glabrous to somewhat puberulent above, more or less pilosulous to tomentulose beneath; 
cymes at tip of leafy branches, the central one flowering first; calyx lobes lanceolate to 
oblong, 1.5-3 mm. long, glabrous to sparsely pilosulous; corolla campanulate to broadly 
urceolate or cylindric, 3-6 mm. long, the lobes spreading, white or with pinkish veins; 
follicles 7-15 cm. long, pendulous at maturity. Dry or moist rocky soil in the Trans-Pecos, 
June-Aug.; from Nfld., s. to N.C., Tex. and N.M. 

Those plants that are completely glabrous and whose corollas are cylindrical and have 
their tube conspicuously larger than the spread of the limb are separated as var. floribun
dum (Greene) Woods. 

3. Apocynum cannabinum L. INDIAN HEMP. Plant glabrous to variously pubescent;
stems erect or ascending to 1 m. tall, glabrous, with ascending branches; leaves petiolate 
or the lowermost sometimes subsessile, ascending or only slightly spreading, ovate to ob
long-elliptic or lanceolate, rounded to acute and usually apiculate at apex, narrowly 
cuneate to somewhat rounded at base, to 14 cm. long and 7 cm. broad, glabrous above, 
glabrous to more or less densely pilosulous or tomentulose beneath; calyx lobes lanceolate 
to ovate-lanceolate, 3-4 mm. long, glabrous; corolla cylindric to urceolate, 3-6 mm. long, 
white to greenish, the lobes erect or only slightly spreading; follicles 12-20 cm. long, 
glabrous, pendulous at maturity. Usually in wet or moist sandy or clayey soil in ditches 
and along streams and rivers, occasionally in fields and open woodlands in e., cen. and 
n.-cen. Tex., Apr.-Aug.; throughout the U.S. and s. Can. 

Those plants that are entirely glabrous throughout are segregated as var. glaberrimum 
A. DC., while those plants that are more or less tomentulose throughout are segregated as
var. pubescens ( R. Br.) A. DC.

4. Apocynum sibiricum Jacq. PRAIRIE DOGDANE. Stems erect or somewhat ascending to
7 elm. tall, glabrous throughout, with ascending branches; leaves sessile or subsessile 
( especially on the main stem) and often with a cordate-clasping base, tho�e on the upper 
branches frequently shortly petiolate, ascending or slightly spreading, oblong or oblong
lanceolate to oval or rarely linear to linear-lanceolate, to 14 cm. long and 45 mm. wide, 
obtuse to rounded or cordate at the base; inflorescence usually dense, the bracts usually 
conspicuous and more or less herbaceous; calyx lobes lanceolate, 2-4 mm. long; corolla 
urceolate to shortly cylindric, about as long as broad, 3-5 mm. long, white to yellow or 
greenish, glabrous externally, the lobes erect or slightly spreading; follicles 4-10 cm. long, 
glabrous, pendulous at maturity. A. hypericifolium Ait., ? A. Suksdorfii Greene. Usually 
in sandy soil along creeks and on dunes, and in arroyos and gullies of badlands in n.-cen. 
Tex., the Edwards Plateau, Plains Country and Trans-Pecos, Apr.-July; throughout most 
of N.A. 

Those plants with the main stem leaves ovate to oval-oblong and deeply cordate and 
clasping at the base are segregated as var. cordigerum (Greene) Fem., while those plants 
with very narrow leaves and corolla longer than broad are segregated as var. salignum 
(Greene) Fem. 

6. MACROSIPHONIA MuELL. ARc. ROCK-TRUMPET 

Suffrutescent herbs or low shrubs; leaves opposite, or rarely verticillate, shortly petiolate 
to sessile, glandular at the base of the midrib above; inflorescence terminal, rarely sub-
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terminal or lateral, usually I-flowered, rarely with 2 or 3 flowers; calyx 5-parted nearly 
to the receptacle, the lobes subequal, more or less foliaceous or petaloid, bearing nu
merous indefinitely distributed squamellae within; corolla infundibuliform, the limb 
equally 5-lobed, dextrorsely contorted; anthers connivent and agglutinated to the stigma, 
the enlarged connective obtusely 2-lobed; ovary apocarpous, containing many ovules, 
surrounded by 5 separate or somewhat concrescent nectaries; stigma relatively massive, 
umbraculiform-subglochidiate; fruit follicular; seeds numerous, truncate, comose at 
the apex. 

About 10 species, mainly in tropical America. 

1. Corolla tube barely as long as the throat or shorter; leaves linear to narrowly oblong
............................................. l. A{. hypoleuca. 

1. Corolla tube much longer than the throat; leaves suborbicular to ovate-elliptic . . . . .  . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. M. Macrosiphon. 

1. Macrosiphonia hypoleuca ( Benth.) Muell. Arg. Erect or diffuse suffrutescent herb,
1-3 dm. tall; leaves with petioles 1-2 mm. long, narrowly oblong to linear, to 9 cm. long
and 2 cm. broad, acute or rarely acuminate or narrowly obtuse at apex, abruptly rounded
to truncate at the base, dark-green and 'hirtellous to glabrate above, much paler and
densely tomentulose beneath; inflorescence bearing 1 to 3 white vespertine flowers, the
conspicuous peduncle somewhat shorter than the leaves; pedicels 5-10 mm. long; calyx
lobes narrowly oblong-lanceolate, acuminate, 5-10 mm. long, somewhat petaloid, minutely
puberulent-tomentulose; corolla infundibuliform, finely floccose-tomentulose externally, the
tube proper 1-2.5 cm. long, about 1.25 mm. in diameter at the base, the throat narrowly
conic or subtubular, 15-25 mm. long, 5-7.5 mm. in diameter at the orifice, the lobes
obliquely obovate, 15-25 mm. long, spreading; follicles stout, continuous or slightly articu
late, 9-13 cm. long, finely puberulent-papillate. In rocky igneous soil in Davis Mts. in the
Trans-Pecos, July-Sept.; also s. to cen. Mex.

2. Macrosiphonia Macrosiphon (Torr.) Heller. FLOR DE SAN JUAN. Erect or somewhat
diffuse suffrutescent herp, 1.5-3 dm. tall; leaves with petioles to 1 cm. long, ovate-elliptic 
to suborbicular, to 65 mm. long and 45 mm. broad, at the apex abruptly obtuse or rounded 
or infrequently acute to somewhat retuse and mucronulate, obtuse to rounded or sub
cordate at the base, densely tomentulose on both sides; inflorescence bearing a solitary 
showy white or pink-tinged vespertine flower, the peduncle obsolete or essentially so; 
pedicel 2-5 mm. long; calyx lobes lanceolate to ovate, acute to acuminate, 1-2 cm. long, 
2-5 mm. broad, conspicuously foliaceous, densely tomentulose; corolla infundibuliform,
densely puberulent-papillate externally, the tube proper 3.5-9 cm. long, about 1.5 mm.
in diameter at the base, the throat narrowly conic to subtubular, 1-2.5 cm. long, 5-7 mm.
in diameter at the orifice, the lobes obliquely obovate, 1.5-3 cm. long, spreading; follicles
relatively slender, continuou_s, 10-15 cm. long, puberulent-papillate to glabrate. On dry
rocky open or brushy slopes in the Rio Grande Valley, w. Edwards Plateau and Trans
Pecos, May-Sept.; also n. Mex.

7. NERIUM L.

Several species in the Old World. The leaves and flowers are very poisonous if eaten. 

1. Nerium Oleander L. COMMON OLEANDER, LAUREL ROSA. Shrub or small tree to 5 m.
tall or more, essentially glabrous; leaves opposite or in whorls of 3 or 4, very shortly 
petiolate, coriaceous, oblong-lanceolate, to 3 dm. long and 35 mm. broad, acuminate, 
narrowly cuneate at the base, lustrous above; inflorescence subcorymbose, much-surpassing 
the foliage, bearing few to numerous showy flowers of variable color, ranging from scarlet 
to yellowish-pink or white, and frequently double; calyx 5-parted, the lobes lanceolate 
to ovate-lanceolate, acuminate, 4-6 mm. long, somewhat foliaceous; corolla infundibuli
form, glabrous externally, the tube proper 8-12 mm. long, about 1.5 mm. in diameter 
at the base, the throat conic-campanulate, 9-10 mm. long, about 7 mm. in diameter at the 
orifice, the 5 lobes obliquely obovate to obovate-oblong, 2-2.5 cm. long, spreading; fol
licles 2, separate, relatively stout, 8-15 cm. long; seeds compressed, densely puberulent, 
comose at apex. Nat. of the Medit. region and the Orient; cult. and widely naturalized 
in N.A. 
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Perennial herbs, vines or shrubs with milky juice; leaves opposite, whorled or some
times alternate, without stipules; flowers perfect, regular, usually umbellate, commonly 
5-merous; calyx deeply lobed, the lobes mostly imbricate; corolla 5-lobed or -cleft, the
lobes commonly valvate, in bud; a 5-lobed crown is usually present between the corolla
and stamens and is adnate to either or both; stamens 5, inserted on the corolla tube usually
near its base, the .filaments monadelphous or sometimes distinct; anthers united and tipped
with a scarious membrane in.flexed on the summit of the stylar disk; pollen grains united
into waxlike or granular pollinia; carpels 2, with distinct superior ovaries and styles but
united above by the peltate discoid stigma; fruit of 2 follicles ( or 1 by abortion); seeds
many, compressed, usually with long coma.

About 130 genera and 2,000 species widely distributed but most frequent in warm 
regions. 

1. Stamen column or its base surrounded by 5 seJ?arate fleshy-inflated or fleshy-thickened
erect or spreading appendages (hoods) ( 2) 

1. Stamen column or its base with 1 or 2 rows of flat thin appendages, or a single entire
or lobed fleshy disk or cup ( 3) 

2( 1). Stems pro�trate to erect, not twining; base of corolla without a fleshy disk under 
the separate appendages ........................ 1. Asclepias, p. 1219. 

2. Stems twining, at least towards tips; corolla with a fleshy disk at base under the
appendages .......................... ........ 3. Sarcostemma, p. 1236 . 

3(1). Appendages thin and flat, in 2 rows or a single entire or lobed fleshy disk or cup 
............................................. 4. Matelea, p. 1237. 

3. Appendages thin and flat, in 1 row ( 4)
4( 3). Corolla funnelform or campanulate, 2-6 .2 mm. long; wild herbaceous vines or

sometimes weeds .............................. 2. Cynanchwn, p. 1234. 
4. Corolla rotate, it<; narrowly oblong lobes about 10 mm. or more long; cultivated

woody vine .................................. 5. Periploca, p. 1241. 

1. ASCLEPIAS L. 151 MILKWEED. Sn.KWEED 

Herbs, rarely fruticose or suffruticose, perennial or rarely annual, usually laticiferous; 
leaves usually decussate, infrequently whorled or irregularly approximate; in.florescence 
terminal or interpetiolar, umbelliformly cymose, very rarely ( A. Sperryi) reduced to a 
solitary flower; calyx lobes 5, equal, divided nearly to the receptacle, bearing few to 
many minute glandular squamellae within at the base; corolla rotate, the lobes 5, valvate, 
equal, reflexed, spreading or rarely erect; gynostegium definitely stipitate to sessile; corona 
of 5 hoods attached to the column and subtending the connivent anthers; hoods cucullate 
to clavate with various modifications, more or less stipitate to sessile and deeply saccate 
at the basal attachment to the column, usually bearing an internal horn or crest; anthers 
2-celled, with more or less prominent comeous marginal wings enclosing the 5 stigmatic
chambers and with membranaceous apical appendages; pollinia paired and pendulous
from the translator arms, Hat and uniformly fertile, enclosing granular pollen with thin
hyaline intine; anther head peltate, more or less pentagonal; fruit follicular, containing
many compressed comose or rarely naked seeds.

About 120 species that are native mostly to the Americas. 
I. The complete hoods or only their apical portion widespread from the anther head ( 2) 
I. The hoods erect to suberect, more or less parallel to and contiguous with the anther

head (6 ) 
2 (1). Leaves filifom1, less than 5 mm. wide ( 3) 
2. Leaves linear-lanceolate or broader, 1 cm. wide or more ( 4)

i:.o Adapted partly from Lloyd H. Shinners in Sida 1 ( 6):358-367, 1964.
m Adapted from R. E. Woodson, Jr. in Ann. Missouri Bot. Gard. 41:1-211, 1954. 
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3 ( 2). Base of hoods abruptly deflexed from the anther head, then ascending to an 
expanded apex . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I. A. Sperryi. 

3. Hoods ascending-spreading, narrowly acuminate at apex ..................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. A. macrotis. 

4( 2). Hoods narrowly attenuate at apex . . . . . . . . . . . . . . . 9. A. speciosa. 
4. Hoods blunt at apex ( 5)

5 ( 4). Leaves typically lanceolate to linear-lanceolate, narrowly acuminate at apex;
distribution in central and west Texas . . . . . . . . . . . . 3. A. asperula. 

5. Leaves ovate to oblong-lanceolate, obtuse to shortly acute at apex; distribution in
eastern half of Texas ........................... 4. A. viridis. 

6( 1). Leaves typically broad, suborbicular to ovate-elliptic or elliptic ( 7) 
6. Leaves typically narrow, lanceolate to narrowly triangular-lanceolate or linear-lanceo-

late to filiform ( 21) 

7 ( 6). Leaves amplexicaul, clasping the stem at base ( 8) 
7. Leaves petiolate or at most sessile, not clasping the stem ( 9)

8( 7). Gynostegium stipitate; distribution east Texas . . . . . 5. A. amplexicaulis. 
8. Gynostegium sessile or essentially so; distribution Trans-Pecos Texas ............ . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. A. elata. 

9( 7). In natural position the hoods extending at least a third longer than the anther 
head ( 10) 

9. Hoods shorter than to only slightly longer than the anther head ( 14)

10(9). Hoods noticeably dilated above the middle, repand to emarginate at the broad 
apex ( 11) 

10. Hoods not dilated above the midclle, rounded and sometimes slightly notched at
the apex ( 12) 

11( 10). Hoods 7-10 mm. long, somewhat spreading at tips; corolla lobes 8-14 mm. long 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. A. oenotheroides. 

11. Hoods about 5 mm. long, not spreading at tips; corolla lobes 6-7 mm. long ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. A. Emoryi. 

12( 10). Corolla greenish-yellow to brownish; hoods broadly rounded at apex ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. A. obovata. 

12. Corolla orange-color to reddish or reddish-purple, rarely clear-yellow; hoods narrowed
at apex (13) 

13( 12). Leaves distinctly opposite, distant; petiole more than 5 mm. long; corolla 
usually reddish-purple ......................... 11. A. purpura�cens. 

13. Leaves irregularly approximate, not distinctly opposite, somewhat crowded; petiole
5 mm. long or less; corolla mainly orange-color or reddish .................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12. A. tuberosa. 

14 ( 9). Gynostegiurn sessile (15) 
14. Gynostegium stipitate ( 16)

15(14). Plants small, 10 cm. or less high; leaves in several approximate pairs near base
of stem; corolla purplish-rose; in Texas confined to the mountains of the 
Trans-Pecos .................................. 13. A. nummularia. 

15. Plants rather taU, usually much more than 15 cm. 'high; leaves in 6 or more pairs
distributed along stem; corolla pale-green; almost entirely east and north 
of the Trans-Pecos ............................ 14. A. viridifiora. 

16( 14). Plants small, to 2 dm. high; leaves crowded in several pairs near base of 
plant; umbel borne at summit of naked scapose stem ..................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15. A. scaposa. 

16. Plants rather large, typically much more than 2 dm. high; leaves spread along stem;
inflorescence not as above (I 7) 
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17 ( 16). Leaves orbicular to oblong-subquadrate, leathery, usually broadly emarginate at 
apex and somewhat truncated at base ( 18) 

17. Leaves not as above, slightly rounded to cuneate at base, at most thick-membra
nous (19) 

18(17). Leaves persistently pubescent, with more or less straight and parallel margins; 
hoods broadly 2-lobed at tip, the horns not wholly adnate .........•......... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16. A. arenaria. 

18. Leaves glabrous at maturity, with broadly rounded lateral margins; hoods entire,
the horns wholly adnate ........................ 17. A. latifolia. 

19( 17). Corolla lobes about 3 mm. long; leaves tapering to an acute to acuminate apex; 
gynostegium with a long slender stipe ............ 18. A. texana. 

19. Corolla lobes 7-10 mm. long; leaves more or less rounded and apiculate at apex;
gynostegium with a short stout stipe ( 20) 

20( 19). Leaves somewhat glaucous and essentially glabrous on lower surface; corolla 
white; hoods angular on each side near base; horns shorter than hoods ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19. A. variegata. 

20. Leaves permanently pubescent on lower surface; corolla pale-yellowish-green and
often flushed with orange-color; hoods not angular near base; horns longer t'han 
the hoods .................................... 20. A. tomentosa. 

21 ( 6). In natural position the hoods extending at least a t'hird longer than the anther 
head (22) 

21. Hoods shorter than to only slightly longer than the anther head ( 27)

22(21). Stems prostrate on ground; leaves truncate to shallowly cordate at base .....• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21. A. prostrata. 

22. Stems erect or ascending, not prostrate; leaves rounded to cuneate at base ( 23)

23(22). Hoods noticeably dilated above the middle, repand to emarginate at the broad
apex (24) 

23. Hoods not dilated above the middle, rounded to acutish at apex ( 25)

24(23). Hoods 7-10 mm. long, somewhat spreading at tips; corolla lobes 8-14 mm. long
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. A. oenotheroides. 

24. Hoods about 5 mm. long, not spreading at tips; corolla lobes 6-7 mm. long ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. A. Emoryi. 

25 ( 23). Leaves irregularly approximate, not distinctly opposite, somewhat crowded, more 
or less pubescent; inflorescences on short peduncles, scarcely if at all surpassing 
the leaves ..................................•. 12. A. tuberosa. 

25. Leaves dhtinctly opposite, distant, glabrom; inflorescence on a long naked pe
duncle (26) 

26(25). Hoods acute to obtuse at apex; leaves ovate to lanceolate ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22. A. rubra. 

26. Hoods broadly rounded at apex; leaves linear-lanceolate ....................... . 
. . . • . . . . . . . . . . • . . . • • . . . . . . . . . . . . . . . . . . . . . . . • . 23. A. lanceolata. 

27 ( 21). Leaves filiform to linear-filiform, all of them 4 mm. wide or less ( 28) 
27. Leaves ovate or broadly elliptic to linear or linear-lanceolate, typically most of them

more than 5 mm. wide ( 34) 

28(27). Hoods sharply erose or 2-lobed at apex (29) 
28. Hoods entire at apex, not erose or lobed ( 30)

29 ( 28). Gynostegiwn with a short stout stipe; distribution in the Trans-Pecos •........ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • • . . . . 24. A. quinquedentata. 

29. Gynostegium sessile; distribution northeast Texas ..... 25. A. stenophylla. 

30 ( 28). Gynostegium sessile; hoods deeply saccate and excurrently auriculate at the 
base, broadly truncate or retuse at apex ........•.. 26. A. Engelmanniana. 

30. Gynostegium dic;tinctly stipitate; hoods not as above ( 31)
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31(30). Leaves opposite or very rarely 3 at some nodes .•. 27. A. linearis. 
31. Leaves verticillate or spirally approximate (32)
32( 31 ). Plants small, mostly less than 25 cm. high; leaves numerous, crowded, spirally

approximate; distribution Texas Panhandle •....... 28. A. pumila. 
32. Plants tall, mostly 30 cm. or more high; leaves verticillate; distribution mostly south

of the Panhandle ( 33) 
33 ( 32). Leaves more or less heterophyllous at the nodes, rather lax and spreading, often 

longer than 8 cm.; stems usually with dwarf vegetative branches bearing reduced 
opposite leaves; distribution west Texas .......... 29. A. subverlicillata. 

33. Leaves all similar at the nodes, usually rather strictly ascending; stem without dwarf
branches; distribution eastern half of Texas ......•• 30. A. verlicillata. 

34(27). Gynostegium sessile or A. involucrata with very short stout stipe (35) 
34. Gynostegium with a rather slender distinct stipe ( 37)
35 ( 34). Plants small, 25 cm. tall or less, the stems spreading; hoods usually slightly

exceeding the anther head ...•.... , .•.........• 31. A. involucrata. 
35. Plants usually more than 30 cm. tall, the stems erect; hoods rarely equal in length

to anther head ( 36) 
36(35). Corolla reddish-purple or violet-color; hoods 1.5-2 mm. long, with very prom

inent marginal auricles somewhat longer than the broadly obtuse median lobe ... 
. . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32. A. brachystephana. 

36. Corolla pale-green; hoods 4-5 mm. long, not as above . 14. A. viridiflora.

37 ( 34). Hoods obovate, without horns . ..•............. 33. A. longifolia. 
37. Hoods oblong to quadrate, with conspicuous acicular horns that more or less arch

over the anther head ( 38) 
38(37). Corolla usually bright-crimson or scarlet, the lobes 5-10 mm. long .......... . 

. . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 34. A. curassavica. 
38. Corolla white to bright-pink, the lobes 3-5 mm. long ( 39)
39 ( 38). Inflorescences usually paired at the upper nodes, solitary below; Bowers typically

bright-pink .............•.............••..... 35. A. incarnata. 
39. Inflorescences solitary at the upper nodes; flowers white, the corolla occasionally

tinged with purple on outer surf ace ( 40) 
40(39). Follicles erect on erect pedicels; seeds comose; distribution central and west 

Texas ...•.................•..........•...... 18. A. texana. 
40. Follicles pendulous; seeds naked; distribution southeast Texas ..•................ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • . . . . . • . 36. A. perennis. 

1. Asclepias Sperryi Woods. Low suffruticose perennial; stems clustered from the
rootstalk and branching repeatedly and rather fastigiately, very slender, 1-3 dm. tall, very 
minutely puberulent to essentially glabrous; leaves opposite, sessile, filiform, 6-8 cm. long, 
about 1 m�. wide, glabrous, revolute; inBorescences lateral at few of the uppermost nodes, 
sessile, 1- (or very rarely 2-) Bowered; pedicels filiform, about 5 mm. long, glabrous; Bowers 
rather small; calyx lobes ovate, about 2 mm. long; corolla rotate, pale-greenish-yellow, more 
or less tinged with purple without, the lobes about 5 mm. long; gynostegium sessile, 
pale-greenish-yellow or white, occasionally somewhat tinted with purple; hoods tubiform, 
about 4 mm. long, the base abruptly deflexed from the anther head, thence with ascending 
broadly expanded tips; crest wholly adnate, low; anther head very broadly cylindric, 
about 1 mm. long and 2.5 mm. broad; follicles erect on deflexed pedicels, very nanowly 
fusiform, gradually attenuate, 5-7 cm. long, about 4 mm. thick, smooth, glabrous; seeds 
oval, about 5 mm. long, the white coma about 25 mm. long. Limestone ledges and slopes, 
open places among grass in the Trans-Pecos, Apr.-June; also n. Coah. 

This is one of the oddest of American milkweeds, not only because of the peculiar 
floral structure but because of the extreme reduction of the inflorescence. 

2. Asclepias macrotis Torr. Suffrutescent perennial; stems densely clustered from the
rootstalk, repeatedly and rather fastigiately branching, very slender and twiggy ( rather 
resembling an Ephedra), 1-3 dm. tall, very inconspicuously puberulent in decurrent lines 
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from the nodes, glabrate at maturity; leaves opposite, sessile, filiform to acicular, 3.5--8 
cm. long, 1-4 mm. broad, revolute, glabrous; inflorescences solitary and lateral from the
upper nodes, few- to several-flowered; peduncles slender, 2-10 mm. long; pedicels very
slender, about 1 cm. long; flowers rather small; calyx lobes ovate, 2-3 mm. long; corolla
pale-greenish-yellow, slightly tinged with purple without, the lobes about 5 mm. long;
gynostegium subsessile, cream-color or yellowish; column about 0.5 mm. long and 2 mm.
broad, ovate-lanceolate; hoods very narrowly acuminate, 4-6 mm. long; horn strongly
adnate, much shorter than the hood, ascending, usually minutely pilosulose at the tip;
anther head truncately conic, about 1 nun. long and 2 mm. broad; follicles erect on
deflexed pedicels, very narrowly fusiform, long-apiculate, 4-7 cm. long, 5-7 mm. thick,
smooth, inconspicuously pilosulose to glabrate; seeds oval, about 6 mm. long, the white
or pale-tawny coma 25--35 mm. long. Dry hills and mesas in the Trans-Pecos, June-Sept.;
from N.M. and adj. Colo. to Okla., Tex., Ariz. and Coah.

3. Asclepias asperula (Dene.) Woods. Low herbaceous perennial from very stout
rootstalks; stems usually clustered from the rootstalk, ascending or somewhat decumbent, 
simple, rather stout, 2-6 dm. tall, minutely and rather roughly pilosulose; leaves irregu
larly approximate, shortly petiolate, lanceolate to linear-lanceolate, narrowly acuminate 
at apex, acute to obtuse at base, 1-2 dm. long, 1-3 cm. broad, firmly membranaceous, 
usually more or less condupucate, minutely and usually rather sparsely pilosulose; petioles 
3-7 mm. long; inflorescences terminal and solitary, usually many-flowered and very 
crowded, sessile to long-pedunculate; peduncles obsolete to 1 dm. long, minutely and 
rather sparsely pilosulose, rather stout; pedicels more slender, 15-25 mm. long, minutely 
tomentulose; flowers rather large; calyx lobes ovate to ovate-lanceolate, 4-5 mm. long, 
minutely pilosulose or puberulent; corolla rotate, pale-yellowish-green, sometimes slightly 
Hushed with purple without, the lobes 9-12 mm. long; gynostegium sessile; hoods broadly 
clavate-falciform, abruptly deflexed from the anther head, thence with ascending bluntish 
but tapering tips, 8-10 mm. long, greenish-cream to rather dark-purple; anther head very 
depressed, about 2 mm. long and 5 mm. broad; follicles erect on deflexed pedicels, rather 
narrowly fusiform, gradually attenuate, 4-13 cm. long, 1-2.5 cm. thick, smooth, minutely 
pilosulose; seeds oval, 7-8 mm. long, the pale-tawny coma about 3 cm. long. 

The following two phases of this species are found in Texas. 
1. Inflorescences usually obviously and rather long-pedunculate; hoods usually rather

dark-purple; leaves usually linear-lanceolate ....... subsp. asperula.
1. Inflorescences sessile or subsessile; hoods usually greenish-cream-color; leaves usually

more broadly lanceolate ..•••.•.•.....••........ subsp. capricornu.

Subsp. asperula occurs mostly in w. Tex. where it is found on Hats, sandy and rocky 
hillsides, and in desert swales, mesquite, oak and juniper areas, Mar.-Nov. 

Subsp. capricornu (Woods.) Woods. occurs mostly in cen. Tex. where it is found in 
prairies, plains, pastures, and on limestone or clay hills, Mar.-July. Acerates decumbens
(Nutt.) Dene., Asclepiodcra decumbens (Nutt.) Gray, Asckpias decumbens (Nutt.) K. 
Schum., A. capricomu Woods., A. asperula var. decumbens (Nutt.) Shinners. 

4. Asclepias viridis Walt. ANTELOPE-HORN. Low herbaceous perennial from a stout
subfusiform rootstalk; stems erect, ascending or more or less decumbent, usually simple 
or branched from the caudex, rather stout, to 6 elm. tall, essentially glabrous; leaves 
irregularly approximate, shortly pctiolate, ovate to oblong-lanceolate, shortly acute to 
obtuse at apex, acute to broadly rounded at base, 4-13 cm. long, 1-6 cm. broad, firmly 
membranaceous, yellowish-green, essentially glabrous; petioles 3-10 mm. long; inflores
cences terminal and solitary or more usually also lateral at few to several of the upper
most nodes, several- to many-flowered, crowded, pedunculate; peduncles 3-6 cm. long, 
minutely and scatteringly puberulent; pedicels rather slender, 1-3 cm. long, very minutely 
and sparsely puberulent; flowers large and rather showy; calyx lobes lanceolate, 4-5 mm. 
long, essentially glabrous; corolla rotate, pale-green, the lobes 13-15 mm. long and usually 
with ascending tips; gynostegium sessile, pale-purplish-rose; hoods abruptly deflexed from 
the anther head and wit'h rather shortly ascending rounded clavate tips, 4-6 mm. long; 
anther head broadly truncate-conic, about 2 mm. long and broad; follicles erect on de
flexed pedicels, broadly fusiform to ovoid, greatly inflated, shortly apiculate, 6-13 cm. 
long, 2-3 cm. broad, minutely puberulent to glabrate; seeds oval, about 7 mm. long, the 
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white or pale-tawny coma about 4 cm. long. Asclepiocfura viridis (Walt.) Gray. Glades, 
prairies, dry hillsides, and dry pine barrens in e. haH of Tex., Mar.-Sept.; from Tenn. to 
Fla., w. to Neb. and Tex. 

5. Asclepias amplexicaulis Sm. Herbaceous perennial; stems stout, simple, to 1 m. tall,
glabrous; leaves opposite, sessile, broadly ovate or oval to oblong-lanceolate, broadly 
rounded to obtuse and frequently mucronate at apex, broadly cordate and amplexicaul 
at base, rather thickly membranaceous or subcoriaceous, more or less glaucous, usually 
crispate; inBorescences terminal and solitary, rarely lateral also from the uppermost node, 
usually many-flowered; peduncles stout, 1-3 dm. long, shorter when lateral; pedicels 
rather stout, 2-5 cm. long; flowers rather large; calyx lobes lanceolate, 3-5 mm. long, 
glabrous; corolla reflexed-rotate, greenish and more or less deeply suffused with purple 
or rose, the lobes 9-11 mm. long; gynostegium pale-purple or rose, rather shortly stipitate; 
column cylindrical, about 2 mm. long, 2.5-3 mm. broad; hoods tubular-cucullate, rather 
indistinctly dentate to essentially entire, about 5 mm. long; horn adnate below the middle, 
rather stoutly acicular, about haH longer than the hood, broadly arching over the anther 
head; anther head broadly cylindrical, 3-3.5 mm. long, about 3 mm. broad; follicles erect 
on deflexed pedicels, rather narrowly falcate-fusiform, 10-16 cm. long, 1-2 cm. thick, 
smooth, glabrous and rather glaucous; seeds broadly oval, 6-9 mm. long, the pale-tawny 
coma 4-6 cm. long. Open woods, prairies, old dunes, spreading to clearings, meadows, 
pastures, roadsides and railways, chiefly in sandy or gravelly soil, in the e. third of 
Tex., s. to the Rio Grande Plains, Apr.-June; from N.H., s. to Fla., w. to Neb. and Tex. 

6. Asclepias elata Benth. Herbaceous perennial; stems rather stout, simple, 3-7 dm.
tall, glabrous, glaucous; leaves opposite, sessile, very broadly oval to oblong, very broadly 
obtuse to rounded at apex, broadly cordate at base, 7-14 cm. long, 2.5-7 cm. broad, 
glabrous, very glaucous; inflorescences terminal or subterminal and usually lateral from 
few of the uppermost nodes, several- to many-flowered, rather long-pedunculate; pe
duncles relatively stout, glabrous or very inconspicuously pilosulose in opposed lines; 
pedicels more slender, 1.5-3 cm. long, densely white-tomentulose; flowers rather large; 
calyx lobes ovate, 3-4 mm. long; corolla pale-green or greenish-white, the lobes 8-12 mm. 
long; gynostegium sessile, greenish-white to cream; hoods saccate at the base, compressed
rhomboid, 4-6 mm. long, truncate, somewhat deflexed from the anther head, the crest 
wholly adnate and about as long as the hood; anther head broadly truncate-conic, about 
3 mm. long and 4 mm. broad; follicles erect on deflexed pedicels, fusiform, rather nar
rowly apiculate, 8-12 cm. long, 1-2.5 cm. thick, smooth, very inconspicuously pilosulose 
to glabrate; seeds oval, about 7 mm. long, the pale-tawny coma 25-45 mm. long. A.

glaucescens H.B.K. Dry rocky slopes in open pine, juniper or oak woods in canyons in 
the Trans-Pecos, June-Sept.; from w. Tex. to Ariz., s. through Mex. to Guat. 

7. Asclepias oenotheroides Cham. & Schlecht. HIERBA DE ZIZOTES. Low herbaceous
perennial; stems clustered from the thick rootstalk, ascending or decumbent, moderately 
stout, more or less branched from the base or simple, to 45 cm. long, minutely puberulent; 
leaves opposite, rather long-petiolate, rhombic-ovate to oblong-lanceolate, obtuse to acute 
at apex, acute to broadly obtuse at base and abruptly cuneate to the petiole, 4-12 cm. 
long, 1-6 cm. broad, firmly membranaceous, pale-green, minutely puberulent particularly 
beneath; petioles 1-2 cm. long; inflorescences lateral and solitary from few to several of 
the upper nodes, very shortly pedunculate or subsessile, several-flowered; peduncles 1-2 
cm. long or nearly obsolete, minutely puberulent; pedicels rather slender, 15-25 mm.
long, minutely puberulent; flowers mediocre; calyx lobes ovate-lanceolate, 3-4 mm. long,
minutely puberulent; corolla reflexed-rotate, greenish-white or yellow, the lobes 8-14 mm.
long; gynostegium very shortly stipitate, pale-greenish-cream; column broadly obconic,
about 1.5 mm. long and 2.5 mm. broad; hoods narrowly obovate-flabellate, 7-10 mm.
long, conspicuously narrowed to a narrowlr laminate stipe from somewhat above the
middle, the tip broadly laminate and minutely erase or repand; horn adnate to near the
tip of the hood, the free portion falciform and incurved, usually accompanied by a smaller
posterior appendage; anther head truncate-conic, about 3 mm. long and 4-5 mm. broad;
follicles erect on deflexed pedicels, broadly fusiform or ovoid, shortly apiculate, 7-9 cm.
long, 1.5-2 cm. broad, smooth, minutely pilosulose to glabrate; seeds oval, 6-8 mm. long,
the pale-tawny coma 2-2.5 cm. long. A. longicomu Benth., A. Lindheimerl Engelm. &
Gray. Rocky, chiefly clay soil in llanos, mesas and hills, in dunes, salt marshes, fields and
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thickets, along roadsides in much of w. half of Tex., flowering throughout the year; also 
N.M., s. to C.A.

8. Asclepias Emoryi (Greene) Small. Low herbaceous perennial; stems usually clus
tered from the rootstalk, ascending or decumbent, rather slender, more or less branched 
from the base or simple, 1-2 dm. long, minutely puberulent; leaves opposite, rather long
petiolate, rhombic-ovate to narrowly oblong-lanceolate particularly above, obtuse to 
narrowly acute at apex, acute to obtuse at base and abruptly cuneate into the petiole, 
4-8 cm. long, to 4 cm. broad, firmly membranaceous, pale-green, minutely puberulent
particularly beneath; petioles 1-1.5 cm. long; inflorescences lateral and solitary from few
to several of the upper nodes, shortly pedunculate to sessile; peduncles obsolete to 2 cm.
long, densely puberulent; pedicels rather slender, 1-2 cm. long, minutely puberulent;
flowers rather small; calyx lobes lanceolate, 3-4 mm. long, minutely puberulent; corolla
reflexed-rotate, dingy-greenish-yellow, the lobes 6-7 mm. long; gynostegium very shortly
stipitate or es�entially sessile, pale-greenish-cream; column broadly obconic, about 1 mm.
long and 1.5 mm. broad; hoods oblanceolate, about 5 mm. long, conspicuously narrowed
to a narrowly laminate stipe from near the tip, the tip laminate and rather deeply
emarginate; 'horn wholly adnate to the sinus and more or less linguiform, enclosing the
hood from above ( rarely ascending); anther head truncate-conic, about 1.5 mm. long
and broad; follicles erect on deflexed pedicels, more narrowly fusiform, rather narrowly
attenuate, 6-9 cm. long, 1-1.5 cm. broad, minutely puberulent to glabrate; seeds broadly
oval, about 8 mm. long, the pale-tawny coma 25-35 mm. long. Sandy prairies and dry
plains, spreading to roadsides and railways in w.-cen. and s. Tex., Mar.-Oct.; also n.e. Mex.

9. Asclepias speciosa Torr. SHOWY-MILKWEED. Herbaceous perennial; stems usually
very stout, simple, 6-10 dm. tall, densely white-tomentose generally; leaves opposite, 
shortly petiolate, broadly ovate or oval to rather narrowly oblong or ovate-lanceolate, 
usually very broadly obtuse to rounded at apex, rather rarely acute, very broadly obtuse 
to rounded and sometimes broadly and shallowly cordate at base, 6-20 cm. long, 3-14 cm. 
broad, firmly membranaceous, very densely white-tomentose beneath, more or less 
glabrate above; petioles to 15 mm. long; inflorescences lateral and solitary at few to 
several of the upper nodes, several- to many-flowered, densely white-tomentose through
out; peduncles rather stout, to 1 dm. long; pedicels 2-3 cm. long; flowers very large and 
showy; calyx lobes lanceolate, 5-6 mm. long, very densely white-tomentose; corolla 
purplish-rose, the lobes 1-1.5 cm. long; gynostegium pale-rose or pinkish-cream, subses
sile; column very broadly obconic, about 1 mm. long and 3 mm. broad; hoods very 
na1TOwly ovate-lanceolate, gradually attenuate at apex, widely spreading, 1-1.4 cm. long; 
horn adnate toward the base, falciform-acicular, sharply incurved, very much shorter 
than the hoods; anther head broadly truncate-conic, about 3 mm. long and 4.5 mm. broad; 
follicles erect on deflexed pedicels, broadly or rather narrowly fusiform, abruptly or 
gradually attenuate, 9-12 cm. long, 2-3 cm. broad, densely spiny to smooth, very densely 
white-tomentose; seeds oval, 6-9 mm. long, the white coma 3-4 cm. broad. Widely tolerant 
to habitat and becoming weedy in cult. fields, roadsides and railways on the High Plains 
in Tex., May-Sept.; from s. Man. to B.C., Minn. and Tex., w. to the Pac. Coast. 

This species has the most massive flowers of any milkweed. 
10. Asclepias obovata Ell. Herbaceous perennial from a ratl1er deep slender rootstalk;

stems rather stout, simple or branching infrequently, 1.5-5 dm. tall, softly tomentulose; 
leaves opposite, shortly petiolate, quite variable in size and outline, the lowermost usually 
broadly oval to oblong or quadrate, becoming narrower and smaller above, broadly acute 
to rounded at apex, obtuse to rounded or truncate at base, 3-8 cm. long, 1-4 cm. broad, 
firmly membranaceous, densely tomentulose particularly beneath; petioles to 1 cm. long; 
inflorescences terminal, solitary or also lateral from the uppermost few nodes, several- to 
rather many-flowered, subsessile to very shortly pedunculate, densely tomentulose; pe
duncles obsolete to about 5 mm. long; pedicels rather stout, 8-10 mm. long; flowers 
rather large; calyx lobes ovate-lanceolate, 4-5 mm. long, pilosulose; corolla reflexed-rotate, 
pale-greenish-yellow, the lobes 9-10 mm. long; gynostegium shortly stipitate, pale
greenish-orange; column obconic, about 1.5 mm. long and 2 mm. broad; hoods broadly 
oblong-oval, rounded and sometimes notched at apex, about 6 mm. long; horn basally 
adnate, rather narrowly falciform, sharply incurved, about as long as the hoods; anther 
head truncately conic, about 3 mm. long and 4 mm. broad; follicles erect on deflexed 
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pedicels, more or less tomentose, to 12 cm. or more long, fusifom1. Sandy oak and pine 
woods, spreading to savannahs, fields and roadsides, in s.e. Tex., May-Sept.; from S.C. 
to Fla. and w. to Tex. 

11. Asclepias purpurascens L. PURPLE-:MILKWEED. Herbaceous perennial; stems rather
stout, simple, 4-10 dm. tall, minutely pilosulose when young, becoming glabrate; leaves 
opposite, petiolate, broadly ovate or oval to ovate- or oblong-lanceolate, obtuse to acute 
at apex, obtuse to broadly rounded at base and very shortly and abruptly cuneate into 
the petiole, 6-18 cm. long, 3-10 cm. broad, firmly membranaceous, dark-green and 
glabrnte above, paler and densely and generally puberulent below; petioles to 25 mm. 
long; inflorescences terminal and solitary or paired, several- to rather many-Bowered; 
peduncles rather slender, 1.5-9 cm. long, minutely puberulent; pedicels slender, 2-3.5 
cm. long, minutely puberulent; Bowers rather large and very showy; calyx lobes ovate
lanceolate, 3-4 mm. long, minutely puberulent; corolla deep-rose, reflexed-rotate, the
lobes 7-10 mm. long; gynostegium deep-rose, very shortly stipitate; column obconic,
1.5-2 mm. long, 2.5-3 mm. broad; hoods oblong-elliptic, acute to acuminate, 6-7 mm.
long; horn about half-adnate, falciform and sharply incurved, much shorter than the
hoods; anther head truncately conic, about 2 mm. long and 3 mm. broad; follicles erect
on deflexed pedicels, narrowly fusiform, gradually attenuate, 10-16 cm. long, 1-2 cm.
thick, smooth, minutely puberulent to glabrate; seeds oval, 5-6 mm. long, the white coma
35-45 mm. long. Thickets and open woods, prairies and fields, spreading to roadsides
and railways, in n.e. Tex., Apr.-July; from s. Ont. and N.E., s. to Va. and Tex.

12. Asclepias tuberosa L. BUTI'ERFLY-WEED, ORANGE MILKWEED, CHIGGER-FLOWER.
Herbaceous perennial from a deep woody rootstalk; stems rather stout and clustered from 
the crown, usually branching only at the inflorescence, to 9 dm. tall, conspicuously 
hirsutulous or hispid generally; leaves irregularly approximate, usually crowded, rather 
shortly petiolate, extremely variable, very narrowly lanceolate to very broadly oblanceolate, 
rounded to acuminate at apex, cuneate to broadly cordate at base, 3-11 cm. long, to 3 cm. 
broad, firmly membranaceous and occasionally irregularly crisped-revolute, more or less 
conspicuously hirsutulose particularly beneath; petioles 1-5 mm. long; inflorescence of 
1 to several terminal and subterminal helicoid branches bearing few to  numerous umbelli
form cymes at the nodes of the more or less reduced and usually opposite leaves, the 
cymes several- to many-flowered; flowers moderately large; calyx lobes lance-trigonal, 
2-3 mm. long, minutely hirsutulous; corolla reflexed-rotate, usuaUy orange or occasionally
reddish, yellow or red, the lobes 7-8 mm. long; gynostegium usually orange, rarely
yellow; column narrowly obconic, about 2 mm. long and 1.5 mm. broad; hoods cucullate,
lanceolate, 4-5 mm. long; horn basal, narrowly acicular, slightly longer than the hoods,
gradually arching over the anther head; anther head cylindrical, about 2 mm. long and
broad; follicles erect on deflexed pedicels, narrowly fusiform, 8-15 cm. long, 1-1.5 cm.
broad, smooth, pilosulose; seeds broadly oval, 5-7 mm. long, the white coma 3-4 cm.
long. A frequent and widespread species, in prairies, dry fields, thickets, open woods, 
canyons, and on dunes and hillsides throughout much of the state but especially in the 
e. two thirds, Apr.-Sept.; throughout most of e. half of U.S.

The following two phases of this species are found sympatrically in Texas.
1. Leaves typically deeply cordate at base . ....... . .... subsp. interior Woods. 
1. Leaves typically obtuse to truncate at base, varying to slightly cordate .......... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . subsp. terminalis Woods. 

13. Asclepias nummularia Torr. YERBA DE CUERVO. Diminutive herbaceous perennial,
more or less subscapose in appearance because of the decumbent habit and the long 
peduncles; stems usually several clustered from the rootstalk, decumbent to ascending, 
usually frequently branched, rarely simple, relatively slender and apparently more or less 
ancipitous or laterally compressed, 4-10 cm. long, finely tomentulose above to glabrate 
below; leaves opposite, subsessile or very shortly petiolate, in 2 to 3 closely approximate 
pairs, very broadly ovate or suborbicular to ovate-lanceolate, broadly rounded to acute 
at apex, broadly rounded and somewhat cordate to obtuse at base, 1.5-4 cm. long, 1-4 
cm. broad, firmly membranaceous or somewhat subsucculent, more or less glaucous, finely 
subarachnoid-tomentulose particularly beneath, infrequently glabrate; inflorescences 
terminal and subterminal at the uppermost nodes, few- to several-flowered, long-peduncu-
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late, minutely tomentulose; peduncles 2-6 cm. long, slender; pedicels very slender, 1.5-3 
cm. long; flowers rather small; calyx lobes ovate, about 2 mm. long, purplish, inely
pilosulose; corolla reflexed-rotate, purplish-rose, the lobes 3-5 mm. long; gynostegium
pale-rose, shortly stipitate; column broadly obconic, about 0.5 mm. long and 2.5 mm.
broad; hoods broadly obovate, broadly obtuse or rounded at the tip, about 3 mm. long;
horn strongly adnate, very broadly falciform or reduced to a rather low crest about as long
as the hood or somewhat shorter; anther head truncately conic, 2-2.5 mm. long, 3-3.5
mm. broad; follicles erect on deflexed pedicels, very broadly fusiform, shortly apiculate,
5-6 cm. long, 1.5-2 cm. broad, smooth, finely tomentulose to glabrate; seeds oval, about
6 mm. long, the pale-tawny coma about 25 mm. long. Rocky hillsides, arid grassland, dry
ravines, in gravel or clay, in the Trans-Pecos, Mar.-June; from w. Tex., s. Ariz. and
n. Mex.

14. Asclepias viridiflora Raf. Herbaceous perennial; stems usually rather stout, simple,
rarely branching at the base, often zigzag above, to 9 dm. tall, inconspicuously puberu
lent to glabrate; leaves opposite to irregularly approximate, shortly petiolate to subsessile, 
extremely variable, suborbicular to linear, 4-13 cm. long, 1-6 cm. broad, finnly mem
branaceous, inconspicuously puberulent to glabrate; petioles obsolete to 1 cm. long; 
inflorescences subtenninal and solitary and usually lateral at few to many of the upper 
nodes, usually many-flowered, crowded and hemispherical, puberulent; peduncles obso
lete to 15 mm. long, rather stout; pedicels more slender, 1-2 cm. long; flowers moderately 
large; calyx lobes ovate-lanceolate, 3-4 mm. long, minutely puberulent; corolla reflexed
rotate, pale-green, the lobes 6-7 mm. long; gynostegium sessile, pale-green; hoods deeply 
saccate, oblongish, 4-5 mm. long, nearly equaling the anther head; anther head 3-4 mm. 
long; follicles erect on deflexed pedicels, narrowly fusiform, long-attenuate, 7-15 cm. long, 
1.5-2 cm. thick, finely puberulent to glabrate; seeds oval, 6-7 mm. long, the pale-tawny 
coma 3-5 cm. long. Acerates oirldiflora (Raf.) Pursh. Glades, prairies, plains and rocky 
or sandy hillsides, spreading to old fields and roadsides, local and infrequent throughout 
most of Tex., Apr.-Aug.; from e. Can., s. to Ga., w. to Mont. and Ariz., also Coah. 

Although the flowers are quite uniform in this species the leaves are tremendously 
variable. 

15. Asclepias scaposa Vail. Small subscapose herbaceous perennial from a fleshy
napiform rootstalk; stems simple or sparingly branched from the base, slender, to 2 dm. 
tall, minutely and generally puberulent or pilosulose; leaves opposite, petiolate, broadly 
oval to oblong-elliptic, obtuse to acute at apex, obtuse to rounded at base, 2-6 cm. long, 
to 25 mm. broad, membranaceous, generally pilosulose above and below; petioles to 4 
cm. long; inflorescences terminal, solitary, several- to many-flowered; peduncle relatively
stout, 7-17 cm. long; pedicels slender, 1-2 cm. long; flowers rather small; calyx lobes
lance-trigonal, about 2 mm. long, minutely pilosulose; corolla reflexed-rotate, livid-rose or
purplish, the lobes 4-5 mm. long; gynostegium shortly stipitate, cream-color flushed with
purple or rose; column obconic, 1-1.5 mm. long and broad; hoods tubular-cucullate,
erose-dentate, 2-3 mm. long; horn acicular and ascending, somewhat longer than the hood
and strongly adnate to it, entire; anther head about 1.5 mm. long and 2 mm. broad;
follicles erect on deflexed pedicels, narrowly fusiform, about 5 cm. long and 5-7 mm.
thick, smooth, minutely pilosulose; seeds unknown. Dry, sunny, gravelly openings among
scrub oaks, and on mt. sides and flats in s. Trans-Pecos, Mar.-May; from w. Tex. and
s. N.M. to n.-cen. Mex.

16. Asclepias arenaria Torr. Herbaceous perennial; stems relatively stout, to 8 dm. taJl
or more, simple or branc'hing infrequentl}', densely tomentulose; leaves opposite, petio]ate, 
very broadly obovate-oval and more or less subquadrate, broadly rounded and more or 
less retuse at apex, buncate or broadly rounded and occasionally somewhat cordate at 
base, rather uniform in shape and size, 6-9 cm. long, 4-8 cm. broad, firmly membra
naceous, concolorous, more or less generally white-tomentulose particularly beneath; 
petioles to 13 mm. long; inflorescences lateral and solitary at several to many of the upper 
nodes, rather many-flowered; peduncles obsolete to about 3 cm. long, densely tomentu
lose; pedicels rather stout, 1-2 cm. long, densely white-tomentulose; flowers rather 
large; calyx lobes ovate-lanceolate, 6-7 mm. long, densely and minutely white-to
mentulose; corolla reffexed-rotate, pale-green, the lobes 9-10 mm. long; gynostegium 
shortly stipitate, white or cream; column obconic, about 2 mm. long and 3.5 mm. 
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broad; hoods more or less broadly 2-lobed at the tip, subquadrate; horn about 
half-adnate, rather narrowly falcifonn, sharply incurved, somewhat longer than the 
hood; anther head buncately conic, about 3 mm. long and 4 mm. broad; follicles erect on 
deflexed pedicels, rather broadly fusiform and shortly apiculate, 7-9 cm. long, 15-25 mm. 
broad, finely tomentulose to glabrate; seeds broadly oval, about 11 mm. long, the pale
tawny coma about 25 mm. long. Sandy soil, spreading to roadsides, mostly in the Plains 
Country of n. Tex., s. to Galveston and Brewster cos., June-Sept.; from S.D. to Tex., w. 
to Colo., N.M. and Chih. 

The characteristic broad 4 lobes of the hoods apparently consist of two marginal 
auricles, with the median lobe broadly retuse, as in the leaves. 

11. Asclepias latifolia (Torr.) Raf. Herbaceous perennial; stems stout, simple or infre
q_uently branching, 2-6 dm. tall, minutely tomentulose when very young, soon becoming 
glabrate; leaves opposite, very shortly petiolate, very broadly oval-obovate to obovate
subquadrate, broadly rounded and frequently somewhat retuse at apex, very broadly 
rounded and frequently somewhat cordate at base, 4-16 cm. long, 4-13 cm. broad, firmly 
membranaceous and somewhat coriaceous, concolorous and somewhat glaucous, minutely 
white-tomentulose generally when very young, soon glabrate; petioles about 5 mm. long; 
in8orescences lateral at several to numerous of the upper nodes, subsessile or very shortly 
pedunculate, many-flowered; peduncles obsolete to 15 mm. long; pedicels rather slender, 
2.5-3 cm. long, minutely white-tomentulose; flowers rather large; calyx lobes ovate
lanceolate, about 4 mm. long; corolla reflexed-rotate, pale-green, sometimes tinted 
purplish without, the lobes 11-12 mm. long; gynostegium shortly stipitate, greenish
white; column broadly obconic, about 2 mm. long and 3 mm. broad; hoods subquadrate, 
truncate or broadly retuse, about 4 mm. long; horn wholly adnate, very broadly falci
form, sharply incurved, somewhat longer than the hood; anther head about 3 mm. long 
and 4 mm. broad, truncately conic; follicles erect on deflexed pedicels, broadly fusiform, 
shortly apiculate, 6-8 cm. long, 1.5-3 cm. broad, smooth, essentially glabrous; seeds oval, 
about 7 mm. long, the pale-tawny coma about 2 cm. long. Mixed prairies, badlands and 
high plains, spreading to roadsides and railways in w. and n.w. Tex., May-Sept.; from 
s.w. Neb. and Tex., w. to s. Ut. and s.e. Calif.

18. Asclepias texana Heiler. Herbaceous perennial, becoming somewhat shrubby at
the base after several years; stems slender, to 5 dm. tall, usually branching, inconspicu
ously pilosulose in decurrent lines from the nodes; leaves opposite, petiolate, broadly 
oval to narrowly oblong-eiliptic, obtuse to acuminate at apex, obtuse or rarely attenuate 
at the base, 2-7 cm. long, to 35 mm. broad, thinly membranaceous, finely puberulent 
upon the midrib and veins beneath; petioles to 1 cm. long, minutely pilosulose; inflores
cences solitary at the uppermost nodes, several- to many-flowered; peduncles slender, 1-2 
cm. long; pedicels 1-1.3 cm. long, finely puberulent; flowers small; calyx lobes narrowly
lanceolate, 1.5-2 mm. long, minutely puberulent; corolla reflexed-rotate, white, the lobes
about 3 mm. long and widely spreading; gynostegium long-stipitate, white; column
cylindric, about 1.5 mm. long and 0.7 mm. wide at the base; hoods cucullate, about 2
mm. long, rounded at the tip; horn basal, narrowly acicular, nearly twice as long as the
hood, slightly incurved over the anther head; anther head about 2.5 mm. long; follicles
erect on erect pedicels, narrowly fusiform, 9-12 cm. long, smooth, glabrous; seeds broadly
oval, about 8 mm. long, the white coma about 2 cm. long. Canyons, arroyos and rocky
hilts in the Edwards Plateau and Trans-Pecos, May-Aug.; also n. Mex.

19. Asclepias variegata L. WmTE-FLOWERED MILKWEED. Herbaceous perennial from a
fleshy fusiform rootstalk; stems rather slender, simple, 3-12 elm. tall, inconspicuously 
pilosulose in decurrent lines from the nodes; leaves opposite, petiolate, broadly oval, 
broadly rounded and apiculate to obtuse or broadly acute at apex, very broadly obtuse 
or rounded at base, 8-15 cm. long, 4-9 cm. broad, dark-green and glabrous above, 
glaucous and very sparsely pilosulose beneath; petioles 1-2 cm. long; inflorescences 
usually solitary and terminal, occasionally also lateral from very few of the uppermost 
nodes, rather many-flowered and very compactly hemispherical; peduncles rather slender, 
1-7 cm. long; pedicels 1-3 cm. long; flowers rather large and showy; calyx lobes ovate,
about 3 mm. long; corolla rotate, white, the lobes 7-8 mm. long; gynostegium white
except for the purple column, shortly stipitate; column obconic, about 1.5 mm. long and
2-2.5 mm. broad; hoods cucullate, conduplicate and inflated, very broadly obovate, about
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2.5 mm. long; horn adnate toward the base, falciform and sharply inflexed, much shorter 
than the hood; anther head about 2 mm. long and 3 mm. broad; follicles erect on de-· 
flexed pedicels, narrowly fusiform, gradually apiculate, 10-15 cm. long, 1.5-2 cm. thick, 
glaucous, minutely pilosulose; seeds oval, about 5 mm. long, the white coma 25-45 mm. 
long. Biventraria variegata ( L. ) Small. Thickets and open woods, usually in sandy or 
rocky soil in e. Tex., Apr.-July; from Conn., s. to n. Fla., s. Mo. and Tex. 

One of the most beautiful of all milkweeds. 
20. Asclepias tomcntosa Ell. Herbaceous perennial; stems rather stout, simple or

branching infrequently, 2-7 dm. tall, softly and rather inconspicuously appressed
puberulent; leaves opposite, petiolate, variable in outline and size, typically oblong or 
oval to oblong-lanceolate or obovate, usually obtuse to acute or rounded and somewhat 
retuse at apex, broadly acute to rounded at base, 4-9 cm. long, 1.5-5 cm. broad, firmly 
membranaceous, dark-green above, pale beneath, softly and generally puberulent par
ticularly below; petioles about 1 cm. long; inflorescences lateral and solitary at several 
or numerous of the upper nodes, sessile or subsessile, several- to many-flowered; pedicels 
1.5-2 cm. long, softly puberulent; flowers rather large; calyx lobes lanceolate, 3-6 mm. 
long; corolla pale-yellowish-green, somewhat flushed with orange without, the lobes 9-10 
mm. long; gynostegium yellowish-cream, very shortly stipitate; column obconic, about
1.5 mm. long and 3 mm. broad; hoods obovate-subquadrate, truncate, about 4 mm. long;
hom wholly adnate, falciform, sharply incurved, longer than the hood; anther head 
truncately conic, 3.5-4 mm. long and 5-6 mm. broad; follicles erect on deflexed pedicels, 
narrowly fusiform, 10-12 cm. long, about 1 cm. broad, smooth, softly puberulent to 
glabrate; seeds broadly oval, about 1 cm. long, the pale-tawny coma about 45 mm. long. 
Sandy soil in fields and pine barrens, in s.e. Tex., May-July; from N.C., s. to Fla. and Tex. 

21. Asclepias prostrata Blackwell. Herbaceous perennial from thick woody crowns;
stems prostrate, simple or branched near base, 1-4 dm. long, 1-2 mm. thick, conspicuously 
pilosulose distally, eventually glabrate; leaves opposite, pseudodistichous by twisting of 
stems, triangular to deltoid-lanceolate, 15-35 mm. long, 5-20 mm. broad, very shallowly 
cordate ( proximal leaves) or truncate at base, acute ( or the most proximal leaves obtuse) 
at apex, marginally entire and on drying crispate, membranous, firm, minutely pilose on 
both surfaces, grayish-green, dull; petioles 1-3 mm. long; umbels axillary, mostly 5-
flowered; peduncles 5-12 mm. long, pilosulose; pedicels 1-2 cm. long, pilosulose; calyx 
lobes lanceolate, 4-5 mm. long, dorsally minutely pilosulose; corolla reflexed-rotate, 
greenish-white to rose-color; corolla lobes 12-15 mm. long, narrowly obovate or broadly 
oblanceolate; gynostegium long-stipitate, cream-colored suffused with rose-color; column 
conic, about 3.5 mm. long and 2 mm. broad; hoods obovate and slightly flabellate, 7-8 
mm. long, narrowed below (above the midpoint) to a spongy-solid and somewhat
laminate stipe, basally with Jaminate auricles; hom compressed-clavate, with an acicular
hom inflexed over the anther head, slightly shorter than the hood and wholly adnate to
it; anther head cylindrical, 4 mm. long and 4.5 mm. broad; follicles erect on deflexed
pedicels, obliquely ellipsoid, about 55 mm. long and 2 cm. thick, verrucose and pubescent;
seeds broadly oval, 7-8 mm. long, the white coma to 2 cm. long. In red sandy loam in the
Rio Grande Plains in s. Tex., June-Aug.; also Tam.

22. Asclepias rubra L. Herbaceous perennial; stems rather slender, 4-10 chn. tall,
simple, glabrous or very inconspicuously pilosulose in decurrent lines from the nodes; 
leaves opposite, sessile or subsessile, broadly ovate to narrowly lanceolate, acute to 
acuminate at apex, rounded to somewhat cordate at base, 5-16 cm. long, to 65 mm. 
broad, firmly membranaceous, glabrous, dark-green above, glaucous beneath; inflores
cences terminal and lateral from the uppermost nodes, commonly paired when terminal, 
several- to many-flowered; peduncles 3-10 cm. long; pedicels 1-1.5 cm. long; flowers 
moderately large; calyx-lobes lance-trigonal, about 3 mm. long, glabrous; corolla reflexed
rotate, dull-red to purplish or lavender, the lobes 8-9 mm. long; gynostegium stipitate, 
usually pinkish-cream or purplish; column cylindrical, about 2 mm. long and broad; hoods 
lanceolate, acute, 6-7 mm. long; horn basal, narrowly acicular, somewhat shorter than 
the hoods, gFadually arching over the anther head; anther head narrowly conic, about 
3 mm. long and broad, with entire or very inconspicuously notched wings; follicles erect 
on deflexed pedicels, rather narrowly fusiform, 8-12 cm. long and 15 mm. thick, smooth, 
glabrous; seeds broadly oval, about 7 mm. long, the white coma about 4 cm. long. Bogs, 
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marshes, wet meadows and low pine barrens iu e. Tex., May-Aug.; from N.J., s. to Ga., 
Ala., La. and Tex. 

23. Asclepias lanceolata Walt. Herbaceous perennial from rather tuberous rootstalks;
stems relatively slender, simple, 5-12 dm. tall, glabrous or essentially so; leaves opposite, 
linear-lanceolate, narrowly acuminate at apex, acute to obtuse at the base, 7-25 cm. long, 
to 17 mm. broad, firmly membranaceous, glabrous, somewhat glaucous beneath; in
florescences terminal, solitary or paired, few-flowered; peduncles 15-75 mm. long; 
pedicels 1-2 cm. long; flowers moderately large; calyx lobes lance-trigonal, 2.5-4 mm. 
long; corolla reflexed-rotate, dull-red, the lobes 9-10 mm. long; gynostegium stipitate, 
yellow, orange or reddish; column cylindrical, about 2 mm. long and 1.5 mm. broad; 
hoods broadly oblong, rounded at the tip, 5-6 mm. long; horn basal, narrowly acicular, 
somewhat shorter than the hood, arching over the anther head; anther head narrowly 
conic, about 3 mm. long and 2.5 mm. broad, the wings conspicuously spurred at the 
base; follicles erect on deflexed pedicels, narrowly fusiform, 8-10 cm. long, about 1 cm. 
thick, smooth, glabrous; seeds broadly oval, about 1 cm. long, the coma about 35 mm. 
long. Incl. var. paupercula ( Michx.) Fem. Brackish to fresh marshes, wet pine barrens 
and low glades in s.e. Tex., May-Aug.; from s. N.J., s. to Fla. and w. to Tex. 

24. Asclepias quinquedentata Gray. Herbaceous perennial from rather deep tuberous
rootstalks; stems relatively slender, simple above, branching rather cespitosely below, 
the basal branches usually dwarf and sterile, 1.5-3 dm. tall, minutely and generally 
puberulent, rarely glabrate; leaves opposite, sessile or subsessile, linear to filiform, 4-9 
cm. long, 1-2 mm. broad, minutely and scatteringly pilosulose or puberulent; inflores
cences subtern1inal from several of the uppermost nodes, few-flowered; peduncles rather
slender, 1-8 cm. long; pedicels slender, 1.5-2 cm. long; flowers rather small; calyx lobes
lance-trigonal, about 2 mm. long, minutely pilosulose to glabrate; corolla reflexed-rotate,
pale-green, usually flushed with rose or purple without, the lobes 5-6 mm. long; gyno
stegium shortly stipitate, greenish-white; column narrowly obconic, about 1 mm. long
and 1.5 mm. broad; hoods cylindrical-cucullate, sharply erase, about 3 mm. long; horns
completely adnate to the hoods and about half longer than they, ascending and scarcely
arching; anther head cylindric, about 2 mm. long and broad; follicles erect on deflexed
pedicels, narrowly fusiforrn, 7-10 cm. long, 5-8 mm. thick, smooth, minutely puberulent;
seeds oval, 5-7 mm. long, the pale-tawny coma 3-4 cm. long. Rocky hills and arroyos in
w. Tex., June-Aug.; from w. Tex. to s. Ariz. and n. Mex.

25. Asclepias stenophylla Gray. Herbaceous perennial from subnapiforrn tuberous
rootstalks; stems rather slender, sinlple, to 8 dm. tall, very minutely puberulent to 
glabrate; leaves irregularly approximate, sessile, linear, 6-14 cm. long, 2-4 mm. broad, 
rather strictly ascending, firmly membranaceous, very minutely and scatteringly puberu
lent to glabrate; inflorescences lateral at few to several of the uppermost nodes, several
flowered, subsessile to very shortly pedunculate; peduncles obsolete to 1 cm. long, 
minutely puberulent; pedicels very slender, 5-8 mm. long, minutely puberulent; flowers 
rather small; calyx lobes lanceolate, 2-3 mm. long, minutely puberulent; corolla rotate, 
pale-greenish-white or yellow, the lobes about 6 mm. long; gynostegium sessile, pale
greenish cream-color or white; hoods saccate and strongly adnate to t:he column, con
spicuously excurrent-auriculate at the base, oblong-elliptic, 3-4 mm. long, the tip deeply 
2-lobed; horn or crest wholly adnate to form a third lower median lobe; anther head
broadly truncate-conic, about 2 mm. long and broad; follicles erect on erect pedicels,
very narrowly fusiform and gradually attenuate, 9-12 cm. long, about 7-8 mm. thick,
minutely pilosulose to glabrate; seeds oval, 5-6 mm. long, the pale-tawny coma 3-3.5
cm. long. Acerates angustifolia (Nutt.) Dene. Prairies and limestone glades, mainly in
n.e. Tex., s. to Harris Co., June-Aug.; from s.w. Mo., w. to S.D., e. Colo. and Tex.

26. Asclepias Engelmanniana Woods. Herbaceous perennial; stems rather stout, simple
or branching infrequently from the caudex, 6-12 elm. tall, glabrous or essentially so; 
leaves irregularly approximate, sessile, linear, 12-18 cm. long, 1.5-3 mm. broad, rather 
laxly spreading or reflexed, more or less canaliculate, firmly membranaceous or somewhat 
subsucculent, glabrous; inflorescences lateral from several to many of the upper nodes, 
many-flowered and very crowded, subsessile to shortly pedunculate; peduncles obsolete 
to about 2 cm. long, relatively stout, very inconspicuously appressed-puberulent; pedicels 
rat:her slender, about 1 cm. long, inconspicuously appressed-puberulent; flowers rather 
small; calyx lobes ovate-lanceolate, about 3 mm. long, essentially glabrous; corolla 
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reffexed-rotate, pale-green and more or less Bushed with purple without, the lobes about 
5 mm. long; gynostegium sessile; hoods deeply saccate and excurrently auriculate at the

base, broadly truncate or broadly retuse at the tip, about 3 mm. long, without a horn; 
anther head depressed-spheric, about 2.5 mm. long and 3 mm. broad; follicles erect on 
deflexed pedicels, narrowly fusiform, gradually attenuate, 8-12 cm. long, about 15 mm. 
thick; seeds oval, about 7 mm. long, the pale-tawny coma about 3 cm. long. Acerates
auriculata Engelrn., Asclepias auriculata ( Engelrn.) Holz., not H.B.K. Prairies and swales, 
open sandy hillsides, draws, washes and bottoms in w. two thirds of Tex., e. to Hays Co., 
May-Sept.; from Neb., s. to Tex., Coah. and Ariz. 

21. Asclepias linearis Scheele. Herbaceous perennial from rather short and superficial
rootstalks; stems slender, 2-5 dm. tall, usually branching only at the base, inconspicuously 
pilosulose in decurrent lines from the nodes; leaves opposite, sessile or subsessile, linear, 
3-9 cm. long, 1-4 mm. broad, membranaceous, glabrous or minutely puberulent along
the midrib beneath; inflorescences solitary at several or many of the upper nodes, several
Bowered; peduncles slender, 1-1.5 cm. long; pedicels 5-7 mm. long; flowers small; calyx 
lobes lance-trigonal, about 2 mm. long, minutely puberulent; corolla reflexed-rotate,
greenish-white, the lobes 3-4 mm. Jong; gynostegium long-stipitate, white; column
cylindric, about l mm. long and 0.5 mm. broad; hoods cucullate, subquadrate, about 1.5
mm. long; horn basal, narrowly acicular, somewhat longer than the hood, gradually
arching over the anther head; anther head about 1.5 mm. long and slightly narrower;
follicles erect on erect pedicels, narrowly fusiform, 5-10 cm. long, smooth, glabrous;
seeds broadly oval, about 5 mm. long, the white coma about 2 cm. long. A. verticillata
var. linearls (Scheele) Pollard. Dry prairies in s. Tex., May-Nov,; endemic.

28. Asclepias pumila (Gray) Vail. Herbaceous perennial from rather deep rootstalks;
stems cespitose from the crown, simple or branching infrequently below ground level, 
relatively slender, to 3 dm. tall, minutely puberulent generally; leaves spirally approximate 
and very crowded or the lowest occasionally verticillate, sessile, filiform and strictly 
ascending, 2-4 cm. long and about 1 mm. broad, usually strongly revolute, glabrous or 
essentially so; inflorescences subterminal, corymbosely clustered at the uppermost nodes, 
several-flowered; peduncles 1-1.5 cm. long; pedicels slender, about 1 cm. long; flowers 
small; calyx lobes lance-trigonal, about 1 mm. long, scatteringly pilosulose to nearly 
glabrous; corolla reflexed-rotate, white or faintly suffused with rose or yellowish-green, 
the lobes 2-3 mm. long; gynostegium narrowly stipitate, greenish-white; column cylin
drical, about 1 mm. long and broad; hoods cucullate, broadly oval, about 1.5 mm. long; 
horn basal, narrowly acicular, almost twice longer than the hood and gradually arching 
over the anther head; anther head cylindric, about 1.25 mm. long and 1 mm. broad; 
follicles erect on erect pedicels, narrowly fusiform, 4-8 cm. long, about 6 mm. broad; 
seeds broadly oval, 4-6 mm. long, the white coma about 25 mm. long. In sandy soil, 
mesquite prairies and limestone buttes in the High Plains of n.w. Tex., June-Sept.; from 
N.D., s. to Tex. and N.M., w. to Wyo.

This plant is known to be poisonous to livestock.
29. Asclepias subverticillata (Gray) Vail. Herbaceous perennial from rather stout

woody rootstalks; stems to 12 dm. tall, almost invariably with sterile dwarf microphyllous 
branches, occasionally simple, more or less puberulent in decurrent lines from the nodes, 
occasionally quite glabrous; leaves predominantly 3 to 5 in whorls but occasionally 
opposite above on the flowering stems, shortly petiolate, linear, 2-13 cm. long, 1-4 mm. 
broad, membranaceous, glabrous to inconspicuously pilosulose, those of the sterile dwarf 
branches opposite and much-reduced and giving the plant a heterophyllous aspect; 
petioles 1-2 mm. long; inflorescences usually solitary at the upper nodes, rarely paired, 
several- to many-Bowered; peduncle slender, 1.5-3 cm. long; pedicels slender, 5-8 mm. 
long; flowers relatively small; calyx lobes narrowly trigonal, 1.5-2 mm. long, incon
spicuously pilosulose to glabrate; corolla reflexed-rotate, white, rarely slightly suffused 
with greenish-purple, the lobes 3-5 mm. long; gynostegium narrowly stipitate, white; 
column cylindrical, about 1 mm. long and slightly narrower; hoods cucullate, oval, about 
1.5 mm. long; horn basal, narrowly acicular, somewhat longer tl1an the hoods, gradually 
arching over the anther head; anther head cylindric, about 1.5 mm. long and broad; 
follicles erect on erect pedicels, narrowly fusiform, 5-9 cm. long and 6-8 mm. thick, 
smooth, glabrous or inconspicuously pilosulose; seeds broadly oval, 7-8 mm. long, the 
white coma about 2 cm. long. A. galioides of Arn. auth. Sandy and rocky plains and Bats 
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in the w. haH of Tex., especially in the Trans-Pecos, May-Sept.; from Tex., w. to Ut., 
Colo., Ariz. and n. Mex. 

This plant is known to be very poisonous to livestock. 
30. Asclepias verticillata L. Herbaceous perennial from rather short superficial root

stalks; stems slender, to 9 dm. tall, simple or rarely with short sterile branches, more or 
less puberulent in decurrent lines from the nodes, rarely glabrate; leaves chiefty 3 or 4

in whorls, rarely opposite in part, sessile or subsessile, linear, 1.5-7 cm. long, about 1.5

mm. broad, membranaceous, g1abrous or essentially so, usually somewhat revolute;
infiorescences solitary or paired at the upper nodes, few- to many-Bowered; peduncles
slender, 1.5-3 cm. long; pedicels slender, 6-8 mm. long; Bowers small; calyx lobes narrowly
trigonal, 1.5-2.5 mm. long, sparsely pilosulose to glabrous; corolla reflexed-rotate, greenish
white, occasionally somewhat Hushed with purple without, the lobes about 3.5 mm. long;
gynostegium narrowly stipitate, greenish-white; column narrowly cylindrical, about 1
mm. long and somewhat narrower; hoods cucullate, subquadrate, about 1.5 mm. long;
horn basal, narrowly acicular, about twice as long as the hood and arching gradually
over the anther head; anther head cylindrical, about 2 mm. long and somewhat narrower;
follicles erect on erect pedicels, narrowly fusiform, 7-10 cm. long and 5-8 mm. thick,
smooth, g1abrous; seeds oval, about 5 mm. long, the white coma about 25 mm. long.
Prairies, thickets, and open woods, usually in rather dry soil, also in dunes and spreading
to roadsides and fence comers, in e. half of Tex., Apr.-Aug.; from e. Can., s. to Fla. and
w. to N.D. and Tex.

31. Asclepias involucrata Torr. Low herbaceous perennial from woody subfusiform
rootstalks; stems clustered from the rootstalk, ascending or more or less decumbent, rather 
slender, branching repeatedly, to 25 cm. long, minutely and generally puberulent; leaves 
irregularly approximate, sessile or subsessile, narrowly lanceo1ate, very narrowly acuminate 
at apex, acute to obtuse at base, to 12 cm. long and 1 cm. broad, firmly membranaceous 
and somewhat conduplicate, inconspicuously pilosulose particularly beneath; inflores
cences terminal and usually also from the few uppermost nodes, sessile, several- to few
flowered; pedicels 15-25 mm. long, minutely puberulent; flowers rather small; calyx lobes 
ovate-lanceolate, 3-4 mm. long; corolla reflexed-rotate, pale-whitish-green or pink, tinged 
purple without, the lobes 5-7 mm. long; gynostegiwn shortly stipitate, white with purplish 
keels; column obconic, 1-1.5 mm. long and 1.5-2.5 mm. broad; hoods ovate, acute, 3-4 
mm. long; horns adnate toward the base, falciform, incurved or ascending, about as long
as the hood; anther head truncate-conic, about 2 mm. long and 3 mm. broad; follicles
erect on deflexed pedicels, stoutly fusiform, shortly apiculate, 4-7 cm. long, 1.5-2 cm.
broad, very inconspicuously pilosulose to glabrate; seeds oval, 6-8 mm. long, the pale
tawny coma 2-3 cm. long. Dry gravelly hills, prairie flats and arroyos in the High Plains,
Apr.-May; from Tex. to Ariz. and adj. Ut., Colo. and Kan., also n. Mex.

32. Asclepias brachystephana Torr. Herbaceous perennial; stems clustered from
the rootstalk, rather slender, branching repeatedly toward the base, 1-4 dm. tall, minutely 
tomentulose when young, soon becoming glabrate; leaves opposite;- shortly petiolate, 
lanceolate to linear-lanceolate, narrowly acuminate at apex, acute to rounded at base, 
6-12 cm. long, to 12 mm. broad, firmly membranaceous, more or less conduplicate, 
minutely white-tomentulous when young, soon becoming glabrate; petioles 3-10 mm. 
long; inflorescences lateral and solitary at the upper nodes, shortly pedunculate, several
to many-flowered; peduncles rather slender, to 3 cm. long, conspicuously white
tomentulose; pedicels very slender, 1-2 cm. long, conspicuously white-tomentulose; 
flowers rather small; calyx lobes ovate, about 2 mm. long, minutely puberulent; corolla 
reflexed-rotate, reddish-purple or violet, the lobes 5-6 mm. long; gynostegium sessile or 
subsessile, pale-rose or cream; hoods saccate, 1.5-2 mm. long, with very prominent 
marginal auricles somewhat longer than the broadly obtuse median lobe; horn adnate 
about midway, linguiform, somewhat longer than the hood; anther head truncately conic, 
about 2 mm. long and 3 mm. broad; follicles erect on deflexed pedicels, broadly fusiform, 
rather gradually apiculate, 6-9 cm. long, 1-2 cm. thick, minutely puberulent to glabrate, 
longitudinally striate; seeds oval, about 7 mm. long, the pale-tawny coma 2-3 cm. long. 
Sandy and rocky plains, dry flats, gulJies and stream banks, spreading to fields and road
sides, often eaten by livestock on overgrazed range, in w. Edwards Plateau and Trans
Pecos, May-Sept.; from w. Tex. to Ariz., s. to cen. Mex. 
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33. Asclepias longifolia Michx. Herbaceous perennial from a stout rather tuberous

root�talk; stems rather slender, simple, 2-7 dm. tall, minutely pilosulose; leaves irregularly 
approximate, sessile or subsessile, linear-lanceolate, gradually acuminate at apex, attenuate 
at base, 6-18 cm. long, 2-10 mm. broad, minutely pilosulose to glabrate; inflorescences 
terminal and solitary and lateral from few of the uppermost nodes, several- to many
flowered, rather lax and hemispherical, pedunculate; peduncles slender, 2-6 cm. long, 
rarely obsolete, minutely pilosulose; pedicels very slender, 1.5-2 cm. long, minutely 
filosulose; corolla reflexed-rotate, pale-greenish-white, liberally tinted with purple
particularly without), the lobes about 5 mm. long; gynostegium shortly but definitely

stipitate, greenish-white tinted with purple below; column about 1.5 mm. long and 1 
mm. broad; hoods deeply saccate, obovoid, about 2 mm. long, without a horn, much
lower than the anther head; anther head about 1.5 mm. long and broad; follicles erect on
deflexed pedicels, narrowly fusiform, long-attenuate, minutely pilosulose, 8-12 cm. long,
about 1 cm. thick; seeds rather broadly oval, about 1 cm. long, the white coma about
3 5  mm. long. Flatwoods, swamps, savannahs and low pinelands in e. Tex., Apr.-July; from
Del. to Fla. and w. to Tex.

34. Asclepias curassavica L. VEINTIUNILLA, Herbaceous annual; stems 3-12 dm. tall,
frequently rather woody toward the base, simple or branched, minutely arachnoid
tomentulose when young, soon glabrate; leaves opposite, petiolate, elliptic-lanceolate, 
acute to acuminate at apex, acute to obtuse at base, 5-12 cm. long, 1-3 cm. broad, 
minutely pilosulose when very young, soon glabrate, thinly membranaceous; petioles to 
1 cm. long; inflorescences solitary at the upper nodes, several- to many-flowered; 
peduncles 3-6 cm. long; pedicels 1-2 cm. long; flowers rather large and showy; calyx lobes 
narrowly lanceolate, 2-3 mm. long; corolla reflexed-rotate, bright-crimson, rarely yellow 
or white, the lobes 5-10 mm. long; gynostegium long-stipitate, deep-yellow; column 
cylindric or conic, 2-3 mm. long and 1 mm. broad at the base; hoods cucullate, distinctly 
stipitate, broadly oblong, rounded at the tip, 3-5 mm. long; horn basal, narrowly acicular, 
4- 5 mm. long, slightly incurved over the anther head; anther head cylindrical, 2-3 mm.
long, 1.5-2.5 mm. broad; follicles erect on erect pedicels, narrowly fusiform, 6-10 cm.
long, smooth, glabrous; seeds broadly oval, 5-7 mm. long, the white coma 2-3 cm. long.
In moist or wet soil in s. Tex., Apr.-Aug.; an almost ubiquitous waif of the trop. and
subtrop. of Arn., also widely introd. in the trop. of the Old World.

35. Asclepias incarnata L. SWAMP-MILKWEED. Herbaceous perennial from rather short
and superficial rootstalks; stems usually fairly stout, 4-1 5 dm. ta11, simple to copiously 
branched; leaves opposite or very rarely certain nodes condensed to form a false whorl, 
petiolate, ovate-elliptic to linear-lanceolate, acute to acuminate at apex, obtuse to some
what cordate at base, 5-15 cm. long, to 4 cm. broad, membranaceous; petioles to 1 cm. 
long; inflorescences usually paired at the upper nodes, solitary below, several- to many
flowered; peduncles 1.5-7 cm. long; pedicels 1-1.5 cm. long; flowers rather small; calyx 
lobes linear-oblong, 1-1.5 mm. long, pilosulose; corolla bri�ht-pink or rarely white, 
reflexed-rotate, the lobes 3-4 mm. long; gynostegium paler pink or rarely white; column 
cylindric, 1-1.5 mm. long, about 1 mm. wide; hoods cucuUate, rounded at the tip, about 
1.5 mm. long; internal hom narrowly acicular, slightly incurved over the stigma head, 
somewhat longer than the hood; anther head about 1.5 mm. long; follicles erect on erect 
pedicels, fusiform, long-attenuate, 7-9 cm. long, to 12 mm. thick, smooth, glabrous to 
generally pilosulose; seeds broadly oval, 7-10 mm. long, the white coma about 2 cm. 
long. In moist or wet soil about water-bodies and in marshes from the Plains Country to 
s.-cen. Tex., June-Oct.; from e. Can., s. to Fla. and w. to Ut. and N.M. 

The following two phases of this species are found sympatrically in Texas. 
I. Plant scatteringly and inconspicuously pubescent to essentially glabrous; stems usually

repeatedly branching; leaves usua11y rather narrowly oblong- to linear-lanceolate, 
the apex gradually acuminate, the base obtuse to truncate, rather long-petiolate .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . var. incamata 

( var. longifolia Gray). 
I. Plant generally and conspicuously pubescent; stems simple or branching infrequently;

leaves ovate- to broadly oblong-elliptic, the apex acute to abruptly acuminate, the 
base rounded to somewhat cordate, infrequently broadly obtuse, rather short-
petiolate ..................................... var. pulchra (Ehrh.) Fem. 
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36. Asclepias perennis Walt. Herbaceous perennial from rather short and superficial
rootstalks; stems slender, 3- 5 dm. tall, usually branching only from the base, very in
conspicuously pilosulose in decurrent lines from the nodes or essentially glabrous; leaves 
opposite, elliptic-lanceolate to narrowly oblong or broadly oval to ovate-elliptic, acuminate 
at apex, attenuate at the base, 5-14 cm. long, to 1 5  mm. broad, thinly membranaceous, 
glabrous; petioles to 15 mm. long; inflorescences solitary at the uppermost nodes, several
to many-Bowered; peduncles slender, 1-4 cm. long; pedicels 1-1.3 cm. long, usually 
somewhat suffused with purple; flowers small; calyx lobes oblong-elliptic, about 1 mm. 
long, sparsely and minutely pilosulose; corolla reflexed-rotate, white and usually suffused 
with pale-pink, the lobes 3-4 mm. long; gynostegium stipitate, white; column cylindric, 
about 1 mm. long and wide; hoods cucullale, rounded at the tip, about 2 mm. long, 
slightly longer than the anther head; horn basal, narrow-acicular, somewhat longer than 
the hoods, slightly arching over- the anther head; follicles fendulous on deflexed peduncles, 
rather broadly ovoid-fusiform with a rather long apica beak, 4-7 cm. long, 1-2.5 cm. 
broad, smooth, glabrous; seeds broadly oval, about 15 mm. long, without a coma. Low 
swampy ground, frequently with bald cypress, alluvial woods, sloughs and ditches mostly 
in s.e. Tex., Apr.-Aug.; from S.C., s. to Fla. and w. to Tex., s. Mo., Ill. and s.w. Ind. 

2. CYNANCHUM L.

Small to large twining vines, with anther, fruit and seed characters similar to those in 
Asclepias; leaves opposite; inflorescences axillary, abbreviated, few- to many-Bowered; 
coro1la funnelfonn to campanulate, white to yellowish or yellow-green, small; appendages 
of crown thin and flat, in one row. 

About 150 species mostly in the wanner regions of both hemispheres, 
1. Leaf blades 1 cm. or more wide, with cordate base ( 2)
1. Leaf blades less than 1 cm. wide, with narrowed to rounded-truncate base ( 3)
2 ( 1). Peduncle mostly shorter than petiole of subtending leaf; appendages nearly as

long as the corolla, deeply divided into linear segments ( resembling staminodes) 
... ..•••..............••••.......•.•..•.•.... 1. C. laeve.

2. Peduncle about as long as or longer than petiole of subtending leaf; appendages less
than two thirds as long as the corolla, broadly oblong with toothed or lobed summit 
................................... , ......... 2. C. unifarium.

3 ( 1 ). Flowers rather numerous, terminating naked peduncles longer than the pedicels; 
corolla lobes glabrous within; leaf blades narrowly linear to linear-lanceolate, the 
larger ones 4-9 cm. long ........................ 3. C. angustifolium.

3. Flowers solitary or few, peduncles very short or absent; corolla lobes pilose or
pubescent within; leaf blades lanceolate to oblong-elliptic, 1-4 cm. long ( 4) 

4( 3 ). Corolla lobes minutely puberulent within; appendages narrowly lanceolate to 
ovate and acuminate, slightly longer than the stamen column ........•.•... 
. . . . . . ......................•................ 4. C. M accartii.

4. Corolla lobes conspicuously pilose within; appendages linear-lanceolate to linear
filiform, 1.5 to 2 times as long as the stamen column { 5) 

5 ( 4). Corolla 3.6-5.2 mm. long •.......••............ 5. C. barbigerum var. 
barblgerum. 

5. CoroUa 2.8-3.2 mm. long ...............••.....•.. 5. C. barbigerum var. 
brevlflorum. 

1. Cynanchum laeve ( Michx.) Pers. BLUE-VINE, SAND-VINE. Twining vine to 3 m. long
or more, glabrescent or somewhat puberulcnt; leaves with a petiole to 4 5  mm. long, 
triangular-lanceolate to deltoid, to 8 cm. long and 5 cm. wide, deeply cordate with the 
rounded basal lobes separated by a wide sinus, acute to shortly acuminate at apex; 
flowers white, sweet-scented, in peduncled wnbelliform clusters or abbreviated racemes 
in axils of the leaves; peduncle mostly shorter than petiole of subtending leaf; sepals 
ovate-elliptic, with scarious margins, puberulent, about 2 mm. long; corolla about 6 mm. 
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long; appendages nearly or about as long as the corolla, deeply divided into linear seg
ments; follicles slender, lanceolate in outline, smooth, somewhat angled, to 15 cm. long 
and 3 cm. thick. Enslenia albida Nutt., Ampelamus albidus (Nutt.) Britt. In silty clay 
or sand in low moist woods or fields, often weedy and climbing on shrubs or fences, from 
n.-cen. to the coast in s.-cen. Tex., Aug.-Sept.; from Pa. to Ind., Mo. and Kan., s. to Ga. 
and TeL 

2. Cynanchum unifarium (Scheele) Woods. TALAYOTE. Twining vine to 3 m. or more
long, glabrescent or sparsely puberulent; leaves with petioles to 5 cm. long, broadly 
ovate to ovate-lanceolate or triangular-lanceolate, to 9 cm. long and 7 cm. wide, deeply 
cordate with the rounded basal lobes separated by a wide sinus, abruptly acute to long
acuminate at apex; flowers cream-color or greenish-white, in racemes in the axils of the 
leaves; peduncle usually about as long as or longer than petiole of subtending leaf; sepals 
elliptic-lanceolate, acute, about 2.5 mm. long and 1 mm. wide, puberulent; petals fleshy, 
somewhat dilated on each side near the strongly recurved apex, obtuse, about 3.5 mm. 
long and 1.3 mm. wide; appendages oblong-quadrate, usually 3-lobulate at apex; follicle 
lanceolate in outline, smooth, to 1 dm. long and 25 mm. thick. Rouliniella uni/aria 
(Scheele) Vail, Cynanchum Palmeri (Wats.) Blake, C. Watsonianum Woods. In scrub 
forests and thickets, climbing over trees and shrubs, mainly on the Edwards Plateau and 
in the Rio Grande Plains and Trans-Pecos, May-Oct.; also n.e. Mex. 

3. Cynanchum angustifolium Pers. Vine slender, glabrous, somewhat succulent,
twining, to 1 m. or more long; leaves short-petioled, narrowly linear, acute, to 8 cm. 
long and 5 mm. wide; peduncles slender, mostly shorter than the leaves; cymes several
Bowered; calyx 2-2.5 mm. long, the lobes ovate-lanceolate to lanceolate and acute; corolla 
purplish or greenish-white, 6-8 mm. broad, the lobes ovate and acuminate; crown lobes 
1.5-2 mm. long, retuse; follicles slender, to 7 cm. long and 5 mm. thick. Lyonia palustris 
(Pursh) Small, Seutera palustris (Pursh) Vail, Cynanclium palustre (Pursh) Heller. 
Climbing over shrubs and herbs in and on the edge of salt marshes and in moist sandy 
soils, local along the Gulf Coast, May-Aug.; from N.C. to Fla. and Tex.; also Bah. I. and 
W.I.

4. Cynanchum Maccartii Shinners. Twining glabrous much-branched vine; leaves
shortly petiolate, linear to linear-lanceolate, acute to acuminate at apex, cuneate or 
sometimes rounded at base, dark-green above, pale-green beneath, to 5 cm. long and 1

cm. wide, usually less than 3 cm. long and 5 mm. wide; corymbs nearly sessile, to 10-

Bowered; pedicels 3 mm. long or less; calyx lobes less than 1 mm. long. acutish; corolla 
Beshy-thickened, greenish-white or cream-colored, about 2 mm. long, open-campanulate; 
corolla lobes linear-oblong, acutish, strongly recurved, densely puberulent on inner 
surface; appendages narrowly lanceolate to ovate-lanceolate, longer than the stamen 
colunw; follicles slender, smooth, to about 4 cm. long. Metastelma Palmeri Wats., non 
C. Palmeri (Wats.) Blake. On rocky bluffs and in pasturelands in the Rio Grande Plains
and on the Edwards Plateau, May-Oct.; also n.e. Mex.

5. Cynanchum barbigerum ( Sdheele) Shinners. Glabrous or sparsely puberulent
intricately twining vine; stems wiry, much-branched; leaves with slender petioles to 8 
mm. long, subcoriaceous, linear to linear-oblong or elliptic-lanceolate, obtuse-apiculate
to acute or acuminate at apex, broadly rounded at base, in drying with somewhat revolute
margins, to 5 cm. long and 12 mm. wide, usually much smaller; corymbs subsessile or on
a peduncle to 1 cm. fong, as many as 5-flowered; pedicel 3-4 mm. long, subtended by a
minute bract; calyx lobes ovate, about 1 mm. long, glabrous; corolla fleshy-thickened,
white or creamy-white, open-campanulate, 2.8-5.2 mm. long, lobed to near base; corolla
lobes linear to linear-lanceolate, strongly recurved above middle, glabrous on outer
surface, densely long-pilose on inner surface; appendages linear-Ianceolate to linear
filiform, as much as twice as long as stamen column; follicle smooth, narrowly lanceolate
in outline, long-attenuate, to 5 cm. long. Metastelma barbigerum Scheele. Trailing over
boulders and climbing on herbs and shrubs in open woodlands and on open slopes on the
Edwards Plateau and in the Rio Grande Valley, w. to the Trans-Pecos, Mar.-July; also
n.e. Mex.

The var. brevi8orum Shinners differs from var. barhigerum solely in its smaller flowers,
as shown in the key. 



1236 Asclepiadaceae (Milkweed Family) 

3. SARCOSTEMMA R. Bn.102 

Suffrutescent dextrorsely twining or trailing vines, the stem simple to much-branched; 
leaves usually laminate, sometimes reduced to scales, usually with one or more glands 
on the ventral surface of the midrib at the base; stipules minute; inflorescences extra
axillary, umbellifonn ( in ours), terminating a naked peduncle; calyx 5-lobed nearly to 
the base, adnate to the corolla; usually with 1 to many alternate or indefinitely distributed 
squamellae within; corolla 5-lobed, rotate-subcampanulate; stamens 5, the filaments 
coherent to form a column, usually produced at their insertion upon the corolla to form a 
patelliform crown-ring often completely adnate to the corolla or to the filaments directly 
below the anthers, each filament bearing an inflated vesicular segment (crown-vesicle) 
directly below the anther; anthers 2-celled, the membranous dorsal apI_Jendage ovate to 
deltoid; follicle fusiform to obclavate; seeds unequally biconvex or flattened, with a 
micropylar coma. 

A world-wide genus of about 10 species. 
1. Stems rather densely puberulent with curved-appressed hairs; leaves typically with

crisped margins, often purple-tinged; sepals narrowly lanceolate, usually more 
than 3 times as long as wide .................... 1. S. crispum. 

1. Stems glabrescent to densely pilose; leaves with entire margins, green; sepals ovate
to lanceolate, usually less than 3 times as long as wide ( 2) 

2( 1). Stems usually densely pilose with spreading hairs; sepals 4-6 mm. long, pubescent 
on both surfaces ............................•. 2. S. Torreyi. 

2. Stems glabrescent or only sparsely puberulent with curved-appressed hairs; sepals 2-3
mm. long, pubescent on back only ( 3)

3( 2). Leaf blades broadly to narrowly ovate-lanceolate to triangular-lanceolate, cordate 
at base, mostly less than 3 times as long as wide ... 3. S. cynanchoides var. 

cynanchoides. 
3. Leaf blades linear-lanceolate to linear, hastate to rounded-cuneate at base, usually

much more than 3 times as long as wide ......... 3. S. cynanchoides var. 
Hartwegii. 

1. Sarcostemma crispum Benth. Stems twining or trailing, green or gray, rather densely
puberulent with curved-appressed hairs, simple or sparsely branched; leaves with petioles 
to 8 mm. long, narrowly lanceolate to linear, acuminate at apex, cordate to hastate or 
truncate at base, usually strikingly undulate-crispate or rarely not crispate, to 1 dm. long 
and 3 cm. wide, subcoriaceous, puberulent; inHorescences umbelliform, as many as 
7-Howered; peduncle to 3 cm. long, shorter than the subtending leaves; bracts linear,
minute; pedicels to 2 cm. long; calyx lobes narrowly lanceolate, 3-6 mm. long, copiously
puberulent on both surf aces; squamellae solitary or rarely paired; corolla rotate
subcampanulate, greenish-purple without, purple within, the tube 1 mm. long; corolla
lobes ovate-elliptic, obtuse, to about 1 cm. long, puberulent without, glabrous within,
irregularly short-ciliate; ring of the crown thin, revolute, scarcely adnate to the column;
follicles narrowly fusiform, long-attenuate, to 12 cm. long and 2 cm. thick, puberulent,
finely striate. Philibertella crispa ( Benth.) Vail, Funastrum crispum ( Bentl1.) Schltr. In
rocky soils on hills and on open-wooded slopes, often trailing over shrubs, in cen. and w.
Tex., May-Aug.; from Colo. through Tex., N.M. and s. Ariz. to cen. Mex.

2. Sarcostemma Torreyi (Gray) Woods. Stems twining or trailing, gray or green,
densely pilose with spreading hairs, sparsely branched; leaves with petioles to 15 mm. 
long, triangular-lanceolate, acute to acuminate at apex, cordate at base with the lobes 
descending, to 4 cm. long and 25 mm. wide below middle, subcoriaceous, densely pilose 
on both surfaces, with one or more glands on the midrib at the base; inflorescences 
umbelliform, as many as 10-flowered; peduncle to 35 mm. long, pilose; bracts linear, 1-2 
mm. long; pedicels to 16 mm. long, pilose; calyx lobes ovate-lanceolate, 4-6 mm. long,
puberulent on both surfaces; squamellae solitary or rarely paired; corolla rotate
subcampanulate, cream-colored with a purple spot at the base and a median purple spot
on each lobe; corolla lobes ovate, acute, to about 1 cm. long, minutely puberulent without,

in Adapted partly from R. W. Holm in Ann. Missouri Bot. Gard. 37:447-560. 1950. 
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glabrate within, fimbriate-ciliate; ring of the crown fleshy, adnate to the base of the 
crown-vesicles that are 2.5 mm. long; follicles fusiform, long-attenuate, about 8 cm. long 
and 12 mm. thick, pilose, finely striate. Philibertella Torreyi (Gray) Vail, Funastrum 
Torreyi (Gray) Schltr. On dry hillsides and scrubby woodland associations in the Chisos 
Mts. of the Trans-Pecos, May-Aug.; also in n. Mex. 

3. Sarcostemma cynanchoides Dene. Stems twining or trailing to 1 m. or more long,
much-branched, glabrous to sparsely puberulcnt; leaves with petioles to 2 cm. long, 
broadly to narrowly ovate-lanceolate to triangular-lanceolate or linear to linear-lanceolate, 
acute to acuminate at apex, cordate to hastate or rounded-cuneate at base, to 6 cm. long 
and 35 mm. wide; thin-membranaceous, sparsely puberulent on both surfaces, with one 
or more glands on the midrib at the base; inflorescences umbelliform, as many as 20-
flowered; peduncle slender, to 55 mm. long; bracts linear, minute; pedicels slender, to 
17 mm. long; calyx lobes ovate to ovate-linear, 2-3 mm. long, pilosulose without, glabrous 
within; squamellae absent to solitary or paired; corolla rotate-subcampanulate, greenish
w'hite to purple or pinkish, the tube 1-2 mm. long; corolla lobes ovate, acute to acuminate, 
5-7 mm. long, glabrous within, fimbriate-ciliate; ring of the crown thin, revolute, not
adnate to the base of the crown-vesicles that are 1.5 mm. long; follicles fusiform, to 7 cm.
long, lanceolate in outline, attenuate above, puberulent. In sandy or rocky soils, usually
climbing on shrubs, in the w. half of Tex., Apr.-Aug.; from Okla. and Tex., w. to Ut. and
Calif., s. to cen. Mex.

Var. cynanchoides [Funastrum cynanc1wides (Dene.) Schltr., Philibertella cynan
choides (Dene.) Vail] is widespread in the western half of Texas and it typically has 
broadly triangular-lanceolate leaves, whereas var. Hartwegii (Vail) Shinners ( S. hetero
phyllum of auth. ), with linear to linear-lanceolate leaves, occurs only in the Trans-Pecos. 
Few specimens have been seen that are intermediate between these two varieties. The 
flowers of var. cynanchoides are also usually greenish-white while those of var. Hartwegii 
are usually purplish or pinkish. 

4. MATELEA AUBL.

Herbaceous perennials or shrubby plants with slender simple or branched usually 
twining stems; leaves opposite, cordate, petiolate; flowers 5-merous, few to many in pairs 
or in pedunculate to sessile umbellate clusters that arise between the petioles; calyx 
commonly somewhat glandular within; corolla greenish to dark-purple, sometimes 
noticeably reticulate-veined, rotate to campanulate, sometimes spreading-reflexed, the 
lobes convolute in bud; crown typically small, annular or cupuliform, in the throat of the 
corolla; anthers partly hidden under the Battened stigma, openly transverse; follicle turgid, 
smooth or mostly muricate with soft warty processes, sometimes angular; seed with a 
coma. 

A genus of about 130 species that are native to warm temperate and tropical regions 
of the Western Hemisphere. 

1. Stems prostrate to suberect, not at all twining (2)
1. Stems twining, at least toward tips ( 5)
2 ( 1 ) . Peduncles absent ( pedicels attached directly in leaf axils); stamen column with

a single lobed fleshy disk around base ( 3) 
2. Peduncles well-developed; stamen column surrounded by a double row of thin

appendages ( 4) 
3(2). Pedicels shorter than or equaling the adjacent petioles; corolla usually densely 

pubescent on inner surface ..................... I. M. biflora. 
3. Pedicels ( except lowest) exceeding the adjacent petioles; corolla glabrous on inner

surface ...................................... 2. M. cynanc'1oides. 

4(2). Outer appendages wider than long, slightly shorter t� slightly longer than the 
stamen column, truncate to shallowly 3-lobed at summit ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. M. brevicoronata.

4. Outer appendages longer than wide, slightly to much longer than the stamen column,
prominently 2-pronged or 2-pointed at summit or rarely some of them single-
pointed .........•........•••....•............ 4. M. parviflora. 
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5 ( 1). F1owers at middle and upper leaf axils on peduncles shorter than the pedicels or 
without peduncles; plants small, semitrailing or low-climbing ( 6 )

5. F1owers all on elongate peduncles; medium to large climbing vines ( 10 )
6(5 ). Corolla 3-4 mm. long ......................... 5. M. paroifolia. 
6. Corolla 6-13 mm. long ( 7)
7 ( 6 ). Peduncles present except in uppermost leaf axils, 1- to 5-Bowered; corolla broadly

campanulate or tubular on lower half ( 8 )
7. Peduncles absent or essentially so; Bowers solitary or paired, short-pedicelled; corolla

rotate, not tubular ( 9 )  
8( 7). Corolla more than 7 mm. long, the lobes glabrous on inner surface; crown usually 

shorter than stamen column, shallowly 5-lobed at most ......•......•..•.. 
. . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. M. producta. 

8. Corolla 6-7 mm. long, the lobes densely pubescent on inner surface; crown at least
twice as long as stamen column, deeply 5-lobed .... 9. M. texensis. 

9( 7). Crown ( appendage around stamen column ) saucer-shaped, fleshy-thickened, 
entire to shallowly 5-lobed . . . . . . . . . . . . . . . . . . . . . . 6. M. sagittifolia. 

9. Crown deeply 5-parted, the thin oblong-quadrate appendages about 2 mm. long .... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. M. radiata. 

IO( 5 ). Corolla with tubular lower half . . . . . . . . . . . . . . . • . 8. M. producta. 
10. Corolla with a campanulate base or completely rotate ( 11)
11 ( 10 ). Corolla lobes oblong-lanceolate to linear, not reticulate-veined ( 12 )
11. Corolla lobes ovate to oval, conspicuously reticulate-veined on at least part of upper

surf ace ( 13 ) 
12( 11 ) •. �eduncle and pedicels subequal in length; sepals glabrous or very sparsely

ciliate at apex; plants not glandular ............. 10. M. gonocarpa. 
12. Peduncle much longer than the pedicels; sepals both hispid and short-pubescent;

plants glandular .............................. 11. M. decipiens. 

13 ( 11). Plant invested by both long spreading hairs and short glandular-puberulence; 
peduncle longer than the subtending petiole; corolla glabrous on inner surface .. 
. . . . • . • . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . 12. M. reticulata. 

13. Plant sparsely invested only with short curved hairs; peduncle shorter than the
subtending petiole; corolla densely puberulent on inner surface .............. . 
. • . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . 13. M. edward.sensis. 

1. Matelea bi.Rora (Raf.) Woods. Plant spreading-pilose and glanduliferous throughout;
stems several from a thickened rootstock, simple or sparsely branched; leaves with petioles 
to 25 mm. long, suborbicular-ovate to broadly triangular-ovate, subtruncate to deeply 
cordate at base, broadly obtuse to acute at apex, to 5 cm. long and 3 cm. wide; flowers 
home in pairs in axil of leaf, without a peduncle; pedicel to 1 cm. long; calyx lobes 
ovate, about 3 mm. long; corolla rotate, reddish-purple to dark-brown, about 13 mm. in 
diameter, lobed to near base; corolla lobes elliptic-oblong, obtuse, densely white-pubescent 

, on the inner surface; stamen column with a single lobed fleshy disk around base; follicle 
muricate, ellipsoid, to 1 dm. long and 25 mm. thick. Vincetoxicum biflorum (Raf.) 
Heller. In clayey, rocky or sandy soils in grasslands and open woodlands in n.-cen. Tex., 
s. to e. Edwards Plateau and n.w. to the South Plains, Mar.-June; also Okla.

2. Matelea cynanchoides (Engelm.) Woods. Plant spreading-pilose and more or less
glanduliferous throughout, malodorous; stems several from a thickened rootstock, simple 
or sparsely branched, ascending or spreading; leaves subsessile or with a petiole to 1 cm. 
long, suborbicular-ovate to broadly ovate-lanceolate, shallowly to deeply cordate at base, 
rounded to acute at apex, to 45 mm. long and 4 cm. wide; flowers home in pairs in axil 
of leaf, without a peduncle; pedicel to 1 cm. long; calyx lobes ovate to elliptic, about 3 
mm. long; corolla rotate, brownish to dark-maroon, 8- 12 mm. in diameter, lobed to near
base; corolla lobes ovate to ovate-elliptic, obtuse, marginate, pubescent to glabrescent on
dull outer surface, glabrous and vernicose-appearing on inner surface; stamen column with
a single lobed fleshy disk around base; follicle ellipsoid, more or less muricate, to 8 cm.
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long and 25 mm. thick. Vincetorlcum cynanchoides (Engehn.) Heller. In sandy soil 
mostly in open woodlands in n.e. Tex., s. to the GuH Coast and w. to the South Plains, 
Apr.-Aug.; also Okla. 

3. Matelea brevicoronata (Robins.) Woods. Plant shaggy white-pubescent throughout
with spreading or crinkly hairs; stems several from a slender-thickened rootstock, simple 
or very sparsely branched, spreading-prostrate; leaves subsessile or with petioles to 1 cm. 
long, suborbicular-ovate to ovate-lanceolate, truncate to broadly rounded or rarely 
shallowly cordate at base, acute to shortly acuminate at apex, to 4 cm. long and 3 cm. 
wide; peduncle slender, to 8 cm. long, supporting one or more clusters of small greenish 
flowers; pedicel less than 5 mm. long, subtended by a linear bract about 2 mm. long; 
calyx lobes linear-oblong, obtuse, about 2.5 mm. long; corolla rotate, lobed to near base; 
corolla lobes distinctly marginate, pubescent over the entire surface or sometimes glabrous, 
ovate-elliptic, obtuse, mostly wide-spreading, 3-4 mm. long, 1.5-2 mm. wide; outer appen
dages about as long as the stamen column; follicles ovoid-ellipsoid, to 7 cm. long and 3 
cm. thick. Gonoloous parvi-florus var. brevicoronatus Robins., Vincetoxicum brevi
coronatum (Robins.) Vail. In sandy or gravelly soils in fields and open woodlands in
the lower Rio Grande Plains, Mar.-Oct.; apparently endemic.

This species is represented by two distinct variants. Plants found in red sands in Webb 
County differ from those found elsewhere in having smaller, less pubescent, leaves, and 
corollas that are completely glabrous on the inner surface. With further study it may 
become necessary to segregate this plant as a separate entity. 

4. Matelea parviBora (Torr.) Woods. Plant more or less white-pilose throughout with
spreading hairs, malodorous; stems several from a thickened rootstock, simple or sparsely 
branched, prostrate-spreading; leaves with a petiole to 15 mm. long, suborbicular-ovate 
to broadly ovate-lanceolate, broadly rounded to truncate or shallowly cordate at base, 
broadly obtuse to acute at apex, to 55 mm. long and about as broad; peduncle slender, 
to 7 cm. long, supporting an interrupted raceme or several scattered clusters of small 
greenish flowers; pedicels to 5 mm. long; calyx lobes linear-oblong to elliptic-lanceolate, 
obtuse, 2-3 mm. long; corolla lobed to near base; corolla lobes ovate to linear-oblong or 
elliptic, obtuse, strongly reflexed, distinctly marginate, puberulent only at very base on 
inner surface, 3-5 mm. long; outer appendages exceeding the stamen column; follic1es 
ellipsoid, puberulent, more or less muricate, to 9 cm. long and 2 cm. thick. Vincetoxicum
parvi'/lorum (Torr.) Heller. In sandy soil in prairies, mesquite plains and in open wood
lands in the Rio Grande Plains, Mar.-Aug.; apparently endemic. 

5. Matelea parvifolia (Torr.) Woods. Viny shrub with twining stems to 4 dm. long
or more, more or less puberulent throughout with minute recurved hairs; leaves with 
slender petioles to 15 mm. long, deep-green, subcoriaceous, triangular-ovate to narrowly 
triangular-lanceolate, truncate to cordate or hastate at base, obtuse to acute at apex, to 
23 mm. long and 18 mm. wide near base; flowers solitary or sometimes 2 in the leaf axils, 
short-pedicelled; calyx lobes about 1.5 mm. long; corolla reddish-black to dark-purple, 
deeply lobed, rotate; corolla lobes ovate, obtuse, spreading, 3-4 mm. long, white
puberulent below middle on inner surface; the fleshy 5 lobes of crown ovate, shorter than 
the stamen column; follicles puberulent, smooth to sparsely muricate, lanceolate in 
outline, attenuate, 5-7 cm. long. Gonolobus parvifolius Torr. On rocky ledges and slopes 
in the Trans-Pecos, Jan.-Apr.; from w. Tex. to Calif. and n. Mex. 

6. Matelea sagittifolia (Gray) Woods. Viny shrub with twining stems to 3 dm. long
or more, subglabrous to somewhat sparsely puberulent throughout with minute recurved
appressed hairs; leaves with petioles to 5 mm. long, subcoriaceous, narrowly to broadly 
triangular-lanceolate, cordate-sagittate at base, acute at apex, to 18 mm. long and 6 mm. 
wide across base; flowers one or two in the leaf axils, short-pedicelled; calyx lobes linear 
to linear-lanceolate, obtuse, 2.5-3 mm. long; corolla greenish, deeply lobed to near base; 
corolla lobes scarcely spreading, linear to linear-spatulate, obtuse to rounded at apex, 7-10 
mm. long, 1.5-1.8 mm. wide; crown saucer-shaped, entire to very shallowly and incon
spicuously 5-lobed; follicles not seen. M. Wooclsonii Shinners, Gonolobus sagittifolius
Gray. In sandy and rocky areas in grasslands and open woodlands, rare in the Rio Grande
Plains, Edwards Plateau and Trans-Pecos, Mar.-May; endemic.

1. Matelea radiata Correll. Slender twining vine; stem puberulent with appressed hairs;
leaves opposite, with a slender puberulent petiole 5 mm. long or less, narrowly triangular-
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lanceolate, thickish, shallowly sagittate to subcordate at the base, acute at apex, to 22 
mm. long and 7 mm. wide at base, sparsely puberulent to e.ssentially glabrous, the margins
somewhat revolute; flower solitary in leaf axils, commonly with a second flower aborted
in bud, on a much-abbreviated combined peduncle-pedicel that is shorter than the sub
tending petiole; sepals triangular-lanceolate, acute at apex, very sparsely puberulent on
the outer surface, about 2.5 mm. long; corolla rotate; apparently reddish-brown, glabrous;
corolla lobes united near base, spreading-radiate, linear-oblong, obtuse at apex, about 7
mm. long ( to base) and 2 mm. wide; appendages of crown about 2 mm. long, oblong
quadrate, broadly concave-emarginate at the truncate apex, with a flangeli.ke keel arising
at the base on the ventral surface and often extended to well above the middle; fruit
unknown. Known only from the Rio Grande Plains, June-July; endemic.

8. Matelea producta (Torr.) Woods. Intricately twining vine, malodorous, usually
more or less pubescent or puberulent and somewhat glandular throughout; stems several 
from a thickened rootstock, mostly simple; leaves with petioles to 35 mm. long, triangular
ovate to triangular-Ianceolate, deeply cordate at base to form a broad sinus, rather 
abruptly contracted above into an acuminate-attenuate apex, pubescent to subglabrous, 
to 9 cm. long and 5 cm. wide; peduncle axillary, usually shorter than the petiole of 
subtending leaf, rarely to 5 cm. long, supporting as many as 5 clustered flowers; calyx 
lobes ovate-eliiptic to lanceolate, subobtuse to acute, pubescent, to about 6 mm. long; 
corolla greenish or browni�h, to 13 mm. long, pubescent on outer surface, 5-lobed to 
about the middle; corolla lobes oblong-elliptic, obtuse, about 2.5 mm. wide; crown saucer
shaped, about equal to or shorter than the stamen column, subentire to very shallowly 
5-lobed, the lobes with blunt ligules on their inner surface; follicles ellipsoid, smooth,
glabrous, to 1 dm. Jong and 2 cm. thick. In rocky open soil, usualiy twining on other
plants, in the Trans-Pecos, May-Sept.; from w. Tex. to s. Ariz. and n. Mex.

9. Matelea texensis Correll. Intricately twining vine, densely short-pubescent and
more or less glandular throughout; stems several from a slender-thickened rootstock, 
simple, to at least 5 dm, long; leaves with petioles to 15 mm. long, broadly ovate to 
triangular-lanceolate, deeply cordate at base, abruptly contracted above into an acumi
nate-attenuate apex, to 45 mm. long and 25 mm. wide; flowers several, clustered on an 
axillary peduncle that is about as long as the pedicels; calyx lobes linear-lanceolate, 
acute, 2-3 mm. long; corolla campanulate, 6-7 mm. long, deeply 5-lobed to below the 
middle; corolla lobes linear-oblong to linear-lanceolate, obtuse to subacute, strongly 
recurved, about 1 .5 mm. wide, densely hairy on their inner surface; crown about 2 mm. 
high, twice as long as the stamen column, deeply lobed into 5 rounded appendages, the 
appendages with a linear deflexed ligule on their inner surface; follicles unknown. Rare 
in the Trans-Pecos, in igneous soils, June-Aug.; endemic. 

10. Matelea gonocarpa (Walt.) Shinners. Stems pubescent with spreading hairs, wiry,
twining; leaves with slender spreading-pubescent petioles that exceed the axillary in
florescences, usually ovate-elliptic to oblong-quadrate, to 15 cm. long and 1 dm. wide, 
pale on lower surface, cordate at base with the sinus usually narrow, abruptly acute to 
sho1t-acuminate at apex; flowers numerous in an umbelliform cluster on a peduncle about 
as long as the pedicels, in bud conical and somewhat twisted; calyx lobes glabrous or 
only ciliate at apex, lanceolate, 3 -4 mm. long; corolla brownish-purple to greenish-purple, 
lobed to near base; corolla lobes spreading, linear-lanceolate, obtuse to subacute, glabrous, 
to 14 mm. long; crown nearly rotate, much shorter than the stamen column, coarsely 
toothed around the margin; follicles glabrous, sharply angled, to 1 2  cm. long. Vincetoxi
cum gonocarpum Walt., Gonolobus gonocarpos (Walt.) Perry. High-climbing on trees 
and shrubs mostly along wooded streams and in thickets in e. haH of Tex., May-July; 
from s.e. Va. to s. Mo., s. to Fla. and Tex. 

ll. Matelea decipiens (Alex.) Woods. Plant more or less pubescent with spreading
hairs and glandular-puberulence throughout; stems stout, twining; leaves with stout 
petioles that are subequal to the axillary inflorescences, broadly ovate to subrotund, 
cordate at base with a narrow rounded sinus, abruptly acute to short-acuminate at the 
apex, to 15 cm. long and wide; flowers numerous in short-branched umbelliform clusters 
on a peduncle that is much longer than the pedicels; calyx lobes ovate-lanceolate to 
lanceolate, about 3 mm. long, pubescent throughout; corolla brownish-purple, lobed to 
near base, in bud conical; corolla lobes linear-oblong to linear-lanceolate, sometimes 
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widest above middle, to 15 mm. long, glabrous to puberulent on inner surface; crown 
thin-textured, more or less marginally erose-toothed, about as long as the stamen column; 
follicle angular. Gonolobus decipiens (Alex.) Perry. In sandy soils in open woodlands in 
e. Tex., Apr.-June; from S.C. to La., Tex., Okla. and Mo.

12. Matelea reticulata {Gray) Woods. Twining vine; stems slender, wiry, adorned
with long spreading hairs and a short glandular-puberulence; leaves opposite, with a 
stoutish spreading-pubescent and glandular petiole to 55 ( usually about 30) mm. long, 
orbicular-ovate to ovate, deeply cordate at base with the lobes often incurved, acute to 
short-acuminate at apex, to 11 cm. long and 8 cm. wide; peduncle usually about as long 
as or exceeding the subtending petiole, spreading-pubescent and glandular, supporting 
a few-Bowered umbelliform in0orescence; calyx lobes ovate-lanceolate, acuminate, 3-4 
mm. long, long-pubescent; corolla rotate, greenish, reticulate-veined throughout, glabrous
on inner surface, lobed to well below the middle, 1-1.5 cm. across; corolla lobes rhombic
ovate to broadly obovate, rounded at apex; stamen column about 1.5 mm. long, the
crown shallow; follicle sparingly muricate, lanceolate in outline, to 15 cm. long, brownish.
Vincetoxicum reticulatum (Gray) Heller. In sandy or rocky soil in open woodlands, 
along fencerows and in thickets, climbing on other plants, in cen., s. and w. Tex., Apr.
Oct.; also n.e. Mex. 

13. Matelea edwardsensis Correll. PLATEAU MILKVINE. Twining vine; stem slender,
sparsely short-pubescent with curved or appressed hairs; leaves opposite, sparsely short
pubescent; petioles slender, to 6 cm. long; blade thin, ovate, deeply cordate at the base 
with the lobes incurved and the sinus truncate to subtruncate at its base across the 
petiole, acute to abruptly short-acuminate at apex, to 75 mm. long and 7 cm. wide, dark
green on upper surface, pale-green on lower surface; peduncle axillary, much-abbreviated, 
to 12 mm. long, greatly exceeded by the subtending petiole, short-pubescent, supporting 
about 6 flowers in an umbellifonn inflorescence; pedicels slender, to 1 cm. long; sepals 
triangular-lanceolate, acuminate, short-pubescent, about 3 mm. long; corolla broadly 
campanulate, lobed to below the middle; corolla lobes oval, rounded at apex, greenish, 
with parallel dark green veins below the middle and with reticulate veins above and 
along the margins to the sinuses, sparsely short-pubescent on outer surface, densely 
w'hite-puberulent on inner surface, about 8 mm. long ( to base) and 4 mm. wide; crown 
with 5 short distinct rounded spreading appendages, each appendage with a central 
ventral keel; follicle spiny, lanceolate in outline, long-attenuate at apex, about 1 run.

long. In stony or gravelly soils in open woodlands, climbing on trees and shrubs on the 
Edwards Plateau, Apr.-May; endemic. 

5. PERIPLOCA L. SILK-VINE 

About 10 species of the Mediterranean region, Africa and Asia. 

I. Periploca graeca L. Plant twining; stems to 5 m. long; leaves opposite, petiolate,
ovate-lanceolate to oblong, to 1 dm. long; flowers purple-brown, in long-peduncled 
terminal cymes, 2-2.5 cm. wide; corolla rotate, deeply lobed, the narrowly oblong corolla 
lobes densely villous on the upper side; crown rotate, adnate to base of corolla, its margin 
prolonged into 5 short rounded lobes opposite the petals and 5 long ascending linear 
appendages alternate with the petals; stamens villous on back; follicles linear-cylindric, 
divaricate. A nat. of Eur.; cult. and escaped in our region. 

FAM. 152. CONVOL VULACEAE Juss.1118 

MORNING GLORY FAMILY 

Annual or perennial herbs, vines or shrubs ( trees south of our area); leaves alternate, 
simple or compound, entire, toothed or lobed ( wanting in Cuscuta), without stipules; 
flowers axillary or terminal, solitary or cymose, perfect, 5-merous; sepals 5, equal or 
unequal ( often overlapping laterally), separate or united in basal portion; corolla 
gamopetalous, regular ( rarely with curved tube or slightly irregular limb), 5-angled to 

11
• Contributed by Lloyd H. Shinners; excluding Cuscuta.
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deeply 5-lobed; stamens epipetalous; ovary 2- ( occasionally 1- or 3- to 5-) celled, freefrom the calyx; fruit a 1- to several-seeded capsule ( indehiscent in some species). About 1,600 species in about 30 to 50 genera, in tropical (chiefly) and temperate regions of both hemispheres. 
1. Leafless parasitic annual twiners, not ground-rooting by flowering time ..•.....•••. • . . . . • . . • . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 11. Cuscuta, p. 1255. 1. Leafy or leafy-bracted ground-rooting annual or perennial twiners, trailers, erect herbs or shrubs ( 2) 
2 ( 1). Stigmas linear or oblong, more than twice as long as broad ( 3) 2. Stigmas globose to reniform or flat-topped, as broad as long or broader ( minute andscarcely larger than style in some species) ( 5) 
3 ( 2). Corolla nearly rotate when fully expanded, 5-18 mm. across ..........•..•.... . . • . . . . . . . . • . . . . . . • . . . . . . . . . . • . • . . . . • . . . . . • . 4. Evolvulus, p. 1244. 3. Corolla funnelform to campanulate, 16-80 mm. across ( 4) 

4( 3 ). Calyx not enclosed by large bracts; stigmas linear, flattened .................•. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 7. Convolvulus, p. 1246. 4. Calyx enclosed by 2 large bracts; stigmas oblong, slightly or not flattened ...•....•.. . . • • . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. Calystegia, p. 1246. 
5(2). Corolla shorter than or up to twice as long as calyx, with prominent lobes onethird to three fourths its total length, the lobes as long as wide or longer ( 6) 
5. Corolla more than twice as long as the calyx, shallowly lobed ( lobes broader than long) or merely angled ( 8) 
6( 5). Leaf blades orbicular-ovate to orbicular-reniform, cordate, becoming long-petioled 
6. Lei hia0de0s · �lliptic· t� �bi��g-i�����l�t� �; ��d���d 0t� · ;�aii' i;;;i!��:;• !���tioled or sessile ( 7) 
7 ( 6). Corolla yellow-green, shorter than calyx, its lobes about as long as wide; stemstrailing, sometimes rooting at lower nodes . . . . . . . • • 2. Petrogenia, p. 1243. 7. Corolla white, nearly twice as long as calyx, its lobes much longer than wide; stemserect or with decumbent base . . . . . . . . . . . . . . . . . . . 3. Cressa, p. 1243. 
8( 5). Style usually 2-branched ( rarely 1 branch suppressed); stigmas minute, littlelarger than diameter of style ( 9 ) 8. Style unbranched; stigmas small to large ( 10) 
9(8). Corolla white or lavender, 10-25 mm. long; sepals 3-7 mm. long; inflorescenceslong-peduncled . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . 5. Styllsma, p. 1244. 9. Corolla bluish purple, about 30-40 mm. long; sepals 10-12 mm. long; peduncle barelydeveloped, the solitary flowers on pedicels shorter than calyx ...............••. . . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . . . • . . • . • • 6. Bonamla, p. 1245. 

10(8). Stigma with 2 reniform to elliptic thick but flattened lobes ................. .. . . • • • . . • . • . . . . . . . . . . . . . . . . . . • . . . . . . . . . . • • . . . 9. ]acquemontia, p. 1247. 10. Stigma globose and undivided or with 2 or 3 subglobose lobes .........•...•...• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . • . . • . . . . 10. Ipomoea, p. 1247. 
I. DICHONDRA FORST. &: FORST. F. PoNY-FOOT 

Creeping or trailing perennials; leaves long-petioled; blades orbicular-ovate to orbicularrenifonn, entire; flowers very small, axillary, solitary or paired, long-pedicelled; sepals 5,united at base; corolla shallowly funnellonn, deeply 5-Iobed, light-green or white; fruitindehiscent or dehiscent, 2- or 4-seeded. About 15 species, in tropical and warm-temperate regions of both hemispheres.
1. Plants of central, south and east Texas; fruit deeply 2-lobed, indehiscent (2)1. Plants of Trans-Pecos mountains; fruit not 2-lobed, dehiscent ( 4) 
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2{ 1). Pedicel straight; calyx lobes 2 or 3 times as long as wide ..................• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. D. carolinensis. 

2. Pedicel abruptly recurved near summit; calyx lobes 1. 5 to 2 times as long as wide { 3)

3(2). Calyx 1.5-2 mm. long in flower ( to 2.5 mm. in fruit); creeping stems mostly less
than 1 mm. thick .............................. 2. D. micrantha. 

3. Calyx 2. 5-3.2 mm. long in flower (to 3.8 mm. in fruit); creeping stems 1-2 mm. thick
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 3. D. recurvata. 

4( 1). Leaf blades silvery-gray with dense appressed pubescence .............. .... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. D. argentea. 

4. Leaf blades yellowish to grayish-green, pubescence relatively loose and thin ..•.... 
. • . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. D. brachypoda. 

1. Dichondra carolinensis Micm:. Rooting at the nodes, mat-forming, 1-12 cm. high,
sparsely pubescent; pedicels one third to two thirds as long as petioles in flower; corolla 
nearly as long as calyx, light-green. D. repens var. carolinensis ( Michx.) Choisy. Damp 
open ground, roadsides and lawns, cen. and e. Tex., Mar.-June; e. and n. to Fla. and Va. 

2. Dichondra micrantha Urban. Rooting at the nodes, mat-forming, 1-6 cm. high,
sparsely pubescent; pedicels one fourth to one half as long as petioles; corolla as long as 
calyx or slightly longer, white. Damp ground and lawns, s. Tex., Apr.- May; adj. Mex., 
W.I., Pac. Is., e. Asia.

3. Dichondra recurvata Tharp & M. C. Johnst. Rooting at the nodes, mat-forming,
2-11 cm. high, rather sparsely pubescent; pedicels one tenth to one half as long as petioles;
corolla nearly one third longer than calyx. Gravelly or sandy open oak woods, cen. Tex.,
Mar.-May; endemic.

4. Dichondra argentea H. & B. Sn.VER PONY-FOOT. Trailing and rooting at lower nodes,
mat-forming, 1- 5 cm. high, densely appressed-pubescent; pedicels one sixth to one half 
as long as petioles; corolla nearly twice as long as calyx, whitish. Dry rocky slopes, Trans
Pecos mts., May-Aug.; also Mex. 

5. Dichondra brachypoda Woot. & Standl. NEw MEXIco PONY-FOOT. Trailing and root
ing at nodes, 2-18 cm. high, rather densely pubescent; pedicels one tenth to one third as 
long as petioles; corolla about one fourth longer than calyx, whitish. Damp or shady rocky 
ground, Trans-Pecos mts., July-Aug.; also Ariz., N.M. and Mex. 

2. PETROGENIA I. M. JoHNsT.

One species. 

I. Petrogenia repens I. M. Johnst. Trailing woody-based perennial, densely appressed
pubescent throughout; stems usually many, sometimes rooting at lower nodes, 1- 5 dm. 
long; leaves very short-petioled; blades entire, elliptic to oblong-elliptic, 6-14 mm. long; 
flowers axillary, solitary, subsessile; calyx unequally 5-parted, the lobes laterally over
lapping {inner ones .narrower); corolla 3-3.5 mm. long, shorter than calyx, greenish-yellow, 
campanuate, 5-lobed; stamens included; styles 2, united at base, filiform; stigmas capitate; 
capsule 2-celled, 4-seeded, enclosed by calyx. Dry rocky limestone slopes, Brewster and 
Terrell cos., Apr.-Aug.; also adj. Mex. 

3. CRESSA L.

Low densely appressed-pubescent perennials with deep vertical or oblique branching 
rhizomes, forming colonies; aboveground stems erect or partly decumbent, freely 
branched; leaves sessile, small, entire; flowers axillary, solitary, short-pedicelled; calyx 
bracteolate; sepals 5, united at base, laterally overlapping, elliptic; corolla white, funnel
form to subsalverform, 5-lobed, exceeding calyx; stamens exserted; styles 2; stigma 
capitate; capsule 1- to 4-seeded. 

About 6 species of warm-temperate to tropical regions of both hemispheres. 



1244 Convolvulaceae (Morning Glory Family) 

1. Leaf blades well-developed, broadly elliptic to lanceolate, the larger 5-12 mm. long and 1.5-6 mm. wide, those on main stems crowded and overlapping .......... .
. . ...•......•............•..•.....•.......... 1. C. depressa. 1. Leaf blades very reduced, at flowering time the plant usually wit:h only small bracts 
�: ��-. l���. ���. �-��:� ��.' .���•. �

o

-�. �� -���� ����- ';j�J:ced ...... . 

1. Cressa depressa Goodd. Plant densely leafy, gray-pubescent, 8-25 cm. tall. C. truxil
lensis H.B.K. var. vallicola (Heller )  Munz. In depressions or damp alkaline soil in Trans
Pecos ( one specimen from Calhoun Co. on the Gulf Coast, perhaps mislabelled as to locality ), Apr.-July; w. to Calif.; Mex. 2. Cressa nudicaulis Griseb. LEAFLESS CRESSA. Plant at first with a few very small leaves, appearing leafless or nearly so at flowering time, with bracts only, 7-20 cm. tall. C. aphylla Heller. Coastal cos. from San Patricio Co. s., Apr.-May or Sept.; also Arg. 

4. EVOL VULUS L

Low perennials with erect to prostrate stems; leaves sessile or subsessile, entire; flowers axillary, solitary or in few-flowered cymes; sepals 5; corolla rotate to shallowly funnel
form, 5-angled or -lobed, blue or lavender to white; styles 2, each with 2 branches;stigmas filiform; ovary 1- or 2-celled; capsule 1- to 4-seeded. About 100 species, tropical to temperate regions of both hemispheres. 

1. Corolla 5-8 mm. across, bluish-white to deep blue ..... 1. E. alsinoides.1. Corolla 8-18 mm. across, white to lavender (2 ) 
2 ( 1 ) . Leaf blades densely pilose on both surfaces with loosely appressed to spreading 

hairs ........................................ 2. E. Nuttallianus. 2. Leaf blades densely pubescent beneath with closely appressed hairs and commonly some loose ones as well, glabrous or loosely pilose above .................... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. E. sericeus. 

1. Evolvulus alsinoides L. 0Jo DE viBoRA. Stems erect to prostrate, pilose, 6-60 cm.long; leaves rather densely pilose on both sudaces, 4-20 mm. long, 2-8 mm. wide; peduncles exceeding the leaves; pedicels exceeding the calyxes. Var. hirticaulis Torr. Stem hairs both widely spreading and appressed; leaf blades elliptic or ovate to oblong-lanceolate, spreading-pilose. Incl. var. adscendens (House ) v. 
Ooststr. and var. debilis ( H.B.K.) v. Ooststr. Cen., s. and w. Tex., all year s., June-Aug.elsewhere. Var. angustifolia Torr. Stem hairs mostly appressed; leaf blades oblong-lanceolate to linear, loosely appressed-pilose. Incl. var. acapulcensis ( Willd.) v. Ooststr. Trans-Pecos
mts., June-Aug.; also Mex. 2. Evolvulus Nuttallianus R. & S. Stems erect or partly decumbent, 5-25 cm. long,usually many from a divided or short-creeping root, densely pilose; leaf blades lanceolate 
to elliptic-oblong, 6-20 mm. long, 1-8 mm. wide, exceeding the flowers; peduncles absent; pedicels shorter than calyxes; corolla lavender to almost white. E. pilosus Nutt., E. mollisSmall. Rocky or sandy ground, throughout except e. Timber Belt., Apr.-July (-Sept.); Ariz. to Mont. and Tenn. 3. Evolvulus sericeus Sw. Stems erect to prostrate, 6-35 cm. long, densely appressedpilose; leaf blades elliptic to linear ( upper usually muc'h narrower than lower ), 1-3 cm. long, 1-8 mm. wide, usually exceeding the flowers; peduncles very short ( except in the rare f. pedunculatus v. Ooststr.); pedicels shorter than calyxes; corolla white. Incl. var. 
discolor ( Benth.) Gray. Sandy or silty ground, cen., w. and s. Tex., Apr.-Oct.; Calif. to Fla., s. to Arg. 

5. STYLISMA RAF.

Perennials with prostrate or ascending straight or twining stems; leaves short-petioledor sessile, entire; inflorescences axillary, peduncled; flowers solitary or few; sepals 5;
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corolla funnelform to carnpanulate, shallowly 5-lobed or -angled, white or lavender; 
stamens 5, included or exserted; style branches 2, sometimes short or unequal ( rarely 1 
obsolete ); stigmas capitate, minute; capsule 1- to 4-seeded. 

Si,c species, con.fined to southeastern United States. 

1. Filaments glabrous or nearly so ( 2 )
1. Filaments densely spreading-pilose in lower portion ( 3 )

2( 1 ). Corolla lavender; style divided halfway or more ... 1. S. aquatica.
2. Corolla white; style with branches less than 2 mm. long or undivided ........... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. S. Pickeringii var. 
Patterson ii. 

3 ( 1 ). Sepals glabrous on back ....................... 2. S. humistrata. 
3. Sepals pilose on back ............................ 3. S. villosa. 

I. Stylisma aquatica (Walt.) Raf. Stems prostrate or twining, short-pubescent, to 15
dm. long; leaves short-petioled; blades oblong-elliptic or oblong-lanceolate, truncate or 
slightly cordate at base, densely short-pubescent on both surfaces, 1-3 cm. long, 3-10 mm. 
wide; peduncles exceeding leaves; pedicels shorter than calyxes; corolla lavender, 10-15 
mm. long. Breweria aquatica (Walt.) Gray, B. Michauxii Fem. & Schub., Bonamia
aquatica (Walt.) Gray, B. Michauxii (Fem. & Schub.) K. A. Wils. Sandy open ground,
especially damp places, rare in s.e. Tex., May-June; Tex. to Ark., Fla. and N.C.

2. Stylisma humistrata (Walt.) Chapm. Stems prostrate or twining, sparsely to densely
pubescent, to 25 dm. long; leaves short-petioled; blades oblong-elliptic to obong-lanceo
late, the larger slightly cordate at base, sparsely to rather densely pubescent ( especially 
beneath ), 1-6 cm. long, 6-30 mm. wide; peduncles exceeding leaves; pedicels shorter 
than calyxes; corolla white, 16-20 mm. long, Breweria humistrata (Walt.) Gray. In
sandy soil in usually dry open woods, e. Tex., June-Aug.; Fla. w. to Ark. and Tex., 
n. to Va.

3. Stylisma villosa (Nash ) House. Stems prostrate or twining, densely pubescent, to 
2 m. long; leaves short-petioled; blades narrowly oblong-elliptic or oblong-lanceolate, 
rounded-truncate at base, densely pubescent on both surfaces, 1-5 cm. long, 5-20 mm. 
wide; peduncles exceeding leaves; pedicels shorter than or equaling calyxes; corolla white, 
about 2 cm. long. Breweria villosa Nash, Bonamia villosa (Nash.) K. A. Wils. Loose 
sand, cen. coastal cos., May-June; also Fla. 

4. Stylisma Pickeringii (Torr.) Gray var. Pattersonii ( Fem. & Schub.) Myint. Stems
trailing or reclining on other plants, inconspicuously though rather densely pubescent, to 
2 m. long; leaves sessile or nearly so; blades linear, usually pubescent beneath, glabrous 
above, 2-6 cm. long, 1-5 mm. wide; peduncles equaling or exceeding leaves; pedicels 
shorter to longer than calyxes; sepals densely pubescent on back; corolla white, 10-18 
mm. long. S. Pattersonii ( Fem. & Schub.) G. N. Jones, Breweria Pickeringii var. Patter
sonii Fem. & Schub. Sandy open ground, e. and cen. Tex., May-Sept.; Tex. to Kan., la.,
Ill. and La.

6. BONAMIA THOU.

Between 35 and 40 species in tropics and subtropics of both hemispheres. 
1. Bonamia ovalifolia (Torr.) Hallier f. Perennial from woody base; stems spreading

ascending, densely pubescent, to 5 dm. long; leaves very short-petioled; blades sub
orbicular to oblong-elliptic, entire, rounded to faintly cordate at base, felty-pubescent 
on both surfaces, 15-25 mm. long, 1-2 cm. wide; flowers axillary, solitary; peduncles 
barely developed, less than one half as long as pedicels; sepals 5, elliptic-ovate, somewhat 
leathery, densely pubescent, laterally overlapping, 10-12 mm. long; corolla funnelform
campanulate, 3..5-5 cm. long, blue-purple; style 2-branched; stigmas capitate; capsule 1-
to 4-seeded. Breweria ovalifolia (Torr.) Gray. In sand, known only from Brewster Co., 
July-Nov.; also adj. Mex. 
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7. CONVOLVULUS L

Annual or perennial; stems ascending to trailing or twining; leaves petioled or sessile, 
entire or lobed; flowers axillary, solitary or in loose or congested cymes, both peduncled 
and pedicelled; calyx with small slender bracts or usually none; corolla funnelform or 
funnelform-campanulate, 5-angled or very shallowly 5-lobed, white or variously colored; 
ovary 2-celled; style simple; stigmas 2, linear, more or less flattened, slightly acute; cap
sule 2- to 4-seeded. 

Over 200 species, chiefly in warm-temperate regions of both hemispheres, the majority 
Old World. 

1. Calyx 3-5 mm. long, inconspicuously pubescent or glabrate; perennial from often deep
creeping root, forming extensive beds •........... 1. C. aroensis.

1. Calyx 6-12 mm. long, densely pubescent; perennial from taproot, sometimes divided at
summit but not creeping ....................... 2. C. equitans.

1. Convolvulus arvensis .L. BINDWEED, POSSESSION VINE. Stems trailing or twining, to
1 m. long or more, glabrous to rather densely but loosely pubescent; petioles much shorter 
than to equaling blades; blades highly variable in shape, from oblong-elliptic or deltoid
ovate to narrowly oblong, commonly indented at base and with spreading basal lobes, 
otherwise entire, glabrous or more or less pubescent ( especially beneath), mostly 1-7 cm. 
long, 6-40 mm. wide; flowers solitary, on peduncles slightly shorter to longer than the 
leaves; pedicels slightly or much shorter than peduncles, about 1 to 3 times as long as 
calyxes; sepals elliptic-orbicular, glabrate or loosely pubescent, scarious-margined; corolla 
open-funnelform, open during morning, white or occasionally pink or lavender-pink, 
outside with broad vertical bands or wholly tinged pinkish or brownish-lavender. Stropho
caulos arvensis ( L.) Small. Roadsides, railroads, fields, gardens and waste places, Pan
handle to cen. and w. Tex.; introd. and spreading, to be expected elsewhere, late Apr.
Sept.; nat. of Euras., now of world-wide distribution. 

2. Convolvulus equitans Benth. Stems prostrate or twining, to 2 m. long, densely pu
bescent; petioles mostly one fourth to three fourths as long as blades; blades extremely 
variable in shape, ovate-elliptic to triangular-lanceolate or narrowly oblong with project
ing bases, usually strongly indented at base, entire (rarely) or variously toothed or lobed 
or both, densely pubescent on both surfaces with loosely appressed hairs, 1-7 cm. long, 
2-40 mm. wide; flowers solitary ( occasionally in 2's, rarely 3's); peduncles about one
half to one and one half times as long as leaves; pedicels much shorter than peduncles,
shorter than or to twice as long as calyxes; calyx densely pubescent; sepals often with
slightly shouldered to strongly auricled bases; corolla funnelform with rather narrow
tubular base, 5-angled ( the angles often prolonged as slender points), 1.5-3 cm. long,
white to pink, often with red center. C. hermannioides Gray, C. incanus of auth., not
Vahl. Prairies or disturbed ground, especially in rocky or sandy soil, throughout except e.
Timber Belt, Feb. ( s.) or Apr.-Oct.; Tex. to Kan., Colo., Ariz. and Mex.

8. CAL YSTEGIA R. BR. HEDGE-BINDWEED 

About 30 species, chiefly in temperate regions of both hemispheres. 
1. Calystegia sepium ( L.) R. Br. Perennial from creeping rhizomes; stems trailing and

twining, to 2 m. long; leaves long-petioled; blades abruptly contracted to deeply cordate 
at base, acuminate at apex; flowers axillary, solitary or paired; peduncle at first much 
shorter ( later becoming longer) than leaves, I-flowered; floral bracts 2, elliptic-ovate, 
laterally overlapping, 12-25 mm. long, about twice as long as calyx and concealing it; 
corolla funnelform, 5-angled, 4-8 cm. long, white; ovary commonly I-celled; style simple; 
stigmas oblong to linear, scarcely or not flattened, obtuse; capsule mostly 2- to 4-seeded. 
Convolvulus sepium L. 

Var. fratemiBora ( Mack. & Bush) Shinners. Leaf blades deltoid-ovate to oblong-ovate, 
glabrous to rather densely pubescent on both surfaces, mostly 4-8 cm. long, 2.5-5 cm. 
wide, the basal lobes rather widely spreading with the broad sinus open. C. fraterni-/lora
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( Mack. & Bush) Brummitt, Convolvulus fraterntflorus Mack. & Bush, C. seplum var. 
fraterniflorus Mack. & Bush. Stream banks, rare in far n. and n.e. Tex. (known only 
from Ochiltree, Cooke and Anderson cos.}, May-Oct.; cen. U.S. 

Var. repens ( L.} Gray. Leaf blades narrowly deltoid-ovate to deltoid-lanceolate, usually 
densely soft-pubescent on both surfaces (rarely glabrate), mostly 4-9 cm. long, 2.5- 5 cm. 
wide at base, rather abruptly contracted above base to an oblong-lanceolate main portion 
1-2 cm. wide, the basal lobes directed backward (parallel with petiole } or somewhat
spreading with the sinus narrow to moderately broad. Convolvulus sepium var. repens
( L.) Gray. Rare on Gulf Coast and lower Rio Grande, July; Gulf and Atl. coasts,
rarely inland.

9. JACQUEMONTIA CHoISY

About 120 species, tropical and subtropical regions of both hemispheres. 
1. Jaquemontia tamnifolia ( L.) Griseb. Annual, Bowering while small and erect; stem

and branches becoming elongate and twining, to 2 m. long, sparsely to densely pilose; 
leaves moderately long-petioled; blades ovate or elliptic-ovate, acute, mostly 3-12 cm. 
long, 2-9 cm. wide, pilose on margins and sometimes sparsely so on surf aces, the larger 
ones cordate at base; peduncles at first shorter ( ultimately longer) than the leaves; 
flowers many, in a nearly capitate axillary leaf-bracted cyme; sepals 5, separate, lance
linear, hispid-pilose, about two thirds as long as corolla; corolla blue, funnelform-cam
panulate, 5-angled, 12-16 mm. long; stamens 5; style simple; stigmas 2, more or less 
flattened, elliptic or oblong; capsule 4-seeded. Thyella tamnlfolia ( L.) Raf. Roadsides, 
stream beds, cult. or disturbed ground, e. Tex., July-Oct.; s.e. U.S. to Braz. 

10. IPOMOEA L. MORNING GLORY 

Annual or perennial herbs or woody vines, shrubs or trees; stems erect to trailing, 
creeping or twining and climbing; leaves sessile to long-petioled, simple or palmately 
compound (in one species pinnately cut almost to midrili, appearing compound), entire 
or toothed or shallowly to deeply lobed; flowers axillary or terminal, solitary to numerous; 
peduncles and pedicels various; sepals 5, commonly laterally overlapping; corolla 5-angled 
or shallowly 5-lobed, salverform to funnelform or campanulate, usually large, variously 
colored, usually open for less than 24 hours ( morning, daytime or night); stamens 
included or exserted; ovary 1- to 3-celled; style simple; stigma globose or with 2 or 3 
globose lobes; capsule 1- to several-seeded, variously dehiscent or ( a few species) 
indehiscent. 

Over 600 species ( often referred to 6 to 10 unsatisfactorily distinguishable genera), 
warm-temperate and tropical regions of both hemispheres. ( Incl. Batatas, Calonyction,
E:rogonium, Merremia, Mina, Operculina, Pharbitis, Quamoclit, Turbina.} 

See explanation at end of key. 

1. Corolla more or less strongly salverform, the long narrow tube only slightly widened
to near or above middle, rather abruptly flaring near summit, at mid-level 3-7 mm. 
in diameter, the maximum breadth at summit (corolla rim) 5 to 20 times as great 
as mid-level diameter ( 2) 

1. Corolla funneliorm to campanulate, with short to rather long tube gradually expand
ing from below middle (but often more sharply flaring near summit), at mid-level 
4-20 mm. in diameter, the maximum breadth at summit ( corolla rim) 2 to 5 times
as great as mid-level diameter ( 9)

2(1). Corolla 6-14 cm. long, lavender or white (partly green outside }; flowers open 
during night and first part of morning ( 3) 

2. Corolla 2-3.5 cm. long, red to orange or yellow ( very rarely all white); flowers open
all morning or all day ( 5) 

3(2). Sepals obtuse .••........... . ......•.......•.. 3. I. Tuba.
3. Sepals with abrupt prominent soft-spiny tips ( 4) .
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4 ( 3). Corolla white with vertical green bands outside; sepals 14-28 mm. long ..... . 
. . . • • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. I. alba. 

4. Corolla lavender or pinkish lavender; sepals 8-13 mm. long ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. I. muricata. 

5(2). Leaf blades divided more than halfway to midrib, with narrowly linear to lanceo
late acute segments ( 6) 

5. Leaf blades entire, angled or shallowly to deeply 3- to 7-lobed, the lobes broad or
narrow but obtuse { 7) 

6(5). Leaf blades all pinnately cut almost to midrib, the segments narrowly linear 
( about as wide as narrowly margined midrib), the leaf appearing pinnately com-
pound . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. I. Quamoclit. 

6. Leaf blades more or less palmately cut, not divided to midrib, the segments lanceolate
. . . . . . . . . • . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . 5. I. X multifida. 

7(5). Calyx 4-4.5 mm. long ......................... 7. I. hederifolia. 
7. Calyx (5-) 6-8 mm. long (8)

8(7). Leaf blades entire or angled-toothed ............ 6. I. coccinea. 
8. Leaf blades (some or all) distinctly 3- to 7-lobed ..... 8. I. cristulata. 

9 ( 1). Pedicels and peduncles with reflexed hairs ( sometimes also some spreading 
ones) ( 10) 

9. Pedicels and peduncles glabrous or with widely spreading to ascending hairs or soft
spreading to slightly down-curved prickles ( 15) 

IO ( 9). Sepals soft-pilose or pubescent on back with slender hairs ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. I. acuminata. 

10. Sepals hispid-pilose on back, the hairs ( at least those toward pedicel) with swollen
bases { 11) 

11 (IO). Perennial with tough or stout root usually divided at summit and producing 
several main stems ( 12) 

11. Annual with slender to somewhat coarse taproot producing one main stem ( 13)

12( 11). Body of outer sepals cordate- or triangular-ovate, 6-12 mm. wide .......... . 
. . . . . . . . . • . • . . . . . . . . . . . . • . . . . . . • • . . . . . . . . . . . . 10. I. pubescens. 

12. Body of outer sepals ovate-lanceolate to narrowly lanceolate, 3-9 mm. wide ...... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11. I. Lindheimeri. 

13 ( 11). Sepals with slightly narrowed green tips shorter to slightly longer than body .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14. I. purpurea. 

13. Sepals with very narrow elongate green tips much longer than body (14)

14( 13). Sepals abruptly narrowed, the long subacute tips strongly spreading or curved .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13. I. hederacea. 

14. Sepals gradually narrowed, the long acute tips suberect, straight, scarcely spreading
............................................. 12. I. Nil. 

15 ( 9). Anthers large and strongly spirally twisted when flowers have opened ( 16) 
15. Anthers large or small, straight or merely slightly curved { 17)

16( 15). Sepals with broadly rounded obtuse tips; corolla white ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33. I. pin.natifida. 

16. Sepals rounded but with abrupt short sharp points; corolla white with purple-red
center ....................................... 32. I. sinuata. 

17 ( 15). Leaf blades divided to base, the lobes or leaflets narrow ( 18) 
17. Leaf blades entire or with broad or irregular lobes, not divided to base ( 23)

18{ 17). Sepals hispid-pilose on back ................... 15. I. barbatisepala. 
18. Sepals glabrous or merely warty-roughened on back ( 19)

19 (18). Outer sepals ovate-oblong, less than twice as long as wide ( 20)
19. Outer sepals oblong to oblong-lanceolate, more than twice as long as wide ( 21)
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20 ( 19). Corolla 4-6 cm. long ......................... 16. I. cairica. 
20. Corolla 1.5-2.3 cm. long .......................... 17. I. Wrightii. 

21( 19). Corolla 4-9 cm. long ......................... 18. I. tenuiloba. 
21. Corolla 1-3 cm. long ( 22)

22(21). Corolla 2-3 cm. long; perennial with woody-tuberous root ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19. I. capillacea. 

22. Corolla 1-1.5 cm. long; annual with slender taproot ... 20. I. costellata.

23 ( 17). Stems rooting at nodes, long-creeping ( 24)
23. Stems not rooting at nodes, trailing to erect or twining and climbing ( 25)

24( 23). Leaf blades mostly irregularly lobed; sepals oblong-lanceolate, much longer
than wide .................................... 21. I. stolonifera. 

24. Leaf blades entire except for notched apex; sepals suborbicular, nearly as wide
as long or wider .............................. 22. I. Pes-caprae. 

25(23). Leaf blades linear-lanceolate to narrowly rhombic- or ovate-lanceolate, with 
narrowed base ( 26) 

25. Leaf blades triangular to cordate-ovate or sagittate, with truncate or indented
base (27) 

26(25). Leaf blades linear-Ianceolate; petioles on Bowering branches 2-8 mm. long .... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23. I. leptophylla. 

26. Leaf blades narrowly rhombic- or ovate-lanceolate; petioles on Bowering branches
( except terminal portion) 10-25 mm. long ........ 24. I. Shumardiana. 

27 ( 25). Sepals with prominent white or pale scarious or subscarious margins ( 28) 
27. Sepals not with prominent white or pale scarious or subscarious margins ( 30)

28(27). Sepals oblong-lanceolate, slightly contracted or rounded-auricled at base;
woody vine .................................. 36. I. corymbosa. 

28. Sepals triangular-lanceolate, not contracted or auricled at base; herbaceous vines ( 29)

29(28). Coroila 1.5-2.5 cm. long; sepals more or less warty-roughened on back; native
in Trans-Pecos mountains ...................... 34. I. cardiophylla. 

29. Corolla 6-9 cm. long; sepals smooth on back; cultivated ...................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35. I. tricolor. 

30(27). Sepals finely gray-pubescent on back; plant an erect coarse perennial herb 
or shrub ..................................... 38. I. fistulosa. 

30. Sepals glabrous or hispid-pilose or softly prickly on back; plant trailing or
twining ( 31) 

31 ( 30). Sepals about equal in length ( 32) 
31. Sepals markedly unequal in length, the outer three fourths to five sixths as long as

the inner ( 37 ) 

32(31). Sepals suborbicular, obtuse or broadly rounded at apex (sometimes very 
inconspicuously notc'hed or mucronate) .......... 29. I. amnicola. 

32. Sepals elliptic to oblong-lanceolate, strongly mucronate or acute to acuminate ( 33)

33 ( 32). Petioles and stems with slightly fleshy spreading ( but often downwardly 
curved) prickles or bristles ..................... 37. I. melanotricha. 

33. Petioles and stems glabrous or with slender to ascending hairs ( 34)

34( 33). Sepals hispid on back with widely spreading hairs . 15. I. barbatisepala. 
34. Sepals glabrous or with slender ascending hairs ( 35)

35(34). Sepals 15-22 mm. long in Bower; corolla 5.5-9 cm. long .................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. I. acuminata. 

35. Sepals 6-13 mm. long in Bower; coroUa 1.8-5.5 cm. long (36)

36( 35 ). CoroUa 28-55 mm. long ...................... 30. I. trichocarpa. 
36. Corolla 18-23 mm. long ........................... 31. I. lacunosa. 



1250 Convolvulaceae (Morning Glory Family) 

37 ( 31). Corolla white with purple-red center .. .... ..... 25. I. pandurata. 
31. Corolla all lavender-pink to red-purple ( 38)
38 ( 37). Sepals distinctly short-awned; cultivated . .....•. 26. I. Batatas. 
38. Sepals merely mucronate or subacute to obtuse; wild ( 39)
39( 38 ). Leaf blades acuminate .... .... ... .... ...•.•.• 27. I. sagittata. 
39. Leaf blades broadly acute or subacute ..........•.•. 28. I. mpicola. 

NoTE: The species are arranged in artificial groups, to reduce repetition in the descrip
tions and make possible some identification of fruiting material. 

GROUP 1. 

Annual or perennial glabrous ( but often fleshy-prickly) vines; leaf blades cordate, 
entire or angled-dentate; flowers large; sepals in nos. 1 and 2 with soft spinelike tips; 
corolla salverform. 

I. lpomoea alba L. MooNFLoWER. High-climbing annual; leaf blades cordate-ovate,
acute or acuminate, those on flowering shoots 8-20 cm. long, 7-15 cm. wide; peduncles 1-
to several-flowered; pedicels thickened toward summit; corolla white with green vertical 
bands outside. I. Bona-nox L., Calonyction aculeatum ( L.) House, C. Bona-nox ( L.) 
Bojer. Commonly cult., June-Nov.; nat. of trop. Am. 

2. lpomoea muricata ( L.) Jacq. PURPLE MOONFLOWER. Similar to preceding except for
smaller flowers with pinkish-lavender or light-purple corollas. Calonyction muricatum 
(L.) G. Don. Occasionally cult., June-Nov.; nat. of trop. Am. 

3, lpomoea Tuba (Schlecht.) G. Don. RAn.RoAD VINE. Perennial, trailing or low
climbing; leaf blades cordate-orbicular to cordate-ovate, acute to short-acuminate; 
peduncles rather short, 1- to few-flowered; sepals obtuse; corolla white. I. violacea L. in 
part, nom. conf. Sandy beaches, known only from Jefferson Co., Oct.-Nov.; also F1a. 
and W.I. 

GROUP 2. 

Annual, glabrous or nearly glabrous vines; leaf blades entire or angled -lobed to deeply 
divided; peduncles elongate, 1- to many-flowered; flowers small, open all day; sepals with 
soft spinelike tips; corolla salverform, red ( sometimes with yellow center, rarely all 
yellow), 2-4 cm. long, to 3 cm. broad. 

4. lpomoea Quamoclit L. CYPRESS VINE. Rather low-climbing; leaves sbort-petioled;
blades oblong-elliptic in outline, pinnately cut into many narrowly linear segments about 
as wide as the narrowly margined midrib; peduncles 1- to few-flowered; corolla deep-red. 
Quamoclit pennata Bojer, Q. Quamoclit ( L.) Britt. Cult.; once collected presumably wild 
in Brazos Co., July-Nov.; nat. of s.e. U.S. 

5. lpomoea X multilida (Raf.) Shinners. Leaf blades broadly ovate or ovate-oblong
in outline, deeply cut ( mostly two thirds to three fourths to midrib or base) into many 
narrowly lanceolate segments; corolla deep-red, throat changing to yellow. I. X Sloter• 
(Nieuw.) v. Ooststr. (Hybrid of I. Quamoclit and I. coccinea.) Cult., July-Nov.; of 
garden origin. 

6. lpomoea coccinea L. SCARLET CREEPER, Low-climbing vine; leaf blades ovate, shal
lowly to deeply cordate, entire or angled-toothed, acuminate, those on flowering branches 
3-7 cm. long, 3-7 cm. broad; peduncles 1- to several-flowered; corolla orange-red or red
with yellow tube. Quamcclit coccinea ( L.) Moench. Commonly cult., seeding itself and
tending to escape, July-Nov.; nat. of s.e. U.S.

7. lpomoea hederifolia L. Similar to I. coccinea; leaf blades variable, commonly
quadrate-ovate to quadrate-reniform in outline, 3-lobed. I. coccinea var. hederifolia ( L.) 
Gray, Quamoclit hederifolia ( L.) G. Don. Damp thickets near the coast, Orange Co. to 
Matagorda Co., also cult. and escaped inland, July-Nov.; Fla. to Tex.; W.I. and Mex. 

8. lpomoea cristulata Hallier f. Similar to I. coccinea; leaf blades distinctly lobed,
often deeply dissected. In canyons, Trans-Pecos rots., also cult., Aug.-Oct.; Tex. to Ariz. 
and cen. Mex. This species and I. hederifolia have been generally confused with I.

coccinea and pass for it in cultivation. 
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GROUP 3. 

Annual or perennial vines; leaf blades mostly cordate-ovate in outline, entire or shal
lowly to deeply lobed; peduncles and pedicels with reflexed hairs ( except in I. barbatise
pala and sometimes I. acuminata); corolla funneHonn, blue or purple to red or white. 

9. lpomoea acuminata (Vahl) R. & S. Low- to high-climbing perennial vine, glabrous
or pubescent; leaf blades cordate-ovate, acuminate, entire to deeply 3-lobed, glabrous to 
densely soft-pubescent beneath, those on flowering shoots 4-16 cm. long, 3-12 cm. wide; 
peduncles long, several- to many-flowered; sepals narrowly ovate-lanceolate, acuminate; 
corolla red-purple, 6-9 cm. long. I. cathartica Pair., I. congesta R. Br., I. Leari Paxt., 
l. mutabilis Lindi., Pharbitis cathartica (Poir.) Choisy. Damp thickets and waste ground,
s. Tex.; also cult., Mar.-Nov.; Fla. to Tex.; W.I., Mex., S.A. and Old World. All Texas col
lections are of the form with pilose stems and densely soft-pubescent leaves and sepals.

10. lpomoea pubescens Lam. Low-climbing or trailing gray-pubescent perennial vine;
leaf blades cordate-ovate to suborbicular in outline, those on flowering shoots 3-7 cm. 
long and wide, deeply 3- to 7-lobed (rarely subentire), the lobes ovate-lanceolate to 
narrowly lanceolate and commonly narrowed toward base; peduncles 1- to several
Howered; corolla reddish-purple, 4-6 cm. long. I. heterophylla Ort. Rocky slopes and dry 
stream beds, Trans-Pecos rots., July-Sept.; w. Tex. to Ariz. and Mex.; also n. S.A. 

11. lpomoea Lindheimeri Gray. Similar to I. pubescens; sepals narrower, long
acuminate; corolla blue-lavender, sometimes with pale or white center, 6-10 cm. long. 
Pharbitis Lindheimeri (Gray) Small. Rocky ground, especially in draws, ravines and 
stream bottoms, Edwards Plateau to Trans-Pecos, Apr.-Oct. endemic. 

12. lpomoea Nil ( L.) Roth. MORNING GLORY. Annual low- to high-climbing vine;
stems moderately to densely pilose; leaf blades cordate-ovate to oblong-ovate in outline, 
mostly 3-lobed ( often hastate ), acuminate, those on flowering shoots 3-16 cm. long, 2.5-
15 cm. wide; peduncles short to long, 1- to several-flowered; sepals hispid-pilose on back; 
corolla variously colored ( chiefly red, purple or blue, often with white center), 5-8 cm. 
long or more. Pharbitis Nil ( L.) Choisy. Commonly cult., July-Nov.; nat. probably of 
Braz., early introd. around the world. Japanese Imperial morning glories are descended 
from this species. 

13. lpomoea hederacea Jacq. Similar to I. Nil; leaf blades cordate-ovate, entire or
usually 3-lobed; peduncles 1- to few-flowered; corolla lavender to blue with white center 
in wild plants, varying to purple or red in cult. forms, 3-5 cm. long ( slightly larger in 
cult.). Incl. var. integriuscula Gray, I. barbigera Sims. Gravel bars, stream banks, fields 
and disturbed ground, e. Tex. w. to West Cross Timbers s. to Rio Grande, locally up 
river to Big Bend, also commonly cult. and locally escaped, July-Nov.; s.e. U.S. to 
W.I. and Mex.

14. lpomoea purpurea ( L.) Roth. Similar to I. Nil and especially I. hederacea; corolla
blue-purple to red or white, 4-6 cm. long ( slightly larger in cult.); July-Nov. 

Var. purpurea. Leaf blades cordate, entire. Pharbitis purpurea ( L.) Voigt. Commonly 
cult., locally escaped in waste places and disturbed ground; nat. of s.e. U.S. 

Var. diversifolia (Lindi.) O'Donell. Leaf blades ( some or all) 3-lobed. Canyons and 
stream banks, w. Edwards Plateau and Trans-Pecos mts., rare; Tex. to Ariz. and Mex. 

15. lpomoea barbatisepala Gray. Low-climbing glabrous ( except sepals) annual vine;
leaf blades orbicular-ovate in outline, deeply 5- or 7-lobed, the lobes lanceolate and 
narrowed toward base; peduncles rather short, 1- or 2-flowered; sepals hispid-pilose on 
back, with elongate narrowly linear tips; corolla light-rosy-purple, about 2-2.5 cm. long. 
Type collected by Charles Wright in 1849 near El Paso, the only Tex. record; w. 
Tex. to Ariz. 

GROUP 4. 

Glabrous annual or perennial vines or erect herbs with palmately compound leaves 
( or blades so deeply cut as to appear compound); peduncles 1- to few-flowered; corolla 
pale-lavender-pink to red-purple. 

16. lpomoea cairica ( L.) Sweet. Low-climbing vine; leaflets 3 to 7, rhombic to
lanceolate, acute or obtuse and mucronate, 2-6 cm. long, the lowest often 2-lobed; 
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peduncles rather short and thick; sepals broadly oblong-elliptic, obtuse. Collected in 
heavy soil, San Patricio Co., also cult., July; nat. of Afr. 

17. lpomoea Wrightii Gray. Vegetative parts and sepals as in I. cairica; peduncles
slender, short at first and on youngest branches, becoming very elongate and spirally 
twisted or coiled. I. heptaphylla ( Roxb.) Voigt, illegit. name, I. spiralis House, I. pul
chella of auth., not Roth. Alluvial or damp silty or clayey soil, locally abundant in cen. 
and s. Tex., June-Oct.; nat. probably of India, now widespread in warm countries around 
the world. 

18. lpomoea tenuiloba Torr. Low twining perennial; leaves short-petioled; leaflets nar
rowly linear; peduncles I-flowered; sepals oblong-lanceolate, acuminate; corolla pale
pink, 5-8 cm. long. Slopes and summits, Trans-Pecos mts., July-Sept.; w. Tex. to Ariz. 
and Mex. 

19. lpomoea capillacea ( H.B.K.) G. Don, Perennial from underground tuber; stems
ascending to erect, 8-50 cm. long; leaves sessile; segments or leaflets usually 5, narrowly 
linear, 5-15 mm. long; peduncles short, filiform, I-flowered; sepals broadly lanceolate, 
acute; corolla reddish-purple, 3-4 cm. long. I. muricata Cav., not ( L.) Jacq., I. patens 
(Gray) House, I. muricatisepala Matuda. Dry slopes, Trans-Pecos mts., rare, July-Sept.; 
w. Tex. to Ariz., s. to n.w. S.A.

20. lpomoea costellata Torr. Low annual from slender taproot; stems at first erect, in
age trailing and slightly twining, 12-50 cm. long; leaves sessile or subsessile; leaf seg
ments 5 to 9, narrowly linear or linear-lanceolate, 7-25 mm. long; peduncles rather long, 
slender, 1- or 2-flowered; sepals oblong-lanceolate, acute, scarious-margined; corolla 
pale-lavender or pink, 1-1.2 cm. long. Rocky slopes, Trans-Pecos mts., July-Sept.; w. 
Tex. to Ariz. 

GROUP 5, 

Glabrous perennials of sandy coastal dunes and beaches; stems prostrate and rooting 
at nodes, not twining; leaf blades rather fleshy or leathery; sepals elliptic-oblong or 
orbicular; corolla large. 

21. lpomoea stolonifera (Cyr.) Gmel. BEACH MORNING GLORY. Leaf blades varying
from oblong-ovate or broadly short-oblong and entire with obtuse to truncate or emargin
ate apex to deeply and unequally 3- to 7-lobed, 2-4 cm. long, 1-4 cm. wide; peduncles 
I-flowered; sepals elliptic-oblong; corolla white with yellow center, 4.5-7 cm. long. I.

littoralis ( L.) Boiss., not Bl. Beaches and dunes along Gulf Coast, Apr.-Nov.; warm
regions around the world.

22. lpomoea Pes-caprae (L.) Sweet var. emarginata Hallier f. RAILROAD VINE, GOAT•
FOOT MORNING GLORY. Leaf blades suborbicular, entire but more or less deeply notched 
at apex, 4-10 cm. long and wide; peduncles 1- or usually several-flowered; sepals elliptic
orbiculnr; corolJa rosy or purple, 5-7 cm. long. Incl. subsp. brasiliensis (L.) v. Ooststr. 
Beaches and dunes along Gulf Coast, June-Nov.; warm regions around the world. 

GROUP 6. 

Glabrous or pubescent perennials ( except I. lacuoosa); stems erect to trailing or 
twining; leaf blades linear-lanceolate to cordate-ovate, entire or lobed; sepals markedly 
unequal in length (except I. amnicola); coroJla small to large, funnelforrn or funnelform
campanulate, white to red-purple. 

23. lpomoea leptophylla Torr. BusH MORNING GLORY, Glabrous, decumbent to erect,
bushy-branched, to 1.2 m. talJ; petioles 1-7 mm. long; leaf blades linear-lanceolate, 3-9

cm. long, 2-8 mm. wide; peduncles short, stout, 1- to several-flowered; sepals elliptic- to
orbicular-ovate; corolla lavender-pink with dark center or all purple-red, 6-9 cm. long.
Sandy prairies or disturbed ground, Panhandle to Edwards Plateau, e. to Clay Co., s.w.
to Winkler Co., late May-July; Tex. to Neb., Colo. and N.M.

24. lpomoea Shumardiana (Torr.) Shinners. Glabrous, trailing or ascending to twining;
petioles 5-36 mm. long; leaf blades deltoid-ovate to narrowly ovate-lanceolate, 3-8 cm. 
long, 1-4 cm. wide; peduncles 1- to several-flowered; sepals oblong-elliptic to oblong
orbicular; corolla pink to white with purple-red center, 5-8 cm. long. I. Carletoni Holz.; 
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has been incorrectly referred to I. longifolia Benth.; believed by Robert Pearce to be a 
hybrid of I. leptophylla and I. pandurata. Sandy or sandy clay prairies, rare, Red River 
( Cooke Co.) s. to Edwards Plateau, June-Aug.; also Okla. 

25. lpomoea pandurata (L.) Mey. WILD POTATO. Glabrous or pubescent, trailing or
twining and low-climbing from woody tuberous root; petioles 1-8 cm. long; leaf blades 
cordate or cordate-ovate, often with indented sides and almost 3-lobed, 3-10 cm. long, 
2-9 cm. wide, glabrous to densely soft-pubescent beneath; peduncles 1- to several
flowered; sepals oblong-elliptic; corolla white with purple-red center, 5-8 cm. long.
Thickets, fields and roadsides, e. Tex. w. to Bexar, Blanco and Johnson cos., June-Sept.;
s.e. U.S.

26. lpomoea Batatas (L.) Lam. SWEET POTATO, YAM. Glabrous, trailing or twining,
from soft-tuberous root; leaf blades highly variable, deltoid-ovate in outline, mostly in
dented at base, entire to deeply 3- or 5-lobed, 4-10 cm. long and wide; peduncles 1- to 
several-flowered; sepals oblong-lanceolate, acuminate; corolla pink to purplish, 4-7 cm. 
long. Cult., especially in e. Tex., May-Sept.; known only as a cult. plant, originating in 
trop. Am. 

21. lpomoea sagittata Pair. Glabrous, tightly twining, low-climbing, from creeping
root; leaf blades deeply sagittate, deltoid-lanceolate to narrowly ovate-lanceolate in 
outline, entire, 4-10 cm. long, 1-5 cm. wide ( across base); peduncles I-flowered; sepals 
oblong-elliptic, apex broadly rounded with an abrupt small point; corolla red-purple, 6-9 
cm. long. Beaches and dunes along Gulf Coast, rarely inland up Rio Grande to Val
Verde Co., Apr.-Oct.; Tex. to Fla. and W.I.; also w. Medit., where probably an early
introd.

28. lpomoea rupicola House. Glabrous, trailing or low-climbing; petioles with small
fleshy points; leaf blades cordate-ovate to ovate-oblong, often with indented sides, entire 
or occasionally lobed-toothed toward base, 3-9 cm. long, 2-7 cm. wide; peduncles 1- to 
few-flowered; sepals oblong-elliptic to oblong-ovate, subacute; corolla purple to lavender
pink with dark center, 7-9 cm. long. Rocky open ground, Rio Grande Valley from 
Hidalgo and Duval cos. to Big Bend, June-Oct.; also adj. Mex. 

29. lpomoea amnicola Morong. Glabrous, twining, low-climbing, from creeping root;
lea£ blades cordate-ovate, entire, 2-6 cm. long, 2-7 cm. wide; peduncles several- to many
flowered, rather short; sepals oblong-orbicular; corolla white with purple-red center, 2-4 
cm. long. Fields, ditch banks and roadsides, common in lower Rio Grande Valley, locally
n. to Bexar Co., Apr.-July; nat. of Parag., introd. in s. Tex., adj. Mex. and n. S.A.

30. lpomoea trichocarpa Ell. Perennial but flowering first year, from branched root,
twining and low-climbing; leaf blades very variable, cordate-ovate in outline, entire to 
deeply 3- or 5-lobed, 2-8 cm. long, 1.5-7 cm. wide; peduncles 1- to several-flowered; 
sepals oblong-elliptic, acuminate; corolla rosy-lavender to purple-rose with dark center 
( rarely white), 2.8-5.5 cm. long. I. commutata R. & S., I. carolina ( L.) Pursh, not L.; 
has been incorrectly referred to the related tropical species I. triloba L. and I. trifida
H.B.K. Thickets, fields, roadsides and disturbed ground, June-Oct. 

Var. trichocnrpa. Sepals hispid-pilose, at least on margins; stem and leaves glabrous to 
moderately densely hispid-pilose. Common in e. third of Tex. ( but absent from cos. near 
Red River), local w. to Medina and Menard cos.; s.e. U.S. 

Var. Torreyana (Gray) Shinners. Sepals glabrous; stem and leaves glabrous. Common 
in cen. Tex., from Dallas, Throckmorton, Sutton and Val Verde cos. to lower Rio Grande 
Valley, rare in e. Tex. ( Cass and Nacogdoches cos., perhaps introd.); also Mex. 

31. lpomoea lacunosa L. Annual from slender taproot, sparsely to rather densely hispid
pubescent, twining and low-climbing; leaf blades variable, cordate-ovate to deltoid-ovate 
in outline, entire or angled-toothed or 3-lobed, 2-10 cm. long, 1.5-9 cm. wide; peduncles 
1- or 2-Howered; sepals oblong-elliptic, acuminate; corolla white ( rarely rosy), 1.8-2.3
cm. long. Damp thickets, stream banks and ditches, common in e. Tex., w. and s. to
Tarrant, Travis and Matagorda cos., Sept.-Oct.; s.e. U.S.

GROUP 7. 

Perennial vines; leaf blades deeply lobed or compound; sepals oblong-elliptic to 
suborbicular; corolla large, white or white with purple-red center; anthers large, spirally 
twisted. 
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32. lpomoea sinuata Ort. Al.AMO VINE, coRREHUELA DE LAS DOCE. Trailing to low
climbing; stem and petioles glabrous or spreading-pilose; leaf blades ovate-orbicular in 
outline, 4-15 cm. long and wide, palmately deeply 5- or 7-lobed, the lobes dentate to 
pinnatifid, obtuse; peduncles 1- or 2-Howered; sepals oblong-elliptic, mucronate; corolla 
white with purple-red center, 3.5-5 cm. long. I. dissecta ( Jacq.) Pursh, not L., Merremia 
dissecta (Jacq.) Hallier · f., Operculina dissecta {Jacq.) House. Stream banks, open 
ground and disturbed places, s.-cen. Tex. (Travis to Galveston and Val Verde cos. and 
s.), also cult., May-Nov.; Tex. and Fla. to W.I., Mex. and S.A. 

33. lpomoea pinnatifida ( H.B.K.) G. Don. Glabrous, low-climbing; leaf blades
orbicular-ovate to oblong-ovate in outline, 3-11 cm. long, 2-9 cm. wide, mostly deeply 
subpinnately 5- or 7-lobed, the lobes rhombic-elliptic to narrowly lanceolate, usually 
dentate or again lobed; peduncles 1- or 2-Howered; sepals elliptic-orbicular; corolla white, 
3-5 cm. long. I. ornithopoda Robins., Operculina pinnatifida ( H.B.K.) O'Donell. Pastures
and open or brushy ground, Nueces Co. southw., rare, July-Sept.; also Mex.

GROUP 8. 

Annual or perennial vines, glabrous or ( I. corymbosa sometimes) pubescent; leaf 
blades entire; peduncles 1- to many-Bowered; sepals with prominent white or pale 
borders; corolla funnelform. 

34. lpomoea cardiophylla Gray. Glabrous low-climbing annual; leaf blades cordate;
peduncles 1- or 2-B.owered; sepals ovate-lanceolate, acute, warty-wrinkled or roughened 
on back; corolla blue-purple, about 2-3 cm. long. Trans-Pecos mts., local, Aug.-Oct.; 
endemic. 

35. lpomoea tricolor Cav. MORNING GLORY. Glabrous annual high-climbing vine; leaf
blades cordate, acuminate, 5-15 cm. long, 4-12 cm. wide; peduncles severaf- to many
flowered; sepals ovate-lanceolate, acute; corolla blue or purple to red or white or 
multicolored, 5-9 cm. long. Commonly cult., July-Oct.; nat. of Mex. 

36. Jpomoea corymbosa ( L.) Roth. CHRISTMAS VINE. Woody high-climbing vine,
glabrous or rarely with leaf blades densely pubescent beneath; leaf blades broadly to 
narrowly cordate-ovate; peduncles many-flowered; sepals oblong-elliptic or oblong
lanceolate, mucronate; corolla white, 2-3 cm. long. I. sidaefolia ( H.B.K.) Choisy, Turbina 
corymbosa { L.) Raf. Reported from Tex. by Small, but there is no voucher specimen, 
possibly cult. in extreme s. Tex., Dec.-Feb.; trap. Am., naturalized in s. Fla. 

GROUP 9. 

Robust annual high-climbing vines, with fleshy soft prickles or bristles; leaf blades 
suborbicular in outline, deeply 5- to 9-lobed; corolla large, funnelform-campanulate. 

37. lpomoea melanotricha Brandeg. Glabrous except for spreading soft prickles on
stem and petioles and blackish bristles on sepals; corolla red-purple, 7-9 cm. long. Cult. 
in Brownsville area; nat. -,f Mex. 

GROUP 10. 

Sprawling to erect perennial herb or shrub, glabrous to upper petioles, inflorescence 
and sepals minutely pubescent; leaf blades narrowly ovate-lanceolate, acuminate, entire, 
with shallowly to deeply cordate base; flowers terminal, cymose·panicled; corolla large, 
lavender with dark center. 

38. lpomoea fistulosa Mart. SHRUBBY MORNING GLORY. Cult. as far n. as Dallas, where
freezing to the ground, becoming to 2 rn. tall in growing season; established as an escape 
in lower Rio Grande Valley, where an arborescent shrub to 5 m. tall; leaf blades 7-30 cm. 
long, 4-15 cm. wide; corolla 6-9 cm. long. I. crassicaulis {Benth.) Robins. All year; nat. 
of trop. Am., widely cult. and escaped n. to Fla. and Tex. 
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11. CUSCUTA L.154 DODDER. LOVE-VINE 
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Plants leafless and rootless, herbaceous, parasitic; stems yellowish or orange-color, 
filiform, fleshy-herbaceous, glabrous, twining; flowers small (mostly 2-6 mm. long). 
sessile or short-pedicellate, in few- to many-Bowered cymose clusters, commonly 5-merous 
but sometimes 3- or 4-merous; perianth parts mostly united; corolla campanulate to 
cylindric, shallowly or deeply lobed; stamens inserted in the throat of the corolla, alter
nating with the usually longer lobes; scalelike toothed, fringed or fimbriate appendages 
commonly present at base of the corolla tube opposite the stamens; ovary 2-celled, stigmas 
linear to capitate; fruit a capsule, indehiscent or  sometimes opening with a regular or 
irregular line of circumscission near the base; embryo acotyledonous, filiform or more or 
less enlarged at one end. 

About 170 species, mostly in the Americas. Some species may exhibit a host preference, 
but most will grow upon a wide range of herbaceous or woody plants including pterido
phytes and grasses. A few species show a predilection for cultivated crop plants, especially 
legumes and flax, and sometimes cause considerable damage. While commonly considered 
to be wholly parasitic, many species show evidences of chlorophyll in the stems, flowers 
or maturing fruits and are, therefore, at least partly autophytic. Additional vernacular 
names to those above are "angel's hair," "tangle gut," "witches' shoelaces,'' "devil's gut," 
"strangle vine." 

I. Styles coherent; flowers sessile; infrastamineal scales represented by wings; capsules
to 1 cm. long ................................. 24. C. exaltata. 

1. Styles entirely separate and distinct from each other; capsules much less than 1 cm.
long (2) 

2 ( 1). Capsules not circumscissile ( that is, not separating in a regular line of cleavage), 
when forcibly separated either coming away entirely or breaking very irregularly 
(3) 

2. Capsules circumscissile ( that is, easily separating near the base in a more or less
regular line of cleavage) ( 22) 

3 ( 2). Calyx gamosepalous; inflorescence not markedly bracteate or congested ( 4)
3. Calyx deeply divided to form distinct or nearly distinct sepals; inflorescence with

numerous bracts, loose or mostly compact ( 19) 
4( 3 ). Styles short and subulate; interstylar aperture comparatively large; calyx lobes 

commonly unequal ( 5) 
4. Styles longer and slightly ( if at all) subulate ( 6)
5( 4). Flowers mostly 5-parted ...................... I. C. obtusiflora var. 

glandulosa. 
5. Flowers mostly 3- or 4-parted ..................... 2. C. Polygonorum. 

6 ( 4). Flowers 3- or 4-parted; withered corolla capping the capsule ................ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. C. Cephalanthi. 

6. Flowers 5-parted; withered corolla not capping the capsule ( 7)
7(6). Calyx conspicuously 5-angled by the projecting lobes where they overlap at the

sinuses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. C. pentagona. 
7. Calyx not obviously 5-angled ( 8)

8(7). Capsules depressed-globose or globose, not at all ovoid or evidently thickened
about the style bases, commonly about as wide as long or wider ( 9) 

8. Capsules globose-ovoid, mostly more or less thickened about the style bases ( 13)
9 ( 8). Corolla lobes half to three fourths as long as the tube; edges of the calyx lobes

often more or less revolute ..................... 9. C. suaveolens. 
9. Corolla lobes about as long as the tube; edges of the calyx lobes not revolute ( 10)

tN Adapted from Truman G. Yuncker in C. L. Lundell, Flora of Texas III: 123-150.
1943. 
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10(9). Calyx with 'hornlike spurs ..................... 8. C. Runyonii. 
IO. Calyx lacking spurlike projections ( 11) 

11( 10). Calyx lobes overlapping at the base; withered ·corolla about the lower part of 
the smooth capsule . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. C. campestris. 

11. Calyx lobes scarcely overlapping; withered corolla surrounding the capsule which is
typically papillate about the top ( 12) 

12( 11 ). Calyx and pedicels not papillate .............. . 
12. Calyx and pedicels papillate ...................... . 

6. C. glabrior var. glabrior.
7. C. glabrior var.

pubescens. 

13(8). Corolla lobes acute, with inflexed tips ( 14) 
13. Corolla lobes obtuse ( 17)

14( 13). Flowers commonly smooth; calyx lobes oval-ovate, obtuse; capsules mostly 1- or
2-seeded ..................................... 10. C. decipiens. 

14. Flowers fleshy, papillate; calyx lobes triangular-ovate to lanceolate, acute; capsules
mostly 2- to 4-seeded ( 15) 

15( 14). Flowers mostly 4-parted; infrastamineal scales represented by wings that are 
shorter than the corolla tube .................... 13. C. Coryli. 

15. Flowers 5-parted; infrastamineal scales well-formed, reaching the filaments ( 16)

16( 15). Calyx lobes triangular-ovate .................. 11. C. indecora var. 
indecora. 

16. Calyx lobes lanceolate ........................... 12. C·. indecora var. 
lcngisepala. 

17 ( 13). Withered corolla about the top of the capsule .... 16. C. Gronovii var. 

17. Withered corolla not at the top of the capsule (18)
calyptrata. 

18( 17). Calyx lobes mostly about half as long as the corolla tube .................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14. C. Gronovii var. 

Gronovii. 

18. Calyx lobes mostly about as long as the corolla tube ... 15. C. Gronovii var.
lati-flora. 

19( 3 ). Flowers pedicellate, loosely paniculate; sepals and bracts oval-orbicular-ovate 
............................................. 17. C. cuspidata. 

19. Flowers sessile, in dense compact clusters ( 20)

20( 19). Bracts and sepals oblong-lanceolate or oval, loose, more or less squarrose, com-
monly with recurved tips ....................... 20. C. glomerata. 

20. Bracts closely appressed to the flowers, not squarrose or with curved tips ( 21)

21 ( 20). Sepals and bracts acute ...................... 18. C. squamata. 
21. Sepals and bracts obtuse .......................... 19. C. compacta. 

22 ( 2). Flowers 4-parted; infrastamineal scales and calyx not reaching the filaments; 
calyx papillate ...............•................ 23. C. leptantha. 

22. Flowers 5-parted; infrastamineal scales mostly reaching the filaments; calyx not
papillate, about equaling or surpassing the corolla tube ( 23) 

23(22). Calyx lobes triangular-ovate, obtuse, commonly dorsally carinate; flowers sub-
sessile or short-pedicellate ...................... 21. C. applanata. 

23. Calyx lobes triangular-ovate-lanceolate, acute to acuminate; pedicels commonly as
long as or longer than the flowers that are in loose umbellate cymes ........... . 
. . . . . ........................................ 22. C. umbellata. 

I. Cuscuta obtusiflora H.B.K. var. glandulosa Engelm. Flowers 1.5-2 mm. long from
base to corolla sinuses, 5-merous, commonly with numerous enlarged pellucid glandlike 
cells, subsessile in scattered moderately open glomerate-cymose clusters; calyx lobes nearly 
enclosing the corolla tube, commonly unequal ( one smaller than the others), ovate, 
obtuse, scarcely overlapping at base; corolla lobes somewhat shorter than the tube, ovate 
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to ovate-oblong, obtuse to acutish, upright to spreading; scales about reaching the 
filaments, oblong, fringed about the top, sometimes bifid or truncated; styles stoutish and 
subulate, shorter than or about equaling the ovary; capsule depressed-globose, interstylar 
aperture large, the withered corolla remaining at the base. C. glandulosa ( Engelm.) Small. 
Occasional throughout Tex. but most frequent in the s.e. section; also the Gulf States, 
W.I., Mex. and S.A.; most frequently on species of Polygonum but also on other plants as 
Justicia americana. 

2. Cuscuta Polygonorum Engelm. Sl'.IARTWEED DODDER. Flowers 1-1.5 mm. long from
base to corolla sinuses, mostly 3- or 4-merous, subsessile in compact glomerulate clusters; 
calyx lobes triangular-ovate, often unequal, not overlapping at base, as long as or longer 
than the corolla tube; corolla lobes triangular, acute, upright, as long as or longer than 
the tube; scales oblong, about reaching the filaments or commonly shorter, mostly bifid, 
tl1e processes mostly few and near the top; styles shorter than the ovary, becoming 
subulate and divergent; capsule globose or obpyriforrn, commonly depressed, appearing 
cubical about the maturing seeds, interstylar aperture large and rhombic. From N.E. and 
Ont., w. and s.w. to Neb., Ark. and Tex. (fide Small); mostly on species of Polygonum 
but also on species of Penthorum, Impatiens, Lycopus and others. 

3. Cuscuta Cephalanthi Engelm. BuTTON-BUSH DODDER. Flowers about 2 mm. long
from base to corolla sinuses, 3- or 4-merous, rarely 5-merous, with numerous pellucid 
glandlike cells, sessile or subsessile in spicate or paniculately cymose clusters, frequently 
originating endogenously in the regions of the haustoria, the clusters at first open but 
soon becoming compact as the capsules mature; calyx shorter than the corolla tube, 
deeply divided, the ovate-oblong lobes obtuse and slightly overlapping at the base, tl1e 
margins often minutely irregular; corolla lobes much shorter than the tube, ovate, obtuse, 
erect to spreading; scales narrowly oblong, about reaching the filaments, fringed with 
scattered processes; styles slender, about equal to or slightly longer than the ovary; 
capsule depressed-globose or globose, commonly only 1 or 2 seeds maturing, more or less 
lopsided when but one seed matures, the walls thin, capped by the withered corolla 
that is easily removed. From Me. and Va., w. to Wash. and Calif., less frequently s. to 
Mex., rare in n.-cen. Tex.; parasitic on a wide variety of woody and herbaceous hosts 
including species of Salix, Boehmeria, Vicia, ]usticia, Teucrium, Physostegia, Cephalan
thus, Vernonia, Solidago, Aster and Sonchus. 

4. Cuscuta pentagona Engelm. Flowers 1-1.5 mm. long from base to corolla sinuses,
the protruding capsules soon causing the flowers to appear larger, commonly with 
pellucid glandlike cells, with pedicels about as long as the flowers or commonly somewhat 
shorter, in loose cymose clusters; calyx mostly about as long as and loose about the 
corolla tube; calyx lobes broadly ovate, obtuse, commonly as broad as or broader than 
long, often unequal, widely overlapping at the sinuses to form 5 conspicuous angles; 
corolla lobes lanceolate, about as long as or slightly longer than the tube, spreading or 
reflexed, the acute tips inflexed; scales ovate-oblong, reaching the filaments, prominently 
fringed; styles slender, about equal to or slightly shorter than the ovary; capsule mostly 
more or less depressed-globose to somewhat ovoid, frequently longer than wide, the 
withered corolla remaining about the lower part. Frequent in the e. part of the U.S., w. to 
Okla., Tex., Colo., Mont. and Calif.; parasitic on species of Justicia, Euphorbia, Ceanotlms, 
Hibiscus, Tecoma, Solidago, Aster, Ambrosia, Antliemis, Artemisia and many others. 

5. Cuscuta campcstris Yunck. FIELD DODDER. Flowers to about 2.5 mm. long from base
to corolla sinuses, appearing much larger when in fruit, smooth or with scattered pellucid 
glandlike cells, with pedicels mostly shorter than the flowers, in glomerate-cymose 
clu�ters; calyx lobes about as long as the corolla tube, overlapping at the base but not 
markedly angled at the sinuses, ovate to oval-ovate, commonly as long as wide, obtuse; 
corolla lobes triangular to sublanceolate, about as long as the tube, spreading to reflexed, 
often granulate, the acute tips inflexed; scales reaching the filaments, ovate-oblong, 
abundantly fringed; style slender to slightly subulate, as long as or longer than the 
ovary; capsule depressed-globose, tlie withered corolla remaining about the lower half. 
C. arvensis Engelm. Distributed over the range of the genus; parasitic on a great variety
of mostly herbaceous hosts including species of Gilia, Justicia, Xanthium, Penthorum,
Mirabilis, Ludwigia, Erigeron, Trifolium and Medicago.

6. Cuscuta glabrior ( Engelrn.) Yunck. var. glabrior. Flowers about 2 mm. long from
base to corolla sinuses, white or often reddish, commonly with numerous pellucid gland-
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like cells, subsessile or mostly with pedicels no longer than the flowers or rarely longer, 
in compact or loose globular-cymose clusters; calyx lobes as long as or somewhat shorter 
than the corolla tube, ovate to oval-ovate, commonly not overlapping at base, the sinuses 
of ten obtusish; corolla lobes biangular to sublanceolate, smooth or commonly more or less 
papillate, about as long as the tulie, spreading to reflexed, the acute to acuminate tips in
flexed; scales reaching the filaments, oblong-spatulate, abundantly fringed; styles as long 
as or somewhat longer than the ovary that is more or less scabrous-papillate; capsule de
pressed-globose, the interstylar aperture large, often with numerous pellucid gland.like 
cells, scabrous-papillate at least above the middle, rarely smooth, sometimes easily breaking 
loose from the calyx and thus may be mistaken as circumscissile, surrounded by the 
withered corolla. Frequent in Tex., ranging from N.M. to Okla. and La., s. into n.e. Mex.; 
parasitic on a variety of mostly herbaceous hosts including species of Amaranthus, 
Schrankia, Lespedeza, Dalea, Petalostemum, Croton, Oenothera, Gaura, Evolvulus, 
Convolvulus, Gilia, Verbena, Plantago, Aster, Ambrosia, Vicia, Bifora, Liatris, Phyllanthus, 
Lupinm, Asclepias, Justicia, Campsis, Condalia and Lesquerella. 

7. Cuscuta glabrior var. pubescens ( Engelm.) Yunck. All parts of the flower ( including
ovary and capsule) and pedicel more or less densely papillate; otherwise similar to var, 
glabrior. 

8. Cuscuta Runyonii Yunck. Stems smooth or often with scattered papillae near the
inflorescences; flowers white or cream-white, drying yellow or reddish, 5-merous, mostly 
2-3 mm. long from base to corolla sinuses, with numerous pellucid glandlike cells, with
pedicels varying in length but commonly about equal to or somewhat longer than the
flowers, in loose umbellate cymes of 2 to 5 or 6 flowers that are also somewhat umbellately
arranged; bracts mostly 1-1.5 mm. long, ovate-oblong to triangular, acute, with a short
obtuse saccate protuberance near the base; calyx lobes triangular to somewhat ovate,
obtuse to acutish, not overlapping at base, about reaching the corolla sinuses or shorter,
each with a prominent spurHke protuberance at the base and also frequently with a
somewhat smaller one toward the apex; corolla lobes triangular-ovate to lanceolate,
about as long as the tube or shorter, reflexed, acute to acuminate with the tips inflexed,
papillate; scales prominent, oblong to subspatulate, reaching the filaments, profusely
fimbriated; styles slender, equal to or longer than the ovary; capsule depressed-globose,
smooth or papillate, enveloped by the withered corolla. Apparently endemic in the
Rio Grande Plains and Valley of s. Tex.; host plants include species of Dalea, Thamnosma,
Spermolepis, Nama, Coldenia, Dyschorlste, Erigeron, Aster, Plantago, Melampodium, 
Parthenium and Xanthocephalum. 

9. Cuscuta suaveolens Ser. Flowers 2-4 mm. long from base to corolla sinuses, with
numerous yellow pellucid glandlike cells, with pedicels commonly shorter than or in
frequently longer than the flowers, in loose racemose- or paniculate-cymose clusters; 
calyx lobes shorter than the corolla tube, triangular-ovate, obtuse or acutish, scarcely 
overlapping at base, margins often revolute, sinuses obtusish; corolla lobes mostlr half to 
three fourths as long as the tube, triangular-ovate, the upright acute tips inflexed; scales 
about reaching the filaments, ovate-oblong, fringed with medium-length processes; styles 
slender or slightly subulate, about equal to or sometimes longer than the ovary; capsule 
globose, mostly 2- to 4-seeded, enveloped by the withered corolla. A nat. of S.A. that has 
become widely distributed as a contaminant of seeds of Medicago sativa; parasitic on a 
variety of host plants but in the U.S. it is almost always found on Medicago and sometimes 
on Lupinus. 

10. Cuscuta decipiens Yunck. Flowers about 2.5 mm. long from base to corolla sinuses,
white or reddish, somewhat fleshy, often with pellucid glandlike cells; subsessile or with 
pedicels up to nearly as long as the flowers, in loose cymose clusters; calyx lobes shorter 
than the corolla tube, ovate to oval-ovate, scarcely overlapping at base, obtuse or rarely 
acutish; corolla lobes shorter than the tube, spreading or reflexed, oval- to triangular
ovate, sparingly serrulate toward the acute or infrequently obtusish inflexed tips; scales 
more or less spatulate, reaching the filaments or somewhat shorter, fringed with numerous 
processes; styles slender and mostly shorter than the ovary; capsule globose-ovoid, usually 
asymmebical, somewhat umbonate, surrounded by the withered corolla. Rare in the 
Trans-Pecos, s. to Zac. and Coah.; parasitic on species of Zinnia and Dyssodia. 

11. Cuscuta indecora Choisy var indecora. PRETrY DODDER. Flowers variable in size, to
3 mm. long from base to corolla sinuses, white, fleshy, smooth or mostly granulate to 



Convolvulaceae (Momlng Glory Family) 1259 
papillate-hispid, with pedicels commonly about as long as or shorter than the flowers or 
infrequently longer, in loose or rather dense paniculately cymose clusters; calyx lobes 
mostly shorter than the corolla tube, triangular-ovate, slightly overlapping at base, acute 
to obtusish; corolla lobes shorter than the tube, upright to spreading, triangular-ovate, 
inflexed at the acute tip; scales reaching the filaments, oblong to subspatulate, abundantly 
fringed; styles slender or slightly subulate, about as long as the ovary; capsule depressed
globose, thickened about tlie interstylar aperture, surrounded by the withered corolla 
which is eventually split by the enlarging capsule. Abundant in the s. states from Fla. to 
Calif., n. through the cen. states to Minn., Mich. and S.D., also in n. Mex., the W.I. and 
S.A.; parasitic on a wide range of herbaceous and woody hosts including species of
Erlogonum, Polygonum, Clematis, Cocculus, Fallugia, Acacia, Sesbania, Pithecellobium, 
Petalostemum, Prosopis, Rhus, Condalia, Malvastrum, Saplndus, Solidago, Datura, Adol
phla, Cissus, Opuntia, Cephalanthus, Brlckellia, Chilopsis, Vernonia, Aster, Baccharis,
Iva, Pluchea, Ratibida, Bo"ichia, Helianthus, Lechea, Thelespenna, Campanula, Les

querella, Cilia, Celtis, Coldenia, Eryngium and Carlowrightia. 
The size of the flowers, length of the pedicels and the proportionate size of the calyx 

vary greatly, sometimes even on the same specimen. Most of the flowers are more or less 
granulate because of the lenticular outer surface of the cells and occasional specimens are 
papillate-hispid. 

12. Cuscuta indecora var. longisepala Yunck. This variety has the characteristics of
the var. indecora with the exception of the calyx lobes that are lanceolate and mostly 
longer than the corolla tube. 

13. Cuscuta Coryli Engehn. HAzEL DODDER. Flowers fleshy, papillate, 1.5-2 mm. long
from base to corolla sinuses, mostly 4-merous, with pedicels shorter or longer than the 
flowers, in cymose-paniculate clusters, sometimes the flowers originate endogenously in 
the region of the haustoria and form dense glomerate clusters about the stem of the host; 
calyx lobes about as long as the corolla tube, triangular-ovate, acute, scarcely overlapping 
at base; corolla lobes about as long as the tube, triangular-ovate to lanceolate, upright, 
the acute tips inflexed; scales mostly reduced to toothed wings on either side of the 
filament attachment, rarely free and bi6d or toothed; styles slightly subulate, mostly about 
as long as the ovary, becoming divergent in fruit; capsule globose, enveloped by the 
withered corolla the interstylar aperture mther large and thickened. From Mont. and 
Ariz. eastw.; parasitic on a large variety of herbaceous and woody hosts including species 
of Salix, Can1a, Rhu.s, Ceanothus, Lechea, Daucus, Callicarpa, Stachys, Symphorlcarpos, 
Solidago, Aste,- and Helianthus. 

14. Cuscuta Gronovii R. & S. var. Gronovii. Flowers mostly 2-3 mm. long from base to
corolla sinuses, rarely smaller or larger, commonly with few to many pellucid glancllike 
cells, with pedicels varying in len� but mostly shorter than the Bowers, rarely longer, in 
loose or dense paniculately cymose clusters, occasionally endogenously formed; calyx lobes 
commonly reaching to about the middle of the corolla tube, mostly oval-ovate, sometimes 
suborbicular or oblong, obtuse, overlapping at base, margins more or less uneven; corolla 
lobes shorter than the tube, mostly oval-ovate, obtuse, spreading; scales shorter than the 
corolla tube or. reaching the filaments, oblong, deeply fringed about the upper part, more 
shallowly so towards the base and on the bridge; styles stoutish and sometimes somewhat 
subulate, mostly sho1ter than or about equal to the ovary, occasionally longer; capsule 
mostly globose-conic to obpyriform, surrounded by the withered corolla. The most common 
species of Cuscuta found throughout the cen. and n.e. states and the W.I., w. nearly to 
the Rocky Mts., commonly in low wet areas where it grows on a great variety of hosts 
including species of Boehmeria, Helianthus, Myrlca, Solidago, Salix, Hyperlcum and 
Lycopus; occasionally reported as damaging ornamentals or other nonweedy hosts. 

15. Cuscuta Gronovii var. latiflora Engelm. The Bowers are commonly smaller than 

in var. Gronovii, the calyx lobes are more oblong-oval and less overlapping at the base 
and reach the corolla sinuses, the corolla tube is broadly campanulate with the throat 
wider than the tube which tapers towards the base and ordinarily is borne at the base of 
the maturing and thus protruding naked capsule. 

16. Cuscuta Gronovii var. calyptrata Engelm. In this variety the corolla tube is
commonly somewhat longer than in var. Gro11ovii and with the lobes less than hall as 
long as the tube, when mature the capsule carries the withered corolla about the top; 
otherwise similar to the var. Gronoofl. 
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11. Cwcuta cuspidata Engelm. Flowers membranous in texture, about 3 mm. long
from base to corolla sinuses, subsessile or commonly pedicellate in loose paniculate 
clusters, the whole inflorescence more or less bracteate; calyx shorter than the corolla 
tube, of distinct or very slightly united segments, subtended by one or more ovate
orbicular obtuse to acutish sometimes cuspidate bracts, or these rarely lacking; calyx 
segments ovate-orbicular, obtuse to acutish and cuspidate, the margins commonly thin and 
serrulate, sometimes globular-thickened along the median line, broadly overlapping; 
corolla lobes oval-oblong to subovate, shorter than the funnelform tube, commonly more 
or less acute and somewhat cuspidate, occasional lobes serrate near apex, sometimes 
obtuse, commonly with a line of pellucid glandlike cells along the middle, spreading; 
scales shorter than the corolla tube, oblong, fringed with medium-length processes; styles 
slender, much longer than the ovary; capsule subglobose, with a thickened ridge or collar 
about the interstylar aperture, commonly with glandlike cells, enveloped at the top by 
the withered corolla. Through the cen. states from Ut. and Colo., e. to s.w. Ind.; parasitic 
on a number of different species of herbaceous hosts but seems to prefer members of the 
Compositae including species of Ambrosia, Baccharis, Helianthus, Iva and Liatris. 

18. Cuscuta squamata Engelm. Flowers about 3 mm. long from base to coroIIa sinuses,
sessile, in scattered few- to several-Bowered glomerules, or these densely clustered about 
the host, subtended by 2 to several ovate acute often cuspidate serrulate closely ap
pressed bracts that are mostly shorter than the calyx; calyx lobes distinct or nearly so, 
ovate, acute, often cuspidate, closely appressed and widely overlapping at base, commonly 
serrulate, with pellucid glandlike cells along the middle; corolla lobes ovate-lanceolate 
or slightly oblong, acute, sometimes cuspidate, shorter than the tube, spreading to re
flexed, more or less glandular along the middle; scales about reaching the filaments, 
oblong, fringed with medium-length processes; styles slender, longer than the ovary; 
capsule globose to subconic, more or less umbonate, carrying the withered corolla about 
the top. Rare in the Trans-Pecos, Plains Country and Hardin Co. in s.e. Tex.; also s. N.M. 
and n. Mex.; parasitic usually on various weedy species of Compositae. 

19. Cuscuta compacta Juss. Flowers often greenish, to 4.5 mm. long from base to
corolla sinuses, sessile or rarely short-pedicellate, in few- to several-flowered scattered 
glomerules, or these commonly closely clustered about the host, frequently originating 
endogenously and forming a dense ropelike cluster about the stem of the host, subtended 
by 2 to several ovate-orbicular fleshy tightly appressed bracts; calyx deeply divided; calyx 
segments distinct or nearly so, broadly overlapping, fleshy, cupped, rounded, obtuse, 
tightly appressed about corolla, the margins fringed with short slender filamentous 
processes; corolla lobes spreading to reflexed, much shorter than the tube, oval-oblong, 
rounded, obtuse, sometimes fringed with short filamentous processes; scales reaching the 
filaments, fringed with long processes, small secondary scales often present on the bridge 
between the larger ones; styles mostly longer than the ovary; capsule globose-conic, 
upper part with glandlike cells and capped by the withered corolla, thickened at the top 
about the interstylar aperture. Extending from N.E. to Fla. and w. to Mo., Ark. and Tex.; 
parasitic on a wide range of herbaceous and woody host,; including species of Carya, 
Alnus, Magnolia, Sassafras, Lindera, Rubus, Rosa, Rhus, llex, Acer, Vitis, Cissus, Clethra, 
Vaccinium, Tecoma, Cephalant1ws, Lycopus, Myrica and Boehmeria. 

20. Cuscuta glomerata Choisy. Stems disappearing early from between the dense
stramineous ropelike Horal masses ( to 5 cm. thick) that are wound tightly about the stem 
of the host; flowers 4-5 mm. long from base to corolla sinuses, commonly originating 
endogenously and breaking forth into 2 parallel rows on opposite sides of the stem, 
sessile, subtended and surrounded by numerous lanceolate scarious serrate or lacerate 
more or less cymbiform bracts with recurved or sometimes coiled acute tips; calyx 
segments distinct, about as long as the corolla tube, similar in shape to the bracts, serrate, 
acute or rather obtusish, the tips spreading but not recurved; corolla lobes much shorter 
than the cylindrical tube, spreading to reflexed, oblong-lanceolate, com�only acute to 
obtusish, occasionally mucronate, mostly with glandlike cells along the middle; scales 
about reaching the filaments, oblong, fringed about the upper part, more sparingly so 
along the sides; style slender and much longer than the ovary; capsule globose-umbonate 
or Bask-shaped, with a prominent collar about the base of the styles, carrying the withered 
corolla at the top. Throughout the Prairie States from s.w. Mich. and Ind., s. to Miss. and 
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w. to the Dakotas, Neb., Kan., Okla. and Tex., s. to the Edwards Plateau; parasitic on
numerous herbaceous and woody species from a wide range of genera but exhibiting
some preference for weedy members of the Compositae including species of Vernonia,
Liatris, Solidago, Aster, Silphium, Ambrosia, Helianthus and Hefenium.

21. Cuscuta applanata Engelm. Flowers 1.5-2 mm. long from base to corolla sinuses,
1nembranous or somewhat fleshy, commonly with pedicels shorter than the flowers, in 
dense glomerulate clusters, or these looser and paniculately cymose; bracts small, obtuse; 
'-=alyx about as long as the corolla tube and commonly loose about it; calyx lobes broadly 
triangular-ovate, obtusish, overlapping at base, often irregularly keeled in the median part 
and below the sinuses down onto the pedicels or ( in some specimens) the keel may be 
lacking; corolla lobes about as long as the tube, spreading, ovate-lanceolate, with slightly 
irregular margins, obtusish or acute; scales reaching the filaments, oblong, fringed; styles 
slender, often somewhat longer than the ovary; capsule depressed-globose, somewhat 
angled about the seeds, slightly thickened and raised about the interstylar aperture, readily 
circumscissile to leave the obcordate dissepiment in the persistent calyx, surrounded by 
the withered corolla. Rare in the Trans-Pecos; s.w. U.S. and Mex.; parasitic on various 
herbaceous hosts including species of Boerhaavia, C1iamaesaracha and Ambrosia.

22. Cuscuta umbellata H.B.K. Flowers stramineous, smooth or infrequently slightly
papillate, commonly with some pellucid glandlike cells, mostly 2-2.5 mm. long from base 
to corolla sinuses, rarely much longer, with pedicels varying in length from shorter than 
to much longer than the flowers, in dense or loose compound cymose clusters, the ultimate 
umbellate divisions of 3 to 7 flowers; calyx lobes scarcely overlapping, triangular-ovate to 
sublanceolate, acute to acuminate, smootl1 or slightly papillate, the margins even or 
sometimes irregular; scales reaching the filaments, oblong-subspatulate, fringed with 
medium-length processes; styles slender and longer than the ovary; capsule depressed
globose, with a thickened collar about ilie interstylar apertures, commonly easily circum
scissile but some specimens tardily so, surrounded by ilie withered corolla. Incl. var. 
reflexa (Coult.) Yunck. Mainly in the Trans-Pecos and Rio Grande Plains; s. U.S., the 
W.I., Mex. and n. S.A.; parasitic on a wide range of mostly low herbaceous hosts in
cluding species of Polygonum, Atriplex, Suaeda, Amaranthus, Tidestromia, Altemanthera,
Boerhaavia, Sesuvium, Trianthema, Portulaca, Tribulus, Kallstroemia, Euphorbia and
Siplumoglossa.

23. Cuscuta leptantha Engelm. Flowers to about 2 mm. long from base to corolla
sinuses, mostly 4-merous, with pedicels as long as or longer than the flowers, in loose 
umbellate clusters; calyx much shorter than the corolla tube, campanulate, somewhat 
fleshy and papillose; calyx lobes slightly or not at all overlapping at base, triangular
ovate, acute; corolla somewhat fleshy and papillose (at least in ilie lower part); corolla 
lobes spreading to reflexed, nearly as long as the tube, lanceolate, acute; scales reaching 
to about the middle of the corolla tube, oblong, sometimes truncated, fringed with short 
processes; styles slender, much longer than ilie ovary; capsule globose, slightly umbonate, 
2- to 4-seeded, easily and regularly circumscissile, carrying the wiiliered corolla about
the top. From s. Tex. to N.M. and along the Gulf of Calif.; parasitic on low herbs,
especially species of Eup1wrbia.

24. Cuscuta exaltata Engelm. Stems Hesby, to 3 mm. thick; flowers about 4 mm. long
from base to corolla sinuses, sessile or subsessile in spicate-paniculate clusters, the parts 
thick and fleshy, each Hower subtended by an oval-ovate obtuse bract; calyx nearly 
enclosing the corolla, deeply divided; calyx lobes ovate-orbicular, concave, broadly over
lapping, rounded at apex; corolla-lobes oval-ovate to suborbicular, much shorter ilian the 
tube, overlapping at base, upright to spreading, the apex rounded; scales half to two 
thirds as long as the corolla tube, represented by 2 wings ( one on either side of the 
filament attachment), toothed along the upper part but often these may be free at the 
top and dentate or emarginate; styles about as long as the ovary, mostly of equal length, 
partially or completely united but easily separating when teased; capsule globose-ovoid 
to conic, enlarging to 1 cm. in lengili, carrying the wiiliered corolla at the top, regularly 
circumscissile. With the exception of one collection from e. Fla. apparently confined to 
Tex.; parasitic on woody hosts, including species of Juglans, Quercus, Ulmus, Rhua, Viti.t
and Diospyros.
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FAM. 153. POLEMONIACEAE Juss.155 PHLOX FAMILY 

Perennials, biennials, annuals or rarely subshrubs; leaves either all alternate or opposite, 
or opposite below and becoming alternate up the stem, undivided to pinnately compound 
or rarely palmately dissected or lobed, the margin entire to toothed; inflorescence of 
sparse cymes or glomerules in corymbose or paniculate disposition, sometimes a solitary 
flower; flowers regular or sometimes irregular; sepals 5, partly united into a herbaceous 
or scarious calyx; petals 5, convolute in bud, partly united into a rotate, campanulate, 
funnelfonn or salverform corolla; stamens 5, partly adnate to the corolla tube; carpels 3, 
superior, united up to the linear stigmas; fruit usually a trilocular capsule, dehiscent 
loculicidally; seeds one to many in each cell, rounded, angulate or rarely winged, in some 
species becoming viscid when wet. 

About 300 species in 15 genera, mostly in North America. 

1. Calyx wholly herbaceous and accrescent; leaves alternate, pinnately compound with
broad entire leaflets .......................•... 1. Polemonium, p. 1262. 

1. Calyx partly or mostly scarious; leaves not as above (2)

2( 1). Calyx closely accompanied by multiple veiny bracts; leaves undivided, coarsely
toothed, opposite below passing to alternate upward; corolla irregular .....••.• 
. . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • • . . . . . . . . . • . . . 5. Loeselia, p. 1267. 

2. Calyx not closely accompanied by multiple bracts ( 3)

3 ( 2) . Leaves all alternate ( 4)
3. Leaves all opposite or opposite below and becoming alternate up the stem ( 6)

4 ( 3). Bracts mostly subtending individual flowers; corolla often salverform, lacking a
distinct expanded throat ................••••••• 2. Ipomopsis, p. 1263. 

4. Bracts mostly subtending flower groups; corolla usually with a distinct throat ( 5)

5 ( 4). Leaf tip foliose or ( if subacerose) the calyx not woolly ................•..•. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. Gilio, p. 1265. 

5, Leaf tip acerose; calyx woolly ................•..• .4. Eriastrum, p. 1267. 

6( 3). Annuals; leaves palrnately parted or undivided, the segments or blade narrowly 
linear ....................................... 6. Linanthus, p. 1267. 

6. Perennials or annuals; leaves undivided, entire or essentially so, broadly elliptic-oblong
to subulate .............................•.••. 7. Phlox, p. 1268. 

I. POLEMONIUM L. J ACOB's LADDER 

About 40 species, mostly in the Northern Hemisphere. 
I. Polemonium paucillorum Wats. Perennial to 5 dm. tall, musky-glandular above, the

stem sparsely to copiously branched; leaves alternate, to 15 cm. long, with basally 
expanded petiole and oblong pinnately compound blade; leaflets 11 to 21, the terminal 
confluent, to 25 mm. long and 6 mm. wide; flowers paired or solitary, projecting hori
zontally, the peduncle to 45 mm. long; sepals at anthesis about 15 mm. long, enlarging 
in fruit, united one third their length, tapering to a callous tip; corolla yellowish or 
greenish, often suffused with purple, funnelform, the tube to 3 cm. long and the limbs 
to I cm. long; stamens zygomorphic, about equaling the corolla tube, pilose at the short
adnate base; stigmas exceeding the anthers; seeds usually fusiform and angulate, several 
in each cell of capsule. P. Hinckleyi Standl. In wooded canyons of Davis Mts. in the 
Trans-Pecos, July-Aug.; also s. Ariz. and n. Chih. 

Our plant has been segregated as subsp. Hinckleyi ( Standl.) Wherry pimarily on the 
basis of its thinner stem-pubescence and longer sepals than in subsp. pauciflorum. 

m Adapted from E. T. Wherry in C. L. Lundell, Flora of Texas 1:283-321. 1966. 
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2. IPOMOPSIS M1cmc.

Perennials, biennials, annuals or subshrubs; leaves alternate, usually extending well up 
the stem, undivided or pinnately dissected or lobed, the tips firm and sharp; flowers often 
individually bracted, solitary or in sparse glomerules, grouped in stout or slender panicles; 
sepals sharp-tipped, partly united by scarious membranes; petals red, pink, lavender or 
white, partly united to form a usually salverform re� or slightly irregular corolla 
that lacks a definitely expanded throat; stamens usually adnate unevenly well up the 
corolla tube; seeds elongate and angulate or rarely ovoic1, often waxy and becoming 
viscid when wet. 

About 25 species, many of which are in southwestern United States. 
1. Plants small annuals; corolla regular, lavender to white, the tube 6-8 mm. long ( 2)
1. Plants subshrubs, perennials, biennials or occasionally annuals; corolla varying widely

in symmetry, size and color ( 3) 
2 ( 1). Leaves distributed more or less uniformly up the stem, asymmetrically dissected 

above the middle into few linear segments . . . . . . . . 9. I. pumila. 
2. Leaves aggregated at stem base and tip, ahnost symmetrically cut above the middle

into few lobes .............................••. 10. I. polycladon.

3 ( 1). Subshrub; flowers in glomerules at tip of branches, purple-blotched, pink or 
white; corolla tube 5-7 mm. long ( 4) 

3. Herbaceous though firm-textured; inflorescence a leafy panicle; corolla tube 10-40
mm. long ( 5)

4(3). Plant 2.5-5 dm. tall; most leaves undivided ...... 1. I. Wrightii. 
4. Plant 1-2 dm. tall; most leaves dissected ............ 2. I. Havardii.

5 ( 3). Panicle stout; flowers paired or solitary at tip of branches, lavender to white ( 6) 
5. Panicle long and slender; flowers in glomerules ( 7)
6( 5). Corolla tube 25-40 mm. long, the lobes 8-12 mm. long ...............•..•• 

. . . . . • . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. I. longi'/lora.
6. Corolla tube 15-25 mm. long, the lobes 5-7 mm. long . . 4. I. la.dflora.

7 ( 5). Corolla purple to pink; basal rosette moderately developed ................. . 
. . . . . . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. I. Thurberi.

7. Corolla red, yellow-mottled on face; basal rosette well-developed ( 8)
8(7). Leaf segments filifonn; petal lobes blunt ......... 8. I. rubra.
8. Leaf segments linear; petal lobes pointed ( 9)
9 ( 8). Sepals united less than half their length of around 8 mm., the broadly subulate

blade tapering uniformly . . . . . . . . . . . . . . . . . . • • . . . 6. I. aggregata. 
9. Sepals united over hall their length of around 5 mm., the blade abruptly contracted

to a subulate tip . . . . . . . . . . • . . . . . . . . . • • • . • . . . . • 7. I. arizonica subsp. 
texana. 

1. lpomopsis Wrightii (Gray) Gould. Subshrub to 5 dm. tall, the appressed-pilose
stems bearing above the middle multiple simple branches; leaves undivided, linear, to 
25 mm. long, sometimes with a few basal leaves sparsely pinnatifid; glomerules few
flowered, at branch tips, with large ciliate bracts; sepals 4-6 mm. long, united to about 
the middle, the blade ciliate and awned; corolla salverform, obscurely irregular, the tube 
5-7 mm. long and the white to lavender lobes 3-4 mm. long; stamens adnate well up the
tube, uneven, exserted, the filament curved; stigmas exceeding the anthers; seeds 3 or 4
in each cell, viscid when wet. Gilia Wrightii Gray, Nava"etia Wrightil (Gray) 0. Ktze.
On dry rocky slopes in the Trans-Pecos, summer; a large variant also in Colo. and Ut.

2. lpomopsis Havardii (Gray) V. Grant. Subshrub to 2 dm. tall and broad, villous
pubescent; leaves to 15 mm. long, 1- or 2-pinnately dissected above middle into few 
narrowly linear segments, passing to undivided above; sepals 5-7 mm. long, united to 
about the middle, the subulate blade awned; corolla salverform, irregular, the tube 6-8 
mm. long and the purple-blotched or pink lobes 3-6 mm. long; stamens unevenly adnate
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well up the tube, exserted, the filament curved; stigmas exceeding the anthers; seeds 
numerous, not affected when wet. Loeselia Havardii Gray, Gilia Havardii Gray, Navarretia 
Havardii (Gray) 0. Ktze. On dry hillsides in the Trans-Pecos, Mar.-Oct.; endemic. 

3. lpomopsis Iongi0ora (Torr.) V. Grant. Much-branched biennial or annual to 6 dm.
tall, firm-textured and nearly glabrous; leaves distant, to 4 cm. long, dissected into 7 
narrowly linear segments, passing to undivided above; flowers paired or solitary, the 
peduncle to 35 mm. long, often arising from the axil of a linear bract on leafy branches 
disposed in a stout panicle; calyx dotted with short-stalked glands; sepals 5-8 mm. long, 
united to well above the middle, the broad-subulate blade long-awned and pilose within; 
corolla salverform, with slender tube 2.5-4 cm. long; corolla lobes white or lavender, 
obtuse or apiculate, 8-12 mm. long; stamens adnate unevenly up the tube, 2 or 3 often 
exserted; stigmas somewhat exceeding the anthers; seeds several in each cell, angulate, 
viscid when wet. Gilia longiflora (Torr.) G. Don. On dry sandy or rocky soil in w. half of 
Tex., Mar.-Oct.; from Okla. and Tex., w. to s. S.D. and cen. Mex. 

4. lpomopsis laxiflora (Coult.) V. Grant. Resembling I. longiflora but more delicate
with smaller parts; mostly less than 4 dm. tall with leaves at most 5-segmented and less 
than 3 cm. long; peduncle usually less than 15 mm. long; sepals 6 mm. long; corolla tube 
25 mm. long and lobes about 5 mm. long. Gilia Macombii Gray var. laxi'flora Coult. In 
similar habitats with similar range to I. longi-flora. 

5. lpomopsis Thurberi (Gray) V. Grant. Biennial or short-lived perennial to 75 cm.
tall, finely pubescent; leaves to 5 cm. long, dissected into 7 linear segments, passing to 
undivided above; flowers in glomerules in a long slender panicle; sepals about 7 mm. 
long, united to about the middle, the blade awn-tipped; coroll� salverform, regular, the 
tube 25-35 mm. long and the purple lobes to 8 mm. long and 5 mm. wide; stamens 
unevenly long-exserted; styles pilose; stigmas exceeding the anthers; seeds several in 
each cell, viscid when wet. In Tex. known only from El Paso Co., summer; from w. Tex. 
to Ariz. and n. Mex. 

6. lpomopsis aggregata ( Pursh) V. Grant. Coarse biennial with conspicuous basal
rosette and firm simple stems to 2 m. tall, moderately glandular-pubescent; leaves 
numerous, to 5 cm. long, dissected into narrowly linear segments; inflorescence a long 
slender panicle of sparse glomerules; sepals 6-9 mm. long, united to below the middle, 
the broadly subulate blade tapering to a short awn; corolla bright-red, salverform, the 
tube 2-3 cm. long, the lobes 8-10 mm. long and acute; stamens unevenly adnate up the 
tube, sometimes with 1 or 2 exserted; stigmas exceeding the anthers; seeds many in each 
cell, angulate, viscid when wet. On dry rocky slopes in the Trans-Pecos, summer-fall; 
from B.C. to Calif., n. Mex. and w. Tex. 

7. lpomopsis arizonica (Greene) Wherry subsp. texana (Greene) Wherry. Similar
to l. aggregata but the sepals are 4.5-6.5 mm. long and united to about or above the 
middle, with an abruptly contracted blade. Gilia texana (Greene) Woot. & Standl., 
Ipomopsis aggregata var. texana (Greene) Shinners. Similar habitat, blooming season 
and distribution to I. aggregata in Tex.; from Colo. to e. Calif., w. Tex. and n. Mex. 

8. lpomopsis rubra ( L.) Wherry. TEXAS PLUME, STAJ\'DING CYPRESS. Coarse biennial
with noticeable basal rosette and simple stem to about 2 m. tall, sparsely pubescent, 
without glands; leaf segments filiform; sepals 8-9 mm. long, united to below the middle, 
the broadly subulate blade obscurely awned; corolla tube stout, 2-2.5 cm. long; corolla 
lobes about 9 mm. long and 5 mm. wide, somewhat obtuse to subacute; seed coat swelling 
but scarcely becoming viscid when wet. Gilia rubra ( L.) Heller. In sun or partial shade 
in dry sandy or rocky ground in cen. and e. Tex., summer-fall; from Tex., e. to Fla. and 
n. to N.C.

This plant has some of tl1e showiest flowers of any species of plant found in Texas.
9. lpomopsis pumila (Nutt.) V. Grant. Finely pubescent annual to 2 dm. tall, branched

from base; leaves to 3 cm. long, asymmebically dissected above middle into 3 or 5 linear 
spine-tipped segments; flowers solitary or in sparse glomerules that are subtended by 
woolly-based leafy bracts; sepals 5-7 mm. long, united to the middle or above the middle, 
with a conspicuous awn-tip; corolla salverform, the tube 7-9 mm. long, the lavender or 
white lobes about 3 mm. long and 2 mm. wide; stamens adnate up to the tube summit, 
the free filament curved, short-exserted; stigmas exceeding the anthers; seeds few, viscid 
when wet. Gilia pumila Nutt. Among sparse shrubs in semiarid lands in w.-cen. and far 
w. Tex., spring; from w. Neb. and s. Wyo., s. to Ut., N.M. and Tex.
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10. Ipomopsis polycladon (Torr.) V. Grant. A minutely glandular and sparsely villousspreading-branched annual to 1 dm. tall and 2 dm. broad; leaves mainly in a basal clusterbut with a few reduced ones at stem nodes and tip, to 25 mm. long, divided above
middle into few sharp-tipped segments; flowers in dense glomerules at branch tips, with3-lobed bracts; sepals 5-6 mm. long, united to about the middle, short-awned; corollasalverform, the tube 3-6 mm. long, the lavender lobes 1-2 mm. long; stamens adnate totube summit, barely exserted; stigmas equal to the anthers; seeds mostly 2 in each cell,fusiform, viscid when wet. Cilia polycladon Torr. Among sparse shrubs in semiarid landsin the Trans-Pecos, spring; from w. Colo. to Ut., s. to Tex. and Chih. 

3. CILIA R. & P.

Perennials, biennials or annuals; leaves alternate, borne mainly below mid-stem,pinnately toothed or dissected, the segments herbaceous or rarely subacerose; flowers in bracted glomerules, unevenly paired or solitary, terminating paniculately disposed 
branches; sepals partly united, separated and bordered by scarious membranes; petalsviolet-blue to lavender, often with yellow throat, partly united to a regular rotate to funnel-salverfonn corolla; stamens even to moderately uneven; seeds viscid when wet. About 60 species in western North America and South America. 

1. Corolla funnel-salverform, lavender; plant a delicate annual ( 2) 
1. Corolla rotate-campanulate, violet-blue to lavender; plant perennial or ( when annualor biennial) heavy-textured { 3) 
2( 1 ). Flowers borne along branches; corolla 8-15 mm. long, the throat elongate; capsule longer than broad ............................. 5. G. flavocincta subsp. 

australis. 2. F1owers borne mainly at branch tips; corolla 4-8 mm. long, the throat short; capsulebroader than long ............................. 6. G. mexicana. 

3 ( 1). Petiole of major leaves long and slender; leaf blade and its segments broad,incised-toothed; duration various ................ 1. G. incisa. 3. Petiole of major leaves short and winged or none, or the leaf segments narrow { 4) 
4{ 3 ). Sepals united for only one fourth to one third their length, 4-6 mm. long; corolla inconspicuous; leaves pinnatifid into narrow segments ................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. G. Stewartii. 4. Sepals united for one third to two thirds their length; corolla showy ( 5) 

5( 4). Basal leaves persistent, obovate, pinnatifid into about 6 pairs of broad coarse-toothed segments .............................. 4. G. ludens. 5. Basal leaves ranging from persistent to short-lived, variously pinnatifid into coarse to fine segments ( 6) 
6(5). Sepals 7-9 mm. long; branches widely spreading; herbage glabrescent to moder-ately glandular; segments of many leaves coarse; corolla 15-25 mm. across ..... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3a. G. rigidula subsp. 
insignis.6. Sepals 5-7 mm. long; branches moderately spreading to congested; herbage copiously glandular; segments of upper leaves fine; corolla 8-15 mm. across (7) 

7(6) .. ������- �� .l���r- ��a��� -�e�.'. ����� -�� -�a-t,. �� -��r
r 

J�;;�id;�
c

s�b:;. · · · · · · 
rigidula.7. Segments of lower leaves (like the upper ones) few to numerous, all subacerose .... . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . • . 3c. G. rigidula subsp. 
acerosa. 

l. Gilia incisa Benth. A minutely glandular flrm-tell.-tured perennial, biennial or annualto 5 dm. tall; leaves to 6 cm. long and 15 mm. wide, long-petioled; blade unsymmetrically
incised, often pinnate at base and conspicuously reduced up the stems; flowers solitaryor unevenly paired on peduncles to 35 mm. long; sepals about 4 mm. long, united to about or below the middle, the scarious membranes running extended up as blade 
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margins; corolla tube 3-4 mm. long, the lavender to whitish lobes about 8 mm. long and 
spreading to a subrotate limb 10 mm. across; stamens subuniform, short-exserted; stigmas 
exceeding the anthers; seeds few in each cell, narrowly winged. G. Lindheimerlana
Scheele. On gravelly or sandy slopes in the s.w. half of Tex., spring; Tex. and N.M. s. 
to Hgo. 

2. Gilia Stewartii I. M. Johnst. Woody-based minutely glandular biennial or short-lived
perennial to 3 dm. tall; basal leaves to 5 cm. long, bipinnately dissected, forming an 
early-withering rosette; stem leaves pinnately dissected into mostly linear segments, 
noticeably reduced upward; flowers paired or solitary on peduncles to 3 cm. long; sepals 
4-5 mm. long, united to well below the middle, the scarious membranes extending up as
narrow blade margins; corolla 8-10 mm. long, lavender; petals only shortly united, their
blades 2.5-5 mm. wide; stamens short-exserted; stigmas exceeding the anthers; seeds
numerous, minute. On rocky open slopes in the Trans-Pecos, spring; also Mex.

3a. Gilia rigidula Benth. subsp. insignis Brand. Glabrescent spreading-branched woody
based perennial to 4 dm. tall and broad; lower leaves numerous, to 4 cm. long and 15 
mm. wide, obscurely petioled; blade asymmetrically dissected into few coarsely dentate
segments, rapidly reduced above; flowers in sparse glomerules or solitary on peduncles
to 4 cm. long; sepals 7-9 mm. long, with distinct awn-tip, united to about the middle
or slightly below the middle, the scarious membranes extended up as broad blade margins;
corolla 18-25 mm. long, opening in sunlight to a rotate violet-blue limb with yellow eye;
stamens 8-10 mm. long, the filaments short-adnate, the large anthers sagittate; stigmas
exceeding the anthers; seeds numerous, minute. G. insignis (Brand) Cory & Parks. On dry
rocky slopes, rare in the Trans-Pecos, spring; also Coah.

3b. Cilia rigidula subsp. rigidula. A fine-glandular spreading-branched perennial to 
25 cm. tall; lower leaves to 35 mm. long, unsymmetrically dissected into few oblong 
often dentate segments that pass to linear or filiform segments above; Bowers laxly 
glomerate to solitary, on peduncles to 25 mm. long; sepals 5-7 mm. long, obscurely 
awned, united to about or below the middle, the scarious membranes running up as 
blade margins; corolla 8-15 mm. long, opening in sunlight to a rotate violet-blue limb 
with yellow eye; stamens 5-7 mm. long, the Blaments short-adnate and �e anthers 
sagittate; stigmas exceeding anthers; seeds small. In dry rocky and sandy land in w. 
half of Tex., blooming in spring and sometimes again in fall; from Tex. to Colo., Ariz. and 
s. to Dgo.

3c. Cilia rigidula subsp. acerosa (Cray) Wherry. This entity differs from subsp.
rigidula in its more compact habit, being mostly under 1 dm. tall, the leaves to 2 cm. 
long and with the segments subulate and rather sharp-tipped. G. acerosa (Gray) Britt. 
Most frequent in n.w. Tex.; also w. Neb. to Ariz. and Son. 

4. Cilia ludens Shinners. Resembling G. rigidula in many respects but differs from
that species primarily in developing a persistent rosette of obovate leaves that are pin
natifid into about 6 pairs of br4ad coarse-toothed segments. Rio Grande Plains in Duval, 
Jim Wells and Webb cos., spring; endemic. 

5. Cilia flavocincta A. Nels. subsp. australis (A. & V. Grant) Day & V. Grant. Winter
annual with lax basal rosette, to 3 dm. tall, the herbage flocculent-hairy toward base 
and passing upward to sparse-glandular or glabrous; stems few or solitary; leaves extend
ing to above mid-stem, to 3 cm. long, 1- or 2-pinnately lobed, the length of the linear 
lobes over 3 times the rachis width; inflorescence elongate; flowers in unsymmetrical 2-
to 4-flowered glomerules on glabrous or sparse-glandular pedicels to 14 mm. long; sepals 
3-4.5 mm. long, united to above the middle, the tip acute; corolla funnel-salverform,
lavender with yellow throat, the short tube plus the long throat 8-15 mm. long and
the lobes 3-6 mm. long; stamens subequal, short-exserted; stigmas near anthers; capsule
broadly ovoid. G. ophthalmoides Brand subsp. australis A. & V. Grant. In dry sandy land
in extreme w. Tex., spring.; from Tex. across N.M. into Ariz.

6. Gilia mexicana A. & V. Grant. Habit similar to G. -flavocincta but differing in its
well-developed compact rosette, stems often multiple, inflorescence chiefly terminal, 
corolla relatively small (4.5-7.5 mm. long) with the tube and part of the throat included 
in calyx, and the capsule narrowly ovoid. Rare in w. tip of Tex., spring; Tex., N.M., Ariz. 
and Chih. 
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4. ERIASTRUM WooT. � STANDL.

About 15 species in western North America. 
1. Eriastrum diffusum (Gray} Mason. Spreading-branched annual to 1 dm. tall and

15 cm. broad, glabrous except at the base and around the inllorescence; leaves few, 
alternate, to 35 mm. long, the lower leaves asymmetrically dissected into 3 filiform seg
ments, the upper leaves undivided; glomerules woolly, exceeded by 3- to 5-parted bracts; 
sepals 5-6 mm. long, uneven in length, united to about the middle, with sharp awn-tip; 
corolla regular to irregular, salverform, the tube expanded upward into a throat, the 
tube about 6 mm. long, the throat 1-2 mm. long, the lavender to white lobes 2-3 mm. 
long; anthers and stigmas reaching the tube orifice; seeds few to one in each cell, ovoid, 
brown, often viscid when wet. On dry slopes in the Trans-Pecos, spring; from w. Tex. 
to s. Calif. and n. Mex. 

Eriastmm filifolium (Nutt.) Woot. & Standl. ( Cilia filifolia Nutt.), of the California 
coast, has been mistakenly reported from Texas. 

5. LOESELIA L.

Subshrubs, perennials or annuals with pubescent herbage; leaves opposite below and 
either nearly so throughout or passing to alternate upward, undivided, ovate to oblong 
or lanceolate, serrate to dentate; Bowers in lax glomerules or solitary, axillary; calyx 
usually scarious, accompanied by toothed veiny bracts; corolla funnelform to salverform, 
irregular; corolla lobes purple, red, pink or white; stamens irregular, adnate well up the 
corolla tube, exserted; stigmas usually exceeding the anthers; seeds viscid when wet. 

About 10 species from southwestern United States to South America. 
l. Corolla pink, about 15 mm. long; bracts ovate ........ 1. L. scariosa.

1. Corolla red, about 25 mm. long; bracts elliptic ........ 2. L. mexicana.

1. Loeselia scariosa (Mart. & Gal.) Walp. Branched subshrub to 5 dm. tall; leaves to
25 mm. long and 1 cm. wide, sharply dentate with aristate teeth; inflorescence 1- to 3-
ilowered; bracts ovate, imbricated, aristate-toothed, green- to bronzy-reticulate, the 
areoles scarious; sepals coarsely toothed; corolla tube about 1 cm. long, pubescent on 
outer surface; corolla lobes pink with a white base, about 4 mm. long and 3 mm. wide; 
filaments adnate to above mid-tube, pilose. L. Greggii Wats. Rare on rocky slopes in the 
Trans-Pecos, fall; also in Mex. s. to Pue. 

2. Loeselia mexicana (Lam.) Brand. Similar to L. scariosa but differing in leaves to
35 mm. long, the Bowers solitary, corolla red and the tube about 2 cm. long with lobes 
8 mm. long. Rare in the s. Trans-Pecos; also over much of Mex. 

6. LINANTHUS BENm.

About 35 species in western North America. 
I. Linanthus Jligelovii (Gray ) Greene. Nearly glabrous annual to 3 dm. tall; leaves

opposite, mostly linear and undivided but a few lower ones sometimes palmately 3-parted, 
to 3 cm. Jong; Bowers solitary or paired, subtended by a pubescent linear bract in stem 
forks; sepals somewhat uneven, about 1 cm. long, united nearly to tip by conspicuous 
broad membranes; corolla funnel-salverform, about 15 mm. long, white with bronze 
stripes, vespertine; stamens uniform, shortly adnate, the elongate anthers deep-included; 
styles less than half united; seeds angulate, swelling when wet. Cilia Bigelovii Gray. 
Among scattered shrubs on dry rocky slopes in far w. Tex., spring; from Tex. to Calif. 

Linanthus aureus (Nutt.) Greene of New Mexico westward has been reported from 
Texas but no material has been seen from the state. It may occur in the Trans-Pecos, 
and may be distinguished from L. Bigelovii by its diffusely branched stem, palmately 
parted leaves with linear to oblanceolate divisions mostly less than 1 cm. long, diurnal 
flowers with turbinate calyx and broadly funnelform corolla with a usually bright-yellow 
limb. 
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7. PHLOX L.

Polemoniaceae (Phlox Family) 

PHLOX 

Subshrubs, perennials or annuals, the herbage pubescent with glandular or glandless 
hairs or rarely glabrous; leaves all opposite or opposite below passing to alternate upward, 
undivided, broadly elliptic to ovate or subulate, entire or nearly so; flowers in variously 
grouped glomerules or cymes or solitary; sepals united for three eighths to three fourths 
their length by scarious membranes, the lobes often pubescent within and cuspidate to 
aristate; petals united to form a salverform regular corolla, the lobes obtuse to apiculate 
or notched, purple, red, pink, lavender, white or rarely yellow; stamens markedly uneven; 
seeds one or rarely several in each cell, ellipsoidal, unchanged when wet. 

A genus of 50 or more species in America. When the ranges of annual Phloxes overlap 
hybridization may occur. In our area P. cuspidata and P. Drummondii frequently form 
hybrid swarms that are readily recognized in the field. 

1. Styles exceeding the sepals, the united part elongate ... 12. P. carolina subsp.

1. Styles shorter than sepals, the united part only
stigmas (2) 

angusta. 
slightly or not exceeding the 

2(1). Habit subshrubby; petal lobes notched ( 3) 
2. Habit perennial or annual ( 4)

3(2). Petal lobe about as broad as long; leaves mostly linear .................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. P. oklahomensis. 

3. Petal lobe longer than broad; leaves mostly subulate . . . 2. P. nivalis.

4 ( 2). Corolla tube constricted at orifice; cells multiovulate ( 5)
4. Corolla tube not constricted; cells usually uniovulate ( 8)

5 ( 4). Annual; most leaves alternate . . . . . . . . . . . . . . . . . . 6. P. Roemeriana. 
5. Perennial; most leaves opposite ( 6)

6( 5). Pubescence glandless; calyx membranes subcarinate; leaves narrowly linear
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. P. triovulata. 

6. Pubescence mostly glandular; calyx membranes flat or wrinkly ( 7)

7 ( 6). Nodes few; leaves narrowly to broadly linear, some over 5 cm. long .......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. P. rnesoleuca. 

7. Nodes numerous; leaves narrowly elliptic to lanceolate, none over 4.5 cm. long .... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. P. nana. • 

8 ( 4). Perennial; leaves mostly opposite ( 9) 
8. Annual; leaves opposite below passing to alternate upward (IO)

9 ( 8). Leaves relatively broad; sepals barely awned 1. P. divaricata subsp.
Laphamii. 

9. Leaves relatively narrow; sepals definitely awned 8. P. pilosa.

10( 8). Plant delicate with relatively fine pubescence and small parts; petal lobes mostly
less than 7 mm. wide .......................... 11. P. cuspidata. 

10. Plant robust with relatively coarse pubescence and large parts; petal lobes mostly
over 7 mm. wide ( 11) 

11(10). Major leaves less than IO times as long as broad; corolla tube usually more 
than 1.4 cm. long ............................. 9. P. Drummondii. 

11. Major leaves more than IO times as long as broad; corolla tube 1-1.4 cm. long ..... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. P. glabri/lora. 

1. Phlox oklahomensis Wherry. Spreading subshrubby perennial to 2 dm. tall and
broad; leaves linear to lanceolate, subevergreen, ciliate and the upper pilose, to 6 cm. long 
and 5 mm. wide; the herbage copiously pubescent with hairs varying from fine-glandular to 
glandless flowers in sparse cymes; sepals 7-10 mm. long, united to about the middle, the 
blades broad-subulate and cmpidate, the membranes flat to somewhat plicate; corolla tube 
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8-12 mm. long; corolla lobes lavender, pink or white, sometimes with paired striae at base
of lobe, obovate, 8-10 mm. long and broad, with a terminal notch to 4 mm. deep; styles
2-3 mm, long, united to about the middle; ovules and seeds often 2 in each cell. Phlox
bifida Beck var. induta Shinners. In sandy woods in n.e. Dallas Co., spring; from s. Kan.
to n.w. Okla. and s. to Tex.

2. Phlox nivalis Lodd. subsp. texensis Lundell. Subshrub with long decumbent per
sistent leafy shoots and erect deciduous flowering shoots to 3 dm. tall; leaves on sterile 
shoots subulate and on fertile shoots short-lanceolate and to 25 mm. long, the herbage 
pubescent; hairs fine-glandular to glandless; flowers mostly 3 to 6 in cymes; sepals 6-10 
mm. long, cuspidate, united to about the middle, the membrane flat or wrinkly; corolla tube
11-17 mm. long; corolla lobes to 12 mm. long and 7 mm. wide, shallowly notched or rarely
entire; styles 3-4 mm. long, united for less than half their length; ovule and seed usually
solitary. P. texensis (Lundell) Lundell. In open grassy pinelands in s.e. Tex., spring;
endemic.

3. Phlox mesoleuca Greene. Moderately glandular-pubescent perennial varying mark
edly in stature and leaf-size from year to year in relation to climatic conditions, to about 
6 dm. tall, with about 5 nodes below the inflorescence; major leaves narrowly to broadly 
linear, to 9 cm. long and 5 cm. wide; flowers in sparse cymes, the pedicels to 45 mm. 
long; sepals 13-18 mm. long, united to about the middle, the membranes flat or wrinkly; 
corolla tube 12-18 mm. long, constricted at orifice, sparsely pilose to glabrous; corolla 
lobes 11-14 mm. long and to 1 cm. wide, entire or erose, purple to pink, white or rarely 
pale-yellow, often with a conspicuous white eye; styles 2-4 mm. long, less than half 
united; ovules often 2 or 3 in each cell. On rocky slopes in the Trans-Pecos, blooming 
throughout its growing season; from Tex. to e. Ariz. and n. Mex. 

4. Phlox nana Nutt. Apparently derived from P. mesoleuca but differs in the copiously
glandular herbage, less than 3 dm. tall with 6 to 12 close-set nodes; major leaves narrowly 
elliptic to lanceolate and to 45 mm. long and 5 mm. wide; pedicels rarely over 15 mm. 
long. It has about the same range and occurs in similar habitats as P. mesoleuca. 

5. Phlox triovulata Torr. Apparently derived from P. mesoleuca but differs in having
pubescence of long glandless hairs, the calyx membranes often plicate-carinate. It has 
the same range and occurs in similar habitats as P. mesoleuca. 

6. Phlox Roemeriana Scheele. GoLD-EYE PHLOX. Showy winter annual to 35 cm. tall;
leaves oblanceolate and opposite below but passing upward to lanceolate and alternate, 
eglandular-pubescent and ciliate, the largest to 5 cm. long and 1 cm. wide; flowers in 
asymmetric cymes, the herbage coarsely eglandular-pilose; pedicels to 35 mm. long; 
sepals 11-17 mm. long, united to below the middle, the lobes linear with obscure costa 
and membranes flat; corolla tube constricted at orifice, glabrous, 9-13 mm. long, the 
apiculate lobes averaging 14 mm. long and 11 mm. wide, purple, pink or rarely white 
with a conspicuous yellow eye; stamens included; styles 1.5-2 mm. long, united to about 
or below the middle, the stigmas below the anthers; seeds 3 to 5 in each cell. On dry 
rocky slopes and limestone barrens on the Edwards Plateau and adj. High Plains of Tex., 
spring; endemic. 

7. Phlox divaricata L. subsp. Laphamii (Wood) Wherry. Perennial with subevergreen
decumbent sterile shoots, sending up flowering shoots to 45 cm. tall, with about 6 well
spaced nodes; sterile shoot-leaves elliptic, to 5 cm. long and 25 mm. wide; fertile shoot
leaves broadly to narrowly lanceolate, smaller; inflorescence a compound cyme, its herbage 
minutely glandular; sepals 7-11 mm. long, united to about or below the middle, the lobes 
barely awned; corolla tube 12-18 mm. long, glabrous; corolla lobes lavender to white, 
averaging 13 mm. long and 8 mm. wide, the tip obtuse or apiculate but never notched; 
stamens deep in tube; styles 1.5-3 mm. long, about half-united, the stigmas adjacent to 
some anthers. Incl. var. Laphamii Wood. In humus-rich woodland soil along the e. Tex. 
border, spring; from e. S.D. to Wisc., Tex. tow. Fla. 

8. Phlox pilosa L. Herbaceous perennial, in our region to 6 dm. tall and with 7 to 15
nodes, the occasional sterile shoots erect; leaves linear, passing upwards to lanceolate, to 
12.5 cm. long near mid-stem and to 1 cm. broad near inflorescence base; flowers in small 
cyrnes aggregated into an ample panicle; longest pedicels to 2 cm. long; sepals 8-15 mm. 
long, united to about or below the middle, the lobes with a terminal awn to 3 mm. long; 
corolla tube 1-2 cm. long, varying from pubescent with glandular or eglandular hairs to 
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glabrous; corolla lobes purple, pink, lavender or white, 8-1 6 mm. long, obtuse to apicu
late; styles 1.5-4 mm. long, about half-united, the stigmas below the anthers; cells 
normally uniovulate. In various habitats in e. to s.w. Tex., spring. 

This species is markedly variable and is here divided into several taxa based on the 
following key characters. 

1. Pubescence copious, glandular at least upward ( 2) 
1. Pubescence sparse or obsolete ( 4)
2 ( 1). Sepals subulate with the awn 1.5-3 mm. long ..... 8a. subsp. pilosa.
2. Sepals linear-subulate with the awn 1-2 mm. long ( 3)
3 ( 2). Stem tending to be simple and moderately glandular ..................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sb. subsp. latisepala.
3. Stem tending to be branched and copiously glandular ........•....•.......•... 

. . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Be. subsp. riparia.,

4 ( 1). Hairs fine, glandular upward; sepal awn averaging 2 mm. long; corolla relatively 
small, the tube averaging 12 mm. long and the lobes 10 mm. long ...•.......• 
• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8d. subsp. detonsa.

4. Hairs coarse, eglandular; sepal awn averaging 1 mm. long; corolla relatively large,
the tube averaging 17 mm. long and the lobes 12 mm. long ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Be. subsp. pulcherrima.

8a. Phlox pilosa subsp. pilosa. Herbage glandular, at least upward; major leaves 4-8 
cm. long and 3-9 mm. wide; sepals 8-12 mm. long, the lobes subulate with an awn 1.5-3
mm. long; corolla tube 1-1.6 cm. long, varying from pubescent to glabrous without
correlation with other characters. In the e: third of Tex. ( Harris, Austin, Burnet and
Williamson cos.); from Wisc. to Conn., s. to Fla. and Tex.

Sb. Phlox pilosa subsp. latisepala Wherry. Stem pilose, to 4 5  cm. tall, the upper 
herbage glandular; major leaves to 6 cm. long and 8 mm. wide; sepals 8-12 mm. long, 
with a 1-2 mm. terminal awn, the blade linear-subulate and foliaceous with obscure costa 
and plicate membranes; corolla tube 11-17 mm. long, pilose; corolla lobes 1-1.2 mm. long; 
styles 3-4 mm. long, about half united. P. pilosa var. aspera (E. Nels.) Wherry. In open 
woods on dry slopes and less commonly in grassland, often over calcareous rocks, on and 
near the Edwards Plateau; endemic. 

8c. Phlox pilosa subsp. riparia Wherry. Creeping woody rhizome well-developed, pro
ducing multiple erect or ascending often branched stems to 3 dm. tall with often crowded 
nodes, densely pubescent with many hairs glandular; leaves opposite and linear below, 
passing to lanceolate and alternate upward, the major ones to 4 5  mm. long and 8 mm. 
wide; inflorescence compact; sepals linear-subulate, the awn 1-2 mm. long and mem
branes somewhat plicate-carinate; corolla tube 1-1.5 cm. long, often glandular-pubescent. 
P. villosissima (Gray) Whiteh. On gravel deposits along streams and on talus slopes on
and near the Edwards Plateau; endemic.

Sd. Phlox pilosa subsp. detonsa ( Gray) Wherry. Inflorescence-herbage sparsely gland
ular-pubescent passing to glabrous; stem and all except the uppermost leaves glabrous; 
measurements as in subsp. pilosa. In woods and thickets in e. Tex.; also e. to Ga. and Fla. 

Se. Phlox pilosa subsp. pulcherrima Lundell. Pubescence of long coarse eglandular 
hairs, often sparse or even obsolete; major leaves to 12.5 cm. long; sepal awn averaging 
1 mm. long. In grasslands and open pinelands in e. Tex.; from Tex. to La. and n. to 
s.w. Ind. 

9. Phlox Drummondii Hook. Pubescent annual varying with environment from 1 to 5
dm. tall and from simple to branched; leaves opposite, subpetiolate and relatively narrow 
at 3 to 5 nodes, passing to alternate, sessile or clasping and broader upward; flowers in 
asymmetric glomerules of 2 to 6, grouped in a somewhat spiral inflorescence; sepals 7-12 
mm. long, united for one third their length; corolla tube 1-2 cm. long, pubescent or
exceptionally glabrous; styles 2-3 mm. long, united to about or below the middle, the
stigmas below anthers; ovules normally solitary in the cells. In grasslands and open wood
lands in neutral to moderately acid sandy soils in e. Tex., rare westw. and n.w., spring.

This species is highly variable and is here divided into several taxa based on the 
following key characters. 
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1. Stems relatively stout, tall and branched; leaves short and broad; corolla-hue varying
markedly within colonies; introduced cultivars •..... 9c. var. peregrina. 

1. Stems not markedly stout, tall or ·branched; corolla-hue varying little within colonies
( except in manifest hybrids ) ; native plants ( 2 ) 

2( 1 ). Corolla-hue bright-red, with dark-red eye-ring or star, the pigment persistent; 
corolla tube averaging 16 mm. long .............. 9b. subsp. wilcoxiana. 

2. Corolla-hue purple, the pigment fugacious ( 3)
3 ( 2). Eye pale with at most a narrow-rayed purple star; range northern ( 4)
3. Eye well-filled by a dark-red star or ring; range southern ( 5)
4( 3). Herbage sparsely or not glandular; major leaves 4 to 5 times as long as wide;

corolla tube 13-15 mm. long .................... 9d. subsp. Mcallisteri. 
4. Herbage copiously glandular; major leaves 6 to 7 times as long as wide; corolla tube

18-22 mm. long ..•........................... 9e. subsp. Johnstonii. 

5( 3). Corolla tube 12-16 mm. long; major leaves about 7 times as long as wide ..... . 
• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9a. subsp. Drummondii.

5. Corolla tube mostly 14-19 mm. long, rarely shorter; major leaves about 10 times as
long as wide ................................. 9f. subsp. Tharpii. 

9a. Phlox Drummondii subsp. D_rummondii. Major leaves 5 to 10 ( averaging 7) times 
as long as wide; sepals 7-10 ( averaging 8.5) mm. long; corolla tube pilose, 12-16 mm. 
long; corolla-hue purple, the eye nearly filled by a dark-red ring or star. In s.-cen. Tex., 
s. of a line connecting Guadalupe and Brazos cos., extending from the former down to
San Pahicio-Jackson, and from the latter to Austin-Harris cos.

9b. Phlox Drummondii subsp. wilcoxiana ( Bogusch) Wherry. Major leaves 5 to 10 
(averaging 7) times as long as wide; sepals 8-11 mm. long; corolla tube pilose, 15-17 mm. 
long; corolla-hue intense red, t'he eye filled with a dark-red ring or star. Incl. var. 
wilcoxiana (Bogusch) Whiteh., P. Goldsmithii Whiteh. Nat. in an area bounded by 
lines connecting Comal, Milam, Jackson and Goliad cos. 

9c. Phlox Drummondil var. peregrina Shinners. Stem tending to be stouter, taller and 
more brancheq than the above two subspecies that are supposed to have produced var. 
peregrlna through hybridization; major leaves about 5 times as long as broad; corolla tube 
15 mm. long; corolla-hue highly variable, from red to pink, purple, violet, lavender, white 
and even pale-yellow, with occasional monstrosities. Escaped from gardens and planted 
for roadside beautification in many parts of Tex.; escaped in many warm-temp. regions 
throughout the world. 

9d. Phlox Drummondil subsp. Mcallisteri (Whiteh.) Wherry. Herbage not glandular 
or sparsely so; many leaves 4 to 5 times as long as wide; pedicels to 15 mm. long; sepals 
8-11 mm. long; corolla tube 13-15 mm. long; corolla-hue light purple, with pale eye 
marked by a slender-rayed purple star. Incl. var. Mcallisteri (Whiteh.) Shinners. Mainly 
in n.e. Tex., w. to Wichita Co. and s. to Leon Co. 

9e. Phlox Drummondii subsp. Johnstonii (Wherry) Wherry. Stem branching; herbage 
pubescent throughout, with many of the hairs gland-tipped; leaves to 6 cm. long, with 
many 6 to 7 times as long as wide; sepals 8-10 mm. long; corolla tube slender, 18-22 mm. 
long, glandular-pilose; corolla-hue pink, with faintly striate pale eye. P. Johnstonii 
Wherry. Endemic in sandy open soil in a small area in n.w. Tex. 

9f. Phlox Drummondii subsp. Tharpii (Whiteh.) Wherry. Stem simple or sparingly 
branched; leaves narrowly oblanceolate passing to linear-elliptic, the major ones averaging 
IO times as long as wide; corolla tube to 2 cm. long; corolla-hue purple, with red eye
star. P. Tharpii Whiteb. Endemic in s.w. Tex. from Maverick and Dimmit e. to Bexar cos. 

10. Phlox glahriflora (Brand) Wbiteh. Rm GRANDE Pm.ox. Villous-pubescent low
annual, with multiple decumbent basal branches; leaves opposite at 4 or 5 nodes, passing 
to alternate upward, the major leaves ribbonlike, to 8 cm. long and mostly less than one 
tenth as wide; flowers in sparse asymmetric glomerules, the pedicels to 2 cm. long; sepals 
7-12 mm. long, united for slightly less than half their length, tipped with an awn 0.5-1 
mm. long; corolla tube 9-14 mm. long; corolla-hue light-purple to pink, with pale eye, at
most faintly shiate. Along the Cul£ Coast and the lower Rio Grande Valley, extending
inland to Atascosa and Duval cos.
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The following two taxa are known. 

I. Corolla tube glabrous; range Duval and Jim Hogg to Kleberg and Cameron cos .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10a. subsp. glabriHora 

I. Corolla tube pilose; range ( with the preceding) Webb and Duval to Kenedy and
Hidalgo, and isolated Atascosa to Aransas and Calhoun cos. [P. Drummondii var. 
littoralis Cory, P. littoralis (Cory) Whiteh., P. Drummondii subsp. glabri-/lora var. 
littoralis (Cory) Erbe & B. L. Turner] ............ !Ob. subsp. littoralis (Cory) 

Wherry. 

11. Phlox cuspidata Scheele. Delicate sparsely pubescent annual, varying with en
vironment from 5 to 5 5  cm. tall, simple to branched; leaves opposite and oblanceolate at 
4 to 6 nodes, passing to alternate and elliptic to linear upward, to 3 5  mm. long and 
8 mm. wide; flowers in sparse asymmetric glomerules in a somewhat spiral cyme; pedicels 
to 6 mm. long; sepals finely glandular, 7-10 mm. long, one third to one half united, 
tipped with an awn 1-1.5 mm. long; corolla tube 8-1 5 mm. long, pilose with some hairs 
glandular; limb purple to pink with faintly striate pale eye; styles 1.5-2.5 mm. long, 
united to about or below the middle. In moderately acid sandy loam soils in grasslands 
and open oak woodlands, over much of e. Tex. except the pinelands, spring; also adj. Okla. 

This taxon is divisible into three variant�, the differentiating characters of which are 
given in the following key. 

I. Leaves mostly less than 3 mm. wide; corolla tube 9 mm. long, the lobes 3 mm. wide
...................•••....................•.. Ile. v;1r. humilis Whiteh. 

I. Leaves in part over 3 mm. wide ( 2)

2( I). Corolla tube 11-1 5 mm. long, the lobes 11 mm. long and 8 mm. wide ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ila. var. grandiJlora Whiteh. 

2. Corolla tube 9-12 mm. long, the lobes 7 mm. long and 5 mm. wide .............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . . . lib. var. cuspidata. 

12. Phlox carolina L. subsp. angusta Wherry. Glabrescent perennial to 9 dm. talI;
leaves linear to narrowly oblong-lanceolate, tl1e lower ones to 1 5  cm. ( rarely I 7 .5 cm.) 
long and I cm. wide, rapidly reduced in size and widely spaced above middle of plant; 
flowers short-pedicelled in a compound cyme; sepals 6-8 mm. long, united to above 
middle, separated by weak membranes that early become plicate, scarcely awn-tipped; 
corolla tube glabrous, to about 2 cm. long, the limb purple; anthers in part exserted; 
styles elongate, united nearly throughout, the stigmas equal to the anthers. Rare in 
meadows in n.e. Tex., spring; chiefly in the Coastal Plain from S.C. to Fla., Ill. and La. 

FAM. 154. HYDROPHil,LACEAE R. BR.
156 

w ATERLEAF F AMIL y

Herbs, less commonly shrubs, with alternate or opposite entire to variously divided or 
compound exstipulate leaves; flowers regular, perfect, 5-merous, gamopetalous, cymose 
to solitary; calyx deeply lobed; corolla tubular to rotate but usually campanulate; stamens 
epipetalous, as many as the corolla lobes and alternate with them, usually with a pair 
of scales at the base of each filament; ovary 1- or 2-celled, usually free from calyx; fruit 
a few- to many-seeded capsule. 

About 300 species in 18 genera, chiefly in the warm-temperate regions of North America 
and South America. 

1. Aquatic or marsh herbs; capsules truly bilocular; styles quite distinct ............ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. Hydrolea, p.1279. 

I. Terrestrial herbs; capsule unilocular, often somewhat divided by intrusion of pla
centae; style solitary but usually shallowly lobed to bipartite ( 2) 

-----

lliG Contributed by Lincoln Constance. 
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2( 1 ). Leaves entire; stamens unequal and/or unequally inserted; placentation axial ... 
. . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. Nama, p. 1276. 

2. Leaves variously toothed, lobed or divided; stamens equal and subequally inserted;
placentation parietal ( 3) 

3(2). F1owers numerous in scorpioid and often congested cymes; placentae narrow ... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. Phacelia, p. 127 4. 

3. F1owers solitary or several in loose simple non-scorpioid clusters; placentae broad and
lining capsule ( 4) 

4( 3 ). Herbage viscid and scented; ovules borne on both axial and abaxial faces of 
placentae .................................... 3. Eucrypta, p. 1274. 

4. Herbage neither viscid nor scented; ovules borne only on axial face of placentae ( 5)

5( 4). Auriculate appendages alternating with calyx lobes; corolla exceeding calyx;
seeds provided with an elaiosome ................ 1. Nemophila, p. 1273. 

5. Calyx unappendaged; corolla shorter than or equaling calyx; seeds without
elaiosomes ................................... 2. Ellisia, p. 1273. 

I. NEMOPIIlLA Nurr. BABY BLUE-EYES 

Annual herbs with alternate, oblong to orbicular, pinnately lobed or divided leaves 
and large blue or purplish or small white flowers; calyx with 5 auriculate appendages, 
accrescent in fruit; corolla subrotate to campanulate, exceeding calyx; stamens included, 
a pair of scales at the base of each filament ( or these rarely obsolete); style cleft about 
one half; capsule globose, 1- to 4-seeded; seeds subglobose or ovoid, regularly pitted, and 
provided with a reduced but persistent elaiosome. 

Approximately 11 species; 2 in eastern, 9 in western North America. 

1. Corolla showy, 10-30 mm. broad, blue or purplish; terminal flowers often cymose;
capsule equaled or exceeded by the strongly accrescent calyx ................ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . 1. N. phacelioides. 

1. Corolla inconspicuous, to 5 mm. broad, white; flowers all solitary; capsule exceed-
ing the weakly enlarged calyx ................... 2. N. microcalyx. 

I. Nemophila phacelioides Nutt. Stems rather stout, hirsute or glabrate; leaves oblong,
6-8 cm. long and 2.5- 5 cm. wide, pinnately divided with 9 or 11 ovate divisions;
flowers showy, solitary on axillary pedicels or in a terminal cyme; capsule 5-9 mm. in
diameter. Sandy soil, usually in open woodlands in e. and s.e. Tex., Mar.-May; from
Ark. and Okla. to s.e. Tex.

2. Nemophila rnicrocalyx (Nutt.) Fisch. & Mey. Stems weak, sparsely hispid; leaves
ovate to orbicular, 1-3.5 cm. long and 1-2.5 cm. wide, pinnately divided with 3 or 5 
obovate divisions; flowers small, solitary; capsule 3-5 mm. in diameter. Damp woods, e. 
Tex., Mar.-May; from Fla. to Tex., n. to Va., Tenn., Ark. and Mo. 

2. ELLISIA L. AUNT LUCY 

Monotypic in temperate North America. 

I. Ellisia Nyctelea L. Delicate annual herb; stems very slender, retrorsely hispid;
leaves mostly alternate, oblong to ovate, 3-8 cm. long and 1-3 cm. wide, pinnately divided 
into 7 to 13 oblong divisions; flowers small, white or bluish, solitary or several in a 
terminal cyme; calyx normally unappendaged, accrescent in fruit; corolla narrowly cam
panulate, shorter than to about equaling the calyx; stamens included, a pair of minute 
scales at the base of each filament; styles cleft less than one third; capsule globose, usually 
4-seeded, 5-6 mm. in diameter, exceeded by the strongly accrescent subrotate calyx; seeds
globose, regularly reticulate, without an elaiosome. Damp soil, often in woodlands, or
weedy along roadsides and in cult. land, reportedly introd. in Tex.; from N.Y. and Pa.
s. to Va., w. to Mich. and Okla. and as a weed as far w. as Sask., Wyo., and N.M.
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3. EUCRYPTA Nurr.

Two or three species of southwestern United States and adjacent Mexico. 
1. Eucrypta micrantha (Torr.) Heller. Viscid scented annual 'herb; stems weak and

diffuse, often glandular; leaves mostly alternate, oblong to oval, 1-3 cm. long and 5-20 
mm. wide, pinnatifidly divided into 7 or 9 oblong or spatulate lobes; Bowers only 2-4 mm.
broad, white or blue, clustered terminally; corolla campanulate, exceeding the calyx;
scales O but a V-shaped fold between each filament pair; capsule globose to ovoid, 2-3
mm. in diameter; seeds 7 to 15, homomorphic and �ansversel� corrugat?d. Damp shade,
often about rocks, El Paso Co., Feb.-May; w. to Anz., s.e. Calif. and ad3. Mex. 

4. PHACELIA Juss.

Perennial, biennial or annual herbs with prevalently alternate, simple to variously 
divided leaves and usually conspicuous blue to lavendar or white flowers borne in 
scorpioid cymes; calyx unappendaged, accrescent in fruit, or not; corolla tubular to 
rotate, usually exceeding the calyx; stamens included or exserted, a pair of scales at the 
base of each filament or these sometimes obsolete and the filament bases dilated ( or a 
gland bordered by parallel flaps between each filament pair); style shallowly bind to 
nearly bipartite; capsule globose to ovoid, 2- to very many-seeded; seeds oblong to glo
bose, terete to Battened, reticulate, pitted or transversely corrugated, sometimes excavated 
on each side of a salient ridge. 

A polymorphic American genus of perhaps 200 species, mostly of the western United 
States and adjacent Mexico. 

l. Delicate and mostly nonglandular annuals; corolla scales O but a gland bordered
by parallel flaps between each filament pair; ovules 4 to 14 to each placenta; seeds 
not excavated ( Cosmanthus} { 2)

1. Robust, viscid, and scented annuals, biennials or perennials; corolla scales paired at
base of each filament, glands O; ovules 2 or rarely more to each placenta; seeds 
excavated on each side of a salient ridge { Crenulatae) { 6)

2 { 1). Branches, pedicels and summit of ovary essentially glabrous ................ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. P. glabra.

2. Branches, pedicels and summit of ovary conspicuously pubescent { 3)
3 { 2). Basal leaves forming a conspicuous rosette, shallowly toothed or lobed; fruiting

pedicels usually strictly erect, short in oomparison with calyx ......•.....•.... 
. . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . 1. P. strlctiflora. 

3. Basal leaves scarcely rosulate, pinnate or pinnatifid; fruiting pedicels spreading
ascending to reflexed, slender ( 4) 

4( 3). Stem leaves all or nearly all petiolate; pubescence sparse ........•...•...... 
. . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. P. laxa. 

4. At least upper stem leaves sessile; pubescence dense ( 5}

5(4). Stem leaves dentate or shallowly lobed; ovules 6 to 12 to each placenta; seeds
usually 10 to 15 ..........•................... 2. P. patuliflora. 

5. Stem leaves deeply lobed to pinnatifid; ovules usually 4 to each placenta; seeds
6 to 8 ....................................... 4. P. hirsuta. 

6( 1). Ovules 10 to 12 to each placenta; seeds more than 4 .........•............. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. P. infundibuliforrnis. 

6. Ovules regularly 2 to each placenta; seeds no more than 4 ( 7)
7 { 6). Stamens included or equaling corolla; corolla 3-4 mm. long and broad; calyx 

conspicuously glandular ........................ 7. P. coerulea. 
7. Stamens conspicuously exserted { 8)
8(7}. Corolla narrow, funnelform or salverfonn, 5-7 mm. long and broad; seeds not

corrugated ( 9) 
8. Corolla broader, campanulate; seeds corrugated or not { 10)
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9(8). Basal leaves oblong to narrowly ovate, 7-25 mm. wide; corolla funnelform, 
5-6 mm. long; seeds oval . . • . . . . . . . . . . . . . . . . . . . . 8. P. integrifolia. 

9. Basal leaves broadly ovate to orbicular, 30-70 mm. wide; corolla salverform, 6-7 mm.
long; seeds oblong . . . . . . . . . . . . . . . . . . . . . • • . . . . • 9. P. robusta. 

10( 8). Leaves 1- to 2-pinnate or pinnatifid; seeds without transverse corrugations ( 11)
10. Leaves sinuate-dentate or crenately lobed; seeds transversely corrugated ( 12)
11 ( 10). Corolla lobes crenulate or dentate; calyx lobes oval, hispid ...•...........•. 

. . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. P. Popei. 
11. Corolla lobes essentially entire; calyx lobes narrow, softly hirsute ......•.. ..•.... 

. . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . . • • . 11. P. congesta. 

12 ( IO). Inflorescence cymose or paniculate; corolla 5-6 mm. long and broad •..•...•• 
. . . . . • . . . . . . • . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . , 12. P. intennedia. 

12. Inflorescence thyrsoid; corolla 7-8 mm. long, 6-7 mm. broad ......•.••• , .....••• 
. . • . . . . . . . . • . • • . . . . . . . . . . . . . . . . . . . , •......... 13. P. texana. 

1. Phacelia strictiflora ( Engelm. & Gray) Gray. Hirsute or hirsutulous annual,
branching or simple from a basal rosette; leaves oblong to oval, 1-6 cm. long, 5-30 mm. 
wide, with 1 to 6 pairs of teeth or lobes, the cauline leaves sessile; flowers purplish
lavender, rotate-campanulate, 8-20 mm. broad; capsule globose-ovoid, 3-6 mm. in di
ameter; seeds 10 to 20. Sandy soil of woods and fields, cen. and e. Tex., Mar.-May; e. to 
Ala., n. to Okla. 

Several varieties are distinguishable on the basis of pubescence, leaf lobing and shape 
of calyx. The following key distinguishes these, all of which occur sympatrically in 
Texas. 

1. Basal leaves bright-green, glabrate beneath, persistently rosulate; calyx of lower
flowers disproportionately enlarging in fruit •...... var. Lundelliana Const. 

1. Basal leaves grayish, pubescent beneath, the rosettes withering early; calyx of all
flowers enlarging subequally ( 2) 

2{ 1 ). Pubescence loosely spreading; calyx lobes broad . , var. strictiflora . 
. 2. Pubescence appressed; calyx lobes narrow ( 3) 
3 ( 2). Stem leaves crowded, deeply saliently lobed, the lobes acute .•.....•... ..•... 

. . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . var. connexa Const. 
3. Stem leaves rather remote, subpinnatifid, with obtuse lobes ....................• 

. • . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . • . . var. Robbinsii Const. 

2. Phacelia patuli8ora ( Engelm. & Gray) Gray. Densely hirsute to finely strigulose,
branching, frequently decumbent annual, without an evident basal rosette; leaves oblong 
to broadly oval, 2-10 cm. long, 1-4 cm. wide, pinnately lobed to pinnatifid with 1 to 7 
pairs of lobes, the cauline leaves mostly sessile; flowers lavender to purplish-violet, often 
white-centered, broadly campanulate 8-20 mm. broad; capsule globose, 4-6 mm. in 
diameter; seeds 10 to 15. Var. teucriifolia ( I. M. Johnst.) Const. ( P. teucriifolia I. M. 
Johnst.) is distinguished by its rather stiffiy ascending branches and fruiting pedicels and 
acute calyx lobes. Sandy soil of woodlands and alluvial terraces, cen. and s.e. Tex., Mar.
May; s. to adj. Mex. 

3. Phacelia laxa Small. Diffuse, sparsely hirsute annual; leaves oblong-oval to oval,
2-8 cm. long, 12-35 mm. wide, pinnate or pinnatifid with 1 or 2 pairs of small basal
leaflets and a much larger terminal leaflet or lobe, the cauline leaves mostly prominently
petiolate; Bowers Eale-bluis'h-lavender with a whitish center, broadly campanulate, 8-12 
mm. broad; capsule globose, 3-5 mm. in diameter; seeds 4 to 8. P. prostrata Brand.
Moist heavy soil of shaded alluvial thickets, s.e. Tex., Mar.-May; endemic.

4. Phacelia hirsuta Nutt. Densely pubescent, erect or ascending annual; leaves oblong,
2-4.5 cm. long, 8-25 mm. wide, pinnate or pinnatifid with 2 to 4 pairs of lobes; flowers
bluish-lavender with a whitish center, rotate-campanulate, 8-13 mm. broad; capsule sub
_globose, 3.5-4 mm. in diameter; seeds 6 to 8. Sandy soil of borders and openings in
aeciduous woods, n,e. Tex., Mar.-May; La. to Tex., n. to s. Mo. and s.e. Kan.

5. Phacelia glabra Nutt. Glabrescent, slightly succulent, erect or ascending annual;
leaves oblong to oblong-oval, 1.5-4 cm. long, 5-15 mm. broad, pinnate or pinnatifid with 
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2 to 4 pairs of lobes; flowers bluish-lavender with a whitish center, rotate-campanulate, 
5-12 mm. broad; capsule globose, 3-4 mm. in diameter; seeds 4 to 8. Sandy loam of
prairies and borders of deciduous woods in n.e. Tex., Mar.-May; n. to Ark. and e. Okla.

6. Phacelia infundibuliformis Torr. Rather stout viscid-canescent branched annual;
basal leaves oblong, 3.5-10 cm. long, 25-65 mm. wide, pinnate and the leaflets often 
petiolulate or pinnatifid, the cauline often petiolate; Bowers purplish, funnelform, 6-7 
mm. long and 5-6 mm. broad; capsule oblong, 5 mm. long; seeds usually 8 to 15, not
corrugated. Rock crevices along the upper Rio Grande of w. Tex.; Tex., N.M. ( ?), Coah.
and Chih.

1. Phacelia coerulea Greene. Slender viscid many-stemmed annual; leaves broadly
ovate to oblong-ovate, 3-8 cm. long, 1-2.5 cm. wide, shallowly cleft to pinnatifid, the 
cauline often long-petiolate; flowers blue or white, campanulate; capsule ovoid, 2-3 mm. 
long; seeds 4, corrugated. P. invenusta Gray. Rocky slopes in extreme w. Tex., Mar.-May; 
w. to Ariz. and s.e. Calif., s. to Chih.

8. Phacelia integrifolia Torr. Stout viscid mostly unbranched annual or biennial; basal
leaves oblong to narrowly ovate, 2-7 cm. long, 7-25 mm. wide, crenate to shallowly pin
natifid, the cauline usually sessile; Bowers purplish-lavender, funnelform; capsule ovoid
globose, 3.5 mm. long; seeds 4, not corrugated. P. arenicola Brandeg. Rocky or sandy 
soil, particularly gypsum or limestone, in w. and n. Tex., Mar.-May; n. to Okla. and Kan., 
w. to Ut. and Ariz., s. to Chih.

9. Phacelia robusta (Macbr.) I. M. Johnst. Stout viscid mostly unbranched annual or
biennial; basal leaves broadly ovate to orbicular, 3-15 cm. long, 3-7 cm. wide, irregularly 
crenate to shallowly lobed, the cauline often petiolate; Bowers pink or pale-lavender, salver
form; capsule ovoid-globose, 3-4 mm. long; seeds 4, not corrugated. P. integrifolia var. 
robusta Macbr. The relationship of this to the preceding taxon deserves further study. 
Rocky places in the mts. of w. Tex. to n. Tex. (?), May-Aug.; s. to Coah. and Chih. 

10. Phacelia Popei T. & G. Low diffuse viscid-pubescent annual, branching from base;
leaves narrowly oblong, 2-15 cm. long, 1-3 cm. wide, 1- to 2-pinnate with linear or 
lanceolate divisions; Bowers blue to purplish [var similis (Woot. & Standl.) J. Voss] or 
white (var. Popei), campanulate, 3.5-7 mm. long and broad; capsule globose, 2 mm. in 
diameter; seeds 4, not corrugated. Sandy or rocky soil, often limestone or gypsum, w. Tex., 
Apr.-May; Tex., N.M. and Chih. 

11. Phacelia congesta Hook. Diffuse or erect, variously pubescent and usually some
what viscid annual or biennial; leaves ovate, 3-10 cm. long, 3-4 cm. wide, 1- to 2-pinnate 
or pinnatifid; Bowers blue or purplish, or white ( var. rupestris Macbr. ), campanulate, 
5-7 mm. long and 3-6 mm. broad; capsule ovoid, 2-3 mm. long; seeds 4 or 2 ( var. dissecta

Gray), not corrugated. Sandy, gravelly or rocky soil, distributed almost throughout the
state except e. Tex., Mar.-June; Tex., N.M., Ariz., Chih., Coah. and N.L .•

12. Phacelia intermedia Woot. Viscid erect annual, branching from base or simple;
leaves lanceolate to oblong, 3-14 cm. long, 5-20 mm. wide, crenately lobed, the lobes 
again crenate; Bowers purplish, campanulate, 6 mm. long and broad; capsule globose, 
3-3.5 mm. in diameter; seeds 4, corrugated. Perha_ps only a phase of the widespread and
variable P. crenulata Torr. Sand, gravel and rocky slopes, sometimes on limestone, w. 

Tex., Feb.-Apr.; w. to N.M., Ut. and Ariz.
13. Phacelia texana J. Voss. Stout erect glandular-viscid biennial, with small ascending

branches; leaves narrowly lanceolate to oblong, 8-12 cm. long, about 2 cm. wide, coarsely 
sinuate-dentate; flowers purplish to pink, campanulate, 7-8 mm. long, 6-7 mm. broad; 
capsule globose, 2.5-3 mm. in diameter; seeds 4, oblong, transversely corrugated. Except 
for the corrugated seeds, this closely resembles P. integrifolia and P. robusta. On clay 
shale in the Trans-Pecos, Mar.-May; endemic. 

5. NAMA L.

Low, pubescent annual or occasionally perennial herbs with mostly alternate, essentially 
entire leaves and conspicuous or inconspicuous white to purplish-violet Bowers in non
scorpioid terminal cymes or solitary; calyx usually divided nearly to base, unappendaged, 
little-accrescent; corolla tubular to broadly funnelform or campanulate, usually exceeding 
calyx; stamens included, usually unequal and unequally inserted, filament base usually 
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appendaged or dilated; style shallowly bifid to bipartite; capsule ovoid to globose, often 
partially divided by intrusion of placentae, many seeded; seeds minute, usually reticulate 
and sometimes shallowly pitted. 

A genus of 40 to 50 species principally of the southwestern United States and northern 
Mexico, a few in South America, and one in Hawaii. 

1. Calyx divided one half to three fourths, the tubular portion adnate to ovary, the
ovary thus inferior ( Zonolacus ) . . . . . . . . . . . . . . . . . 6. N. stenocarpum. 

1. Calyx divided to base or nearly so, not grown to the superior ovary ( 2) 

2( l). Most stem leaves opposite or at least some distal ones conspicuously paired ( 3)
2. Stem leaves prevalently alternate ( 4) 

3(2). Calyx lobes 2-3 mm. long; corolla 5-6 mm. long; free filaments 1-1.5 mm. long;
styles about 1.5 mm. long . . . . . . . . . . . . . . . . . . . . . . 3. N. serpylloides. 

3. Calyx lobes 5-7 mm. long; corolla 7-12 mm. long; free filaments 2.5-5.5 mm. long;
styles 4- 5 mm. long . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. N. parvifolium. 

4(2). Petiole conspicuously decurrent on the winged stem; hardened calyx lobes adherent 
to capsule but ovary not inferior ................ 5. N, ;amaicense. 

4. Leaves petiolate to sessile and clasping but the stem not conspicuously winged; calyx 
lobes neither 'hardened nor adherent to capsule ( 5) 

5 ( 4). Plants conspicuously perennial from a woody or fruticose base ( 6) 
5. Plants annual to weakly perennial but without an evident woody base ( 7)
6( 5). Plants suffrutescent, 20-40 cm. high, branching only toward summit; leaves linear,

strongly revolute . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l. N. carnosum. 
6. Plants tufted, 5-10 cm. high, branching only at base; leaves oblanceolate to oval,

weakly revolute .............................•. 2. N. xylopodum. 

7 ( 5). Plants prostrate; pedicels slender, 2-20 mm. long ( 8) 
1. Plants erect or ascending; pedicels rather stout, short or obsolete (9)
8( 7). Leaf margins strongly revolute, the leaves spoon-shaped; corolla tubular, 3-4 mm.

long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. N. torynophyllum. 
8. Leaf margins weakly revolute, the leaves nearly plane; corolla funnelform-campanulate,

7-12 mm. long ................................ 4. N. parvifolium. 

9 ( 7). Stem leaves sessile, clasping, undulate . . . . . . . . . . . . 7. N. undulatum. 
9. Stem leaves petiolate or sessile but neither clasping nor undulate ( 10)

10(9). Calyx lobes softly villous; adnate portion of stamen longer than free filament .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. N. Havardii. 

10. Calyx lobes hispid; adnate portion of stamen much shorter than free filament ( 11)
11 ( 10). Corolla tubular-campanulate, about 5 mm. long; seeds brown, with large,

prominent pits ............................... 12. N. dichotomum. 
11. Corolla funnelforrn-campanulate, 8-1 5 mm. long; seeds yellow, alveolate ( 12)
12( 11 ). Leaves linear-lanceolate, strongly revolute, sessile; calyx pubescence closely

appressed; filament bases dilated ................ 10. N. Stevensii. 
12. Leaves linear-oblong to obovate, plane to revolute, usually tapering at base; calyx

pubescence somewhat spreading; filament bases scarcely dilated ...•.......... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11. N. hispidum. 

1. Nama camosum (Woot.) C. L. Hitchc. Woody based, rough-barked, erect, sparsely
strigose and pustulose-pubescent perennial 2-4 dm. tall, branched only near summit; 
leaves crowded, alternate, linear, strongly revolute, 1-3 cm. long, 1-1.5 mm. wide; flowers 
crowded in terminal cymes; calyx lobes linear, 7-10 mm. long; corolla tubular-funnelform, 
about 7 mm. long; stamen bases dilated into free-margined scales equaling or longer 
than the free filament; seeds brownish, finely alveolate. N. sterwphyllum var. egenum 
Macbr. Dry-gypsum sand or soil, extreme w. Tex., June-Sept.; also N.M. 

2. Nama xylopodum (Woot. & Standl.) C. L. Hitchc. Tufted, grayish, strigose-hispid
perennial, freely branched from a woody crown , the leafy simple branches erect or ascend
ing, 5-10 cm. tall; leaves alternate, oblanceolate, weakly revolute, 5-12 mm. long, 2-4 
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mm. wide; flowers lavender, solitary or in small terminal clusters; calyx lobes linear,
4-5 mm. long; corolla tubular-funnelform, 6-8 mm. long; stamen bases dilated into free
margined, toothed scales much shorter than the free filament; seeds yellow, reticulate.
Rock crevices in the mts. of extreme w. Tex., July-Sept.; endemic.

3. Nama serpylloides Hemsl. Prostrate, diffusely branched, subsericeous perennial, the
slender, leafy branches 1-4 dm. long; leaves mostly opposite, obovate or obovate-spatulate, 
somewhat revolute, 7-15 mm. long and 2-4 mm. wide; flowers pink, solitary or paired; 
calyx lobes linear, 2-3 mm. long; corolla funnelform-campanulate, 5-10 mm. long; stamen 
bases slightly dilated into narrowly free-margined scales much shorter than the free 
filament and extending to base of corolla; seeds brown, shallowly pitted. Gravelly soil 
of brushland, s. Tex., Mar.-Apr.; also Coah. 

4. Nama parvifolium (Torr.) Greenm. Prostrate, diffusely branched, subsericeous
annual or perennial, the slender leafy branches 2-20 cm. long; leaves alternate or opposite 
at lead toward tips of branches, oblanceolate to obovate, somewhat revolute, 5-24 mm. 
long, 3-10 mm. wide; flowers pink or purplish, 1 or 2 in leaf axils; calyx lobes linear
lanceolate, 5-7 mm. long; corolla funnelform-campanulate, 7-12 mm. long; stamen bases 
slightly dilated into narrowly free-margined scales much shorter than the free filament 
and extending to base of corolla; seeds brown, shallowly pitted. Rocky limestone slopes 
of Rio Grande Plains and Edwards Plateau, Apr.-July; also Tam. and N.L. 

5. Nama jamaicense L. Prostrate or ascending, strigose-hirsute, leafy annual, branching
from base, the branches 1-5 chn. long; leaves alternate, spatulate to obovate, 15-80 mm. 
long, 5-35 mm. wide, plane, conspicuously decurrent at base to form a winged stem; 
flowers white, usually solitary in upper leaf axils; calyx lobes linear or linear-spatulate, 
enlarging and adherent to ovary in fruit; corolla nearly tubular, 6-7 mm. long; stamen 
bases difated into free-margined scales shorter than the free filament; seeds brown, finely 
alveolate. Moist places under shrubs and elsewhere in e. and s.e. Tex., Apr.-July; e. to 
Fla. and s. to W.I. and C.A. 

6. Nama stenocarpum Gray. Prostrate to ascending or erect sparsely hirsute annual,
branching from ba�e, the leafy branches 1-3 dm. long; leaves alternate, oblong to spatu
late, 1-4 cm. long, 2-10 mm. wide, often undulate, sometimes clasping; flowers lavender, 
solitary or paired at nodes; calyx lobes linear-spatulate, 4-7 mm. long, calyx tube adnate 
to the inferior ovary; coroUa tubular-campanulate, 5-7 mm. long, little longer than calyx; 
stamen bases dilated into free-margined scales about equaling the free filament; seeds 
yellowish, finely alveolate. Mud of poorly drained clay soil in s. and s.e. Tex., Mar.-May; 
w. to Ariz. and Calif., s. to adj. Mex.

7. Nama undulatum H.B.K. Prostrate or ascending, villous-hirsute, glandular annual,
branching from base, the branches 1-3 dm. long; leaves alternate, oblong-lanceolate to 
spntulate, 15-20 mm. long, 2-12 mm. wide, undulate, often clasping; Bowers pink, 
clmtered in few-flowered terminal and lateral cymes; calyx lobes linear-spatulate, en
larging but free in fruit; corolla funnelform-campanulate, 6-9 mm. long; stamen bases 
dilated into free-margined scales about equaling the free filament and extending to base 
of corolla; seeds yellow, finely alveolate. Gravelly soil in brushland and elsewhere from 
the Rio Grande Plains and Edwards Plateau to the Trans-Pecos, June-Aug.; s. to cen. 
Mex. and in Chile and Arg. 

8. Nama torynophyllum Greenm. Prostrate, matted, leafy, densely villous annual, with
very short branches; leaves alternate, spatulate, revolute and spoon-shaped, 1 cm. long, 
1.5-4 mm. wide; flowers white or pinkish, numerous, arranged singly along the branches; 
calyx lobes linear-spatulate, 3-3.5 mm. long; corolla tubular, 3-4 mm. long; stamen bases 
not dilated, the adnate portion much shorter than the free filament; seeds brown, shal
lowly pitted. Gravel bars along t.1-ie Rio Grande and tributaries in Brewster Co., Feb.
Apr.; also Coah. 

9. Nama Havardii Gray. Erect, villous, leafy, persistent annual, stoutly branching from
near base, 1.5-4 dm. tall; leaves alternate, oblong to oval-spatulate, strongly revolute to 
plane, petiolate, 2-4 cm. long, 4-13 mm. wide; flowers pale-pink or white, numerous in 
smalI terminal and lateral clusters; calyx lobes linear-spatulate, 6-9 mm. long; corolla 
funnelform-campanulate, 8-12 mm. long; stamen bases dilated into broadly free-margined 
scales much longer than the free filament; seeds brown, shallowly pitted. Gravelly bars, 
washes and slopes in the Big Bend area of w. Tex., Apr.-June; endemic. 
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10. Nama Stevensii C. L. Hitdhc. Grayish-strigose, erect or ascending annual, usually

branched from base and forming dense rounded clumps; leaves alternate, linear-lanceo
late, strongly revolute, sessile, 1-3 cm. long, 1-3 mm. wide; flowers lavender, in small 
axillary clusters usually exceeded by the leaves; calyx lobes linear-lanceolate, 5-8 mm. 
long, corolla funneHonn-campanulate, 8-10 mm. long; stamen bases dilated into narrowly 
free-margined scales about equaling the free filament; seeds yellow, alveolate. Perhaps 
only a gypsophilous phase of N. hispidum. On sandy gypsum soils of the Rolling Plains 
and Trans-Pecos, May-July; also Okla. 

11. Nama hispidum Gray. Strigose-hispid and hirsute erect or ascending annual, freely
branched from base or only above, 1-5 dm. tall; leaves prevalently alternate, linear-oblong 
to obovate, plane to strongly revolute, mostly narrowed at base, 1-7 cm. long and 1-8 
mm. wide; flowers pink to bright-purple, solitary or in small terminal clusters; calyx lobes
linear-lanceolate, 4-7 mm. long; corolla funnelform-campanulate, 8-15 mm. long; stamen
bases scarcely dilated, the adnate portion shorter than the free .filament; seeds yellow,
finely alveolate. A widespread and extremely variable species; the described varieties,
based on habit and foliar characters, are confused. In sand and on gravelly soil in diverse
habitats almost throughout Tex., Mar.-July; n. to Okla., w. to Ariz. and Calif.

12. Nania dichotomum (R. & P.) Choisy. Erect or ascending, sparsely leafy, usually
dichotomously branching annual 5-20 cm. tall; leaves alternate, linear to narrowly 
oblanceolate or spatulate, plane, petiolate, 1-3 cm. long, 2-5 mm. wide; flowers pale
lavender, borne singly or in pairs in the upper branches; calyx lobes linear to narrowly 
spatulate, 5-10 mm. long; corolla tubular-campanulate, about 5 mm. long; stamen bases 
dilated into free-margined scales shorter than the free filament; seeds brown, prominently 
large-pitted. Gravelly summit of Mt. Livermore, Jeff Davis Co., 8,000 ft. elev., Aug.
Sept.; w. to Colo., N.M. and Ariz.; highlands of Mex. and in temp. S.A. 

6. HYDROLEA L.

Annual or perennial, usually spiny, aquatic or marsh herbs with alternate entire leaves 
and corymbose or cymose blue flowers; calyx unappendaged, not conspicuously accres
cent; corolla rotate-campanulate, exceeding or equaling the calyx; stamens included or 
exserted; corolla scales O; styles distinct; capsule ovoid or globose, many seeded, often 
dehiscing irregularly; seeds minute, striate or rugose. 

Approximately 20 species, pantropical, but predominantly subtropical America. 

1. Plants essentially glabrous; leaves lanceolate; flowers in small axillary clusters, th e
calyx essentially glabrous .. . . .. .. ...... ... ..... 3. H. uniflora.

1. Plants conspicuously pubescent; leaves oblong to ovate; flowers in terminal clusters,
the calyx hirsute ( 2) 

2( 1 ). Foliage and inflorescence finely hirtellous; anthers slightly exserted 
............................................. 1. H. ovata. 

2. Foliage and inflorescence hirsute and usually glandular; anthers included ... . . . .. .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . 2. H. spinosa.

I. Hydrolea ovata Choisy. Stout erect spiny hirtellous perennial; leaves 3-6 cm. long,
15-25 mm. wide; flowers showy, 15-25 mm. broad; sepals shorter than corolla. Edges of
ponds and streams in e. and s.e. Tex., Sept.-Oct.; La. to Tex., n. to Miss. and Ark.

2. Hydrolea spinosa L. Stout erect usually very spiny perennial, hirsute and usually
glandular; leaves 3-12 cm. long, 5-30 mm. wide; flowers showy, 1-1.5 cm. broad; sepals 
shorter than corolla. Cameron Co., June; s. to Mex., W.I., and C.A. and S.A. 

3. Hydrolea uniftora Raf. Slender weakly erect spiny glabrous perennial; leaves 5-8
cm. long, 1.5-2 cm. wide; flowers rather inconspicuous, 1-1.5 cm. broad; sepals equaling
corolla. H. affinis Gray. Edges and shallow water of ponds and streams in e. and s.e.
Tex., Sept.-Oct.; n. to Ark., Mo. and s. Ill.

A colony of plants found in Red River County represents what is undoubtedly the 
product of crossing between H. uniflora and H. ovata. The plants are strikingly inter
mediate between these two species in pubescence and corolla. 
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FAM. 155. BORAGINACEAE Juss.151 BoRAGE FAMILY 

Plants herbaceous, shrubby or arborescent, usually' bristly; leaves simple, alternate; 
flowers perfect, regular, solitary or cymose; cymes glomerate-racemose or spicate, fre
quently unilateral and coiled { scorpioid), usually with bracts between, to one side of, 
or opposite the flowers; calyx usually deeply lobed, somewhat irregular; corolla 5-lobed, 
commonly with folds or saccate-intruded appendages in the throat; stamens 5, borne on 
the corolla tube alternate with the lobes; ovary superior, bicarpellate, usually 4-ovulate, 
entire or lobed, becoming tough or bony at maturity; fruit commonly breaking up into 
4 single-seeded lobes ( achenelike mericarps) or remaining intact but the mesocarp be
coming fleshy and the fruit thus drupaceous; style lobed or entire, seated in the pericarp 
at the apex of the fruit or borne between the fruit lobes ( nu tie ts) on the receptacle, or 
on an upward prolongation thereof { gyoobase); endosperm absent or scarce. 

The classification of this large family is based primarily upon the structure of the fruit. 
In many cases it is very difficult to recognize the genus and almost impossible to obtain 
a precise identification of the species if the specimens lack mature fruiting structures. 
Cordia and Ehretia are now commonly placed in the segregate family Ehretiaceae. Nu
merous species are cultivated as ornamentals, notably in the genera Heliotropium (helio
trope), Anchusa, Echium, and Myosotis (forget-me-not). 
1. Ovary entire or shallowly lobed, the style terminal ( 2)
I. Ovary deeply 4-lobed, the style borne on the gynobase and arising between the lobes

of the ovary ( 6) 
2 (1 ) . Style cleft twice, the four branches each bearing a stigma .................. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. Cordia, p. 1281. 
2. Style cleft or divided once or simple or none ( 3)
3 ( 2). Style distinctly cleft or divided ( 4)
3. Style simple, very short or absent; stigma annular-peltate, surmounted by a conical

or cylindrical, simple or lobed appendage ( 5) 
4( �). Style shallowly cleft or two-lobed ............... 2. Ehretia, p. 1282. 
4. Style deeply cleft or divided to the base ............. 3. Coldenia, p. 1282. 
5( 3). Fruit with a fleshy mesocarp; large shrubs ....... .4. Toumefortia, p. 1285. 
5. Fruit dry, without a fleshy mesocarp; herbaceous or small subshrubs ............. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. Heliotropium, p. 1285. 
6( 1). Mericarps spreading apart at maturity, attached to the gynobase by their apical 

ends; attachment scar (areola) not extending below middle of the ventral surface 
of the mericarp ( 7)

6. Mericarps more or less erect and parallel at maturity, attached basally, basilaterally
or medially to the gynobase ( 8)

7 { 6). Dorsal surface of mericarp without glochidiate prickles; mericarps with a copulate 
margin ...................................... 6. Omphalodes, p. 1291. 

7. Dorsal surface of mericarp armed with glochidiate prickles; mericarps with a raised
margin or the margin indistinct or absent ......... 7. Cynoglossum, p. 1291. 

8 { 6). Mericarps attached medially or basilaterally, if nearly basal, the attachment scar 
always small or with a substipitate prolongation ( 9)

8. Mericarps attached basally to the broad, low gynobase; attachment scar Jarge and
broad. sometimes surrounded by a low rim ( 14)

9 ( 8). Mericarps conspicuously armed with glochidiate prickles { IO)
9. Mericarps smooth or roughened, lacking glochidiate prickles ( 11 )

10{ 9). Pedicels erect or ascending in fruit; racemes bracteate; mericarps attached to the 
subulate gynobase all along their ventral keel, free near the base; plants mostly 
annuals ..................................•... 8. Lappula, p. 1292. 

-----

Jjf Adapted from I. M. Johnston in C. L. Lundell, Flora of Texas 1:123-221. 1964. See 
Appendix. 
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10. Pedicels recurved or deflexed in fruit; racemes naked or sparsely bracted; mericarps
attached medially to the broadly pyramidal gynobase by a broad areola; plants 
mostly perennials or biennials .................. 9. Hackelia, p. 1293. 

11 ( 9). Corolla lobes convolute in bud; in ours the calyx tube with spreading uncinate 
hairs; mericarps smooth, attached near the base, the scar very small ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12. M yosotis, p. 1302. 

11. Corolla lobes imbricate in bud; calyx tube with straight hairs; mericarps mostly
roughened ( excepting a few species in Cryptantha). variously attached ( 12) 

12( 11 ). Mericarps without a ventral keel, but with a closed or narrowly open ventral 
groove extending most of the length of the mericarp, the groove forked at the base 
or ending in a depressed areola .................. 10. Cryptantha, p. 1294. 

12. Mericarps with a ventral keel, not grooved ( 13)

13 ( 12). Annuals; corolla bright-orange or yellow, throat open or constricted; mericarp
with an elevated carunclelike inframedial attachment scar lying below the ventral 
keel ......................................... 11. Arnsinckia, p. 1301. 

13. Perennials; corolla blue to whitish, throat closed by appendages; mericarp with a
broad inframedial areola or with a substipitate basal prolongation of the ventral 
keel ......................................... 13. Antiphytum, p. 1303. 

14(8). Corolla irregular, the upper lobes usually longer than the lower ones; stamens not 
all equal in length ............................ 17. Echium, p.1311. 

14. Corolla regular; stamens all equal in length ( 15)

15( 14). Corolla lobes acute or acuminate, erect; style long-exserted ................ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . 16. OnoSTnodium, p. 1309. 

15. Corolla lobes rounded or obtuse, ascending or spreading or recurved; style included
or short-exserted ( 16) 

16( 15). Inside of corolla throat without guide lines; stipitate glands or faucal appendages 
or both present, scattered or localized in groups .... 14. Lithospermum, p. 1304. 

16. Inside of corolla throat with 5 well-developed elongate, vertical guide lines consisting
of crowded hairs and stipitate glands •............ 15. Buglossoides, p. 1309. 

1. CORDIAL.

Trees or shrubs; leaves small to large, usually evidently petiolate, margin entire, crenate, 
serrate or rarely even lobulate; cymes ebracteate, mostly corymbose; flowers homomor
phous or heterostyled or functionally more or less unisexual ( functionally male flowers 
with style and stigmas much reduced or completely undeveloped); corolla campanulate 
to funnelform, small to large, white, yellow, orange, or red, usually 5-merous but occa
sionally 4- to 8-merous, lobes ascending to recurved, tube short to long, cylindric or 
expanding; stamens exserted or included, filaments of ten hairy towards the base, usually 
well-developed; style terminal on ovary, dichotomous, a simple column at base, then 
dividing into two branches which in tum fork to produce the four ultimate branches 
each bearing a stigma; stigmas 4, clavate to spatulate or capitate; fruit a drupe with 
watery or gfutinous mesocarp or rarely without fleshy mesocarp and hence a nut; endo
carp bony, 1- to 4-seeded; seeds without endosperm; cotyledons plicate. 

About 250 species of tropical or warm temperate trees and shrubs having the majority 
of its species and its center of greatest diversity in America. 

1. Large shrub or tree over 1 m. tall; leaf margin entire or minutely toothed; corolla
35 mm. or more long .......................... 1. C. Boissieri. 

1. Small shrub less than 1 m. tall; leaf margin coarsely serrate or sinuately toothed
or lobed; corolla less than 20 mm. long ........... 2. C. podocephala. 

1. Cordia Boissieri A. DC. ANACAHUITE. Shrub or small tree to 8 m. tall and with a
trunk to 2 dm. in diameter, the thick bark gray and ridged; leaves with a petiole to 4 cm. 
long, thick, firm, ovate to lance-ovate, to 2 dm. long and 15 cm. wide, rounded to 
shallowly cordate at base, broadly obtuse to acute apex, scabrous on upper surface, softly 
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tomentose on lower surface; Bowers heterostylic, crowded into 6- to 8-Bowered cymes that 
are grouped into a corymbose inflorescence; calyx rube cupulate or cylindric, 8-16 mm. 
long, the teeth acute; corolla funnelform, white with a yellow throat, 35-45 mm. long, the 
lobes rounded and crispate-erose; fruit ovoid, 2-3 cm. long, reddish-brown, shiny, the 
flesh sweet. In thickets, chaparral, fencerows, on gravelly slopes and along stream banks 
of the Rio Grande Plains and brushlands of extreme s. Tex. ( n. to Jim Hogg, Hidalgo 
and Willacy cos.), throughout the year; Tex. s. to Coah., Tam., N.L. and S.L.P. 

Often planted as an ornamental as far north as Corpus Christi and San Antonio but 
tending to freeze back in cold winters. 

2. Cordia podocephala Torr. Small fruticose perennial, from a woody reddish-brown
root; stems few, erect, simple or with few strictly ascending branches, 3-6 dm. tall, 1-2 
mm. thick, antrorsely strigose; leaves to 9 cm. long and 25 mm. wide, narrowly lanceolate
to oblanceolate or sometimes somewhat ovate, acute to obtuse at apex, the base acute
and contracted into a short petiole, pinnately veined, strigose on both surfaces and _paler
on the lower surf ace, the margin coarsely serrate or sinuately toothed or lobed; inflores
cence a globose dense head before anthesis, 5-10 mm. thick, on a naked peduncle to
18 cm. long, terminal on the shoot or extra-axillary along the leafy stem; calyx strigose,
just before opening 3-4 mm. long, ovoid, the apex obrusely pointed, lobes biangular,
valvate, with the tip sharply acute but not appendaged; corolla white, delicate, 12-18
mm. long, funnelform, coarsely emarginate; drupe included and tightly invested by the
saclike calyx. On rocky hills and outcrops, in wooded arroyos, on mesquite plains, and
similar siruations in s. Tex. (n. to Bexar and Medina cos.), May-Oct.; Tex., Tam., N.L.
and Coah.

2. EHRETIA L.

This genus consists of about 50 species in Africa, southern Asia, the East Indies and 
several in America. 

1. Ehretia Anacua (Teran & Berl.) I. M. Johnst. SucARBERRY, XNOCK-AWAY, ANACUA.
Tree to 15 m. tall, usually with multiple trunks and thick furrowed bark separating into 
thin gray or reddish scales, the foliage somber-green, evergreen or seasonally partially 
deciduous in northern parts of its geographic range; leaves distinctly petiolate, elliptic to 
ovate or less commonly broadly lanceolate, 3-12 ( usually 3-6) cm. long and 1.5-8 ( usually 
2-3) cm. wide, the margin entire or rarely coarsely toothed above the middle, frequently
somewhat revolute, rounded to obtuse at base, at apex usually obruse and frequently
with the very tip apiculate, upper surface bearing abundant mineralized disks from which
arise short stout sharply pointed minute antrorsely appressed hairs that make the surface
decidedly scabrous, lower surface paler than the above surface and thinly velvety or
glabrous except for short slender scattered hairs along the midrib and veins and for the
hair clmters in the axils of the principal veins; inflorescence terminal on the younger leafy 
twigs, 1.5-7 cm. long; Bowers fragrant; calyx lobed almost to the base, the lobes lanceo
late, slightly unequal with the abaxial one largest, at anthesis lobes 2.5-3.5 mm. long and 
0.5-1 mm. broad, almost doubling in size at marurity; corolla white, 6-7 mm. long, becom
ing 2.5-4 mm. broad at summit, the lobes ovate or elliptic; drupe orange-color or dark
yellow, globose, 5-8 mm. thick, containing 2 hemispheric stones ( each 2-seeded) 
surrounded by a thin juicy edible flesh. E. elliptica A. DC. In thickets, forests, palm 
groves and open forests, along fencerows and brushlands in s. Tex. ( n. to Hays and Travis 
cos.), June-Oct.; also Tam. and N.L. 

Often planted as an ornamental as far north as Dallas where it may die back in exces
sively cold winters. 

3. COLDENIA L.

Herbaceous or suffruticose plants with slender, forking, usually prostrate or widely 
spreading stems; leaves small and numerous, subsessile or petiolate; Bowers generally 
extra-axillary, along leafy twigs or at the forks of the branches, sometimes glomerate, 
commonly opening late in the afternoon; corolla mostly small, with cylindric or ampliate
rube and spreading lobes, throat naked or sometimes appendaged; style terminal on ovary,
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short to long, bilobed or biparted; stigmas 2, not conspicuously differentiated from the 
style branch; fruit dry, pyramidal or hemispheric or more or less obviously 4-lobed, 
dividing into usually 4 single-seeded achenelike mericarps; mericarps more or less broadly 
united ventrally or joined to a central prolongation of the receptacle. 

Except for a single Old World species, the remaining 19 are entirely confined to arid 
regions of America. 
1. Plant a small erect bush; flowers and fruit aggregated into dense globose clusters

terminating the leafy branches and branchlets; bracts inconspicuous, simulating the 
filiform, plumose, very elongate calyx lobes; fruit normally maturing only a single 
ovule . . . . . . . . . . . . . . . . . . . • . . . . • . . . . . . ........ I. C. Greggii. 

1. Plant low and spreading, usually prostrate; flowers and fruit borne in the leaf axils
or mixed among leaves in leaf clusters borne along the leaf-bearing branches and 
branchlets ( 2 ) 

2( 1 ). Fruit nearly globose, unlobed, at maturity breaking apart into quarter sections, 
each quarter forming a mericarp; leaf blades commonly elliptic or ovate; plant 
pallid, tomentose .............•................ 2. C. canescens. 

2. Fruit deeply 4-lobed, the lobes joined only by their inner angle, each lobe forming
a mericarp ( 3 ) 

3 ( 2). Leaves with a slender elongate petiole, haH to nearly as long as the usually 
elliptic or ovate blade, not conspicuously broadened, thickened and indurate below 
the middle; plant pallid, tomentose ( 4) 

3. Leaves with a narrow elongate blade borne on a short broadened ovate or triangular
petiole which is always thickened and indurate in age ( 5) 

4( 3). Corolla in the bud minutely glandular, but otherwise glabrous .............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. C. rnexicana var. 

mexicana. 
4. Corolla in the bud distinctly villulose, not at all glandular or only very sparsely and

inconspicuously so; corolla perhaps averaging smaller than in the typical form 
and the older stems possibly becoming somewhat more fruticulose ............ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 3a. C. mexicana var. 

tomentosa. 

5( 3). Corolla bud bearing abundant minute stipitate glands, otherwise glabrous; attach
ment scar on mericarp entirely closed or opened only above the middle; leaves 
usually cinereous, blade as broad or slightly broader than the broad petiole, lower 
surface not entirely covered by the inrolled margins ................•.•.... 
. . . . . • . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . 4. C. gossypina. 

5. Corolla bud villulose, or rarely also sparsely glanduliferous; attachment scar on meri
carps open for its entire length or at least below the middle; leaves usually green, 
the blade usually very slender and narrower than the broad base of the petiole, 
only _the midrib on the lower surface not covered by the �tr?�glf inrolled leaf
margins ..................................... 5. C. hzspid,ssuna. 

I. Coldenia Greggii ( T. & G.) Gray. Shrub more or less globose, 1-3 dm. but at times
5 dm. or more tall, becoming much-branched, very twiggy and compact in age; leaves 

numerous, shortly petiolate, ovate to elliptic, 5-9 mm. long, 2.5-6 mm. wide, usually 
densely tomentulose and pale on the lower surf ace, usually pale or slightly tawny and 
densely tomentulose with an admixture of stout coarse usually appressed hairs on upper 
surface; flower clusters 1- 2 cm. in diameter; calyx sessile, eventually with the mature 
fruit tightly embraced by the base of the lobes detaching and the whole calyx functioning 
as a means of wind dissemination, the lobes very slender and elongate, subulate-filiform, 
decidedly unequal, 5-9 mm. long, plumose with an abundance of very slender long 
spreading hairs and bearing also minute inconspicuous gland-tipped hairs, usually some
what smoke-colored or more or less purplish at maturity; corolla pink to magent;i, 6.5-8 
mm. in total length; fruit at maturity lance-ellipsoidal, 2- 2.5 mm. long, 1-1.2 mm. thick
near the middle, by abortion always one-ce1led and one-seeded, thin-walled ( not at all
bony!), indehiscent, dorsal side usua1ly lustrous and above the middle sparsely hispidu-
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lous, ventral side bearing dull pale papery tissue representing the three aborted cells of 
the fruit. Usually found only on and about exposures of limestone in the Trans-Pecos, 
Mar.-Aug.; also N.M., e .  Chih., w. and s. Coah., to n. Zac. and Dgo. 

2. Coldenia canescens DC. 0REJ A DE PERRO. Plant from a woody taproot, suffrutes
cent, to 1 dm. tall and 3 drn. thick, the usually numerous leaf stems and branches pallid, 
tomentose; leaves numerous, shortly petiolate, ovate to elliptic or elliptic-lanceolate, 
obtuse or broadly acute at the ends, 7-15 mm. long, 2.5-9 mm. broad, thickish, the 
margins narrowly somewhat revolute, densely pale tomentose on lower surface, with a 
thinner tomentum intermingled with short stiffish usually appressed hairs that arise from 
discoid or thickened bases on upper surface; calyx sessile, persistent, at anthesis 3-4 mm. 
long, the lobes about as long as the corolla tube, unequal, united above the base; lobes 
of the fruiting calyx lanceolate, usually long-attenuate, 4-7 mm. long, below the middle 
1-1.5 mm. broad and scarious margined, and tightly embracing the ovoid-globose fruit
almost to its apex; corolla 5-6 ( -8) mm. in total length, pink, rose or rarely white, the
broadly rounded lobes 1.8-3 ( -4.5) mm. broad and 1.5-2 ( -3.5) mm. long, the margins
frequently erose; fruit at maturity glabrous or hairy, 2.5-3 mm. in diameter, 2-2.5 mm.
high, the pericarp marked by 4 equispaced longitudinal grooves. In the Trans-Pecos, e.
to Mitchell and Tom Green cos. and s.e. to Hidalgo Co., Mar.-Aug.; also s. N.M. and
Mex. ( extending s. to the states of Hgo. and Qro. ).

A very pronounced calciphile, growing on limestone, caliche or rocky calcareous soils. 
It is quite possible that the more western plant (Calif. to N.M., s. to n. Mex.), segre

gated as var. subnuda I. M. Johnst., may be found in Brewster and Presidio cos. It is a 
coarser and less depressed plant with usually larger, more rounded, greener leaves, and 
a more sparsely tomentose indument that contains coarser, more spreading hairs. 

3. Coldenia mexicana Wats. var. mexicana. Plant forming mats from a woody taproot,
tomentose, usually pale, 2-5 dm. broad, the older stems fruticulose but never very strong 
and rigid; leaves white tomentose, clustered, home mostly on short branchlets along the 
main stem and branches, thickish, veinless, elliptic to somewhat ovate or broadly lanceo
late, to 1 cm. long and 6 mm. broad, acute to broadly obtuse at both ends, the margins 
revolute, both surfaces white tomentose, the upper surface also sparsely hispid ( discoid 
bases of bristles hidden in the tomentum); calyx sessile, firmly affixed, at an thesis 4-4.5 
mm. long, the lobes slender, gradually attenuate, villose and sparingly hispidulous; corolla
pink to magenta, 7-9 mm. in total length, the lobes rounded and spreading, 2-2.5 mm.
long and 2.3-3.2 mm. broad; nutlets to 1.4 mm. long and 0.9 mm. thick, dusky, back
convex, papiUate. Usually on or about exposures of Upper Cretaceous beds and most com
monly on silty or only moderately rocky soils in the Trans-Pecos, Apr.-June; from Tex., s.
and s.e. across Coah.

3a. Coldenia mexicana var. tomentosa ·(Wats.) I. M. Johnst. Usua11y in areas of Upper 
Cretaceous beds and most frequently on rocky soils w. of the lower Pecos in s. Val Verde 
and TerreU cos., Apr.-July; s. through Coah. 

4. Coldenia gossypina (Woot & Standl.) I. M. Johnst. Plant forming mats 2-4 dm.
broad from a woody taproot, the young branchlets densely villulose; leaves clustered 
mostly on very short branchlets along the main stems and branches, oblong or oblanceo
late, to 8 mm. long and 2 mm. broad, in age detaching from the persistent petiole; upper 
leaf surface cinereous, bearing spreading pungent bristles arising from a thickened 
mineralized base and also a fine vilJulose indument composed of small pallid slender hairs; 
lower leaf surf ace only partially covered by the loosely revolute leaf margins, villulose 
and usua11y retrorsely so along the lower half of the prominent midrib; calyx sessile, at 
anthesis 3-3.5 mm. long, permanently affixed, the Jobes lanceolate, densely short-vi11ose 
and hispidulous; corolla pink to magenta, 7-8 mm. in total length, the lobes rounded, up 
to 2 mm. long and 3 mm. broad; nutlets dusky, ovoid, to 1.2 mm. long and 0.8 mm. broad 
below the middle, covered with grayish vesicular papillae of unequal size. Usually on 
gypseous soils in the Trans-Pecos and along the Rio Grande n.w. to El Paso, Apr.-July; 
Tex., N.M., Chih. and Coah. 

5. Coldenia hispidissima (T. & G.) Gray. Plants forming matted growths 2-4 dm. in
diameter spreading from a woody taproot, the younger branchlets viJJulose-'hispidulous 
with minute spreading or retrorse hairs and sometimes with pungent bristles; leaves 
clustered mostly on very short branchlets along the main stems, usually linear but rarely 
ovate or elliptic, to 1 cm. long and 1 mm. wide, usually distinctly narrower than the 



Boraginaceae (Borage Family) 1285 

indurated petiole base, the upper surface usually green and bearing scattered spreading 
pungent hairs that arise from bulbose or discoid bases; calyx sessile, broadly and perma
nently attached in a leaf axil, at anthesis about 3 mm. long; calyx lobes narrowly lanceo
late, villous-ciliate below the middle, frequently terminated by a stiff bristle, the back 
minutely hispidulous, at maturity with a thickened slightly prominent midrib; corolla 
usually pink, about 7.5 mm. in total length, the lobes rounded and spreading, about 2 
mm. long and 3 mm. broad; mericarps ovoid, usually only one or two maturing, to 1.4
mm. long and 1 mm. broad below the middle, papillate or vesicular-papillate. Usually
on gypsum or strongly gypseous soils in the Trans-Pecos and e. of the Pecos River through
Loving, Ward and Crane cos. to Ector and Irion cos., May-Aug.; also widely distributed
in N.M.

4. TOURNEFORTIA L.

A genus of about 150 species composed chiefly of scandent shrubs and occurring mainly 
in the American tropics. 

I. Tournefortia volubilis L. Twining vine; stems slender, frutescent, sparsely and
minutely strigose or tomentulose when young; leaves lanceolate to ovate or elliptic, 
pinnately veined, to 9 cm. long and 4 cm. broad, with a slender petiole 5-13 mm. long, 
base acute to rounded, apex acute or attenuate, above glabrous or minutely strigose, 
below paler and more densely hairy; inflorescence terminal or not infrequently lateral, 
bearing 3 to 10 very slender scorpioid cymes 3-8 cm. long; calyx 5-fid, about 2 mm. long, 
borne on a very short stout pedicel, the lobes cuneate; calyx in fruit with much-t'hickened 
pedicels and slightly enlarged lobes, embracing base of drupe, persistent, not falling with 
fruit; corolla greenish-yellow, the tube 2-3 mm. long, strigose outside, the lobes linear, 
1-2 mm. long, spreading, broad only at the base; stamens included; fruit a drupe; exocarp
white, with 1 to 3 black spots on the side, blackening on drying; endocarp usually roughly
2- or 3-lobed (2-- or 3-seeded) or simple and I-seeded. In open forests climbing on
trees and in arroyos in Cameron Co., Feb.-July; from n. S.A., n. through the W.I., C.A.
and Mex. to Fla. and southernmost Tex.

A very variable species in leaf shape and indument. 

5. HELIOTROPIUM L. TURNsoLE. HEuomoPE 

Annual or perennial, herbaceous or more or less shrubby plants; leaves small to large, 
sessile or petiolate; cymes unilateral and generally distinctly scorpioid, with or without 
bracts; corolla white, yellow or purple, variable in form, throat frequently pubescent 
inside; anthers included, filaments extremely short; style present or absent; stigma usually 
frustrumlike or conic, mostly sterile, receptive only in a band around the base; fmit dry, 
at maturity breaking up into 4 I-seeded or 2 2-seeded mericarps; seeds usually with a 
thin endosperm. 

About 250 species widely represented in the wanner parts of the world. The species 
are particularly numerous in arid regions. 
1. Mature fruit breaking up to form 2 mericarps, each one 2-seeded; leaves evidently

veined; cymes bractless ( 2 ) 
I. Mature fruit breaking up into 4 !�seeded mericarps; leaves may or may not be

evidently veined; cyrnes with or without bracts ( 5) 
2( 1). Stems and younger parts glanduliferous; corolla tube very hairy inside; an escape 

from gardens ................................. 1. H. amplexicaule.
2. Stems and younger parts not glanduliferous; native species ( 3)
3(2). Mericarps with two seminiferous cells and no sterile ones, the surface warty with

pale minute vesicular epidermal appendages; corolla tube sparsely but distinctly 
strigose inside; plant erect, fruticulose, from a taproot .................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. H. anglospennum. 

3. Mericarps with two seminiferous cells and one or more sterile cells, the surface
densely fine hairy, more or less velvety; corolla tube glabrous inside; plants her
baceous, rhizomatous, the stems spreading ( 4) 
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4( 3). Plant with simple hairs; leaf blades ovate to broadly lanceolate or somewhatcordate, 3-6 cm. long, 1-4 cm. wide; veins numerous, evident, branched; fruit with a corky mesocarp; each mericarp with a single sterile cell .............. .. . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . 3. H. 1n0lle. 4. Plant with malpighiaceous hairs on stems and leaves; leaf blades lanceolate, 2-4.5 cm.long, rarely more than 1 cm. wide; veins few or none, obscure, always simple; fruit lacking a corky mesocarp; each mericarp with 3 sterile cells of which the 2 larger are partially :filled with corky tissue .............. 4. H. glabriusculum.

5( 1). Plant very succulent, glabrous, usually glaucous ( 6)5. Plant not succulent, hairy, never glaucous ( 7) 
6( 5). Corolla white, the limb 1.5-3 mm. in diameter; leaves 8 mm. wide or less ............................................. 5. H. curassavicum var. 

curassavicum. 6. Corolla white and often purple-tinged at throat, the limb 5-10 mm. in diameter; leavesto 17 mm. wide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. H. curassavicum var. 
obovatum. 

7 ( 5). Plant perennial ( Doubtful cases should be keyed under both alternatives) ( 8)7. Plant annual ( 10) 
8( 7). Corolla greenish-yellow, tubular, the lobes elongate, attenuate, acute; stigmatic head elongate, cylindric; anthers not coherent; plant bushy, fruticose; inflorescencebractless • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. H. Torreyi. 8. Corolla white, funnelform, the lobes broad; stigmatic head short; anthers with tipscoherent; plants not noticeably fru!icose and bushy ( 9) 
9( 8). Plants rhizomatous, the parts above ground renewed annually; inflorescence with a few inconspicuous bracts; leaves green, 10-24 mm. long, 2- 5 mm. wide ....... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. H. Greggii. 9. Plants with a prostrate shrubby caudex; inflorescence abundantly leafy-bracted; leavessmall, usually gray, very numerous and usually crowded and overlapping, usually3-5 mm. Jong and 0.7- 1  mm. wide ............... 8. H. confertifolium. 

1 0( 7). Cymes bractless; leaves usually with evident veins ( 11) 10. Cymes with leafy bracts; leaves veinless or the veins few and obscure ( 13)
11 ( 10). Throat of corolla pubescent just below the limb; corolla lobes narrow and acute;mericarps coarsely strigose . . . . . . . . . . . . . . . . . . . . . . 9. H. procumbens. 11. Throat of corolla glabrous; the shallow corolla lobes broad and rounded; mericarpsglabrous or at most very finely strigose or puberulent ( 12) 
12 ( 11). Fruit 2-lobed, with lobes widely divergent; rnericarps smooth, strongly ribbed............................................. 10. H. indicum. 12. Fruit 4-lobed, the Jobes not widely divergent; mericarps strongly tuberculate ..... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11. H. europaeum. 

13 ( 10). Corolla lobes longer than broad and narrowed below the middle; fruiting calyxwith slender pedicels 2-1 0 mm. long; stigmatic head slender and elongate, borne on a very short style ........................... 12. H. tenellum. 13. Corolla lobes broader than long or only obscurely developed; fruiting calyx pedicels short and stout or none, usually evidently less than 5 mm. long; stigmatic head short and stout ( 14) 
14( 1 3). Fruit not compressed laterally, radially 4-lobed; style stout, 0.6- 0.9 mm. long; stigmatic head lacking a conspicuous terminal tuft of hairs; southern Texas ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13. H. texanum. 14. Fruit strongly compressed laterally, 2-lobed; styles slender and elongate, 2.5-4 mm.long; stigma bearing a conspicuous terminal tuft of hairs ( 15) 
1 5( 14). Corolla limb 15-2 0 mm. in diameter, pentangular in outline, obscurely and very 
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15. Corolla limb 6-17 mm. in diameter, star-shaped, the lobes triangular and acute; Hower
and fruit crowded into readily delimited racemose inflorescences 5-10 cm. long, 
forming the outer half of the leafy branchlets produced by the main stem and its 
primary branches; coastal plain of southern Texas •. 15. H. racemosum. 

1. Heliotropium amplexicaule Vahl. Perennial from a deep woody root, 2-5 dm. tall,
more or less abundantly and minutely pubescent and sometimes sparsely villous or hispid; 
stems usually several from the root, ascending or decumbent, loosely and ascendingly 
branched; leaves oblong to oblanceolate, to 9 cm. long and 18 mm. wide, acute to 
rounded at apex; inflorescence terminal on the leafy branches or lateral and extra-axillary, 
forked, consisting of a cluster of 2 to 5 scorpioid cymes; peduncle naked, 1-10 cm. long; 
calyx sessile, evidently shorter than corolla tube, usually glandular-pubescent, persistent, 
the lobes nearly equal, linear to lanceolate, at anthesis 2.5-5 mm. long, spreading after 
fall of fruit; corolla funnelform, blue or purple or rarely white, the limb 4-8 mm. in 
diameter, the lobes short and broad, the tube well-developed, about 5 mm. long; fruit 
glabrous, 1.5-2.5 mm. high, 2-3 mm. long, slightly compressed laterally. Frequently cult., 
occurring erratically in fields and waste places, Apr.-Aug.; nat. of Arg. and Urug., now 
widely adv. and escaped. 

2. Heliotropium angiospennum Murr. A loosely branching coarse weedy annual or
short-lived perennial, becoming somewhat fruticose at maturity, erect or decumbent, 
3-8 dm. tall; stems loosely and ascendingly branched above the base, moderately or even
sparingly hispidulous; leaves mostly alternate, frequently dotted with very minute pale
mineralized warts, ovate to broadly lanceolate, to 6 cm. long and 25 mm. wide, above
sparingly hispidulous, below paler with hairs confined mostly to the midrib and veins,
apex acute, base acute to rounded, abruptly contracted into a petiole 2-9 mm. long;
inflorescence scorpioid, simple or geminate, evidently pedunculate, bearing crowded
2-ranked flowers and fruits, terminal on the leafy shoot or borne extra-axillary and lateral
along the leafy shoot, in maturity slender and elongate, to 15 cm. long, stiff and erect,
carried on a naked peduncle 1-5 cm. long; calyx sessile, the lobes equal or nearly so,
lanceolate to lance-oblong, usually 1.5-2 mm. long, only moderately accrescent in fruit;
corolla white, the limb 2-3 mm. broad; fruit strongly compressed laterally, usually 1.5-2
mm. high, 2-3 mm. long. In sandy and gravelly soils in chaparral, thickets and open fields
in s. Tex., throughout year; from Bol. and n. Chile, n. through C.A. and the W.I. to Fla.
and s. Tex.

3. Heliotropium molle (Torr.) I. M. Johnst. Low perennial, occurring in colonies;
steins decumbent, loosely branched, 1-3 dm. long, developing anew each year from the 
root or from a small weakly developed caudex, gray or tan, appressed hispid-villose; 
leaves numerous, with a petiole 1-3.5 cm. long, densely hispid-villose with appressed 
hairs, the margin moderately to coarsely crenate and visually crisped, apex acute to 
obtusish, base usually broadly asymmetric; inflorescen�e terminal on the leafy stems 
or opposite leaves, consisting of 2 or 3 densely flowered scorpioid cymes borne at 
the apex of a naked peduncle 2-4 cm. long; calyx subsessile, at anthesis 2-3.5 mm. 
long, the lobes at maturity 3-5 mm. long, linear-lanceolate, hairy, embracing the 
fruit; corolla white or slightly stained with purplish, in throat yellow, total length 6-10 
mm. long, funnelform, the lobes rounded and separated by well-developed plaited
inflexed sinuses; fruit dry, ovoid-globose, 3.5-4 mm. high, dorsiventrally 4.5-5 mm. long.
Growing in valley soils, on Hats, usually in places where water collects and stands for a
short time after rain storms, and most commonly in places in the vie. of Upper Cretaceous
outcrops, in Tex. only from Brewster Co. and from along the Rio Grande in w. Presidio
Co., Apr.-Sept.; also Coah. and Chih.

It is worthy of note that another Texan species of this genus, which also grows on 
clay Hats in places where there is a shallow pooling of water after rains, likewise has 
what appears to be buoyant corky tissue developed in the mericarp. This corky tissue in 
the mericarps of H. molle and H. glabriusculum may be useful in the dissemination of 
the fruit by water and may be adaptations for the specialized habitat these plants affect. 

4. Heliotropium glabriusculum (Torr.) Gray. CoLA DE ALACRAN. Perennial, forming
colonies; stems usually several, springing from the root crown or from a small caudex, 
renewed annually, grayish strigose with the hairs all malpighiaceous, loosely decumbent 
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and branched, 1-3 dm. long; leaves numerous, green, minutely and abundantly dotted, 
firm, usually glabrous except on the petiole and along_ the prominent midrib on the lower 
surface, the margin weakly revolute and usually more or less evidently crisped, apex 
acute, base narrowed into a petiole 1-6 mm. long; inflorescence terminal on the leafy 
stems and branches, consisting of 2 or sometimes 3 densely flowered scorpioid cymes 
borne clustered on a naked peduncle 1-3 cm. long; flowers fragrant; calyx sessile, 2-3 
mm. long, the lobes lanceolate, attenuate, moderately unequal, with a few malpighiaceous
hairs down the middle line and sparingly ciliate with simple hairs on the margin; corolla
white with a greenish-yellow throat when fresh, becoming cream-colored with a purplish
throat when dry, 4-5.5 mm. long, the sinus between the short corolla lobes simple, closed
with neither plaits nor lobules; fruit grayish from a dense pubescence of minute simple 
hairs. Heliophytum glabriusculum Torr. Growing on valley soils, usually on clay in 
limestone areas, and particularly in places subjected to temporary flooding after rain 
storms, in Tex. it has been collected most frequently in s. Brewster and s. Pecos cos., but 
it is also known from Val Verde, Maverick, Webb and McMullen cos., May-Aug.; from 
Tex. s. to e. Dgo. and n. Zac. 

The malpighiaceous hairs distinguish H. glabriusculum from all other Texan 
Boraginaceae. 

5. Heliotropium curassavicum L. var. curassavicum. SEASIDE HELIOTROPE, COLA DE
MICO. Perennial, usually with a deep rhizome; stems prostrate or laxly decumbent, rubbery, 
to 4 dm. long and 5 mm. thick, ascendingly branched; leaves oblanceolate, often narrowly 
so, thick and juicy, strongly compressed, to 4 cm. long and 8 mm. wide, the apex obtuse 
or rounded; inflorescence terminal or extra-axillary and lateral along the leafy stems, 
single or paired or rarely ternate, densely flowered, entirely bractless, scorpioid cymes, in 
fruit elongating, becoming as much as 1 dm. long and the rachis usually more or less 
broadened and Battened; calyx sessile or nearly so, lobed almost to the base, the lobes 
lanceolate or oblong, equal or nearly so, fleshy, at anthesis 1-1.4 mm. long, moderately 
accrescent in fruit; corolla white, smalJ, 1.2-3.5 mm. long, entirely glabrous, the lobes 
rounded, the tube shortly surpassed by the calyx lobes; fruit 4-lobed, 2-2.5 mm. high, 
2-3 mm. thick, obscurely compressed laterally, embraced by the somewhat accrescent
calyx lobes, smooth and glabrous; mericarps bearing a thick layer of firm vesicular exocarp
which apparently functions as a float-organ in water dissemination. In sandy soil along
beaches, about ponds, saline Hats and similar areas throughout Tex., most of the year;
from Fla., n. to Del., w. to Okla., Tex. and N.M., s. in the W.I., Mex. and C.A. to
Surinam and Col. and thence s. along the Pac. Coast of S.A. to Chile and Arg.; introd. in
s. Eur.

Var. obovatum DC. The corolla limb of var. obovatum is 5-10 mm. wide, at most only
purplish-tinged at the throat, and the fruit is 2.5 mm. wide. The oblanceolate to spatulate 
leaves are also to 2 cm. wide. H. spathulatum Rydb. Rare, Dallam Co. in the Plains 
Country, on the edge of a large old buffalo wallow (playa lake) e. of Texline, June-July; 
w. U.S.

6. Heliotropium Torreyi I. M. Johnst. Small shrub, 1-5 dm. tall, gray-green, usually
stiff and bushy; stems slender, ascendingly branched, frutescent; branchlets strigose, 
frequently densely so and pallid; leaves abundant, linear, to 3 cm. long and 3 mm. wide, 
sparsely strigose, acute, scattered along the branchlets or sometimes in axillary fascicles, 
subsessile or with a petiole less than 1 mm. long, the margins revolute; racemose cymes 
terminal on the leafy branchlets, slender, 1-2 or rarely as much as 1 dm. long; calyx 
lobes linear, strigose, to 5 mm. long and 0.4 mm. wide, acute, moderately unequal; 
tubular portion of corolla about 4 mm. long, not surpassing the calyx, densely strigose 
outside, glabrous inside, with an annular linear constriction just above base, the throat 
with weak pleats above the middle, the limb 3-4 mm. in diameter; fruit 3 mm. thick, 2 
mm. high. H. angustifolium Torr., non Raf. Mostly on open or brushy limestone slopes
or mesas, in the Trans-Pecos, the Edwards Plateau, along the Balcones Escarpment, from
Presidio and Pecos cos. e. in cos. along the Rio Grande to Edwards, Kinney and Uvalde
cos., also on limestone and caliche beds from McMullen and Bee cos. through Duval,
Jim Wells and Jim Hogg to Hidalgo Co., Apr.-Nov.; from Tex. s. in N.L., Coah. and e.
Chih. to S.L.P.

Said to be a good browse for sheep. 
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1. Heliotropium Greggii Torr. Plant from a deep rhizome, strigose, pale-green; stems
usually numerous, prostrate or loosely decumbent, ascendingly branched, leafy, to 15 
cm. long; leaves numerous, thickish, lanceolate to linear, sessile or with petioles to 3 mm.
long, midrib prominent but veins absent, the margin revolute; inflorescence at 6rst
glomerate and then elongating into a loose racemose cyme to 5 cm. long, commonly 5-
to IO-flowered; calyx lobes about equal, 2-3 mm. long, lanceolate; corolla white with a
yellow throat, fragrant, the limb 7-12 mm. broad, shallowly lobed with 5 broad rounded
principal lobes and ( alternating with these) 5 smaller somewhat triangular incurved
lobes, the throat with hairy inflexed plaits, the tube inside bearing an inconspicuous
nectariferous ring about 0.5 mm. above the base; fruit very hairy, about 3 mm. thick and
1.5 mm. high. Usually forming colonies in places where water collects temporarily,
frequent along roadside shoulders and ditches, in sand, gravel or on clay flats, lacking in
volcanic areas, frequent and widely distributed in the Trans-Pecos and also e. in Loving,
Ward, Crane and Upton co'i., with outlying stations in Knox and Medina cos., Apr.-Sept.;
N.M., Tex., Coah., Chih., Dgo. and Zac.

8. Heliotropium confertifolium (Torr.) Cray. Plant usually less than 1 dm. tall, with a
woody taproot, the herbage grayish or somewhat silvery, clad with 6ne abundant, pale, 
loosely and antrorsely appressed hairs that are intermixed with some coarser spreading 
hairs, forming rounded masses of crowded leafy stems and at times cespitose or even 
pulvinate; caudex dichotomously branched, sometimes as much as 4 cm. thick, annually 
expanding by the addition of generous portions of some of the leaf-bearing sterns of the 
previous season, older branches of the caudex decorticated and becoming rough and 
brown and its oldest principal branches as much as 8 mm. thick; leaves small, alternate or 
the lowermost on the shoot opposite, usually bunched and more or less fasciculate at the 
apex of the shoot, several to many times longer than the adjoining stem intemodes, 
strictly ascending and usually somewhat imbricate, strigose and commonly bearing also 
some long spreading ha�, narrowly lanceolate; inflorescence terminal on the stems and 
branches, simple, 2- to IO-flowered, usually glomerate, foliaceous, 2-4 mm. long; calyx 
subsessile, densely strigose, 3-4 mm. long, the lobes moderately unequal, linear to linear
oblong, foliaceous; corolla white with a yellow throat, funnelform, 5-8 mm. in length, 
densely strigose outside, the limb 5-8 mm. in diameter, the narrowed lobes separated by 
a broad but strongly plaited sinus, the throat puberulent inside, with inflexed puberulent 
plaits below each sinus; fruit about 1.5 mm. thick and I mm. high. In w. Tex. usually 
associated with Upper Cretaceous limestones perhaps because of the trace of gypsum 
they contain, in s. Tex. in areas where mildly gypseous soils occur, ranging from w. 
Pecos Co. and the Big Bend s.e. in cos. fronting on the Rio Grande to Webb, Zapata, 
Starr and Hidalgo cos., also from Jim Wells and Jim Hogg cos., Mar.-Oct.; also n. Mex. 

9. Heliotropium procumbens Mill. Plant erect to loosely decumbent, 1-5 dm. tall,
moderately to abundantly strigose or appressed hispid-villose, pale-green or somewhat 
cinereous or even canescent; stems one to several, when single usually loosely and 
ascendingly branched above the base; leaves numerous, with petioles to 1 cm. long, 
narrowly oblanceolate to elliptic, plane or more or less evidently revolute, to 4 cm. long 
and 2 cm. wide, apex usually acute, base cuneate, upper and lower surfaces consimilar 
in coloration and indument; inflorescence consisting of usually numerous scorpioid cymes; 
cymes solitary or geminate, densely flowered, borne terminal or extra-axillary along the 
leafy stems, 3-10 cm. long, on naked peduncles 1-3 cm. long; calyx at anthesis 1-1.2 mm. 
long, the lobes unequal, especially in width, linear to broadly lanceolate, as long as or 
slightly longer than the corolla tube, at maturity nearly doubling in size and becoming 
more unequal; corolla white, 1.5-3 mm. long, the tube sparsely strigose outside, the limb 
2-3 mm. broad; fruit 1-2 mm. thick, 1-2 mm. high. A weedy species, usually growing in
damp situations or on land subject to flooding, n. to Jefferson, Hays, Bexar and Brewster
cos., Apr.-Nov.; in Fla., La. and Tex., mostly on the Coastal Plain, widely distributed in
the W.I., C.A. and trop. S.A.

10. Heliotropium indicum L. TunNSOLE, ALACRANCILLO. Coarse annual herb, villose
or hispid or hispidulous, to I m. tall; stems loosely branched, leafy, frequently fistulose; 
leaves with a petiole 4-10 cm. long, ovate to elliptic, drying thin, to 15 cm. long and 1 
dm. wide, the margin repand or undulate, apex acute, base obliquely acute to obtuse or 
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subcorclate; inflorescence a simple, very elongating scorpioi<l cyme to 3 dm. long, bearing 
two ranks of crowded flowers and fruits; calyx broadly sessile, 1,5-2 mm. long, the lobes 
linear or linear-lanceolate, unequal; corolla blue or violet ( or rarely white), puberulent 
or strigose outside, the limb to 4.5 mm. in diameter, the tube elongate, evidently sur
passing the calyx, usually about 3 mm. long, constricted at the throat; fruit miter-shaped, 
glabrous or puberulent. Along river banks and bottoms, ditches, lake shores and along 
creeks, e. half of Tex. w. to Dallas, Bexar and Hidalgo cos., June-Oct.; widely distributed 
in the warmer parts of Am. from n. Arg. to s. U.S.; also in the trop. of the Old World; 
probably a nat. of Am. 

11. Heliotropium europaeum L. Erect or decumbent herb, 1-5 dm. tall, loosely and
ascendingly branched; stems minutely and antrorsely hairy; leaves densely and minutely 
hairy, usually somewhat velvety, the hairs with thickened bulbose bases, elliptic to ovate 
or obovate, to 5 cm. long and 3 cm. wide, apex obtuse, base abruptly contracted into a 
slender petiole to 25 mm. long; inflorescence a simple or forked scorpioid cyme, becoming 
as much as 1 dm. long at maturity, borne on a naked peduncle 1-5 cm. long, terminal on 
the leafy branches or extra-axillary along their length; calyx sessile, at anthesis about 2 
mm. long, hairy, the lobes subequal, lanceolate, persistent and spreading or reflexed
after the fall of the mericarps; corolla white or somewhat bluish, yellow in the throat,
minutely hairy outside, about 3.5 mm. long, the limb 2-3.5 mm. broad, with short
rounded ascending lobes and strong reflexed pleats at and below the sinus. Rare ( col
lected once in Hays Co.), introd. weedy species (seen from N.J., Pa., Va., Fla., Ga., Ala.,
Miss., La. and Tex.); nat. of s. and cen. Eur., N. Afr., and e. to the Caucasus and Iran.

12. Hcliotropium tenellum (Nutt.) Torr. Plant erect, 2-5 dm. tall, usually simple below
and abundantly and loosely branched above or about the middle; stems and branches 
slender, minutely strigose; leaves linear, to 5 cm. long and 5 mm. wide, narrowed toward 
both ends, minutely strigose, the margins revolute; flowers borne in slender, elongate, 
very loose terminal racemose cymes; calyx lobes extremely unequal, linear, with revolute 
margins, foliaceous, longest one about 4 mm. long at anthesis, becoming at least 5 mm. 
long and sometimes as much as 1 cm. long at maturity, twice as long as the shortest 
lobe; corolla funnelfonn, white with a yellow throat, 6 mm. long, the limb 5-6 mm. in 
diameter, deeply lobed ( the lobes obovate to elliptic), the tube glabrous inside, upper 
portion narrowed with inflexed pleats; fruit 3 mm. broad, 1.5 mm. high. H. Nuttallii House, 
Lithospermum tenellum Nutt., L. gracile Raf. On rocky or gravelly soils in the open or 
in cedar-oak woods or brushlands, mostly limestone, in the e. two thirds of Tex., May
Oct.; �ram Ky., Mo. and Kan. s. to Ga., Ala, and Coah. 

13. Heliotropium tcxanum I. M. Johnst. Plant 1-4.5 dm. tall, simple and erect or with
few to numerous ascending leafy stems; stems usually scantily branched, antrorsely 
short-strigose; leaves firm, thickish, rather bright-green, mostly alternate, strigose, 
oblanceolate to broadly lanceolate, to 3 cm. long and 9 mm. wide, apex acute, base 
narrowing into a slender petiole 2-5 mm. long, the margin usually revolute; inflorescence 
terminal on the leafy stems and branches, scorpioid, bearing numerous crowded 2-ranked 
flowers; calyx lobes very unequal with 2 lobes evidently longer and broader than the 
other three, the largest lobe oblong at anthesis and to 3.5 mm. long and 1.5 mm. wide, 
becoming slightly larger in fruit; corolla white with a yellow throat, sparsely strigose 
outside, funnelform, 5-10 mm. long, the limb to 12 mm. broad; fruit hispidulous, 2 mm. 
thick, l mm. high. In sandy soils of the Rio Grande Plains to Atascosa Co., June-Oct.; 
Tex. s. to S.L.P. 

14. Heliotropium convolvulaccum (Nutt.) Gray. Plant 1-4 dm. tall; stems at first
usually simple and erect and later developing elongate ascending branches, less commonly 
becoming widely branched and sprawling or decumbent, strigose, the younger parts 
densely so and cinereous; leaves shortly petiolate, numerous, firm, appressed-strigose, 
the hairs arising from mineralized bulbous or discoid bases, lanceolate to ovate, to 4 cm. 
long and 15 mm. wide, the margin flat or very narrowly revolute, apex acute, base 
cuneate to rounded; flowers extra-axillary; calyx at anthesis 4-6 mm. long, becoming 6-8 
mm. at maturity, the lobes linear-lanceolate or subulate-linear, unequal, with the two
largest lobes evidently broader and 0.5-1 mm. longer than the shortest lobe; corolla
pure-white with a yellow throat, fragrant, opening during morning and evening, the
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limb widely funneHonn and 15-22 mm. broad, the tube 8-11 mm. long, strigose outside, 
inflexures in the throat alternating with vertical bands of hairs borne along the principal 
veins; fruit 3-4 mm. long, 2-2.5 mm. thick, and 2-2.5 mm. high. In dunes and sandy 
places in w. Tex. and extending e. along the Rid River Valley to Grayson Co. and along 
the Brazos Valley to McLennan Co., June-Oct.; from Neb. and Wyo. s. to s. Nev., Ariz., 
Tex. and n. Chih. 

15. Heliotropium racemosum (Rose & Standl.) I. M. Johnst. Plant 1-4 dm. tall; stems
at first simple and erect but later developing elongate branches and usually becoming 
sprawling or decumbent, coarsely strigose, the young parts densely so; leaves shortly 
petiolate, numerous, firm, strigose ( the hairs stiff, straight and closely appressed and 
parted left and right on either side of the midrib, their bases bulbose or discoid), 
lanceolate or rarely oblong to elliptic, to 4 cm. long and 11 mm, wide, apex acute; Bowers 
and fruit extra-axillary; calyx strigose, 4-5 mm, long in anthesis and becoming 5-6 mm. 
long in fruit, the lobes unequal, linear to linear-lanceolate; corolla pure-white, fragrant, 
usually opening at night or on cloudy days, the limb when expanded funnelfonn and 6-17 
mm. broad, tubular portion of corolla 4-8 mm. long, strigose outside, the inflexed fold
from the sinus of the corolla limb extending down into the mouth of the corolla and
continuing only as very weak inflexures in the upper half of the throat; fruit usually 2
mm. high, 3-3.5 mm. long, and about 2 mm. thick at maturity. H. convolvulaceum var.
racemosum ( Rose & Stand!.) I. M. Johnst. Sandy places in the Coastal Plain of s. Tex.,
s. and s.e. of San Antonio; also known from Travis Co., May-Oct.; endemic.

Closely related to the more northern and western H. convolvulaceum, and differing
only in its smaller Bowers, its star-shaped corolla limb with acute lobes, and its denser 
and more readily delimited inflorescences. 

6. OMPHALODES MILL.

About 28 species, mostly in the Mediterranean region and Asia. 
I. Omphalodes aliena Gray. Weak decumbent annual; stems loosely few-branched,

very slender, 1 mm. or less thick, to about 6 dm. long, sparingly hispidulous or strigose, 
ascending mostly from near the base of plant, soon spreading; leaves few, long-petioled, 
alternate, borne mostly below the middle of the plant, ovate, cordate at base, apiculate, 
1-4 cm. long and about as wide, sparsely hispidulous, drying thin; petiole 1-4 cm. long;
inflorescence slender, racemose, terminal, at maturity very elongate and remotely flowered,
bractless or rarely with a single small foliaceous bract; flowers with slender pedicels at
anthesis 1-5 mm. long, at maturity to 3 cm. long; calyx lobes 5, lanceolate, strigose, 1.5
mm. long at anthesis, acute, doubling in size at maturity; corolla rotate, sky-blue or
sometimes white, yellow in the throat, the tube very short, the limb 8-10 mm. in diameter;
faucal appendages well-developed, trapeziform, puberulent, protrudent; mericarps 4,
depressed, forming a pyramid, attached to the small carpophore by their inner faces, their
margins broad and thin, entire to serrate or ciliate, reflexed over the back of the mericarps
so as to form on each a small nearly closed cell opening outwards by a small hole, the
mericarps smooth on the back. Limestone areas in s. Val Verde, Terrell, Presidio and
Brewster cos., Mar.-Apr.; also n. Mex.

7. CYNOGLOSSUM L. HoUND's TONGUE, BEGGAR'S-LICE 

Biennial or perennial or rarely annual plants; leaves alternate, the basal ones long
stalked; racemes elongating, usually ebracteate, rarely bracted at the base; calyx cut to 
beyond the middle, somewhat accrescent at maturity and spreading or reflexed; corolla 
cylindrical or funnelfonn; lobes broad, spreading, imbricate; throat with trapeziform, 
oblong or sublunate appendages; stamens included, affixed in the tube; filaments short; 
anthers oblong or elliptic; ovules 4; mericarps 4, depressed-ovoid or orbicular, glochidiate, 
ascending or divaricate, back flat or convex, frequently with an elevated margin, 
attached by a small or large medial to apical scar to a convex or pyramidal gynobase and 
frequently with a free subulate prolongation decurrent on the short entire style. 

A cosmopolitan genus of about 55 species. 
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1. Mericarps 5.5-7 mm. long; plant perennial ........... 1. C. virginianum. 
1. Mericarps 2.5-4 mm. long; plant biennial ........... 2. C. zeylanicum. 

1. Cynoglossum virginianum L. WILD COMFREY. Plant erect, the simple stems con
spicuously hirsute, 3-8 dm. tall; basal leaves elliptic-oblong, tapering at base and de
current upon the long petiole, 1-2 dm. long; cauline leaves sessile, progressively smaller, 
some broadly clasping at base, some often narrowed below and more or less expanded at 
the very base; racemes 1 to 4, usually 3, at maturity 1-2 dm. long, terminating a long, 
erect, terminal peduncle; calyx at anthesis 3-4 mm. long, the lobes to 2.5 mm. long in 
fruit; corolla blue to white, the tube 1.5-3 mm. long, the broadly rounded lobes more or 
less overlapping; fruiting pedicels 5-1 5 mm. long, recurved; mericarps globose-obovoid, 
uniformly bristly over the exterior surface; style obscured by the mericarps, 1-2 mm. 
long. Upland deciduous woods in e. Tex., Mar.-Apr.; from s. N.E. s. to Fla. and w. to e. 
Tex. 

2. Cynoglossum zeylanicum {Vahl) Thunb. Plant erect, depressed-strigose, the stems
without spreading or lax hairs, 3-9 dm. tall; radical leaves large, long-petioled, persistent 
at the time of flowering; cauline leaves oblong, sessile, entire, softly hairy, to 1 dm. long 
and 2 5  mm. wide, acute, frequently subdecurrent, glabrous or very minutely but scarcely 
scabrous on the upper sudace, the nerves beneath often prominent, the upper leaves with 
a narrowly cuneate base; racemes furcate, the branches long-fulvous toward their tips; 
pedicels of lower flowers often 3-6 mm. long; calyx lobes ovate, in fruit often 3 mm. long 
and broadly oblong; corolla small, 4- 5 mm. long; mericarps 2.5-4 mm. long, outer face of 
mericarps 3 mm. with no distinct medial line and with scattered glochidia often not 
much shorter than the marginal ones; carpophore linear, hardly conical at the base. Rare 
in e. Tex., May; nat. of India, Ceylon and Malaysia, introd. in various parts of the world. 

The silky indumentum and tawny young racemes are distinctive. 

8. LAPPULA F ABR. STICKSEED 

Small annual or rarely perennial herbs; leaves alternate, usually narrow, firm and 
veinless; flowers small, blue or white, on usually erect pedicels or rarely subsessi1e, in 
bracted racemes; calyx 5-parted into spreading lanceolate lobes; corolla with a rather 
short tube; lobes rounded, ascending, imbricate; throat closed by intruded appendages; 
stamens affixed in the tube, included; filaments slender, short; anthers oblong, obtuse; 
style short, surmounting the subulate-columnar gynobase, commonly surpassing the 
mature mericarps; stigma subcapitate; ovules 4; mericarps 4, erect, smooth or verrucose, 
narrowly but firmly attached to a slender elongate gynobase along the length of the well
developed ventral keel, back angulate or margined by a single row of prickles which 
by confluence frequently form a winglike or cupulate border. 

A difficult genus whose species are mainly critical ones, being largely separated by 
technical characters of the fruit, such as size and form of the mericarps, their surface and 
the characters of the dorsal margin. About 50 species in Eurasia, Australia and America. 

I. Mericarps with marginal prickles in at least two rows .. 1. L. echinata.
I. Mericarps with marginal prickles definitely in a single row { 2)
2 { 1). Marginal prickles distinct to base or nearly so, not confluent to form a copulate

structure ..................................... 2. L. Redowskii. 
2. Marginal prickles confluent, forming a conspicuous smooth copulate structure on

back of some or all the mericarps ................ 3. L. texana. 

I. Lappula echinata Gilib. Erect annual, 1.5-8 dm. tall, the stems simple to freely
branched, harshly appressed-pubescent and canescent; leaves linear to linear-oblong or 
the lowest oblanceolate, acute to obtuse, narrowed to a sessile base, closely ascending, 
2-5 cm. long, roughly pubescent like the stem, passing above into the linear or lanceolate 
bracts of the usually numerous racemes; pedicels 1-3 mm. long; calyx lobes broadly 
linear, appressed-bristly, in fruit spreading, 2.5-3 mm. long; corolla bright-blue, the limb 
2-4 mm. broad, the tube surpassing the calyx; rnericarps 3-4 mm. long, sharply verrucose
or muricate dorsally, with 2 marginal rows of long slender bristles not confluent at base,
these sometimes irregularly distributed over most of the back. L. Lappula ( L.) Karst.
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Occasionally in waste places and cult. ground; nat. of Euras.; widespread as a weed in n. 
U.S. and Can. Reported from Texas 65 years ago but we have seen no specimens. 

2. Lappula Redowskii (Hornem.) Greene. Annual, 1-5 dm. tall, usually somewhat
cinereous, hispid-villose, the hairs spreading or loosely ascending; stems usually single 
but not infrequently with several minor stems springing from the base of the major stem; 
leaves narrowly oblanceolate to spatulate, the basal leaves to 5 cm. long and 8 mm. wide, 
clustered into a rosette which usually persists ( at least in the dried state) until some 
time after anthesis, the stem leaves gradually reduced in size upwards along the stem; 
cymes racemose, terminating the stems and branches, abundantly and conspicuously 
bracted, becoming loosely flowered and to 3 dm. long at maturity; calyx at anthesis 2 -3 
mm. long, the mature calyx with unequal linear or lanceolate usually spreading lobes 3-5
mm. long; pediccls of fruiting calyx stiff, usually strictly ascending, 1 -3 mm. long; corolla
blue, surpassing the calyx 1 mm. or less, funnelform, the tube cylindric, about 1. 2 mm.
long; faucal appendages well -developed, borne at the base of the throat, intrusive,
invaginate. Widely distributed in cen. and w. Tex., usually in sunny places in disturbed
soils, Mar.-May; throughout w. U.S., in Arg. and Asia.

3. Lappula texana (Scheele) Britt. Annual, 1 -4 dm. tall, hispid-villose, the pale hairs
very slender and loosely ascending; stems single or several to many, simple and branched 
only above the middle; leaves narrowly oblanceolate or spatulate, rounded to obtuse at 
apex, the basal leaves crowded into a rosette which persists at least in a dried state for 
some time after anthesis, to 8 cm. long and 5 mm. wide, the cauline leaves gradually 
smaller up the stem; cymes racemose, solitary at the ends of the stems and its branches, 
becoming loosely flowered and 1 -3 dm. long at maturity; calyx at anthesis 2 -3 mm. long, 
at full maturity its lobes usually spreading, unequal, linear to lanceolate, 3-5 mm. long; 
pedicel becoming 1-4 mm. long, stiff, usually strictly ascending; corolla blue, funnelform, 
commonly 3 mm. long, surpassing the calyx lobes 1 mm. or less, the tube cylindric, 
usually about 1.2 mm. long; faucal appendages borne at the base of the deep throat, 
invaginate, intrusive. In fields, prairies, waste places and rocky soils, from Wichita Co. 
s. to Webb Co. and w. to n.e. Panhandle and s.w. to Davis Mts., Mar.-June; from Kan.
to Ida., s. to Tex., N.M., and n. Ariz.

9. HACKELIA Qpiz STICKSEED 

Coarse biennial or perennial or rarely annual herbs; leaves alternate, broad and veiny; 
flowers in naked or inconspicuously bracted racemes paniculately disposed; pedicels 
slender, recurving in fruit; calyx cut to the base into spreading ovate to oblong or 
lanceolate lobes; corolla white or blue, with a short or elongate tube; lobes rounded, 
imbricate; throat with trapeziform intruded appendages; stamens included, affixed at 
middle of tube; filaments slender, short; anthers oblong to elliptic; style slender, scarcely 
il at all surpassing the mericarps; stigma capitate; ovules 4; mericarps 4, erect, ovoid, 
affixed ventrally to the pyramidal gynobase by a broad medial or submedial areola, 
margin with subulate glochidiate appendages that are frequently confluent at the base, 
back smooth or with glochidiate appendages. 

A genus centering in western North America with outlying species in South America 
and Eurasia. 

1. Mericarps subequally prickly over the whole back or face . : ... . : ............ .
• • • . . • . . • • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. H. virg,n,ana. 

1. Mericarps only marginally prickly, smooth, verrucose or with several small glochidiate
prickles on back or face ( 2) 

2( 1 ). Flowers about 2.5 mm. long; outlets about 2.5 mm. long, the prickles free to the 
base ........................................ 2. H. grisea. 

2. Flowers 4 -6 mm. long; outlets 3-4 mm. long, the prickles usually somewhat united
at base ( 3) 

3 ( 2). Cauline leaves linear -oblong, sessile or nearly so; dorsal surface of mericarps 
smooth ...................................... 3. H. floribunda. 

3. Cauline leaves narrowly elliptic to lanceolate, noticeably petiolate; dorsal surface of
mericarps with several minute glochidiate prickles .. 4. H. pinetorum. 



1294 Boraginaceae (Borage Family) 

l. Hackelia virginiana ( L.) I. !\[. Johnst. Plant to about 1 m. tall, hirsute throughout,
the stem freely branched above; radical leaves broadly ovate to corclate, narrowed to a 
slender petiole, to 2 dm. long; cauline leaves ovate-oblong to oblong-lanceolale, acuminate 
at apex, tapering to the sessile base, to 15 cm. long, progressively reduced above and 
passing into the bracts; the numerous loosely paniculate racemes divaricate, with small 
bracts; pedicels and flower each about 2 mm. long, frequently supra-axillary; corolla 
whitish, about 2 mm. wide; mericarps of the globose fruit equally short-glochidiate over 
the whole back, 3-4 mm. long. In rich woods and open thickets in n.e. Tex. and the 
Panhandle, July-Sept.; from Que. and Me., w. to S.D., s. to Ga., Ala., La. and Tex. 

2. Hackelia grisea ( Woot. & Standl.) I. M. Johnst. Plant biennial from a short thick
taproot; stems stout, 8 dm. tall or less, simple below, canescent; basal leaves numerous, 
narrowly oblanceolate, obtuse, 3-5 cm. long; cauline leaves narrowly oblanceolate to 
linear-oblong, obtuse to acute, 2.5-4 cm. long, the upper sessile, the lower attenuate to a 
broad winged petiole; all leaves densely canescent on both surfaces, the hairs with large 
white bulbous bases; inflorescence sparse, with slender loosely few-flowered erect branches; 
bracts very small, lanceolate; pedicels 3-4 mm. long; sepals ovate, obtuse; corolla blue, 
2.5 mm. long; mericarps 2.5 mm. long, the spines as long as the body, free to the base, 
the back papillose. In open woods of mt. canyons in the Trans-Pecos and N.M., July
Sept. 

Its relatively small corollas, with ascending lobes, readily distinguish this species from 
other west American annual and biennial species in this genus. 

3. Hackelia floribunda (Lehm.) I. M. Johnst. Plants erect, stout, from a short-lived
perennial root, 5-12 dm. tall, the rough pubescence deflexed, mixed with some spreading 
hairs; leaves oblanceolate to linear or oblong, hirsutulous-appressed, the basal leaves 
petiolate, with spreading hairs, the stem leaves sessile above; racemes many, rather 
strict, densely flowered; pedicels 5-7 mm. long in fruit; corolla blue, 4-7 mm. broad; 
appendages small, obscurely papillate, not closing the throat; mericarps 3-5 mm. long, 
face of mericarp with a median ridge, muriculate, hirsutulous, without short glochidiate 
prickles, the marginal spines much-flattened at base, distinct or somewhat confluent, 4 
to 6 on each side, mostly exceeding in width the face of the mericarp. Brushy slopes and 
edge of woods in the Trans-Pecos, July-Aug.; mostly w. U.S. and Can., e. to Ont. and 
Minn. 

4. Hackelia pinetorum (Greene) I. M. Johnst. Stems erect-spreading, several from a
woody rootstock, to 7 dm. high; cauline leaves petiolate, narrowly elliptic to lanceolate, 
obtuse-apiculate to subacute, to about 6 cm. long and 15 mm. wide; racemes simple or 
sparsely branched, erect or ascending, laxly many-flowered, elongate; flowers about 4 
mm. long; mericarps 3-4 mm. long, the smooth disk with several minute glochidiate
prickles. On sheltered ledges on summit of Mt. Livermore, Davis Mts., rare, Aug.-Oct.;
also N.M.

10. CRYPTANTHA LEHM.

Annual or perenni,1 herbaceous or fruticulose plants, usually with coarse stiff pubes
cence; leaves opposite "'!.t base, firm, veinless; flowers white or very rarely yellow, in 
bractless or bracted spikes or racemes; calyx usually cut to the base, the lobes erect or 
connivent, linear or oblong; mature calyx investing the mericarps falling away individu
ally; corolla with usually a short cylindrical tube, with or without scales at the base 
inside, the throat with intruded appendages; corolla lobes imbricate, rounded, spreading; 
style slender, short or long, included; stigma capitate; ovules 2 to 4; mericarps 1 to 4, 
erect, ovate to triangular, roughened or smooth, margined or marginless, affixed laterally 
through a medial ventral and commonly basally forked groove to a usually columnar 
�ubulate or pyramidal gynobase. 

One of tl1e largest and most perplexing genera in the family, consisting of 100 or more 
species. It is exclusively American, mostly in western United States. Several of the species 
are reported to have value as forage for sheep. 

1. Plants annual; stems slender ( Doubtful cases should be keyed under both alterna
tives) (2) 

1. Plants perennial; stems usually rather stout ( 12)
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2 ( 1). Cymes with numerous evident bracts ( 3) 
2. Cymes bractless or having only a few very inconspicuous bracts ( 6)
3( 2). Gynobase elongate, slender, surpassing the mericarps; mericarps smooth, grooved

on the venter; plants small, with very slender wiry stems and small leaves (less 
than l cm. long and l mm. broad); roots and base of plants usually charged with a 
purple dye ................................... 1. C. micrantlia. 

3. Gynobase evidently much shorter than the mericarps; some or all the mericarps with
a warty surface and their venter largely occupied by a triangular excavated 
attachment scar; plants moderate-sized, the stems 1-7 mm. thick and not wiry; 
leaves 2-6 mm. broad ( 4) 

4 ( 3). Mericarps strongly heteromorphic, the adaxial one differing from the other three 
in being much larger and more firmly affixed, only the three smaller mericarps 
coarsely warted and their venter occupied by a large triangular excavated 
attachment scar; calyx lobes at maturity with conspicuously thickened and 
indurated midribs .......................... , .. 2. C. minima. 

4. Mericarps all alike, all coarsely warted and all having the venter occupied by a
large triangular excavated attachment scar; calyx lobes at maturity with only 
moderately thickened midribs ( 5) 

5( 4). Plant spring-Bowering; stems dichotomously branched from the base outward; 
plant usually low ( 5-1 5 cm. high) and spreading, commonly greener and more 
coarsely hispid than in C. albida and the calyx larger and having a broader base .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. C. mexicana. 

5. Plant summer-Bowering; main stems straight and erect, forming a central axis pro
ducing dichotomously branching laterals; plant usually taller ( 1 5-40 cm. high) 
and having more slender branches than C. mexicana ....................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. C. albida. 

6( 2). Mericarps with a conspicuous marginal wing ...... 5. C. pterocarya var. 
cycloptem. 

6. Mericarps not winged ( 7)
7 ( 6). Back of mericarp distinctly rimmed by a narrow slightly thickened pallid margin;

mericarps glossy, vitreous, bent ................. 6. C. pusilla. 
7. Back of mericarp unrimmed; mericarps dull, not bent ( 8)

$( 7). Fruit consisting of 4 or fewer mericarps; adaxial (not abaxial) mericarp always
present, densely covered with abundant, very crowded and very minute warts; 
when 2 or more mericarps are matured the adaxial one differs from the others in 
being noticeably larger and more firmly affixed and in having a different shape and 
very different surface markings ( 9) 

8. Fruit consisting of 4 mericarps; abaxial ( not ada..xial) mericarp usually the largest
and most firmly attached but not differentiated from the other rnericarps within 
the fruit in either shape or surface markings; mericarps all coarsely but not very 
abundantly warted ( 11) 

9( 8). Mericarp one, only rarely more; adaxial mericarp bearing only crowded, abun-
dant, very minute warts; fruiting pedicels 0.2-0.5 mm. long ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. C. texana. 

9. Mericarps usually 4; adaxial mericarp with slightly taller papillae or spicules mixed
among the more abundant, crowded, very minute warts covering its surface; 
fruiting pedicels 1-2 mm. long ( 10) 

10(9). Corolla 4.5 mm. in maximum length, limb 3-6 mm. broad, lobes rounded, 1.5-2 
mm. broad, tube 1.7-2 mm. long and l mm. thick; anthers 0.5 mm. long, borne
about 1.2 mm. above base of corolla tube ......... 7. C. crassisepala var. 

crassisepala. 
IO. Corolla 2-3 mm. in maximum length, limb 2.5 mm. broad, lobes rounded, 0.6-0.8 

mm. broad, tube 1.5-2 mm. long; anthers 0.4 mm. long, home l mm. above base
of corolla tube ..................... , .......... 7. C. crassisepala var. 

elachantha. 
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11 ( 8 ). Calyx in fruit 2-4 mm. long, the lobes not villose; mericarps heteromorphic, 
triangular-ovate, usually dark-colored, 0.7-1.2 mm .. long .................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. C. angustifolia. 

11. Calyx in fruit 7-10 mm. long, the lobes conspicuously white-villose along the margin
below the middle; mericarps all alike, lanceolate, I.5-2 mm. long, prominently 
warted .... .................................. 10. C. barbigera. 

12( 1 ). Mericarps smooth, not spaced equally about t'he gynobase, on the axial and 
abaxial side of gynobase the mericarps closely juxtaposed, laterally they are 
usually evidently separated, hence home in opposing pairs; stamens always borne 
at the top of the corolla tube and directly beneath the faucal appendages ( 13 ) 

12. Mericarps rough, equally spaced about the gynobase; corolla tube elongate, lacking
an annulus, surpassing the calyx lobes for 1-3 mm. ( 15 ) 

13(12 ). Corolla lacking an annulus; faucal appendages trapeziform, about as broad as 
long, about 0.5 mm. long; mature calyx 5-10 mm. long ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12. C. Coryi. 

13. Corolla bearing an evident very well-developed flangelike annulus inside the corolla
tube just above its base; faucal appendages elongate, lingulate, about 1 mm. 
long; mature calyx about 5 mm. long ( 14 ) 

14( 13 ). Plant at maturity usually leafless at the base; stems frequently branching, 
commonly arising from a loose caudex; indument usually smooth, consisting of 
slender appressed hairs ........................ II. C. Jamcsii var. Jamesii. 

14. Plant at maturity with usually simple stems and some persistent basal leaves; stems
arising directly from a taproot or forming a small very compact caudex; indument 
hispid with evident stiff spreading hairs 1-3 mm. long ..... .............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11. C. Jarnesii var. setosa. 

15 (12 ). Flowers monomorphic; stamens always home slightly above the middle of the 
corolla tube; style never projecting above the stamens; faucal appendages scantily 
puberulent or nearly glabrous; mericarps coarsely tuberculate; inflorescence soon 
lax and thyrsoid; frequent in western Trans-Pecos Texas ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13. C. oblata.

15. Flowers strongly dimorphic, distinctly heterostyled; style elongate and nearly
exserted from the corolla tube when the stamens are borne in mid-tube, and 
reaching up only to slightly above mid-tube when the stamens are home slightly 
exserted at the summit of the tube; faucal appendages puberulent; inflorescence 
usually capitate except sometimes in extreme maturity; plants local ( 16 ) 

16( 15 ). Mericarps minutely but distinctly tuberculate or rugose; heads of flowers 
commonly 2-3 cm. in diameter; Guadalupe and Apache mts. . ............... . 
. . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . 14. C. Paysonii. 

16. Mericarps obscurely roughened, nearly smooth; heads of flowers 1-2.5 cm. broad;
stems slender; Big Bend area ...... .............. 15. C. crassipes. 

1. Cryptantha micrantha (Torr.) I. M. Johnst. Small annual, 3-10 cm. tall; stems
minutely strigose, erect or ascending, loosely and dichotomously branched; leaves 
usually numerous, linear- to oblong-oblanceolate, rounded or obtuse at the apex, to 8 
mm. long and 1 mm. broad, strigose or the hairs loosely appressed, the uppermost leaves
transformed into bracts of the inflorescence; inflorescence consisting of densely Bowered,
clustered, short, abundantly bracted scorpioid biseriate cymes terminating the stems and
branches; calyx at anthesis 0.8-1 mm. long, at maturity to 1.5 mm. long, very tardily
deciduous, the lobes linear or lance-linear, 'hispidulous, separated by an open sinus
about as wide as the lobes; corolla minute, inconspicuous, white, 1.3-1.8 mm. in total
length, shortly exserted from the calyx, the throat slightly constricted and bearing 5
minute yellow plaits as faucal appendages; mericarps 4, all alike or sometimes the abaxial
one slightly the largest and the most firmly affixed, to I mm. long and 0.5 mm. broad,
lanceolate, dark-colored, smooth, the back convex, the venter grooved from base to apex.
Eritrichium micranthum Torr., Krynitzkia micrantha (Torr.) Gray, Eremocarya micrantha
(Torr.) Gray. Rare and local in w. Tex., where it is apparently restricted to sandy places,
Mar.-June; from w. Tex. and N.M. to Ariz. and Calif., n. through Nev. into e. Ore.
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Plants of this species are readily recognizable because of their small size, wiry stems, 

diminutive leaves, elongate gynobase, short dense completely bracted cymes, and 
presence of a dye in root and base of stems. 

2. Cryptantha minima Rydb. Plant annual, usually about I dm. tall and 2 dm. broad
but occasionally much larger; stems few to numerous, usually ascending or decumbent, 
with ascending branches, with minute slender appressed hairs and spreading stiff usually 
pungent bristles; leaves narrowly oblanceolate to linear-oblanceolate, obtuse to acute at 
apex, to 4 cm. long and 6 mm. broad, gradually reduced up the stem and continuing into 
the inflorescence as foliaceous bracts, with appressed or ascending slender minute hairs 
and also stiff pungent bristles which frequently arise from mineralized disks; inflorescence 
consisting of single or paired, evidently bracted scorpioid cymes; calyx at anthesis 2-2.5 
mm. long, subsessile; mature calyx deciduous, commonly about 5 mm. long, asymmetric,
gibbous on adaxial side, spreading or somewhat decurved in age; corolla white, 2.5-3 mm.
in maximum length, the rounded lobes ascending and scarcely surpassing the calyx;
corolla throat partially closed by trapeziform puberulent invaginate faucal appendages,
these with a short medial downward prolongation in the upper part of the tube; adaxial
mericarp 1.6-2 mm. long, about 1.2 mm. broad; the 3 consimilar mericarps ovate, 1.2-1.5
mm. long, 0.7-0.9 mm. broad, and 0.5-0.6 mm. thick. Eritrichium hispidum Buckl. Fre
quenting sandy or gravelly places in the portions of the Tex. Panhandle below the High
Plains ( i.e., along canyons cut into the High Plains and along and e. of the breaks at
their e. border), thence extending s. into e. portions of Trans-Pecos, with outlying
stations in Archer and Val Verde cos., Mar.-June; from s. Can. through Mont. and the
Dakotas, s. to Tex. and N.M.

A species very closely related to C. crassisepala, which differs in having naked rather 
than abundantly bracted cymes, and in having the surface of the large adaxial mericarp 
minutely warted with intennixed protruding elongate papillae or spicules ratl1er than 
minutely warted only. 

3. Cryptantha mexicana (Brandeg.) I. M. Johnst. A low loosely spreading or less
commonly erect spring-flowering very fertile annual, 5-20 cm. tall, usually broader than 
tall; stems several to many, usually loosely decumbent or laxly ascending, hispid and 
sometimes also sparingly strigose, repeatedly dichotomous from the base outward; leaves 
mostly flat, oblong-oblanceolate to narrowly oblong, hispid with spreading hairs arising 
from discoid mineralized bases, to 45 mm. long and 6 mm. wide, gradually smaller up 
the stem and into the thyrse, floriferous to below the middle and frequently even down 
to the base of the stems; the cymes numerous, to 15 cm. long, densely to loosely flowered; 
calyx at anthesis to 2.5 mm. long, the lobes lanceolate; calyx at maturity to 4 mm. long 
and 2.5 mm. broad above the base, broadly ovoid, eventually deciduous; corolla incon
spicuous, white, 2-2.5 mm. long, the lobes rounded and ascending; faucal appendages 
well-developed, puberulent, invaginate, trapeziform, almost 2 mm. high; mericarps 
triangular-ovate, to 1.3 mm. long and 0.9 mm. broad, homomorphous ( but the abaxial 
mericarp sometimes more firmly affixed than the other 3 mericarps). Usually in calcareous 
soils associated with limestone or caliche from the Trans-Pecos to Howard, Tom Green, 
Edwards, McMullen and Cameron cos., Apr.-June; from Tex. s. into n. N.L. and s. Coah. 

In western Texas the plant is frequently abundant along the shoulders of modem 
highways and possibly may be aided in dissemination and be increasing its geographic 
range through assistance of the automobile. In the past this plant has been confused with 
the closely related C. albida and not distinguished from it. 

4. Cryptantha alhida ( H.B.K.) I. M. Johnst. An  erect, paniculately branching summer
flowering annual, 15-40 cm. tall; stems single or more commonly several, erect or short
decumbent only at the very base, rather stiff and strong, each stem developing a clearly 
defined straight erect central axis which produces ( at least above the middle) numerous 
well-developed loosely ascending dichotomously branching laterals, cinereous, antrorsely 
strigose and sparingly hispid; leaves spatulate to spatulate-linear, abundant along the 
stems before anthesis, to 3 cm. long and towards the apex 5 mm. broad, usually con
duplicate, the lower surface strigose or with only a few spreading hairs mostly with 
mineralized discoid bases, the upper surface scantily hairy or almost glabrous; in
florescences terminal on the main stem and on the many leafy branches and branchlets, 
dichotomous, composed of solitary or rarely geminate slender cymes; calyx at anthesis 
about 2 mm. long, the lobes lanceolate; calyx at maturity to 3 mm. long and 2 mm. 
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broad, ovoid, eventually deciduous, the lobes connivent, unequal, pungent-hispid; corolla 
white, inconspicuous, 2.5-3 mm. long, the lobes broadly obovate, rounaed and ascending, 
about 1 mm. long; faucal appendages well-developed, invaginate, trapeziform, emargi
nate, puberulent, about 0.2 mm. high and slightly broader at the base; mericarps 
triangular-ovate, to 1.3 mm. long and 0.9 mm. broad, homomorphous { the axial one 
differentiated only in being more firmly affixed than the other three). Mostly in soils 
derived from volcanic rock but rarely in limestones in the w. Trans-Pecos, mostly July
Aug.; in w. Tex. and s.e. Ariz., s. to cen. Mex. Indistinguishable plants also occur in n.w. 
Arg. 

5. Cryptantha pterocarya {Torr.) Greene var. cycloptera (Greene} Macbr. Annual,
erect, simple or ascendingly branched, 1-4 dm. tall; stems strigose or short hispid with 
appressed or spreading hairs; leaves broadly linear or the reduced upper ones oblong to 
oblanceolate, obtuse, the lowermost leaves commonly to 4 cm. long and 4 mm. broad, 
strigose or short hispid with the hairs commonly arising from bulbose or discoid bases; 
inflorescence terminal on the leafy stems and branches, pedunculate, consisting of 
geminate or temate scorpioid bractless cymes to 8 cm. long; flowers unilateral and 
biseriate, usually becoming loose at maturity; calyx at anthesis about 2 mm. long; calyx at maturity becoming greatly enlarged, to 5 mm. long and 4 mm. broad, persisting until 
after the fall of the mericarps, symmetric, the lobes united above the base, loosely 
connivent, broad, elliptic to lance-ovate, hispidulous on the moderately prominent midrib; 
corolla inconspicuous, white, total length 2-3 mm. long, the lobes suborbicular and to 
0.8 mm. in diameter, the throat bearing 5 weakly intruded convex faucal appendages; 
mericarps 4, all alike, consisting of a lanceolate body laterally surrounded by a spreading 
wing margin 0.3-0.5 mm. broad, viewed dorsaUy the winged mericarps 2-2.5 mm. long 
and 1.7-2 mm. broad, edge of the wing entire or crenate or more or less dentate-lobulate, 
body of mericarp with the back convex and conspicuously warted. Usually in limestone 
areas on hills and base of cliffs in the Trans-Pecos, along the valley of the Rio Grande 
and bordering mts., from s. Presidio Co. to Sierra Blanca and the vicinity of El Paso, 
Mar.-May; also in w. N.M., Ariz. and n. into Ut. and Nev. 

6. Cryptantha pusilla ( T. & G.) Greene. An early spring herb, with slender root,
usually low and spreading; stems commonly numerous, laxf y decumbent or prostrate, 
to 3 dm. long and 1.5 mm. thick, grayish, slender, strictly branched, strigose and 
hispidulous; leaves oblanceolate to linear, to 3 cm. long and 3 mm. broad, hispidulous, 
the hairs usually arising from thickened mineralized bases; inflorescence consisting of 
many solitary or less frequently geminate scorpioid cymes borne terminal on the stems 
and many branches; cymes slender, naked or with a few scattered small inconspicuous 
bracts, unilateral, 2-8 (-15) cm. long; calyx at anthesis about 1 mm. long, hispidulous, 
noticeably tawny; calyx at maturity to 2.5 mm. long and 2 mm. broad, early deciduous, 
the lobes lanceolate, noticeably unequal; corolla minute, usually 1.5 mm. long, only the 
ascending obovate lobes surpassing the calyx; faucal appendages weak and inconspicuous, 
hemispheric; fruit usually 1.1 mm. in diameter and 0.9 mm. tall; mericarps 4, dark
colored, porcelainlike, lustrous, triangular-ovate, somewhat bent and incurving, 0.7-1.0 
mm. long, 0.6-0.8 mm. broad, back convex, bearing pale warts, margin pallid and some
what thickened. Eritricliium pusillum T. & G., Krynitzkia pusilla ( T. & G.) Gray. On
open rocky hills, flats and in canyons in the Trans-Pecos, Feb.-May; Tex., N.M., Ariz., s. 
to Son., Dgo. and Chih.

7. Cryptnntha crassisepala (T. & G.) Greene var. crassisepala. Annual, 10-15 (-25)
cm. tall; stems few to numerous, usually decumbent or sprawling, loosely branched,
usually bearing short slender appressed or spreading hairs and stiff spreading pungent
bristle:.; leaves narrowly oblanceolate, rounded or obtuse at the apex, bearing appressed
or ascending slender minute hairs and also stiff pungent bristles, the latter frequently
with discoid bases, the lower leaves to 5 cm. long and 5 mm. broad, the upper leaves
gradually reduced; inflorescence consisting of bractless scorpioid cymes home solitary or
geminate; cymes strongly unilateral, to 15 cm. long, bearing the flowers in 2 strongly
diverging ranks; calyx at anthesis 2-2.5 mm. long; calyx at maturity deciduous, to 8 mm.
long, asymmetric, gibbous on the adaxial side, the lobes developing extremely prominent
excessively thickened indurate midribs armed with long spreading very pungent bristles;
corolla white; faucal appendages invaginate, pubemlent, trapeziform with a medial
downward glandular prolongation in the upper part of the tube; mericarps strongly



Boraginaceae (Borage Family) 1299 

heteromorphic with the adaxial one much the largest ( to 2.5 mm. long and 1.2 mm. 
broad) and most firmly affixed. Eritrichium crassisepalum T. & G., Krynitzkia crassisepala 
( T. & G.) Gray. Dunes and other sandy places; most abundant n. of the Pecos River in 
Loving, Ward, Upton, Winkler and Ector cos., with outlying stations in Kent and Mitchell 
cos. and in s. Pecos and n. Brewster cos., Mar.-May; also e. of the Pecos River in Eddy 
Co., N.M. 

Var. elacbantha I. M. Johnst. Characters in the key. Usually in gravelly places in the 
Trans-Pecos, from Reeves and Brewster cos., w. through N.M. into Ariz., s. Ut. and adj. 
Mex. 

8. Cryptantha texana (A.DC.) Greene. Annual, at first erect but usually spreading in
age; stems usually several or more, decumbent, to 4 dm. long, loosely and ascendingly 
branched, clothed with slender rigid usually spreading hairs; leaves thickish, conduplicate, 
oblanceolate, retuse or obtuse to rounded at apex, covered with erect or ascending, stiff, 
slender hairs springing from mineralized discoid bases, the lower leaves to 6 cm. Jong 
and 9 mm. wide, the middle and upper leaves gradually reduced; inflorescence consisting 
of solitary or geminate bractless scorpioid cymes; cymes strongly unilateral, bearing the 
flowers in 2 strongly diverging ranks, in age loosely flowered and to 15 cm. long; calyx 
at anthesis to 2.5 mm. long; calyx at maturity deciduous, to 5.5 mm. long, asymmetric and 
spreading or even somewhat decurved; calyx lobes connivent, linear, the midrib 
moderately prominent, thickened and somewhat indurate, armed with stout spreading 
pungent hairs; corolla white, 2.8 mm. in maximum length, the Jobes ascending, rounded; 
faucal appendages high-convex, with a short medial downward glandular prolongation 
inside the corolla tube. Eritrichium texanum A.DC., Myosotis texana (A.DC.) Hook., 
Krynitzkia texana (A.DC.) Cray. In sandy places, chiefly s. of the valley of the Colorado 
River, from Mason, Llano, Travis and Bastrop cos. s. to Jim Hogg, Brooks and Willacy 
cos., also with an outlying n. station along the Brazos near Glen Rose, Somervell Co., 
Mar.-June; endemic. 

This is the most easterly ranging of the species of CrtJptantha. 
9. Cryptantha angustifolia (Torr.} Greene. Annual, usually spreading, to 15 cm. tall;

stems usually several to numerous, to 3 dm. long, decumbent or ascending, dichotomously 
branched, grayish from an abundance of pale very slender spreading hairs, in drying 
frequently becoming reddish or reddish-brown; leaves numerous, narrowly oblanceolate 
or nearly linear, 1-3 ( -4) cm. long, 1-2 ( -3) mm. wide, hispidulous, the hairs straight and 
spreading, springing from thickened mineralized bases; inflorescence consisting of usually 
very abundant, slender, commonly geminate scorpioid cymes that remain closely flowered 
even in fruit; calyx at anthesis about 1.5 mm. long, the lobes armed with slender spread
ing pungent hairs; corol1a white, inconspicuous, total length about 2 mm., scarcely 
exserted, the lobes suborbicular and ascending; faucal appendages weakly intruded, 
hemispheric. In very arid areas in the Trans-Pecos, in the warmer parts of the Big Bend 
and along the valley of the Rio Grande n.w. to El Paso, Feb.•May; from Tex. through 
N.M. to the deserts of Ariz. and Calif.; also adj. Mex.

10. Cryptantha barbigera (Cray) Greene. Annual to 4 dm. tall; stems one or more,
bristly with slender spreading hairs 1-2 mm. long, erect or sometimes sprawling, branches 
few to numerous, frequently well-developed, strictly ascending; leaves obtuse, linear or 
oblong to narrowly lanceolate or oblanceolate, to 8 cm. long and 9 mm. wide, hispid; 
inflorescence consisting of pedunculate geminate or less commonly ternate scorpioid 
cymes borne terminal on the stems and major branches; cymes usual1y not exceeding 
1 dm. in length but at times greatly elongated in fruit and as much as 30 cm. long; calyx 
at anthesis about 4 mm. long, the Jobes usually surpassing the corolla, bristly and below 
the middle villose; calyx at maturity as much as 1 cm. long, subsessile, promptly deciduous 
when fruit is ripe, midrib of the linear-lanceolate lobes armed with slender pale spreading 
bristles 1-3.5 mm. long; corolla inconspicuous, white, 2-3 mm. long, the lobes suborbicular 
and ascending; faucal appendages weakly intruded, hemispheric, puberulent. In Tex. 
only in the Franklin Mts. on talus in an igneous area on the w. slope and on limestone on 
the e. slope, Apr.-May; from w. Tex., Ariz. and s. Ut., w. into the deserts of Calif. 
and n. Mex. 

11. Cryptantha Jamesii (Torr.) Pays. var. Jamesii. Perennial but probably persisting
for no more than 2 or 3 seasons; stems usually several, loosely clustered, from the summit 
of a slender woody taproot or a decumbent caudex, leafy, erect or ascending, usually 
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with strict branches, stiffish, 2-3 elm. or rarely to 5 dm. tall, strigose, pale, developing 
from short leafy suckers that appear on the caudex or on the base of the fertile stems 
usually late in the previous season; leaves oblanceolate, somewhat coriaceous, usually 
flat, pale-green, rather smooth, thinly strigose with slender closely appressed minute 
hairs and ( particularly on the lower surface) intermixed with slightly coarser, stiffer, also 
closely appressed bristles that arise from very inconspicuous discoid bases, to 8 cm. long 
and 1 cm. wide; inflorescence terminal, forming a thyrse occupying upper quarter of the 
stem or less, usually composed of about six major scorpioid cymes; cymes densely flowered 
and even crowded in fruit; bracts not conspicuous, spreading, 3-8 mm. long; calyx at 
anthesis 2-3 mm. long, the lobes lanceolate, equaling or evidently longer than the corolla 
tube, strigose, bristles inconspicuous and appressed; corolla white, the limb spreading and 
5-8 mm. in diameter, the tube usually shorter than the calyx; faucal appendages yellow, 
well-developed; mericarps in age more or less brownish and mottled, lustrous. Eritrichium
Jamesii Torr., Krynitzkia Jamesii (Torr.) Gray. Frequent on dunes and in sandy places 
on the high plains of the Tex. Panhandle and s. to the dunes of Ward and Crane cos., 
Apr.-July; a characteristic plant of the Great Plains, ranging from Tex. n. to s.e. Wyo. 
and w. S.D. 

Var. setosa ( M. E. Jones) Shinners. Plant hispid, its indument consisting of abundant 
minute appressed hairs and intermixed stiff spreading hairs 1-3 mm. long; leaves not 
smooth and tidy in appearance, rough hairy; the lower surface usually with evident 
discoid mineralized hair bases; blade usually more or less conduplicate; stems usually 
simple, densely tufted from the crown of the taproot or in age arising from a small 
(3-6 cm. broa�). very dense flat caudex. C. Jamesii var. laxa (Macbr.) Pays. and var. 
multicaulis (Torr.) Pays. Confined to gravelly volcanic soils in the Davis M ts. in the 
Trans-Pecos, Mar.-June; Tex., N.M., Ariz. and Chih. 

12. Cryptantha Coryi I. M. Johnst. Perennial, usually with several stems arising from
the clusters of leaves crowning the woody taproot, usually about 3 ( 1.5-5) dm. tall, not 
forming a caudex; stems erect or ascending, branched only in the inflorescence, clothed 
with an abundance of very slender fine retrorsely appressed hairs and also bristly with 
spreading pungent hairs; leaves pale-tomentulose with a coating of fine appressed hairs, 
usually also bearing some loosely appressed bristles, those in the basal clusters oblanceo
late, to 15 cm. long and 1 cm. broad, acute to obtuse at apex, the smaller cauline leaves 
spatulate-oblong to oblong; inflorescence at first capitate but soon developing a very 
loose and open thyrse composed of 3 or 4 major scorpioid cymes ( becoming 6-15 cm. 
long) and several few-flowered small glomerules in the uppermost leaf axils; bracts lanceo
late, only the lower ones longer than the calyx; calyx at anthesis 4-6 mm. long, the lobes 
lanceolate, tomentulose and bristly; corolla white, yellow in the throat, commonly be
coming somewhat pinkish in drying, the limb 7-10 mm. broad, the tube slightly shorter 
than the calyx lobes; faucal appendages yellow, trapeziform, emarglnate, densely puberu
lent, base decurrent and prolonged downward as puberulent lines on the inner surface 
of the corolla tube to between the tips of the anthers; mericarps angulate, usually 4, gray 
and frequently somewhat mottled with brown, lustrous or dull. Hemisphaerocarya texana
Brand. On talus and rocky benches, in and about limestone hills, usually if not exclusively 
in Cretaceous areas, from Maverick, Tom Green, Howard and Lubbock cos. w. to 
Brewster and s. Culberson cos., Mar.-June; also N.M. 

This species is referred to the Mexican C. Palmeri (Gray) Pays. by some authors. 
13. Cryptantha oblata ( M. E. Jones) Pays. Usually a short-lived perennial, 2-4 dm.

tall; stems erect or ascending, several to many arising from leaf clusters crowning a tap
root, branched only in the inflorescence, strigulose with slender retrorsely appressed hairs 
and also decidedly bristly with stiff spreading hairs 1-3 mm. long; leaves of the basal 
cluster usually persisting, elongate-oblanceolate, to 15 cm. long and 1 cm. broad, bearing 
abundant fine appressed hairs to form a smooth strigulose-tomentulose indument from 
which emerge coarse scattered bristles; cauline leaves gradually reduced up the stem 
and greener and more bristly than the basal leaves; inflorescence at first capitate but 
eventually developing into a very loose, open, very hispid thyrse composed of usually 
5 to 7 ( or rarely even 9) densely flowered cymes 4-10 cm. long and several few-flowered 
glomerules in the uppermost leaf axils; bracts of the cyme very slender and elongate; 
calyx at anthesis 6-7 mm. long, hispid; calyx at maturity ovate to lanceolate in outline, 
7-12 mm. long, the lobes decidedly unequal, sul'l'assing the mature fruits; corolla white,
salverform, 12-18 mm. long. Krynitzkia oblata (M. E. Jones) Pays., Oreocarya oblata



Boraginaceae (Borage Famay) 1301 

(M. E. Jones) Macbr., Hemisphaerocarya oblata (M. E. Jones) Brand. Usually on 
alluvial soils or talus, on silty valley flats or on gravelly benches at the base of mts., from 
El Paso Co. and adj. N.M. e. to w. Loving Co., n.w. Brewster Co. and cen. Presidio 
Co., Mar.-June; endemic. 

14. Cryptantha Paysonii (Macbr.) I. M. Johnst. Perennial, 10-20 (-25) cm. tall, with
several stems that are finely hairy and bristly; leaves mostly basal, in numerous crowded 
clusters borne on the crown of the taproot or on the short ascending or more or less 
spreading branches of a crowded caudex, cinereous or somewhat canescent, moderately to 
densely clothed with abundant minute mostly appressed slender hairs and with less 
abundant bristles arising from mineralized bases, the basal leaves oblanceolate, to 9 cm. 
long and 15 mm. broad; inflorescence at first capitate and terminal then usually develop 
ing one to several minor heads in the uppermost leaf axils; calyx at anthesis 5-8 mm. 
long, villose -hispid; calyx at maturity lanceolate in outline, 8-12 mm. long, the lobes 
connivent, unequal, narrowly lanceolate, surpassing the mature mericarp; corolla white 
with a yellow throat, frequently becoming yellowish or pinkish in drying, salverform, the 
limb 8-10 mm. broad, the tube surpassing the calyx lobes; faucal appendages prominent, 
trapeziform, puberulent. In Culberson Co., about the Guadalupe and Apache mts., Apr.
June; also N.M. The known collections are all from localities with Paleozoic rock. 

15. Cryptantha crassipes I. M. Johnst. Strong perennial, cinereous or somewhat silvery,
developing a dense, high-domed caudex formed of very numerous strict crowded caudex 
branches and intermixed clay, this bearing many crowded fascicles of basal leaves and 
numerous simple slender erect leafy Bower-bearing stems to 25 cm. tall, bearing minute 
appressed ( mostly retrorse) hairs and less numerous spreading bristles; leaves smooth 
with a dense indument of minute hairs and intermixed bristles or bearing spreading hairs 
and bristles only on the margin, the basal leaves oblanceolate, to 6 cm. long and 7 mm. 
broad, the apex acutish, the cauline leaves several and gradually smaller up the stem; 
inflorescence at anthesis usually a terminal capitate cluster, occasionally accompanied 
by one or more inconspicuous few-Bowered glomerules borne in the uppermost leaf axils; 
calyx at anthesis 6-7 mm. long; calyx in fruit 8-11 mm. long, densely and minutely 
appressed hairy and with intermh:ed slender spreading bristles, the lobes lanceolate; 
corolla white with a yellow throat, salverform, the limb spreading and 8-10 mm. in 
diameter, the tube surpassing the calyx; faucal appendages prominent, densely puberulent. 
Known only from barren clay Bats w. of Terlingua Creek along the road to Agua Fria 
Mts., n. of Agua Fria Spring, Brewster Co., Apr.- May; endemic. 

11. AMSINCKIA LEHM. FIDDLE-NECK. TARWEED 

Annual bristly herbs; leaves alternate, linear to ovate, usually veinless; racemes usually 
bractless; calyx cut to base into erect lanceolate or oblong lobes; corolla tubular or salver
form, heterostyled, yellow or orange; tube cylindrical, glabrous, unappendaged; lobes 
spreading, rounded, irnbricate; throat unappendaged; stamens included, affixed in the 
tube; filaments very short; anthers oblong, obtuse; style filiform, included; stigma capitate, 
emarginate; ovules 4, cotyledons 2-parted; mericarps 4, erect, angulate-ovoid, smooth or 
rough, unmargined, strongly keeled ventrally; areola inframedial, small, carunculate; 
gynobase pyramidal, frustrate, about half the height of the mericarps. 

About 50 species of considerable technical difficulty which centers in western North 
America. 

1. Corolla salverform, the throat constricted and closed or nearly so by intruding hairy
saccate processes; stamens inserted evenly in one plane on the tube well below the 
constriction .................................. 1. A. lycopsoides. 

1. Corolla narrowly funnelform, with the throat open and glabrous; stamens inserted
( usually more or less irregularly} in the corolla throat ( 2)

2( 1 ). Corolla pale-yellow, 4-5 mm. long, little or not at all exserted beyond the calyx 
lobe ........................................ 2. A. micrantha. 

2. Corolla orange-yellow, 8-10 mtn. long, well exserted beyond the calyx; plants usually
green; stems hirsute-bristly but with little or no fine-appressed hairs .......... . 
• • • • . • . . • . . . . • • . • . . • . . • . . . • . . • . . • . • . . • . • . • . • • 3. A. intennedia. 
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I. Amsinckia lycopsoides Lehm. Plant erect to procumbent, with long spreading
branches, rather stout, bristly-hirsute with scant or no fine pubescence at least below, 
3-10 dm. tall; leaves bristly-hirsute, the hairs spreading or appressed, the lower linear or
linear-oblanceolate, 6-1 5 cm. long, the upper lanceolate or the uppermost narrowly ovate;
spikes usually not greatly elongating in fruit, bracteate below; fruiting calyx 6-10 mm.
long, the lobes narrowly linear-Ianceolate, sparsely bristly on the back, the margins
densely ciliate with long slender hairs; corolla deep-yellow, 7-10 mm. long, the tube well
exserted, the throat nearly closed by hairy saccate intrusions; mericarps triangular-ovate,
2.5-3 mm. long, not strongly keeled dorsally, closely muricate, not rugose, the points
usually not in definite rows. Usually in moist open ground; w. U.S., reported from Tex.
but no specimen seen, spring.

2. Amsinckia micrantha Suksd. Plant slender, the stem simple or freely branched from
the base and usually decumbent, 3-6 dm. tall, bristly-hirsute with little or no fine pubes
cence; leaves broadly linear or oblong, the upper sometimes lanceolate, 4-10 cm. long, 
thin, bristly, the hairs mostly spreading and strongly pustulate; spikes becoming lax and 
greatly elongated, with few bracts or none; fruiting calyx 6-8 mm. long, the lobes nar
rowly to broadly lanceolate, thin, bristly, the lower bristles somewhat reflexed; corolla 
light-yellow, 4- 5 mm. lo�g, the tube slightly or not at all surpassing the calyx, the lobes 
minute; stamens usually inserted just below opening of corolla; mericarps triangular, 2.5-3 
mm. long, the dorsal keel with a narrow strongly toothed ridge, with similar ridges on
either side, the area between the ridges finely and evenly verrucose. Dry ground or
grasslands, isolated in cen. Tex., Mar.-May; n.w. U.S. and B.C.

3. Amsinckia intermedia Fisch. & Mey. RANCHERS FIREWEED. Stems varying from
simple and strictly erect to widely branched, 2-10 dm. high, sparsely bristly, tomentose 
near base of spikes; basal and lower cauline leaves linear to linear-lanceolate, acute at 
apex, clasping at base, thinly hirsute with spreading pustulate hairs; spikes abbreviated, 
leafy-bracted at base, becoming somewhat elongate in  fruit; calyx lobes linear, about 
half as long as corolla, dorsally rufous-hispid, densely white-hirsute on margins; corolla 
orange-yellow, 8-10 mm. long, 3-6 mm. broad; mericarps 2.5-3 mm. long, grayish, in
curved, narrowly keeled and rugose on back, the surface papillate or tuberculate. Grass
lands on plateaus in the Trans-Pecos, Feb.-Apr.; from w. Tex. and Ariz., n. to Ida. 
and westw. 

12. MYOSOTIS L. SCORPION-GRASS. FORGET-M:E-NOT 

Annual or perennial herbs; leaves alternate; racemes bractless or bracted; calyx cut to 
beyond the middle into lanceolate or triangular lobes; corolla blue, white or rarely rose, 
with short tube, the lobes contorted, rounded, spreading, the throat with intruded ap
pendages; stamens affixed on tube, included or exserted, the filaments filifonn; anthers 
oblong or ovate, obtuse; ovules 4; mericarps 4, erect, ovoid to ellipsoid, smooth and shiny, 
with a basal areola; gynobase flat or high convex; style filiform; stigma disciform. 

About 50 species centered in the Old World. It is separated from practically all other 
genera of the subfamily Boraginoideae by the contorted rather than imbricate aestivation 
of the corolla. 

1. Fruiting calyx more than 5 mm. in length; flowers rather distant on rachis, mostly
more than 1 cm. apart ................ ... 1. M. macrospenna. 

1. Fruiting calyx less than 5 mm. in length; flowers close on rachis, less than 1 cm.
apart ........................................ 2. A{. verna. 

1. Myosotis macrosperma Engelm. Erect annual, 2- 5 dm. ta11, hispidulous with spread
ing hairs, above the middle tending to be strigose; stems usually simple only when young, 
commonly with elongate leafy fertile branches at least above the middle and sometimes 
also from the lower leaf axils and even from the base of the main stem; leaves veinless, the 
basal ones forming a short-lived vernal rosette, the cauline leaves rather numerous, the 
upper ones only moderately reduced in size, hispidulous, the stiffish hairs arising from 
inconspicuous bulbose or discoid mineralized bases, the larger leaves to 75 mm. long and 
16 mm. wide; cymes racemose, usually with a few leafy bracts at the base, not forking, 
at maturity stiffish, erect, straight, to 3 5  cm. long, eventually becoming loosely flowered 
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and in age becoming naked as the older fruiting calyces detach from the summit of thepedicel and fall away; calyx at anthesis 2.5-3 mm. long, unequally lobed, bearing abundant appressed uncinate hairs, the mature calyx covered with hooked hairs and 
enclosing the ripe mericarps functioning as a small bur suitable for animal dispersal; pedicel at maturity 2-6 mm. long; corolla white or at times slightly bluish, 2.5-3 mm. long, exserted with at least the lobes surpassing even the longer calyx lobes. M. verna var. macrosperma ( Engelm.) Chapm., M. virginica var. macrosperma ( Engelm.) Fern. Usually in rich soil of woods and bottomlands in n.e. and e. Tex., s.e. to the coast,Mar.-May; from Md. to Fla., w. to Ill., Mo. and Tex. 2. Myosotis vema Nutt. Erect annual, 5-35 cm. tall; stems simple or commonly branched only above in the inflorescence, occasionally with leafy fertile branches from most of the leaf axils along the stem, hispidulous or hispid-villose; leaves veinless, numerous, the basal ones forming a sho1 t-lived vernal rosette, the upper cauline leaves onlymoderately reduced in size, hispidulous, the stiffish hairs arising from inconspicuousbulbose or discoid bases, especially on the under surface, tl1e larger leaves to 4 cm. long and 1 cm. wide; cymes racemose, terminal, not forked, at maturity stiffish, erect, straight, to 15 cm. long, eventually becoming loosely flowered; calyx at anthesis about 2.5 mm. long, unequally 5-lobed, densely hispidulous and usually with only a few of the hairsuncinate; corolla white, 2.5-3 mm. long, exserted, with the lobes surpassing even the longest calyx lobe. In rocky woods, on slopes and banks, in prairies and open woodlands in n. e. Tex., Dallas to Travis and Harris cos., eastw. and northw., Mar.-May; from N.E. to Fla., w. to B.C., Calif., Ida., and Tex. 

13. ANTIPHYTUM DC.

Perennial fruticose or fruticulose plants; leaves opposite at least at the very base of the plant, linear to lanceolate; racemes hracted; calyx cut to base or nearly so; corolla blue, yellowish or white; corolla tube cylindrical, the imbricate lobes rounded and spreading or laxly ascending; throat with intruded ciliate or papillate appendages; stamens included, attached at middle of tube; filaments slender, short; anthers oblong; style slender, included in tube; stigmas geminate; ovules 4; mericarps 4, erect, ovoid or angulate, rugose or verrucose; areola inframedial or suprabasal, at lower end of ventral keel or terminating a downward-projecting stipitate prolongation of the keel springing from just above the base of the mericarps; gynobase Hat to depressed-pyramidal. The genus Antiphytum as here accepted includes about 10 Mexican species as well as 2· species in Brazil. 
1. Pedicels not elongating, at most 5 mm. long; leaves in basal rosettes, alternate or only 

�������� ���.o��t�: .':°.r��l�. ��� .�r������I:. ������I.ore!;. ifo;;b��,u�.lacking ..
1. Pedicels elongating, becoming 5-10 mm. Jong; leaves alternate only in the inflores-cence; corolla with definite tube and faucal appendages . . . .... .... ... . . . . .  . 

. . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 2. A. heliotropioides. 

1. Antipbytum Horibundum (Torr.) Gray. Plant 3-12 dm. tall, a biennial or shortlived perennial, with a thick taproot, cinereous, finely antrorse strigose admixed withelongate slender usually spreading hairs that frequently arise from discoid or thickened bases; stems one to several, fistulous, stiffly erect, forming a straight central axis producingnumerous stiflly ascending floriferous laterals, especially above the middle; leaves more or less conduplicate, narrowly oblanceolate, acute, the margin thickish and not at all revolute, to 2 dm. long and 1 cm. wide, lower surface with a thickened midrib, veinless, gradually smaller upward along the stem; inflorescence an elongate thyrsoid panicle; flowers at first in numerous small glomerules but at maturity elongating into loosely flowered unilateral racemose cymes to 1 dm. long; calyx at anthesis sessile or subsessile, 2.5-4 mm. long, the lobes lanceolate, acute, unequal, without a midrib, in fruit about 5 mm. long; corolla white, saucer-shaped, broader than long, scarcely if at all surpassing the calyx, widely expanding from the very base, 3-4 mm. long, 1.3 mm. in diameter at base. Eritrichium floribundum Torr., Krynitzkia -floribunda (Torr.) Gray, Amblynotop:,is
-floribunda (Torr.) Macbr. In Tex., confined to rocky soil in igneous areas in the Davis 
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Mts. ( in Jeff Davis and n. Brewster cos.) and in the Chinati Mts. ( Presidio Co.), July
Oct.; s. in Chih. and Dgo. to Jal. and Michoac. 

An erect herb with tall virgate stems. It is summer-fldwering and bas saucer-shaped 
corollas with a short widely expanded open tube and hence completely exposed stamens, 
style and ovary. The corolla develops no faucal appendages. 

2. Antiphytum heliotropioides A. DC. A slender-stemmed shrubby perennial, branched
from the base, 1-4 dm. tall, with a pallid indument of stiflish appressed hairs; middle and 
lower cauline leaves opposite, oblanceolate, 1-4 cm. long; cymes terminal, becoming 5-15 
cm. long, abundantly and loosely flowered, unilateral, bracteate, racemose; coroUa salver
form, tube cylindric. Apparently confined to rocky calcareous soils and particularly com
mon on limestone hillsides, questionably from near Marfa, Presidio Co., May-June; from
Tex.(?) s. to cen. Mex.

The species is definitely known to occur on limestone hills about 50 miles south of the 
Texas border in both extreme eastern, as well as western sections of Coahuila, and is to 
be looked for in Jimestone areas north of the Rio Grande between Maverick and Presidio 
counties. Distinctive features aiding in recognizing the plant are its bushy fruticulose 
habit and pale indument, opposite lower and middle cauJine leaves, and the frequently 
very elongate pedicels on the fruiting calyces. 

14. LITHOSPERMUM L. CROMWELL. PuccooN 

Annual or perennial, herbaceous or fruticose plants with alternate leaves; flowers white, 
yellow or violet, in bracted racemes; calyx usuaUy undivided; coroUa tubular or salver
form, the tube cylindrical, lobes spreading and imbricate, the throat with intruded ap
pendages or with pubescent or glandular areas; stamens affixed in tube, included; filaments 
short; anthers oblong, usually with apiculate connectives; style filiform; stigmas geminate; 
ovules 4; mericarps 4 or rarely fewer, erect, ovoid or angular, smooth or verrucose, affixed 
by a broad horizontal or slightly oblique basal areola; gynobase fiat or very broadly 
pyramidal. 

A large genus with about 4 0  species in North America and 20 in the Old World. A 
purple dye was obtained by the Indians from t'he roots of these plants. The conspicuous 
corollas may be more or less sterile, and most of the seed may be developed from incon
spicuous cleistogamous flowers produced later in the season. 
1. Plant annual; corolla white ....................... 1. L. matamorense. 
1. Plant perennial; corolla yellow, yellowish-white or orange ( 2)
2 ( 1 ) . Stems arising out of a basal cluster of leaves, the largest leaves at the base of

the stem (3) 
2. Stems arising from a bud on a caudex, root crown or rhizome, the largest leaves

usually on the mid-section of the stem, t'he lowest leaves on the stem scalelike and 
very reduced ( 8) 

3 ( 2). Cauline leaves and bracts of the raceme oblanceolate to elliptic or ovate-elliptic 
( often broadly so ) and usually acute; roots fusiform-thickened ............... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. L. tuberosum. 

3. Cauline leaves and bracts of the raceme linear to linear-lanceolate or narrowly oblong
and mostly obtuse; roots not noticeably fusiform ( 4 )

4 ( 3). Flowers heterostylic, none cleistogamic; corolla usually about as broad as long, 
funnelform, the throat unappendaged but abundantly stipitate-glandular, the tube 
villous inside; plant spreading by rhizomes, hence forming colonies ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. L. cobrense. 

4. Flowers monomorphic, sometimes cleistogamic; corolla usually longer than broad,
salverform, the throat with faucal appendages, only sparsely stipitate-glandular, 
the tube glabrous inside; plant with taproot ( 5) 

5 ( 4 ). Corolla lobes with t'he margins lobulate, lacerate or toothed; mericarps with a 
linear constriction above the base, smooth or pitted; pedicels of fruiting calyces of 
cleistogamic Bowers evidently recurved ........... 4. L. incisum.

5. Corolla lobes entire or practically so; pedicels of all flowers remaining erect ( 6)
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6(5). Mericarps smooth and shiny, white 

6. Mericarps roughened, dull-colored ( 7)

130 5 

5. L. Parksii var.
rugulosum. 

7 ( 6). Mericarps covered with very crowded warts or irregular ridges or both; scar of
mericarp excavated; basal leaves usually veinless , . . 5. L. Parksii var. Parksii. 

7. Mericarps coarsely pitted and coarsely tuberculate or subcornute on the shoulders;
scar of mericarp flat, not excavated; basal leaves usually with a few evident veins 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. L. mirabile. 

8( 2). Flowers heterostylic; corolla tube not narrowly constricted at top ( 9) 
8. Flowers not heterostylic; corolla tube cylindric, elongate, that is several times as

long as the diameter of the proportionately small limb; corolla tube narrowly and 
distinctly constricted at the top (10) 

9 ( 8). Corolla about as long as broad, the limb 1 5-25 mm. in diameter, the tube 
cylindric; annulus evidently villous; flowers all subtended by bracts, never 
cleistogamic; plant hispid; stems scattered, arising from a rhizome ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. L. caroliniense. 

9. Corolla much longer than broad, the limb 8-9 mm. in diameter, the tube gradually
arnpliate at least above middle; annulus only very minutely and inconspicuously 
hairy; flowers mostly extra-axillary, sometimes cleistogamic; stems crowded in 
clusters, arising from a taproot . . . . . . . . . . . . . . . . . . 8. L. multiflorom. 

10(8). Leaves all conspicuously veined, 8-32 mm. broad; plant 2.5-10 dm. tall; flowers 
all subtended by bracts; corolla lobes with entire margins ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. L. viride.

10. Leaves veinless, less than 10 mm. broad; plant 1-2.5 dm. tall; flowers mostly extra
axillary; corolla lobes with margins lobulate or erose-dentate and commonly also 
somewhat crisped ............................ 10. L. calycosum. 

1. Lithospermum matamorense A. DC. Annual, villose-hispid with spreading hairs
and frequently also with an under pubescence of minute appressed hairs; root juicy when 
fresh; stems few, to 4 elm. long, very loosely branched, leafy, erect, ascending or decum
bent, fistulose; leaves thin, hispid, with an evident midrib, the basal leaves oblanceolate, 
to 9 cm. long and 2 cm. broad, the apex obtuse or slightly retuse, cuneate or shortly 
petiolate at base, gradually reduced in size ( elliptic to elliptic-oblanceolate) upward 
along the stems and on into the inflorescence; inflorescence simple or forked, circinate, in 
age straightening and becoming loosely flowered and to 25 cm. long; flowers small, 
numerous, home in the axils of foliaceous bracts; calyx at anthesis 2.5-3.5 mm. long; calyx 
at maturity about 5 mm. long, the lobes herbaceous, linear or linear-oblanceolate; corolla 
small, white with a yellow center, total length 4-5 .5 mm. long, very sparsely strigulose 
outside, the limb 4-7 mm. broad, the tube much shorter than the calyx; annulus usually 
5-lobed; faucal appendages invaginate, puberulent, glandular on the side; fruit commonly
maturing only a single mericarp; mericarps ( when more than 1) more or less diverging,
brownish, coarsely pitted, at times obscurely tuberculate, 2.5-3 mm. hig'h. L. prostratum
Buckl. On edge of thickets, in open woods and weedy areas in s. Tex. ( s. to Balcones
Escarpment and Guadalupe River), with outlying stations along the Colorado River in
Travis and Llano cos. and along the Rio Grande and lower Pecos River in s.w. Val Verde
Co., Feb.-May; Tex ., Tam., N.L. and Coah.

2. Lithospermum tuberosum A. DC. Perennial, clothed with a spreading pubescence,
to 7 drn. tall; cauline leaves somewhat smaller than the basal ones, to 1 dm. long and 25 
mm. wide; inflorescence laxly few-flowered; bracts of the racemes similar to the cauline
leaves but smaller; corolla yellow or yellowish-white, 4.5-6 mm. long, with a tube 3-4
mm. long, the lobes 1.5-2 mm. long, longer than broad and ascending; corolla throat with
5 small intruding velvety trapeziform appendages formed by invagination, below the
appendages the throat is sparingly glanduliferous; calyx shorter than the corolla tube or
at most equal it in length; filaments attached at the middle of the corolla tube and with
out glands at their base; nectary a narrow glabrous flange; mericarps small, 1.5-2.5 mm.
long, often abundantly punctate. In low often dry woods in e. Tex., Mar.-Apr.; scattered
along the Coastal Plain and in adj. provinces from Fla. to Tenn. and Tex.
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This species is readily recognized by its rosette of large basal leaves and its fleshy 
fusiform roots. 

3. Lithospermum cobrense Greene. Perennial, early in the season producing radical
leaf clusters from which later the flowering stems arise; stems erect, one to several, to 
6 dm. tall, simple or sometimes with ascending branches above the middle, strigose or 
sparsely hispid with hairs 1-3 mm. long; basal leaves usually dried up and frequently 
disappearing before anthesis, oblanceolate, to 1 dm. long and 16 mm. wide; cauline 
leaves very numerous, crowded, much smaller than the basal ones, narrowly oblong to 
linear, obtuse, sessile, to 35 mm. long, and 5 mm. wide; inflorescence circinate, terminal, 
simple or sometimes forked, infructescence of stiff, erect, loosely flowered, unilateral 
racemes 1-2 dm. long; flowers mostly clearly extra-axillary; calyx at anthesis 5-7 mm. 
long, the lobes oblong-linear, very unequal; pedicels 1-3 mm. long; calyx in fruit 6-10 
mm. long; corolla with a cylindric tube and abruptly expanding throat and limb, pale
yellow, darkening in drying, minutely pubescent outside, the limb 15-20 mm. in diameter,
the lobes suborbicular, spreading, 5-6 mm. in diameter, the margins entire; tube cylindric,
about 8 mm. long and 3-4 mm. thick; annulus well-developed, consisting of 10 quadrate
lobes. In Tex. known only from grassy open places in the Davis Mts., June-Aug.; Tex.,
N .M. and Ariz., s. to Chih. and Dgo.

4. Lithospermum incisum Lehm. Perennial, smoothly strigose with the hairs usually
closely appressed but at times somewhat loosely so; root crown first developing a cluster 
of basal leaves and later one to many erect stems to 3 dm. tall, these at 6rst simple but 
becoming branches later in the season; basal leaves to 12 cm. long and 1 cm. wide, 
oblanceolate, usually broader but not always longer than the lower cauline leaves, com
monly dried up and frequently disappearing before flowering time, the apex acute; 
cauline leaves numerous, gradually and very moderately reduced in size upwardly along 
the stem, linear to lance::-linear, commonly 3-6 cm. long and 3-6 mm. broad, frequently 
hispid-ciliate towards the base; in-florescence produced in the spring of the year, consisting 
of leafy-bracted terminal clusters of usually sterile flowers with very conspicuous yellow 
trumpet-shaped corollas; calyx at anthesis 7-12 mm. long, the lobes slender and unequal; 
pedicels 1-4 mm. long, erect; corolla salverform, sparingly strigose outside, the tube 15-35
mm. long, slender, gradually ampliate above the middle, the limb 9-20 mm. in diameter;
in late spring and summer only minute cleistogamic flowers are developed by the plant
which becomes much-branched and very leafy, and changes its growth-form, the basal
leaves entirely disappearing and the stem leaves becoming very numerous, narrowly
linear or lance-linear and mostly smaller, usually only 2-3 cm. long and 1.5-3 mm. broad;
cleistogamic flowers very numerous and extremely fertile, borne hidden among bracts
terminal on the stems, branches and branchlets; corolla permanently closed, 1-2.5 mm.
long, tubular, the tube glabrous with the rounded summit hairy; calyx of cleistogamic
flowers at first 2-6 mm. long, subsessile, at maturity 5-7 ( -8) mm. long, usually borne in
some numbers along the leafy stems and branches; pedicels usually 2-4 mm. long. L. brevi
·florum Engelm. & Gray. Generally distributed throughout most of Tex. in various types
of habitats but usually in sandy soils of prairies, fields and open-wooded areas, Nov.-June;
widely distributed in the U.S., chiefly on the Great Plains and along the Rocky Mts., and
extending into adj. Can. and Mex.

Plants of western Texas average lower ( 1-2 dm.) than those for the central and eastern 
parts of the state. The conspicuous open corollas also are smaller and less fertile, the 
late-season cleistogamic form is more bushily branched and more fertile, and the mericarps 
are more abundantly pitted and average slightly smaller in western plants than in those 
for farther east in Texas. 

5. Lithospermum Parksii I. M. Jolmst. var. Parksii. Perennial, early in the year produc
ing a basal cluster of leaves out of which the flowering stems later arise, tl1e herbage 
somewhat olivaceous, with loosely appressed hairs; stems one to several, to 5 dm. tall, at 
flrst simple but usually becoming more or less loosely and ascendingly branched in age; 
basal leaves to 9 cm. long and 13 mm. wide, commonly dried up at anthesis, oblanceolate, 
the apex obtuse or rounded; cauline leaves numerous, narrower and shorter than the 
basal leaves and very gradually reduced in size upwardly along the stem, the middle 
ones usually 3-6 cm. long and 2-5 mm. broad, linear or oblanceolate-linear, the margins 
somewhat revolute; inflorescence producing only flowers with conspicuous corollas or 
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sometimes also cleistogamic flowers at the end of the season or only cleistogamic flowers, 
terminal, circinate, simple or sometimes forking, in fruit lengthening to form stiff, erect, 
loosely flowered unilateral racemes 1-2 elm. long; the normal flower with conspicuous 
corolla varying greatly in size; calyx at anthesis 4-12 mm. long, in fruit 9-15 mm. long; 
corolla salverform, yellow, the limb spreading, 7-20 mm. in diameter, finely strigose out
side; mericarps usually 3 mm. high when measured along the ventral keel, the convex 
back about 2 mm. broad, base of mericarp opaque; attachment surface triangular, about 
1.7 mm. broad, in completely mature mericarps its surface collapsing and tissue inside the 
basal collar of the mericarp apparently excavated, the tissue surrounding the funicular 
canal forming a spurlike projection 0.5-0.7 mm. long arising from the depths of the 
excavated base. On limestone in Sutton, Edwards and Kinney cos. w. to Glass ancl Del 
Norte mts., Brewster Co., and also in the Guadalupe Mts. of Culberson Co. and adj. 
Eddy Co., N.M., Mar.-Aug. 

Var. rugulosum I. M. Johnst. Agreeing with var. Parksii in all details except fruit; 
mericarps larger ancl more plump, smooth and shiny when mature except for some pits 
and slots on the venter, particularly along the base of the ventral keel, the body 2.5-3.5 
mm. long measured along the ventral keel, 2-2.5 mm. broad across the convex back, body
gradually narrowed to the base or gradually narrowed down to about 0.4-0.5 mm. above
the base and thereafter more abruptly so and thus giving some of the mericarps a sug
gestion of a basal collar; attachment surface depressed, surrounded by projecting peri
carpial walls 0.2-0.5 mm. high, the depression not formed by the break-down of tissue,
the depressed surface with a pit in the ventral angle and a wart near the middle, no
projecting spur developed. Four stations in Tex.: Real Co., Sierra Madera (Pecos Co.),
Glass Mts. ( Brewster Co.) and Guadalupe Mts. ( Culberson Co.). At the last three locali
ties mentioned it is associated with var. Parksii.

6. Lithospermum mirabile Small. Perennial, taproot slenderly clavate, its cortex dark
in color from contained dye, usually grayish from a strigose indument, the hairs slender; 
stems erect, to 4 dm. tall, one to several, usually unequal and forked in the inflorescence 
and with several slender branches from below the middle; basal leaves clustered, usually 
persisting even on fruiting plants, oblanceolate, to 7 cm. long and 13 mm. wide, lower 
surface with a prominent densely strigose midrib and commonly with one or two well
developed assurgent veins; cauline leaves numerous, gradually reduced upwards along 
the stems, the middle ones usually linear-oblong, sessile, obtuse, to 4 cm. long and 3-5 
mm. wide; inflorescence terminal on the stems and branches, stiffiy circinate; flowers at
first bunched at the summit of the stems, in fruit scattered along single or forked length
ening stiffiy racemose cymes to 15 cm. long; producing first conspicuous perfect flowers
and late in the season also cleistogamous flowers or sometimes only the latter; normal
conspicuous flowers with corolla dark-yellow, salverfonn, outside sparsely strigose or
appressed villulose, the limb 8-14 mm. in diameter, the tube 10-18 mm. long, slender;
calyx 6-8 mm. long at anthesis, the lobes lanceolate, unequal, in fruit about 8 mm. long.
L. longiflorum A.DC. var. mirabile (Small) Brand. In arroyos, open woods and brush
lands of s. Tex., chiefly in Bexar Co. southw., Mar.-May; endemic.

This species is related to L. incisum but is readily distinguished by its coarsely tubercu
late mericarps, the persisting commonly veined basal leaves, and entire-margined corolla 
lobes. The corolla is a deep-yellow and the plant has a distinctive grayish color because 
of its pubescence. 

7. Lithospermum caroliniense (Walt.) MacM. PuccooN. Perennial, hispid, commonly
becoming very dark in drying; arising from a deep strong usually dye-stained taproot; 
stem erect, 3-10 dm. tall, few to numerous, simple or commonly branched only in the 
inflorescence, bearing minute appressed hairs and also larger spreading hairs 1-2 mm. 
long; leaves numerous, lanceolate or sometimes lance-linear, sessile, usually acute, hispid, 
to 4 cm. long and 1 cm. wide; inflorescence terminal, circinate, simple to geminate or 
ternate, in age elongating, straightening and becoming 1-2 (-3) dm. long, loosely 
Bowered; bracts commonly ovate or elliptic, acute; calyx at anthesis 6-8 mm. long, the 
lobes very unequal, lanceolate, herbaceous, the fruiting calyx 8-10 mm. long, the pedicel 
3-5 mm. long, erect; corolla orange-yellow, salverform, sparsely villose-hispidulous out
side; mericarps lustrous, white, usually smooth except for some pits and slots along the
base of the ventral keel, plump ovoid, 3-3.5 mm. long. L. bejariense A. DC. In sandy
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woods, from e. pine forests w. to the Western Cross Timbers and s. to Wilson Co. on the 
Coastal Plain, also local in the Panhandle (Hemphill, Briscoe and Wheeler cos.), Mar.
May; widely distributed in the e. half of the U.S. 

8. Lithospermum multillorum Gray. Perennial, arising from a small compact caudex
crowning a strong deep taproot; stems erect, 2-5 dm. tall, few to numerous, simple or 
(especially late in the season) becoming ascendingly branched above the middle; indument 
thin, grayish, closely appressed or ascending, the hairs stiffish and frequently arising from 
mineralized bases; leaves numerous, green, pale beneath, the margins slightly thickened 
and usually not revolute, leaves on the middle third of stem the largest, sessile, lanceolate 
to lance-linear, to 7 cm. long and 9 mm. wide, usually at least twice the size of the lower 
and upper leaves OD the stem; inflorescence simple or forked, terminal on the stems and 
branches, the flowers with conspicuous corollas opening only on the tight circinate sum
mit, at maturity ( usually maturing few nutlets) elongating and ( especially when unusu
ally fertile) forming stiff erect loosely flowered racemes to 15 cm. long, late in the season 
usually producing some inconspicuous but very fertile cleistogamic flowers; calyx of 
normal flowers 4-6 mm. long at anthesis, the lobes linear, very unequal, the fruiting calyx 
6-10 mm. long; pedicels 3-8 mm. long, erect; corolla orange-yellow, longer than broad,
usually narrowly funnelfonn above the middle, appressed-villulose outside; tube cylindric
or more commonly ampliate from the middle ( or even the base) upwards, 8-10 mm. long,
2-3 mm. thick, the limb 8-9 mm. broad; mericarps ovoid, rarely more than one maturing
in each fruit, white or brownish, usually smooth except for some slots and pits along the
ventral keel, 2.5-3.5 mm. high (measured along the ventral keel). Chiefly in the pine
belt in the Chisos, .Davis, Guadalupe and Franklin mts. in the Trans-Pecos, June-Sept.;
Chih. to Wyo.

9. Lithospermum viride Greene. Perennial, arising from a small suffrutescent caudex
crowning a woody taproot; stems few to numerous, to 1 m. tall, erect, 3-5 mm. thick just 
above the base, simple or loosely and ascendingly branched in age, usualJy with a grayish 
indument made up of 2 types of hairs, the more abundant type spreading or retrorsely 
appressed and the less abundant more rigid type spreading or ascending; largest leaves 
near the middle of the stem to 8 cm. long and 32 mm. wide, ovate-eJliptic to lanceolate, 
the apex acute, the upper surface scabrous with stiff erect bristles arising from discoid 
bases intermixed with shorter much less rigid hairs, the lower surface paler and some
what velvety or strigose; inflorescence simple or forked, terminal on the stems and 
branches, circinate, in age elongating, straightening to form erect very loosely flowered 
racemes 1-3 dm. long; calyx at anthesis 8-13 mm. long, the lobes very unequal, linear, 
the fruiting calyx 10-18 mm. long; pedicel 2-10 mm. long, ascending or occasionally 
decurved, lobes lance-linear; corolla greenish-yellow, with a very small limb, villose
hispidulous outside; corolla tube cylindric, 1-3 cm. long, 3-5 mm. thick near the middle, 
inside glabrous except for the abundant stipitate glands in the constricted apical section, 
no faucal appendages developed; annulus a thickened 10-lobed ring bearing extremely 
minute tufts of hairs; coroUa lobes ovate to elliptic, rounded, entire, spreading or usuaJly 
recurved; mericarps ovoid, usually plump, white or somewhat brownish, smooth or 
obscurely pitted, almost always with some pits along the base of the ventral keel, 3.5-4.5 
mm. high (measured along the ventral keel). Usually in limestone areas in the Glass,
Del Norte, Chisos and Guadalupe mts. in the Trans-Pecos, May-Sept.; N.M., Tex., Coah.
and N.L.

10. Lithospennum calycosum ( Macbr.) I. M. Johnst. Perennial, with a coarse woody
taproot; stems several, 10-25 cm. tall, erect, simple or sparingly branched above the 
middle, below the middle hispidulous, above the middle with almost all the hairs 
antrorsely appressed; largest leaves oblanceolate, to 3.5 mm. long and 8 mm. wide, 
obtuse or retuse, appressed-hispidulous; inflorescence simple, terminal, circinate; calyx at 
anthesis 6-7 mm. long, the pedicels strigose and 1-3 mm. long, the lobes extremely 
unequal, linear or linear-oblanceolate; coroUa "pale dull yellow-cream," with an elongate 
tube and a relatively smaU limb, the tube 8-10 mm. long, surpassing the calyx 3-5 mm., 
strigose outside, inside glabrous except for stipitate glands at the summit. Known in the 
U.S. only from a single collection made high OD Chinati Peak in w. Presidio Co.; Tex., 
Coah. and N.L. s.e. to Guat. 
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15. BUGLOSSOIDES MOENCH

About 15 species native to Eurasia. 
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1. Buglossoides arvense ( L.) I. M. J ohnst. Annual; stems erect, 2-1 dm. tall, simple
or sparsely branched above, hoary-strigose; leaves 2-5 cm. long, 2-8 mm. broad, closely 
appressed-hispid, firm, veinless, with prominent midrib, pale beneath; basal leaves rosulate, 
oblanceolate or spatulate, those of the mid-stem lanceolate or linear and acute; racemes 
bracted, becoming loosely flowered; pedicels short and stout, about 1 mm. long; calyx 
parted into subulate-linear lobes, hispid; mature calyx with the erect or ascending lobes 
becoming 8-13 mm. long, the very short tube oblique, pale and chartaceous; corolla white 
or yellowish or even purplish, 5-7 mm. long, tubular-funnelform, the tube glabrous within 
and scarcely if at all surpassing the calyx; corolla throat gradually expanded, without 
protuberances, merely puberulent; corolla lobes ascending, ovate, obtuse; mericarps 
brown, dull, roughened, tuberculate or rough-wrinkled or pitted, about 3 mm. long, 
triquetrous-ovate, the ventral keel prominent. Litlwspermum arvcnse L. In open wood
lands, old fields and waste places generally in the e. hall of Tex.; a Eur. plant, widely 
introd. in the U.S., adj. Asia, Afr. and S.A. 

The bony, hard, rough mericarps are straight and have a broad basal attachment which 
tends to become oblique. 

16. ONOSMODIUM M1CHX. F AL5E-GROMWELL. MARBLE-SEED 

Plants erect, rough-hairy, branching, very leafy perennials from taproots, with alternate, 
entire, strongly veined leaves, and numerous flowers in terminal, leafy-bracted scorpioid 
cymes; flowers whitish, greenish-white or yellowish, sessile to shortly pedicellate; pedicels 
usually somewhat elongating in fruit; calyx shorter than the corolla, deeply 5-parted; 
corolla tubular, slightly enlarged at the throat, 5-lobed, glabrous within, more or less 
hairy outside, the lobes erect, acute or acuminate, the sinuses somewhat inflexed; stamens 
included; filaments minute; anthers glabrous, narrowly sagittate, acutish, the apex just 
about level with the sinuses of the corolla; ovary 4-parted; style filiform, exserted, long
persistent; mericarps 4 mm. long or less, usually but one or two maturing, globular to 
ovoid, smooth or sometimes sparingly pitted, white to dingy-whitish-brown, in some 
species noticeably constricted below, attached at base to the nearly flat receptacle, the 
scar attachment about 2 mm. wide. 

About 15 species in the United States, Canada and Mexico. 
1. Stems usually solitary; basal rosette usually persisting ( at least dried) till anthesis;

usually more southern ( 2) 
1. Stems usually several, tufted, arising from a strong perennial root; basal leaves not

persisting; usually more northern ( 3) 
2 (1). Plant fully developed at anthesis; leaves finely strigose below ( bristles few) and 

on upper surface with strigose hairs ( 0.2-0.4 mm. long) under pubescence at least 
on either side of veins and with coarse bristles ( 1- 2 mm. long) either appressed 
or spreading; pedicels short, less than 7 mm. long; bracts lanceolate, not greatly 
accrescent ................................... 1. 0. btjariense. 

2. Plant flowering while stem and herbage still fresh and incompletely developed; leaves
completely lacking strigulose indument, only bristles about 1 mm. long and erect 
or ascending on leaves ( top or bottom); pedicels elongate, the lower ones com-
monly 10-15 mm. long; at maturity bracts much-enlarged, ovate or elliptic ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 0. Helleri.

3( 1). Mericarps strongly constricted at the base; plant always coarsely spreading-hirsute 
.................................•........... 3. 0. hispidissimum. 

3. Mericarps with base rounded or if weakly constricted the plant somewhat silky-hirsute
............................................. 4. 0. occidentale. 

1. Onosmodium bejariense A. DC. Plants 6-9 dm. tall; stem branching above, the
branches ascending, strongly hispid-pubescent with white or whitish hairs, the branches 
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also softly appressed-pubescent; leaves lanceolate or the lower oblanceolate-spatulate, the 
well-developed stem leaves to 13 cm. long and 14 mm. wide, acute, sessile, strongly 5- to 7-
nerved, the nerves prominent on both surfaces; calyx lobes linear-lanceolate, 8-10 mm. 
long, acute, appressed-pubescent and long-ciliate at base; well-developed corollas 14 
mm. long, very finely canescent outside, often appearing nearly glabrous, with a few

spreading hairs on the lobes; corolla lobes 3-4 mm. long, triangular in outline, tapering to
a long-acuminate often abruptly bent apex; mericarps 3 mm. long, obtusish or acutish,
from little to quite noticeably constricted at base. In dry open woodlands and on open
hillsides, w. to Tom Green and Uvalde cos., e. to Gonzales and Cherokee cos., Mar.
June; endemic.

2. Onosmodium Helleri Small. Plants 3-4 dm. tall, drying black and brown, short
pubescent all over with scattered hairs or densely soft-pubescent on the leaves beneath; 
leaves broad, large, obtusish, short-petioled, 8-10 cm. long, 3-5 cm. wide, the upper 
leaves and bracts more ample than basal leaves, the lower leaves broadly spatulate and 
tapering to the base, the middle leaves broadly oblong-elliptic and rounded at the base; 
bracts broadly ovate ( at least the lower ones), obtuse; calyx lobes 7-10 mm. long, linear, 
obtusish, ciliate; corolla lobes more or less acuminate, about as long as tube, 8-10 nun. 
long; mericarps obtusish; 3 mm. long, apparently not constricted at base. Edwards Plateau, 
cen. Tex., in thickets and woodlands, Mar.-May; endemic. 

Recognizable by the short-petioled leaves. 
3. Onosmodium hispidissimum Mack. Plant 9-12 dm. tall, strongly branched above,

the branches spreading or ascending; stems and branches thickly covered with spreading 
hispid whitish ( or in the inflorescence yellowish-white) hairs 2-4 mm. long, the branches 
and often the stem also appressed-pubescent; leaves typically lanceolate, 8-10 cm. long, 
14-25 mm. wide, acute or acutish, tapering to the sessile base, prominently 5- to 7-nerved
on both surfaces, strongly covered with whitish or sometimes yellowish-white spreading
papillose hispid hairs above and on the veins beneath and appressed-strigose between
the veins beneath; bracts 8-16 mm. long, resembling the leaves in outline; fruiting
pedicels to 4 mm. long; calyx lobes linear-oblong, obtuse, 4-6 mm. long, strongly hispid
with yellowish-white hairs; corolla ( in earlier flowers, at least) 14-18 mm. long, twice
the length of the flowering calyx, sparingly canescent outside below the lobes but usually
strongly canescent and with strongly developed tufts of hairs at the tip of the broadly
triangular-acute lobes that are about 3 mm. long; mericarps 2-3 mm. long, very obtuse to
acutish, strongly constricted at base, dull, little if at all pitted. Usually in gravelly or
rocky calcareous soils in prairies, on banks and in openings of glades, rare in n.-cen. Tex.
(Dallas Co., where last collected in 1880), Mar.-May; from N.Y. s. to Md., w. to La.,
Tex. (?) and Neb. Perhaps not a persistent member of our flora.

4. Onosmoclium occidentale Mack. Plant 3-6 dm. tall, rarely more, branching above
or often from near the base, the branches spreading or almost erect, clothed all over with 
silvery-white or sometimes a slightly yellowish appressed or more or less spreading canes
cent pubescence usually not exceeding 2 mm. in length, the pubescence of the branches 
and leaves usually appressed; leaves typically about 5 cm. long and 15 mm. wide, acutish, 
prominently 5- to 7-nerved on both surfaces, the pubescence sometimes strongly spreading 
and papillose, but most typically soft, appressed and hardly papillose; bracts 6-24 mm. 
long, often 2-ranged, resembling the leaves in outline; fruiting pedicels from very short 
to 6 mm. long; calyx lobes lanceolate, acute to obtusish, rarely linear-oblong, 6-12 mm. 
long, canescent or with somewhat spreading hairs; corolla 1.2-2 cm. long, canescent all 
over out,ide, the broadly triangular acute lobes ( 3-4 mm. long) usually with apical tuft 
of hairs not strongly noticeable; mericarps 3.5-4 mm. long, acutish or acute, not con
stricted at base, dull in color, little if at all pited. 0. molle Michx. var. occidentale

(Mack.) I. M. Johnst. Usually in open rocky woods, prairies, bottomlands and on hill
sides from Denton, Grayson and Lamar cos., s. to Bexar, Victoria and Jackson cos., Apr.
June; from Minn. and Ill., w. to N.M., Ut. and Sask. 

Those plants occurring from Tarrant County south typically have smaller leaves that 
are less hirsute and frequently strigose, whereas those occurring northward are usually 
coarse and hispid. 



Boraginaceae (Borage Family)-Avicenniaceae (Black-mangrove Family) 1311 

17. ECHIUM L. VIPER'S BuGLoss 

A complex genus of about 40 species in the Old World with several species introduced 
in the New World. 

1. Echium vulgare L. BLUE-WEED. Biennial herb; stems erect, solitary or occasionally
several, 3-9 dm. tall, finely hispid-villous as well as shaggy coarse-hirsute; leaves alternate, 
appressed-hispid and along the margins and midrib somewhat hirsute, with a strong 
midrib but very obscure or absent veins; lower leaves 8-16 cm. long, oblanceolate, broadly 
stalked, forming a rosette that withers away at anthesis; cauline leaves reduced up the 
stem, the middle ones linear-lanceolate, 3-9 cm. long, contracted to a rounded sessile 
base; racemes unilateral, short, bracteate, disposed in a long narrow thyrse or open 
panicle; calyx 5-parted with linear or lanceolate segments; corolla tubular-funnelform, 
oblique and irregular, bright-blue, rarely rose or white, pubescent and sparsely setose, 
rather firm in texture, 10-15 mm. long, the tube about equaling the calyx; stamens very 
unequal, inserted low in the tube, the 2 pairs slightly unequal but both surpassing the 
lower corolla lobe, the odd stamen included; mericarps 4, about 2 mm. long, erect, 
rugose or verrucose, ovoid or oblong, with a basal areola; gynobase flat or low-pyramidal. 
Nat. of Eur., long ago introd. into e. U.S. and now a serious pest in the N .E. and Middle 
Atl. States, w. to S.D., Kan. and reported (but not seen by us) from Tex.; also Chile. 

FAM. 156. A VICENNIACEAE ENDL.
158 

BLACK-MANGROVE FAMILY 

Shrubs or trees of maritime regions; branches and twigs usually terete, nodose, articu
late; leaves opposite, thick, persistent, petiolate, exstipulate, entire; inflorescence axillary 
or terminal, spicate or subcapitate, the axillary ones mostly paired; flowers sessile, perfect, 
hypogynous, small; sepals 5, nearly separate, ovate, imbricate, subtended by a false 
involucre of a scalelike bract and 2 alternate scalelike prophylla slightly shorter than the 
calyx and imbricate with each other and the sepals; corolla regular, gamopetalous at the 
base, campanulate-rotate, 4-parted; stamens 4, inserted in the corolla tube, equal or 
subdidynamous; carpels 2; ovary superior, compound but with a free central often more 
or less 4-winged placenta; ovules 4, pendent, orthotropous, hanging from the tip of a 
central columella; fruit a compressed oblique capsule, the exocarp juicy, somewhat fleshy, 
usually tomentulose, dehiscent by 2 valves, usually only I-seeded; seeds without a testa; 
embryo viviparous. 

A single genus with 11 living species, 5 varieties, and 4 fossil species; one of the chief 
constituents of coastal mangrove belts throughout the tropics and subtropics of the world. 

1. AVICENNIA L.

I. Avicennia germinans ( L.) L. BLACK-MANGROVE, MANGLE BLANCO. Shrub rarely
over 1 m. tall in our area ( to 16 m. in tropics); petioles 2-27 mm. long, often farinaceous; 
leaf blades oblong or lanceolate to elliptic or obovate, to 15 cm. long and 44 mm. wide, 
obtuse or acute at the apex, entire, acute to cuneate at the base, usually grayish-mealy 
beneath, sometimes glabrous and punctate; spikes to 65 mm. long and 15 mm. wide 
during anthesis, the axillary ones usually only a single pair at the base of the terminal 
one and shorter than it or a second pair in the next lower leaf axils; calyx lobes 3-5 mm. 
long, 2-3 mm. wide, densely appressed-pubescent outside, glabrous within; corolla white, 
1.2-2 cm. long, parted to about the middle, the tube equaling or shorter than the calyx, 
practically glabrous, the lobes spreading, densely gray-pubescent outc;ide and velvety 
within; fruit obpyriform or ovate, asymmetric, to 2 cm. long and 12 mm. wide, densely 

1118 Contributed by H. N. Moldenke; cf. his earlier treatment in C. L. Lundell, Flora of 
Texas III: 10-12. 1942. 
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gray-hairy. A. nitida Jacq. In mangrove lagoons and along tidal shores, s.e. and s. Tex.; 
very variable, ranging from Fla. and Tex., Benn., Bah. I. imd both coasts of Mex., through 
W.I. and C.A. to the coasts of Braz. and Peru.

The fruits of the red mangrove, Rhizophora Mangle L. ( Rhizophoraceae ), of southern
Florida and tropical America, are commonly washed ashore ( especially near the mouth 
of the Rio Grande}, where they have been known to sprout, but no living plant has ap
parently thus far become established in Texas. This species grows in habitats similar to 
those of the black mangrove but it is readily distinguished from that species by its aerial 
roots that arise from its trunk and branches, its regular corolla, and the development of 
a conspicuous radicle to several decimeters in length. 

FAM. 157. VERBENACEAE ST.-Hn..1li9 VERV AIN F AM;IL y 

Herbs, shrubs, woody vines or trees; branchlets and twigs mostly tetragonal, not 
prominently nodose nor articulate; leaves mostly opposite, deciduous, exstipulate, mostly 
simple, sometimes compound Or 1-foliolate, the blades entire or variously dentate, incised 
or cleft; inflorescence axillary or terminal, determinate or indeterminate, as cymes, 
racemes, spikes, panicles, thyrsi, heads or false umbels, sometimes involucrate, the 
a"l:illary ones mostly solitary; flowers sessile or pedicellate, perfect or imperfect, hypog
ynous, sometimes heterostylous or polygamous, large or small, mostly irregular, the 
individual ones not involucrate; calyx garnosepalous, campanulate to tubular or salverform, 
persistent, usually accrescent, mostly 4- ( more rarely 2-, 5- or 7 -) lobed or toothed or 
sometimes the rim subentire; corolla regular or irregular, gamopetalous, mostly funnelform 
or salverfonn, usually with a well-developed tube with its limb 4- or 5- ( rarely 7- or 
many-) parted, often somewhat 2-lipped; stamens mostly 4 and didynamous or reduced 
to 2, sometimes 4 or 5 and equal, inserted in the corolla tube; staminodes often present; 
carpels mostly 2 (rarely 4 or 5), united, one sometimes aborted; ovary superior, mostly 
compound, sessile, mostly somewhat 4-lobed, at first 2- to 5-celled but almost invariably 
soon becoming 4- to IO-celled through formation of false partitions, never with a free 
central placenta or columella; the axile placentae-lobes each bearing 1 ovule, the un
partitioned cells 2-ovulate, partitioned cells !-ovulate; ovules anatropous and ba!>al or 
hemianatropous and lateral; fruit usually a dry schizocarp separating into "cocci" at 
maturity or less commonly a drupe or fleshy schizocarp, with a thin and dry or fleshy 
exocarp and more or less hard endocarp, 2- to 4-celled and indehiscent when ripe or 
dehiscent into 2 ( or rarely 4 to 10} 1- or 2-celled pyrenes; seeds plainly testate; embryo 
not viviparous. 

About 3,375 species and subspecific taxa in 76 genera, very widely distributed almost 
throughout the world except in the Arctic and Antarctic. 
1. Leaves palmately compound ...... ... . ............. 12. Vitex, p. 1339. 
1. Leaves simple ( 2)
2 ( 1). Inflorescence indeterminate and centripetal, racemose ( 3)
2. Inflorescence determinate and centrifugal, cymose ( 12)
3 ( 2). Fruit composed of four I-seeded pyrenes, schizocarpous ( 4)
3. Fruit not composed of four I-seeded pyrenes ( 5)
4 ( 3). Pyrenes ( cocci or nutlets) readily separating from each other at maturity

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. Verbena, p. 1313. 
4. Pyrenes adhering or very tardily separating from each other at maturity ...... ... . 

. . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . 2. Stylodon, p. 1326. 
5(3). Fruit composed of one or two I-celled and I-seeded pyrenes (6) 
5. Fruit composed of two or four 2-celled and 2-seeded pyrenes ( 10)
6( 5). Fruit usually with a fleshy exocarp ( rarely dry); calyx truncate or obscurely

toothed or lobed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. Lantana, l'· 1326. 
6. Fruit with a thin dry exocarp; calyx deeply 2- to 5-toothed or -lobed (7)

m Contributed by H. N. Moldenke; cf. his earlier treatment in C. L. Lundell, Flora of
Texas III: 13-87. 1942. 
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7 ( 6). Calyx elongated, conspicuous, herbaceous, often half as long as the corolla tube 
or longer; fruit ( cocci) beaked . . . . . . . . . . . . . . . . . . 7. Bouchea, p. 1335. 

1. Calyx very small and inconspicuous, membranous; fruit not beaked ( 8) 
8( 7). Flowers and fruit scattered at conspicuous intervals along a greatly elongated

flowering rachis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. Aloysia, p. 1334. 
8. Flowers and fruit very densely imbricate, often capitate ( 9)
9 ( 8). Mostly herbaceous with trailing or ascending stems, sometimes somewhat woody;

spikes elongated in fruit; bractlets cuneate-obovate, not 4-ranked ............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 5. Phyla, p. 1331. 

9. Erect bushes, shrubs or suhshrubs; spikes not usually elongating in fruit; bractlets
ovate or lanceolate, often more or less 4-ranked . . . . 4. Lippia, p. 1330. 

10( 5). Fruiting calyx patelliform or cupuliform, not inflated nor enclosing the fruit nor 
rostrate at the apex ............................ 9. Citharexylum, p. 1337. 

IO. Fruiting calyx flask-shaped, completely enclosing the mature fruit, usually rostrate 
at the apex ( 11) 

11( IO). Herbaceous; fruit dry, composed of 2 pyrenes .... 8. Priva, p. 1337. 
11. Woody; fruit fleshy, composed of 4 pyrenes .......... 10. Duranta, p. 1338. 
12(2). Flowers regular; stamens equal ................. 11. Callicarpa, p. 1339. 
12. Flowers irregular; stamens didynamous ( 13 )
13(12). Fruit very strongly and coarsely reticulate, pubescent, with a definite rugose

commissural scar .............................. 14. Tetraclea, p. 1341. 
13. Fruit glabrous, not reticulate ...................... 13. Clerodendrum, p. 1340. 

I. VERBENA L. VERVAIN 

Herbs; stems and branches procumbent, ascending or erect, glabrous or variously 
pubescent; leaves mostly opposite, dentate ( very rarely entire) or variously lobed, incised 
or pinnatifid; inflorescence spicate, terminal, usually densely many-flowered, often flat
topped and pseudo-umbellate, sometimes greatly elongate with scattered flowers, very 
rarely also axillary; flowers small or medium-sized, each solitary in the axil of a usually 
narrow bractlet; calyx usually tubular, 5-angled, 5-ribbed, unequally 5-toothed, not at all 
or but slightly changed in fruit; corolla salver- or funnelform, its tube straight or curved, 
often slightly ampliate at the apex, the limb Hat, weakly 2-lipped, lobes 5, usually rather 
elongate, obtuse or rounded to emarginate at apex; stamens 4, didynamous, inserted in 
the upper half of the corolla tube, mostly included; anthers ovate, with parallel or 
slightly divergent thecae, the connective unappendaged or glandular-appendaged; style 
single, usually short, shortly 2-lobed, the posterior lobe smooth, the anterior lobe broader, 
papillose and stigmatic; ovary 2-carpellary, 4-lobed, completely 4-celled, 4-ovulate; fruit 
mostly enclosed by the mature calyx, schizocarpous, readily separating at maturity into 
four I-seeded linear cocci. 

A. complex genus of about 206 species, 122 named varieties and forms, and 49 named
hybrids, mostly of temperate and tropical America; 2 or 3 species native to the Mediter
ranean region and introduced elsewhere in the Old World; many are widely cultivated 
and tend to escape. The Section Glandularia, with a different basic chromosome number, 
is possibly worthy of segregation as a distinct genus. 

I. Sterile style lobe usually not/rotruding beyond the stigmatic surface; ovary entire
or very shallowly depresse ; schizocarp commonly not constricted along the lines 
of cleavage; anthers unappendaged; corolla mostly small, often not showy; calyx 
rarely more than twice as long as the schizocarp, not contorted beyond it. ( Sect. 1. 
Verbenaca Schauer) ( 2) 

1. Sterile style lobe protruding well beyond the stigmatic surface; ovary in its later
stages definitely ( although shallowly) lobed at the distal end; schizocarp con
stricted along the lines of cleavage; connective of the upper anthers mostly 
appendaged; corolla mostly large and showy; calyx usually more than twice as 
long as the schizocarp and constricted or contorted beyond it. ( Sect. 2. Glandu
laria Schauer) ( 36) 
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2 (I ) . Heads or spikes crowded and short ( at least during anthesis), not at any time greatly elongate or open, generally disposed in compound cymes. ( Ser. I.
Pachystachyae Schauer) ( 3) 2. Spikes slender and open or compact at anthesis, greatly elongating in fruit, solitary
or in simple cymes or panicles. ( Ser. 2. Leptostachyae Schauer) ( 5)

3 ( 2). Leaves semiamplexicaul and subcordate at the base ( 4) 3. Leaves tapering into a cuneate-attenuate subsessile or petiolar base .............. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 4. V. brasiliensis. 

4( 3 ). Inflorescence glandular; bractlets conspicuously longer than the calyx; corolla tube2 or 3 times as long as the calyx . . . . . . . . . . . . . . . . . I. V. rigida. 4. Inflorescence not glandular; bractlets barely equaling or only slightly surpassing the 
calyx; corolla tube scarcely_ twice as long as the calyx ................... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. V. bonariensis. 

5( 2). Spikes panicled at the apices of the stems and branches, subtended chiefly byinconspicuous bracts; floral bractlets not prominent ( 6) 
5. Spikes solitary or in 3's at the apices of stem and branches or panicled and subtendedby leafy bracts at the base; floral bractlets often conspicuous ( 16) 

6( 5 ). Leaves sessile to subsessile or long-tapering at the base ................. .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. V. litoralis.6. Leaves distinctly petiolate ( 7) 

7 ( 6). Spikes very slender, elongate and graceful, usually with remote fruits ( 8)7. Spikes thicker and dense-flowered, usually with contiguous fruits ( 15)
8 ( 7). Lower leaves 1- or 2-pinnatifid, 3- or 5-cleft or deeply incised ( 9)8. Leaves merely serrate or crenate ( 12) 
9 ( 8). Schizocarp a little longer than broad; leaves all deeply cleft or incised ........ .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. V. menthaefolia. 9. Schizocarp about twice as long as broad; leaves diverse, the basal incised-dentate,the middle stem leaves 1- or 2-pinnatifid, the upper sparingly toothed or entire(IO} 
10(9). Corolla white ................................ 6. V. Halei f. albiflora.10. Corolla not white ( 11 ) 
11( 10}. Corolla mostly blue .......................... 6. V. Halei. 11. Corolla deep-rose or pink ......................... 6. V. Halei f. roseiflora. 

12 ( 8). Leaves very scabrous above; fruiting calyx spreading; calyx lobes connivent;stigmatic surface subtended by 2 sterile style lobes ( 13) 12. Leaves not pronouncedly scabrous above; fruiting calyx ascending; calyx lobes notconnivent; stigmatic surface subtended by one sterile style lobe ( 14)

13( 12). Leaf blades ovate, to 5 cm. wide ............... 7. V. scabra. 
13. Leaf blades narrowly elliptic or elliptic-lanceolate, to 2 cm. wide .............. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. V. scabra f. angustifolia. 

14( 12). Lower leaf surface glabrous or scattered long-pilose ................... .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. V. urticifolia. 14. Lower leaf surface uniformly and densely short-pubescent ................. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. V. urticifolia var.

leiocarpa. 

15 ( 7). Leaf blades membranous, not conspicuously scabrous above, mostly glabrous orinconspicuously strigillose beneath . . . . . . . . . . . . . . . 9. V. hastata. 
15. Le�f. �����s. �
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16( 5). Leaves predominantly entire, mostly linear, tl1e lower ones sometimes with a few

salient teeth .................................. 17. V. perennis.16. Leaves not predominantly entire ( 17) 
17 (16). Leaves serrate-dentate or shallowly incised ( 18) 17. Leaves deeply incised-dentate to pinnatifid or 3-cleft ( 20)
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18 ( 17). Plants coarse, more or less densely hirsute-pubescent or hirsute-villous; leaves 
elongate-elliptic to ovate-orbicular; spikes stout, 7-10 mm. wide during anthesis 
( 19) 

18. Plants slender, densely canescent-hirtellous with short hairs; leaves linear to narrowly-
elliptic; spikes more slender, 5-6 mm. wide during anthesis ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16. V. neomexicana var. 

hirtella. 

19(18). Leaves elongate-elliptic to ovate-acuminate, short-petiolate; corolla limb 5-6 mm. 
wide ........................................ 11. V. l,1acdougalii. 

19. Leaves ovate-orbicular, sessile; corolla limb 8-9 mm. wide .................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. V. stricta. 

20( 17). Spikes not conspicuously bracteose; bractlets not foliaceous ( 21) 
20. Spikes conspicuously bracteose with somewhat foliaceous bractlets ( at least at the

base of the spike) ( 31) 

21 ( 20). Leaf blades ( at least the lower ones) oblong-ovate or obtusely elliptic-ovate, 
not narrowly elongate, usually 3-cleft with the segments incised-dentate ( 22) 

21. Leaf blades ( at least the lower ones) oblong-lanceolate to spatulate, narrowly
elongate, usually incised-pinnati.fid or incised-dentate ( 27) 

22 ( 21). Leaves petiolate; pubescence various but not coarsely hirsute; spikes often stout, 
not greatly elongate if slender ( 23) 

22. Leaves subsessile or at most very shortly petiolate; pubescenoe coarsely hirsute or
glandular; spikes slender and greatly elongate ( 25) 

23 ( 22). Corolla tube scarcely longer than the calyx, 4-4.5 mm. long; corolla limb 4-6 
mm. wide ...... , ...•......................... 14. V. plicata. 

23. Corolla tube far-exceeding the calyx, 8 mm. or more long; corolla limb 7-8 mm. wide
(24) 

24 ( 23). Corolla blue to lavender or purple ............ 15. V. Cloverae. 
24. Corolla white ......•............................ 15. V. Cloverae f. alba. 

25(22). Pubescence on calyx long, whitish, appressed, not glandular ................ . 
. . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . 12. V. xutha. 

25. Pubescence on calyx shorter, sordid, spreading, glandular ( 26) 

26(25). Corolla mostly blue .......................... 13. V. Runyonii. 
26. Corolla mostly rose .............................. 13. V. Runyonii £. rosifiora. 

27 ( 21). Plants coarse, with a low somewhat compact habit, canescent-hirsute; leaves 
subpinnatind, contracted into a broadly margined semiamplexicaul or petiolar 
base (28) 

27. Plants more slender, with a taller and open habit, hirsute or canescent-hirtellous;
leaves pinnately cleft to incised-dentate, with a narrowly margined petiolar base 
(29) 

28( 27). Inflorescence somewhat glandular-hirsute; bractlets lanceolate .............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18. V. canescens. 

28. Inflorescence sparsely or not glandular, densely hirsute; bractlets ovate, sharply
acuminate ................................... 18. V. canescens var. 

Roemeriana. 

29(27). Corolla limb 4 mm. wide; commissural faces extending to the tip of the cocci; 
pubescence hirsute, sparse on the stems .......... 16. V. neomexicana. 

29. Corolla limb 6-10 mm. wide; commissural faces scarcely extending to the tip of the
cocci (30) 

30(29). Plants more or less hirsute; leaves pinnately cleft; bractlets lanceolate ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16. V. neo1nexicana var. 

xylopoda. 
30. Plants canescent-hirtellous; leaves dentate or somewhat more deeply incised;

bractlets ovate .•.............................. 16. V. neomexicana var. 
hirtella. 
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31(20). Leaves more or less strongly plicate; venation noticeably whitish near the 
margins ( 32) 

31. Leaves not plicate nor conspicuously whitish-veined near the margins ( 35)
32(31). Corolla tube scarcely longer than the calyx, 4-4.5 mm. long; corolla limb 4-6

mm. wide ( 33)
32. Corolla tube far-surpassing the calyx, 8 mm. or more long; corolla limb 7-8 mm. wide

(34) 
33(32). Bractlets ovate-lanceolate, green, herbaceous, gradually attenuate from base to 

apex ........................................ 14. V. plicata. 
33. Bractlets broadly ovate, dry, rigid, very abruptly acuminate at apex ............. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14. V. plicata var. Degeneri. 

34(32). Corolla blue to lavender or purple ............. 15. V. Cloverae. 
34. Corolla white ................................... 15. V. Cloverae f. alba. 

35( 31). Leaves with a subpetiolar or semiamplexicaul base; bractlets ovate, a little 
longer than the flowers, abruptly acuminate, ascending .................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . 18. V. canescens var. 

Roemerlana. 
35. Leaves narrowed into a margined petiole; bractlets linear-lanceolate, much longer

than the flowers, usually reflexed in age .......... 19. V. bracteata. 

36( 1 ). Cocci with a vety definite beak parallel to the axis of the schizocarp .......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21. V. quadrangulata. 

36. Cocci with an indefinite beak or beakless ( 37)
37 ( 36). Cocci suggesting a tendency toward a beak ( a slight protrusion horizontal to

the axis of the schizocarp); commissural face practically reaching to the tip of the 
coccus (38) 

37. Cocci without a beak or tendency toward one; commissural face not reaching the
tip of the coccus ( 39) 

38 ( 37). Corolla in shades of pink ..................... 22. V. delticola. 
38. Corolla lavender ................................ 22. V. delticola £. lilacina.

39 ( 37). Cocci subovoid, the lateral surfaces ventricose and smooth, not at all similar to 
the dorsal surface ............................. 26. V. tumidula.

39. Cocci subcylindric, the lateral surfaces not ventricose, usually scrobiculate, similar to
the dorsal surf ace ( 40)

40( 39 ). Leaves shallowly lobed to incised or toothed ( 41) 
40. Leaves 3-cleft to incised-pinnatifid or bipinnatifid ( 45)
41(40). Flowers very large and showy; corolla 20-30 mm. long, its limb 10-24 mm. wide

(42) 
41. Flowers small and inconspicuous; corolla 7-10 mm. long, its limb 2-7 mm. wide .... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20. V. cameronensis. 

42 ( 41). Leaves appressed-strigose or glabrate ( 43) 
42. Leaves rather densely pubescent ( 44)

43( 42). Corolla blue to pink or purple ................. 23. V. canadensis. 
43. Corolla white ................................•.. 23. V. canadensis f. 

candidissima. 

44 ( 42). Corolla to 2 cm. long and 12 mm. wide ......... 24. V. elegans var. asperata. 
44. Corolla to 3 cm. long and 24 mm. wide ............. 25. V. hybrida. 

45 ( 40). Corolla tube protruding well beyond the calyx ( 46) 
45. Corolla tube only slightly longer than the calyx ( 61)

46( 45). Corolla tube approximately twice as long as the calyx ( 47)
48. Corolla tube one and one third to one and one half times as long as the calyx ( 48)
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41 ( 46). Bractlets usually one half to two thirds as long as the calyx; inflorescence usually 
not greatly elongating ......................... 24. V. elegans var. asperata. 

47. Bractlets usually subequaling or only slightly shorter than the calyx; inflorescence
conspicuously elongating ....................... 23. V. canadensis. 

48 ( 46). Floral bractlets equaling or exceeding the calyx; calyx hispid-hirsute, not 
glandular ( 49 ) 

48. Floral bractlets shorter than the calyx; calyx hispid-hirsute to villous-pubescent and
mostly somewhat glandular or appressed-strigose and not glandular ( 52) 

49 ( 48). Leaves bipinnatifid, the ultimate segments linear-oblong ( 50) 
49. Leaves not bipinnatifid, usually more or less 3-cleft, with the segments remotely

incised or lobed, the ultimate segments much broader than in the above ( 51) 
50 ( 49). Calyx and bractlets hispid-hirsute .............. 27. V. bipinnatifida. 
50. Calyx and bractlets finely appressed-pubescent or puberulent ................. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28. V. oklaho111ensis. 

51 ( 49). Sinuses of leaves extending practically to the midrib, the segments sharply 
acute at the apex; western ...................... 27. V. bipinnatifida var. 

latilobata. 
51. Sinuses of leaves usually rather shallow, the segments obtuse at the apex; Rio Grande

Plains and Valley ............................. 22. V. delticola. 

52 ( 48}. Calyx appressed-strigose with sericeous hairs, not glandular; introduced ( 53} 
52. Calyx hispid-hirsute or villous, mostly more or less glandular; native ( 54}
53(52). Corolla blue to purple or rose .................. 29. V. tenuisecta. 
53. Corolla white ................................... 29. V. tenuisecta var. alba. 

54 ( 52). Plants coarse; leaves usually 2.5-4 cm. long, hispidulous-hirsute; corolla limb 
6-12 mm. wide; cocci 2.5-3 mm. long; corollas mostly blue, pink or purple (55) 

54. Plants slender; leaves smaller, 1-2.5 cm. long, hirtellous; corolla limb 5-6 mm. wide;
cocci 2 mm. long; corollas always white .......... 33. V. racemosa. 

55(54}. Calyx teeth 2-3 mm. long (56) 
55. Calyx teeth usually less than 2 mm. long ( 58)
56( 55). Plants usually tall ( 2-4 dm.); leaves bipinnatifid, with the ultimate segments

lanceolate; calyx teeth not especially conspicuous in mature fruit ( 57) 
56. Plants usually low ( 1-2 dm.); leaves trifid, with the segments more or less incised;

calyx teeth conspicuously long in mature fruit ..... 32. V. ciliata var. 
longidentata. 

57 ( 56). Calyx glandular ............................. 30. V. ambrosifolia. 
57. Calyx not glandular ............................. 30. V. ambrosifolia f. 

eglandulosa. 

58 ( 55). Plants decumbent-ascending or prostrate, densely hirsute; calyx somewhat 
glandular, hispidulous-hirsute, scarcely viscid ( 59) 

58. Plants ascending-erect, more or less hirsute; calyx densely glandular-hirsute and
somewhat viscid-pubescent ( 60) 

59 ( 58). Plants with decumbent-ascending loose habit; leaf margins slightly revolute .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32. V. ciliata. 

59. Plants with prostrate compact habit; leaf margins strongly revolute .............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32. V. ciliata var. pubera. 

60 ( 58). Corolla pink to purple ....................... 31. V. W rightii. 
60. Corolla white ................................... 31. V. Wrightii f. albiflora. 

61(45). Corolla inconspicuous, its limb 3-5 mm. wide; plants decumbent, more or less 
hirsute ( 62) 

61. Corolla conspicuous, its limb 8-9 mm. wide; plants erect or ascending, densely white-
villous ....................................... 34. V. Gooddingii. 
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62( 61). Corolla blue to pink or lavender ............... 35. V. pumila. 
62. Corolla white ................... .. .............. 35. V. pumila f. albida. 

1. Verbena rigida Spreng. TUBER VERVAIN. Stems 2-6 dm. tall, scabrous; leaves sessile,
oblong to oblong-lanceolate or narrowly obovate, subcordate and semiamplexicaul at base, 
coarsely sharp-serrate, scabrous on both surfaces, revolute-margined when old; spikes usu
ally short, dense, cylindric, in subternate cymes, the laterals pedunculate; bractlets lanceo
late, acuminate-subulate, usually closely imbricate and longer than the calyx, glandular
pubescent, ciliate; calyx 4 mm. long, glandular-pubescent, the acute lobes with short 
mucronulate-subulate tips; corolla mostly purple to magenta, the tube 2 or 3 times as 
long as the calyx, pubescent outside, limb 5-7 mm. wide. V. -venosa Gill. & Hook. Pastures, 
prairies and roadsides, adv. from cult., very showy in large patches, e. Tex. w. to Fayette 
and Travis cos., Apr.-Oct.; nat. to Braz. and Farag., introd. in W.I. and s. U. S. 

2. Verbena bonariensis L. Sount AMERICAN VERVAIN, Stifily erect, 1 m. or more tall,
somewhat scabrous-pubescent; leaves sessile, subcordate and semiamplexicaul at base, 
lanceolate or oblong, sharply serrate, rugose and hirtellous above, spreading-pubescent 
beneath; spikes compact, mostly short, usually sessile and crowded in dense fasciculate 
cymes, not elongating; bractlets lanceolate-acuminate, barely equaling or slightly sur
passing the calyx, pubescent; calyx 3 mm. long, pubescent, the acute lobes with short 
subulate tips; corolla blue to violet or purple, the tube scarcely twice as long as the 
calyx, pubescent outside, limb inconspicuous. Sandy loam, moist flatlands and along rice 
field fences, introd. in e. Tex. from Red River to Jefferson cos., Apr.-June; nat. of Braz., 
Parag., Urug. and Arg.; introd. in W.I., s. U.S. and elsewhere. 

3. Verbena litoralis H.B.K. SEASHORE VERVAIN. Fastigiately branched, to 1 m. tall,
glabrous or sparsely strigillose; leaves lanceolate or oblong, 3-10 cm. long, tapering into a 
very short petiole or subsessile, more or less sharply and coarsely serrate, sparsely 
5trigillose on both surfaces, often slightly scabrous and rugose above; spikes terminal, 
pedunculate, cymosely a1Tanged or paniculate, at first fairly dense, usually soon elongat
ing; bractlets ovate-lanceolate, subequaling or somewhat shorter than the calyx, not 
conspicuous, acuminate, glabrate; calyx 2-2.5 mm. long, finely strigillose, subtruncate, 
the subulate teeth minute; corolla blue to lavender or purple, the tube longer than the 
calyx limb, 2.5-3 mm. wide, inconspicuous. Waste ground, introd. in Newton Co.; nat. 
from Mex. almost throughout C.A. and S.A.; introd. in H.I., Calif., La. and elsewhere. 

4. Verbena brasiliensis Vell. BRAzn.IAN VERVAIN. Stems stout, to 25 dm. tall, acutely
tetragonal, practically glabrous below, somewhat scabrous-pubescent above, slightly 
contracted at nodes; leaves elliptic or lanceolate, tapering into a cuneate subsessile or 
petiolar base, sharply serrate or incised ( at least above the middle), strigillose and 
somewhat pustulate above with impressed venation, sparsely pubescent beneath; spike 
compact, mostly short, not much elongating, usually sessile in open cymes, numerous 
but not crowded; bractlets scarcely as long as the calyx, lanceolate-subulate, ciliate; calyx 
2.5-3.5 mm. long or more, somewhat appressed-pubescent, the acute lobes with short 
subulate tips; corolla purple or lilac, the tube a little longer than the calyx, pubescent 
outside, the limb 2.5 mm. wide, inconspicuous. Waste places, dry sandy soil, coastal 
prairies, mainly in s.e. Tex., May-Oct., introd.; nat. to most of S.A.; naturalized from Va. 
to Fla. and Gulf Coast, Ore., Calif., Jam., S. Afr. and elsewhere. 

5. Verbena menthaefolia Benth. M INT VERVAIN. Stems decumbent or ascending,
branched, sparsely and minutely hispidulous; leaves ovate, 3-6 cm. long, tapering at base 
into a margined petiole, deeply cleft or subincised, the divisions remotely serrate-dentate, 
strigillose on both surfaces, somewhat pustulate above; spikes panicled, slender, elongate, 
compact only at the apex; bractlets ovate-lanceolate, acuminate, usually shorter than the 
calyx, sparsely strigillose, ciliate; calyx 2.5-3 cm. long, strigillose, sparsely or not glandu
lar, the teeth minute; corolla blue or light purple, the tube only slightly longer than the 
calyx, limb about 6 mm. wide, lobes more or less truncate. Bottomlands, ravines, stream
sides and roadsides, Uvalde and Bexar cos.; also in Ariz., s. Calif. and most of Mex. 
Misidentified as V. officinalis L. in some works. 

6. Verbena Halei Small. TEXAS VERVAIN. Stems usually several from a woody base,
erect, ascendingly branched, glabrous or strigillose above; leaves 3-10 cm. long, strigillose 
on both surfaces, diverse in shape, the basal and lower stem leaves oblong to ovate, 
tapering into a petiole about as long as the blade, irregularly dentate or incised, middle 
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stem leaves 1- or 2-pinoatifid with shorter petioles, uppermost leaves sparingly dentate or 
entire; spikes paniculate, slender, elongate; bractlets about half as long as the calyx, 
appressed, ciliate; calyx 3-3.5 mm. long, strigillose, subtruncate, unequal teeth subulate; 
corolla mostly blue, the tube scarcely longer than the calyx, the limb 6-7 mm. wide, 
lobes retuse. Sandy or calcareous meadows, prairies, fields, woodlands, rocky hillsides and 
roadsides, often very abundant, widespread practically throughout Tex., especially in e., 
ceo. and s. sections, Feb.-Nov.; Ala. to Okla. and Tam. Widely misidentified as Eur. V.

officinalis L. in older works.-£. albiHora L. I. Davis has white corollas; known from Brooks 
and Hidalgo cos.; f. roseiflora (Benke} Moldeoke has deep-rose or pink corollas, known 
from Goliad, Hood and Kleberg cos. 

7. Verbena scabra Vahl. SANDPAPER VElWAIN. Stems to 1 m. tall, erect, solitary, simple
or branched, hispidulous; leaves ovate, 3-13 cm. long, to 5 cm. wide, petiolate, acute or 
obtusish, serrate-dentate, very rough and usually strigillose above, less scabrous and 
paler beneath, hispidulous on the venation; spikes paniculate, slender, pedunculate, 
closely many-flowered; bractlets ovate-acuminate, half as long as the calyx, hispidulous; 
calyx 2.5-3 mm. long, ovoid, hispidulous, diverging from the rachis by 45° or more, the 
unequal lobes acutely connivent; corolla blue, the tube about equaling the calyx, limb 
2 mm. wide, lobes obtuse; stigmatic surface midway between 2 ahnost equal obtusish 
sterile style lobes. Mostly rich soil of low ground, marshes, swamps and edges of lakes and 
streams, throughout most of Tex. except Plains Country; Mar.-Dec.; N.C. to Fla. and 
W. I., w. to Ariz., Calif. and n. Mex.-£. angustifoJia Moldenke differs in having elliptic
to elliptic-lanceolate leaves only to 2 cm. wide; known only from Burnet Co.

8. Verbena urticifolia L. WmTE VERVAIN. Stems solitary, to 25 dm. tall, coarse, simple
or branching from near the base, hispid or hirtellous to almost glabrous; leaves petiolate, 
broadly lanceolate to oblong-ovate, 8-20 cm. long, acute or shortly acuminate, coarsely 
creoate-serrate, rounded at base and decurrent into the petiole, glabrous on both surfaces 
or scattered-pilose with rather long irregular hairs beneath; spikes paniculate, slender, 
pedunculate, rather sparsely flowered, often very elongate; bractlets ovate-acuminate, 
very short, ciliate; calyx 2 mm. long, pubescent ( especially on the veins}, the obtuse 
lobes not connivent, the short and subequal teeth subulate; corolla white, very small, 
the tube scarcely surpassing the calyx, limb 2 mm. wide, lobes obtuse. Low rich or open 
woods, bottomlands, waste places, fencerows, pastures and streamsides, from Bowie and 
Wilbarger to Newton, Brazoria and Gonzales cos., also in Wheeler Co. in the Panhandle, 
June-Oct.; Que. and Ont. to Neb., s. to Fla. and w. to Tex. and Okla.-var. leiocarpa 
Perry & Fem. differs in having the lower leaf surface uniformly and densely short
pubescent; known from Cass Co.; it occurs sporadically almost throughout the extra
limital range of the species. 

9. Verbena hastata L. BLUE VERVAIN. Stems to 23 dm. tall, mostly simple, stifBy erect,
often branched above, mostly rough-pubescent with short antrorse hairs; leaves lanceolate 
or oblong-lanceolate, occasionally ovate-lanceolate, petiolate, 5-18 cm. long, gradually 
acuminate, coarsely serrate or incised, sometimes hastately 3-lobed at base, glabrous or 
slightly pubescent, not scabrous; spikes usually numerous, paniculate, stifBy erect, 
pedunculate, compact, densely many-flowered; bractlets lanceolate-subulate, usually a 
little shorter than the calyx; calyx 2.5-3 mm. long, pubescent, the acute lobes with short 
subulate tips and more or less connivent; corolla purplish-blue, the tube somewhat longer 
than the calyx, pubescent outside, the limb 3-4.5 mm. wide. Moist flelds, meadows, 
prairies, swamps, woods and streamsides, Plains Country, July-Oct.; N.S. to B.C., s. to 
Fla., Neb. and Ariz. In dry fields and pastures a field-form is developed with the leaves 
more canescent-puberulous beneath and slightly rough above, the stem many-branched, 
and the terminal inflorescences in many groups, all more or less equally dense.-var. 
scahra Moldenke differs in its more rigid leaves that are conspicuously scabrous above 
and often more or less conspicuously pubescent beneath; known from Hemphill Co.; a w. 
form of the species, B.C., Ida., Mont. and N.D. to Calif., N.M. and Tex., e. to \Vise. and 
Kan. 

10. Verbena stricta Vent. HOARY VERVAIN. Stems to 2 m. tall, subterete, simple or
branched above, often very robust, rather densely hirsute, often canescent; leaves ovate 
or oblong to elliptic or suborbicular, sessile or nearly so, sharply serrate or biserrate to 
irregularly incised-serrate, thick-textured, hirsute and rugose above, densely hirsute
villous and prominently veined beneath, often canescent; spikes solitary or several, short-
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pedunculate, thick, usually quite dense both in anthesis and in fruit, often more than 3 
dm. long; bractlets lanceolate-subulate, about as long as the calyx, hirsute, ciliate; calyx 
4-5 mm. long, densely hirsute, the lobes acurninate; corolla blue or purple, the tube
slightly surpassing the calyx, pubescent outside, limb 8-9 mm. wide. Pastures, prairies,
waste places and railroad embankments, usually in dry soil, from Lipscomb to Red
River, Liberty and Gonzales cos., June-Sept.; Ont. and 0., w. to S.D. and Wyo., s. to
Tex. and N.M.; introd. in e. U.S. and in Wash.

11. Verbena Macdougalii Heller. NEW MEXICAN VERVAIN. Stems to 1 m. tall, stout,
obtusely tetragonal, simple or occasionally branched, ashy-green, hirsute-pubescent; 
leaves oblong-elliptic or elongate-ovate, 6-10 cm. long, short-petiolate or narrowed into a 
subpetiolar base, coarsely and irregularly serrate-dentate, hirtellous, rugose and minutely 
pustulate above, densely pilose-pubescent and prominently veined beneath; spikes solitary 
or sometimes several, thick, comparatively dense both in anthesis and in fruit; bractlets 
lanceolate-subulate, usually longer than the calyx, pubescent, ciliate; calyx 4-5 mm. long, 
rather densely pubescent, the very obtuse lobes ending in short subulate teeth; corolla 
deep-purple, the tube scarcely surpassing the calyx, the limb 6 mm. wide. On flats at high 
elev., Culberson Co., June-Oct.; also s. Wyo. and cen. Ut. to N.M. and Ariz. 

12. Verbena xutha Lehm. GULF VERVAIN. Stems usually upright, to 2 m. tall, coarse
and spindly, tetragonal, often tufted in clumps from a common base, branched, hirsute
hispid, rarely procurnbent; leaves oblong or broadly ovate in outline, sessile, 5-12 cm. 
long, incised-pinnatifid or more often trifid, with the segments coarsely dentate, the 
laterals much smaller than the middle segment and close to the leaf base, strigose above, 
canescent and spreading-hirsute beneath, the hairs especially· conspicuous along the 
somewhat paler venation, the upper leaves lanceolate; spikes elongate, rather stiff, 
compact only during anthesis, short-pedunculate; bractlets lanceolate-subulate, subequal
ing or a little shorter than the calyx, strigillose, ciliate; calyx 3-4 mm. long, strigose
hirsute, the lobes acuminate-subulate; corolla blue to purple, the tube about as long as 
the calyx, pubescent outside, throat white, villous, limb 5-8 mm. wide. V. Matthesii
Turcz. Dry mostly sandy soil of beaches, fields, roadsides and blackland prairies, Bowie 
and Navarro to Jefferson and Cameron cos., w. to the Trans-Pecos, Mar.-Oct.; Ala. to 
Ariz. 

13. Verbena Runyonii Moldenke. Rio GRANDE VERVAIN. Stems erect, coarse, to 14 dm.
tall, green, rather stout, sharply tetragonal, sparsely hirsutulous with short whitish 
divergent hairs especially on the angles and at the nodes, glabrescent in age but more or 
less scabrellous on the angles; leaves sessile, clasping, 2-6 cm. long, 8-30 mm. wide, more 
or less 3-parted with each division pinnatifi.d-incised with broad acute teeth, abundantly 
hirsutulous on both surf aces with rather short whitish hairs that are bulbous-based, the 
upper surface scabrous on older leaves; spikes compound, the branches slender, erect, 
14-25 cm. long, rather closely many-flowered, often with I to 3 pairs of much reduced
leaves near the base; flowers with a faint odor, very densely irnbricate before and during
anthesis, rather uniformly separated in fruit; peduncles and rachis slender, sharply tetrag
onal, spreading-pilose and glandular, the hairs very short; bractlets linear-lanceolate,
3 mm. long, equaling the calyx, sharply attenuate, rather sparsely puberulent and
glandular, sparsely and irregularly ciliolate toward the base; calyx 3 mm. long, glandular
pilose with short spreading hairs; corolla blue, 6 mm. long, tube puberulent at apex
outside, limb 4 mm. wide. Mostly in moist ground, open fields, banks, resaca bottoms,
ditches and roadsides, from Hidalgo and Cameron cos. along the coast to Nueces Co.,
Feb.-June; also N.L.; introduced in Ore.-f. rosiflora L. I. Davis differs in having rose
colored corollas; known only from Cameron Co.

14. Verbena plicata Greene. FANLEAF VERVAIN. Stems decumbent or ascending,
branched, hirtellous; lower leaf blades elliptic-ovate, 1-4 cm. long, narrowed at base into 
a margined petiole of about the same length, broadly obtuse at apex:, plicate, coarsely 
incised-dentate, often 3-lobed, more or less canescent, rugose and somewhat appressed
hirsute above, hirsute beneath and prominently marked ( especially near the margins) 
with whitish veins; upper leaves similar but smaller, often subspatulate; spikes terminal 
on stems and branches, usually not compact; bractlets green, herbaceous, ovate-lanceolate, 
equaling or usually surpassing the calyx, 5-7 mm. long, 1.5-4 mm. wide, gradually 
attenuate from base to acute apex, hirsute, the midrib often conspicuous; calyx 3.5-4 mm. 
long, glandular-hirsute, the very obtuse or subtruncate lobes terminating abruptly in 
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subulate teeth; corolla blue to lavender or purple, the tube subequaling the calyx, limb 
4-6 mm. wide, anterior lobe obtuse. Open sandy ground, Hats, prairies, ravines, cliffs,
gravel hills and roadsides, from Childress and Young to Gonzales and Cameron cos. w.
to the Trans-Pecos, FP.b.-Sept.; also N.M., Ariz. and n. Mex.-var. Degeneri Moldenke
differs in the bractlets being very firm and rigid, dry, stramineous, broadly ovate, to 9
mm. long and 6 mm. wide, and very abruptly long-acuminate; known only from Brewster
and Pecos cos.

15. Verbena Cloverae Moldenke. CLOVER'S VERVAIN. Branching from near the woody
base; branches rather sharply 4- or 5-angled, densely short-villous, the hairs at right 
angles to the branches, not glandular; petioles 5-15 mm. long, broadly winged to the 
base; leaf blades rather firm, resembling those of V. plicata, mostly ovate, 1.5-3 cm. long, 
1-2.5 cm. wide, coarsely and irregularly incised-dentate or shallowly 3-lobed toward the
base, obscurely short-puberulent above, more densely short-pubescent ( especially on the
larger venation) beneath; the entire venation impressed above and very prominent and
whitish beneath as in V. plicata; leaves in the inflorescence small, sessile to shortly
winged-petiolate, sharply and coarsely incised-dentate or lobed, firm and rather stiff,
rapidly decreasing in size upwards; spikes 8-25 cm. long; bractlets lanceolate, stiff, the
lowermost to 7 mm. long, the uppermost 2.5-3 mm. long, shorter than the calyx in
anthesis; calyx 4-4.5 mm. long, prominently 4-ribbed, the ribs hirsute, purplish as in
Stylodon carneus before and during anthesis; corolla bluish to pink, lavender or purple,
its tube far-surpassing the calyx, 8 mm. long or more, limb 7-8 mm. wide. Open slopes,
in clay and sandy soil, and open desert scrub, from Coke and Houston cos. s. to Kenedy
and Hidalgo cos., Feb.-May; endemic.-£. alba Lundell differs in having white corollas;
known only from Dimmit and Zapata cos.-var. lilacina Moldenke, described as having
lavender corollas, appears to be only a transitory state in Hower maturity.

16. Verbena neomexicana (Gray) Small. HILLSIDE VERVAIN. Stems slender, erect, to
1 m. tall, branched from the base, hirsute; leaves 1-5 cm. long, pinnately cleft or almost 
parted, the segments incised or coarsely toothed, rugose, somewhat scabrous and finely 
pustulate above, the venation rather prominent beneath, hirsute on both surfaces; spikes 
solitary or panicled, mostly short-pedunculate, hirsute; bractlets lanceolate-acuminate, 
mostly not surpassing the calyx; calyx 3 mm. long, hirsute-pubescent, very slightly 
glandular, the teeth short and subulate; corolla blue to lavender or purple, the tube 
scarcely surpassing the calyx, limb 4 mm. wide. Pine-oak forests, streambeds, gravel and 
sand bars, streamsides and rocky hillsides, from Travis and Cameron cos. w. to the 
Trans-Pecos, Apr.-Nov.; also N.M. and n. Mex.-var. xylopoda Perry differs in having 
shorter, denser, and more glandular pubescence, the glandular-hirsute calyx 4 mm. long 
and with acuminate teeth, and the corolla limb 6-10 mm. wide; sandy soil on hillsides, 
Rio Grande Plains; also s. Calif., Ariz. and n. Mex.; introd. in Fla.-var. hirtella Perry 
differs in being densely canescent-hirtellous, the leaves only rather shallowly incised, 
the bractlets usually broadly ovate-acuminate, and the corolla limb 8 mm. wide; dry 
arroyos and desert scrub, plains and foothills, from Trans-Pecos Tex. e. to Travis and 
Cameron cos.; also N.M., Ariz. and n. Mex.; inh·od. in Md. 

17. Verbena perennis Woot. P1NLEAF VERVAIN. Stems 3-4 dm. tall, several from a
woody base, divaricately ascending or erect, usually somewhat branched, glabrate or 
often finely glandular and slightly short-hispidulous; leaves mostly linear, 1-4 cm. long, 
mostly entire or tl1e lowest pinnately few-lobed, erect-ascending, sparsely hispidulous, 
revolute-margined; spikes terminal, pedunculate, filiform, elongate; bractlets ovate, 1.5-3 
mm. long, acute, hispidulous, ciliate; calyx 4-5 mm. long, more abundantly pubescent
on the veins, the subequal Iobes short and acute; corolla deep-blue to lavender or purple,
the tube slightly longer than the calyx, pubescent, limb 5-7 mm. wide, lobes repand.
Rough grassy slopes, hillsides and Hats, in the Trans-Pecos, Mar.-Nov.; also N.M., Ariz.
and Coah.

18. Verbena canescens H.B.K. GRAY VERVAIN. Stems several, branched, tetragonal,
decwnbent to ascending or erect, canescent, hirsute, 15-46 cm. tall; leaves oblong
lanceolate, rigid, mostly sessile, 1-5 cm. long, acute, remotely incised-dentate or sub
pinnatind, semiamplexicaul at base, rugose and hirtellous above, canescent-hirsute and 
often rather conspicuously veined beneath; spikes sessile or short-pedunculate, mostly 
solitary, loose-flowered or compact, glandular-hirsute; bractlets lanceolate, acuminate, 
variable in length, often surpassing the calyx, hirsute, ciliate; calyx 2-3 mm. long, 
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canescent-hirtous, somewhat glandular, subtruncate, the teeth short and very incon
spicuous; corolla blue to lavender or purple, the tube slightly surpassing the calyx, limb 
4-6 mm. wide, lobes retuse. In sand and rocky places on dry limestone hills, valleys and 
canyons, Edwards Plateau and s.-cen. Tex., Apr.-Oct.; widespread in Mex.; introd. in 
Nev.-var. Roemcriana (Scheele) Perry differs in being more densely hirsute, sparsely 
or not at all glandular, and the bractlets broadly ovate, abruptly acuminate, concave 
during anthesis, later slightly recurved, and mostly surpassing the calyx. Dry rocky or 
sandy soil, clay slopes and hillsides, ravines, open woodlands, cedar brakes, fields, pastures 
and blackland prairies, preferring dry rocky hillsides, from the Trans-Pecos s. to Cameron 
Co., e. to Wharton and Waller cos., n. to Wichita and Scurry cos., Mar.-Oct.; also s. 
Calif. and n. Mex. 

19. Verbena bractenta Lag. & Rodr. PROSTRATE VERVAIN. Stems usually several from a
common base, diffusely branched, prostrate or decumbent, rarely erect, coarsely hirsute; 
leaves 1-6 cm. long, pinnately incised or 3-lobed ( lateral lobes narrow and divaricate, 
middle lobe large, cuneate-obovate, incised-dentate or cleft), narrowed into a short 
margined petiole, hirsute on both surfaces, larger venation slightly prominent beneath; 
spikes terminal, sessile, ascending, rather thick, conspicuously bracteose; bractlets much 
longer than the calyx, spreading-ascending, recurved in age, coarsely hirsute, foliaceous, 
the lowermo!.t often incised, the upper linear-lanceolate, acute to acuminate and entire; 
calyx 3-4 mm. long, hirsute especially on the veins, the very short lobes connivent; corolla 
bluish to lavender or purple, the tube slightly surpassing the calyx, very finely pubescent 
outside, the limb 2.5-3 mm. wide. V. bracteosa Michx. Low and newly cleared ground, 
grassy places, waste ground and roadsides, from the Trans-Pecos and Plains Country 
through the Edwards Plateau e. to Newton Co., Apr.-Oct.; almost throughout the U.S. 
and s. Can., introd. and local eastw. 

20. Verbena cameronen'iis L. I. Davis. SouTHMOST VER.VAIN. Stems slender, decumbent
or ascending, obtusely tetragonal, abundantly hirsute with stiff white hairs; branches 
numerous, very slender, ascending or erect, more densely hirsutulous; petioles 5-25 mm. 
long, slightly margined, densely 'hirsutulous; leaf blades thin, ovate, to 7 cm. long and 
53 mm. wide, acute, subtruncate at base and slightly prolonged into the petiole, coarsely 
and irregularly incised-dentate with blunt or subacute teeth, scattered appressed-pilose 
on both surfaces with whitish hairs; spikes abbreviated, 2-6 cm. long during anthesis, 
densely many-flowered, the flowers closely imbricate before and during anthesis, somewhat 
more separated in fruit, elongated to 15 cm. in fruit, densely hirsutulous, often glandular; 
bractlets linear-lanceolate, 6 mm. long, slightly shorter or longer than the calyx, densely 
puberulent, long-ciliate; calyx tubular, swollen, 5-6 mm. long, somewhat puberulent and 
sparsely white-hirsutulous, not glandular; corolla small, inconspicuous, lavender to 
purple, the tube barely surpassing the calyx, 7-11 mm. long, limb 2-8 mm. wide. V.

Lundelliorum Moldenke. Woodlands, fields, clearings and roadsides, Cameron Co., Apr.
May; also n. Mex. s. to Ver. and S.L.P. 

21. Verbena quadrangulata Heller. BEAKED VERVAIN. Stems prostrate-ascending, dif
fusely branched from the base, rooting at the lower nodes, hirsute; leaves 1-3 cm. long, 
broadly ovate, cuneate at base and contracted into a very short margined petiole, incised
pinnatifid or 3-cleft, the lobes again incised, strigose-hirsute on both surfaces; spikes 
compact, sessile or nearly so, terminal; bractlets narrowly lanceolate, somewhat shorter 
than the calyx, hirsute, ciliate; calyx 5-6 mm. long, hirsute especially on the ribs, the 
short lobes subulate-tipped; corolla mostly white, varying to bluish, pink or lavender, 
the tube slightly surpassing the calyx, subglabrous outside, the limb 2.5-3 mm. wide, lobes 
emarginate; anthers unappendaged; ovary surmounted by a subhemispheric-angulate 
stylopodium; each coccus surmounted by a smooth obtusish beak. Helleranthus quadrangu
latus (Heller) Small. Waste and open grounds, fields, desert scrub, clay slopes, caliche 
and sandy beaches, from Pecos and Upton to Cameron and Wharton cos. n. to Tarrant 
Co., Feb.-Aug.; also Tam. 

22. Verbena delticola Perry. ALFOMBIULLA, MORADIA. Stems decumbent to ascending,
to 3 dm. tall, branched, more or less hirsute; leaves ovate-deltoid, 3-7 cm. long, obtuse or 
subacute, the truncate-cuneate base narrowed into a margined petiole, coarsely serrate
dentate, often 3-lobed, usually thin-textured, sparsely appressed-hirsute on both surfaces; 
spikes pedv.nculate, fasciclelike during antl1esis, elongating in fruit; bractlets linear-at
tenuate, shorter than or equaling the calyx; calyx 7-8 mm. long, hirsute, sparsely glandu-
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Iar, the slender lobes unequal and subulate; corolla showy, mostly red, pink or magenta, 
the tube 1-1.5 cm. long, protruding well beyond the calyx, pubescent or glabrate outside, 
the limb 7-10 mm. wide, lobes emarginate; cocci with a definitely broadened base and a 
slight protrusion suggesting a tendency toward a beak. Open grounds, fields, orchards 
and the edges of thickets, often covering acres of ground, Rio Grande Plains and Valley, 
Feb.-Aug.; also n. and e. Mex.-f. lilacina L. I. Davis differs in having lavender corollas: 
known only from Cameron Co. 

23. Verbena canadensis (L.) Britt. RosE VERVAIN. Stems decumbent or ascending, root
ing at the lower nodes, branched, glabrate or rather irregularly spreading-hirsute; leaves 
thin-textured, very variable, ovate to ovate-oblong, 2.5-9 cm. long, 1.5-4 cm. wide, acute 
or acuminate, truncate or cuneate at base and narrowed into a margined petiole, incised 
or incised-pinnatifid to 3-cleft, appressed-hirsute or glabrate on both surfaces; spikes 
pedunculate, fasciclelike during anthesis, conspicuously elongating in fruit, densely many
flowered; bractlets linear-attenuate, shorter than or sometimes equaling the calyx, irregu
larly hirsute with weak hairs, ciliate; calyx 10-13 mm. long, weakly glandular-hirsute, the 
very slender lobes subulate-setaceous and unequal, the posterior lobe much shorter; corolla 
showy, mostly pink, rose or magenta, varying to blue, lavender or purple, sometimes 
variegated, the tube about twice as long as the calyx, glabrous to finely pubescent or 
glandular outside, the limb 11-15 mm. wide, lobes emarginate; anther glands usually 
present and large; cocci with a slightly broadened base. Glandularia canadensi,s ( L.) 
Small. Extremely polymorphic; plants with white corollas are £. candidissima ( Haage &

Schmidt) Palm. & Steyerm., with dark-violet corollas are var. atroviolacea Dermen, with 
compact habit are var. compacta Dermen, with extra large corollas are var. grandi8ora 
( Haage & Schmidt) Moldenke, with the leaf blades incised-pinnatifid or almost bipinnati
fid and the calyx only 1 cm. or less in length are var. Drummondii ( Lind!.) Baxt., and 
those with narrow pinnati6d lanceolate or ovate leaves, cuneate at base, and the calyx 
12 mm. or more in length are var. Lambertii (Sims) Thell. Open ground, fields, woods, 
pinelands, roadsides and railroad embankments, often covering large areas of ground, 
mostly n.e., e. and s.e. Tex. but extending into n., cen., s. and w. cos. perhaps as introd-.; 
Ill. to Tenn., s. Pa., Va., and Fla. w. to Colo.; introd. in Conn., N.Y., Mich. and Minn. 

24. Verbena elegans H.B.K. var. asperata Perry. MouNTAIN VERVAIN. Stems decum
bent-ascending, branched, densely hirsute-hispid; leaves lanceolate-ovate, 2-5 cm. long, 
1-3.5 cm. wide, cuneate at the base and narrowed into a margined petiole, variously 
incised-pinnatifid, trifid, cleft or lobed, somewhat appressed-hirsute on both surfaces, often 
with much-abbreviated branches or fascicles of smaller leaves in the axils; spikes terminal, 
pedunculate, dense, many-flowered, fasciclelike during anthesis, usually not elongating; 
bractlets usually one half to two thirds as long as the calyx, lanceolate, attenuate, glandu
lar-hirsute, ciliate; calyx 8-10 mm. long, hispidulous-hirsute and glandular, the unequal 
teeth subulate with the larger about 2 mm. long, often the whole calyx or only the teeth 
purple; corolla pink or rose to purple, the tube 15-18 mm. long, sparsely pubescent out
side, throat gibbous, limb 10-12 mm. wide. Limestone or sandstone outcrops in mts., can
yons and arroyo margins, mt. meadows and forests; known only £rm Duval and Hidalgo 
cos.; widespread in Mex. at high alt.; often cult. 

25. Verbena hybrida Voss. GARDEN VERBENA. Stems mostly procumbent or ascending,
spreading or compact, rooting at the nodes, densely hirsute or villous; branches many, 
densely soft-villous with whitish hairs; petioles 2-7 mm. long, densely white-hirsute, mar
gined; leaf blades thick, lanceolate or ovate, 1.3-7 cm. long, 1-4 cm. wide, acute, usually 
truncate or subtruncate at base or cuneately narrowed into the petiole, irregularly incised
dentate from apex to base with numerous acute and spreading often lobelike and doubly 
dentate teeth, densely soft-pubescent on both surfaces with whitish hairs, antrorsely strigose 
above and with hairs spreading from the larger venation beneath; spikes terminal, large 
and showy, pedunculate, densely white-hirsute, at first fasciclelike, later elongating, very 
densely many-flowered, the flowers closely imbricate; bractlets lanceolate, much shorter 
than the calyx, 5-6 mm. long, attenuate, densely white-pubescent; calyx 8-15 mm. long, 
5-costate and -plicate, densely white-hirsutulous, the rim truncate and undulate to very
shortly 5-apiculate; corolla very large and showy, white or variously colored, often with
a white or yellow 'eye", often very fragrant, the tube 1.5-3 cm. long, glabrous or obscurely
pUosulous outside, limb 1-2.4 cm. wide. V. hortensis Vilm. Planted for ornament through
out the state and tending to escape in n.e., cen. and w. Tex., Mar.-Oct.; an artificial
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hybrid of several S.A. speceis; there are hundreds of horticultural named varieties and 
forms. 

26. Verbena tumidula Perry. PLAINS VERVAJN. Stems decumbent-ascending, 1.5-2 dm.
long, branching, pilose-hirsnte; leaves broadly ovate, 2-4 cm. long, cuneate at base and 
narrowed into the margined petiole, tri6d with the segments again incised or coarsely 
crenate-dentate, appressed-pubescent or strigillose above, hirtellous beneath; spikes short
pedunculate, protruding slightly above the uppermost leaves, compact; bractlets ovate
lanceolate, not surpassing the calyx, acuminate, ciliate; calyx 8-9 mm. long, inflated at 
base, hirsute, finely glandular, the subulate teeth 1.5 mm. long; corolla blue-purple, the 
tube 11 mm. long, puberulent outside, limb 8-10 mm. wide; anthers not glandular. High 
Plains, Trans-Pecos and Edwards Plateau, May-Nov.; also N.M. and n. Mex. 

27. Verbena bipinnatifida Nutt. DAKOTA VERVAIN, SMALL-FLOWERED VERBENA. Stems
diffusely branched from the base, ascending, rooting at the lower nodes, densely hispid
hirsute; leaves petiolate, 2-6 cm. long, bipinnately parted or tripartite with the divisions 
again bipinnatifid, the lobes linear or oblong, appressed-hirsute on both surfaces, often 
revolute; spikes pedunculate, fasciclelike during anthesis, conspicuously elongating in 
fruit; bractlets mostly longer than the calyx, Jinear-subulate, hispid-hirsute, ciliate; calyx 
8.5-10 mm. long, pubescent, hispid-hirsute on the veins, the very slender unequal lobes 
subulate-setaceous from a broader base; corolla very nectariferous, pink to lavender or 
purple, the tube one and one half times the length of the calyx, pubescent outside, limb 
8-10 mm. wide, lobes emarginate. Glandularia bipinnatifida (Nutt.) Nutt. Dry plains and
prairies, meadows, pastures, roadsides and streamsides, often covering large areas, wide
spread almost throughout the state except in most of the Trans-Pecos, throughout the
year; S.D. to Mo. and Ala,, w. to Colo. and Ariz.; also n. Mex. and in cult.-var. latilobata
Perry differs in having its leaves trifid, with the segments remotely incised or lobed, strigil
lose above, hirtellous-hirsute ( especially on the venation) beneath, the spikes compact or
somewhat elongate in age, and the bractlets variable in length, usually equaling or sur
passing the calyx; known from Brewster, Dallas and Hidalgo cos.; also in Okla., N.M.,
Ariz. and n. Mex.

28. Verbena oklahomensis Moldenke. Supposed natural hybrid between V. canadensis
and V. bipinnatifida, with leaves deeply bipinnatifid and corollas small and densely 
pubescent outside as in V. bipinnatifida, but calyx and bractlets are finely appressed
pubescent or puberulent as in V. canadensis, only the lower bractlets conspicuously and 
densely ciliate at the base. Known from Lampasas Co.; also Ark. and Okla. 

29. Verbena tenuisecta Briq. Moss VERBENA. Stems decumbent, with divergent ascend
ing branches, to 6 dm. tall, sparsely pilose with antrorse hairs, glabrescent Jn age; leaves 
triangular in outline, 2-3.5 cm. long, 2-3 cm. wide, tripartite-pinnatifid, the linear 
divisions 1-3 mm. long, entire or dentate, obtuse or sharply acute, revolute-margined, sub
strigose above with appressed antrorse hairs, more densely so along the venation beneath, 
glabrescent in age; spikes terminal, pedunculate, solitary, short and dense during anthesis, 
later elongating to 4 cm. or more; flowers sessile, at first dense and ascending, later loosely 
spreading; bractlets subovate-lanceolate, 2-3 mm. long, usually about one fourth the length 
of the calyx, canescent-puberulent; calyx 8-9 mm. long, densely white-strigose throughout 
with closely appressed antrorse hairs and a few scattered black glands, the tube about 
7 mm. long, the teeth filiform-setulose; corolla blue to violet, lilac or purple, showy, the 
glabrous tube surpassing the calyx mouth by 3-5 mm., limb 10 mm. wide, lobes broadly 
obcordate, spreading, emarginate, ciliate-pilose at base; anthers with a scarcely exserted 
glandular appendage. "V. pulchella var. gracilior (Troncoso) Shinners," Glandularia 
tenuisecta ( Briq.) Small. Roadsides, fields and waste places, from Sabine and Jefferson 
cos., s.w. to Zapata and Webb cos., Mar.-July; N.C. to Fla. and the Gulf Coast, with 
isolated colonies in Ill., Ky., Mo., Ariz. and Calif.; introd. from S.A.-var. alba Moldenke, 
differing in its white corollas; known from Angelina Co., to be expected throughout the 
range of the species. 

30. Verbena ambrosifolia Rydb, WESTERN PINK VERVAIN, WESTERN PINK VERBENA,
MORADILLA. Stems loosely decumbent-ascencling, diffusely branched from the base, some
what hirsute; leaves short-petiolate, 2-6 cm. long, bipinnatifid, the ultimate segments 
lanceolate, appressed-hirsute on both surfaces, slightly revolute-margined; spikes pedunc
ulate or subsessile, fasciclelike in anthesis, somewhat elongate in fruit; bractlets a little 
shorter than the calyx, lanceolate-subulate, hirsute, ciliate; calyx 8-9 mm. long, glandular-
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pubescent, hirsute especially on the veins, the elongate teeth subulate and often coarctate; 
corolla pink or rose to lavender or purple, the tube one and one third to one and one half 
times the length of the calyx, pubescent outside, limb 6-10 mm. wide. Fields, prairies, 
grassy and alkali Bats, deserts, mesas and roadsides in the Trans-Pecos and Panhandle, 
Apr.-Dec.; also Colo., N.M., Ariz. and isolated colonies in S.D., Kan., Okla. and Ark.-£. 
eglandulosa Perry differs in its more hirsute-hispid pubescence on the Bowers and the 
absence of glands; roadsides, open fields and waste ground, in sandy loam or black clay 
soil, often covering acres of ground, scattered from Childress, Young and Rockwell cos. 
s. to Cameron and Webb and w. to Culberson and El Paso cos., Feb.-Oct.; also Okla.,
N.M., Ariz. and n. Mex.

31. Verbena Wrightii Gray. DESERT VERDENA. Stems usually several from a common
base, decumbent-ascending to erect, branched, sparsely hispid-hirsute, to 6 dm. tall; 
leaves subsessile or contracted into a short margined petiole, 2-4 cm. long, bipinnati6d or 
trifid, the divisions rather deeply incised, ultimate segments narrowly lanceolate, hirtellous 
or hirsute on both sudaces; spikes short-pedunculate, rather compact even in fruit; 
bractlets shorter than the calyx, lanceolate, acute or acuminate, hirsute-ciliate; calyx 7-9 
mm. long, densely glandular-pubescent, hirsute on the veins, the unequal short lobes
subulate and not coarctate; corolla pink or rose to magenta or purple, the tube 11-12 mm.
long, pubescent around the throat, limb 6-8 mm. wide, lobes retuse. Fields, flats, dry 
gravelly creek beds and bars, dry or semidesert hillsides and slopes, in the Trans-Pecos e.
to Ector, Bexar and Guadalupe cos., with an isolated colony in Montgomery Co., Feb.
Nov.; also Kan., Colo., Okla., N.M., Ariz. and n. Mex.-£. albiilora Moldenke, differing in
its white corollas; known only from the Trans-Pecos.

32. Verbena ciliata Benth. MEXICAN VERVAIN, ALFOMDRILLA DEL CAMPO, M0RADn.LA.
Stems several from a common base, annual, decumbent, branched, hispidulous-hirsute, 
rarely erect, to 6 chn. tall, canescent throughout; leaves short-petiolatt? or subsessile, sub
bipinnatifid or trifid, the divisions rather deeply incised, ultimate segments linear-oblong, 
slightly revolute-margined, hirsute-strigillose on both surfaces; spikes subsessile or short
pedunculate, rather compact even in fruit; bractlets a little shorter than the calyx, lanceo
late, subulate-acuminate, hirsute, ciliate; calyx 7-8 mm. long, somewhat glandular, hirsute
hispidulous, the short lobes subulate and unequal; corolla showy, pink or red to violet or 
purple, the tube 10-12 mm. long, pubescent outside, limb 6-8 mm. wide, lobes retuse. 
Flats, plains and roadsides, growing in patches but not extensive areas like V. bipinnatifida, 
from the Trans-Pecos and Plains Country e. to Polk Co. and s. Cameron Co., Feb.-Nov.; 
also Okla., N.M., Ariz., s. Calif., Mex., Guat. and offshore islands; introd. in Tenn. and 
S.D.-var longidentata Perry differs in its more open growth, bipinnatifid leaves of char
acteristic appearance and calyx teeth 2-2.5 mm. long; open ground, fields, arroyo banks
and mesquite pastures, often covering large areas, from the s. Plains Country e. to
Wharton and Denton Cos., s. to Cameron Co., Feb.-Nov.; also N.M. and n. Mex.-var.
pubcra (Greene) Perry differs in its more or less prostrate compact habit and the ultimate
segments of the leaves linear-oblong and strongly revolute-margined; plains and low mts.,
the Trans-Pecos, Plains Country and Rio Grande Plains, Feb.-Aug.; also N.M. and Ariz.

33. Verbena racemosa Eggert. PALE VERVAIN. Stems several from a common base,
ascending-erect, branched, pubescent, sometimes blooming when only 25 mm. tall; leaves 
small, bipinnatifid or tri6d, the segments deeply cleft, the ultimate segments linear, some
what pubescent or hirtellous on both surfaces; spikes subsessile, elongate but still dense at 
maturity; bractlet� scarcely as long as the calyx, lanceolate, acuminate, ciliate; calyx 5-6 
mm. long, sparsely glandular-hirtellous, the teeth short-acute-subulate; corolla white or
essentially so, the tube 7-9 mm. long, puberulent or glabrous outside, the limb 5-6 mm.
wide. Deserts, low valleys, foothills and roadsides, from Trans-Pecos e. to LaSalle, Bexar
and Houston cos., Jan.-June; also N.M. and n. Mex.

34. Verbena Gooddingii Briq. SOUTHWESTERN VERVAIN, SOUTHWESTERN VERBENA.
Stems usually several from a common base, erect or decumbent-ascending, often forming 
mats, gray-green, branched, densely white-villous, often glandular; leaves 3-5 cm. long, 
tapering at base into a short margined petiole, 3-cleft, the divisions coarsely toothed or 
incised, gray .. green, usually villous-'hirsute on both sudaces, slightly or not revolute
margined, the venation rather prominent beneath; spikes pedunculate, fasciclelike in 
anthesis, later somewhat elongating, white-villous; bractlets usually a little shorter than 
the calyx, lanceolate, acuminate, villous-hirsute, long-ciliate; calyx 8.5-11 mm. long, 
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villous-hirsute, more or less glandular, the subulate lobes unequal; corolla showy, blue to 
pink or lavender, the tube slightly surpassing the calyx, pubescent outside, the limb 8-12 
mm. wide, segments retuse. Glandularia Gooddingii ( Briq.) Solbrig. Washes, mts., grass
lands, pinyon forests, open or brushy flats and riverbeds, Rio Grande Plains ( Uvalde
Co.), Feb.-Oct.; also Nev., Ut., N.M., Ariz., s. Calif. and n. Mex.

35. Verbena pumila Rydb. PINK VERVAIN. Stems usually several from a common base,
branched, decumbent-ascending, hirsute, often finely glandular; leaves 1.5-3 cm. long, 
obtusely triangular, truncate at base and cuneately contracted into a short narrowly 
margined petiole, trifid, sometimes lobed, the divisions variously incised, appressed-hirsute 
on both surfaces; spikes short-pedunculate or sessile, rather compact, hardly elongating; 
bractlets almost as long as the calyx, linear-lanceolate, hispid-hirsute; calyx 6 mm. long. 
pube�cent, hispidulous on the veins, sometimes finely glandular, the short lobes subulate; 
coro1la inconspicuous, small, pink or lavender to blue, the tube slightly surpassing the 
calyx, 8-10 mm. long, slightly or not pubescent outside, the limb 3-5 mm. wide; anther 
glands minute or absent Fields, prairies, chaparral, meadows, pastures, river terraces, 
woods, sandy slopes and hillsides, practically throughout Tex., &om the Trans-Pecos, s. 
to Cameron Co., e. to Wharton and Walker cos., n. to Grayson, Childress, Armstrong and 
Bailey cos., Jan.-Aug.; also Ark., Okla., N.M. and n. Mex.-f. albida Moldenke differs in 
its white corollas; s. and w. Tex. 

2. STYLODON RAF. CAROLINA VERVAIN 

A monotypic genus of the southern United States. 
1. Stylodon cameus (Medic.) Moldenke. Gray-pubescent perennial herbs to about

8 dm. high, with simple or sparingly branched tetragonal puberulent stems; leaves oppo
site, spatulate to oblong or the upper oblong-hastate, sessile, to about 12 cm. long and 
4 cm. wide, shallowly serrate-dentate, scabrous above, less harsh and spreading-pubescent 
along the prominently reticulate venation beneath; spikes terminal, pedunculate, mostly 
solitary, sometimes temate, slender with crowded tips, more open in fruit; bractlets 
lanceolate, about half as long as the calyx, glandular-pubescent; flowers hypogynous, 
perfect, complete, zygomorphic; calyx gamosepalous, tubular-campanulate, 5-costate, its 
rim sharply 5-lobed, about 5 mm. long, glandular-pubescent, the lobes unequal, acute; 
corolla gamopetalous, salverform, usually blue or pink, slightly longer than the calyx, 
pube:.cent outside, the limb 5 mm. wide, the 5 lobes subtruncate; stamens 4, inserted at 
or above the middle of the corolla tube, included, didynamous; Hlaments extremely short; 
anthers unappendaged, 2-celled, the thecae parallel; pistil one, included; style short; 
stigma very shortly 2-lobed, the larger lobe stigmatiferous, the smaller one toothlike; 
ovary 4-celled, each cell I-ovulate; ovules erect; fruit nutlike, ridged, with 4 broad plane 
surf aces at the top which form a caplike beak; cocci 4, not readily separating. Sandy 
barrens, woods and upland pinelands, from Newton and Jefferson cos. s.w. to Kleberg 
Co., Apr.-Sept.; also N.C. to Fla. and La. 

3. LANTANA L. LANTANA 

Mostly erect herbs or shrubs, sometimes decumbent or scandent, usually more or less 
scabrous and hirtous-pubescent or tomentose with simple hairs; leaves opposite or 
temate, dentate, often rugose; inflorescence in the form of dense cylindric spikes or con
tracted to form heads, usually axillary, pedunculate; flowers red, yellow, blue or white, 
often fading to various other shades, sessile, borne in the axils of solitary bractlets that 
are oblong to lanceolate or ovate, acuminate, spreading or subimbricate; calyx small, 
membranous, truncate and entire or sinuate-dentate; corolla hypocrateriform, the tube 
cylindric, slender, equal in diameter throughout or slightly ampliate above, the limb 
spreading, regular or obscurely 2-lipped, 4- or 5-fid, the lobes broadly obtuse or retuse; 
stamens 4, didynamous, inserted at about the middle of the corolla tube, included; anthers 
ovate, with parallel thecae; ovary 1-carpellary, 2-celled, each cell I-ovulate; style usually 
short; stigma ratl1er thick, oblique or sublateral; ovules basal and erect or attached 
laterally near the base of each cell; fruit drupaceous, the exocarp usually more or less
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fleshy (rarely dry), the endocarp 'hard, 2-celled or splitting into two I-celled pyrenes; 
seeds without endosperm. 

A genus of about 160 species and 7 5  named varieties and forms, mostly natives of 
tropical and subtropical America; a few also in tropical Asia and Africa. 

I. Bractlets narrow-lanceolate to oblong or linear; heads large, mostly 2-3 cm. wide;
corolla mostly orange, yellow or red, its tube to 1 cm. long, the limb to 9 mm. 
wide; leaves broad, mostly 20-70 mm. wide ( 2)

1. Bractlets broadly ovate; heads smaller, mostly 1-1.5 cm. wide; corolla mostly magenta,
lilac, pink or white, large or small; leaves mostly narrow, 6-28 mm. wide ( 5} 

2 ( 1). Pubescence ( i£ any) of branches and leaves usually very sparse, not glandular ( 3) 
2. Pubescence of branches and leaves usually very dense, white, often glandular ..... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. L. scorta.

3(2). Leaves usually relatively small, mostly 3-5 cm. long and 2-4 cm. wide, very 
coarsely toothed; native ........................ 1. L. horrida.

3. Leaves usually relatively large, mostly 5-11 cm. long and 2.5-7 cm. wide, regularly
and more abundantly toothed, the teeth appressed; introduced ( 4) 

4(3). Young twigs mostly glabrate or short-puberulent .. 2. L. Camara.
4. Young twigs rather densely white-hispid ............ 2. L. Camara var. mista.

5(1). Stems and branches usually procumbent or decumbent; corolla large, showy, ma-
genta or lilac when newly opened, the tube 10 mm. long, the limb 8-18 mm. wide; 
introduced ..............•...........••....... 4. L. montevidensis.

5. Stems and branches usually erect or ascending; corolla smaller, not especially showy,
mostly white, pink or yellow when newly opened, the tube 4-6 mm. long, the limb 
about 3 mm. wide; native ( 6) 

6( 5). Leaf blades usually very densely canescent-tomentose or velutinous beneath, 
upper surface more or less bullate, the marginal teeth small and rounded ...... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. L. velutina.

6. Leaf blades appressed-strigose or short-pubescent beneath, upper surface not builate,
the marginal teeth coarse or appressed, acute ( 7) 

7( 6). Mature inflorescence always much shorter than the subtending leaves; lower 
leaf surface densely black-punctate; fruit fleshy .... 6. L. Frutilla. 

7. Mature inflorescences often longer than the subtending leaves; lower leaf surface not
black-punctate; fruit dry ( 8) 

8(7). Leaf blades finely crenate or subentire; peduncles mostly shorter than the 
subtending leaves ............................. 7. L. microcepliala.

8. Leaf blades sharply serrate; peduncles mostly greatly surpassing the mature subtend
ing leaves ( 9 ) 

9 ( 8). Leaf blades sparsely shigose beneath with distinct straight stiff hairs; marginal 
teeth of leaf narrow, regularly attenuate and very sharp, often greatly appressed 
•......•.•••••.••.••.....•..................• 8. L. achyranthifolia. 

9. Leaf blades densely shigose-pubescent beneath with massed soft hairs that are not
notably straight or stiff; marginal teeth of leaf usually broadly triangular, very 
abruptly acute (10) 

10(9). Corolla pink ................................. 9. L. macropoda.
10. Coroila white with a yellow "eye" ................. 9. L. macropoda f. albiflora.

I. Lantana horrida H.B.K. TEXAS LANTANA, HIERBA DE CRISTO, CALICO BUSH. Shrub to 
2 m. tall, much-branched; stems and branches unarmed or with many stout recurved prick
les, glabrous to sparsely hirsute, the younger ones often more hirtellous; petioles 2-12 mm. 
long, pilose-hirsute; leaf blades ovate or subrotund-ovate, usually 3- 5 cm. long and 2-4 cm. 
wide, acute or obtuse, usually truncate or subtruncate at base, often very shortly cuneate
attenuate into the petiole, very coarsely serrate from apex almost to base with large rather 
irregular widely spreading acute or obtuse teeth, short-strigose and very scabrous above, 
subglabrate to puberulent or hirtellous on the venation beneath, often sub-bullate above; 
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peduncles 3-9 cm. long, usually slightly surpassing the leaves, subglabrate to hisp_idulous; 
bractlets narrow-lanceolate or oblong, 4-9 mm. long, 1-2 mm. wide, acute, strigillose, the 
innermost usually one half the length of the corolla, the outermost often larger and form
ing an involucre subequaling the corolla tube; heads hemispheric, 2-3 cm. wide, densely 
many-Bowered, not elongating; corolla very showy, yellow to orange or red, the tube 
1-10 mm. long, densely pubescent outside, limb 5-9 mm. wide; fruit black or dark-blue,
edible. Fields, thickets, swamps, rich sandy woods, scrub, gravelly 'hills, Hats, chaparral
and roadsides, often in large patches, almost throughout Tex. except the n.w.; also cult.
and in N.M., Ariz., Calif., n. Mex., and introd. in N.C. and Miss,

2. Lantana Camara L. WEST INDIAN LANTANA, ALF0MBRILLA HEDIONA. Branching
shrub to 2 m. tall; stems and branches usually unarmed or with only comparatively few 
weak prickles, the young parts puberulent or short-pubescent to subglabrate; petioles 5-20 
mm. long, glandular-puberulent; leaf blades ovate to oblong-ovate, 5-11 cm. long, 2.5-7
cm. wide, acute or short-acuminate ( rarely obtuse), crenate-serrate with abundant and
regular appressed teeth, acutely narrowed or abruptly rounded to a subcuneate base,
reticulate-rugose and decidedly scabrous above, short-pubescent mostly on the venation be
neath; inflorescence shorter than to equaling or surpassing the leaves; heads hemispheric,
2-3 cm. wide, densely many-flowered, not elongating; peduncles 2-8 cm. long, appressed
puberulent; bractlets oblong or narrow-lanceolate, 4-7 mm. long, 1-1.5 mm. wide, equal,
acute, usually about one half the length of the corolla tube, appressed-strigose; corolla
very showy, yellow to orange or red, the tube IO mm. long, barely enlarged above the
middle, slightly curved, puberulent outside, limb 6-9 mm. wid�; drupes black. Widely
cult. and tending to escape, cen. and s. Tex.; Berm. and Fla. through the W.I.; less com
mon in C.A. and S.A.; introd. in trop. Asia and Afr.; widely cult.-var. mista (L.) Bailey
differs in having the youngest parts rather densely spreading-hirsute; known from Travis
Co.; found practically throughout the range of the species.

3. Lantana scorta Moldenke. Extremely variable shrub, to 2 m. tall; branches often
armed with few or many strong recurved prickles or unarmed, the younger parts usually 
densely hirsute-hispid with white wide-spreading hairs, often glandular; petioles 4-17 
mm. long, usually densely white-hirsute, often glandular; leaf blades ovate or broadly
ovate, 15-75 mm. long, 12-55 mm. wide, acute or subacuminate, more rarely obtuse or
rounded, regularly crenate-serrate from almost the ba5e to apex with either small and
appressed antrorse or large and coarse spreading teeth, acute to truncate or subcordate
at base and cuneately prolonged into the petiole, scabrous and densely 'hirsute or
antrorsely substrigose-pilose above, mostly velutinous or densely canescent-tomentose
beneath, sometimes merely pilose-pubescent on the larger venation; peduncles usually
far surpassing the leaves, 35-85 mm. long, usually densely hirsute-hispid, often glandular;
heads hemispheric, 1-2.5 cm. wide, not elongating; bractlets numerous, linear or oblong 
to lanceolate, to 12 mm. long, 1-3.5 mm. wide, densely white-hirsute to appressed-strigose; 
corolla surpassing the bractlets, red or orange, the tube 10-16 mm. long, densely short
pubescent outside. Thickets, prairies, banks and roadsides, Rio Grande Plains ( Hidalgo 
Co.), Feb.-June; widespread in Mex.; may represent a hybrid population. 

4. Lantana montevidensis (Spreng.) Briq. WEEPING LANTANA, TRAILING LANTANA,
POLECAT-GERANIUM. Stems many from a woody base, much-branched, weak, often mat
forming; branches prostrate or decumbent to arching and vinelike, to 1 m. long, rooting 
at the nodes, strigose or hirtellous; petioles about 4 mm. long; leaf blades ovate or elliptic
ovate to rhomboid-lanceolate, 1-3 cm. long, 8-16 mm. wide, acute or subacute, crenate or 
coarsely serrate, abruptly narrowed or truncate at base and cuneate into the petiole, 
rugose and scabrous-pubescent or pilose-hirsute above, strigose on the venation or densely 
tomentulose beneath, densely resinous-glandular; heads long-pedunculate, plainly involu
crate, at first hemispheric, later somewhat elongating and finally oblong; peduncles fili
form; bractlets large, broadly ovate, concave, acuminate, spreading, strigose-hirtellous, 
ciliate, densely resinous-glandular, one half as long as the corolla, the outer ones some
what larger; corolla magenta or lilac to rose or purple, with a white '"eye," showy, the 
tube 8-10 mm. long, almost straight, slightly ampliate above, puberulent and resinous
dotted outside, limb 8-18 mm. wide, lower lobe elongate; mature drupes violet-black. L. 
Sellowiana Link & Otto, L. delicatissima Poit. Roadsides, waste places, fencerows, pine
lands and woods, s.e. Tex. (Orange Co.), Feb.-June; introd. from s. S.A.; also established 
in Ga., Fla., Ala., Calif., C.R., Cuba, W.I. and n. S.A.; widely cult. 
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5. Lantana velutina Mart. & Gal. VELVET LANTANA, coNFITURILLA BLANCA, coNFITE
BLANCA, OREGANO xru. Small diffusely branched shrub to 2 m. tall, with rhubarb odor; 
branches unarmed, slender, rather densely short-pubescent or tomentose, less so in age; 
petioles 1-9 mm. long, densely gray-tomentose; leaf blades ovate or elliptic-ovate, 1-4 cm. 
long, 7-28 mm. wide, acute to short-acuminate or rounded, regularly crenate with small 
obtuse antrorse teeth, cuneately narrowed into the petiole, mostly reticulate-rugose or 
bullate and densely velutinous-pubescent above, mostly very densely canescent-tomentose 
or velutinous beneath; peduncles equaling or surpassing the leaves, 1-7.5 cm. long, rather 
densely short-pubescent; heads at first hemispheric, later slightly ovate-elongate; bractlets 
large, conspicuous, closely imbricate, broadly ovate, the outermost to 12 mm. long and 8 
mm. wide, subacute or obtuse, venose, densely appressed-pubescent or velutinous, shorter
than or surpassing the corolla; corolla white, turning lavender or pinkish in age, yellow
in the throat, fragrant, the tube 6 mm. long, densely strigose-pubescent outside ( as are
also the lobes); fruit at first pink, then bluish-black, edible. Open woods, thickets, mesas,
sandy loams, cliffs and dry soil on hills, Webb Co., Feb.-June; widespread in Mex.
and C.A.

6. Lantana Frutilla Moldenke. F'RUTILLA. LANTANA, FRUTILLA. Shrub to 2 m. tall;
branches slender, very sparsely strigillose-pubescent, elongate; petioles 3-5 mm. long, 
sparsely whitish-strigillose; leaf blades ovate, 1.8-6 cm. long, 1-3 cm. wide, acute or 
subacurninate, uniformly serrate from widest part to apex with rather appressed acute or 
bluntish teeth, rounded at base or abruptly acuminate and prolonged into the petiole, 
sparsely strigillose above, densely short-pubescent and black-punctate beneath; heads 1-2 
cm. long, to 1 cm. wide, densely many-flowered, slightly elongating in age, on peduncles
that are always much shorter than the subtending leaves; bractlets conspicuous, in
volucrate, ovate, 6 mm. long and 3 mm. wide, acute, strigillose, spreading, about equaling
the corolla tube; corolla white with a yellow center, fading to pinkish, the tube 6-7 mm.
long, densely strigillose outside, limb 3-4 mm. wide; fruit lavender or bright-purple.
Woods, high matorral, chaparral, llanos, shady gullies and steep hillsides, Cameron Co.;
widespread in Mex.

7. Lantana microcephala A. Rich HAMMOCK LANTANA, HIERVADA JAVILLAS, OREGANO
xru, T0R0NJIL, sAc-cmu. Slender unarmed shrub to 25 dm. tall; stems and branches whit
ish, rather densely white-strigose with appressed antrorse hairs (less so in age); petioles 
2-8 mm. Ion�, densely appressed-strigose with white antrorse hairs, mostly winged; leaf
blades lanceolate or ovate, to 6 cm. long and 25 mm. wide, acute or acuminate, regularly
and finely crenate with blunt antrorse teeth or subentire, long-acuminate at base and
attenuate into the petiole, densely white-strigose on both surfaces ( especially beneath),
not bullate but venation often impressed above and prominent beneath; peduncles shorter
than or surpassing the leaves, 9-50 mm. long, densely appressed-strigose; heads globose
at first, later oblong, 4-12 mm. long, 6-13 mm. wide; bractlets plainly imbricate, 4-ranked,
ovate or broadly ovate, involucrate, acuminate, the lowermost to 6 mm. long and 3 mm.
wide, densely white strigose, keeled; corolla white with a yellow-throat, slightly sur
passing the inner bractlets, tube 4-5 mm. long, strigose-puberulent outside, limb 2-lipped,
3 mm. wide; drupes dry, 1.5 mm. in diameter. L. citrosa (Small) Moldenke, Gonio

stachyum citrosum Small. Hammocks, forests, brushlands and roadsides, Rio Grande
Valley and coastal Tex.; also s. Fla., Mex. and Guat.

8. Lantana achyranthifolia Des£. BnusHLAND LANTANA, CARAQUlTO BLANCO, CARIAC0
D£ SAN JuAN, FRUTILLA BLANCA, OREGANILLO CIMARRON. Shrubby, to 2 m. tall; stems un
armed; branches slender, elongate, ascending, light-yellowish-green, densely appressed
strigose with stiff straight white antrorse hairs; leaves often ternate; petioles 1-10 mm. long, 
densely strigose; leaf blades narrow-lanceolate to broadly ovate, 2.5-8 cm. long, 15-53 
mm. wide, acute or acuminate, coarsely and sharply serrate with usually narrow and
regularly attenuate teeth, acuminate or acute at base, scabrous-strigose on both surfaces
with closely appressed antrorse whitish or yellowish hairs, stiffer and more scattered
beneath, denser on the large venation, resinous-punctulate beneath; peduncles erect or 
ascending, 4-14 cm. long, far-surpassing the leaves, 2 or 3 per node, densely appressed
strigose; heads at first hemispheric, showy, later ovoid-cylindric, 1-2 cm. long and wide,
not greatly elongating after anthesis; bractlets broadly ovate, plainly imbricate and
involucrate, attenuate-acurninate, often red, the lowest to 12 mm. long and 8 mm. wide,
appressed-strigose and resinous-punctate; corolla equaling or slightly surpassing the inner
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bractlets, somewhat shorter than lowest bractlets, opening yellow, turning white with 
yellow or orange center, fading to violet, blue or purple, the tube 5 mm. long, strongly 
curved, very densely puberulent outside, limb bilabiate, 3 mm. wide; fruit dry, entirely 
enclosed by the fruiting calyx. Canyons, valleys, fields, arroyo margins and meadows, 
San Patricio Co.; widespread in Mex.; also Guat. and S.A.; introd. in Java. 

9. Lantana macropoda Torr. DESERT LANTANA, HIERBA NEGRA, MEJ0RANA, YERBA DEL
CruSTo. Aromatic shrub to 15 dm. tall; stems and branches slender, gray, densely white
strigose on younger parts; petioles 2-10 mm. long, densely white-strigose with antrorse 
hairs; leaf blades ovate or lanceolate, 5-35 mm. long, mostly 6-15 mm. wide, sharply 
acute, sharply serrate from apex almost to base with coarse broadly triangular often rather 
spreading teeth, densely white-strigose above, more densely pubescent beneath with soft 
irregular whitish or yellowish hairs and densely resinous-punctate; peduncles much-sur
passing the leaves, to 10 cm. long, white-strigose; heads at first hemispheric, later elongat
ing to 2 cm., 1-1.5 cm. wide; bractlets broadly ovate, the lowermost to 7 mm. long and 
4 mm. wide, long-acuminate, densely white-strigose, closely imbricate, resinous-punctate; 
corolla pink or lavender to purple, often with a yellow "eye," the tube 4-5 mm. long, limb 
3 mm, wide; fruit thin-fleshed, translucent, almost dry. Gravelly hills, dry rocky slopes, 
flats, mesas, deserts, limestone bluffs, dry open ground, valleys, pastures and fencerows, 
Trans-Pecos and Rio Grande Plains and Valley e. to Fort Bend and Houston cos., Feb.
Nov.; also N.M., Ariz. and n. Mex.-£. albiflora Moldenke differs in its white corollas, 
often with a yellow eye; Starr and Cameron cos., Feb.- May; also n. Mex. 

4. LIPPIA HousT. LIPPIA 

Erect bushes, shrub� or subshrubs; leaves opposite or ternate, rarely alternate; inflo
rescence spicate, solitary or fascicled and axillary or aggregate into terminal corymbs 
or panicles, the spikes mostly contracted into heads or cylindric, usually not conspicuously 
elongated in fruit, very dense-flowered; flowers small, sessile, borne singly in the axils of 
rather large ovate or lanceolate bractlets, often more or less 4-ranked; calyx small, mem
branous, ovoid-campanulate or compressed and 2-carinate or 2-alate, its rim 2- or 4-fid or 
4-dentate; corolla salverform, its tube cylindric, straight or incurved, very slender, slightly
exserted from the calyx or rarely elongate, equal in diameter throughout or ampliate
above, the limb oblique, spreading, somewhat 2-lipped, 4-parted, the broad lobes often
retuse; stamens 4, didynamous, inserted at about tl1e middle of the corolla tube, included
or slightly exserted; anthers ovate, unappendaged, the cells parallel; ovary 2-celled, each
cell 1-ovulate; style often short; stigma rather incrassate, oblique or recurved; ovules basal
and erect or affixed laterally near the base; fruit small, dry, included by the calyx and
sometimes adnate to it, dividing into 2 pyrenes at maturity, the pericarp papery and hard,
the exocarp membranous and rarely distinct from the pyrenes; seeds without endosperm.

A genus of about 206 species and 44 named forms and varieties, widely distributed in 
subtropical and tropical America; a few also in tropical portions of the Old World. 

1. Peduncles mostly solitary in the leaf axils, usually 2 per node; leaves mostly cuneate
at base ...................................... 1. L. alba.

1. Peduncles 2 or 3 in each leaf axil, 4 to 6 per node; leaves mostly rounded or sub-
cordate at base .............. ................. 2. L. graveolens.

1. Lippia alba (Mill.) N. E. BR. BusHY LIPPIA, ALFO:tvmRILLA, CIDRILLA, HIERBA BUENA,
OREGANO DE BURRO, SALVA DO BRASIL, SALVA COLORADO, TE DE CASTILLA, TOR0NJIL DE 
ESPANA, mERBA NEGRA, mERBA DEL NEGRO. Aromatic shrub to 2 m. tall, usually much
branched, with long rooting suckers at base; branches elongate, slender, ascending, pubes
cent; leaves often temate; petioles 3-8 mm. long, gray-pubescent; leaf blades ovate or 
oblong, 2-7 cm. long, 12-23 mm. wide, acute or obtuse, serrate or serrulate except at base, 
cuneately narrowed into petiole at base, puberulent or strigose-hirtellous and rugose 
( when mature) above, densely short-pubescent or tomentose beneatl1; inflorescence axil
lary, capitate, mostly much shorter than the leaves or only subequaling the petiole, solitary 
or rarely paired in all the upper leaf axils; l,eads subglobose or short-oblong, 8-12 mm. 
long; bractlets ovate, 3-5 mm. long, the lowermost 3-3.5 mm. wide, nearly as long as the 
corolias; corolla purple to violet, pink or white, the tube 4-5 mm. long. L. geminata
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H.B.K. Woods, river banks and resacas, Hidalgo ancl Cameron cos. n.e. to Wharton Co., 
Mar.-Oct.; widespread in W.I., Mex., C.A. and S.A., introd. elsewhere, widely cult. 

2. Lippia graveolens H.B.K. REDBRUSH LIPPIA, HIERI3A DOLCE, OREGANO CJMARR6N,
ROMERILLO DE MONTE, TE DEL PAis, TARDAY. Slender aromatic shrub to 3 m. or tree to 9 m. 
tall; branchlets slender, villosulous-pubescent, densely resinous-punctate; petioles 2-20
mm. long, rather densely appressed-pubescent; leaf blades oblong or ovate-oblong to ellip
tic, 1-6.5 cm. long, 5-30 mm. wide, mostly obtuse or rounded ( sometimes acute ), regularly
crenate from base to apex with closely set blunt teeth, rounded or subcordate at base,
sometimes abruptly acute and slightly prolonged into the petiole, reticulate -rugose or
sub-bullate above and rather densely strigose-hirsutulous, puberulent and resinous-glandu
lar to gray-tomentose beneath; peduncles 4 to 6 per node, usually equaling or
slightly surpassing the petioles, spreading, appressed-pubescent or strigose; spikes
oblong, 4-12 mm. long; bractlets plainly 4-ranked, conduplicate-carinate, narrow-lanceo
late, imbricate, connate at base, usually wide-spreading or reflexed at apex in fruit, acute,
hirsute-tomentose, resinous-glandular, the margins and keel more densely white-villous,
subequaling the corolla tube; corolla yellowish or white with a yellow "eye," the tube
3-6 mm. long, gray-strigose outside. L. Berlandieri Schauer, Goniostachyum graveolens
( H.B.K.) Small. Dry and rocky hills, valleys, arroyos, chaparral and open desert scrub,
Trans-Pecos, Rio Grande Plains and Valley, n.e. to Austin and Houston cos., Mar.-Dec.;
also N.M., Mex. and C.A.

5. PHYLA Lmm. FROG-FRUIT 

Perennial procumbent or creeping herbs, with trailing or ascending stems, sometimes 
somewhat woody at base or even shrubby, subglabrate or appressed-strigose with more or 
less cinereous malpighiaceous hairs; leaves opposite, variously dentate except at the base, 
flat or pinnately plicatulate above; inflorescence spicate, axillary; spikes cylindric, very 
densely many-flowered, usually greatly elongate in fruit, solitary or paired or temate in 
the leaf axils, never aggregated into corymbs or panicles; flowers small, sessile, borne 
singly in the axils of small cuneate-obovate or flabelliform bractlets, not at all 4-ranked; 
otherwise with characters of Lippia. 

A genus of about 10 species and 10 named forms and varieties, widely distributed in 
subtropical and tropical America; a few introduced in the warmer parts of the Old World. 
1. Leaf blades mostly widest at or below the middle, toothed from below the middle to 

the apex (2)
1. Leaf blades mostly widest toward the apex and toothed only near the apex ( 4)

2 ( 1). Leaf blades mostly oblong-lanceolate or oblong-ovate, mostly widest at or near
the middle, not plicatulate, the teeth antrorsely appressed, extending below the 
widest part of the leaf ..... ...... .............. 1. P. lanceolata. 

2. Leaf blades mostly ovate or triangular-ovate to rhomboid, often plicatulate, widest
below the middle, the teeth coarse and divergent, not extending below the widest 
part of the leaf ( 3 )

3 ( 2). Mature _leaves mostly to 75 mm. long and 20 mm. wide ............. ...... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. P. strigulosa. 

3. Mature leaves mostly less than 15 mm. long and 10 mm. wide ........ ......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. P. strigulosa var. sericea. 

4 ( 1). Leaf blades with 1 to 4 pairs of remote salient teeth ( 5 )
4. Leaf blades with numerous pairs of small mostly antrorse teet'h ( 6 )
5( 4). �ractlets 2-3 mm. long, closely imbricate, acute, not conspicuously reflexed;

peduncles 1.5 to 4 times as long as the subtending leaf during anthesis; heads 5-10 
mm. thick, becoming elongate-cylindric or oblong in fruit; fruit obovoid ....... . 
. . . . . . . . . . • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. P. incisa. 

5. Bractlets 5 mm. long, wide-spreading, the apex long-acuminate and finally reflexed;
peduncles 0.7 to 1.5 times as long as the subtending leaf during anthesis;· heads 
7-12 mm. wide, usually not elongating in fruit; fruit oval ................•.. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. P. cuneifolia. 
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6(4 ). Leaves unifom1ly elongate, to 5.5 cm. long, 4-10 mm. wide ............... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. P. nodi-flora var. longifolia. 

6. Leaves mostly shorter, cuneate-spatulate to rhomboid, 1-3 cm. long (7)
7 ( 6). Midrib and secondaries usually prominent beneath, often very conspicuous, often

impressed above; blades often large and elliptic or rhomboid, coarsely toothed ... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 5. P. nodiflora var. reptans. 

7. Midrib and secondaries usually obscure or indiscernible on both sudaces; blades
usually small and spatulate or cuneiform ( 8) 

8( 7). Plants usually densely matted, more or less densely strigose-canescent throughout; 
leaves mostly very small and cuneiform, usually thin-textured and few-toothed, 
sometimes entire or subentire ................... 5. P. nodif{ora var. rosea. 

8. Plants usually creeping and wide-spreading, open in growth, often with ascending
branches, usually green and only finely strigillose; leaves mostly larger, cuneate
spatulate or spatulate to obovate, thick-textured, usually more abundantly 
toothed (9 ) 

9 ( 8). Teeth on leaf blades mostly rather large, coarse and salient-spreading ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. P. incisa. 

9. Teeth on leaf blades mostly small and appressed, usually forward-pointing ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. P. nodif{ora. 

· I. Phyla lanceolata (Miera:.) Greene. NORTHERN FROG-FRUIT. Stems procumbent or
ascending, to 6 dm

,. 
long, simple or somewhat branched, often rooting at the

nodes, glabrous or obscurely white-strigillose with closely appressed hairs; petioles 5-10
mm. long or obsolete, obscurely appressed-strigillose; leaf blades bright-green on both
surfaces, oblong to oblong-lanceolate or ovate, 18-75 mm. long, 5-30 mm. wide, acute or
subacute, sharply serrate to below the middle, widest at or below the middle, narrowed
to the cuneate base, rather obscurely appressed-strigillose on both surfaces, venation flat
but conspicuous above, rather prominent and very conspicuous beneath; inflorescence
equaling or surpassing the leaves, peduncles 4-9 cm. long, rather sparsely and obscurely
white-strigillose; heads at first globose, later cylindric and elongating to 35 mm. and 5-7
mm. wide; bractlets obovate, closely imbricate, 3 mm. long, acute, appressed-strigillose;
corolla pale-blue, purplish or white. Lippia lanceolata Michx. Moist soil of river bottoms,
lake shores and coastal marshes, from Bowie to Jefferson cos. w. to Wise, Callahan and
Bexar cos., n. to Hemphill and Hutchinson cos. in the Panhandle, and s.w. to Victoria and
Matagorda cos., May-Oct.; also Ont. to Minn., N.J., Ill., Kan., Fla., Calif. and n. Mex.

2. Phyla strigulosa ( Mart. & Gal.) Moldenke, DIAMOND-LEAF FROG-FRUIT, TURBE
HEMDRA, HIERDA BUENA MONTES. Procumbent, freely branched frotn the base; 
branches rooting at the nodes, to 2 m. long, often sulcate, often reddish to purplish 
toward the base, gray-strigillose with closely appressed antrorse hairs, tlle tips ascending 
or erect; petioles 1- 5 mm. long, mostly winged, rather obscurely canescent-strigillose or 
glabrescent; leaf blades mostly broadly ovate or triangular-ovate to rhomboid or ovate
elliptic, mostly conspicuously widest below tlle middle, to 75 mm. long and 2 cm. wide, 
rounded or acute ( in outline ) at apex, abruptly acuminate at base and prolonged into 
the petiole, conspicuously and regularly coarse-dentate from apex to the widest part with 
sharply acute or apiculate broadly triangular rather divergent teeth ( their margins of ten 
thick and involute), both surfaces rather densely but microscopically canescent-strigillose, 
often plicatulate, the larger venation white and very prominent beneath; peduncles 25- 5 5  
mm. long, deeply sulcate, densely canescent-strigillose or glabrescent; heads 4-8 cm. long,
later elongating; bractlets ovate to obovate, 3 mm. long, 1.5 mm. wide, sharply acute or
acuminate, densely canescent-strigose, strongly costate; corolla about 3 mm. long, white,
sometimes lavender- or purple-tinged in age, limb 1.5 mm. wide. Lippia strigulosa Mart.
& Gal., P. yucatana Moldenke. Fields, woods, open ground, swamps, sandy streambanks
and muddy hollows, Rio Grande Plains and Valley, Feb.-May; widespread from Mex.
and Gr. Ant. through Virg. I., C.A. and S.A.-var. sericea ( 0. Ktze.) Moldenke differs
in having the mature leaves to 1 5  mm. long and 1 cm. wide. Incl. var. parviflora ( Mol
denke ) Moldenke. Rio Grande Plains and Valley, Feb.-May; also Mex., Bah. I., W.I., Trin.
and Venez.

3. Phylla incisa Small. TEXAS FROG-FRUIT. Stems mostly prostrate, often swollen and
rooting at the nodes, simple or branched, often purplish, appressed-strigillose; branches 
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decumbent to ascending or erect, abundantly appressed white-strigose; petioles usually 
obsolete or 1-3 mm. and winged; leaf blades often thick-textured, narrow-oblong or 
cuneiform to broadly obovate, very variable, 1-5 cm. long, 2-15 mm. wide, acute to 
obtuse or rounded ( in outline) at apex, usually with only 1 to 4 pairs of coarse and 
saliently spreading teeth near the apex, cuneate from the middle or above the middle to 
the base, appressed-strigillose on both surfaces with small inconspicuous white hairs, 
secondary venation mostly obscure on both surfaces; inflorescence usually much-sur
passing the subtending leaves; peduncles 2-9 cm. long, appressed-shigillose; heads at 
first globose, later cylindric and elongating to 3 cm., 5-10 mm. wide; bractlets obovate, 
2-3 mm. long, closely imbricate, acute, abundantly white-strigillose; corolla white with
yellow center, the tube 2-2.5 mm. long, limb 2 mm. wide. Lippia incisa (Small) Tidestr.
Open ground, fields, pastures, clay or sandy flats, dry riverbanks and bottoms, damp
shady woods and seas'hores, practically throughout Tex., Mar.-Nov.; also Colo., Okla. and
Mo. to N.M., Ariz., s. Calif. and n. Mex.

4. Phyla cuneifolia (Torr.) Greene. WED'cE-LEAF FROG-FRUIT. Stems branching from a
woody base, procumbent, often rooting at the nodes, to 1 m. long, sparsely appressed
strigillo�e with very short white hairs, somewhat zigzag, often with short erect branchlets 
at the nodes; leaves sessi]e, rigid, thick-textured, often with a fascicle of smaller ones in 
the axils, linear-oblanceolate or cuneiform, often canescent when young, 1-5.2 cm. long, 
2-8 mm. wide, acute or subacute, with 2 to 8 very sharp and often salient teeth above 
the middle or rarely entire, gradually attenuate to the cuneate base, appressed-strigil1ose 
on both surfaces, secondary venation indiscernible on both surfaces; inflorescence shorter 
than or slightly surpassing the leaves; peduncles 8-50 mm. long, obscurely appressed
strigillose; heads at first globose, later cylindric and elongating to 2 cm., 8-12 mm. wide; 
bractlets conspicuous, obovate, 5 mm. long and 3 mm. wide, abruptly long-acuminate, at 
least the tip soon wide-spreading and finally reflexed, scarious on the upper margins, 
densely appressed-strigillose; corol1a whitish or purplish, the tube 4-5 mm. long, limb 
2-4.5 mm. wide. Lippia cuneifolia (Torr.) Steud. Plains and low prairies, frequent in
Plains Country s. to Trans-Pecos, e. to Travis, Gonzales and Dallas cos., May-Sept.; also
S.D., Neb. and Colo. to Ariz., s. Calif. and n. Mex.

5. Phyla nodiHora (L.) Greene. CoMMON FROG-FRUIT, CAPE-WEED, TURKEY-TANGLE,
?,£AT-GRASS, InERBA DE LA VIRGEN MARIA. Stems prostrate, to 9 dm. long, mostly rooting 
at the nodes; branches procumbent or ascending, glabrate or puberulent to appressed
strigillose; petioles obsolete or 2-8 mm. long and cuneate-winged; leaf blades thick
textured, spatulate to oblanceolate or obovate, sometimes elliptic or cuneiform, 1-7.2 cm. 
long, 6-25 mm. wide, rounded or obtuse to subacute at apex, cuneate into the petiole, 
rather regularly sharply serrate above the middle with numerous appressed antrorse acute 
or acuminate teeth, glabrous or strigillose-puberu1ent on both surfaces, secondary vena
tion practically indiscernible on both surfaces; peduncles usually much longer than the 
leaves, to 11.5 cm. long, appressed-puberulent or strigose with antrorse canescent hairs 
or glabrous; heads at first globose, cylindric in age and elongate to 25 mm., 6-9 mm. 
thick; bractlets closely imbricate, obovate or subrhomboid-cuneate, subequaling the 
corolla tube, often rather broadly membranous-margined toward the apex, mucronate
acuminate or muticous, glabrous or finely ciliate; corolla rose-purple or white, 2-2.5 mm. 
long, slightly surpassing the bractlets, slightly strigillose outside, limb exiguous. Lippia
nodiflora ( L.) Michx. Wet or moist soil, fields, clearings, hillsides, ditches, thickets and 
beaches, along the coast from Chambers to Cameron cos., inland to Kendall, Tom Green 
and Childress cos., May-Oct.; almost cosmopolitan in subtrop. and trop. regions of the 
Old World and New World; Pa. to Fla., Ky., Ark., La., Okla. and Calif.-var. longifolia 
Moldenke differs in having much more uniformly elongate leaves, the blades being 
oblanceolate-cuneate, to 55 mm. long and 4-10 mm. wide, and sharply spreading-dentate 
toward the apex; open sandy flats near the seacoast, Cameron Co.; also along the coasts 
of Mex., C.A. and w. S.A.-var. reptans ( H.B.K.) Moldenke differs in usually being more 
densely strigose throughout and having the leaves thinner in texture, often rhomboid
elliptic, with the teeth usually more spreading and the larger venation firmer and more 
or less prominent beneath; low moist ground, shaded places, clearings, ditches, lawns and 
roadsides, from Presidio to Cameron and Chambers cos., n. to Dallas and Wichita cos., 
Feb.-Sept.; occurring sporadically almost throughout the range of the speices.-var. rosea

( D. Don) Moldenke ( CARPET GRASS) differs in usually forming dense mati, more or less 
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densely and conspicuously canescent-strigose throughout, the leaves mostly very small, 
5-28 mm. long and 2-9 mm. wide, cuneiform, usually thin-textured and few-toothed,
sometimes entire or subentire; in dry sandy soil, lawns and roadsides, Harris Co., Jan.
Sept.; introd. from s. S.A., widely cult. in Calif. and elsewhere for lawns; escaped and
naturalized in N.C., Fla., Tex., N.M., Ariz., Calif. and Mex.

6. ALOYSIA ORT. BEE-BRUSH 

Usually sweet-aromatic shrubs; leaves opposite, simple, exstipulate, deciduous, the 
blades entire or toothed, not pinnatifid nor lobed; inflorescence centripetal, as axillary 
usually numerous slender mostly elongate loosely flowered spikes or racemes; flowers per
fect, hypogynous, each subtended by a narrow inconspicuous or broader and conspicuous 
bractlet; calyx gamosepalous, tubular-campanulate, usually spreading-hirsute or -villous, 
not inflated at maturity, its tube angled, not flattened, the limb 4-lobed, lobes slender, 
subequal; corolla gamopetalous, zygomorphic, salverform, 2-lipped, the upper lip and the 
lobes of the lower lip subequal; stamens 4, didynamous, inserted at about the middle of 
the corolla tube, included; anthers 2-celled, unappendaged, the thecae parallel; pistil one, 
included; ovary 2-celled, each cell 1-ovulate; ovules erect; schizocarp small, dry, com
posed of 2 thin-walled cocci; seeds without endosperm. 

A genus of about 41 species and 12 varieties in the southwestern part of the United 
States, Mexico and southern South America; one species introduced in the West Indies 
and widely cultivated elsewhere. 

I. Leaf blades ovate or subrotund, many-toothed, densely tomentose beneath ( 2)
I. Lea£ blades oblong to elliptic or obovate to obovate-oblong, entire or few-toothed,

densely puberulent or strigillose beneath ( 3) 
2( 1). Leaf blades comparatively large, ·to 30 mm. long and 4-21 mm. wide, always 

ovate; spikes 5-16 cm. long, loosely flowered; twigs and petioles densely spreading-
hirsutulous ................................ 1. A. macrostac11ya. 

2. Leaf blades very small, 2-15 mm. long, 2-13 mm. wide, ovate or subrotund; spikes
1-4 cm. long, densely flowered; twigs and petioles densely appressed-puberulent ..
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. A. W rightii. 

3 ( 1). Leaf blades narrowly oblong or elliptic, appressed-puberulent beneath ........ . 
. . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 3. A. gratissima. 

3. Leaf blades more broadly elliptic to obovate or oblong-elliptic, the larger ones
usually 2- to 8-toothed, densely strigillose beneath and short-hispidulous along the 
venation .................................. 3. A. gratlssima var. Schulzae. 

1. Aloysia macrostachya (Torr.) Moldenke. \VooLLY DEE-BRUSH, VARA DULCE, CADRA
DORA CIMARRONA, ANGELITOS. Erect shrub to 2 m. tall; branches numerous, slender, erect, 
brittle, young parts densely hirsutulous with white hairs borne at right angles to the twigs, 
glandular; petioles 2-5 cm. long, densely white-hirsute; leaf blades ovate, 7-30 mm. long, 
4-21 mm. wide, rounded, regularly crenate from widest part to apex with rather large
rounded teeth, truncate or subtruncate at base, sub-bullate and densely strigose
hirsutulous with bulbous-based hairs above, scabrellous, densely white-tomentose be
neath, resinous-glandular on both surfaces, larger venation usually impressed above
and prominent through the tomentum beneath; inflorescence far-surpassing the leaves;
spikes 5-12. cm. long, erect or ascending, loosely many-flowered; peduncles 1-3.5 cm.
long, very densely white-hirsutulous, often with gland-tipped hairs; rachis densely white
hirsutulous; bractlets lanceolate, 2-3 mm. long, long-acuminate, densely hirsutulous;
corolla pink to red or lavender, the tube 4-5 mm. long, lin1b 4 mm. wide. Lippia macro
stachya (Torr.) Wats. In sand and scrub on gravel and limestone hills, Rio Grande Plains,
Jan.-Oct.; also n. Mex.

2. Aloysia Wrightii (Gray) Heller. 0REGANU.LO, Aromatic branching shrub to 15 dm.
tall; stems slender, brittle, the wood bright-yellow, bark thin and membranous, readily 
peeling off in long filamentous strips, young parts densely grayish-puberulent, the angles 
plainly deciduous-margined; petioles 1-4 mm. long or obsolete, densely appressed
puberulent with grayish or yellowish hairs; leaf blades usually very small, ovate or 
subrotund, 2-15 (rarely to 30) mm. long, 2-17 mm. wide, rounded, regularly crenulate 
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or crenate-serrate from apex almost to base with small rounded teeth, acute or obtuse 
to rounded or truncate at base, sub-bullate and strigillose-scabrous above, very densely 
tomentellous beneath with short appressed grayish or yellowish hairs and resinous
glandular, venation usually deeply impressed above and hidden by the tomentum 
beneath; inflorescence surpassing the leaves; spikes 1-4 cm. long, very densely many
flowered, the flowers closely crowded; peduncles subfiliform, 1-10 mm. long, usually 
much-abbreviated, densely puberulent; rachis subfilifonn, densely puberulent; bractlets 
lanceolate, 1.5-2 mm. long, long-acuminate, densely puberulent; corolla white, 2.5 mm. 
long, puberulent outside, limb 2 mm. wide. Lippia Wrightii Gray. Rocky slopes, banks, 
ledges, arroyos, gullies, canyons, limestone hills, mesa slopes and desert scrub, frequent 
in Trans-Pecos, s. to Starr Co., n. to Tom Green Co., June-Oct.; also Nev., N.M., Ariz., 
s.e. Calif. and n, Mex.

3. Aloysia gratissima ( GilJ. & Hook.) Troncoso. COMMON BEE-BRUSH, WHITE BUSH,
WIDTE BRUSH, PALO AMARILLO, CEDRON, POLEO, CEDRON DEL MONTE, NINARUPA, RESEDA 
DEL CAMPO, ANCEL, FAVORITA, JAZMINILLO, OREGANILLO, ROMERILLO, VARA-DULCE, HIERBA 
DE LA PRINCESA. Slender shrub to 3 m. tall, much-branched; branches gray, stiff, grayish 
pulverulent-puberulent, often spinescent at the tips, the wood yellow; leaves often with 
fascicles of smaller ones in the axils; petioles 1-3 mm. long or obsolete; leaf blades 
narrow-oblong or elliptic to lanceolate-oblong, 3-27 mm. long, 2-8 mm. wide, obtuse or 
acute, sometimes mucronulate or emarginate, entire, attenuate into the petiole, minutely 
sbigilJose and scabrellous-pustulate above, very densely puberulent-pulverulent and 
resinous-punctate beneath, incanous, only the midrib usually prominent beneath; in
florescence greatly surpassing the leaves, erect or ascending, 2-7 cm. long, rather densely 
many-flowered; peduncles 5-15 mm. long, densely short-pubescent or puberulent; rachis 
densely short-pubescent; bractlets very small, lanceolate, 1-1.5 mm. long, acuminate, 
caducous, densely puberulent; flowers with strong vanilla odor; corolla white or tinged 
with violet, the tube 3.5 mm. long, glabrous outside, limb 3 mm. wide, loosely villous in 
the throat. A. lycioides Cham., A. ligustrina of auth., Lippia lycioides (Cham.) Steud., 
L. ligustrina of auth. Rocle outcrops, desert grasslands, low places, rocky creek-beds, dry 
washes, woods, hillsides and rocky bluffs, practically throughout Tex. except the Plains
Country, Mar . .-Nov.; also N.M., Mex. and s. S.A.-var. Schulzae ( Standl.) Moldenke
(BEE-BLOSSOM) differs in having broader leaf blades that are elliptic or obovate to oblong
elliptic, 5-18 mm. long, 3-7 mm. wide, obtuse or acute at apex and base, entire or tlie
larger ones with 1 to 4 rather large and salient teeth on each side, tuberculate and
strigiUose or scabrous above, densely strigillose-pubescent beneath with longer more
distinct hairs, often hispidulous on the larger venation with short ascending rather rigid
hairs, usually revolute-margined, the midrib and secondaries usually impressed above on
mature leaves; sandy soil, gravelly hillsides, chaparral thickets, arroyos and limestone
bluffs, from Trans-Pecos to Cameron and Houston cos., Mar.-Nov. A. ligustrina var.
SchulzH (Stand!.) Moldenke, Lippia ligustrina var. Sclwlzil Stand!.

7. BOUCHEA CHAM.

Annual or perennial herbs or low shrubs, densely pubescent or glabrous; leaves opposite 
or temate, usually petiolate, sometimes sessile; blades usuany serrate to serrate-crenate, 
rarely incised, dissected or entire; inflorescence centripetal, usually racemiform, rarely 
spicate, terminal ( seldom axillary), elongate, loosely to densely many-flowered, bracteo
late; flowers solitary in the axils of the bractlets, usualJy large and showy, usually pedi
cellate; bractlets subulate or lanceolate, sometimes enlarged and leaHike; calyx persistent, 
tubular, gamosepalous, 5-ribbed, the ribs terminating in 5 more or less unequal teeth; 
corolla gamopetalous, funnel- or salverforrn, zygomorphic, its tube cylindric, straight and 
erect or curvate, the limb oblique, spreading, unequally 5-lobed, the 2 posterior lobes 
shorter than the 3 anterior ones; stamens 4, didynamous, included, tl1e posterior pair 
inserted at about the middle of the corolla tube and the anterior pair inserted somewhat 
above the middle; filaments short; anthers ovate to subcordate, 2-celled; pistil single, 
compound; style filiform; stigma 2-lobed, the anterior lobe club-shaped, the posterior lobe 
toothlike, on a level with the anterior pair of stamens; ovary 2-celled, oblong, each cell 
I-ovulate; fruit dry, schizocarpous, linear, beaked, included by the mature calyx or
exserted, separating into 2 cocci at maturity; cocci completely separate or coherent at
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the base, the dorsal surface more or less reticulately ridged, the commissural surface 
plane, furrowed or ridged, sometimes a little roughened. 

A genus of about 16 species and 6 named varieties, ranging from the southern United 
States and the Bahamas, through the West Indies, Mexico, and Central America to 
southern South America. 

I. Leaves distinctly petiolate, coarsely serrate ... ....... I. B. prismatica var. 
brevirostra. 

1. Leaves sessile, entire ( 2)

2(1 ). Leaves linear to narrow-lanceolate, thin, smooth ... 3. B. linifolia.
2. Leaves spatulate, thick, densely short-pubescent or rugose ...............•.. ... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. B. spathulata. 

I. Bouchea prismatica 0. Ktze. var. hrcvirostra Grenz. Erect or sprawling herb, to 4
dm. tall; branches often numerous, ascending, medullose, minutely puberulent throughout, 
often more densely so and canescent on younger parts; leaves opposite, often with several 
smaller ones in the axils; petioles 11-25 mm. long, short-pubescent or puberulent; leaf 
blades mostly elliptic, 1-4 cm. long, 8-30 mm. wide, often falcate, obtuse or rounded, 
coarsely but regularly serrate with rather broad teeth to below the middle, acute or 
obtuse at base, rather densely short-pubescent on both surfaces when young, becoming 
more sparsely so or glabrate in age, larger venation plainly visible; spikes terminating 
stems and short axillary branches that often far surpass the terminal one, erect, 5�15 cm. 
long, to 1 cm. wide in anthesis, many-Bowered; peduncles short, puberulent; rachis often 
slightly Bexuous, minutely puberulent; flowers somewhat divaricate in anthesis, closely 
appressed to the rachis in bud and fruit, overlapping; bractlets lanceolate-subulate, 4-6 
mm. long, puberulent; pedicels 1 mm. long or less; calyx narrow-tubular, slightly curved,
thin-textured, 5-7.5 mm. long, 1.25 mm. wide, very minutely appressed-puberulent,
slightly plicate, translucent between the 5 ribs, the rim unequally 5-mucronulate; corolla
salverfonn, pink or rose to lavender, purple or blue, the tube 8.5-10 mm. long, 1.2 mm.
wide, glabrous, lobes 1-2.5 mm. long. Fields, clearings, waste places and roadsides, Val
Verde Co., Mar.-Nov.; also Ariz., Less. Ant. and Mex. to Col.

2. Bouchea spathulata Torr. SPOON-LEAF. Densely branching low shrub, to 6 dm. tall;
branches rather stout, subterete, densely pubescent, internodes extremely abbreviated; 
leaves opposite or ternate, usually densely clustered with 2 or 3 in a cluster and the 
clu�ters whorled, sessile or subsessile, fleshy, usually uniformly colored on both surfaces, 
spatulate, 5-25 mm. long, 2-6 mm. wide, rounded to an acute or obtuse apex, entire, 
long-attenuate at the base, short-pubescent on both surfaces, often decidedly rugose and 
nigrescent in drying; spikes 4.5-10 cm. long, 1.5-2 cm. wide, very densely many-Bowered, 
conspicuously bracteate; flowers and fruit ternate, closely overlapping, somewhat divari
cate; peduncles none; bracts spatulate, foliaceous, very abundant and conspicuous, 6-10 
mm. long, 2-4 mm. wide, lightly pubescent or puberulent; calyx 8-14 mm. long, 2-2.5 mm.
wide, very thin-textured between the 5 ribs, scabrous-pubescent, the upper part and lobes
usually bright-purple during and after anthesis, rim unequally 5-toothed; corolla large,
salverform, lavender, the tube 17-19 mm. long, glabrous, lobes 5 mm. long. Canyons, dry
rocky ridges and mt. sides, Brewster Co., June-Oct.; also n. Mex.

3. Bouchea linifolia Gray. Low and shrubby, less than 1 m. tall; branches slender,
very numerous, erect, conspicuously ridged, glabrate; leaves opposite, numerous, sessile, 
linear to narrow-lanceolate, 7-44 mm. long, 1.5-4 mm. wide, acute and submucronate, 
entire, often revolute in drying, narrowed to base, glabrate on botl1 surfaces; spikes 5-12 
cm. long, 7-15 mm. wide ( or wider during full anthesis ), erect, loosely flowered;
peduncles very short or obsolete; rachis slender, ridged, glabrate, occasionally purplish at
apex; flowers spreading during anthesis, closely appressed to the rachis in bud and fruit;
bractlets setaceous-subulate, 1-2 mm. long, usually with 2 smaller ones in the axils;
pedicels often subobsolete in anthesis, to 2 mm. long in fruit; calyx slightly curved, 10-13
mm. long, often purplish, glabrous, the rim unequally 5- or 6-toothed; corolla large,
lavender, salverform, the tube ahnost sigmoid, 15 mm. long, glabrous, lobes 6-7 mm. long.
Dry calcareous hillside and shrub-covered valleys, from Presidio to Sutton and Uvalde
cos., July-Oct.; also N.M.(?) and Coah.
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8. PRIV A ADANs.

A genus of about 21 species and 4 named varieties of tropical and subtropical Asia, 
Asia Minor, Africa and America. 

I. Priva lappulacea (L.) Pers. COMMON VELVET-BUR, CADILLO DE BOLSA, BUR-VERVAIN,
CAT'S-TONGUE, PEGAJOSA, GLOBITO, MOZOTE DE GALLINA, MOZOTE DE POLLO, COLA DE 
ALACRAN. Perennial to 1 m. tall, usually lower; stems and branches often prostrate or 
ascending, pilose with curved or uncinate hairs, in age glabrescent below; petioles 8-30 
mm. long, scattered whitish-pilose; leaf blades very thin, ovate, 1.4-14.5 cm. long, 9-8 5
mm. wide, acute or acuminate, rather uniformly and coarsely serrate ( except at base and
on terminal acumination) with acute or blunt appressed teeth, mostly subtruncate or
subcordate at base ( or acute when young) and short-cuneate into the petiole, pilose or
strigose above with scattered whitish bulbous-based hairs, scattered-pilose and puberulent
beneath, venation inconspicuous; inflorescence 4.5-21 cm. long, 5-1 5 mm. wide, many
£1.owered, flowers loosely alternate on a puberulent-pilose rachis; peduncles 8- 58 mm.
long, puberulent-pilose; bractlets usually surpassing the pedicels; calyx oblong
campanulate, 2-3.1 mm. long, 2.3 mm. wide, densely short-tomentose with short uncinate
hairs and with scattered longer straight hairs, minutely 5-apiculate; corolla blue to pink,
lavender, purple or white, the tube 3.6 mm. long, lobes broadly elliptic, rounded; pistil
compound; fruiting calyx inflated, short-beaked, densely uncinate-hispidulous; cocci
glabrous, dorsal surface with 2 parallel rows of straight short spines. Fields, thickets,
resacas and roadsides, Cameron Co., throughout year; a cosmopolitan weed in the trap.
and subtrop. of the New World; naturalized in Java.

9. CITHAREXYLUM B. Juss. FIDDI..EWOOD 

Shrubs (ours), trees in tropics; branches and branchlets tetragonal, sometimes spiny; 
leaf scars mostly large, corky and elevated; leaves opposite or whorled, deciduous, 
exstipulate, entire or dentate, usually bearing a pair of prominent glands at base of 
blade; inflorescence centripetal, spicate or racemiform, axillary and terminal, mostly 
elongate and many-flowered, rarely reduced to only a few flowers, erect or nutant, mostly 
simple, occasionally sparsely branched; flowers small, each subtended by a tiny incon
spicuous bractlet; calyx tubular or cyathiform, thin, accrescent, its rim truncate or 5-
toothed or -lobed; corolla funnel- or salverform, mostly yellow or white, its tube narrow
cylindric, regular, the limb spreading, 5-parted, with broad slightly irregular lobes, the 2 
hindermost outermost in prefloration, mostly more or less pubescent in the throat; stamens 
4, didynamous, inserted at or above the middle of the corolla tube, included, a fifth one 
represented by a very rudimentary staminode; filaments very short; anthers ovate or 
sagittate, introrse, erect, with 2 parallel thecae opening by longitudinal slits and a 
thickened connective that often surpasses the thecae in length; style terminal, included, 
often thickened toward the apex; stigma very shortly bind; ovary perfectly or imperfectly 
4-celled, composed of 2 carpels, each cell with 1 lateral anatropous ovule; fruiting calyx 
conspicuously enlarged, indurated, cupuliform or patelliform, shorter than the fruit; fruit
drupaceous, with juicy exocarp and hard endocarp, with two 2-celled and 2-seeded
pyrenes that are often separated by a median fissure.

A genus of about 109 living species, 18 named varieties, 3 hybrids and 4 fossil repre
sentatives, from Bermuda and southern United States through the West Indies, Mexico, 
and Central America to Uruguay and Argentina; several are extensively cultivated. 

1. Leaves large, lanceolate to broadly elliptic or ovate to oblong or rhomboid, to 72
mm. long and 4 5  mm. wide, petiolate ............. 1. C. Berlandieri. 

I. Leaves small, oblanceolate or spatulate, 2-1 5 mm. long, 1-4 mm. wide, sessile (2)

2 ( I ) . Leaves densely short-pubescent ................. 2. C. brachyanthum. 
2. Leaves glabrous ...•.....•..•.................... 3. C. spathulatum. 

I. Citharexylum Berlandieri Robins. NEGRITO, ORCAJUELA, ENCORBA GALLINA. Shrub
or tree to 6 m, tall; branches heavy, gray, subterete, glabrous, often gnarled; branchlets 
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more slender, tetragonal, gray-puberulent or glabrate, youngest parts densely short
pubescent or brownish-velutinous; petioles 1-10 mm. long, short-pubescent; leaf blades 
often firm, lanceolate or oblong to elliptic or ovate, sometimes rhomboid, 14-72 mm. long, 
7-45 mm. wide, blunt or acute, entire or with 2 or 3 coarse blunt lobelike teeth near apex,
rounded or acute to short-attenuate at base, not glanduliferous, softly short-pubescent
above ( sometimes only on the larger venation), densely velutinous beneath; racemes 1-8
cm. long. 1-2 cm. wide, densely many-flowered, the terminal one often accompanied by a
pair of axillary ones from the uppermost axils; peduncles and rachis densely villous;
pedicels to 1 mm. long; calyx 3-4 mm. long, 2-2.5 mm. wide, densely short-pubescent,
shortly 5-toothed, ciliolate; corolla white or cream, the tube equaling the calyx, limb 4
mm. wide; fruit red, blackening in drying, 4-5 mm. long and wide, very shiny. Thickets,
flats, hillsides and semi-desert roadsides, Hidalgo to Willacy and Cameron cos., Feb.-
Aug.; also n. MeL

2. Citharexylum brachyanthum (Gray) Gray. BoxTHORN FIDDLEWOOD, CHILE DE PA
.TARO. Shrub to 25 dm. tall, intricately branched, irregular; branches obtusely tetragonal, 
the angles margined with white or gray corky ridges, glabrous, youngest parts densely 
short-pubescent, the wood yellow; internodes much-abbreviated; leaves opposite on young 
shoots, clustered on very short opposite spurlike branchlets on older wood, sessile, 
oblanceolate or spatulate, often curled in drying, 2-15 mm. long, 1-4 mm. wide, rounded 
or subacute, entire, cuneate at base, not glanduliferous, densely gray-pubescent on both 
surfaces; racemes terminating extremely short spurlike branchlets, reduced to 1 or 2 
flowers, often borne in pairs at every node of the wood of 1, 2 or even 3 years back; 
pedicels about 1 mm. long, gray-pubescent; corolla white; fruit pinkish-white when 
young, red or orange-red when ripe, 5 mm. long and wide, shiny. Mts., plains and dry 
valley floors, Webb and Zapata cos., June-Sept.; also n. Mex. 

3. Citharcxylum spathulatum Moldenke & Lundell. M1ss10N FIDDLEWOOD. Slender
shrub to 18 dm. tall, diffusely branched; branches long, slender, flexible, glabrous, 
youngest parts short-hirtellous at the nodes; leaves opposite on young shoots, clustered 
on short spurlike branchlets on older wood, sessile, spatulate, 8-25 mm. long, 2.5-5 mm. 
wide, usually rounded, sometimes shallowly emarginate to subacute or apiculate, entire, 
attenuate at base, glabrous or with a few short stiff hairs at apex; flowers 1 or 2 terminat
ing the spurlike branchlets; pedicels very short, densely white-hirtellous; corolla white, 
6 mm. long, lobes rounded, ciliate; fruit orange-red, 6-7 mm. long and wide. C. brachy
anthum var. glabrum Hitchc. & Moldenke. Chaparral, Hidalgo and Starr cos., Apr.-June; 
endemic. 

10. DURANTA L. GOLDEN-DEWDROP 

A genus of 34 living species, 14 named varieties, and 1 known fossil representative, of 
tropical and subtropical America. 

1. Corolla purple or lavender to lilac or blue ........... 1. D. repens. 
1. Corolla white ................................... 1. D. repens var. al,ba. 

I. Duranta repens L. ADONIS MORADO, CELOSA CIMARRONA, CORALILLO, ROSADO, CUENTA
DE ORO, ESPINA DE PALOl',iA, FRUTA DE IGUANA, GARDANCILLO, HELIOTROPIO MORADO, 
PIGEONBERRY, VARITA DE SAN JosE, YELLOW-HAT-TREE. Extremely variable and poly
morphic shrub or small tree, to 6 m. tall; branches slender, often drooping or trailing, 
unarmed or spiny; leaves numerous, ovate-elliptic or oval to obovate, 1.5-5 cm. long, 
obtuse to acuminate or apiculate, entire or serrate above the middle, cuneate into a short 
petiole, glabrate on both surfaces; racemes terminal and axillary, 5-15 cm. long, loosely 
many-flowered, erect or usually recurved, often paniculate; bractlets minute, occasionally 
subfoliaceous; pedicels 1-5 mm. long; calyx tubular, 3-4 mm. long, angled, its teeth 
triangular, subulate, shorter than the tube; corolla blue or lilac to lavender or purple, the 
tube surpassing the calyx, limb 7-9 mm. wide; fruit yellow, globular, 7-11 mm. long and 
wide, completely enclosed by the accrescent yellowish mature calyx that is extended 
into a curved beak. D. erecta L., D. Plumieri Jacq. Widely cult., tending to escape in 
Rio Grande Plains and Valley; introd. from W.I.; widespread throughout subtrop. and 
trop. Am., also introd. in Old World tropics.-var. alba (Mast.) Bailey differs in its white 
corollas; cult., Rio Grande Plains and Valley; nat. to W.I. 
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11. CALLICARPA L. BEAUTYBERRY 

A complex genus of 1 47 species, 5 4  named forms and varieties, and 1 known hybrid, 
widely distributed in subtropical and tropical America, Asia and Oceanica, a few species 
extending into temperate portions of Asia and the southeastern United States; 1 in 
Madagascar; several are widely cultivated and tend to escape. 

1. Fruit blue or pink to lilac, violet or purple ........... 1. C. americana.

1. Fruit white ..................................... 1. C. americana var. lactea.

1. Callicarpa americana L. AMERICAN BEAUTYBERRY, FRENCH-MULBERRY, BERMUDA
MULBERRY, SOUR-BUSH, BUNCHBERRY, FIUCRANA, FU.JCRANA DE MAZORCA, FILICRANA DE 
PINAR, FOXDERRY, PURPLE BEAUTYBERRY, SPANISu-1<.:ruLDERRY, TURKEYBERRY. Bush or 
shrub to 3 m. tall, usually much-branched; branches densely stellate-scurfy; leaves 
opposite or ternate; petioles to 3 8  mm. long, stellate-scurfy; leaf blades very thin, ovate 
to elliptic, 8-23 cm. long, 3.5-13 cm. wide, acute or acuminate, coarsely serrate or crenate
dentate except at base and apex, cuneately narrowed into the petiole, stellate-scurfy with 
whitish tomentum ( especially beneath and when immature); cymes 1-3.5 cm. long and 
wide, many-flowered, usually shorter than the petiole, many times dichotomous; peduncles 
3-10 mm. long, stellate-scurfy or glabrate; pedicels 0.4-1.2 mm. long, scurfy or glabrate;
bractlets subu1ate or setaceous; calyx obconic or campanulate, 1.6-1.8 mm. long, 1-1. 5
mm. wide, slightly puberulent-granulose, rim subtruncate, very shortly apiculate; corolla
small, bluish, pinkish, reddish or white, funnelform, the tube 2. 6-2.9 mm. long, lobes
about 1.5 mm. long and 1 mm. wide; fruit showy, rose-pink or lilac to violet or red
purple, globose, 3-6 mm. long and wide. Woods, moist thickets, wet slopes, low rich
bottomlands, fencerows and the edges of swan1ps, from Bowie and Grayson to Orange,
Jefferson and Goliad cos. w. to Bexar, Kendall and Tarrant cos., June-Dec.; also Md. to
Fla. and La., Benn., Cuba and Coah.; also widely cult.-var Iactea F. J. Mull. differs in
having the mature fruit white; sandy open woods, e. Tex.; also N.C. to Fla. and Ark.;
sometimes cult.

12. VITEX L. CHASTE-TREE 

Trees or shrubs, rarely scandent; leaves opposite, palmately compound, 3- to 7-foliolate 
( rarely 1-foliolate); leaflets sessile or petiolulate, entire or dentate to incised or lobed; 
inflorescence determinate, cymose, the cymes short and dense or loosely divaricate, sessile 
or pedunculate in the leaf axils or aggregate in terminal racemifonn or thyrsoid or laxly 
diffuse panicles, more rarely contracted into heads; flowers perfect, more or less zygo
morphic; bractlets usually very small, mostly linear, sometimes surpassing the calyx; calyx 
campanulate or rarely tubular-infundibular, 5-dentate or -fid, rarely 3-fid, the teeth 
mostly slightly unequal; corolla white, blue, violet or yellowish, salverform or funnelf orm, 
its tube short or rarely elongate, cylindric, straight or slightly incurved, equal in diameter 
throughout or slightly ampliate above, the limb oblique, spreading, sub-bilabiate, the 
upper lip bifid, the lower lip trifid, the 2 posterior lobes exterior and usually shorter; 
stamens 4, ·didynamous, inserted in the corolla tube, often exserted; anthers 2-celled, 
thecae distinct, subparallel or divergent to arcuate, attached near the apex, dehiscing by 
longitudinal slits; pistil single, compound, bicarpellary; style terminal, filiform, shortly 
bifid at apex, branches acute; ovary at first imperfectly 2-celled, later usually 4-celled, 
cells I-ovulate; ovules attached laterally at or above the middle of the cell; fruiting calyx 
often accrescent, usually patelliform or very shallowly cupuliform, rarely subincluding the 
fruit; fruit drupaceous, more or less fleshy, the endocarp hard, 4-celled; seeds without 
endosperm. 

A genus of about 2 63 living species, 10 8 named forms and varieties, and 3 known 
fossil representatives, mostly of the tropics and subtropics of both the Old and New 
Worlds; a few also in the temperate portions of Europe and Asia; widely cultivated and 
naturalized elsewhere. 

I. Leaflets mostly 5 to 9, usually entire or undulate-subrepand; cymules usually prac
tically sessile, mostly not conspicuously branched ( 2) 

I. Leaflets 3 or 5, more or less irregularly dentate, serrate, incised or pinnatisect; cymules
distinctly stipitate and conspicuously branched ( 4) 
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2( 1). Corolla white ................................ 1. V. Agnus-castus f. alba. 
2. Corolla not white ( 3)
3(2). Corolla lavender or lilac ....................... 1. V. Agnus-castus. 
3. Corolla blue .................................... 1. V. Agnus-castus var. 

caerulea. 

4 (1). Leaflets more or less irregularly dentate or serrate with sparse teeth, not incised 
nor pinnatisect ................................ 2. V. Negundo var. 

intermedia. 
4. Leaflets deeply and irregularly incised or pinnatisect .. 2. V. Negundo var.

heterophylla. 

1. Vitex Agnus-castus L. COMMON CHASTE-TREE, INDIAN-SPICE, HEMP-TREE, MONK's
PEPPER-TREE, WILD-PEPPER, ABRAHAM'S .BALM, CHASTE LAMB-TREE, SAGE-TREE. Shrub or 
low tree to 5 m. tall; branches densely short-puberulent, resinous-punctate; leaves 5- to 9-
( rarely 3-) foliolate; petioles to 75 mm. long, densely puberulent and resinous; leaflets 
unequal, only the 3 largest ones petiolulate, elliptic, to 11.5 cm. long and 2 cm. wide, 
attenuate or acuminate at both ends, pulverulcnt or glabrate above, densely white
puberulent or tomentellous beneath, entire or undulate-subrepand; inflorescence 
pyramidal-paniculate, terminal and axillary or supra-axillary, to 31 cm. long and 33 mm. 
wide; cymules numerous, paired, many-flowered, sessile or subsessile; peduncles and 
rachis densely white-puberulent and resinous-granular, the former 1.5-8 cm. long; pedicels 
to 1 mm. long; bractlets 1-4 mm. long, linear-setaceous; calyx broadly campanulate, 2-
2.5 mm. long, densely white-puberulent, rim shortly 5-toothed; corolla lavender or lilac, 
the tube 6-7 mm. long, densely white-puberulent above the calyx outside, limb to 13 
mm. wide. Widely cult., escaped in every part of Tex. except Trans-Pecos and Plains
Country, Apr.-Oct.; introd. from s. Eu. and Orient; very widely cult.; naturalized in
various parts of s. U.S.-£. alba (West.) Rehd. differs in having white corollas; escaped 
in n.e. and cen. Tex.-var. caerulea Rehd. differs in its blue corollas; escaped in Dallas Co. 

2. Vitex Negundo L. var. intermedia (P'ei) Moldenke. Shrub or tree to 4 m. tall;
branches rather densely short-pubescent or puberulent; leaves 3- or 5-foliolate; petioles 
to 6 cm. long, densely puberulent; leaflets subcqual or the 2 lowermost somewhat smaller, 
all petiolulate, oblong or elliptic to lanceolate, to 11 cm. long and 4 cm. wide, acutely 
attenuate or subacuminate, irregularly dentate or serrate with sparse scattered teeth, 
acute or short-acuminate at base, minutely puberulent or glabrous above, appressed
puberulent beneath, often obscurely so in  age; inflorescence paniculate, simple or widely 
branched and thyrsoicl, to 42 cm. long and 15 cm. wide, composed of numerous pairs of 
opposite distinctly stipitate cymes, canescent throughout; bractlets linear, numerous, 2-8 
mm. long; peduncles and rachis brown, densely white-puberulent, the former 4.5-7 cm.
long; calyx broadly campanulate, 2-3 mm. long, densely white-puberulent, rim 5-toothed
with long-apiculate teetl1; corolla violet or purple to bluish, the tube 3 mm. long, limb to
7 mm. wide. Sometimes cult., escaped in s. and s.e. Tex.; introd. from China; cult. in
many parts of the Old and New Worlds.-var. hetcrophylla (Franch.) Rehd. differs in its
usually much smaller leaflets (mostly 2-7 cm. long) that are deeply and very irregularly
incised or pinnatisect, the sinuses extending half way to the midrib. Incl. var. incisa (Lam.)
Clarke. Introd. from China, often cult.; escaped in Brazos Co.

13. CLERODENDRUM BURM. GLORY-BOWER 

Trees, shrubs or woody vines, usually unarmed or rarely with petiole base spinescent; 
leaves simple, opposite or whorled, deciduous, exstipulate; inflorescence determinate, 
cymose; cymes mostly rather loose-flowered, more rarely dense, pedunculate in upper 
leaf axils or paniculate at apex of branchlets, sometimes densely aggregate in terminal 
corymbs or heads; flowers rather zygomorphic, often large and showy, mostly white, blue, 
violet or red; calyx often tl1e same color as the corolla or contrastingly red, white or 
green, campanulate or tubular, truncate to 5-toothed or -fid, often accrescent, subtending 
the fruit in patelliform fashion or enclosing it; corolla salverform, gamopetalous, its tube 
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narrow-cylindric, straight or incurved, sometimes ampliate above, often very elongate, 
more rarely only slightly surpassing the calyx, the limb spreading or subreBexed, 5-parted, 
lobes subequal or the 2 posterior and exterior ones slightly shorter; stamens 4, didynamous, 
inserted in the corolla tube, long-exserted, involute in bud, alternate with the corolla 
lobes; anthers ovate or oblong, 2-celled, with parallel thecae, opening by longitudinal 
slits; pistil compound, 2-carpellary; style terminal, elongate, shortly and acutely 2-fid at 
apex; ovary imperfectly 4-celled, each cell I-ovulate; ovules high-lateral, hemianatropous; 
fruit drupaceous, globose or obovoid, often 4-sulcate or almost 4-lobed, the exocarp 
rather fleshy, the endocarp bony, separating into 4 pyrenes or these sometimes cohering 
in pairs; seeds oblong, without endosperm. 

A large and complex genus of about 409 living species, 148 named forms and varieties, 
and 3 fossil representatives, of tropical and subtropical regions, most abundant in Asia 
and Africa, poorly represented in America except in cultivation and by naturalization; a 
few species extending into the temperate zones. 

I. Leaves always opposite, deltoid-ovate, very broad, cordate at base, coarsely serrate;
corolla short, its tube 2-2.5 cm. long, red or purple .. 1. C. Bungei.

1. Leaves mostly approximate or whorled, narrowly oblanceolate to oblong or elliptic,
acute at base; corolla long, its tube 10-14 cm. long, white or yellow .... ... . .  . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......... 2. C. indicum. 

I. Clerodendrum Bungei Steud. RosE GLORY-BOWER, BROCAMELIA, CAMELIA AMERI
CANA, FLOR DE LA ROSA MUERTE, HORTENSIA, vOLCANA, Shrub or tree to 2 m. tall; branches 
rather stout, shiny, the young parts sparsely pilose-puberulent, soon glabrescent, with 
numerous whitish elevated lenticels; leaves opposite, strong-scented; petioles stout, to 
16.5 cm. long, minutely puberulent or glabrate, usually collapsing at base in drying; leaf 
blades deltoid-ovate, 6.5-23 cm. long, 4.5-23 cm. wide, acute or short-acuminate, uni
formly serrate with broadly triangular apiculate teeth, subtruncate or cordate at base, 
often slightly short-cuneate into the petiole, pulverulent and scattered-strigillose on both 
surfaces, becoming almost glabrous, usually with some discoid glands at base beneath; 
inflorescence terminal, rarely also supra-axillary, paniculate, 6-11 cm. long and slightly 
wider, densely many-Bowered, puberulent throughout; peduncles obsolete or to 1 dm. 
long; pedicels 1-4 mm. long, densely puberulent; bracts often large and leaBike; bractlets 
linear-setaceous, 1-3 mm. long, puberulent; calyx campanulate, 3-6 mm. long, minutely 
puberulent and granular-lepidote, rim with 5 long-acuminate teeth; corolla rose or red 
to purplish, its tube 2-2.5 cm. long, limb 1-1.4 cm. wide. C. foetidum Bunge. Cult. and 
escaped in Harris Co.: nat. to China and n. India; widely cult. in many parts of the 
world, naturalized in the Gulf States, P.R., Mex. and S. A. 

2. Clerodendrum indicum ( L.) 0. Ktze. T1.1RK's-TURBAN, Turuc's HEAD, BEADFLOWER,
TUDEFLOWER. Virgate shrub or low tree to 2 m. tall; branches very stout, hollow, sub
glabrous, the larger ones 8- to 10-sulcate; leaves approximate, opposite or whorled in 
threes to sixes; petioles 4-8 mm. long, glabrous, often striate; leaf blades oblong or 
elliptic to oblanceolate, 8.5-23 cm. long, 23-55 mm. wide, ac1,1te or acuminate, entire, 
acute at base, glabrous on both surfaces, sparsely punctate beneath; inflorescence axillary 
and terminal, abundant; cymes usually supra-axillary, 4-6 cm. long, few-Bowered, lax, 
widely divaricate; terminal panicle thyrsoid, to 45 cm. long or longer and 25 cm. wide, 
very showy, composed of 3 to 12 whorls of cymes, glabrous; bractlets broadly linear, 
very numerous, 5-15 mm. long, 2-3 mm. wide, glabrous; calyx very broadly campanulate, 
thick, its tube 5-7 mm. long, the rim deeply 5-lobed, lobes wide-spreading, ovate, 6-10 
mm. long and almost as wide, acute or subacute, glabrous; corolla white to yellow, very
large, the slender tube 10-14 cm. long, glabrous, limb 1.5-2 cm. wide. Siphonanthus
indica L. In cult. and tending to escape in Harris Co.; introd. from India and Burma;
widely cult. in many parts of the world; naturalized in the Gulf States, W.I. and n. S.A.

14. TETRACLEA GRAY

Low erect annual or perennial herbs or subshrubs, woody at base; leaves simple, 
opposite, deciduous, oblong or ovate, dentate or entire, those in the inflorescence similar 
but smaller; inflorescence axillary, determinate, cymose, pedunculate, mostly 1- to 3-
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flowered; flowers short-pedicellate; calyx broadly campanulate, 8- or IO-veined, deeply 
4- or 5-parted, persistent, accrescent, the lobes subequal; corolla gamopetalous, salver
form, white or tinged with red, its tube exserted, narrow-cylindric, limb spreading, 5-
parted, lobes obovate-oblong, subequal; stamens 4, didynamous, long-exserted, incurved
ascending, the anterior pair longer; anthers 2-celled, the thecae distinctly parallel; disk
present, equal, short; ovary shortly 4-lobed at apex; style bifid at apex, the branches
subulate and subequal; pyrenes obovoid, hard, reticulate-rugose, attached to beyond the
middle by a broad keeled areole, the fallen ones not leaving a gynobase; seeds attached
laterally.

A genus of only 2 known species and 1 variety of southwestern United States and 
Mexico. Included in the Labiatae by some authors. 

1. Annual, the pubescence sticky-glandular; leaves elliptic, sessile or nearly so ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. T. viscida. 

1. Perennial, the pubescence not glandular; leaves oblong or ovate, plainly petiolate ( 2)
2( 1). Leaf blades broadly ovate, at least the lower ones entire .................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. T. Coulteri.
2. Leaf blades narrowly oblong, conspicuously toothed ... 2. T. Coulteri var.

angwtifolia. 

1. Tetraclea viscida Lundell. Erect viscid annual to 45 cm. tall, densely puberulent
with gland-tipped hairs; stem and main branches drying reddish-purple; branchlets 
green, subterete; leaves sessile or subsessile (with petioles not over 3 mm. long), thick 
and fleshy, narrowly elliptic, 5-18 mm. long, to 9 mm. wide, acute at both ends, broadest 
at the middle, glandular-puberulent on both surfaces with some coarser eglandular in
curved hairs intermixed; cymes 1- or 2-flowered; peduncles to 1 cm. long; pedicels to 
1 mm. long; calyx campanulate, 8- or IO-veined, 4- or 5-lobed, to 8 mm. long in fruit 
and lobed to below the middle; corolla less than 5 mm. long, the 4 outer lobes pubescent 
above the middle outside, the other lobe with a line of hairs on the midvein. Known only 
from Uvalde Co., Sept.; also in cen. Ariz. 

2. Tetraclea Coulteri Gray. Herbaceous perennial; stems ascending or spreading,
branching, from a woody base, to 4 dm. tall; branches very slender, gray, densely whitish 
appressed-puberulent, not glandular; petioles 4-10 mm. long, appressed-puberulent; leaf 
blades ovate, 16-35 mm. long, 6-18 mm. wide, sharply acute and mucronulate, irregularly 
dentate with 2 or 3 teeth on each margin or at least the lower ones entire, acute or 
acuminate at base and prolonged into the petiole, finely substrigose-puberulent on both 
surfaces with whitish hairs, not glandular; cymes mostly 3-flowered, sometimes reduced 
to 1 or 2; peduncles 3-8 mm. long; corolla cream-colored, tinged with red outside, lobes 
eliiptic-obovate, entire. Foothills, riverbeds, chaparral and sandy flats, South Plains, 
Trans-Pecos and Rio Grande Plains, Mar.-Sept.; also in Ariz., N.M. and Mex.-var. 
angustifolia (Woot. & Stand!.) A. Nels. & Macbr. differs in having its leaf blades narrowly 
oblong and always very conspicuously toothed, the stems taller and more slender, less 
pubescent with shorter hairs, the calyx lobes narrower, and the pyrenes more reticulated; 
in depressions, on banks and on dry rocky plains in the South Plains and Trans-Pecos; 
also N.M., Ariz. and Mex. 

FAM. 158. LABIATAE Juss. MINT F AMil.. y 

Plants herbaceous annuals or perennials with �preading rhizomes, occasionally woody 
shrubs; stems typically square; leaves opposite; flowers variously arranged; calyx usually 
more or less 2-lipped, the upper 3 teeth more or less joined, the lower pair of teeth 
usually free, occasionally all teeth subequal, the tube mostly enlarged in fruit; corolla 
obscurely to distinctly 2-lipped, the upper 2 petals usually joined to form an erect some
times galeate lip tl1at includes the stamens or sometimes very short and deeply notched, 
occasionally with the 5 lobes subequal, the lower lip usually spreading with its midlobe 
sometimes dipperlike; stamens 2 or 4, mostly in 2 unequal pairs, the connective some
times strongly developed at the expense of the filament; anthers parallel or divergent, 
with one cell sometimes completely or partly aborted; style bifid at apex, arising between 
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the quite distinct lobes of the 4-lobed ovary or from near the apex of the ovary when the 
lobes ( and the cocci) are partly united below. 

A large family of about 3,500 species in 180 genera of world-wide distribution. The 
typically aromatic plants provide many herbs used as condiments. The family contains 
numerous important honey plants. 

Rosmarinus officinalis L. ( RosEMARY), an aromatic evergreen Mediterranean shrub 
often cultivated in south Texas, is occasionally found as a possible escape. The shrub 
grows to 2 meters high and may be distinguished by its thick, narrowly linear, entire, 
revolute leaves ( 15-25 mm. long) that are lustrous dark-green above and white-tomentose 
beneath. The violet-blue flowers, in axillary racemes, are about 1 cm. long and have only 
2 perfect stamens. 

1. Ovary 4-lobed; style not basal; cocci almost completely united, laterally or obliquely
attached ( 2 ) 

1. Ovary of 4 distinct or nearly distinct cocci; style basal; cocci essentially free, basally
attached ( 4) 

2( 1 ). Corolla nearly regular, distinctly 2-lipped . . . . . . . . 1. Trichostema, p. 1345. 
2. Corolla strongly irregular so as to appear I-lipped ( 3)

3 ( 2). Leaves of flowering stems entire or indistinctly and bluntly toothed .......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. Afuga, p. 1346. 

3. Leaves of flowering stems sharply to coarsely toothed or deeply lobed ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. Teucrium, p. 1347. 

4( 1). Calyx 2-lipped, the lips entire ( 5) 
4. Calyx regularly 5- ( rarely 10-) toothed or 2-lipped with 3 teeth on the upper lip and 

2 teeth on the lower lip ( 6) 

5 ( 4). Calyx bladdery-inflated in fruit; flowers in loose spikes; rare desert shrub ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. Salazaria, p. 1348. 

5. Calyx with hehnetlike protuberance on the upper side; flowers solitary in the axils;
widespread herbs and subsbrubs . . . . . . . . . . . . . . . . 5. Scutellaria, p. 1349. 

6(4). Stamens declined toward or resting on the lower lip of the corolla, 2 long and 2 
short; corolla declined, the upper lip with 4 entire lobes, the lower lip saccate and 
abruptly deflexed at the contracted and callous base .................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. Hyptis, p. 1354. 

6. Stamens not declined and resting on the lower lip of the corolla ( 7)

7(6). Stamens and style included in tl1e tube of the small corolla; plant villous or
woolly-villous ( 8) 

7. Stamens and style mostly exserted beyond the corolla tube; plant rarely woolly ( 9)

8 ( 7). Calyx teeth 10, claw like; corolla white; leaves prominently rugose-veined ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. Marrubium, p. 1354. 

8. Calyx teeth 5, not clawlike; lower lip of corolla dark-purple; leaves not noticeably
rugose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. Sideritis, p. 1354. 

9 ( 7). Fertile stamens 4, all with 2-celled anthers; upper lip of corolla galeate or concave 
( 10) 

9. Fertile stamens 2 or ( if 4) the upper pair shorter than tl1e lower pair and the upper
corolla lip neither gale ate nor concave ( 19) 

10(9). Calyx enlarging into a flaring veiny funnel about 25 mm. across; Horal bracts 
stoutly spinose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. Molucella, p. 1355. 

10. Calyx not as above; floral bracts not stoutly spinose ( 11)

11 ( 10). Upper pair of filaments longer than the lower pair ( 12)
11. Upper pair of filaments shorter than tile lower pair ( except in Leonurus) ( 13)

12( 11 ). Anther sacs parallel or nearly so ............... 10. Agastache, p. 1355. 
12. Anther sacs divergent .........................•. 11. Nepeta, p. 1356. 

13(11). Calyx strongly 2-lipped (14) 
13. Calyx not 2-lipped, the lobes essentially similar ( 15)
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14( 13). Anther sacs divaricate; flowers 3 together or 6 in a whorl; calyx dorsally flattened......................................... : ••. 12. Prunella, p. 1357. 14. Anther sacs parallel; flowers solitary or 2 together; calyx somewhat inflated .......• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13. Brazoria, p. 1357. 

15( 13). Tube of the calyx faintly nerved, inflated at maturity .......•.....•........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14. Physostegia, p. 1359. 
15. Tube of calyx prominently 5- or IO-nerved, not inflated at maturity ( 16) 
16( 15). Cocci nearly terete, rounded at apex ........... 15. Stachys, p. 1361.16. Cocci 3-sided, truncate at apex (I 7) 
17 ( 16). Calyx lobes not spine-tipped .................. 16. Lamium, p. 1363.17. Calyx lobes spine-tipped (18) 
18( 17). Calyx lobes 5 ............................... 17. Leonurus, p. 1363. 18. Calyx lobes 8 to 10 .............................. 18. Leonotis, p. 1363. 
19( 9). Functional stamens 2, ascending and parallel, the upper pair wanting or rudi

mentary; anthers mostly appearing to be I-celled; corolla strongly 2-lipped ( 20) 
19. Functional stamens 2 or ( if 4) with the upper pair shorter than the lower pair;anthers always 2-celled; corolla scarcely 2-lipped, the upper lip neither galeatenor curved ( 22)
20 ( 19). Connective of the anther elongated, usually but not always bearing a perfect sac at one end and a rudimentary sac at the other end, very. rarely 2-celled ..... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19. Salvia, p. 1364.20. Connective of the anther short; anther sacs confluent ( 21) 
21 ( 20). Calyx elongate-tubular, nearly regular, with 5 subequal teeth; midlobe of lowerlip of corolla larger or longer than the lateral lobes .. 20. Monarda, p. 1370. 
21. Calyx ovoid-tubular, 2-lipped, with subulate or bristlelike teeth; midlobe of lower lip of corolla narrower than the rounded lateral lobes ................... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21. Blephilia, p. 1375. 
22 ( 19). Flowers in loose terminal racemes or panicles, slender-pedicelled .......•.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22. Perilla, p. 1376. 22. Flowers in axillary whorls or clusters that sometimes form terminal spikelike racemesor panicles ( 23 ) 
23 ( 22). Corolla regular or essentially so, with 4 or 5 equal lobes ( 24) 
23. Corolla more or less 2-lipped; upper corolla lip erect, entire or ernarginate ( 25)
24(23). Fertile stamens 2; flowers white, clustered in the axils of reduced upper leaves;

foliage scarcely aromatic ...................••.. 23. Lycopus, p. 1376. 
24. Fertile stamens 4; flowers purplish to bluish or white, spicate or clustered in upperaxils; foliage strongly aromatic .................. 24. M entha, p. 1377. 
25( 23). Stamens ascending or arched, commonly converging or ascending parallel underupper lip of corolla ( 26) 25. Stamens distant and straight, often spreading-divergent, never connivent or curved

(30) 
26(25). Fertile stamens 2 (27)26. Fertile stamens 4 ( 29) 
27 ( 26). Small shrubs; calyx softly and densely hairy with hairs as long as the calyx teeth; calyx teeth deltoid, undifferentiated, enclosing the calyx tube at maturity .•
21. Per���ii h�;b;; · ��I�· ��stly0 b�i0stly0 p�b�����t·; -��ly� · t�!� :��r:1��!:'/in�!7!pper 

and lower sets, not enclosing the calyx tube at maturity ( 28) 
28 ( 27). Calyx gibbous, the throat closed by hairs; corolla without folds in the throat;stamens exserted from corolla tube ............... 26. Hedeoma, p. 1379. 
28. Calyx not gibbous, the throat not closed by hairs; corolla with 2 folds in the throat;

stamens included in the corolla tube •••...•.•••••• 27. Rhododon, p. 1383. 
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29(26 ). Calyx with 5 subequal lobes, scarcely 2-lipped; leaves more or less orbicular .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 28. Af icromeria, p. 1384. 

29. Calyx distinctly 2-lipped, the lobes unequal; leaves of a linear type ...... . ...... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29. Sature;a, p. 1384. 

30 (25). Fertile stamens 4 ...... .................. .. . 30 . Pycnanthemum, p. 1384. 
30. Fertile stamens 2 ........... .................. .. . 31. Cunila, p. 1386. 

I. TRICHOSTEMA L.100 

Annuals or suffrutescent perennials; stems variously pubescent; leaves subsessile to 
petioled, linear to elliptic or ovate, usually entire; inflorescence glandular, the flowers 1 
to many in axillary cymes, the lateral branches of which develop racemosely or the 
entire inflorescence racemose; calyx regular or irregular, the upper 3 teeth fused two
thirds their length in which case the calyx bends l:iackward and becomes resupinate at 
maturity, the upper lip then appearing as the lower; corollas blue or lavender, often pink 
or even white, the lowermost normally longest, as much as one and one half times the 
length of the other 4 equal lobes, pubescent on the outside, glabrous within; stamens 
4, usually seated near the throat and ascending, arched or nearly straight, sometimes 
thrust out between the upper two lobes of the corolla, the anther sacs divergent at 
maturity; styles about as long as the stamens, the upper branch usually somewhat shorter 
than the lower; cocci joined one- third their length, alveolate or rugose-reticulate, the 
ridges varying in prominence. 

About 1 5  species in North America. 

1. Calyx regular, the teeth equal or nearly so ( 2)
1 .  Calyx 2-lipped, the upper 3 teeth partially fused, the lower pair of teeth free and

shorter, the whole calyx becoming inverted ( resupinate) at maturity ( 3) 

2 ( 1 ) . Plants annual .... . ........ ..... ......... ..... 1. T. brachiatum. 
2. Plants perennial, forming small or large bushes, woody at the base ...... ... . . . .. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. T. arizonicum. 

3( 1 ). Leaves linear, at least 6 times as long as broad ... 3. T. setaceum. 
3. Leaves oval to oblong, not more than 5 times as long as broad ... .. ............ . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. T. dichotomun1. 

1. Trichostema brachiatum L. FLux-,VEED. Weedy annual herb to 4 dm. tall; stems
usually freely branched, hirtellous below the inflorescence with short spreading or down
wardly curled but seldom appressed hairs, often pilose with longer straight hairs about 
1 mm. long and occasionally and inegularly sprinkled with capitate glands; leaves 
elliptic to linear, acute at the apex, narrowed at the base to indefinite petioles as much as 
1 cm. long, 2-5 cm. long, 4-1 6 mm. wide, both surfaces hirtellous with short hairs curled 
toward the apex, usually sprinkled with capitate glands, usually 3-nerved, the margins 
entire or sometimes irregularly serrate; cymes axillary, predominantly I-Bowered, often 
2- to 3-Bowered, the peduncles seldom exceeding 2 cm. in length, clothed like the stems
but usually more glandular, the small bracts seldom exceeding 3 mm.; flowering calyx 
regular, the triangular-lanceolate teeth 1 .5-3.7 mm. long but increasing to 2.5-4.9 mm. in
fruit, the tube shorter than the teeth; corolla rose-pink; corolla tube straight, flaring
somewhat at the throat, not exserted from the calyx, 1.6-3.5 mm. long, the lower lip
1.3-2.1 mm. long, usually somewhat longer than the 4 upper lobes; stamens straight or
but slightly arched, 2.3-4.2 mm. long, not greatly exserted from the corolla; cocci 2-2.9
mm. long, hiI tellous at least at apex with short usually curled hairs and irregularly
sprinkled with capitate glands, alveolate, the ridges prominent. Isanthus brachiatus ( L.)
B.S.P. In sandy or limestone soils, mainly on the E dwards Plateau, July-Oct.; from Ont.
and N.E., s. to N.C., Ga., Ala., Ark. and Tex.

2. Trichostema arizonicum Gray. Suffrutescent perennial, woody at the base, with
numerous straight erect herbaceous branches 2-6 dm. long, these hirtellous with short 

100 Adapted from Harlan Lewis in Brittonia 5:276-303. 1 9 45. 
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downwardly curled hairs (particularly on the faces directly above the leaves), occa
sionally irregularly interspersed with sessile glands; leaves oblong to ovate, 1-3 cm. long, 
5-15 mm. wide, frequently with numerous smaller leaves on dwarf branches in the axils,
acute to obtuse at the apex, acute or somewhat rounded at the base, sessile or with
indefinite petioles as much as 5 mm. long, the margins entire, sometimes irregularly
crenate, both surfaces sparsely hirtellous with short hairs curled toward the apex, often
with numerous sessile glands; cymes as much as 4 cm. long, 1- to 7-flowered, borne in
graceful narrow panicles; flowering calyces hirtellous with short rather stout upwardly
curled hairs or these nearly lacking, usually with many sessile or rarely capitate glands,
2.5-4 mm. long, increasing to 3.5-6.5 mm. in fruit, the teeth subequal, lanceolate to
nearly deltoid, about the length of the tube; corolla tubes not exserted from the calyx,
straight, 2-4 mm. long, tl1e lower lip 5-10 mm. long; stamens strongly arched, 1-2.5 cm.
long; cocci 2-3 mm. long, irregularly alveolate, the ridges not prominent, glabrous, some
times minutely hirtellous at tl1e apex. Rare in Guadalupe Mts. in the Trans-Pecos, summer
fall; Tex., N.M., Ariz. and n. Mex.

3. Trichostema setaceum Routt. Weedy annual herb to 5 dm. tall; stems usually
branched, hirtellous below the inflorescence with short downwardly curled hairs, rarely 
nearly glabrous; leaves linear to narrowly lanceolate, 2-5 cm. long, 1-5 mm. wide, rarely 
as much as 7 mm. wide, hirtellous with short hairs curled toward the apex, acute at 
apex, the base narrowed to an indefinite petiole as much as 5 mm. long, the margins 
entire; cymes axillary, 3- to 7-flowered; the peduncles as much as 5 cm. long, the pedicels 
about 5 mm. long, both clothed with short stout spreading hairs and glandular-capitate 
hairs, the bracts often leaflike; calyces strongly zygomorphic, the lower 2 teeth about 
one third the length of the upper three which are fused for one-half to two-thirds their 
length; flowering calyces 3.5-5.5 mm. long, becoming inverted at maturity so that the 
3 long teeth are lowermost, increasing to 4.5-7.5 mm. long; corolla tube not extending 
beyond the longer calyx teeth, 2.3-3.8 mm. long, the lower lip 2.8-6 mm. long; stamens 
exserted, arched, 8-20 mm. long; cocci 1.5-2 mm. long, glabrous, alveolate, the ridges 
prominent. In dry sandy soil in open woods in e. Tex., July-Oct.; from Conn. and N.Y., 
s. to Fla. and e. Tex.

Closely allied to T. dichotomum but has much narrower leaves.
4. Trichostema dichotomum L. FORKED BLUE CURLS, BASTARD PENNY ROYAL. Weedy

annual herb as much as 1 m. tall; stems usually branched, hirtellous below the in
florescence with short downwardly curled or straight spreading hairs, usually pilose with 
longer straight hairs and occasionally sprinkled with capitate glands, rarely only pilose; 
leaves oblong to ovate, to 6 dm. long and 25 mm. wide, hirtellous with short hairs curled 
toward the apex, acute to obtuse at apex, the base narrowed to a petiole 2-15 mm. long, 
the margins entire; cymes axillary, 3- to 7-fiowered, the peduncles as much as 5 cm. long, 
the pedicels about 5 mm. long, both glandular with stalked capitate glands, usually 
hirtellous with short spreading hairs and having longer coarse hairs 2 to 3 times the 
length of the glandular hairs or these absent, the bracts often leaflike; calyces strongly 
zygomorphic, the lower teeth about one third the length of the upper three which are 
fused for one-half to two-tl1irds their length; flowering calyces 2.7-6 mm. long, becoming 
inverted at maturity so that the three long teeth are lowermost, increasing to 4.6-8.9

mm. long; corolla bluish; corolla tube not extending beyond the longer calyx teeth, 1.5-4
mm. long, the lower lip to 7 mm. long; stamens exserted, arched, 6-16 mm. long; cocci
1.5-2.9 mm. long, glabrous, alveolate, the ridges prominent. In sandy soil in open woods
and on stream banks in e. Tex., July-Oct.; from N.E., s. to Fla. and Tex.

2. AJUGA L.

About 40 species of wide distribution. 
1. Ajuga reptans L. BucLE. Low perennial, spreading by leafy stolons to form mats;

flowering stems to 3 dm. high, essentially glabrous; leaves obovate to oblong-spatulate, 
2-5 cm. long, the larger ones commonly sinuate-dentate, the lower leaves tapered to a 
margined petiole, the upper leaves sessile; flowers sessile, in whorls of 2 to 6 in the 
axils of bracteal leaves to produce a terminal leafy spike; calyx 4-6 mm. long, sparsely 
villous, the 5 lobes ovate-triangular, somewhat shorter than the tube; corolla blue to 
purplish, upper lip of corolla very short, bilobed; lower lip of corolla elongate and 
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dilated, the lateral lobes shorter and narrower than the broad bilobed midlobe; stamens 
4, unequal in length, included; ovary shallowly 4-lobed; style terminal. A nat. of Eur. 
that is cult. as a ground cover and occasionally escapes or persists, Apr.-July. 

3. TEUCRIUM L.161 GERMANDER 

Perennial herbs to 15 dm. high, with simple serrate leaves and the flowers in terminal 
slender spikes or smaller annual or perennial plants with at least some of the leaves 
pinnatificl and with the flowers in the axils of the reduced upper leaves; calyx saccate, 
toothed or deeply 5-lobed; corolla pinkish to bluish or pallid, the upper lip very short 
and deeply notched, the lower lip conspicuous and spreading, with small lateral lobes; 
stamens 4, paired, exserted from the deep cleft between the 2 upper lobes of the corolla; 
cocci roughened. 

About 300 species in temperate and tropical regions of both hemispheres. 
1. Leaf blades toothed, pubescent on lower surface; flowers in a terminal bracteate

spike; corolla lavender with dark dots ............ 1. T. canadense.
1. Leaf blades noticeably lobed { especially the lower ones), glabrous; flowers in the

axils of the reduced upper leaves; corolla white with pink to purple markings 
toward the base ( 2) 

2( 1 ). Largest lobes of corolla 5-8 mm. long; leaf blades mostly with a few wide lobes; 
plant usually more than 2 dm. high ............... 2. T. ci,bense. 

2. Largest lobes of corolla 9-13 mm. long; leaf blades laciniately lobed into narrow
segments; plant mostly less than 1.5 dm. high ...... 3. T. laciniatum. 

I. Teucrium canadense L. AMERlCAN GERMANDER, wooo SAGE. Perennial herb as much
as 1 m. tall, with creeping rootstocks and erect stems that branch chiefly in the in
florescence, the latter usually silvery with closely appressed minute hairs, sometimes 
pubescent with curled hairs or hirsute with elongate spreading or deflexed glandular or 
eglandular hairs, rarely glabrate; leaves prevailingly 6-10 cm. long and 2-4 cm. broad, 
narrowly elliptic to oval or ovate, acute to acuminate or rarely obtuse at apex, generally 
narrowed below the middle but sometimes rounded at the base or even subtruncate, 
obscurely or strongly toothed, the upper surfaces glabrous or variably pubescent with 
curled or 5traight hairs or variably hirsute with elongate stiffish glandular or eglandular 
hairs, the lower surfaces silvery with minute closely appressed hairs or pubescent with 
small curled hairs or even tomentose with longer curled hairs or hirsute with glandular 
spreading hairs, rarely glabrous; median petioles to 15 mm. long; flowers subsessile, 
disposed in usually dense conspicuously bracteate spikes 2-3 dm. long, the bracts usually 
exceeding the calyces; flowering calyces 5-7 mm. long, silvery with minute appressed 
hairs or pubescent with curled and spreading glandular hairs or hirsute with elongate 
mostly glandular hairs, these variably combined in some fonns, the tube enlarged and 
cuplike at maturity but scarcely saclike or inflated, the orifice oblique; calyx teeth deltoid, 
the three upp�r more or less joined and tending to be obtuse or blunt, the two lower 
more or less acute or acuminate and generally about 2 mm. long; corolla 11 -18 mm. long, 
the tube 4-7 mm. long; cocci glabrous, wrinkled. Incl. var. virginicum ( L.) Eat., T.

virginicum L. In water and mud along streams and canals, about lakes, in marshes and 
wet grassy swales throughout Tex., May-Sept.; a variable species that occurs from Que. to 
B.C., s. to Cuba and Mex.

The following varieties are found in Texas.
1. Hairs of the stem and lower leaf surface elongate, spreading, dense, more or less

glandular; calyx tomentose with short as well as long glandular hairs; confined to 
the Rio Grande Valley region ( T. occidentale Gray) ....................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . var. occidentale (Gray) Mc Cl. & Epl. 

1. Hairs of stem and lower leaf surface minute, curling and eglandular; calyx mostly
thinly pubescent with nonglandular hairs .. var. canadense. 

2. Teucrium cubense Jacq. Annual or perennial weedy herb; stems usually several
from a taproot, branching at the base and often above, more or less bushy, as much as 

1111 Adapted from Elizabeth McClintock and Carl Epling in Brittonia 5:491-510. 1946. 
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7 elm. high, usually much smaller, glabrous or cinereous with minute spreading or down
wardly curled hairs, sometimes pubescent in the inflorescence with longer somewhat 
curled hairs; basal leaves oblong to obovate, shallowly lobed to crenate or entire, attenuate 
to petioles that are usually shorter than the blades, soon withering, these passing into the 
cauline leaves that are variably lobed, these ( in turn) passing gradually into the leaves of 
the inflorescence that are sometimes subentire, sometimes lobed to the middle or some
times lobed nearly to the base with the lobes linear; flowers with slender pedicels 4-12 
mm. long, usually in the upper half of the stem, sometimes nearly to the base; flowering
calyces campanulate, glabrous or hirtellous with minute spreading hairs and glandular
or sometimes pubescent with longer somewhat curled hairs, 5-10 mm. long, the tubes 2-3
mm. long; calyx teeth 3-6 mm. long, deltoid-lanceolate, closed over the cocci at maturity
or spreading; corolla white, of ten with purple lines in throat, pubescent, tending to be
bearded in the throat, 7-15 mm. long, the tube 1-2 mm. long, the lower lip 4-8 mm. long;
stamens glabrous, the longer pair 6-8 mm. long; cocci pitted or grooved lengthwise ( the
grooving may be a function of the degree of maturity), glabrous or pubescent at the tip.
Melosma cubense (Jacq.) Small. In clay or hard sandy loams, along streams and draws,
in palm groves and low grassy soils along the coast and Rio Grande Plains, w. to the
Trans-Pecos, throughout the year; from s.w. U.S., through W.I. to s. S.A.

The f?llowing varieties are found in Texas. 
1. Plant annual, pubescent along the stem and in the inflorescence with scattered long

coarse somewh�t curled hairs; flowers disposed often nearly to the base of the 
stems; cocci conspicuously pubescent at the apex with a tuft of hairs; confined to 
the Trans-Pecos [T. depressum (Small) McCl. & Epl.] ..................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . var. densum J eps. 

1. Plant annual or perennial, glabrous or sparingly puberulent along the stem and in the
inflorescence; flowers chiefly in upper part of stem; cocci with globular glands or 
rarely minutely pubescent ( 2) 

2(1 ). Median leaves irregularly lobed about halfway to the midrib or only deeply 
crenate; floral leaves 3-lobed to the middle or entire; along the coast and in the 
Rio Grande Plains and Valley [subsp. chamaedrifolium ( Mill.) Epl.] ......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . var. cubense. 

2. Median leaves mostly 3- or 5-lobed nearly to the midrib, the lobes linear; floral leaves
3-parted nearly to the base; in the Rio Grande Plains and Trans-Pecos [T. laeviga
tum Vahl, Melosma laevigatum (Vahl) Small] ..... subsp. laevigatum (Yahl) 

McCl. & Epl. 
3. Teucrium laciniatum Torr. Perennial herb usually 7-15 cm. tall, rarely to 25 cm.,

branching from base, the stems many, erect, tufted, usually unbranched, forming beds 
from oblique creeping roots, entirely glabrous or occasionally with a few scattered minute 
spreading hairs; leaves pinnately cut nearly to the midrib into 2 to 8 usually entire but 
sometimes branched lobes, 15-55 mm. long, the lobes 2-4 mm. wide, blunt or gradually 
acuminate at the tips, their margins usually inrolled on the lower side, a few of the basal 
leaves occasionally entire; flowers crowded toward the tips of the branches, sweet
scented with a spicy odor, the pedicels 3-8 mm. long; flowering calyces campanulate, 
8-13 mm. long, the tube 2-4 mm. long, the acuminate teeth 5-10 mm. long; corolla white
to cream-color or rarely pale-green, usually with purplish veins in throat, glabrous or
with a few scattered hairs on the outside, bearing a dense beard of hairs in the throat
and a few scattered hairs on the lower lip, 14-22 mm. long, the tube 1-2 mm. long, the
lower lip 8-14 mm. long; stamens glabrous or pubescent on the lower half, the longest
pair 9-11 mm. long; cocci about 3 mm. long, oval, rugose or grooved lengthwise, glabrous.
On limestone and gypseous soils from the Edwards Plateau to the Trans-Pecos and Plains
Country, May- Sept.; also Okla., Colo. and N.M.

4. SALAZARIA TORR.

A monotypic genus. 
1. Salazaria mexicana Torr. BLADDER-SAGE. Shrub to 2 m. high, intricately branched,

the branchlets becoming spiny-tipped, pale-green and minutely canescent; leaves short
petioled, ovate to ovate-oblong or the upper ones reduced and narrowly oblong, entire or 
rarely toothed, to about 25 mm. long, rounded to subcordate at base; flowers subsessile 
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in the axils 0£ the upper bractlike leaves, forming an open narrow raceme; calyx equally 
2-lobed, 6-8 mm. long in flower, the lips entire, becoming inflated into a papery bladder
in fruit; corolla bilabiate, pink with a purple lip, 12-18 mm. long, pubescent on the
outer surface, the upper lip arched, the lower lip broad with recurved margins and its
2 small lateral lobes attached to the base of the upper lip; stamens 4, in 2 pairs, included
in the upper lip; style entire, included; fruiting calyx papery and subglobose, 16-18 mm.
long; cocci 4, tuberculate, raised on a gynobase. In chaparral of desert washes and on
clay flats in s. Trans-Pecos, July-Nov.; also Mex.

5. SCUTELLARIA L.162 SKULLCAP 

Bitter perennial or annual herbs or subshrubs, commonly rhizomatous, not aromatic; 
flowers 1 to 3 together on short peduncles or pedicels in the axils or often in I-sided 
bracted axillary racemes or terminal spikes or racemes; calyx campanulate in flower, 
splitting to the base at maturity, strongly bilabiate, the lips entire, the upper longer lip 
usually falling away, in fruit with an appendage or scale; corolla with an elongated curved 
ascending tube exserted from the calyx, dilated at the throat, the upper lip entire or 
barely notched, the lateral lobes mostly connected with the upper rather than the lower 
lip, the lower spreading lobe or lip convex and notched at the apex; stamens 4, ascending 
under the upper lip; anthers approximate in pairs, ciliate or bearded, those of the lower 
stamens !-celled, those of the upper stamens 2-celled and cordate; cocci variously marked. 

About 300 species of wide geographic distribution. 
1. Low herbs or subshrubs, mostly less than 3 dm. high; leaves 1-2 cm. long, entire ( or

crenulate in S. muriculata) ( 2) 
1. Rather tall herbs, mostly much more than 3 dm. high; leaves 3 cm. long or more,

more or less dentate to crenate or rarely entire ( in S. integrifolia) ( 9) 
2(1). Plant with fibrous roots and monilifonn rhizomes; cocci provided with an en-

circling wing or skirt and covered with peglike processes ................. . 
. . • . . . . . . • . . . . . . • • • • • . • • • • • • • • • • • • • • . • . • . • . . . 1. S. paroula. 

2. Plant with fibrous roots and often a woody caudex, usually with slender or stout
rhizomes; cocci variously covered, not as above ( 3) 

3 ( 2). Plants essentially glabrous throughout, at most with scattered sessile, glands; 
endemic to Trans-Pecos Texas . . . . . . . . . . . . . . . . . . . 2. S. laevis. 

3. Plants variously pubescent or glandular-pubescent; mostly east of Trans-Pecos Texas
(4) 

4 ( 3). Calyx with sessile or short-stalked glands or appressed-puberulent, never notice
ably long-pubescent ( 5) 

4. Calyx with long conspicuous glandular or non glandular hairs ( 7)
5 ( 4). Stem puberulent with minute decurved-appressed hairs to give a smooth appear

ance, without glandular hairs . . . . . . . . . . . . . . . . . . . 3. S. Wrightii. 
5. Stem with spreading glandular or nonglandular hairs ( 6)
6 ( 5). Stem densely puberulent with minute conical glandless hairs; distribution in

Plains Country ................................ 4. S. resinosa. 
6. Stem thinly pubescent with soft glandular hairs; distribution southwest Texas ..... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. S. microphylla. 

7 ( 4). Stem with long spreading usually somewhat glandular hairs; cocci covered with 
blunt subimbricated scalelike processes . . . . . . . . . . . 6. S. Drummondii. 

7. Stern with most or all the hairs retrorse-decurved and glandless; cocci not as above
(8) 

8 ( 7). Cocci covered with sharp conical processes; leaves with noticeably crenulate 
margins;. plant annual; distribution in the Rio Grande Plains and coastal Texas •. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. S. muriculata. 

8. Cocci granulose with rounded low tubercles; leaves with entire margins; plant
perennial; distribution in Trans-Pecos Texas .....•• 8. S. potosina. 

182 Adapted from Carl Epling in Univ. Calif. Puhl. Bot. 20: 1-146. 1942. 
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9( 1). Median leaves oblong to linear-lanceolate, entire, tapered at base to a short petiole 
. . . • • . . . . . . . . . . • • . . • . . . . . . . . . . . . • . . . . . . . • . • . • 9. S. integrifolia. 

9. Median leaves deltoid-ovate to ovate-oblong, more or less dentate or serrate, broadly
cuneate to rounded or cordate at base ( 10) 

10 ( 9). Median leaves ovate-oblong; petiole mostly 3 mm. or less long; distribution in 
Texas Panhandle ................ ...........•.. 10. S. galericulata. 

10. Median leaves broadly ovate to ovate-lanceolate; petiole usually much more than
5 mm. long; distribution mainly in east Texas ( 11) 

11 ( 10). Upper surface of leaves essentially glabrous; lower part of stem essentially 
glabrous or with minute decurved hairs ( 12) 

11. Upper surface of leaves noticeably pubescent with spreading often glandular hairs
(13) 

12 ( 11). Sterns strict and stiffish; calyx and triangular-ovate leaflike bracts subtending the 
flowers coarsely ciliate on margins; galea and corolla tube 13-22 mm. long ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 11. S. cardiophylla. 

12. Stems mostly weak and spreading; calyx and elliptic-lanceolate bracts subtending
the Bowers essentjally glabrous or minutely puberulent; galea and corolla tube 
5-7 mm. long ............................... .. 12. S. lateriflora. 

13( 11). Floral rachis densely pubescent with glandular spreading hairs, the bracts 
ovate; median leaves with strongly cordate base .... 13. S. ovata. 

13. Floral rachis with curved appressed glandless hairs, the bracts elliptic; median leaves
with subtruncate to broadly cuneate base ......... 14. S. elliptica. 

1. Scutellaria parvula Michx. Small herb, 1-3 dm. high, spreading by moniliform
rhizomes, the tubers fusiform to ellipsoid and white; stems usually erect, branching at 
the base, pubescent to glabrate; leaves pilose to glabrate; median leaves sessile, deltoid
ovate to ovate-oblong, usually irregularly subdentate, 8-19 mm. long, 4-12 mm. broad; 
lowermost leaves with petioles 5-1 5 mm. long, subrotund 7-12 mm. wide; flowers axillary, 
mostly above the middle of the plant, borne on retrorse-hirtellous pedicels; lower calyx 
lip 2.5-3 mm. long at anthesis, in fruit 4- 5 mm. long, the concave scale 3-3.5 mm. tall 
and clothed like the stems; corolla slender, bluish, the galea and tube 7-10 mm. long, the 
lower lip hirtellous in 2 lines, the lower filaments seated near the middle of the tube; 
cocci brown or black, covered with peglike processes, banded. Usually in sandy soils or 
clays on the edge of and in open woods, roadside banks and flats in e. and n.-cen. Tex., 
Mar.-June; represented by several variants in much of the e. half of the U.S. and 
Can. 

Represented in Texas by three variants as follows: 

1. Stems glabrate to minutely puberulent; pubescence of upper parts ascending, the 
hairs curled or appressed, not at all glandular ( S. Leonardii Epl., S. ambigua of 
auth.) ....................................... var. Leonardii ( Epl.) Fem. 

1. Stems clearly hairy with glandular and nonglandular hairs ( 2)

2( 1). Stem with both short retrorse nonglandular hairs and glandular hairs; lateral
veins of the leaf not noticeably anastomosing ....•. var. parvula. 

2. Stem with both short curved-ascending nonglandular hairs and glandular hairs on
the angles; lateral veins of the leaf arched and anastomosing to form a continuous 
submarginal vein [S. austral is (Fassett) Epl.] ...... var. australis Fassett. 

2. Scutellaria laevis Shinners. Low-growing multistemrned perennial to 3 5  cm. high,
the herbage yellowish-green; stems subwoody, glabrous, from a thick woody rootstock; 
leaves very shortly petiolate, entire, sparingly and minutely scabrous-puberulent to almost 
glabrous; lower leaves ovate-elliptic, pinnately nerved, somewhat obtuse, 1-2 cm. long, 
6-11 mm. wide; upper leaves gradually smaller, elliptic-lanceolate; flowers spicate
racemose, short-pedicellate, with the pedicels scabrous-puberulent; calyx 3-3.5 mm. long, 
minutely scabrous-puberulent to almost glabrous; corolla pale-white-lavender, 14-17 mm. 
long, minutely pilose on the exterior; cocci several pressed together, granular-tuberculate 
to somewhat muriculate. On mt. slopes and in arroyos along dry stream beds, Culberson 
and Hudspeth cos., Apr.-Sept.; endemic. 

3. Scutellaria Wrightii Gray. Low perennial 1.5-2 dm. high; stems usually several
arising from a woody usually branched crown; pubescence minute, decurved and ap-
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pressed, usually curved downward on the leaves, eglandular except for larger sessile 
resin dots, the calyces sometimes with a few capitate glands; leaves oval, tending to 
oblong rather than rotund, narrowed at the base to petioles to 3 mm. long, the median 
8.5-20 mm. long and 4.5-12.5 mm. broad, rounded at the apex; calyx resinous with 
sessile glands and usually with decurved hairs, infrequently with spreading capitate 
glands, the lower lip 3.5-4.5 mm. long at anthesis and somewhat longer in fruit, the scale 
about 4 mm. tall but broader and Haring; corolla deep-violet-blue, the tube and galea 12-

23 mm. long, the lower stamens attached 5-8.5 mm. above the base of the tube, the galea 
pilose witl1in ( especially above the base), the lip glabrous or sparingly pilose in two lines 
or patches; cocci black and minutely evenly and closely tuberculate. S. brevifolia Gray, 
S. resinosa var. brevifolia (Gray) Penl. In limestone or chalky soils or sandy loam in
prairies, on breaks, bluffs and slopes and in open woods, mostly on the Edwards Plateau,
s. to Nueces Co. on the coast and n. to the Plains Country and n.e. to Denton and Cooke
cos. in n.-cen. Tex., Mar.-July; also s.w. Okla.

A species closely allied to this one, S. tesselata Epl., should occur in Texas. It has been 
collected in the Guadalupe Mts. in adjacent New Mexico. It differs in that its tesselated 
cocci have the appearance of a mosaic, and its corolla tubes are generally broadly 
annulate near the mouth of the calyx. Its leaves are also ovate. 

4. Scutellaria resinosa Torr. Low perennial 1.5-2 dm. high, often with numerous
stems arising in a tuft from a usually massive woody often-branched crown; pubescence 
of the stems consisting of minute conical spreading hairs, rarely somewhat retrorse, or if 
ascendent usually so only on the leaves, usually somewhat glandular with larger sessile 
resin-dots, rarely with capitate glands except on the calyces; leaves shortly petioled, oval, 
tending to rotund, the median leaves 8-16 mm. long and 4.5-12 mm. wide, rounded at 
the apex, narrowed toward the base; calyces resinous with sessile glands and with 
spreading minute hairs, with some of the hairs often capitate-glandular, the lower lip 
3.5-5 mm. long at anthesis but somewhat longer at maturity, the scutellum about 4 mm. 
tall but broader and Haring; corolla deep-violet-blue, the tube and galea 17-22 mm. long, 
the lower stamens attached 7-10 mm. above the base of the tube, the galea pilose within 
on both sides, the tube pilose within ( especially above the base), the lip glabrous or 
sparingly pilose in 2 lines or patches; cocci black, minutely evenly and closely tuberculate. 
On breaks, caprock, banks, slopes and sandhills in the Panhandle, Apr.-Oct.; also in 
adj. Okla., n. to cen. Kan. 

5. Scutellaria microphylla Benth. An Erect perennial or sometimes annual, to 4
dm. high, more or less branched throughout, softly pilose throughout with slender spread
ing glandular hairs; basal leaf blades ovate, commonly 1-1.5 cm. long, with slender 
petioles about half as long, subcrenate, the median leaves similar but on shorter petioles 
and entire or subcrenate, the upper entire leaves often scarcely 5 mm. long and sub
sessile; Howering calyces glandular-pilose, the lower lip 2-3 mm. long but somewhat 
longer at maturity, the scale then about 2.5-3 mm. tall; corolla violet or bright-blue, its 
tube and galea 5-11 mm. long, the lower lip glabrous or with 2 small patches of hairs, 
the throat pilose, the tube nearly glabrous below the lower stamens; lower stamens seated 
2.5-4 mm. above the base of the tube; cocci black, finely granulose. On limestone soils 
on hills, mesas and in canyons on the Edwards Plateau and s. Trans-Pecos, Mar.-July; 
also n.e. Mex. 

6. Scutellaria Drummondii Benth. Annual herb commonly 2-3 dm. high, branching at
the base when well-developed with the branches commonly procumbent at the base, 
clothed throughout with slender soft spreading more or less glandular hairs ( some 
retrorse) or sometimes ( especially in the lower parts) clothed by retrorse finer hairs; 
basal leaf blades ovate, commonly 1-2 crri. long, with slender subequal petioles, sub
crenate, the median leaves similar but on shorter petioles and commonly entire, the 
diminished uppermost leaves subsessile and usually entire; flowering calyces pilose and 
more or less glandular, the lower lip 3-5.5 mm. long but somewhat longer at maturity, the 
scale then about 3 mm. tall; corolla violet, its tube and galea 5-15 mm. long, the lower 
lip glabrous or with 2 patches of hairs, the throat pilose, the tube glabrous or nearly so 
below the point of attachment of the stamens; lower stamen seated 2.5-6.5 mm. above the 
base of the tube ( averaging about 4 mm.); cocci fuscous or black, covered with more or 
less imbricated lamellae. In sandy, gravelly, clayey or rocky soils, or on rocks, ledges 
and Hats in thickets, chaparral, or on open plateaus and slopes throughout most of Tex., 
Feb.-July; also w. Okla., s.e. N.M. and n. Mex. 
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7. Scutellaria muriculata Epl. Annual herb 2-3 dm. high, branching at the base and
more or less procumbent, the stems with ashy-gray ·hairs; leaves provided with small 
curved hairs on both surfaces; lowermost leaves with petioles 7-8 mm. long, ovate to 
deltoid-ovate, crenate, mostly 1-1.5 cm. long; upper leaves subsessile, subrotund, sub
entire; flowering calyces with hairs like the leaves, the lower lip about 3.5 mm. long at 
maturity, the scale about 2 mm. high; corolla-tube blue, with the galea about 12 mm. 
long, the lower lip glabrous and spotted, the tube subannulate within to the connected 
stamen; lowest stamens placed on the tube about 3 mm. above base; cocci dark-brown, 
muriculate. In sandy soil on slopes, knolls, flats and in open woods on the Rio Grande 
Plains and Valley and along the s. coast of Tex., Jan.-May; undoubtedly also in adj. Mex. 

8. Scutellaria potosina Brandeg. Perennial herb 2-4 dm. high, usually with several
stems arising from a woody usually branched crown; pubescence usually of 2 sorts, 
composed of small hair that is usually somewhat retrorse and often a longer capitate
glandular hair that is usually spreading or somewhat retrorse, the pubescence of the 
leaves similar and mostly spreading; leaves shortly petiolate, ovate, variable in size, the 
median leaves usually 7-8 mm. long, rarely as much as 25 mm. long, rounded at the apex, 
narrowed at the base to petioles 2-3 mm. long; calyces resinous with sessile glands and 
thinly clothed with spreading often capitate-glandular hairs, the lower lip 3-4 mm. long 
at anthesis but enlarging somewhat at maturity, the scale about 4 m. tall but broader and 
flaring; corolla deep-violet-blue, the tube and galea 8-19 mm. long, the stamens attached 
4-7.5 mm. above the base of the tube, the galea pilose within on both sides, the tube
pilose within toward the base, subannulate, the lip glabrous or. sparingly pilose in two
lines or patches; cocci black, evenly and closely �oarsely tuberculate. In rocky areas in 
mts. of the Trans-Pecos-; Apr.-Nov.; also N.M., Anz. and n. Mex. 

Those plants with galea and tube about 15 mm. long and stamens inserted about 5.5 
mm. above the base of the tube are referred to subsp. platyphylla Epl, while those
plants with galea and tube about 1 cm. long and stamens inserted about 4 mm. above
the base of the tube are referred to subsp. parviflora Epl.

9. Scutellaria integrifolia L. RouGH SKULLCAP. Perennial herb 3-7 dm. high; stems
rather slender, 1 or several from a subligneous base, simple or with arched-ascending 
branches above, often with abbreviated axillary branches densely incurved-pilose above, 
sometimes with divergent hairs, with or without some glands; leaves 3 to 8 pairs below 
inflorescence; lowest leaves ovate, slender-petioled, crenate; the successively narrower 
middle and upper leaves mostly oblong to linear-lanceolate and entire, narrowed to 
petioles to 1 cm. long, punctate, minutely hoary, 2-6 cm. long, up to 1.6 cm. broad; 
lowest internodes 1-2.5 cm. long; inflorescence a terminal raceme or leafy elongate 
panicle of 6- to 40-flowered racemes, all but lowest Bowers in axils of much reduced 
foliaceous linear-lanceolate bracts; pedicels short; calyx 2.5-3.5 mm. long in anthesis, 
becoming 5-7 mm. long in fruit, puberulent; corolla 2-2.5 cm. long, purple-blue and 
whitish or rarely rose-pink, the large lips subequal; the lower stamens inserted about 8.5 
mm. above base of tube; cocci subglobose, blackish, 1.2-1.6 mm. in diameter, covered
with rosulate flattish subimbricated papillae. Borders of woods, thickets and clearings,
along streams, on seepage slopes and about ponds in e. Tex., Apr.-June; from Fla. to Tex.,
n. to N.E., 0., Ky. and Mo.

The var. hispida Benth. has stems with numerous straighter and more divergent hairs,
and the transition from lower to median leaves more gradual than in var. integrifolia. 
Plants with rose-pink flowers are designated as£. rhodantha Fern. 

10. Scutellaria galericulnta L. MARSH SKULLCAP. Perennial with slender creeping
rhizome and mostly subterranean slightly thickened stolons; stems ascending, simple or 
forking, to 1 m. high, minutely pilose on angles above with recurved hairs; leaves sessile 
or shortly petioled, oblong-lanceolate to ovate-oblong, crenate, rounded to cordate at 
base, to 8 cm. long and 3 cm. broad, often somewhat rugose, veiny, minutely pubescent 
( often canescent) beneath with recurving hairs; flowers solitary in the axils of reduced 
upper lea.Bike bracts to form I-sided interrupted racemes, very short-pedicelled; calyx 
3.5-4.5 ( in fruit 5-6.5) mm. long, minutely pilose; corolla blue-violet with whitish throat 
and tube, pilose, 15-25 mm. long; stamens inserted 8-10 mm. above base of tube; cocci 
pale-olive, 1.5-2 mm. long, with broad low pebbling. S. epilobiifolia A. Hamilt. Gravelly, 
sandy or rocky shores, meadows, marshes, swampy thickets in n. Panhandle, June-July; 
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from Nfid. and Lab. n.w. to Alas., s. to Del., Pa., W.Va., 0., Ind., Ill., Mo., Kan., Tex., 
N.M., Ariz. and Calif.

11. Scutellaria cardiophylla Engelm. & Gray. Annual, 4-6 dm. high, rather strict and
�tiffish, branching freely above the middle, the branches ascendent and strict, clothed 
with recurved appressed hairs ( particularly along the angles), sometimes with spreading 
glandular hairs in the lowermost parts as well; basal leaves soon deciduous; median leaves 
deltoid, lightly cordate, 2-5 cm. long, crenate-dentate, the lower ones borne on petioles 
as long as the blades, the uppermost subsessile and subentire, gradually diminished 
upward, the upper surfaces of all glabrous, the lower surface hispidulous with spreading 
hairs, their margins usually ciliate with longer hairs; flowers produced in the upper parts 
of the plant in the axils of gradually diminished leaves, the pedicels clothed as are the 
stems; flowering calyces retrorse-pubescent and ciliate on the margins, the lower lip 
4-4.5 mm. long at anthesis but 5-6 mm. long at maturity, the scale about 3.5 mm. tall
and concave; galea and tube 13-22 mm. long, the tube pilose within, the lip glabrous;
lower filaments seated 7-13 mm. above the base of the tube; cocci black, shallowly
papillate. Uusually in sandy or rocky soils on the edge of woods and in grassy areas in 
open woods, on banks, in seepage areas and old fields in e. fourth of Tex., w. to Kaufman,
Freestone and Madison cos., Apr.-Oct.; also Ark. and possibly w. La.

12. Scutellaria lateriffora L. MAD-DOG SKULLCAP. Perennial with filiform rhizomes and
stolons; stem to 1 m. high, simple or freely branched, smooth or minutely pilose on the 
angles with incurved-ascending hairs; leaves with slender pilose petioles to 3 cm. long, 
ovate to deltoid-ovate, acuminate, coarsely serrate or serrate-dentate, rounded to sub
cordate at base, thin, glabrous or at most minutely pilose on veins beneath and on 
margin, to 12 cm. long and 6 cm. broad; racemes !-sided, axillary and terminal ( occa
sionally reduced to 1 flower), usually with 2 to 44 flowers in the axils of progressively 
smaller leafy bracts, internodes of lateral racemes mostly 2-7 ( rarely -10) mm. long; 
calyx 2-2.7 (becoming in fruit 3-4) mm. long, puberulent; corolla slender, blue-violet, 
5-9 mm. long, pilose; upper stamens inserted about middle of tube; cocci pale, 1.4-1.7
mm. high, obtusely pebbled. In alluvial thickets, meadows, marshes, swampy woods and
on seepage slopes in n.e. Tex. and n. Panhandle, July-Sept.; from Ga. to s. Calif., n. to 
Nfld., Que., Ont., Man., Sask., Alta. and B.C.

13. Scutellaria ovata Hill. Stem simple or forking, to about 85 cm. high, erect to
somewhat depressed, the middle and upper intemodes villous to pilose-hirtellous, with 
or without gland-tipped hairs; leaves with long slender petioles, cordate-ovatc, with 
deep basal sinus, more or less pubescent to glabrescent, to 13 cm. long, crenate-serrate; 
racemes terminal, simple, forking or in panicles, the glandular rachis pilose to villous or 
hirsute; bracts of raceme ovate, the lower bracts merging into the foliage leaves; calyx 
glandular, in an thesis 3-4 ( in fruit 6-8) mm. long; corolla blue with a whitish lower lip, 
1-2.3 cm. long, the slender tube flaring to 5 mm. thick at the throat, the lateral lobes
almost equaling the short upper lip; the lower stamens seated 8-14 mm. above the base
of the tube; cocci buff to orange or brownish, covered with conical papillae. In open
woodlands, along roads and on brushy slopes in e. and s. Tex., Apr.-June; represented by
several variants mostly in e. and cen. U.S. with the following found in Tex.
1. Middle and usually the lower parts of the stem below the inflorescence pubescent

with decurved or retrorse nonglandular hairs . . .  subsp. mexicana Epl. 
1. Stems glandular throughout with spreading capitate glands and usually with shorter

somewhat retrorse nonglandular hairs [S. versicolor Nutt. var. bracteata Benth., 
S. ovata var. bracteata ( Ben th.) Blake] . . . . . . .. .  subsp. hractcata ( Ben th.) Epl. 

14. Scutellaria elliptica Muhl. HAIRY SKULLCAP. Stems 1 or few erect from a strong
base, to 7 dm. high, pilose with short soft curving hairs or with spreading-divergent hairs, 
the longest internodes to 15 cm. long; leaves usually few, sparsely strigose-hirsute above, 
very minutely pilose along the veins beneath, the lower ones with slender-petioled ovate 
to deltoid blades that are smaller than those above; median and upper leaves cuneate to 
short petioles, more rhombic-oval, dentate, blunt, 3-6 cm. long and 2-3.5 cm. broad; 
racemes terminal, 6- to 20-flowered or 3 to 5 ( to 7) in a panicle, the rachis curling
pilose; bracts of all but the lowest flowers spatulate to oblong-obovate, entire, exceeding 
calyx; lowest flowers 1-2 cm. apart; calyx 2.5-3 ( in fruit 6-8) mm. long, glandular-hirsute; 
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corolla 1.4-2 cm. long, pubescent, the tube pale, the unequal lips blue-violet; the lower 
stamens inserted 6-8 mm. above the base of the tube; cocci subglobose, dark-brown, about 
2 mm. in diameter, with many concentric rings of rosulate slightly flattened subimbricated 
papillae. S. ovalifolia Pers., S. pilosa Michx. In dry woods and thickets in s.e. Tex., Apr.
June; from Fla. to Tex., n. to N.Y., N.J., Pa., W.Va., Mich., 0. and Mo. 

Those plants whose stems have numerous divergent hairs 1-2 mm. long and whose 
median and upper leaves are more deltoid-ovate are segregated as var. hirsuta (Short) 
Fern. 

6. HYPTIS JACQ.

About 400 species, mostly in tropical America. 
1. Hyptis alata (Raf.) Shinners. CLUSTER DUSHMINT, DESERT-LAVENDER. Herbaceous

perennial from a woody rootstock; stem stout and elongate, to about 2 m. high, finely 
pubescent, simple or rarely branched; leaves ovate to rhombic-lanceolate or linear
lanceolate, to about 15 cm. long and 5 cm. wide, coarsely and irregularly serrate, 
cuneately narrowed into a petiolar base; flowers in dense axillary glomerufes about 2 cm. 
thick that are supported by peduncles to 5 cm. long; calyx 6-8 mm. long, the tube 
strongly cross-ribbed at maturity, the lobes subulate-lanceolate and short-hairy; corolla 
declined, 2-lipped, white with lavender dots, 8-10 mm. long, the upper lip with 4 entire 
lobes, the lower lip saccate, abruptly deflexed at the contracted and callous base; stamens 
4, declined or resting on the lower lip, didynamous; disk entire or with a gland on the 
anterior side; cocci oval, nearly 1.5 mm. long. Hyptis radiata Willd. In low pinelands, 
seepage areas, swamps and marshes in s.e. Tex., June-Nov.; from Fla. to Tex., n. to N.C. 

7. MARRUBIUM L.

About 45 species, all in the Old World. 
1. Marrubium vulgare L. COMMON HOREHOUND, MARRUBI0. Perennial aromatic herb

with bitter sap; stem with stout erect or ascending branches, to about 1 m. high, white
woolly ( especially below); leaves with petioles 1-2 cm. long, oval to broadly ovate or 
suborbicular, to about 5 cm. long, crenate-dentate, rugose-veined, obtuse to rounded at 
apex, narrowed to subcordate at base, woolly beneath, canescent above; flowers whitish, 
in dense axillary clusters; calyx cylindric, 4-5 mm. long; calyx teeth usually 10, subulate, 
more or less recurved; corolla white, 5-6 mm. long, 2-lipped, the upper lip erect and 
entire or emarginate, the spreading lower lip 3-cleft with its middle lobe broadest and 
often emarginate; stamens 4, included, didynamous, the posterior pair shorter; anthers 
2-celled; styles cleft into 2 short lobes at summit; ovary deeply 4-lobed; cocci ovoid,
smooth, about 2 mm. long. In waste places, along roadsides, about corrals, animal pens
and along roadsides throughout most of Tex., flowering throughout year; nat. of Euras. 
but naturalized throughout much of N .A. 

The flowering tops and dried leaves are used medicinally and as a flavoring. 

8. SIDERITIS L. IRONWORT 

About 100 species in North Temperate Eurasia. 
I. Sideritis lanata L. Annual, branched from base to form a globose habit, 3 dm.

high or more, villous or woolly-villous throughout; leaves with winged petioles to 15 
mm. long, ovate to oval, broadly cuneate to rounded at base, obtuse at apex, crenate, to
3 cm. long and 2 cm. wide; verticils several-flowered, about 1 cm. apart in an elongate
raceme, subtended by persistent leafy bracts; pedicels about 1 mm. long; calyx
campanulate-funnelfonn; bilabiate, the tube to 5 mm. long, with 5 sharp unequal spiny
tipped teeth; corolla 6-8 mm. long, exserted, the slender cylindrical tube white, the
bilabiate limb marked or suffused with dark-purple or nearly black, the upper lip with
2 linear lobes about 2 mm. long, the lower 3-lobed lip with 2 short triangular lateral
lobes and an orbicular midlobe 1.5 mm. in diameter; cocci 2 mm. long, brown, pitted. A
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nat. of Greece and Asia Minor that is adv. on sandy banks in oak-mesquite area in 
Llano Co. on the Edwards Plateau, Apr.-June. 

9. MOLUCELLA L.

Two species that are native to the Mediterranean region. 

1. Molucella laevis L. SHELL-FLOWER, Annual herb; stems erect, glabrous, simple or
branched, to about 8 dm, high; leaves suborbicular, coarsely toothed with broad rounded 
teeth, to about 5 cm. long, with slender petioles about as long as the blade; flowers 
fragrant, several in the axils of the leaves, subtended by several slender spreading or 
reflexed spines; calyx campanulate, the lobes united into a broadly dilated funnelform 
membranous reticulate-veined structure 2-2.5 cm. long, subtended by several spines; 
corolla included, white tipped with pink, bilabiate, the upper lip arched and including 
the stamens, cocci 4, convex on one side, angular on the other, broader upward, truncate. 
An occasional escape from gardens, nat. of w. Asia. 

10. AGASTACHE CLAYT.183 

Erect herbs with perennial rootstocks; leaves serrate, mostly petioled; flowers small, in 
dense verticillate clusters that form compact or interrupted terminal bracted spikes; 
calyx campanulate or tubular, somewhat oblique, usually 1 5-nerved, slightly 2-lipped, 
tho upper lip with 2 ( the lower lip with 3) approximately equal teeth; corolla tube not 
exceeding the calyx, the limb conspicuously 2-lipped, the erect upper lip 2-lobed, the 
spreading lower lip 3-lobed with the middle lobe crenate; stamens 4, all fertile, exserted, 
divergent or distant, the upper pair usually declined, the lower shorter and ascending; 
anther cells parallel or nearly so, both fertile; style 2-cleft at summit; ovary deeply 4-
parted; cocci ovoid, commonly smooth. 

A North American genus of about 30 species. 

1. Flowers in elongate spikes 1 cm. or less thick; calyx tube 2 mm. long or less; corolla
tube 2.5- 5 mm. long .......................... 1. A. micrantha. 

1. Flowers in short congested spikes or heads mostly more than 1 cm. thick; calyx tube
usually more than 3 mm. long; corolla tube 6-30 mm. long ( 2) 

2 ( 1). Leaf margins entire above the middle, sparsely toothed below middle ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. A. cana. 

2. Leaf margins crenate or crenate-dentate from base to apex ( 3)

3(2). Corolla usually rose-purple, the tube 6-10 mm. long ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. A. breviflora. 

3. Corolla whitish to rose-purple, the tube 9-18 mm. long .................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. A. pallidiflora. 

1. Agastache micrantha (Gray) Woot. & Stand!. Stems to about 6 dm. high or more,
with slender erect subfastigiate branches, 6nely pubescent; leaves deltoid-lanceolate, 
thin; median leaves with petioles 1-1.5 cm. long, 3-6 cm. long and 1-2.5 cm. wide, acute, 
mostly rounded or cuneate at the base, coarsely serrate ( mostly below the middle), both 
surfaces hirtellous or pubescent with fine hairs; basal leaves reniform, hirsute, with 
slender petioles about twice as long as the blades; inflorescence continuous or somewhat 
moniliform, at least the upper whorls usually crowded, 8-20 cm. long and to 1 cm. thick; 
calyx green, minutely hirtellous with spreading hairs, the tube 2-3 mm. long; calyx teeth 
to 1 mm. long, commonly whitish, acute, unequal, their margins thin; corollas white, 
scarcely or not at all exserted from the calyx, the tubes 2.5-3 mm. long; stamens less than 
1 mm. long, scarcely exserted; cocci to 1 mm. long, glabrous. In rocky or sandy soils or 
on ledges in mts. of the Trans-Pecos, July-Oct.; from Tex. to Ariz. and n. Mex. 

2. Agastache cana (Hook.) Woot. & Standl. MosQurro PLANT. Stems to about 6 drn.
high, with numerous slender ascending branches, arising from a woody crown, minutely 

1aa Adapted from Harold Lint and Carl Epling in Am. Midl. Nat. 33:207-230. 194 5.
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puberulent; lower leaves with slender petioles about as long as the blade, deltoid to 
deltoid-ovate, coarsely crenate-serrate, 1-3 cm. long, the mostly entire median leaves 
ovate-lanceolate and 1-2 cm. long, the uppermost leaves nearly sessile, both surfaces 
minutely puberulent but green, about eq_ually pitted with sessile glands; verticils 6- to 
12-flowered, mostly 1-2 cm. distant, shortly pedunculate, forming a loose narrow panicle
or interrupted spike as much as 3 dm. long, the intemodes of the rachis about as long
as the pedicels, evident; calyx turbinate, whitish or tinged with rose, the tube 5.5-7.5
mm. long, thinly hirtellous with spreading hairs; calyx teeth narrowly deltoid, 1.5-3.5
mm. long, acute to acuminate; corolla rose-color, thinly hirtellous to glabrous, the tube
16-25 mm. long; cocci 1.5-2 mm. long, usually puberulent. On rocky slopes and in
crevices of ledges in w. Trans-Pecos, July-Oct.; also N.M.

3. Agastache breviflora (Gray) Epl. Stems to about 6 dm. high, with ascending often
subcorymbose branches, arising from a woody caudex, hirtellous, the internodes elongate; 
leaves with petioles mostly less than 1 cm. long, deltoid-ovate, the upper leaves some
times narrowly deltoid, the lower leaves deltoid-cordate, 2-4 cm. long, obtuse to rounded 
at the apex or the upper ones acute, truncate to subcordate at the base, coarsely crenate
serrate, the upper surfaces hirtellous and green, the lower surface more or less pubescent, 
or both surfaces nearly glabrous; verticils sessile, approximate in continuous spikes mostly 
5-10 cm. long and 1.5-2 cm. in diameter, the lower whorls sometimes distant; calyx 
usually rose-color, hirteJlous with spreading hairs, the tube 3.5-5.5 mm. long, the firm
teeth tending to be subulate; corolla rose-color or purplish, the tube 6-10 mm. long;
stamens 1.5-2.5 mm. long, scarcely exserted beyond the lip; cocci about 1.5 mm. long.
A. verticillata Woot. & Stand!. In crevices of rocks and near summit of mts. in the Trans
Pecos, July-Oct.; from Tex. to Ariz. and n. Mex.

4. Agastache pallidiflora (Heller) Rydb. Stems usually simple, to about 6 dm. high,
rarely to 1 m. high, ascending from a woody caudex; leaves with petioles rarely to 2 cm. 
long, prevailingly deltoid-ovate, to 6 cm. long and 55 mm. wide, usually much smaller, 
mostly obtuse at apex, tnmcate to shallowly cordate at the base, crenate-serrate, hirtellous 
on the upper surface but green, finely and usually sparingly pubescent on the lower 
surface, sometimes nearly glabrous; verticils sessile, usuaJly crowded into continuous 
cylindrical spikes, the lowermost verticils sometimes approximate or remote; calyx green, 
rose or deep-rose-purple, hirte1lous with spreading hairs, the tube usually 5-8 mm. long, 
the deltoid to almost subulate teeth quite variable in shape and relative size ( 1-4 mm. 
long); corolla whitish to rose-color, their tube 9-18 mm. long. In humus in mt. forests in 
the Trans-Pecos, June-Oct.; from Tex. to Ariz. and n. Mex. The following variants occur 
in Texas. 

Subsp. Havardii (Gray) Lint & Epl.: calyx tube tinged with violet or rose, 4-5 mm. 
long, the teeth 1.5-3 mm. long, tending to flare somewhat; corolla (?) rose; the tube 9-11 
mm. long. A. brevifolia var. Havard ii (Gray) Shinners.

Subsp. neomexicana ( Briq.) Lint & Epl.: calyx rose ( at least on the teeth), the tube
mostly 5-8 mm. long; corolla rose, the tube 9-15 mm. long. Agastache neomcxicana 
( Briq.) Standl., Brittoniastrum neomexi canum Briq. 

11. NEPETA L. CATMINT 

A genus of about 250 species, all of which are natives of Eurasia and Africa. 
1. Nepeta Cataria L. CATNIP. Perennial erect herb with pale-green and densely

canescent herbage; stems to about 1 m. high, with ascending branches; leaves petioled, 
ovate to triangular-ovate or oblong, to about 8 cm. long and 5 cm. wide, acute at apex, 
usually cordate at base, coarsely dentate or crenate-serrate; Hower verticils in the axis of 
small foliaceous bracts to form dense or interrupted terminal spikes; bractlets subulate; 
calyx urceolate, slightly oblique at apex, about 6 mm. long, very pubescent, the 5 
subulate teeth about half as long as the tube, short-pubescent on the prominent 15 nerves; 
corolla white to pale-purple, dotted with dark-purple, strongly 2-lipped, 1-1.2 cm. long, 
puberulent on the outer surface, the upper lip erect and somewhat 2-lobed, the broad 
middle lobe of the 3-lobed lower lip crenulate; stamens 4, all fertile, didynamous, ascend
ing under the upper lip; anther sacs 2, divergent; ovary deeply 4-parted; style 2-cleft at 
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summit; cocci ovoid, compressed, smooth, In waste places in e. and cen, Tex., May-Sept.; 
a nat. of Eur, that is naturalized in various parts of N.A . 

. 

12. PRUNELLA L.

About 7 species of world-wide distribution. 

I. Pnmella vulgaris L. Cm.1MON SELF-HEAL, HEAL-ALL, CARPENTER-WEED. Perenr,ial
herb with simple or several stems ancl slender rootstocks, tufted or loosely ascending 
from leafy-tufted bases, to about 6 dm. high, usually much smaller, glabrous or commonly 
pilose ( especially above); leaves ovate to ovate-lanceolate or oblong-lanceolate, 3-7 cm. 
long and about a third as wide, acute to acutish or sometimes rounded at apex, narrowed 
to a short or elongate petiole, entire or irregularly and remotely toothed; flowers in 
clusters of 3, sessile in the axils of round and bractlike membranaceous floral leaves, 
imbricated in a close spike 2-5 cm. long; bracts orbicular to broadly ovate, cuspidate, 
more or less bristly-ciliate, green or often tinged with purple; calyx tubular-campanulate, 
about half as long as the corolla, usually IO-nerved, naked in the throat, closed in fruit, 
deeply 2-lipped, the upper lip truncate or with 3 short often ciliate teeth, the lower lip 
cleft into 2 lanceolate often ciliate teeth; corolla 1-2 cm. long, violet or rarely white, 
ascending, strongly 2-lipped, the upper lip arched, the lower lip spreading and 3-lobed; 
stamens 4, didynamous, ascending under the upper lip, the lower pair longer; .filaments 
2-tootbed at apex with one of the teeth bearing the anther, the other sterile; anther cells 2,
divergent; ovary deeply 4-parted; cocci ovoid, smooth. In low meadows, open woodlands,
along roadsides and pasturelands in the e. fourth of Tex., Apr.-June; widespread through
out the N. Hemis.

This species is represented in  Texas by var. hispida Beuth. with densely pubescent 
stems and lower surface of leaves, and var. lanceolata (Bart.) Fern. with narrow leaves. 

13. BRAZORIA ENGELM. & GRA y164 

Annual herbs; leaves typically oblong, sessile or petiolate, denticulate, reduced above 
to bracts; flowers in virgate racemes or spikes; calyx more or less inflated and essentially 
closed at maturity, bilabiate, the upper lip with 3 lobes, the lower lip with 2 lobes; corolla 
pink to rose-purple or bluish, more or less variegated, bilabiate; stamens 4; anthers 2-
celled, the sacs parallel or nearly so; cocci 3-angled. 

A genus endemic to Texas and Oklahoma. 

1. Stem glabrous toward base; corolla 9-14 mm. long; plant of calcareous rocky or
clayey soils ................................... I. B. scutellarioides. 

I. Stem pubescent or hispidulous at base; corolla 13-28 mm. long; plant of light sandy
or sandy-clay soils ( 2) 

2(1). Pubescence of inflorescence of long simple hairs to 2 mm. long; calyx conspicu-
ously bearded with long hairs; flowers in short dense subspicate racemes ....... . 
. . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. B. truncata. 

2. Pubescence of inflorescence of short hairs; calyx not bearded; flowers in elongated
open interrupted subspicate racemes ( 3) 

3(2). Stem leaves mainly at base, with 3 to 5 pairs of stem leaves below inflorescence, 
the upper reduced to clasping bracts, the basal leaves persistent; middle calyx 
lobe of upper lip rounded and entire, not subulate-apiculate, the 2 lobes of lower 
lip not overlapping, the sinus open ....... . ....... 3. B. arenaria. 

3. Stem leaves at base withering early, not persistent, with 5 to 8 pairs of stem leaves
below inflorescence, large and spatulate, not reduced above to clasping bracts; 
middle calyx lobe of upper lip truncate-rounded and subulate-apiculate, the 2 
lobes of lower lip overlapping, the sinus closed ..... 4. B. pulcherrima. 

1<» Ref.: Lloyd H. Shinners in Field & Lab. 21: 153-154. 1953; C. L. Lundell in 
Wrightia 4:�9-30. 1968, and Flora of Texas II: 319-330. 1969. 
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I. Brazoria scute11arioides Engelm. & Gray. PRAIRIE BRAZORIA. Stem glabrous below
the inflorescence, erect, to about 45 cm. high, paniculately branched above; leaves sessile 
and partly clasping at base, oblong to oblong-lanceolate or oblong-spatulate, acute, 
serrate above the middle; spikes or racemes loosely flowered, panicled, to 2 dm. long, the 
rachis ( and calyx) densely and minutely pubescent; bracts ovate to lanceolate, 3-6 mm. 
long, ciliolate; calyx deeply and unequally bilabiate, 3-4 mm. long, becoming 5 mm. 
in fruit, the lobes ( except the middle and upper lip) pointed with a rather conspicuous 
cusp, in fruit the upper ovate-rounded lobes are somewhat curved backwards while the 
narrow lower lip is incurved so as to nearly close the orifice; corolla pinkish or flesh
color; anthers purplish, slightly ciliolate; cocci rather granular, glabrous, about 1 mm. 
thick. In calcareous soils in cen. Tex., Mar.-May; also Murray Co., Okla. 

2. Brazoria truncata ( Ben th.) Engelm. & Gray. Stem stout, somewhat pubescent, to 
5 dm. high, simple or branched at base; leaves oblong to oblanceolate or spatulate, to 
about 1 dm. long, the lower leaves tapering to a long winged-petiole, the upper leaves 
sessile and partly clasping; spike densely flowered, stout, viscid-hairy, to 15 cm. long; 
floral bracts orbicular, apiculate, with long white marginal hairs; calyx about 5 mm. long, 
becoming 8-9 mm. in fruit, acutely toothed, with a tuft of hairs at base; corolla slightly 
puberulent along the back, 1.5-2 cm. long, the tube spotted with purple, lobes of the 
lower lip ernarginate; cocci 1.5 mm. thick, pubescent, contained in a gibbous cavity on 
the upper side of the calyx which is flat on the lower side and very gibbous at the base 
on the upper side. In sandy soils in s.-cen. Tex., Apr.-May; endemic. 

3. Brazoria arenaria Lundell. SAND BRAZORIA. Stem to about 4 dm. high, branching at
the base, erect or ascending, pubescent with short hairs; leaves membranaceous; basal 
leaves long-petiolate, oblong-elliptic to elliptic-oblanceolate, to 12 cm. long and 35 mm. 
wide, attenuate at base, rounded at apex, denticulate, glabrous beneath, with a few short 
hairs along midrib at base of blade above; cauline leaves few, sessile, remote, linear
oblong to oblong-oblanceolate or oblong-obovate, denticulate, reduced above to clasping 
bracts; racemes to 3 dm. long, interrupted, remotely flowered, pubescent with short 
glandular and nonglandular hairs; bracts broadly elliptic to ovate-elliptic, at most ciliate, 
obtuse to acute, 3.5-5 mm. long; calyx campanulate, broadly toothed, about 5.5 mm. 
long, becoming 9 mm. long in fruit, puberulent at base, the lips subequal; calyx tube 
pubescent with short nonglandular and glandular hairs, not bearded, the upper lip of 3 
broad rounded lobes, the lateral lobes apiculate, the middle lobe rounded, the lower lip 
slightly longer, shallowly 2-lobed, the lobes sharply dentate with 3 to 5 short subulate 
teeth; corolla lavender with rnaculate throat, sparsely puberulent along the back, 13-18 
mm. long, the tube dilated upward, tl1e upper lip with 2 oblong subentire lobes, the
lower lip with 3 smaller lobes that are emarginate at the apex; cocci pubescent, 2 mm.
in diameter. In sandy soils in the Rio Grande Plains, Mar.-Apr.; endemic.

4. Brazoria pulcherrima Lundell. Annual to 6 dm. high; stems with rounded angles,
simple or branched near base, pubescent with short hairs; leaves membranous, the basal 
withering early, with 5 to 8 pairs of stem leaves below the inflorescence, spatulate, to 
13 cm. long and 2.5 cm. wide, rather remotely crenate-denticulate above middle, acutish 
to obtusish at apex, the upper leaves winged at base, the lower petiolate, short-pubescent 
above at base ( otherwise glabrous); racemes subspicate, panicled, interrupted, remotely 
flowered, to 35 cm. long, the rachis pubescent with short glandular and nonglandular 
hairs; bracts ovate, 6 mm. long, subulate-acuminate, conspicuously ciliate with long hairs; 
pedicels to 2 mm. long, slender; calyx campanulate, not bearded, short-pubescent with 
glandular and nonglandular hairs, about 6 mm. long, becoming 8 mm. long in fruit, the 
3 lobes of upper lip truncate-rounded, each lobe subulate-apiculate, the 2 lobes of lower 
lip each with 2 to 5 subulate teeth, the lateral teeth often reduced, the lobes overlapping 
medially to close the sinus; corolla lavender with maculate yellow throat, sparsely 
pubescent along the back, to 22 mm. long, the tube dilated upward, the upper lip with 
2 rounded conspicuously toothed lobes, the teeth rounded, the lower lip with 3 smaller 
emarginate lobes, the upper lip villous at base within throat; cocci 3-angled, about 1.8 
mm. long, hirtellous. Sandy soils along roadsides and open fields near Centerville, Leon
Co., Tex., Apr.-June; endemic.
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14. PHYSOSTEGIA BENTH.165 
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FALSE DRAGON-HEAD. OBEDIENT-PLANT 

Smooth perennial herbs with upright simple or sparingly branched stems; leaves 
sessile or the lower ones sometimes petiolate, linear to lanceolate or oblong, mostly 
crenate or dentate; flowers usually large and showy, opposite, scattered or crowded in 
simple or panicled terminal leafless spikes; calyx regular, obscurely 10-nerved, short
tubular to campanulate, more or less enlarged and slightly inflated in fruit; corolla funnel
form, the tube exceeding the calyx, with a much-inflated throat, varying from white to 
rose-color and commonly spotted or variegated with purple, 2-lipped; upper corolla lip 
erect, nearly entire; lower corolla lip 3-parted, spreading, small, its larger middle lobe 
broad and rounded, notched; stamens 4, ascending beneath the upper corolla lip; cocci 
ovoid, smooth. 

About a dozen species that extend from Canada to northern Mexico. The vernacular 
name, "obedient-plant," is derived from the fact that when the flowers are moved laterally 
in the inflorescence they remain where placed. All of these species have value as orna
mentals. 

I. Corolla rarely to 2 cm. long ( 2)
1. Corolla more than 2 cm. long ( 3)
2(1 ). Corolla less than 1 cm. �ong; calyx 3-4 mm. long .. I. P. micrantha.
2. Corolla more than 1 cm. long; calyx 5 mm. long or more ...................• 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. P. intermedia. 

3( 1 ). Plant mostly slender and to about 1 m. high; leaves on lower half of stem linear 
to linear-lanceolate, rarely more than 15 mm. wide ( 4) 

3. Plant large, coarse, commonly above 1 m. high; leaves on lower half of stem elliptic
to oblong-elliptic or oblong-lanceolate, 20 mm. wide or more ( 5) 

4(3). Flowering from April to July .................. 3. P. angustifolia. 
4. Flowering from August to November ............... 4. P. praemorsa. 

5(3). Distribution in Val Verde County, commonly in flowering water; rhizome large 
and elongate ................................. 5. P. Correllii. 

5. Distribution in eastern half of Texas, in dry or wet soil; rhizome short and thick ( 6)
6(5). Corolla very pale lavender-pink or whitish; mostly in sandy or gravelly soils .... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. P. Digitalis. 
6. Corolla reddish purple or deep lavender-pink, the lobes purplish; mostly in wet

clayey soils ................................... 7. P. pulchella. 

1. Physostegia rnicrantha Lundel1. Erect rhizomatous herb to 9 m. high, slender, the
internodes progressively longer from base to apex, the upper nodes puberulent, otherwise 
glabrous below the inflorescence; leaves small, glabrous, chartaceous, linear-lanceolate or 
oblong-lanceolate, acute to acuminate, to 12 cm. long and 11 mm. wide, the basal leaves 
petiolate, the medial leaves largest, sessile, clasping at base, the a pie al leaves bractlike 
below the inflorescence; leaf margin repand to sinuate, rather remotely and inconspicu
ously denticulate; inflorescence to 2 dm. long, slender, usually simple, sometimes with 2 
lateral branches at the basal node, densely puberulent; bracts shorter than the calyx, 
puberulent; flowers subsessile, the puberulent pedicels about 1 mm. long; calyx pellucid
punctate, puberulent, 3-4 mm. long, the acute teeth slightly shorter than tube; corolla 
white, tinged lavender or pink, puberulent, 5-7 mm. long, the campanulate tube shorter 
than the calyx; filaments glabrous. Wet bottomland along creek in Titus Co., May-June; 
endemic. 

2. Physostegia intermedia (Nutt.) Engelm. & Gray. Slender, rhizomatous, 3-15 dm.
high; leaves dark-green, linear-lanceolate to linear, thickish, the larger 3-12 mm. 
broad, the margin repand-sinuate and entire or rarely obscurely dentate, all but the 
lowest attenuate, the uppermost greatly reduced; spike very slender, much-interrupted, 
the lateral ones ( if developed) strictly erect, the rachis 5-35 cm. long; corolla lavender, 

JG$ Ref.: C. L. Lundell in Wrightia 2 :4-12, 66-74. 1959-1960, and Flora of Texas II: 
319-330. 1969. See Appendix.
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purple-spotted in throat, 1-1.5 cm. long, rarely more. Usually found in wet periodically 
flooded areas or even growing as an aquatic along· ditches, in swamps, marshes and 
bottomlands in e. and most of s. half of Tex:., Apr.-June; from Ky. to Kan., s. to Ala., La. 
and Tex. 

3. Physostegia angustifolia Fem. Stem stifBy erect, with rhizomes to 3 dm. long, to
about 2 m. high; leaves rigid, sessile or the lower ones with slender petioles to 2 cm. long, 
grayish or pale, linear to narrowly lanceolate or oblong-lanceolate, the lower leaves obtuse 
to subacute; median leaves attenuate and appressed-acerose-serrate, to 13 cm. long and 
12 mm. wide, rarely larger, the uppermost leaves passing rather abruptly into the small 
leafy bracts of the inflorescence; spikes slender, virgate, solitary or with few erect laterals, 
to 35 cm. long, remotely flowered; branches of inflorescence, bracts and calyces finely and 
densely pubescent with nonglandular hairs; calyx 6-10 mm. long; corolla pale- to deep
purple or whitish, purple-spotted, 2.5-3 cm. long; cocci dark-brown, 3 mm. long or more. 
P. edwardsiana Shinners. In marshy areas, along streams, roadsides and fields and meadow
in e. and cen. Tex:., Apr.-July; from Ill. to Tenn., s. to Miss., La. and Tex.

4. Physostegia praemorsa Shinners. Perennial with rhizomes; stern glabrous, to about
12.5 dm. high; lower leaves shortly petiolate, narrowly oblong to lanceolate or oblong
lanceolate, acute, 3-7 cm. long, 5-13 mm. wide, the margins sharply serrate except near 
base, gradually reduced above to sessile linear-lanceolate bracteal leaves; inflorescence 
simple or virgately branched, with the bracts and calyx densely and minutely pubescent 
with glandular and nonglandular hairs; calyx 6-10 mm. long, the teeth narrowly deltoid
lanceolate; corolla showy, light-lavender-violet to whitish, with rose-purple spots, 22-32 
mm. long, the tube 7-14 mm. long, often exserted from calyx; cocci dark-brown, about
4 mm. long, sharply 3-angled. P. serotina Shinners. Along streams and ditches, in moist
grasslands in e. n.-cen. Tex., with a disjunct area in the Guadalupe Mts., Aug.-Oct.; also
La. and N.M., probably also Okla.

5. Physostcgia Correllii (Lundell) Shinners. Plants erect, robust, somewhat succulent,
to 22 dm. high, with thick creeping rhizomes; stems simple or sparingly branched, to 
25 mm. thick, glabrous, as many as 20 nodes per stem; leaves decussately opposite, sessile, 
leathery and firm, elliptic or oblong-elliptic, 5-13 cm. long, 2-6.5 cm. wide, short
acuminate at apex, slightly narrowed at base and inconspicuously clasping, the margin 
conspicuously and sharply serrate-dentate to base, primary veins usually 2 or 3 on each 
side, the upper leaves only slightly reduced; racemes spikelike, simple or compound, short, 
leafy at base, finely pubescent, comparatively few-flowered; bracts leafy, ovate, those 
at base of raceme equal to or longer than calyx:, reduced above, acuminate; pedicels very 
short, about 1 mm. long in fruit; calyx finely pubescent, gland-tipped hairs abundant, 
subcylindric, 8-9.5 mm. long, the acuminate lobes slender and subequaling tube, inflated 
at maturity; corolla lavender-pink, spotted or streaked with purple, about 3 cm. long, 
sparsely pubescent; cocci about 2.3 mm. long, sharply angled. Dracocephalum Correllii 
Lundell. In water along streams and in irrigation ditches in Val Verde Co., June-July; 
also N.L. 

6. Physostegin Digitalis Small. Stems erect, to 2 m. high, stout, sharply angled; leaves
several, sessile and partly clasping at base, somewhat leathery-thickened, oblong to ellip
tic-oblong, to 22 cm. long and 75 mm. wide, acute to subacute, the margins undulate or 
repand-serrate above the middle; raceme simple or compound, finely pubescent; bracts 
ovate-lanceolate to lanceolate, 4-6 mm. long; pedicels very short; calyx 8-10 mm. long, 
the tube turbinate or cylindric-turbinate, the lanceolate lobes acuminate and about one 
half as long as the tube; corolla pale-lavender to whitish, commonly with reddish-purple 
dots, 2-2.5 cm. long, barely puberulent dorsally, the upper lip slightly undulate, the lower 
lip spreading with the lobes oblong ( the middle lobe emarginate and about twice as 
long as the others). P. obovata of auth. In sandy open pinelands, edge of forests, prairies, 
grasslands and swampy areas in e. Tex., June-Aug.; from e. Tex. to La., Ark. and 
probably Okla. 

7. Physostegia pulchella Lundell. Erect rhizomatous herb to 14 dm. high, slender or
robust; stern to 15 mm. in diameter near base; basal leaves chartaceous, usually with 
slender petioles to 8 cm. long, expanded and clasping at base, narrowed above, entire to 
subentire or remotely dentate; leaves above base oblong-lanceolate or oblong-elliptic, to 
12 cm. long and 25 mm. wide, tapering into a winged petiole, obtuse at apex, the margin 
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subentire to denticulate; leaves of middle stem rather firm, chartaceous, pallid, oblong to 
oblanceolate-oblong or oblong-elliptic, 7.5-1 5 cm. long, 1-2 cm. wide, sessile and clasping 
at base or with a broadly winged petiole below, the apex acute or obtuse, the margin 
usually serrate to base or sometimes subentire below; apical leaves bractlike below the 
inflorescence; inflorescence densely pubescent throughout, simple or with two or more 
lateral branches from the basal bracts, usually less than 3 dm. long, sometimes to 6 dm. 
long; flowers rather remote, not crowded, subsessile, subtended by small ovate acuminate 
bracts 2-3 mm. long; pedicels in fruit not over 1.5 mm. long; calyx tubular-campanulate, 
6-7 mm. long at an thesis. the pellucid-punctate acute teeth ovate-deltoid or ovate and 
1.5-2 mm. long; corolla pink-lavender to deep reddish-purple, the lobes purplish, the 
throat red-purple striped or maculate, finely pubescent, 2-3 cm. long, the tube subequaling 
the calyx, the upper lobe entire, the lower lobes inconspicuously emarginate and subentire; 
filaments villous below; anthers glabrous or sparsely short-villous; fruiting calyx turbinate, 
6-7 mm. long, about 5 mm. in diameter at base, the rigid teeth slightly incurved; cocci
brown, 3-angled, about 3 mm. long, the ridges hyaline. In wet soil of bottomlands along
streams mostly in e. Tex., May-June; endemic.

15. STACHYS L.106 HEDGE-NETI'LE 

Annual, biennial or perennial herbs, mostly pubescent or hispid; flowers in verticils 
to form dense or interrupted terminal racemes or spikes, sometimes in the upper leaf axils; 
calyx usually campanulate, 5- to IO-nerved, 5-toothed with the teeth nearly equal and 
erect or spreading; corolla mostly reddish or purplish, the narrow tube not dilated at the 
throat and strongly 2-lipped; upper corolla lip erect, often arched, concave, entire or 
emarginate; lower corolla lip spreading, 3-lobed, the middle lobe broader than the often 
deflexed lateral ones and sometimes 2-lobed; stamens 4, didynamous, ascending under the 
upper corolla lip, the anterior pair the longer; anthers contiguous in pairs, the sacs 
divergent; ovary deeply 4-Iobed; style 2-cleft, the lobes subulate; cocci ovoid or 
oblong, obtuse. 

Nearly 300 species mostly in the North Temperate Zone, with several in South America 
and South Africa. 
1. Distribution in mountains of Trans-Pecos Texas; plant perennial ( 2)
1. Distribution east of the Trans-Pecos region; plants annual, biennial or perennial ( 3)
2 ( 1). Corolla scarlet, the tube 1 5-21 mm. long; rare in the El Paso region .......... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . 1. S. coccinea. 
2. Corolla pink or pink-lavender, the tube 8-13 mm. long; occasional in the central

and southern Trans-Pecos region ................ 2. S. Bigelovii. 

3 ( 1). Plant annual or biennial, mostly in central and south Texas ( 4) 
3. Plant perennial; in extreme east Texas ( 5)
4(3). Calyx teeth mostly longer than the tube; lower lip of corolla noticeably surpassing

the calyx .................................... 3. S. Drummondii. 
4. Calyx teeth about as long as or shorter than the tube; lower lip of corolla only

slightly surpassing the calyx .................... 4. S. crenata. 

5( 3). Plant glabrous or nearly so; inflorescence essentially glabrous; petioles less than 
one fourth as long as the blades ...... ........... 5. S. tenuifolia. 

5. Plant more or less hirsute; inflorescence puberulent or glandular-puberulent; petioles
one tl1ird to one half as long as the blades ........ 6. S. -/loridana. 

I. Stachys coccinea Jacq. TEXAS BETONY. Perennial with assurgent to erect stems, to
1 m. high or more, rather stout, pubescent with long soft spreading hairs below, less so 
upward, very obscurely resiniferous-viscid beneath the indument throughout; leaves 
broadly to narrowly triangular-ovate to ovate-lanceolate, dentate-serrate, dark-green and 
short-pubescent above, paler and densely pubescent beneath, subacute at apex, rounded 
to truncate or subcordate at base, the lower leaves to 8 cm. long, gradually smaller upward 

166 Adapted from Carl Epling in Repert. Sp. Nov. 80: 1-75. 1934. 
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and passing into the sessile foliar bracts of the verticils, the petioles of lower leaves 
equaling or exceeding the blades; inflorescence an open interrupted spike; verticils mostly 
4-flowered; flowers usually distinctly pedicelled; calyx deeply and narrowly campanulate,
its tube 5-6 mm. long, with 5 triangular acute cuspidate teeth half as long as tube; corolla
scarlet, 18-24 mm. long, its tube twice as long as the calyx and transversely annulate
near base, strongly bilabiate, the entire upper lip broadly ovate to subreniform and 7-8
mm. in diameter, the lower lip deeply divided with the middle lobe ovate and the lateral
lobes oblong-spatulate. In moist crevices of steep stony slopes in mts. of the Trans-Pecos;
w. to Ariz. and n. Mex.

2. Stachys Bigclovii Gray. RocK BETONY. Perennial, branched, to about 6 dm. high;
the herbage sparsely or densely minutely cinereous-pubescent; leaves with petioles to 5 
cm. long, triangular-ovate to triangular-lanceolate, obtuse to acute at apex, broadly
rounded to truncate or cordate at base, to 6 cm. long and 4 cm. wide; flowers few in the
clusters, almost sessile or with pedicels to 2 mm. long; calyx tube 5-6 mm, long, oblong
campanulate, with subulate teeth 2.5-5 mm. long; corolla pink to pink-lavender or
purplish, it� tube 8-13 mm. long. Under oaks, on rocky slopes and ledges and in crevices
in mts. of the Trans-Pecos, June-Oct.; probably also n. Mex.

Two forms are found in Texas. Those plants in the Chisos Mts. usually are less pubes
cent, have narrower, more dentate leaves, and a more slender corolla tube. 

3. Stachys Drummondii Benth. PINK MINT. Annual or biennial, softly hirsute; stems
solitary or tufted, to 9 dm. high, usually branched from below middle; leaves with petioles 
about as long as the leaf blades or shorter, broadly ovate to ovate-oblong, to 1 dm. long, 
obtuse at apex, crenate, truncate to cordate at base; clusters few-flowered; pedicels 1-2 
mm. long; bracts spine-tipped; calyx tube 5-6 mm. long, turbinate; calyx lobes lanceolate,
acuminate, subulate-tippP.d, as long as the tube or longer; corolla lavender or pink, ap
pressed-pubescent, about 1 cm. long, the tube shorter than the calyx, the upper lip
notched, the lower lip twice as long as the upper one and its lobes truncate or retuse at
the apex; cocci nearly 2 mm. long, dull. In clayey soils, sandy or gravelly loam in chapar
ral, open woods, palm groves and brushlands in s. and coastal Tex., Feb.-July; also
adj. Mex.

4. Stachys crenata Raf. SHADE BETONY. Annual or biennial, hirsute; stems usually
branched at the base, the branches erect or decumbent, to 3 dm. long; leaves ovate to 
oblong, to 4 cm. long, obtuse at apex, crenate, truncate to cordate at base, the lower ones 
with pt>tioles as long as or longer than blade, the uppermost sessile; clusters few-flowered; 
pedicels 1-2 mm. long; bracts oval to suborbicular, subulate-tipped; calyx 3-5 mm. long; 
calyx lobes ovate-lanceolate to lanceolate, with subulate tips, mostly shorter than the 
tube, glabrous beyond the middle; corolla 5-6 mm. long, pink-lavender, pink to blue or 
rarely white, glabrous except the bearded upper lip, the lobes of the lower lip rounded 
or the middle one barely emarginate; cocci about 1 mm. long, granular. S. agraria Cham. 
& Schlecht. In shaded rocky or gravelly soils in woods, ravines in prairies, on banks and 
in open grounds in e., cen. and s. Tex., Feb.-May; also n.e. Mex. 

The plant with white corolla and green calyx teeth is segregated as f. albiflora Benke. 
5. Stachys tenuifolia Willd. Perennial, extensively creeping, glabrous or nearly so; the

erect simple or branching stems glabrous or at most sparsely hirtellous on the sides, 
smooth to roughened or hirsute on the angles, to 13 dm. high; leaves with petiole 1-2 
cm. long, linear or linear-lanceolate to narrowly ovate, the principal ones 6 cm. broad,
glabrous or hirsute on one or both faces, with rounded to subtruncate or tapering base,
taper-pointed, sharply dentate to serrate, the middle and lower blades 4 to 11 times as
long as their petioles; spike few-flowered, interrupted; calyx 5-6 mm. long, glabrous or
bristly along the angles, the lance-attenuate teeth soon outwardly curving; corolla about
1 cm, long, the tube surpassing the calyx, the lower lip drooping and slightly shorter than
the tube, the upper lip concave and glandular-pubescent on the back; filaments villous
at the base; cocci 2 mm. long, somewhat lustrous. Rich bottomlands, lake shores, muddy
bayous, low woods and meadows in e. fourth of Tex., Aug.-Nov.; from N.Y. to Minn.,
s. to S.C., Tenn., La. and Tex.

6. Stachys fforidana Shuttlew. Plant spreading by means of elongate sometin1es branch
ing tubers; stem to about 4 dm. high, hirsute; leaves elliptic to ovate, serrate or dentate, 
1-4 cm. long, the middle and lower blades shorter to slightly longer than their petioles;
calyx 5-7 mm. long, puberulent, the lobes lanceolate; corolla 1-1.3 cm. long, the lower
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lip as long as the tube; cocci 1. 5 mm. long or rarely smaller. In wet sandy soils in s.e. 
Tex., Mar.-June; from Fla. to Tex., n. to N.C. 

16. LAMIUM L.

Annual or perennial herbs; leaves toothed or incised, more or less cordate; flowers small, 
verticillate in axillary and terminal clusters; calyx tubular-campanulate, usually 5 -nerved, 
5-toothed, with the sharp-pointed teeth equal or the upper longer; corolla tube dilated
above, usually longer than the calyx, the limb 2-lipped; upper corolla lip concave, erect,
ovate to oblong, usually entire; lower corolla lip spreading, 3-lobed with the middle lobe
emarginate and contracted at the base, the lateral lobes often with a lateral appendage;
stamens 4, didynamous, the anterior pair longer; anthers 2-celled, the divaricate sacs
often hirsute on the back; style 2-cleft at apex; ovary 4-parted; cocci smooth or 
tuberculate.

About 40 or more species that are native to the Old World. 

1. Upper leaves sessile or clasping ..... ............... 1. L. amplexicaule. 
1. Leaves all petioled ............................... 2. L. purpureum.

1. Lamium amplexicaule L. HENDIT, DEAD-NETTLE. Annual or biennial, sparsely pubes
cent; stems freely branched from the base and often from the lower axils, ascending or 
decumbent, to 4 5  cm, high; leaves broadly ovate to reniform or nearly orbicular, truncate 
to cordate at base, coarsely crenate, the basal leaves slender-petioled and to about 10 mm. 
wide, the upper leaves sessile or clasping and to about 25 mm. wide; flowers 6 to 10 
in axillary and terminal clusters; calyx pubescent, 5- 6.5 mm. long, the erect teeth nearly 
as long as the tube; corolla purple or red, 12-1 6 mm. long, the tube very slender; lower 
corolla lip with very small lateral lobes, its middle lobe spotted; upper corolla lip pubes
cent with reddish hairs; cocci smooth and shining, brown or olivaceous, pebbled or 
mottled with white, clavate -obovate, trigonous, 2-2.4 mm. long. In cult. areas, among 
grasses, waste places and along roadsides in most of Tex., flowering throughout the year; 
a nat. of Eur. naturalized throughout N.A. 

2. Lamium purpureum L. RED HENBIT, PURPLE DEAD-NE'CTLE. Annnal, sparsely pubes
cent; stems branched from the base and sometimes from the axils, hollow, decumbent, to 
about 4 5  cm. high; leaves deep-green or purplish, setulose, crenate or crenulate; lower 
leaves slender-petioled, orbicular to broadly ovate, 8-12 mm. long, cordate at base, 
rounded at apex; upper leaves short-petioled, ovate, usually acutish at apex, cordate at 
base, 1 5 -25 mm. long; flowers 3 to 6 in a whorl, subtended by a short linear bractlet; 
calyx purple-angled, hairy, 6-8 mm. long, with lance-attenuate bristly lobes; corolla 
purple-red, 1-1.6 cm. long, the straight tube rather stout, lateral lobes of the linear lip 
reduced to short teeth with the middle one spotted, the upper lip densely reddish-pubes
cent; cocci about 2 mm. long. In waste places and cult. ground in e. Tex., Mar.-Sept.; 
a nat. of Eur. naturalized in much of N.A. 

17. LEONURUS L. MOTHERWORT 

About a dozen species native to Eurasia. 

I. Leonurus sibiricus L. Tall biennial, the softly retrorse-hispid stem to 1 5  dm. high
and leafy; leaves palmately 3-parted, the divisions 2- to 5-cleft or deeply 3- to 7-cleft and 
incised; flowers in close whorls in leaf axis; calyx 5- to 10-nerved, with 5 nearly equal 
spiny teeth; corolla strongly bilabiate, purplish, twice as long as the calyx, the upper finely 
pubescent lip fornicate and entire, the lower 3-lobed lip spreading. In fields, open woods 
and waste grounds in n.e. to s. -cen. Tex., Apr.-Aug.; a oat. of Eur. that is naturalized 
from Fla. to Tex., n. to Que., Ky. and Ia.; also trap. Am. 

18. LEONOTIS L.

About 40 species, all in Africa. 

I. Leonotis nepetaefolia A. Br. L10N's -EARS. Annual to about 2 m. high, soft-pubescent,
the stout stems simple or branched; leaves petiolate, ovate to ovate-deltoid, to about 12 
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cm. long, cuneate to subcordate at base, coarsely crenate; the globular flower cluster dense,
4-6 cm. thick; pedicels 1-2 mm. long; calyx curved puberulent, becoming 2 cm. long,
2-lipped, the upper lip longer than the reticulated 10-nerved tube, the 8 to 10 lobes
unequal and bristle-tipped; corolla orange-yellow or scarlet, 2-2.5 cm. long, villous
hirsute, 2-lipped, the tube dilated above, curved, the long upper lip erect, the lower lip
much shorter than the upper lip and with 3 small lobes; stamens 4, didynamous, ascend
ing, filaments minutely pubescent; cocci 3-angled, smooth, about 3 mm. long. Cult.
grounds, roadsides and waste places, mostly in e. and cen. Tex., June-Sept.; from Fla. to
Tex., n, to Tenn. and N.C.; nat. of S. Afr.

19. SALVIA L.167 SAGE 

Shrubs or herbs of varied habits, often aromatic; flowers commonly large and showy, 
in interrupted spikes or terminal heads; calyx bilabiate, usually somewhat laterally com
pressed, the upper lip commonly entire but sometimes 3-toothed or 3-mucronate, the lower 
lip usually 2-toothed; corolla mostly blue, red or white, tubular, strongly bilabiate, the 
upper lip either plane and emarginate or galeate and entire; stamens 2, exserted from the 
corolla tube beyond the limb or contained within the galea, the connective strongly 
developed, often more prominent than the filament, bearing a single terminal anther sac, 
either straight or projected back into the corolla tube, sometimes geniculate; style usually 
exserted from the galea or beyond the upper lip; cocci smooth. 

About 700 species distributed throughout the world but mostly in temperate and 
tropical regions, centered in South America. The more western S. Parryi Gray and S. 
chamaedryoides Cav. have been reported in literature as being in Texas. Also, the Old 
World S. aethiopsis L. has been reported from Texas. It is a coarse woolly herb with 
flowers subtended by conspicuous persistent sheathing bracts. No Texas specimen has 
been seen for any of the above species. 

I. Calyx with dense ring of hairs in throat; Horal bracts equal to or exceeding calyx ( 2)
I. Calyx without a conspicuous ring of hairs in throat, if somewhat villous the leaves

lobed; floral bracts rarely as long as calyx ( 4) 

2 ( 1). Stems and leaves stellate-canescent; corolla tube several times the length 
of the calyx . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I. S. dolichantha. 

2. Stems and leaves setose-hispidulous, not stellate-canescent; corolla tube not or
scarcely exceeding the calyx ( 3) 

3(2). Nodes below inflorescence mostly 4 to 6; stem with retrorse pubescence continuous 
on all sides . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. S. texana. 

3. Nodes below inflorescence 8 to 11; stem lacking retrorse pubescence on the intemodes
just beneath the leaves ......................... 3. S. Engelmannii. 

4( 1). Leaves ( at least some) deeply divided or lobed ( 5) 
4. Leaves entire, at most crenate or dentate ( 8)

5(4). Leaves mainly in basal rosette, lyrate; corolla blue; distribution in forest region
of east Texas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. S. lyrata. 

5. Leaves basal and cauline, commonly lobed; corolla usually red or pink; distribution in
central and west Texas ( 6) 

6(5). Leaves or terminal leaflet 25 mm. wide or more; distribution mainly on Edwards 
Plateau in west-central Texas . . . . . . . . . . . . . . . . . . . 5. S. Roemeriana. 

6. Leaves or terminal leaflet less than 20 mm. wide; distribution in mountains of Trans
Pecos Texas ( 7) 

7 ( 6). Corolla red, the lower lip shorter than the upper lip, the tube somewhat ventricose 
and rather abruptly dilated just above the calyx . . . . 6. S. Henryi. 

7. Corolla bluish or pinkish with red dots, the lower lip much-exceeding the upper lip,
the tube nonventricose and gradually dilated to its mouth ................... . 
. . . . . . . . . , ........................ , . . . . . . . . . . 7. S. SUffl11Ul.

161 Adapted partly from Carl Epling in Repert. Sp. Nov. Beih. 110:1-380. 1938-1939; 
Eula Whitehouse in Field & Lab. 17:151-165. 1949. 
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8 ( 4). Shrubs with distinctly woody stems ( 9) 
8. Annuals or perennials with herbaceous stems ( 13)

9(8). Corolla red, 25 mm. long or more; calyx 1-2 cm. long ( 10)
9. Corolla blue or purplish, less than 15 mm. long; calyx 1 cm. long or less ( 11)

10( 9). Leaves typically deltoid-ovate and coarsely crenate; calyx tinged bright red, 
nearly glabrous, reticulate-veined . . . . . . . . . . . . . . . . 8. S. regla. 

10. Leaves typically elliptic-oblong and entire; calyx strongly striate, glandular ...... . 
• . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . • . . . 9. S. Greggii. 

11 ( 9). Flowers in slender open naked racemes; calyx lobes acute-apiculate; corolla 
tube exceeding the calyx; plant mostly less than 5 drn. high ................ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. S. lycioides. 

11. Flowers in short dense racemes; calyx lobes rounded and obtuse to apiculate; corolla
tube included in calyx; plant mostly 10 dm. high or more ( 12) 

12{ 11 ). Distribution in mountains of extreme west Texas •. 11. S. pinguifolia. 
12. Distribution in Rio Grande Plains and coastal Texas ... 12. S. ballotaeflora.

13 ( 8). Leaves linear to narrowly oblong-elliptic or lanceolate, tapered at base { 14)
13. Leaves deltoid-ovate to ovate-lanceolate, rounded to truncate or subcordate at

base ( 19) 

14(13). Corolla crimson, about 4 cm. long; Horal leaves and bracts conspicuous, 
lanceolate and cuspidate ....................... 13. S. penstemonoides. 

14. Corolla blue or lavender, occasionally white, less than 3 cm. long; Horal leaves and
bracts not as above ( 15) 

15( 14). Calyx oblong-cylindraceous, truncated at apex, densely and softly white-tomen-
tose, usually tinged with violet .................. 14. S. farinacea. 

15. Calyx narrowly campanulate, distinctly bilabiate, at most shortly pubescent, not
tomentose ( 16) 

16(15). Leaves linear, at most 5 mm. wide, mostly with entire margins; calyx nearly 
glabrous, adorned with resinous dots ............. 15. S. leptophylla. 

16. Leaves oblong-elliptic to lanceolate, at least some more than 5 mm. wide; calyx more
or less minutely pubescent ( 17) 

17(16). Corolla 15 mm. long or more, the tube noticeably exserted; calyx puberulent to 
tomentulose-sericeous .......................... 16. S. azurea. 

17. Corolla less than 15 mm. long, the tube scarcely exserted; calyx not as above ( 18)

18(17). Calyx minutely hairy on the nerves; widespread •. 17. S. refl,exa.
18. Calyx glandular-pilose; rare in western Texas ........ 18. S. subincisa. 

19( 13 ). Flowers in a cylindrical continuous spicate raceme; floral bracts ovate and 
acuminate, persistent .......................... 19. S. hispanica. 

19. Flowers in verticils in an interrupted raceme; Horal bracts inconspicuous ( 20)

20( 19 ). Calyx truncated at apex, densely and softly white-tomentose, usually tinged
with violet ................................... 14. S. farinacea. 

20. Calyx distinctly bilabiate, minutely pubescent ( 21)

21(20). Corolla deep-red, about 25 mm. long, the tube more than twice as long as the
puberulent calyx .............................. 20. S. coccinea. 

21. Corolla blue, less than 10 mm. long, barely exceeding the calyx; calyx minutely
pubescent on the veins ( 22) 

22(21). Native perennial; calyx red- or black-dotted, the lobes acuminate; leaves black-
dotted on lower surface ........................ 21. S. arizonica. 

22. Escaped or adventive annual; calyx light-green, the lobes acute; leaves inconspicuously
brown-dotted on lower surface .................. 22. S. tiliaefolia. 

I. Salvia dolicbantha (Cory) Whiteh. Perennial from a woody taproot, to 45 cm. high;
stems herbaceous, commonly unbranched, canescent or cinereous with short stellate hairs 
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and long setose hairs, with 3 to 5 nodes below the inflorescence; leaves simple, linear,
acute, densely stellate-pubescent, the margins revolute, to 85 mm. long and 5 mm. wide; 
flowers usually 1 or 2 in each axil to form a raceme; floral bracts linear, to about 3 cm. 
long and 1.5 mm. wide, conspicuous; calyx about 5 mm. long, bilabiate, glandular and 
setose, the throat closed by a dense band of villous hairs; corolla lavender, 3-4.5 cm. 
long. Salviastrum dolicliantlit1m Cory, S. texana var. canescens Gray. On chalky outcrops 
in w. Edwards Plateau and Trans-Pecos, Feb.-May; probably also n.e. Mex. 

2. Salvia texana (Scheele) Torr. Perennial from a taproot, to 4 dm. high; stems
several, herbaceous, more or less branched, densely clothed with long spreading setose
hispidulous and short retrorse setose hairs on all sides; leaves obovate-lanceolate to oblan
ceolate, obtuse to acute at apex, rugose, with long and short setose hairs, conspicuously 
glandular-punctate on the lower surface, entire or somewhat dentate, to 6 cm. long and 
2 cm. wide; flowers in setose racemes; calyx about 1 cm. long at anthesis, hirsute with 
spreading bristly hairs, the throat closed by a dense tuft of white hairs; corolla purplish
blue, widely ringent, about 25 mm. long. Salvia.stmm texanwn Scheele. Widely distributed 
in limestone soils and on hills in cen. and w. Tex., Mar.-Oct.; also n. Mex. 

3. Salvia Engelmannii Gray. Perennial from a woody taproot, to about 4 chn. high;
stems often forming dense clumps, slightly hirsute or setose to glabrate, also retrorsely 
pubescent except on intemode face directly below the leaves, commonly unbranched; 
leaves petiolate, linear-oblanceolate, entire or the lower ones sometimes denticulate, 
sparsely setose, conspicuously glandular-punctate, to 8 cm. long and 1 cm. wide; flowers 
in a compact conspicuous raceme with 2 to 6 flowers at a node; calyx deeply bilabiate, 
the tube about 5 mm. long, glandular, pubescent, the throat closed by a dense ring of 
hairs; corolla pale-lavender, widely ringent, to about 4 cm. long. Salviastrum Engelmannii 
(Gray) Briq. Widely distributed on limestone hills of cen. Tex., Apr.-June; endemic. 

4. Salvia lyrata L. CANCER-WEED, LYRE-LEAF SAGE. Rosulate perennial from a some
what tuberous root, more or less pilose or hirsute tluoughout, the scapiforrn stem to 8 chn. 
high or more; basal obovate to oblanceolate leaves petiolecl, membranaceous, the vernal 
ones sinuate to repand or lyrate-pinnatifid and to 3 dm. long, those of summer and 
autumn ( holding over winter) mostly subentire, usually sparsely strigose-hirsute, often 
purple-tinged; scape naked or with 1 or 2 pairs of small leaves, simple or with virgate 
branches; whorls of flowers 3 to 10, becoming distant; floral bracts oblong-linear, mostly 
shorter than the calyx; calyx campanulate, membranaceous, to 12 mm. long at maturity, 
the broad upper lip truncate and with 3 widely separated sharp teeth, the lower lip with 
2 longer lanceolate cuspidate-pointed teeth; corolla violet or light-blue with darker blue 
markin�s, 2-3 cm. long, ampliate-funnelform, exserted, its straight upper lip much shorter 
than the broad lower one; both forks of connective bearing fertile anthers; cocci fuscous, 
obovoid, about 2 mm. long. Sandy open woods, meadows and clearings in e. fourth of 
Tex., Dec.-May; from Fla. to Tex., n. to Conn., N.Y., N.J., Pa., W.Va., 0., Ind., Ill., 
Mo. and Okla. 

5. Salvia Roemeriana Scheele. CEDAR SAGE. Perennial to about 7 dm. high; stems
herbaceous, sometimes straggly, often sparsely hirsute with long spreading hairs; leaves 
or terminal leaflet roundish or reniform-cordatc, coarsely repand-toothed or crenately 
incised, membranaceous, 2.5-5 cm. wide; lower leaves often with 2 or 3 similar but 
smaller ( subsessile or slender-petiolulate) lateral leaflets that are occasionally reduced 
to dentifonn appendages on the petiole; raceme loose and elongated; floral leaves mostly 
shorter than the pedicels; calyx to 15 mm. long, strongly bilabiate, somewhat pubescent, 
naked within, its upper lip 3-aristulate or with the middle tooth obsolete, the 2-parted 
lower lip of triangular-lanceolate cuspidate-acuminate teeth; corolla 25-35 mm. long, 
deep-scarlet, puberulent, narrowly tubular-funnelform, somewhat arcuate, its spreading 
lower lip witl1 rounded and obcordate 2-cleft midlobe and scarcely longer than the erect 
strongly emarginate upper lip; lobes of the style more or less unequal. In cedar brakes, 
oak woods and in rocky areas, mainly on the Edwards Plateau, rare in the Trans-Pecos, 
Mar.-Aug.; also adj. Mex. 

6. Salvia Henryi Gray. Slender perennial to 5 dm. high, soft-pubescent; leaves 3- to
5-foliolate, rarely simple by suppression of tl1e lateral leaflets, tl1e terminal leaflet deeply
and in-egularly tootl1ed or angulately lobed; flowers 2 at each node; calyx hirsute, ciliate
bearded or somewhat bearded in the sinuses and throat; corolla red, 3-4 cm. long,
bilabiate, the tube somewhat ventricose and rather abruptly dilated just above the calyx,
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the lower 3-lobed lip shorter than the projecting upper lip; stamen connective bearing 
fertile e.nthers at both ends. Rocky areas in canyons and about bluffs in mts. of the 
Trans-Pecos, Apr.-May; from Tex. to Ariz. and n. Mex. 

7. Salvia summa A. Nels. Several or many stems from a perennial root, simple or
sparingly branched, assurgent, to 3 elm. long, the resinous-dotted herbage finely and 
densely silky-ciliate and pilose; basal and lower stem leaves often pinnately lobed ( oc
casionally to the midrib), the relatively large terminal lobe coarsely toothed, the other 
stem leaves ovate to cordate-biangular and variously toothed; flowers showy, singly in 
the axils of the leaves ( two at each node), short-pediceled; calyx 2-lipped to near the 
middle, the upper lip three-lobed with the middle lobe triangular and shorter and broader 
than the lance-linear outer ones, the lower lip with two lance-linear lobes similar to and 
equaling the outer lobes of the upper lip; corolla pilose, bluish to pink with red dots in 
throat, 35-45 mm. long, more than 3 times as long as the calyx, widely 2-lipped, the 
nonventricose tube slender but gradually dilated to the spreading lobes, the upper lip 
concave and nearly or quite entire or abruptly acute, the lower 3-lobed lip noticeably 
longer than the upper lip; connective shorter than the filament, its branches unequal, both 
anther cells polleniferous; the unequal subulate stigma lobes well-exserted and surpassing 
the stamens; cocci smooth. Confined to Guadalupe Mts., in partial shade in canyons and 
on rocky slopes, Apr.-May; also N.M. 

8. Salvia regla Cav. MOUNTAIN SAGE. An ornamental much-branched shrub to 2 m.
high, the stems and branches puberulent to glabrate; leaves with petioles 5-15 mm. long, 
broadly deltoid-ovate to subreniform, obtuse to short-acuminate at apex, typically hun
cate at base, to about 5 cm. long and wide, the margins coarsely crenate, thick-membra
naceous, dark-green and glabrous above, hirsute and glandular-punctate beneath; flowers 
opposite, ax:illary or in short racemes; pedicels slender, 2-4 mm. long; calyx 1-2 cm. long, 
bright-red, subinflated, sparsely hirtellous and punctate, the broad lobes obtuse; corolla 
scarlet, 4-5 cm. long, the tube 2.5-4 cm. long. On rocky wooded slopes and in canyons 
of Chisos Mts., June-Sept.; also Mex. 

An ornamental plant that should receive more attention in landscaping. 
9. Salvia Greggii Gray. AUTUMN SAGE. Shrubby much-branched perennial to 9 dm.

high, glabrous or somewhat farinaceous-puberulent throughout, tl1e slender branches 
leafy; leaves with petioles 2-5 mm. long, coriaceous, obovate to eliiptic, narrowed at base, 
very obtuse at apex, 1-2.5 cm. long, I-ribbed, almost veinless, punctate, glabrous, entire 
to obscurely crenulate; flowers rather few in a naked raceme, the pedicels about 5 mm. 
long; calyx 1-1.5 cm. long, slightly puberulent or glandular, membranaceous, with at 
length spreading lips about half the length of the tube; corolla 2.5-3 cm. long, red or 
scarlet, its tube enlarging and sh'ongly ventricose-gibbous, the throat abruptly contracted 
under the lower lip which nearly equals the pubescent or glandular-puberulent upper lip 
(8-10 mm. wide); lower fork of stamen connective oblong-linear; style hairy along the 
upper side. In rocky soils in cen., w. and s. Tex., Mar.-May; also Mex. 

An ornamental plant worthy of cultivation. 
10. Salvia lycioides Gray. CANYON SAGE. Slender perennial shrub 3-6 dm. high, often

straggly, the usually numerous branches sparsely puberulent to glabrate and often slightly 
glandular above; leaves with petioles 2-5 mm. long, oblong-elliptic to broadly oval, mostly 
obtuse, 1-3 cm. long, with a strong rnidnerve, obscurely veined, the margins entire to 
coarsely crenulate-serrulate, glabrous to minutely hispid-puberulent, glandular-punctate; 
racemes slender, elongate, interrupted, to 15 cm. long, the flowers opposite; calyx 6-8 mm. 
long, scabridulous on the ribs, glandular-punctate at maturity, often bluish-tinged, the 
lobes merely apiculate; corolla blue to indigo-blue, the tube about 1 cm. long, the upper 
lip 4-4.5 mm. high, the lower lip about 7 mm. long. In canyons, on rocky slopes and on 
ledges in mts. of the Trans-Pecos, Apr.-Oct.; also N.M. and Mex. 

11. Salvia pinguifolia (Fern.) Woot. & Standl. RocK SAGE. Shrub to 15 dm. high, the
stems and branches puberulent with whitish hairs; leaves with petioles to 15 mm. long, 
broadly deltoid-ovate, 2-5 cm. long and about as broad, obtuse at apex, truncate to 
broadly cordate at base, the margins coarsely crenate-serrate, essentially glabrous, con
spicuously glandular-punctate beneath; verticils crowded, in spikes 3-8 cm. long; calyx 
broadly cornucopiate at maturity, canescent with minute simple appressed hairs and 
punctate, 6.5-10 mm. long, the lips broadly rounded, the lower lip 3.5-5 mm. wide; 
corolla lavender-purple, punctate, the tube 5-8 mm. long, the upper lip 4.5-5 mm. high, 
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the lower lip 4.5-6.5 mm. long; stamen connec.tive 6.5-8 mm. long. Rare in rocky soils in 
Franklin Mts. at El Paso, Aug.-Sept.; from Tex. to Ariz. _and n. Mex. 

A plant essentially identical to this species with larger flowers ( corolla tube 8.5-10 mm. 
long) has been segregated as S. vinacea Woot. & Standl. It should also occur in the 
Franklin Mts., as does the present species. 

12. Salvia ballotaeflora Benth. MEJORANA, BLUE SAGE, CRESPA. Much-branched shrub
to 25 dm. high, tomentose-canescent; leaves with petioles to 1 cm. long, broadly ovate
deltoid to oblong-elliptic, obtuse to acute at apex, truncate-cuneate to subcordate at base, 
1-4 cm. long, crenate to coarsely dentate, reticulate-veiny, often rugose, glabrate and
green above, white stellate-tomentose beneath so as to usually conceal the glands; flowers
1 to 3 in verticils to form short and rather dense simple racemes and in axils of upper
leaves; pedicels about 2 mm. long; calyx 5-10 mm. long, tomentulose and glandular
punctate, in fruit broadly funnelform and pendulous, the narrow tube striate-nerved with
its 3 subequal lobes broadly ovate and obtuse; corolla bluish or purplish, about 12 mm.
long, the throat ventricose, the tube 4-6 mm. long, the upper lip 4-5 mm. high, the lower
lip 4.5-6.5 mm. long; stamen connective 5-6 mm. long, hairy opposite its insertion. S.
laxa Benth. Rocky, sandy or gravelly soils on brushy slopes, thickets and chaparral from
Edwards Plateau s. to coast in Tex., Jan.-Oct.; also Mex.

13. Salvia penstemonoides Kunth & Bouche. Brc RED SAGE. Perennial, nearly glabrous
or below sparsely hirsute; stems to 15 dm. high, leafy to the summit; leaves thickish, 
linear-lanceolate to oblong-lanceolate, acute to acuminate and mucronate, entire or 
obscurely denticulate and with ciliolate-scabrous margins, the midnerve prominent be
neath; lower leaves 7.5-13 cm. long, with long margined petioles; tlpper leaves gradually 
much smaller and becoming essentially sessile; floral leaves and the similar persistent 
bracts and bractlets of the elongated racemifonn or narrowly thyrsoidal inflorescence 
ovate-lanceolate to linear-lanceolate, cuspidate; cymules subsessile, 3- to 5-flowered; calyx 
equaled by the hirsute pedicels, campanulate, strongly bilabiate, about 13 mm. long, 
glandular-puberulent, the upper broad lip truncate and with 3 short and broad cuspidate
mucronate teeth, lower lip 2-parted with its teeth lanceolate and cuspidate; corolla crim
son, about 4 cm. long, slightly pubescent, its tube villous-annulate towards the base 
inside, its large and nearly straight upper lip half the length of the gradually enlarged 
exserted tube, the middle lobe of the small lower lip concave and entire; style glabrous. 
In seepage on limestone ledges and banks along streams in cen. Edwards Plateau, June
Oct.; endemic. 

14. Salvia farinacea Benth. MEALY SAGE, MEALY-CUP SAGE. Perennial herb to 1 m. high,
minutely and canescently puberulent or glabrous below, tl1e i.tems numerous in a cluster; 
lower leaves with slender petioles to 4 cm. long, linear to ovate-lanceolate or even ovate, 
obtuse to cuneate or rarely subcordate at base, to about 10 cm. long and 3 cm. wide, 
usually much smaller, coarsely and irregularly serrate; upper leaves lanceolate or linear
lanceolate, sometimes entire; floral bracts subulate to ovate-lanceolate, mostly caducous; 
spiciform inflorescence on a long naked peduncle, interrupted, composed of densely many
flowered clusters, finely and ( with the calyx) densely and softly white-tomentose ( often 
tinged with violet); calyx oblong-cylindraceous and ( in age) striate-sulcate, truncated 
and hairy at apex, tl1e 3 short teeth very broad and obtuse; corolla to 25 mm. long, purple 
or violet-blue, the tube 6-9 mm. long, tl1e upper lip 3-6 mm. high, with middle division 
obcordate and 2-lobed. In limestone soils in prairies, tl1ickets, meadows, hillsides and 
floodplains in mo�t of Tex., mainly in cen. and w. Tex., Apr.-Nov.; also N.M. 

Some plants in Brewster County have all their leaves linear. The broad-leaved plants, 
found especially on the Rio Grande Plains, that are abruptly contracted to a truncate or 
subcordate base, are segregated as var latifolia Shinners. 

15. Salvia leptophylla Benth. Perennial herb to about 1 m. high, the erect stems
usually forming clumps, typically glabrous but sometimes setose ( especially at nodes); 
leaves linear, attenuate to each end, to 8 cm. long, at most 5 mm. wide, more or less 
glandular-punctate tliroughout, entire or rarely remotely denticulate or serrulate; flowers 
1 to 3 in  bracted verticils in slender interrupted virgate spikes 1.5-3 dm. long, the verticils 
1-4 cm. apart; pedicels 2-3 mm. long; calyx to 1 cm. long, glabrous to hispid, resinous
dotted, the lips subequal, the upper lip 7-veined; corolla blue to indigo-blue, the tube
1-11 mm. long, slightly narrowed at base, with or without papillae, the upper lip 3.5-5.5
mm. high, the rounded lower lip 1-10 mm. long and with the mid.lobe emarginate or



Labiatae (Mint Family) 1369 

undulate. S. angustifolia Cav. and var. glabra Gray. In cobbly-gravelly soils in dry 
washes and stream beds in mts. of the Trans-Pecos, Sept.-Nov.; also Mex. 

16. Salvia azurea Lam. BLUE SAGE. Erect perennial from a heavy rootstock, to 15 dm.
high, cinereous with short curving pubescence, rarely essentially glabrous, the leafy stem 
simple or branched; leaves to 1 dm. long and 4 cm. wide; lower leaves often lanceolate 
or oblong, obtuse at apex, tapering to a petiole, denticulate or serrate; upper leaves often 
linear and entire; inflorescence spiciform, the flower whorls crowded above, tomentulose
sericeous; floral bracts subulate, somewhat persistent; calyx oblong-campanulate, 4.5-10 
mm. long, appressed-hispidulous, cleft about one fourth its length, obscurely bilabiate,
the broad upper lip entire; corolla deep-blue or rarely white, 15-25 mm. long, with 
prominently exserted tube, the lower lip sinuately 3-lobed and emarginate. Dry prairies,
oak-cedar hills, flats and openings throughout most of Tex., May-Nov.; from S.C. to Fla.,
w. to Neb., Colo., Ark., Tex. and Mex.

Most of our material belongs to var. grandiflora Benth. ( S. Pitcheri Nutt.) with
reflexed hairs on the stem in contrast to the less common var. azurea with spreading or 
ascending hairs on the stem. 

11. Salvia re8exa Homem. ROCKY MOUNTAIN SAGE. Annual herb, often bushy-branched,
the puberulent to glabrous stem to 7 run. high; leaves lanceolate to linear-oblong or linear
lanceolate, obtuse to acute at apex, tapering to a slender petiole to 15 mm. long, spreading 
or reflexed, the larger ones to 5 cm. long and 12 mm. wide, irregularly serrate to entire, 
glabrescent above; flowers 1 to 3 in a whorl, with winged pedicels 2-3 mm. long, forming 
a slender interrupted spike; calyx 4-8 mm. long, deeply bilabiate, minutely hairy on the 
nerves, cleft about halfway to the base, the upper lip entire; corolla blue to whitish, only 
slightly exserted, the tube 4-4.5 mm. long, the erect upper lip 2.5-3 mm. high, the lower 
rounded lip 4.5-5 mm. in diameter. S. lanceolata Willd., S. lanceaefolia Poir. Dry soil in 
fields, gravel-clay flats, ledges, slopes and rocky soils generally, mostly in w. two thirds 
of Tex., May-Oct.; from Wisc. to Mont., s. to Ark., Tex., Ariz. and Mex.; adv. eastw. 

18. Salvia subincisa Benth. Erect annual herb to about 4 dm. high, branched and
pubescent above; leaves with petioles to 3 cm. long, oblong-elliptic to lanceolate, acute at 
apex, narrowly cuneate at base, 2.5-5 cm. long, rarely more than 15 mm. wide, the 
margins irregularly incised-serrate; flowers solitary or as many as 3 in verticils spaced 
1-3 cm. apart; bracts broadly ovate, 3 mm. long, caducous; calyx 4.5-8.5 mm. long,
glandular-pilose; corolla tube 4-4.5 mm. long, the upper corolla lip 2.5 mm. broad, the
lower corolla lip 7-8 mm. long; lower fork of anther connective bearing its lateral lobe at
the middle; style glabrous. Reported from w. Tex., w. to Ariz. and n. Mex.

19. Salvia hispanica L. Annual coarse much-branched herb to about 1 m. high, more
or less canescent; leaves long-petioled, pale-green, ovate, acute to acuminate at apex, to 
12 cm. long and 5 cm. wide, tl1e margins crenate-serrate; flowers in heads on a long
peduncled spicifonn inflorescence, with persistent foliaceous broad acuminate bracts; 
calyx 7.5-11 mm. long; corolla tube about 5 mm. long, the upper corolla lip about 3 mm. 
wide, the lower corolla lip 3.5-5 mm. long. A nat. of Mex., s. to S.A. and the W.I., introd. 
in Tex. and elsewhere. 

20. Salvia coccinea Murr. TROPICAL SAGE, MIRTO, MEJORANA. Perennial with herbace
ous or suffrutescent stems to 1 m. high, canescently pubescent to glabrate or hirsute toward 
the base with long spreading hairs; leaves with petioles 1-3.5 cm. long, membranaceous, 
veiny, deltoid-ovate, obtuse to acute at apex, truncate to cordate at base, crenate, mostly 
soft-tomentulose beneath, to 7 cm. long and 5 cm. wide; raceme virgate, the clusters 
few- to several-flowered and rather distant; pedicels 3-6 mm. long; calyx 6-9 mm. long, 
crisp-hirtellous, usually tinged with red, the lips of the calyx nearly half that of the tube; 
corolla usually about 25 mm. long, much-exserted, bright-red or deep-scarlet-red, 
pubescent or puberulent without, its narrow tube 13-17 mm. long and moderately en
larged above, the upper lip 3.5-5 mm. long, the lower lip twice the length of the upper 
one from which the stamens protrude; lower forks of the stamen connective long and 
narrowly linear; style glabrous. In sandy soils in thickets, chaparral, on edge of and in 
open woods in e. and s. Tex., Feb.-Nov.; from S.C. to Fla. and Tex.; also Mex. 

21. Salvia arizonica Gray. Perennial herb with creeping woody rootstocks, 3-6 dm.
high, glabrous except for 2 puberulent lines down the stem and some long straggly hairs 
near base of stem; leaves with slender petioles to 1 cm. long or more, deltoid-ovate, 
obtuse to acute, often abruptly cuneate at base, glabrous, 3-5 cm. long, 15-35 mm. wide, 
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coarsely and obtusely crenate or serrate, dark-green above, light-green and minutely 
dark-punctate beneath; inflorescence spiciform and interrupted; clusters several-flowered, 
at intervals of 1-3 cm.; pedicels about 2 mm. long; floral bracts membranaceous, ovate
lanceolate, caudate, equal to the flowers, caducous; calyx 5-8 mm. long, usually purplish
tinged, dark-punctate, bilabiate to the middle or nearly so, the upper lip subulate and 3-
toothed, the lower lip strongly 2-toothed; corolla deep-blue to bluish-lavender or rarely 
pinkish, the tube 6-8 mm. long and a little exserted, the upper lip about 4 mm. long, the 
lower lip 6-9 mm. in diameter; style beardless. In rocky soils and among boulders in 
canyons and in open forests in mts. of the Trans-Pecos, July-Oct.; w. to Ariz. 

22. Salvia tiliaefolia Vahl. Annual herb to 1 m. high, the stems sparsely crisped-hirtel
lous above; leaves with slender petioles 2-6 cm. long, broadly triangular-ovate to rhombic
ovate, cordate-truncate to rounded-cuneate at base, obtuse to acute at apex, thin-mem
branaceous, the primary le�ves 3-12 cm. long, sparingly pubescent, dark-green above, 
sparsely crenate-serrate; verticils 6- to many-flowered, 1-2 cm. apart, in an elongate 
interrupted simple or branched spiciform inflorescence 15-25 cm. long; pedicels 3-5 mm. 
long; calyx 4.5-9 mm. long, sparsely subappressed-hispidulous on the ribs; corolla bluish, 
6-8 mm. long, the tube 3.5-4 mm. long, the upper lip 1-2 mm. high, the lower lip 2-2.5
mm. long. Introduced as a street weed in Marfa, Presidio Co.; w. to Ariz. and s. to S.A.

20. MONARDA L.168 MoNARDA. HoRsEMINT 

Erect or ascending herbs or shrubs; leaves odoriferous, ovate to lanceolate or linear, 
entire or toothed; flowers in a few verticils closely surrounded by bracts to form head
like clusters that form interrupted spikes and/or terminate the branches; calyx tubular, 
13- to 15-nerved, usually hairy in the throat; corolla elongated, strongly bilabiate, with
a slightly expanded throat; lips linear or oblong, somewhat equal; upper lip erect or
arched, entire or slightly notched; lower lip spreading, 3-lobed at the apex, its lateral
lobes ovate and obtuse, the middle lobe narrower and slightly notched; stamens 2,
elongated, ascending, inserted in the throat of the corolla.

About 20 species extending from Canada to Mexico. 
1. Heads solitary and terminal, rarely two; upper lip of the corolla somewhat arcuate

but usually erect and in continuation of the tube, the expanded portion of the 
corolla tube ( the throat) as long as or longer than the cylindrical unexpanded 
part; stamens exserted beyond the upper corolla lip; leaves ovate to ovate-lanceo
l�te, abruptly narrowed to truncate or subcordate at base ( 2) 

1. Heads two or more, forming an interrupted spike; corolla sickle-shaped when viewed
from the side because of the markedly falcate upper lip, the expanded portion of 
the coro11a tube usually shorter than the cylindrical unexpanded part; stamens 
usually not exserted from under the upper corolla lip; leaves elliptic to oblong or 
even linear, mostly gradually narrowed to base ( 6) 

2 ( 1). Corolla pale-rose-purple to whitish, with purple-red dots on lower lip; leafy floral 
bracts with long-pilose margins; calyx teeth usually conspicuously stipitate-glandu
lar ( 3) 

2. Corolla white to lavender or rose-purple, not spotted; leafy floral bracts with minutely
pubescent margins; calyx teeth with or without few sessile glands ( 4) 

3( 2). Upper lip of corolla bearded at tip, about as long as the tube which is not 
exserted from the calyx ........................ 1. M. Bradburiana.

3. Upper lip of corolla not bearded at tip, about half as long as the tube which is long-
exserted from the calyx ........................ 2. M. Russeliana.

4(2). Nodes and often lower part of stem long-pilose with spreading hairs; glomerules 
lax and open so that component branches are readily visible; pedicels 2-5 mm. long; 
corolla creamy-white . . . . . . . . . . . . . . . . . . . . . . . . . . 3. M. Lindheimeri.

4. Nodes and stems essentially glabrous or with minute appressed or incurved hairs;
glomerules tight and compact; pediccls 1-2 mm. long; coro11a lavender or purplish, 
rarely whitish ( 5) 

-----

,.. Adapted mainly from Elizabeth McClintock and Carl Epling in Univ. Calif. Puhl. 
Bot. 20:147-194. 1942; Rainer W. Scora in Univ. of Calif. Publ. Bot. 41:1-59. 1967. 
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5(4). Petioles usually more than 10 mm. long; distribution in east Texas ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. M. fistulosa. 

5. Petioles usually less than 5 mm. long; distribution in mountains of the Trans-Pecos
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. M. menthifolia. 

6( 1). Calyx teeth aristate; floral bracts aristate ( 7) 
6. Calyx teeth deltoid to narrowly triangular-lanceolate, not aristate; floral bracts acute

to acuminate but not aristate ( 9) 
7 ( 6). F1oral bracts similar in shape, oblong, typically reflexed at about the middle to 

reveal the pubescent purplish inner ( adaxial) sudace ..................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. M. citriodora. 

7. Floral bracts dissimilar, the outer ones broad, becoming progressively narrower in
wardly, rarely reflexed, essentially glabrous ( 8) 

8 ( 7). Calyx teeth stout and rigid, 4-6 mm. long; bracts elliptic, with strongly raised 
veins ........................................ 7. '!11.. clinopodioides. 

8. Calyx teeth slender and somewhat flexible, 2-3 mm. long; bracts ovate, with slightly
raised veins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. Al. pectinata. 

9( 6). Perennial or rarely annual herb, the laxly leaved stems usually with elongate inter
nodes; largest leaves mostly more than 8 mm. wide, usually long-tapering to a 
distinct petiole; floral bracts usually tinged wholly or in part with yellow or white, 
rarely purplish ........................•...•.• 9. M. punctata. 

9. Shrubs or woody perennials, the densely leafy stems with short internodes; largest
leaves mostly less than 8 mm. wide, subsessile or shortly petiolate; :floral bracts 
usually tinged with red or purple ( 10) 

10( 9). Leafy part of stem densely pubescent with long coarse spreading hairs; leaves 
narrowly lanceolate, coarsely toothed to well below the middle, densely pubescent 
with long hairs on the lower surface; floral bracts coarsely toothed above middle; 
along the coast in Aransas, Refugio and San Patricio counties ................ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. M. maritima. 

10. Leafy part of stem minutely puberulent with appressed or decurved hairs; leaves
linear to very narrowly linear-lanceolate, subentire to sparsely serrulate mostly 
above the middle, minutely pubescent to somewhat pilose especially below the 
middle on lower surface; floral bracts entire or rarely remotely toothed; distribu
tion on the Rio Grande Plains and inland in south-central Texas ( 11) 

11 ( 10). Herbage cinereous-canescent; leaves linear, obtuse to acute; flowering from 
January to July; in Rio Grande Plains ............ 11. M. fruticulosa. 

11. Herbage typically bright-green; leaves linear to narrowly linear-lanceolate, long
acuminate; flowering from late June to October; in south-central Texas ( centered 
in Bastrop-Guadalupe-Gonzales counties) ......... 12. M. viridissima. 

1. Monarda Bradburiana Beck. Stems 3-6 dm. high, usually simple, glabrous or very
sparsely villous; leaves sessile or with petioles to 5 mm. long, ovate to deltoid-ovate or 
triangular-lanceolate, 5-10 cm. long, 2-5 cm. wide, acuminate at apex, rounded to sub
cordate at base, the margins serrate, sparsely hairy above, villous on the veins beneath; 
heads 15-25 mm. thick ( excluding the corollas); bracteal leaves often tinged with pink 
or purple, spreading or reflexed, lanceolate; calyx tube 9-14 mm. long, hirsute in the 
throat, its subulate lobes 2-4 mm. long and often stipitate-glandular; corolla pale-rose
purple to white, dotted with purple, 25-35 mm. long, the upper lip about as long as the 
tube which is not exserted from the calyx. In wooded areas and thickets, known only from 
Kerr Co., Apr.-June; from Ala. to Tex., n. to Ind., Ia. and Kan. 

2. Monarda Russeliana Nutt. Perennial herb 3-8 dm. high; stems slender, simple or
sparingly branched from the middle, the median internodes commonly about twice the 
length of the subtending leaves, all correspondingly elongated and often tortuous as 
though growing through shrubbery, provided with a few downward curling hairs or 
entirely glabrous; leaves with petioles less than 5 mm. long, ovate-lanceolate to narrowly 
lanceolate, 4-6 cm. long, 1-2.5 cm. wide, remotely serrulate to entire, usually thinly 
hirsute with upwardly directed hairs ( especially along the margins); glomeruies to 2 
cm. broad ( excluding the corollas); outer bracts subfoliar, tending to membranous and
often purplish tinged, usually reflexed; calyx tube 8-12 mm. long, the subulate teeth
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usually about 2 mm. long and bearing stubby capitate glands, the orifice thinly hirsute, 
the tube puberulent with minute spreading hairs and sprinkled with longer hairs similar 
to those of the stems; corolla pale-lavender or white, purple-dotted, 2-3.5 cm. long, the 
tube conspicuously exceeding the calyx, the galea hirtellous or glabrous ( not bearded), 
the throat hirtellous within. M. virgata Raf. In gravelly, rocky or sandy soils at edge of 
woods or in open dry Bats or rolling woodlands in n.e. Tex., Apr.-June; from Ky. and 
Tenn., s.w. to Okla. and Tex. 

3. Monarda Lindheimeri Gray. Perennial herb 3-6 dm. high; stems simple or branched,
glabrous or finely pubescent with downwardly curled hairs or rarely densely covered with 
stiffish spreading hairs; largest leaves with petioles mostly less than 5 mm. long, prevailingly 
ovate, occasionally ovate-lanceolate, varying from one half to two times as long as the 
internodes that they subtend, usually borne at the second to the sixth node below the 
glomerule, 3-5 cm. long, usually 15-25 mm. broad but as much as 4 cm. broad, broadest 
just above the base, glabrous or minutely puberulent or rarely covered like the stem with 
dense spreading hairs, serrate or occasionally subentire ( particularly the upper pair); 
glomerules 2-5 cm. broad ( excluding the corollas), the component branches visible ( at 
least in older specimens), as much as 12 mm. long, the outer bracts subfoliar and usually 
reflexed; calyx 9-12 mm. long, puberulent with short spreading hairs, the acuminate 
teeth 1-2 mm. long, the orifice hirsute within with stiff erect hairs, sometimes bristling 
with stiff spreading hairs at the base of the teeth; corolla creamy-white, 1.7-3 cm. long, 
pubescent with short curling hairs, the upper lip comose, the tube 11-19 mm. long, 
gradually expanded l+Pward, the stamens seated 1-2 mm. within the tube. Usually in 
sandy soils in and on the edge of woods, in meadows, on slopes and flats in e. fourth 
of Tex., Apr.-Aug.; also La. 

4. Monarda fistulosa L. WILD BERGAMONT, LONG-FLOWERED HORSEMINT. Perennial
herb to 15 dm. high; stems simple or usually branched, pubescent in the upper parts with 
downwardly curled hairs, glabrous below, sometimes with longer spreading hairs, rarely 
glabrous; leaves gray-green, firm (except in deep shade), narrowly triangular-ovate to 
-lanceolate, or sometimes cuneate at base, the straightish serrate-dentate sides tapering
to tip, definitely petioled, spreading-hirsute or -villous with long hairs along the nerves
beneath, the larger blades to 4 cm. broad and with petioles to 15 mm. long; uppermost
leaves and foliaceous reflexed bracts often pink-tinged; glomerules mostly terminal, to 3
cm. broad ( excluding the corollas); calyx 7-12 mm. long, puberulent with short spreading
hairs, the acuminate teeth usually 1-2 mm. long, the orifice hirsute with stiff erect hairs
within, sometimes bristling with similar spreading hairs at the base of the teeth; corolla
lavender, 2-3 cm. long, pubescent with short soft curling hairs, the upper lip comose, the 
tube 15-24 mm. long and gradually expanded upward; stamens seated about 1 mm. 
within the tube. In dry open woods, old fields, wet meadows and ditches, edge of woods
and marshes in e. fourth of Tex., May-July; from Que. and N.E., w. to Minn., s. to Ga.,
Ala., La. and Tex.

5. Monarda menthifolia Grah. Perennial herb 3-10 dm. high; stems simple, rarely
branched, pubescent in the upper parts with downwardly curled or spreading hairs and 
glabrous below or the entire stem glabrous; largest leaves ovate to ovate-lanceolate or 
lanceolate, 3.5-9 cm. long, 1-3.5 cm. broad, serrate or less often subentire (particularly 
in the narrow-leaved forms), the upper surfaces usually softly hirtellous with more or 
less appressed hairs or glabrous, the lower surfaces usually pubescent with curled hairs 
or sometimes subtomentose; median petioles mostly 2-5 mm. long, rarely as long as 12 
mm., usually pubescent with short appressed hairs; glomerules 15-25 mm. broad ( ex
cluding the corollas), tl1e outer bracts subfoliar, frequently pink-tinted, reflexed rather 
tl1an spreading; calyx 7-12 mm. long, occasionally pink-tinted, puberulent with short 
spreading hairs, the acuminate teeth 1 mm. long, the orifice hirsute within with stiff 
erect hairs shorter than the calyx teeth, sometimes bristling with similar spreading hairs 
at the base of the teeth; corolla lavender or rose-purple, 25-38 mm. long, pubescent with 
short curling hairs, the upper lip comose, the tube 15-25 mm. long, gradually expanded 
upward, the stamens seated 1-3 mm. within the tube. M. fistulosa var. menthifolia (Grab.) 
Fern. Beneath oaks in canyons of mts. in the Trans-Pecos, May-July; from Man. to B.C., 
s. to Tex., N.M., Ariz. and n. Mex.

6. Monarda citriodora Cerv. LEMON BEEBALM, LEMON-MINT, HORSEMINT. Annual or
sometimes biennial to 8 dm. high, branching chiefly in the inflorescence or unbranched, 
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seldom branched at the base, pubescent with small downwardly curled hairs; leaves 
with petioles to 3 cm. long, lanceolate or oblong, the largest mostly 3-6 cm. long, to 15 
mm. wide, thinly and evenly puberulent, glabrate, their margins remotely serrate or
subentire and usually ciliate near the base with longer bristles; glomerules 15-35 mm.
broad ( exclusive of the corollas); outer bracts subfoliar and spreading, less often reflexed;
inner bracts oblong, infrequently lanceolate, commonly 6-9 mm. broad, abruptly acumi
nate to a spinose bristle 2-5 mm. long, usually reflexed from the middle only, thus
enclosing the calyces in a bowl-like involucre, their inner surface densely canescent with
minute hairs, often purple, the outer surface pubescent, the margins more or less ciliate
at least below the middle; calyx tube 6-13 mm. long, puberulent with minute upwardly
curled hairs, orifice densely bearded, the aristate teeth 2-7 mm. long, puberulent and
more or less hirsute with bristlelike hairs; corolla white or pink, dotted with purple, its
tube 7-19 mm. long ( including the funnelform throat which is commonly 3-7 mm. long),
the upper lip about equal to the lower lip, both shorter than the tube. M. dispersa Small.
Rather ubiquitous, mostly in sandy loams or rocky soils on slopes and hills or in prairies,
meadows and savannahs throughout Tex., Apr.-Oct.; from Mo. and Kan., s. to Tex. and
n.e. Mex.; adv. eastw.

Represented in Texas by two variants. 
1. Leaves 2-3.5 cm. long, 5-10 mm. wide; bracts not wider than 4 mm.; calyx tube 6-7

mm. long; calyx lobes 2-3 mm. long; unexpanded portion of corolla tube 6-7 mm.
long, expanded portion 2-4 mm.; apex of upper corolla lip glabrate; confined to
extreme southern Texas ........................ var. parva Seara. 

l. Leaves 2.5-6 cm. long, 8-12 mm. wide; bracts mostly wider than 4 mm.; calyx tube
7-14 mm. long; calyx lobes ciliate; unexpanded portion of corolla tube 7-10 mm.
long, expanded portion 4-6 mm.; apex of upper corolla lip with 1-2 mm. long
pilosity; widespread ........... ................ var. citriodora.· 

7. Monarda clinopodioides Gray. BASIL BEEBALM. Annual, commonly 2-3 dm. high,
rarely to 55 cm., sparingly branched at the base or unbranched, the stems pubescent 
with downwardly curled hairs with which occasional longer bristles may be found; leaves 
with petioles 4-15 mm. long, mostly oblong, the largest 2-5.5 cm. long, 6-15 mm. wide, 
rarely more, broadest near the middle, glabrous or puberulent, the margins remotely 
serrate or entire; glomerules 1.5-3 cm. broad ( exclusive of the corollas); outer bracts 
similar to the leaves but usually ending in a bristle; inner bracts ovate or elliptic, 3-7 
mm. broad, abruptly acuminate to a stoutish spinose bristle, the midvein and usually 2
or even 4 to 6 lateral veins well-developed and conspicuous, even costate, the inner sur
faces glabrous, the outer surface evenly puberulent but not canescent, the margins
regularly pectinate-ciliate with bristlelike hairs; calyx tube 8-9 mm. long, puberulent with
small upwardly curled hairs ( especially in the lower ·parts), usually more or less hirsute
in the upper parts with bristlelike hairs, the orifice densely hirsute; calyx teeth subulate,
stout, stiffish, usually red, 4-6 mm. long; corolla pink or nearly white, its tube 11-15 mm.
long ( including the funnelform throat that is usually 4-5 mm. long), the upper lip equal
to or somewhat longer than the lower and equal to or somewhat shorter than the tube.
In sandy or caliche soils and occasionally on granite in meadows, fields, grassy flats and
grassy areas in open woodlands mostly in the e. half of Tex., Apr.-June; from Kan.
through Okla., s. to Atascosa Co., Tex.

8. Monarda pectinata Nutt. PLAINS BEEBALM. Annual to 3 dm. high, usually branched
several times from the base, often spreading and globose; stems pubescent with down
wardly curled hairs and with occasional longer bristles; leaves oblong to oblong-lanceo
late, with petioles to 15 mm. long, the largest 2-5 cm. long and 6-12 mm. wide, glabrous 
or sparingly puberulent, their margins remotely serrate or subentire; glomerules 15-25 
mm. broad ( exclusive of the corollas); foliar bracts nearly or quite glabrous, straight and
flat, divergent from base, greenish, 2-7 mm. broad, acuminate to a spinose slender bristle,
the margins regularly pectinate-ciliate with bristlelike hairs; calyx tube 6-8 mm. long,
puberulent with minute upwardly curled hairs or glabrous, very rarely with a few bristle
like hairs, the orifice hirsute, the slender teeth not rigid ( 2-3 mm. long) and more or
less hirsute with bristlelike hairs, often colored; corolla pink or nearly white, its tube
8-14 mm. long (including the funnelform throat which is usually 3-5 mm. long}, the
lips about equal and usually shorter than the tube. In sandy dryish soils on hills, in
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pastures and along streams in w. and n.w. Tex., May-July; from Neb., Colo. and Ut. s. 
to Tex., N.M. and Ariz. 

9. Monarda punctata L. SPOTTED DEEDALM, HORSE1.UNT. Perennial, biennial or annual,
rarely as much as l m. high, sparingly branched at the base or unbranched below 
the inflorescence, the stems and leaves variously puberulent or pubescent with curled 
and sometimes spreading bristlelike hairs; leaves petiolate, lanceolate to oblong-lanceolate 
or oblong, subentire to serrate, of varied size, 15-9 5 mm. long; glomerules 15-25 mm. 
broad ( exclusive of the corollas ), subtended by spreading or reflexed yellowish to whitish 
or rarely purplish entire or remotely serrate bracts that are suborbicular to oblong or 
lanceolate and usually ciliate on the margins near the base, the outer bracts foliar; calyx 
4.5-9 mm. long, commonly finely pubescent; calyx teeth deltoid to narrowly triangular
lanceolate, acute to acuminate or even subspinose at the tip but not at  all aristate; corolla 
whitish, yellowish or rarely pinkish and usually maroon-spotted, the usually falcate upper 
lip longer than the stamens. Usually in dryish or sandy soils. 

Represented by several variants, throughout much of the eastern hall of the U.S., of 
which, according to Scora ( 1967 ), the following are found in Texas. 

1. Leaves pubescent with long hairs mainly along the mid vein on lower surface ( 2)
I. Leaves pubescent with yery short curled hairs on both surfaces ( 3 )
2 ( 1). Corolla white to cream-colored, the upper lip marked with pale maroon spots;

stem with few usually not spreading bristles ...... var. Jasiodonta Gray. 
2. Corolla deep-yellow, the upper lip mar1:ed with deep-dark-maroon spots; stem with

spreading bristles ............................. var. arkansana McCI. & Epl. 
3 ( 1). Calyx teeth widely deltoid, approximately as long as broad, mostly acute; corollas 

cream-colored to white or pink; bracts pale- or whitish-green; leaves 3-4 cm. long, 
10-13 mm. wide, uniformly pubescent ............ var. occidentalis (Epl.) 

Palm. & Steyerm. 
3. Calyx teeth narrowly deltoid, rarely as broad as long, mostly acuminate; corollas yel

lowish to white and pink; bracts green to yellowish-green; leaves 4-7 cm. long, 
3-25 mm. wide, variously pubescent ( 4 )

4( 3). Leaves linear-lanceolate to linear, not wider than 8 mm., obscurely petioled; habit 
predominantly shrnbby [= M. viridissima] ....... var. immaculata (Penn.) 

Scora. 
4. Leaves elliptic to lanceolate, commonly 8-25 mm. wide, distinctly petioled; habit

commonly erect, simple or variously branched ( 5)

5( 4). Calyx orifice closed with dense hirsute bristles; corollas yellow, the upper lip 
distinctly blotched with maroon spots; leaf blndes commonly 6-8 cm. long; in 
Austin and Hays counties ...................... var. Stanfieldii ( Small ) 

Cory. 
5. Calyx orifice glabrous or only slightly bearded; corollas yellow to pale-yellow, the

upper lip blotched heavily or only slightly stippled with maroon spots; leaf blades 
commonly 2.5-7 cm. long (6) 

6( 5). Corolla yellowish with the upper lip blotched heavily with large maroon spots; 
leaf blades 5-7 cm. long, 10-15 mm. wide, usually as long as or longer than 
the internodes they subtend .................... var. intennedia ( McCI. & 

Epl.) Waterfall. 
6. Corolla pale yellow with the upper lip slightly stippled with small maroon dots;

leaf blades commonly 5-6 cm. Jong, 7-13 mm. wide, usually shorter than the 
internodes they subtend ........................ var. Coryi ( McCI. & Epl.) 

Cory. 
10. Monarda maritima (Cory ) Conell. Much-branched shrub to 1 m. high or more;

stems densely cottony-tomentose with long spreading white hairs; leaves numerous, 
crowded on the stems, linear-lanceolate, sessile or short-petioled, tapered to an acute to 
acuminate apex, more or less conduplicate, to about 4 cm. long and 8 mm. wide, coarsely 
serrate, subglabrous above, densely long-pubescent beneath with white spreading or 
twisted hairs; Horal glomerules often approximate; outer bracts subtending the glomerules 
purplish, expanded toward the apex, rounded and toothed, the apical tooth abruptly 
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deltoid-acuminate and to 2 mm. long. with 5 or more frequently minute glandular-pointed 
teeth on either side; inner bracts subtending the glomerules narrow, not purplish, long
acuminate, minutely and sparsely toothed or entire, long-ciliate { especially below the 
middle); calyx 8-9 mm. long, the subulate teeth 1.5-2 mm. long and ( at most) puberu
lent; corolla white. M. punctata var. maritima Cory. In deep sands in Aransas, Refugio 
and San Patricio cos., May-Nov.; also Cameron Parish, La. 

II. Monarda fruticulosa Epl. Diffusely branched shrub, to about 65 cm. high; stems
canescent; leaves linear, tapered at base, obtuse to acute at apex, usually 2-3 cm. long, 
mostly less than 3 mm. wide, prevailingly entire, sometimes toothed above the middle, 
typically canescent on both surfaces with short fine hairs, often with several long cilia 
on the basal half; floral bracts light-pink-cerise; calyx 4-5 mm. long, pubescent with short 
fine spreading hairs, the orifice bearing long silky curled or spreading hairs; calyx teeth 
about 1 mm. long, narrowly deltoid and acuminate, covered with long silky curled hairs; 
corolla white or pinkish, often tinged or marked with pink or lavender, usually not dotted, 
the expanded portion of the tube 4.5-5.5 mm. long. the throat 3-4 mm. long. M. punctata 
var. fruticulosa ( Epl.) Scora. In deep sand or sandy loam in prairies, mesquite plains, 
open woods and fields, and on active dunes on the Rio Grande Plains, throughout the 
year but mostly Jan.-July; endemic but possibly also in adj. Mex. 

12. Monarda viridissima Correll. Woody perennial to 8 dm. high, with one or more
erect puberulent stems that are sparsely branched above; nodes rather short, often less 
than 4 cm. long; leaves linear to very narrowly linear-lanceolate, tapered at base to a 
slender petiole to about 1 cm. long, long-acuminate at apex, to about 9 cm. long, and 8 
mm. wide or less, usually much smaller, typically bright-green and more or less pubes
cent, sometimes with a loose tomentum on lower surface along midrib below the middle
or with only a few long marginal hairs near the base, rarely essentially glabrous, re
motely several-toothed above the middle to subentire; flower whorls as many as 5 per 
stem; floral bracts broadly ovate to elliptic-lanceolate, acuminate, deep-cerise-pink to 
purple, the largest to about 2 cm. long, entire or remotely few-toothed above middle; 
calyx about 6 mm. long, often tinged with purplish-red, with a tuft of white erect hairs 
within mouth of orifice, the sparsely hirsute subulate teeth mostly about 1 mm. long; 
corolla white to creamy-white, sometimes tinged or marked with pink, with scattered 
reddish dots. M. punctata var. immaculata {Penn.) Scora. Deep sand or sandy soils in 
open oak and pine-oak forests, s.-cen. Tex. ( centered in Bastrop-Guadalupe-Gonzales 
cos.), late June-Oct.; endemic. 

21. BLEPHILIA Raf.

Perennial herbs with erect or ascending sparingly branched stems; leaves similar to 
those of Monarcla; flowers numerous, pale-bluish-purple, crowded in axillary or terminal 
globose whorls; calyx tubular, 13-nerved, naked in the throat, distinctly bilabiate with the 
upper lip longest, the teeth narrowly triangular to awned; corolla bilabiate, inflated in 
the throat, villous, the lobes shorter than the tube; upper lip erect, entire; lower lip 
spreading or deflexed, 3-cleft with the rounded lateral lobes larger than the oblong 
notched median lobe; stamens 2, exserted. 

Only two species. No Texas material has been seen. They are included here based on 
Fernald's report of their occurrence in the state. 

1. Lobes of the lower calyx lip extending beyond the sinuses of the upper calyx lip . . ..
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. B. ciliata. 

1. Lobes of the lower calyx lip not reaching tlie sinuses of the upper lip ... .. . .. . . ..•
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. B. hirsuta.

1. Blephilia ciliata ( L.) Ben th. Stems closely pubescent with recurved hairs, to 9 dm.
high; leaves subsessile, ovate-oblong to lanceolate, narrowed at base, obtuse to subacute 
at apex, downy-white beneath, entire to somewhat toothed, 3-6 cm. long; flower heads 
3 to 5, continuous; outer bracts ovate, acute, colored, ciliate, as long as the calyx; calyx 
1-9 mm. long; corolla pale-blue with purplish spots, 1-1.4 cm. long, pubescent. In dryish 
woods and open thickets, possibly in n.e. Tex., May-Aug.; from Vt. to Wisc. and Ia., s. 
to Ga., Miss., Ark., Okla. and(?) Tex. 
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2. Blephilia hirsuta (Pursh) Benth. Woon-MINT. Stems hirsute with spreading hairs, to
1 m. high or more; leaves long-petioled, ovate to ovate-1.anceolate, rounded to cordate at 
base, acute to subacuminate at apex; Bower heads 3 to 5, each separated by a well
developed intemode; bracts linear-subulate, shorter than the long-haired calyx; calyx 
6-9 mm. long; corolla similar to B. ciliata. In moist shaded areas, possibly in n.e. Tex.,
May-Sept.; from Que. and Vt. to Minn., s. to Ga., Tenn., Ark. and (?) Tex.

22. PERILLA L.

About a half dozen species natives of Asia. 
I. Perilla frutescens ( L.) Brit,!;. "BEEPSTEAK PLA:NT. Coarse aromatic annual, often

purple or suffused with purple; .rtem erect, branching, to about 1 m. high; leaves ovate
oblong to broadly ovate, to 15 cm. long, short-acuminate at apex, coarsely serrate or in
cised, obtuse to rounded at base but cuneately tapered into the long petiole; flowers 
small, purple or white, borne singly in the axils of small bracteal leaves to form a loose 
elongate spikelike I-sided raceme to 15 cm. long; bracteal leaves oval, folded, rarely 
greatly enlarged; pedicels 1-3 mm. long; calyx campanulate, 10-nerved, bilabiate, the 
lips lobed, at anthesis about 3 mm. long, in fruit distended on the lower side and 9-12 
mm. long, hairy within; corolla white, tubular, about as long as calyx or slightly longer;
corolla lips about equal in length, the 5-lobes broadly rounded; stamens 4, nearly equal,
1-traight, not connivent, about as long as the corolla; cocci globose, reticulated. In damp
woods, along open-wooded streams and seepage areas in e. Tex., July-Nov.; from Fla. to
Tex., n. to N.E., N.Y., 0., Ind., Mo. and Kan.; a nat. of India that locally often becomes
a troublesome weed.

The seeds produce an edible oil that is used in commerce. 

23. LYCOPUS L. WATER-HOREHOUND. BUGLE-WEED 

Perennial mostly stoloniferous herbs resembling Mentha but not fragrant; leaves mostly 
toothed or pinnatifid; floral bracts similar to leaves and much longer than the dense 
axillary whorls of small mostly white flowers; calyx campanulate to ovoid, 4- or 5-toothed, 
naked in the throat; corolla more or less campanulate; stamens 2, distant, the upper pair 
either sterile rudiments or wanting; cocci with thickened margins. 

More than a dozen species in the North Temperate regions. 
1. Mature cocci exceeding the lanceolate to triangular calyx lobes and mostly concealing

them ........................................ 1. L. virginicus. 
1. Mature cocci noticeably exceeded by the subulate or cuspidate calyx lobes ( 2)

2 ( 1). Lower and median leaf blades sessile; plant tuberiferous ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. L. asper. 

2. Lower and median leaf blades tapering to petioles or to subpetiolar bases; tubers
rarely developed ( 3) 

3 ( 2). Ridge of cocci entire, relatively soft and corky; lower and median primary leaves 
typically incised or pinnatifid at least at base ...... 3. L. americanus. 

3. Ridge of cocci verrucose to tuberculate; lower and median leaves merely serrate
.................................. ........... 4. L. rubellus. 

1. Lycopus virginicus L. VIRGINIA BUGLE-WEED. Stem obtusely angled, usually puberu
lent with curved hairs, to about 8 dm. high, rising from a slender ( not conspicuously 
tuberous-thickened) base; stolons filiform, mostly not tuberiferous; leaves dark-green or 
purple-tinged, ovate to ovate-oblong or elliptic, firm, rather abruptly acuminate at both 
ends, coarsely toothed, to 15 cm. long and 5 cm. broad; glomerules dense, often seemingly 
compound, in maturity 8-15 mm. broad, the mature cocci usually concealing the calyces; 
calyx ovoid-cylindric; corolla tubular, with erect lobes; stamens mostly included; cocci 
asymmetrical, their summits deeply muricate. Rare in marshy soils and along woodland 
streams in s.e. Tex., Aug.-Dec.; from Ga. to Tex., n. to N.E., N.Y., 0., Ind., Wisc., Minn. 
and Neb. 
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2. Lycopus asper Greene. Stem strict, rather stout, simple or slightly forking, to about
5 dm. high, from elongate tubers, the internodes spreading-pubescent with long multi� 
cellular hairs; leaves sessile, lanceolate to oblong-lanceolate, acute at apex, dark-green, 
mostly longer than the internodes, appressed to spreading-ascending, scabrous, the larger 
ones 5-8 cm. long and with 6 to 12 sharp teeth on each side; bracts lanceolate, nearly 
equaling the glomerules, dilated; calyx teeth triangular to ovate, acuminatc, 2-3 mm. 
long, minutely ciliolate; corolla tube scarcely exceeding the calyx; cocci about 2 mm. long 
and 1.7 mm. broad, with entire angles and oblique non-tuberculate summit. In wet 
meadows, marshes and wet shores in the Panhandle, June-Aug.; from Alas. to Calif., e. 
to Mich., Ill., Mo. and Tex. 

3. Lycopus americanus 'Muhl. Stem erect, slender, to about 9 dm. high, glabrous or
very sparingly appressed-pubescent with dark hairs, freely stoloniferous, without tubers; 
leaves petioled, to about 1 dm. long and 3 cm. wide; lower primary leaves incised or pin
natifid ( especially at base), glabrous or minutely pubescent on veins beneath, glabrous 
to scabrous-puncticulate above, lanceolate to narrowly ovate or oval; upper leaves lance
attenuate, sinuate to sharply toothed; bracts short; calyx teeth with long subulate tips; 
corolla white, the tube scarcely or barely longer than the calyx teeth, the filaments ex
serted; cocci 1-1.5 mm. long, 0.6-1 mm. broad, with entire or barely undulate angles, the 
dorsal angular face relatively soft and dark, the summit entire. L. sinuatus L. Low grounds 
and wet soils about lakes; along streams and in canyons in n.-cen. Tex. and the Panhandle, 
Aug.-Nov.; from Nfld. to B.C., s. to Fla., Ala., Miss., Tex., N.M. and Calif. 

Those plants whose leaves are scabrous-puncticulate on the upper surface are segre
gated as var. scabrifolius Fern. 

4. Lycopus rubellus Moench. WATER-HOREHOUND. Stem arising from slender stolons
and rhizomes to about 12 dm. high; leaves elliptic to elliptic-ovate or -lanceolate, petioled, 
at mmt sharply serrate or serrate-<lentate, acuminate, to about 15 cm. long and 5 cm. 
wide; bracts minute; calyx teeth acuminate and sharp-pointed, scarcely subulate-tipped; 
corolla white, often with purple spots, 3.5-4 mm. long, twice as long as calyx; sterik 
filaments mostly included; nutlets 1-1.6 mm. long, about 1 mm. broad, firm throughout, 
the low dorsal angle rounded and the lateral ones often undulate, the summit definitely 
so. In marshes, swamps, bogs, meadows, ditches, seepage areas and sha1low water in 
e. Tex., Aug.-Dec.; from Fla. to Tex., n. to N.E., N.Y., 0., Mich., Ill. and Mo.

We have two variants in this species that are separated as follows:
1. Primary leaves sharply serrate to serrate-dentate; stem glabrous or essentially so;

calyx teeth and tube subequal, glabrous, the teeth straight ............ , ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . var. rubcllus. 

I. Primary !�aves with low and depressed teeth; younger internodes and lower surfaces
of leaves pubescent; calyx teeth often with recurving tips ........ ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . var. arkansanus ( Fresen.) 

Benner. 

24. MENTHA L. MINT 

Odorous perennial herbs with erect or diffuse stems; leaves sessile or petioled, usually 
punctate; flowers small, in whorls that are axillary or in terminal congested or interrupted 
spikes, of two sorts as to the fertility of the stamens in most species; calyx campanulate 
to cylindric, IO-nerved, regular or slightly bilabiate, 5-toothed; corolla pale-purple or 
whitish, bilabiate, the tube shorter than the calyx, the upper lip entire or emarginate, 
the lower lip 3-lobed; stamens 4, equal, erect, included or exserted; filaments glabrous; 
anther sacs parallel; ovary 4-parted; style 2-cleft at the summit; cocci ovoid, smooth. 

About 25 species in the North Temperate regions. 
I. Flower whorls all distant and in leaf axils; leaves exceeding the whorls ..... .... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. M. arvensis. 
I. Flower whorls forming terminal spikes or some of the lower in the leaf axils and

somewhat distant ( 2) 
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2(1). Plants tomentose or villous-tomentose; leaves sessile ..................•.... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. M. rotundifolia.

2. Plants glabrous or nearly so; leaves more or less petiolate ( 3 )
3 ( 2). Leaves short-petioled to nearly sessile; spike slender, more or less interrupted

............................................. 3. M. spicata.
3. Leaves all distinctly petioled; spikes thick and mostly dense ................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. h1. piperita.

I. Mentha arvensis L. FIELD MINT. Stems stoloniferous, freely branching below or
nearly simple, to about 8 dm. high, more or less retrorse-pubescent ( especially on the 
angles); leaves oblong to ovate or lanceolate, rounded at base to a distinct petiole, usually 
rather closely serrate, minutely pubescent or short-villous, the larger leaves to about 5 cm. 
long, the upper leaves not much smaller than the lower ones; flower whorls all axillary; 
calyx pubescent, about 3 mm. long, the triangular-subulate teeth about equaling the 
tube; corolla pink to violet or white, about twice as long as the calyx, nearly or quite 
glabrous. Incl. var. villosa (Benth.) S. R. Stewart and var. glabrata (Benth.) Fem., M. 
canadensis L. In mobt rich soils in w. and n.w. Tex., May-Oct.; circumboreal. 

2. Mentha rotundifolia ( L.) Huds. APPLEr-nNT, nouNDLEAF MINT. Plant with leafy
stolons, the herbage more or less tomentose and viscid; stems mostly erect, to about 15 elm. 
high, simple or branched; leaves sessile or short-petioled, elliptic to ovate-oblong, sub
cordate to rounded at base, obtuse at apex, the larger leaves to 5 cm. long, crenate-serrate, 
more or less rugose-reticulate beneath; flower whorls approximate or the lower especially 
somewhat distant, forming rather slender spikes to 1 dm. long in fruit; bracts ovate
lanceolate to lanceolate, acuminate, usually shorter than the flowers; calyx campanulate, 
greenish, velvety, barely 2 mm. long, the subulate teeth about as long as the tube and 
connivent in fruit; corolla white or pink, about 4 mm. long, puberulent. Along roadsides, 
in old fields, thickets and wa!.t� places in cen. and w. Tex., May-Sept., a nat. of Eur. that 
has become naturalized in various parts of N .A. 

3. Mcntha spicata L. SPEARMINT. Plant with stolons, glabrous or sparingly pubescent
at the nodes; stems usually branched, to 12 dm. high, often purplish; leaves �essile or 
short-petioled, oblong-lanceolate to ovate-lanceolate, acute to acuminate at apex, obtuse 
to somewhat rounded to subcordate at base, unequally sharply serrate, the larger leaves 
3-6 cm. long; flower whorls in slender terminal leafless spikes often 6-8 cm. l,mg in fruit; 
bracts subulate-lanceolate, equaling or surpassing the calyx, green, glabrous or ciliate; 
calyx teeth subulate, about equaling the tube, ciliate on the margins, tl1e inflorescence 
otherwise glabrous; corolla pale-lavender. In moist fields and meadows, mostly near settle
ments, in cen. and w. Tex., June-Oct.; a nat. of Eur. that has become naturalized in 
much of N.A. 

4. Mcntha piperita L. PEPPERMINT. Plant with underground sometimes leafy-bracted
stolons; stems erect or somewhat decumbent, branched, to about 8 dm. high, often 
purplish; leaves petioled, lanceolate to ovate-lanceolate, acute, sharply serrate, dark-green 
and firm, glabrous or sparsely pubescent on the veins beneath; whorls of flowers in 
terminal dense or interrupted spikes, to 12 cm. long in fruit; bracts narrowly lanceolate, 
acuminate, not surpassing tl1e flowers; pedicels elongate; calyx tube glabrous, the teeth 
about equaling or shorter than the tube and hirsute ( sometimes sparingly so ), ciliate; 
corolla glabrous, rose-purple to white. In wet places mostly in w.-cen. Tex., June-Oct.; 
a nat. of Eur. that has become naturalized in much of N. A. 

25. POLIOMINTHA GRAY ROSEMARY-MINT 

Low shrubs, commonly canescent throughout; leaves entire; flowers pink or purple, 
clustered in the leaf axils; calyx tubular, 13- to 15-striate, barbate in the throat, the 5 
teeth equal or nearly so; corolla bilabiate, the upper lip erect and emarginate, the lower 
lip 3-cleft, the tube equaling or longer than the calyx; stamens 2. 

About a half dozen species in Mexico and southwestern United States. 
1. Leaves usually linear, sessile; calyx villous-hirsute ..... 1. P. incana.
1. Leaves oblong to suborbicular, shortly petioled; calyx tomentulose .............. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. P. glabrescens.
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1. Poliomiotha incana (Torr.) Gray. Shrub usually about 5 run. high, very much
branched, silvery with very close and minute simple hairs, the branches virgate; leaves 
sessile, linear or the lower sometimes oblong, 1-3 cm. long, densely white-tomentulose 
with simple hairs, veinless and the midrib obscure, the upper floral leaves usually shorter 
than the 1 to 3 subsessile flowers in their axils; calyx 15-nerved, oblong or cylindraceous, 
densely white-villous, 6-7 mm. long, the subulate teeth conspicuous; corolla 1-1.4 cm. 
long, lavender to whitish with purplish dots on the lower lip, the tube pilose-annulate at 
the summit. On gypsum hills and flats, eroded slopes and in sandy soil in the Trans-Pecos, 
Apr.-June; from w. Tex. to Ut. and Ariz; also n. Mex. 

2. Poliomintha glabrescens Gray. Shrub to about 6 dm. high, puberulent, at length
somewhat glabrate, the stems typically with numerous short spreading-ascending lateral 
leafy branches; leaves linear-oblong, obtuse at apex, rounded at base to a short petiole, 
1-2 cm. long, veinless and glabrate above, conspicuously punctate; calyx cylindrical, 4-5
mm. long, commonly purplish-tinged, the short teeth erect; corolla white or lavender with
purple dots on the lower lip, about 12 mm. long, the tube pilose-annulate within and
about as long as the calyx. In rocky soils in the Trans-Pecos, June-Oct.; also n.e. Mex.

26. HEDEOMA PERS.160 MOCK PENNYROYAL 

Annual to suffrutescent perennial herbs with several erect ascending or decumbent 
shoots, arising from a woody caudex, usually variously retrorsely pubescent in the upper 
parts, puberulent below, tomentose with branched hairs in I-I. molle; leaves petiolate or 
snbsessile, membranous to coriaceous, ovate to oblong or elliptical to lanceolate, occa
sionally rhombic, entire or serrate, nerves prominently raised to inconspicuous, both sur
faces variously pubescent, glandular-dotted or punctate; axillary cymes 1- to 15-flowered, 
usually well-spaced along the axis, occasionally spicate; pedicels usually shorter than the 
calyces; calyx tubular, 13-nerved, not distended (as in H. molle and H. apiculatum) or 
variously gibbous or saccate below, upwardly tapering in H. Drummondii, variously 
pubescent, with a ring of hairs occurring near the summit of the tube to form an annulus 
that may be included or exserted; upper calyx teeth slightly to strongly connate to form 
a conspicuous upper lip with the connate portion usually continuous with the tube ( the 
lobes deltoid to subulate, laterally spreading and sharply reflexed to laterally and dorsi
ventrally convergent to close the calyx orifice, hirsute or hirtellous-ciliate); lower calyx 
teeth typically subulate, recurved ( reflexed in H. molle) and exceeding the length of the 
upper lip, hirsute-ciliate; corolla di!:.tinctly bilabiate, the slender or funnelform tube 
dilated upwardly, glabrous or pubescent within, annulate or not; upper corolla lip 
ligulate or obcordate in outline, straight or reflexed upwardly, flat or subgaleate, emargin
ate at its apex; lower corolla lip three-lobed and spreading; stamens 4, consisting of a 
lower fertile pair and of an upper staminodal pair, the lower pair ascending under the 
upper lip or somewhat exserted beyond it with the anthers divaricate on a well-developed 
connective, the upper pair reduced to short naked filaments; style unequally forked at the 
apex, glabrous; cocci oblong, about twice as long as broad, brown, areolate, glaucous, 
mucilaginous when moistened. 

A genus of about 42 taxa ( 36 species) concentrated in the American southwest and 
adjacent areas in Mexico. Five species occur in South America and 2 in eastern and mid
western United States. 

1. Suffrutescent perennials, evenly tomentose throughout with profusely branching hairs
..........•..........................•....... 1. H. n1olle. 

I. Plants of various habits, variously pubescent with simple hairs ( 2)
2( 1 ). Plants cespitose perennials that form dense mats; leaves coriaceous, apiculate;

corolla large and showy, to 2 cm. long ........... 2. H. apiculatum. 
2. Plants annuals or perennials but not cespitose to fom1 mats; leaves and corollas vari

ous but not as above ( 3) 

m Contributed by Robert S. Irving. See Appendix. 



1380 Labiatae (Mint Family) 

3( 2). Calyx teeth both laterally and dorsiventrally convergent at maturity and (to 
varying degrees) closing the calyx orifice; leaves obovate to oblong or linear; 
annuals or suffrutescent perennials ............... 3. H. Drummondii. 

3. Calyx teeth spreading and reflexed at maturity; leaves and habits various ( 4)
4 ( 3). Leaves serrate; plants perennials ( 5)
4. Leaves entire or very obscurely crenate; plants annual or biennial ( 6)
5 ( 4). Calyx annulus seated about 1 mm. below the juncture of the upper and lower

calyx teeth; leaves obovate-rhombic, the elevated nerves straight and unbranched 
............................................. 4. H. plicatum. 

5. Calyx annulus seated at the juncture of the upper and lower calyx teeth; leaves ovate
with the nerves variously raised but usually curved and branched ............ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. H. costatum var. 

pulchellum. 

6( 4). Calyx conspicuously and markedly saccate with a broad expanded foliaceous upper 
lip; leaves linear-lanceolate ..................... 6. H. hispidum. 

6. Calyx not as above; leaves ovate ( 7)
7 ( 6). Calyx tube markedly gibbous or saccate below with the width of the distended

region over one half the tube's length, the annulus dense; corolla rube abruptly 
dilated, with the upper lip concave and not upwardly reflexed; plants annual or 
biennial ..................................... 7. I-I. nanum var. nanum. 

1. Calyx tube gibbous but with the width of the distended region about a fourth the
tube's length, the annulus of a few short hairs; corolla tube not abruptly dilated, 
small with the upper lip ligulate and reflexed upwardly; plants delicate, ephemeral 
spring annuals ............................... 8. H. acinoides. 

1. Hedeoma molle Torr. Robust suffrutescent perennial or semishrub 16- 5 5  cm. high,
tomentose-canescent throughout with profusely branching hairs; shoots herbaceous, long
ascending and numerous, with branching almost completely confined to the basal region; 
leaves petiolate, cinereous or canescent, produced along the entire length of the stems, 
elliptical to oval, 8.5-2 2 mm. long, 3-10 mm. wide, the margins entire or obscurely 
crenate, broadly or narrowly attenuate to base, somewhat acute at apex; axillary cymes 
occurring along the upper third of the stems, well-spaced or more commonly congested 
to form a dense spike of cymes, 3- to 15-flowered ( typically about 10); calyces 5.2-7 mm. 
Jong, the tube radially symmetrical and 4.2-6 mm. long, tomentose with highly branched 
hairs evenly distributed from the calyx base to the only slightly differentiated upper and 
lower sets of teeth; upper calyx teeth connate for a third their length to form a short 
upper lip, the laterally subulate lobes spreading or convergent and erect to sharply out
wardly curling; lower calyx teeth subulate, 0.6-1.3 mm. long, erect or reflexed away ( not 
recurved); annulus dense, of unbranched pilose hairs well-exserted from the tube; corolla 
lavender with maroon markings, 13.2-14 mm. long, pilose-pubescent within but not 
annulate; upper corolla lip ligulate, about 2.2 mm. long, straight; lower corolla lip 4-5 
mm. broad; cocci narrowly oblong in outline, 3 to 5 times longer than wide, about 1.2
mm. long and 0.3 mm. wide. Poliomintha mollis (Torr.) Gray. Rocky slopes and ledges
in the mts. of the Trans-Pecos, July-Nov.; endemic.

2. Hedeoma apiculatum W. S. Stewart. Small suffrutescent perennial forming dense
mats; stems herbaceous, arising from a woody caudex, numerous, unbranched, densely 
clothed with minutely retrorsely curling hairs; leaves crowded in pairs, sessile, coriaceous, 
lanceolate-elliptic, entire, tapered to a conspicuous apiculate apex, 7-15 mm. long, 1.5-
3.5 mm. wide, glabrate; flowers solitary or in 2- or 3-flowered axillary cymes, 3 or 4 

cyme-pairs per stem crowded toward the apex; calyx 8.5-9 mm. long, chartaceous; calyx 
tube tubular-funnelform, slightly or not at all gibbous below, flaring above, 5.5- 6.5 mm. 
long, minutely hispidulous-tuberculate below, glabrous above; upper calyx teeth connate 
for about a fourth or less their length to form an upper lip 2- 2.2 mm. long, the broadly 
triangulate or deltoid lobes apiculate at their apices and laterally spreading and reflexed, 
hirtellous-tuberculate-ciliate; lower calyx teeth ascending, narrowly triangular-aristate, 
about 1.2 mm . wide; annulus ring dense, included within the tube; corolla long and 
showy, pink, about 2 0  mm. long, sparsely pubescent within the tube but not annulate; 
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upper corolla lip broadly obcordate, about 5 mm. long, straight; lower corolla lip very 
broad and spreading, 9-10 mm. wide; cocci narrowed oblong in outline and somewhat 
pointed at the apex, about 2 mm. long, 0.7-0.9 mm. wide. Restricted to the Guadalupe 
Mts., frequent among the rocks of the streamway and canyon sides of the s. fork of 
McKittrick Canyon and in limestone crevices on adj. Pine Top Mt., July-Aug.; endemic. 

3. Hedeoma Drummondii Benth. Annual to robust perennial 15-60 cm. high; shoots
few to numerous, ascending and/or decumbent, variously branched, densely pubescent 
or puberulent with the hairs tightly retrorsely curling; leaves usually deciduous at ma
turity, petiolate or subsessile, linear to elliptic-oblong or ovate, 5-14 mm. long, 1•5 mm. 
wide, entire or obscurely crenate, rounded to attenuated at base, glabrate above, densely 
pubescent below and on the margins; axillary cymes crowded or well-spaced along the 
shoots ( developing unsymmetrically to 1 side with 2 to 4 Bowers per cyme or sym
metrically with 1 to 5 Bowers per cyme); calyces 5-7 mm. long, the tube 3-5 mm. long, 
conspicuously saccate for about two thirds its length, the tube above the distended 
region quickly constricted and tapered into a narrow neck that completely or partially 
closes the orifice after anthesis, finely pubescent to hoary-pilose ( the hairs spreading 
and/ or antrorsely curving); upper calyx teeth not conn ate or only slightly so, subulate 
or very narrowly triangulate, 1-1.5 mm. long, to various degrees laterally and dorsiven
trally convergent partially or completely to seal the calyx orifice, hirsute to hirtellous
ciliate; annulus very dense, 0.8-1.5 mm. wide, seated about 1 mm. below the juncture of 
the upper and lower teeth and included; corolla blue or white-marked in the throat, 
variable in size, 7-15 mm. long, sparsely pubescent in the throat ( more densely so in the 
tube to form a well-defined annulus); upper corolla tip ligulate, straight, concave and 
subgaleate, 1-5 mm. long; lower corolla lip spreading, 2.5-5 mm. wide; cocci oblong in 
outline, 1-1.7 mm. long, 0.4-0.6 mm. wide. Limestone soil, roadcuts, bluffs and rocky 
shoulders nearly throughout though rare in extreme e. Tex., May-Sept. 

In Texas represented by the following varieties, broadly overlapping geographically. 
1. Plants seldom suffruticose, typically annuals or herbaceous perennials, averaging

less than 25 cm. in height; leaves linear or elliptic-oblong, usually more than 3 
times longer than wide and commonly 5 times; cymes typically 1- to 5-flowered, 
developing symmetrically; calyx 5-6 mm. long, hirsute, with the upper and lower 
teeth convergent completely to close the orifice; corolla blue, 7-11 mm. long ...• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . var. Drummondii. 

1. Plants not as above ( 2)
2( 1 ). Plants suffruticose perennials 15-40 cm. tall, branching freely along the lower

two thirds of the shoots; leaves elliptic to oblong, usually less than 3 times longer 
than broad, averaging 8.3 mm. long and 3 mm. wide; cymules 2- to 4-flowered 
and developing asymmetrically ( to one side preferentially); calyx 5-6 mm. long, 
coarsely hirsute, the upper teeth erect or only slightly laterally spreading and only 
partially closing the orifice by convergence with the lower teeth; corolla small, 
8-10 mm. long, typically white, the tube only slightly dilated upwardly .. ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . var. serpyllifolium (Small) 

Irving. 
2. Plants suffruticose perennials 25-60 cm. taU, branching usually restricted to the base

and the upper half of the shoots; leaves elliptic-oblong, less than 3 times longer 
than broad, averaging 11.7 mm. long and 4 mm. wide; calyx 6-7 mm. long, very 
coarsely hirsute or hoary-pilose, the upper teeth widely spreading and only slightly 
onvergent with the lower teeth to close the orifice; corolla large, 10-15 mm. long, 
white or blue, the tube conspicuously dilated upwardly ...... .............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . var. Reverchonii Gray. 

4. Hedeoma plicatum Torr. Perennial herb 15-37 cm. high; shoots numerous, ascending
or very shortly decumbent, copiously branched toward the base ( sparsely so above), 
hirtellous-pubescent with the hairs retrorsely curving; leaves glabrate above, puberulent 
below and on margins, elliptic-oval or rhombic, 6.5-10 mm. long, 3-6 mm. wide, the 
margins conspicuously coarsely serrate, broadly attenuate and shortly petiolate at base, 
acute at apex, the elevated nerves with secondaries of about 5 subopposite straight or 
slightly curved unbranched pairs; axillary cymes 3- to 7-Bowered. well-spaced along the 
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upper two thirds of the stems; calyccs 4.5-6 mm. long, the tube 3.5-4.3 mm. long and 
gibbous for about half its length, typically puberulent with short spreading hairs; upper 
calyx teeth connate about half their length to form a conspicuous upper lip, the narrowly 
triangulate-lanceolate lobes about 1.5 mm. long and laterally spreading and sharply 
reflexed, hirsute or hirtellous-ciliate; lower calyx teeth recurved, subulate, hirsute-ciliate; 
annulus moderately dense, about 0.5 mm. wide and seated at least 1 mm. below the 
juncture of the upper and lower teeth and included; corolla blue, 7-10 mm. long, short
pubescent in the tube but not annulate; upper corolla lip straight and subgaleate, about 
1.5 mm. long; lower corolla lip 2.5-3 mm. wide; cocci oblong in outline, about 1.2 mm. 
long and 0.6 mm. wide. Pine-oak woodlands in the mts. of the Trans-Pecos, July-Aug.; 
also Mex. 

5. Hedcoma costahw1 Gray var. pulchellum (Greene) Irving. Densely tufted perennial
to 15 cm. high; shoots numerous, canescent with retrorsely curling hairs, ascending or 
shortly decumbent, branching in the lower half; leaves ovate or elliptic, 5-10 mm. long, 
3-6.5 mm. wide, puberulent to villous above, strigose to villous below, coarsely serrate,
rounded or shortly cuneate to a short-petiolate base, sharply acute at apex, the nerves
not conspicuously raised; axillary cymes 3- to 5-flowered, typically congested in the
upper half of the stems; �alyces 6.5-8 mm. Jong, the tube 4.5-5.5 mm. long, saccate
below for about half its length, hoary-villous with hairs spreading or antrorsely curving;
upper calyx teeth connate for about a fourth their length, the upper lip 2-3 mm. long with
the subulate Jobes slightly reflexed-spreading and about 2 mm. long, hirsute-ciliate; lower
calyx teeth recurved, subulate, 2-3 mm. l0ng, hirsute-ciliate; annulus dense, about 0.5
mm. wide and seated at the juncture of the upper and lower teeth, included; corolla
variable, well-exserted from the calyx or nearly included, 1-2 cm. long, pubescent in the
throat and tube but not annulate; upper corolla lip ligulate, slightly upwardly reflexed,
about 1.5 mm. long; lower corolla lip 3-4 mm. wide; cocci oblong, about 1.2 mm. long
and 0.6 mm. wide. Open rocky limestone outcrops and road embankments of w. Tex.,
Apr.-June; also N.M. and Mex.

6. Hedeoma hispidum Pursh. Coarse annual 9-40 cm. high, densely pubescent with
hairs retrorsely curling; stems usually solitary, occasionally numerous, erect or shortly 
decumbent, the branches absent or few and usually confined to the lower tliird of the 
plant; leaves coriaceous with the margins frequently becoming revolute upon drying, 
linear or linear-elliptic, obtuse, 11-21 mm. long, 1.6-3 mm. wide, entire, attenuated and 
subsessile at the base, glabrate above, the margins and nerves below typically strigulose; 
axillary cymes borne along the upper two thirds of the stems or occasionally along its 
entire length, well-spaced or congested to form a spike of cymes, 3- to 15- ( typically 5-
to 8-) flowered; calyces highly zygomorphic, 4.9-6 mm. long, the tube 2.8-3.3 mm. long, 
markedly saccate below for about three fourths of its length, hirsute with the hairs pri
marily spreading or antrorsely curving; upper calyx teetl1 connate for about half of their 
lengtli to form a broad expanded foliaceous upper lip 1.2-2 mm. long ( with its margins 
outwardly flaring and exceeding the width of the tube below), the narrowly triangular 
acute lobes 0.6-1 mm. long and gradually or sharply reflexed but not markedly laterally 
spreading, hirtellous-ciliate; lower calyx teetli recurved-subulate, 2-2.5 mm. long, scarcely 
exceeding the length of tl1e upper lip, hirsute-ciliate; annulus dense, about 0.5 mm. wide 
and seated at juncture of the upper and lower teeth, slightly exserted from the tube; 
corolla dimorphic, in the first form scarcely exserted from the calyx, in the second form 
tl1e corolla 6-7 mm. long and well-exserted from the calyx, both forms glabrous within; 
upper corolla lip subgaleate, about 1 mm. long; lower corolla lip about 3 mm. wide; 
cocci oblong, about 1.2 mm. long and 0.6 mm. wide. Loamy soil of prairies and pastures, 
e. half of Tex.; Apr.-June; to the Atl. Coast, n. to Alta., and e. to N.Y.

1. Hedeoma nanum (Torr.) Briq. var. nanum. Annual or perennial herb; shoots pilose
or hirsute, solitary to numerous, erect to ascending or shortly decumbent, branching at or 
near the base, typically unbranched above; leaves petiolate, glabrate above, hirtellous 
below, ovate to oval, variable in dimensions, 5.5-13 mm. long, 2.5-6 mm. wide, entire, 
broadly rounded to narrowly attenuate at base, broadly acute to narrowly obtuse at apex; 
axillary cymes 3- to 15-flowered ( usually 8 to 10), very dense and compact, well-spaced 
along the entire length of the shoots or commonly congested to form a dense spike of 
cymes; calyces 4-5.2 mm. long, the tube 2.5-3.7 mm. long, saccate below for a third to 
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two thirds the length, the distended region typically wider than half the tube's length, 
hirsute to hirtellous with hairs spreading; upper calyx teeth connate for slightly less 
than half their length to form a conspicuous upper lip ( 1-1.3 mm. long), the narrowly 
triangulate-lanceolate lobes 0.4-0.7 mm. long and markedly laterally spreading and re
flexed, hirtellous-ciliate, the inner face of the lip pubescent as an upward continuation of 
the annulus; lower calyx teeth subulate, recurved and not conspicuously exceeding the 
lower lip in length, 1.2-3 mm. long and seated about 0.8 mm. below the juncture of the 
upper and lower teeth; corolla distinctive, 8-9 mm. long, dark-violet and longitudinally 
striped, pubescent within the throat in 2 decurrent lines on each side of an adaxial 
groove, the throat markedly and abruptly dilated; cocci oblong in outline about 1.1 mm. 
long and 0.5 mm. wide. H. thymoides Gray. Rocky limestone outcrops and roadcuts from 
Del Rio (Val Verde Co.), w. through w. Tex., Apr.-July; Tex., N.M., Ariz., and s. Nev., 
s. through cen. Mex.

8. Hedeoma acinoides Scheele. Delicate ephemeral annual 5-30 cm. high; shoots
densely pubescent, nearly lanate, solitary to numerous, erect, ascending or very shortly 
decumbent, branching restricted to tl1e lower half; leaves with petioles 1-4 mm. long, 
broadly ovate to elliptic or rhombic-elliptic, 9-25 mm. long, 3.5-8 mm. wide, glabrate, 
entire or obscurely serrate, rounded to narrowly attenuate at base, obtuse at apex; axillary 
cymes 3- to 15-flowered and typically congested toward the apices to form a short dense 
spike of cymes; calyces 5-6.1 mm. long, thin-membranous, the tube relatively long and 
slender, 4-4.5 mm. long, the lower third distinctly saccate below, glabrate or sparsely 
hirtellous; upper calyx teeth united for about a third their length to form a small but 
definite upper lip ( 0.9-1.2 mm. long), the broadly to narrowly triangulate lobes 0.8-1.1 
mm. long and parallel or convergent and only slightly reflexed, densely hirtellous-ciliate;
the lower calyx teeth narrowly triangulate to subulate, recurved, 1-1.2 mm. long, only
very slightly exceeding the length of the upper lip, hirtellous-ciliate; annulus very weakly
represented, consisting of only a few short pilose hairs, about 0.4 mm. wide and seated
about 0.3 mm. below the juncture of the upper and lower teeth; corolla 9-13 mm. long,
pink, glabrous within, the upper lip ligulate and sharply reflexed backwardly, the lower
lip spreading; cocci oblong, about 0.8 mm. long and 0.4 mm. wide. Common in wet years
in rocky limestone soil of the e. periphery of the Edwards Plateau and Lampasas Cut
Plain, also scatteringly in limestone pockets of the s. Coastal Plain, Apr.�May; also
disjunct in Mex.

27. RHODODON EPL.17°

A monotypic genus endemic to Texas. 
I. Rhododon ciliatus ( Benth.) Epl. Annual herbs 15-25 cm. tall; stems erect, branch

ing freely, usually villous in the upper parts with coarse decurved hairs, pubescent below; 
leaves subsessile, elliptic-oblong, spreading or ascending, 15-20 mm. long, entire, obtuse 
at apex, rounded-truncate at base, the margins long-ciliate, on both surfaces green and 
glabrous; axillary cymes 3- to 7-flowered, crowded in the axils of the uppermost leaves to 
form a compact thyrse 3-6 cm. long; pedicels about half as long as calyx, densely retrorse
pubescent; calyx 15-nerved, slightly distended below, strongly setulose in the lower half 
with coarse cilia 2 mm. long, the tapering tube 4.5-5 mm. long; calyx teeth connivent or 
parallel, deltoid-Ianceolate, acute, subequal, about as long as the tube, the lower teeth 
scarcely longer than the upper, strongly annulate at base, the dense annulus exserted, 
sinuses membranous; corolla pale pink to purple, 5-6 mm. long, the tube strongly villous
annulate near the middle and equal to or shorter than the lower lip; stamens 2, seated at or 
above the middle of the tube; anthers connate, contained completely within the tube on 
vexy short filaments, the sacs widely spreading; style hirtellous-pubescent. Hedeoma
texanum Cory, Stacltydeoma angulata Tharp, S. Duvalii Tharp. Local in sandy soil, Smith 
and Robertson cos. to Refugio Co., May-July; endemic. 

17° Contributed by Robert S. Irving. 
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28. MICROMERIA BENTH.

About 100 species widely distributed. 
l. Micromeria Brownei (Sw.) Benth. var. pilosiuscula Gray. Weak plants with slender

sprawling or diffusely spreading sparsely pilose-pubescent stems, to about 4 dm. high or 
long; leaves petioled, suborbicular to broadly ovate, obscurely crenate, the larger ones to 
25 mm. long and 2 cm. wide, thin, glabrous to sparingly pubescent; pedicels filiform, to 
15 mm. long; flowers 1 to 3 in axillary one-flowered cymes; calyx sparingly pilose to 
glabrate, 4-5 mm. long, somewhat villous in the throat; calyx lobes 5, subequal, ovate
deltoid, 1-1.5 mm. long, those of the upper lip abruptly acute or even acuminate; corolla 
2-lipped, 7-8 mm. long. pink to lavender-pink or whitish, the tube much-dilated, the mid
lobe of the lower lip about as wide as long and notched; stamens 4, more or less exserted.
M. pilosiuscula (Gray) Small, Sature;a Brownei ( Sw.) Briq. In swamps, marshes, on
stream banks, in woods and along ditches in coastal and s. Tex., throughout year;
from Fla. to Tex.

29. SA TUREJA L.

More than 100 species mostly in warmer regions of the world. 
I. Satureja arkansana (Nutt.) Briq. Perennial with odor of pennyroyal, freely stolon

iferous, the repent stolons usually with short ovate to elliptic leaves; stems slender, mostly 
erect, 1-4 dm. high, simple or branching, glabrous or scarcely bearded at the nodes; 
cauline leaves linear to linear-oblanceolate, nearly or quite entire, the larger ones to 25 
mm. long and 5 mm. wide; cymes few- to many-flowered, their bractlets 3-5 mm. long;
calyx tubular, about 3 mm. long. strongly ribbed, sharply toothed; corolla about 1 cm.
long, bluish; corolla with straight tube and an inflated throat, distinctly 2-lipped, the
upper erect lip flattish and entire or notched, the lower spreading lip 3-parted with the
middle lobes usually largest; stamens 4, somewhat ascending; filaments very slender, 4 to
5 times as long as anther; style branches both elongate, strongly curling. Saturefa glabra
(Nutt.) Fem., S. glabella ( Michx.) Briq. var. angustifolia (Torr.) Svens., Clinopodium
glabrum (Nutt.) 0. Ktze., Calamintha arkansana (Nutt.) Shinners. On calcareous rocks
in ravines, on banks and in barrens in e. and cen. Tex., Apr.-Aug.; from Ont. to Minn., s. to 
Ark. and Tex.

30. PYCNANTHEMUM MICHX.171 MOUNTAIN-MINT. BASIL 

Perennial erect herbs with a pungent mintlike flavor, corymbosely branched above, the 
floral leaves often whitened; the many-flowered whorls dense, crowded with bracts and 
usually forming terminal heads or close cymes; calyx about 13-nerved, naked in the 
throat; corolla short, whitish or purplish, more or less 2-lipped, the lips mostly dotted 
with purple, the upper lip straight, nearly flat, entire or slightly notched, the lower lip 
3-cleft with its lobes all ovate to oblong and obtuse; stamens exserted or included in
different flowers; lower pair of stamens rather longer than the upper; anther cells parallel.

About 21 species, mostly in eastern United States. 
1. Leaves linear, entire, rarely more than 4 mm. wide .. . 1. P. tenuifolium.
1. Leaves ovate to narrowly lanceolate, subentire to remotely toothed, more than 5

mm. wide (2)
2( 1). Floral bracts and leaves green, not whitened; leaves typically narrowly lanceolate 

............................................. 2. P. clinopodioides. 
2. Floral bracts and often the lower surface of leaves whitened; leaves typically ovate

to ovate-lanceolate ( 3) 

m Ref.: Elizabeth Grant and Carl Epling in Univ. Calif. Puhl. Bot. 20:195-239. 1943. 
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3(2). Calyx bilabiate, the upper and lower lips definitely unequal; flowers in irregular 
corymbs to form glomerules .................... 3. P. albescens. 

3. Calyx nearly regular, all its teeth essentially equal in length; flowers in tight globose
heads ..................... .................. 4. P. muticum. 

1. Pycnanthemum tenuifolium Schrad. Plant to about 1 m. high, glabrous, forming
dense colonies by horizontal roots, usually bearing abundant sterile simple or forking 
axillary branches; leaves sessile, linear, to about 6 cm. long and 5.5 mm. wide, tapering 
to apex, firm and sometimes with revolute margins, glabrous or sparsely puberulent, 
entire; glomerules solitary and terminal, disposed in rather crowded or open corymbs that 
are simple or made up of several to many secondary corymbs; appressed lance-attenuate 
bracts and glabrescent lance-subulate calyx teeth 1-2 mm. long, with firm sharp tips; corolla 
white to pale-lavender, usually purple-spotted; corolla tube 3-4.5 mm. long, pubescent 
within the throat, the upper lip 2-2.5 mm. tall. P. 'flexuosum of auth. In grassy moist 
open woods, bogs, savannahs, old fields, meadows and marshes in the e. fourth of Tex., 
May-Oct.; from Ga. to Tex., n. to N.E., N.Y., Ont., 0., Mich., Wisc. and Minn. 

2. Pycnanthemum clinopodioides T. & G. Plant to about 1 m. high, bearing short leafy
branches in the axils of the leaves and branching in the inflorescence; stem pubescent with 
short curving and longer spreading hairs, the median internodes about equal to the 
subtending leaves; leaves with petioles 3-6 mm. long, narrowly lanceolate, acuminate, 
entire or shallowly serrate, the largest 4 5-95 mm. long and 1-2.5 cm. broad, pale-green, 
membranous, the upper surface sprinkled with a few hairs, the lower surface pubescent 
with longer spreading hairs ( especially on the midrib and other veins); glomerules 
terminal, 1 to 3 on a peduncle, disposed in loose corymbs, each subtended by a pair of 
leaflike bracts that may be canescent, the inner bracts with a few long jointed bristles; 
calyx pubescent with short hairs, 4-6 mm. long; calyx teeth narrowly deltoid, somewhat 
acuminate, ciliate with several jointed bristles at the tip, the upper three somewhat con
nute at the base and about two thirds as long as the lowest pair that are commonly 1-1.5 
mm. long; corolla tube rather abruptly narrowed above the middle, 4- 5.5 mm. long, the
upper lip 3-4 mm. tall; cocci glabrous or sometimes hairy at the tip. P. pilosum of auth.
Uncommon in and on edge of woods from Mass. along mts. to N.C., with a disjunct station
in e. Tex., June-Oct.

3. Pycnanthemum albescens T. & G. Plant to 1 5  dm. high, branching in the upper
parts, the branches ascendent or divaricate-ascendent; median intemodes about equal to 
the subtending leaves, the upper intemodes pubescent with short curled hairs and bearing 
a few longer spreading hairs or pubescent with short curled hairs only; leaves with 
petioles 4-12 mm. long, ovate to ovate-lanceolate or elliptic, all but the lower strongly 
whitened, paler and minutely pubescent beneath, serrate, 2.5-7 cm. long, 1-2.5 cm. broad, 
glomerules terminal and solitary or occasionally 2, loose, disposed in irregular corymbs, 
the branches apparent, canescent; bracts of the involucre foliar and strongly whitened, 
canescent, rarely with a few longer hairs; calyx canescent throughout with minute ap
pressed hairs, without bristles at the tip, 3.5- 5 mm. long, the lower pair of ovate or oblong 
teeth obtuse and 1-1.3 mm. long, the upper deltoid teeth connate to the middle or more 
and obtuse; corolla white or lavender, usually spotted; corolla tube gradually enlarged 
upward, 3-4.5 mm. long, the upper lip 2-4 mm. tall. In low open woods, often along 
streams, in savannahs and in thicket areas in e. Tex., July-Nov.; from Fla. to Tex., n. 
to Mo. and e. Okla. 

4. Pycnanthemum muticum Pers. Plant to 11 dm. high, usually smaller, branching
chiefly in the inflorescence, simple below or with a few weak lateral branches; stem 
minutely hoary-pilose to puberulent, the median internodes usually somewhat longer than 
the subtending leaves or shorter; leaves subsessile to short-petioled, ovate-lanceolate or 
narrowly ovate, the largest ( usually median) 2.5-8 cm. long and 1.5-4 cm. broad, 
acuminate at apex, rounded to subcordate at the base, bearing 5 or 6 pairs of lateral 
veins or more with the intermediate veins apparent, the upper surface glabrous, the lower 
surface glabrous or pubescent along the veins ( especially the midvein ), shallowly serrate 
or rather entire; glomerules solitary and terminal or occasionally 2, subtended by dimin
ished leaflike but canescent velvety bracts; calyx closely pubescent in the upper parts, 
3- 5 mm. long; calyx teeth narrowly deltoid, somewhat acuminate but scarcely apiculate,
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usually about 0.7 mm. long, essentially equal; corolla tube gradually enlarged upward, 
3-3.5 mm. long, the upper lip 1.5-2 mm. tall; stamens sometimes noi:rnal and about equal
ing the corolla in length, more frequently minute, scarcely exserted from the throat, ap
parently nonfunctional. From Me. to Mich. nnd Ill., s. to F1a. and n.-cen. Tex. where it
is very rare in dry open woods, July-Nov.

31. CUNILA L. DITIANY. STONE MINT 

About 1 5  species from the United States to Uruguay. 
1. Cwiila origanoides ( L.) Britt. Perennial herb, woody at base, tufted, corymbosely

much-branched, glabrous, to about 4 dm. high; leaves subsessile, ovate to deltoid-ovate 
smooth, rounded to cordate at base, acute at apex, subentire to irregularly serrate, dotted, 
2-4 cm. long; peduncled cymes (axillary) 3- to 9-flowered, usually shorter than the sub
tending leaf, the flowers mingled with linear bracts about 1 mm. long, the terminal cymes
larger and more loosely branched; calyx obconic, regular, about 3 mm. long, strongly
IO-nerved, villous in the throat; calyx teeth triangular, equal or nearly so, about a fourth
as long as the tube; corolla nearly regular, rose-purple to white

1 
6-8 mm. long, the tube

exserted from the calyx , pubescent, the upper lip erect and shallowly obcordate, the lower
lip spreading and about equally 3-lobed; stamens 2, tl1e straight filaments elongate and
surpassing the corolla. In dry open woods and thickets in n.-cen. Tex., Sept. -Oct.; from
Fla. to Tex., n. to N.Y., Pa., W.Va., 0., Ind., TII., l\fo. and Okla.

FAM. 159. SOLANACEAE Juss. 
POTATO OR NIGHTSHADE FAMILY 

Herbs, shrubs or trees; leaves alternate or fascicled, sometimes with some opposite, 
entire to odd-pinnate; flowers in umbels, cymes or panicles, or solitary and lateral, 
pedect, regular or nearly so, 4- to 6-merous; calyx usually 5-toothed or 5-cleft ( rarely 
4-toothed), rotate, campanulate or tubular, usually persistent; corolla tubular, cam
panulate, infundibuliform or rotate, usually more or less 5-lobed, with the lobes valvate
or inlbricate and usually plicate in bud; stamens usually 5, distinct or slightly united
by the anthers; filaments distinct, inserted on the corolla tube alternate with the
lobes; anthers opening by slits or pores; styles l; stigma entire or 2-lobed; ovary superior,
usually 2-cellecl; fruit a berry or capsule.

A family of about 2,100 species in about 90 genera, widely distributed but mostly in 
the Western Hemisphere. 
1. Corolla rotate to broadly campanulate ( 2)
1. Corolla salverform to funnelform or urceolate ( 6)
2(1). Calyx accrescent in fruit to invest entirely (or nearly so) the berry (3)
2. Calyx usually not noticeably accrescent in fruit, spiny if investing the fruit ( 4)
3(2). Calyx becoming much-enlarged and membranaceous-inflated to entirely and

permanently enclose the berry, reticulate-veiny; corolla usually lacking tomentose 
pads on the lower part of lobes . . . . . . . . . . . . . . . . . . 1. Physalis, p. 1387. 

3. Calyx herbaceous and closely investing the berry or most of it, not angled; corolla
with tomentose pads alternating with the filaments . . 2. Chamaesaracha, p. 1392. 

4(2). Antl1ers connate into a pointed cone, terminated by a sterile tip, the cells 
dehiscent longitudinally down tl1e inner face . . . . . . 3. Lycopersicon, p. 1393. 

4. Anthers not as above ( 5)
5 ( 4). Anthers typically yellow, much longer llian tl1e filaments, connivent or lightly

connate around style, the cells opening at apex by pores or slits ............. . 
. . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. Solanum, p. 1394. 

5. Anthers bluish, scarcely longer than the filaments, not connivent around the style,
without pores, ilie cells dehiscent longitudinally . . . 5. Capsicum, p. 1399. 
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6(1). Calyx becoming much-enlarged and membranaceous-inflated to enclose the berry, 
reticulate-veiny; corolla urceolate ................ 6. Margaranthus, p. 1399. 

6. Calyx not as above ( 7)

7 ( 6). Shrubs or rarely small trees more than 4 dm. high ( 8)
7. Herbs or suffrutescent perennials less than 3 dm. high, rarely viny ( 10)

8 ( 7). Corolla 85 mm. long or more; petioles 3 cm. long or more ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17. Nicotiana, p. 1407. 

8. Corolla less than 20 mm. long; petioles less than 2 cm. long ( 9)

9 ( 8). Plant native, usually thorny at the nodes, becoming intricate ............... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. Lycium, p. 1400. 

9. Plant escaped from cultivation, unarmed, rather open .. 8. Cestrum, p. 1402.

10(7). Leaves evenly 1- or 2-pinnatisect, the segments entire to somewhat incised; perfect 
stamens 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. Schizantlws, p. 1403. 

10. Leaves entire or unevenly pinnatisect; perfect stamens more than 2 ( 11)

11 ( 10). Corolla to 1 cm. long ( 12)
11. Corolla more than 1 cm. long ( 14)

12( 11 ). Plants more or less climbing; leaves ovate-rhombic to suborbicular, 15 mm. long
or more; fruit a berry .......................... 10. Salpicliroa, p. 1404. 

12. Plants decumbent or creeping; leaves linear to linear-spatulate, to 15 mm. long; fruit
a bivalved capsule ( 13) 

13( 12). Corolla salverform, 7-10 mm. long, the filaments inserted on its upper portion .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11. Nierembergia, p. 1404. 

13. Corolla funnelform, about 6 mm. long, the filaments inserted below its middle ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12. Petunia, p. 1404. 

14( 11). Capsule prickle-armed; calyx circumscissile at base; corolla lobes terminated by 
abruptly acurninate-attenuate points ............. 13. Datura, p. 1404. 

14. Capsule unarmed; calyx not circumscissile; corolla lobes not as above ( 15)

15(14). Leaves oblong-spatulate to elliptic-obovate or sometimes lanceolate, tapered at
base, to about 1 cm. wide ( 16) 

15. Leaves various, rarely noticeably tapered at base, much more than 1 cm. wide ( 17)

16 ( 15). Plants viscid-pubescent; corolla salverform, purplish ..................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14. Leptoglossis, p. 1406. 

16. Plants minutely appressed-puberulent, not viscid; corolla funnelform, white or at
most lavender-tinged .......................... 15. Bouchetia, p. 1406. 

17 ( 15). Leaves with slender petioles, the broadly ovate blade cordate at base and acumi
nate at apex; corolla tube extended as a crown beyond the spreading lobes of 
the limb ..................................... 16. Nectouxia, p. 1406. 

17. Leaves and corolla not as above ................... 17. Nicotiana, p. 1407. 

I. PHYSALIS L.112 GROUND CHERRY 

Annual or perennial herbs, ours from a few centimeters to a meter tall, erect or de
cwnbent, some species rhizomatous; leaves petioled, alternate but sometimes 2 or 3 
apparently together due to internode reduction; leaf blades usually ovate to lanceolate 
but varying toward linear, their margins variously toothed ( often coarsely and irregu1arly 
so) to entire; vestiture various, of long multicellular hairs, or short hairs, or glandular 
ones, or stellate, or plant nearly glabrous; flowers pedicelled, solitary ( in ours) in the 
leaf axils; flowering calyx 5-lobed or 5-toothed; corollas campanulate to reflexed-rotate, 
usually yellowish, sometimes blue, rarely white, often with 5 darker contrasting macula
tions near the base of the limb ( these solid in color) or each of several smaller spots, 
sometimes the maculations not strongly conh·asting, sometimes absent; varying-quantities 

172 Contributed by U. T. Waterfall. 
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and sizes of hairs usually present in the corolla tube near the points of filament di
vergence, sometimes as 5 hairy pads, sometimes these areas more or less glandular; 
stamens 5; anthers oblong or linear-oblong to ovate, yellow to violet, blue or greenish
blue, or so lined or tinged, filaments filiform to nearly as wide as the anthers; fruiting 
calyx usually inflated around the 2-carpellate many-seeded often dryish berry, rarely 
tightly investing it, sometimes invaginated basally. 

About 90 species of the New World, mostly in Mexico and Central America, and a few 
in the Old World. 

1. Herbage covered with stellate or variously branched trichomes or with added jointed
simple hairs ( 2 ) 

1. Herbage nearly glabrous or variously hairy but branched hairs ( when rarely present)
are small, inconspicuous and usually much less numerous than unbranched ones (4) 

2( I). Hairs stellate • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. P. viscosa. 
2. Herbage with simple hairs or long-stiped jointed hairs in addition to stellate or 2- or

3-branched ones ( 3)

3 ( 2). Long hairs ( 1-4 mm. long) on at least the calyx or the base of the stem in 
addition to a covering of small steilate hairs . . . . . . . 2. P. variovestita. 

3. Indument usually of long bristly hairs, some of which are 2- or 3-divided and 
sometimes rebranched ......................... 3. P. pumila. 

4( I). Anthers ( 2-) 3-5 mm. long; fruiting calyx slightly IO-angled to IO-ribbed and 
nearly terete ( 5) 

4. Fruiting calyx 5-angled ( IO)

5 ( 4). Anthers usually yellow, sometimes with a bluish tinge or with bluish edges or
lines; plants perennial ( 6) 

5. Anthers blue or violet, sometimes greenish-tinged; plants annual ( 8)

6(5). Flowering pedicels usually 3-8 (-13) mm. long .. 6. P. hederaefolia.
6. Flowering pedicels usually 10-15 mm. long ( 7)

7 ( 6). Filaments usually clavate; vestihlre villous, at least in part; leaf blades ovatish ..
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. P. heterophylla. 

7. Filaments not clavate; leaf blades ovate and vestiture sometimes villous only in var.
virginiana, otherwise the leaf blades are narrower and plants. n�t _villous ...... .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. P. v1rgrn1ana. 

8( 5). Corolla maculate; anthers about 3 mm. long, becoming twisted; flowering pedicels 
usually 3-5 mm. long .............. · . . . . . . . . . . . . 7. P. philadelphica. 

8. Corolla immaculate or inconspicuously spotted; anthers 1-3 Jllm. long, not twisted
or rarely so in P. acutifolia; flowering pedicels 5-40 mm. long ( 9) 

9(8). Corolla campanulate-funnelform; anthers 1-2.5 mm. long ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. P. angulata. 

9. Corolla rotate to reflexed-rotate; anthers 2.5-3 mm. long ...................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. P. acutifolia. 

10(4). Corolla blue (rarely white) .................... 10. P. lobata. 
10. Corolla yellow ( 11)

11( 10). Fruiting calyx glabrous or essentially so ......... 11. P. cordata. 
11. Fruiting calyx hairy ( 12)

12 ( 11). Fruiting calyx 30- 40 mm. long, the lobes tending to be narrowly lanceolate-
attenuate .................................... 13. P. turbinata. 

12. Fruiting calyx 15-30 ( -32) mm. long, the lobes triangular or ovate-triangular to
narrowly lanceolate and subulate-tipped ( 13) 

13(12). Fruiting pedicels thick, about 1 mm. in diameter .. 12. P. subulata var. 
neomexicana. 

13. Fruiting pedicels filiform, less than 0.5 mm. in diameter ...................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14. P. pubescens. 
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1. Physalis viscosa L. Erect or decumbent perennial, more or less covered with stellate
or several-branched hairs; corolla yellowish, usually dark-maculate; anthers yellow, about 
3 mm. long; flowering pedicels 7-35 mm. long; fruiting calyx 15-35 mm. long and 15-28 
mm. wide, half-filled by the berry.

Var. mollis (Nutt.) Waterfall. Plants erect or spreading; leaves large, ovate, coarsely
and irregularly few-toothed, stellate-tomentose beneath; flowering calyces usually 7-10 
mm. long; varying in these features into the next variety. Uncommon in and near woods
in n.e. Tex., May-July; from adj. Ark. and Okla.

Var. cincrascens (Dun.) Waterfall. Plant erect to usually decumbent, more or less 
covered with stellate or dendritic hairs of varying size and density; leaf blades ovate to 
rarely re11iform, of varying size, their margins toothed, undulate or entire; petioles 1-5 
cm. long; corollas yellowish, usually dark-maculate, rotate-reflexed when fully expanded;
flowering calyx ( 3-) 5-7 ( -9) mm. long; small-leaved forms have been segregated as
P. mollis Nutt. var. parvifolia Rydb. Throughout Tex. but especially common in the s.
and w. areas, Apr. through the growing season, most of the year in s. Tex.; Chis. and
Oax. through Okla., barely reaching Ark., Kan. and N.M.

Var. spathulaefolia (Torr.) Gray. Leaves spatulate to lanceolate or ovate, the blades 
basally tapering or gradually extending into winged petioles, those with broad blades 
and winged petioles approach var. maritima (Curtis) Waterfall of the southern Atlantic 
seacoast. Sandy beaches and plains along the Gulf Coast, a few collections somewhat 
inland may be intermediates with var. cinerascens, mostly Mar.-:May but throughout the 
year; along the coast into La. 

2. Physalis variovestita Waterfall. Plant erect, from a slender rhizome, with long
branched or simple hairs on at least the calyx or the base of the stem in addition to a 
vestiture of stellate hairs; leaf blades ovate, varyingly dentate ( often coarsely and irregu
larly so), usually more densely vestite on lower �urfaces; petioles of principal leaves 
about equaling the blades in length; corolla yellowish, dark-maculate, 1.5-2 cm. long and 
2-3 cm. wide when fuUy expanded; anthers yellow, about 3 mm. long; flowering calyx
about 1 cm. long, about one third divided into ovate or ovate-lanceolate lobes; flowering
pedicels 2-3 cm. long, Gulf Coast sands and occasionally inland to Wilson and Gonzales
cos., Mar.-June and sometimes later; endemic.

Apparently varying into P. viscosa var. cinerascens. 
3. Physalis pumila Nutt. PRAIRIE GROUND CHERRY. Perennial 15-45 cm. tall, branching

above; vestiture of jointed hairs 1-2 mm. long, some 1- to 3-branched, spreading at right 
angles to the stem; leaf blades ovate to ovate-lanceolate or lanceolate, sometimes some
what rhombic, tapering to a more or less winged petiole; leaf margins usually entire but 
sometimes slightly and irregularly sinuate-dentate; pedicels 15-30 mm. long; corolla 
yellowish, only slightly maculate, 12-20 mm. long, 15-25 mm. wide; anthers yellow, 2.5-
3 mm. long; flowering calyx 10-15 mm. long, the upper one-third divided into sepal 
tips; fruiting calyx 3-4 cm. long and 15-20 mm. wide, much-inflated about the berry; 
fruiting pedicels reflexed, 25-40 mm. long. Prairies and open woods, n.e. Tex. to Brazos 
Co., Apr.-June; from e. Okla. and adj. Kan. and Mo., barely reaching Ark. and Ill. 

4. Physalis heterophylla Nees var. heterophylla sens. lat. CLAMMY GROUND CHERRY.

Stems usually erect from a deeply buried rool�tock, 15-90 cm. tall, simple or branched; 
vestiture of varying proportions of short usually viscid-glandular hairs and long jointed 
hairs 1-2 mm. long, sometimes with only a few long hairs; leaf blades ovatish, usually the 
principal ones 5-10 cm. long and 3.5-6 cm. wide, with petioles 3-6 cm. long; corollas 
10-18 mm. long and 12-18 mm. wide when fully open, yellow, maculate but not always
with a strong contrast; flowering calyx 7-12 mm. long, 5-12 mm. wide at the base of the
lobes; anthers usually 3-4.5 mm. long, yellow, sometimes tinged with blue or violet;
filaments thickened, often as wide as the anthers, sometimes clavate; fruiting calyx usually
2.5-3 cm. long and 2-3 cm. wide, much-inflated about the fruit, with pedicels 1.5-4 cm.
long. P. ambigua (Gray) Britt., P. sinuata Rydb. Various habitats, e. Tex. to Kenedy
Co., Apr.-Oct.; widespread in e. U.S. and adj. Can., local in the n. and cen. Rocky Mts.
and Great Basin.

Var. villosa Waterfall. Stems densely covered with jointed hairs 2-4 mm. long. From 
Morris Co., in open pine woods, May; also in Ala. and Fla. 
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5. Physalis virginiana Mill. Stems from a deep rhizome; plants from nearly glabrous to
long-hairy or with short curved trichomes; leaf blades from ovate and very rarely cordate 
to linear-lanceolate; corolla 15-25 mm. long, yellow, dark-maculate; anthers 2-4 mm. long, 
solid-yellow or blue- or violet-tinged; filaments nearly as wide as the anthers to one third 
as wide; flowering pedicels about equaling the flower to 1.5 times as long; fruiting calyx 
varyingly inflated about the berry. The ,·ariants tend to intergrade. 

Var. virginiana. The vestiture varies from villous to short ancl retrorse; leaf blades 
ovate ( rarely cordate) to lanceolate, their margins irregularly and coarsely toothed to 
sinuate-dentate; corolla usually 15-20 mm. long; anthers yellow, sometimes with a blue 
or violet tinge. In open woods, adj. prairies and disturbed areas, e. Tex., Apr.-June; from 
e. U.S. and adj. s. Can., with a few collections from the cen. Rocky Mts.

Forma macrophysa ( Rydb.) Waterfall. Has larger, much-inflated fruiting calyces 4-5
cm. long and 3-4 cm. broad and anthers light-blue or tinged with light blue. P. macro
plzysa Rydb. Sporadic in e. half of Tex., fruiting material ( recognizable condition) from
June on; sporadic n.e. to Ind. and Neb.

Var. texana ( Rydb.) Waterfall. Plant usually several-branched from the base, glabrous 
or nearly so; principal leaves ovate and usually entire. P. texana Rydb. Gulf Coast and 
occasionally slightly inland, Mar.-June, sometimes in the winter; endemic. 

Var. sonorae (Torr.) Waterfall. Usually single-stemmed, often branching above; leaf 
blades usually lanceolate, varying to linear-lanceolate or (rarely) ovate; herbage sparsely 
covered with short antrorse hairs, sometimes nearly glabrous; calyx often with short 
antrorse hairs in 10 lines; anthers yellow. P. lon.gifolia Nutt., P. rigida Pollard & Ball. 
Open woods, hills, prairies, plains and deserts in most of Tex., May-Sept.; primarily a 
prairie taxon extending to parts of the e. U.S., the Rocky Mts. and n. Mex. 

Var. hispida Waterfall. Rhizomatous plant with thick leaf blades varying from ovate
lanceolate to linear-lanceolate; herbage subglabrous, having varying amounts of stiff more 
or less divergent trichomes about I mm.- long on at least the Bower buds or the margins 
of the leaves. Plains, often in sand, Panhandle, May-June; from Okla., Kan., Neb. and 
e. Colo.

6. Physalis hederaefolia Gray. Erect or spreading from a perennial base, simple or
many-stemmed; vestiture various as indicated under the varieties; corollas 10-15 mm. 
long, yellow or greenish-yellow, maculate ( sometimes obscurely so); limb of corolla often 
reflexed when fully open; anthers usually yellow, 1.5-4 mm. long; flowering calyx about 
half as long as the corolla, with pedicels 2-7 mm. long; fruiting calyx IO-angled or 10-
ribbed, varyingly vestite, 2-3 cm. long and 15-25 mm. wide, on pedicels 1-2 cm. long. 

Var. hedernefolia. Flowering calyx 4-8 mm. wide; anthers 3-4 mm. long; vestiture a 
varying mixture but including long jointed hairs. P. Palmeri Gray. Desert plains and mts., 
also sandy areas and sometimes open woods, s.w. Tex., sporadic e. to Bastrop and Free
stone cos., Mar.-July, sometimes later; also in N.M., e. Ariz. and adj. Mex. 

Var. puberula Gray. Herbage with short antrose hairs only or these mixed with varying 
amounts of glandular-capitate trichomes. Trans-Pecos, May-Nov.; also n. Mex. 

Var. comata (Rydb.) Waterfall. Flowering calyces 8-11 mm. wide; anthers 1.5-3 mm. 
long; leaf blades ovate to rotund, toothed to entire; herbage with long jointed hairs mixed 
with shorter ones, sometimes viscid or glandular. P. comata Rydb. Plains, Dallam Co., 
June; from w. Neb. to w. Kan. and e. Colo. 

Var. cordifolia (Gray) Waterfall. Stellate or several-branched hairs present in varying 
quantities, at least on the margins of the calyx; leaf blades ovate to ovate-lanceobte. 
P. Fendleri Gray. Mts. and plains, s.w. Tex., usually July-Sept.; s.w. U.S.

1. Physalis philadelphica Lam. ToMATlLLO or MEXICAN GROUND CHERRY. Annual,
glabrous to sparsely vestite with short appressed hairs, sometimes long pilosity also 
present; leaf blades 2-7 cm. long, ovate to ovate-lanceolate, the margins dentate to sinuate
dentate or entire; petiole one half the length of the blade to equaling it; corolla yellowish, 
maculate, 10-18 mm. wide, rotate-reflexed when fully opened; anthers blue or yellowish 
with bluish margins, about 3 mm. long, usually strongly twisted after dehiscence; fruiting 
calyx IO-ribbed, 2-3 cm. long, well-filled by the fruit which may be slightly oily at 
maturity and is sessile in the calyx; fruiting pedicels 3-8 mm. long. P. ixocarpa Homem. 
Sporadic, probably as an escape from cult., flowering through most of the growing season; 
rare in much of the U.S. as a seldom-raised escape, more common in Mex., extending 
from C.A. and the W.I. 
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8. Physalis angulata L. Annual, 25-100 cm. tall, glabrous or with a few short antrorsely
appressed hairs; leaf blades usually ovate to ovate-lanceolate, rarely narrower, usually 
deeply and irregularly incised-toothed to undulate-toothed or (sometimes) entire, 
principal ones 5-11 cm. long and 3.5-8 cm. wide, with petioles 4-8 cm. long; flowering 
calyx { 3-) 4-1 mm. long, divided into lobes 1.5-3 mm. long, width 2-4 mm. at base of 
lobes, on pedicels 5-40 mm. long; corolla yellowish, immaculate or with indistinct spots, 
4-12 mm. long, 6-12 mm. wide; anthers bluish or violet, 1-2.5 mm. long, on slender
filaments 3-5 mm. long; fruiting calyces 10-angled or IO-ribbed, 20-35 mm. long, 15-25
mm. wide, on pedicels 1-4 cm. long; berry 10-12 mm. in diameter, on a gynobase about
I mm. long.

Var. angulata. Leaf blades ovate to ovate-lanceolate or oblongish, coarsely and irregu
larly toothed to entire; flowering calyx usually 4-7 mm. long, with lobes 2-3 mm. long; 
corolla usually immaculate, sometimes with indistinct spots, 6-12 mm. long; anthers 2-2.5 
mm. long; fruiting pedicels 2-3 cm. long, shorter than to about equaling the fruiting
calyx. P. ramosissima Mill., P. capsicifolia Dun., P. Linkiana Nees. Open woods and
disturbed habitats, e. and coastal Tex., summer and throughout much of the year in the
s.; from Mex., C.A. and the W.I.

Var. lanceifolia (Nees) Waterfall. Differs in having leaf blades lanceolate to linear
lanceolate, corolla usually 4-6 mm. long and anthers usually 1-2 mm. long. P. lanceifolia 
Nees. Occurs in the range of var. angulata and w. through s.w. Tex.; from s.w. U.S. 
and Mex. 

Var. pendula ( Rydb.) Waterfall.· Similar to var. angttlata but leaves sometimes nar
rower; flowering calyx usually 3 ( sometimes 4) mm. long, its lobes about 1 mm. long; 
fruiting pedicels usually 2-4 cm. long, equaling the fruiting calyx to 3 times its length. 
P. pendula Rydb. E. half of Tex. and rare as far w. as the Panhandle, in valleys and dis
turbed sites, May-Sept.; extending n.e. to Ill.

9. Physalis acutifolia (Miers) Sandw. Annual, usually nearly glabrous, the few ap
pressed hairs short, stiff and flattish; leaf blades ovate-lanceolate to linear-lanceolate, 
principal ones 4-12 cm. long, with petioles 1.5-7 cm. long; leaf margins usually irregu
larly and often coarsely toothed; flowering calyx usually 4-5 mm. long, on pedicels 5 to 
12 times its length; corolla light-yellow, sometimes with a greenish tinge, rotate with a 
short tube, 15-2� mm. wide when fully open, with 5 hairy pads on base of limb alternat
ing with stamens; anthers about 3 mm. long, yellow with a blue or blue-green tinge; 
fruiting calyx usually 2-2.5 cm. long and 1.7-2 cm. wide, on pedice]s 2.5-6 cm. long. 
P. "\Vrightii Gray. Type from "Prairies along the San Pedro River, southwestern Texas;"
no other Texas collections seen, summer-fall; Ariz. to Calif. and adj. :Mex.

10. Physalis Iobata Torr. PunPLE GROUND CHERRY. Perennial, branching from the base,
spreading or procumbent; indument of varying amounts of crystallinf3 vesicles sparse or 
abundant enough to give the plant a scurfy appearance; leaf blades ovate-lanceolate to 
linear-lanceolate, cuneately narrowed to winged petiole, principal ones 4-10 cm. long and 
5-30 mm. wide, usually pinnatifid, sometimes sinuate or entire; corollas blue or violet 
( rarely white), rotate, 1.5-2 cm. broad, with 5 hairy pads alternating with the bases of 
the filaments; anthers yellow, 1.5-2 mm. long; style twisted and bent to one side; flowering 
calyx 3-4 mm. long, on pedicels 1-3 (-5) mm. long; fruiting calyx 1.5-2 cm. long, 
pentagonal-ovoid, inflated, the pedicel 1-2.5 ( -3) cm. long; berry spheric-ovoid, 4-7 mm. 
in diameter. P. sabaena Buck!., Quincula lobata (Torr.) Raf. Various habitats, w. half 
of state, Mar.-Sept. or all year in the extreme s.; w. Okla., N.M., Ariz., adj. Mex. to w. 
Kan. and e. Colo. In f. lobata the corolla is blue or violet. Forma nlbHlora Waterfall has 
white corollas; Val Verde and Brown cos.; otherwise known from one collection in Ariz. 
and two in Okla. 

11. Physalis cordata Mill. Annual, appearing glabrous but sparse very short antrorse
trichomes usually present, rarely with a few long hairs; leaves ovate to rarely broader, the 
margins several-toothed; flowering calyx 5-6 mm. long, divided about halfway into 
narrow acuminate segments; pedicels 4-10 cm. long; corolla yellowish, maculate, hairy in 
the throat, 5-10 mm. long, 9-22 mm. wide when fully expanded; anthers bluish or 
greenish-blue, 1.8-3 mm. long, on slightly to densely hairy filaments of similar length; 
fruiting calyx 5-angled, often somewhat turbinate, basally cordate, glabrous, 25-43 mm. 
long, 10-15 mm. wide, the narrow teeth acuminate and 7-10 mm. long, sometimes some
what porrect; berry nearly spheric, 7-15 mm. in diameter; fruiting pedicels 10-25 mm. 
long. Included on the basis of a Drummond specimen, locality unknown; if present, it 
should occur along the Gulf Coast, towards the s.; nat. of Mex. 
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12. Physalis subulata Rydb. var. neomexicana ( Rydb.) Waterfall. Annual, 1-6 elm.
tall, spreading-hairy with varying mixtures of short. and longer multicellular trichomes 
( few or many terminating in glands); leaf blades ovate to broadly ovate, sometimes 
basally oblique, the margins irregularly and usually shallowy toothed, sometimes sinuately 
so; flowering calyx hairy, 3-4.5 mm. long, upper one half to two thirds divided into 
lanceolate often subulate-tipped lobes, on pedicels 1.5-3 ( -5) cm. long; corolla yellowish, 
maculate, 6-7 mm. long, 5-11 mm. wide when fully expanded; anthers violet or bluish, 
( 0.3-) 1-1.5 ( -2) mm. long, on filaments 2-3 mm. long; fruiting calyx hairy, 5-angled, 
basally cordate, 2-3 cm. long, 2-2.5 cm. wide, the upper 6-10 mm. divided into narrow 
teeth, usually subulate-tipped; fruiting pedicels 5-7 ( -10) mm. long, reflexed; berry 
nearly spheric, 6-10 mm. in diameter. P. neomexicana Rydb. Jeff Davis and Presidio 
cos., mts. and adj. areas, June-Oct.; Ariz. and s. Colo. to N.M. and Baja Calif. 

The leaves are less deeply and more regularly toothed than in var. subulata of 
Chihuahua and Durango. 

13. Physalis turbinata Medic. Annual, 15-100 cm. tall; stems spreading-hairy, the
trichomes jointed and often gland-tipped; leaf blades ovate, often attenuate-tipped, the 
margins entire to irregularly ( often sinuately) toothed with 1 to 15 teeth on each side; 
principal leaf blades 5-11 cm. long, 4-8 cm. wide, with appressed jointed hairs in varying 
abundance on both sides ( sometimes restricted to the veins), sometimes some hairs 
reduced to mere bases; petioles of principal leaves 2-7 cm. long; flowering calyx ( 3-) 
4-6 mm. long, upper one-half to two-thirds divided into narrowly lanceolate lobes; corolla
yellowish, maculate, hairy in the throat, 6-12 mm. long, 7-15 mm. wide; anthers bluish,
2-2.8 mm. long, on filaments 3-4 mm. long; fruiting calyx· 5-angled, basally cordate,
pubescent, 3-4 cm. long, 2-3 cm. wide, its lobes 5-10 mm. long and usually somewhat
attenuate; berry nearly spheric, 9-13 mm. in diameter, on a gynophore 1-2 mm. long, it
and the lower inner surface of the fruiting calyx sometimes with gland-tipped hairs.
P. barbadensis Jacq. Open woods, brushland and valleys, e. Tex. and along the Gulf to
the lower Rio Grande, July-Nov.; s. U.S., Mex., C.A. and W.I.

Similar to P. pubescens, but flowers and fruiting calyces larger, the latter often with 
longer and narrower lobes, thus resembling P. cordata which has glabrous fruiting calyces. 

14. Physalis pubescens L. TOMATE FRESADU.LA, DOWNY GROUND cHERnY. Annual, 8-90
cm. tall, usually villous and sometimes viscid to more or less glabrate; leaf blades ovate,
often acuminate, the margins usually irregularly several-toothed or sometimes entire;
principal blades usually 4-9 cm. long and 2-4 cm. wide, on petioles 2-7 cm. long;
flowering calyx 4-10 mm. long and 3-12 mm. wide at base of lobes, upper 1-4 mm.
divided into ovate-deltoid to lanceolate lobes; flowering pedicels 3-6 mm. long; corolla
yellowish, dark-maculate, more or less matted-hairy below the maculations, 7-10 ( -12)
mm. long, 10-15 mm. wide; anthers bluish or violet, 1.5-3 mm. long, on filaments 2-3
mm. long; fruiting calyx 5-angled ( usually prominently so), usually soft-hairy, 18-30
mm. long, 13-22 mm. wide, on pedicels 5-13 mm. long; berry 10-18 mm. in diameter,
sessile or subsessile on the invaginated calyx base.

Var. pubescens. Plants more or less villous; leaf blades usually with 5 to 8 teeth on 
each side and not translucent. Summer, e. Tex; s. U.S., Mex. and \V.I. 

Var. integrifolia (Dun.) Waterfall. Leaf blades often entire, sometimes with 3 or 4 
( rarely more) more or less prominent teeth on each side, usually translucent. Open 
woods, thickets and adj. areas, e. half of state, Apr.-Nov.; s. U.S., Mex., C.A. and W.I. 

2. CHAMAESARACHA GRAY0
FALSE NIGHTSHADE 

Perennials with entire to pinnatifid leaves that are decurrent on the petioles; peduncles 
solitary or in fascicles of 2 to 4 from the axils of the leaves; calyx campanulate, 5-lobed, 
in fruit somewhat enlarged but not bladdery-in8ated, close-fitting to the berry, thin, not 
angled nor ribbed, faintly ( if at all) veiny, open at the mouth, not exceeding the berry; 
corolla rotate, white or yeJlowish, often tinged with purple, the limb plicate; stamens 
inserted near the base of corolla; filaments long and slender; anthers oblong, opening by 
a longitudinal slit; style and stigma as in Physalis; seeds reniform, flattened, rugose
favose or punctate. 

About 10 species from western United States to northern South America. This genus 
0 See Appendix. 
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is sorely in need of a critical modem revision. There could be as many as six or more 
entities involved in what we here consider to be three species. 

1. Plant more or less stellate-puberulent or stellate-pubescent with sessile or stalked
hairs, sometimes with scattered simple hairs and/ or glandular hairs, rarely essen
tially glabrous except for the calyx which is adorned with simple white hairs ... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I. C. Coronopus. 

1. Plant densely or rarely sparsely invested with long simple or branched hairs, also
typically glandular-viscid ( 2 )  

2 ( 1). Plants sparsely to copiously villous with weak segmented unbranched hairs; corolla 
more than 1 cm. in diameter; calyx lobes in anthesis 3 mm. long or more ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. C. sordida. 

2. Plants densely villous with commonly branching hairs ( especially on the calyx and 
upper part of stem ); corolla less than 1 cm. in diameter; calyx lobes about 2 mm. 
long ........................................ 3. C. villosa. 

1. Chamaesaracha Coronopus (Dun.) Gray. Plant green, branched and diffuse from
a perennial base, varying from subglabrous to densely and finely stellate-pubescent with 
sessile or stipitate white hairs; leaves sessile or short-petioled, linear to lanceolate, to 
about 6 cm. long, tapering at the base, more or less sinuately lobed to occasionally sub
entire or sometimes pinnati.fid; peduncle elongated; calyx 4 mm. long, the triangular lobes 
obtuse to acute; corolla white to greenish or yellowish, usually about 13 mm. in diameter; 
berry 5-8 mm. in diameter, nearly white, with all but the apex closely invested by the 
herbaceous calyx. Ubiquitous, mainly in rocky soils and in clays in thickets and on dry 
plains and mesas in the Edwards Plateau and s. and w. Tex., flowering throughout the 
years; from Kan. to Ut. and Ariz., s. to Tex. and n. Mex. 

As here treated, this is an extremely variable species. Included are essentially glabrous 
plants whose remnant pubescence is simple, linear-leaved plants with sparse but con
spicuous sessile coarse stellate-pubescence, plants with a dense covering of fine pubes
cence and sometimes also with glandular-pubescence or scattered hairs. 

2. Chamaesaracha sordida (Dun.) Gray. Plant much-branched from the base, the
stems upright to spreading, sometimes forming clumps as much as 7 dm. in diameter, 
more or less viscid, somewhat cinereous, sparsely to copiously villous with weak seg
mented unbranched hairs, also usually copiously glandular-puberulent; leaves usually 
distinctly petioled, ovate to oblong or oblanceolate to obovate, to 1 dm. long and 45 mm. 
wide, entire to shallowly repand-dentate or pinnatifid; peduncles elongated; calyx shaggy
villous, the triangular acutish lobes 3 mm. long or more; corolla usually about 15 mm. 
in diameter, white or yellowish, sometimes violet-purplish; berry 5-8 mm. in diameter, 
with all but the apex closely invested by the herbaceous calyx. C. coniodes (Morie.) 
Britt. Rather ubiquitous on dry plains and mesas, of ten in limestone, in the w. two thirds 
of Tex., flowering throughout the year; from Kan. and Colo. to Tex. and s.e. Ariz. and 
n. Mex.

3. Chamaesaracha villosa Rydb. Stems slender and striate, arising from a woody base,
sparsely branched, commonly more than 4 dm. long, the entire plant glandular-villous 
with branching hairs ( especially on the calyx and the upper part of the stem ); leaves 
rhombic-ovate to ovate-lanceolate, acute at apex, the margins irregularly crenate or 
sinuately dentate and decurrent on the slender petiole; peduncle filiform, to about 25 
mm. long; calyx lobes triangular, obtuse to acute, about 2 mm. long; corolla yellowish,
less than 1 cm. in diameter; berry small, about 5 mm. in diameter, containing about 6
seeds. In gravelly-sandy soil along streams in the s. Trans-Pecos, Mar.-July; also n. Mex.

3. LYCOPERSICON MrLL.

Native of the warmer parts of America; several species, the most commonly cultivated 
is L. esculentum. 

I. Lycopersicon esculentum Mill. TOMATO. Annual or perennial with spreading hairy
pubescence and more or less glandular and strong-smelling, to 15 dm. high or more, the 
young growth on mature plants erect; leaves odd-pinnate, with small interstitial petiolulate 
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leaflets, to about 4 chn. long; primary leaflets 5 to 9, stalked, ovate to oblong, to 75 mm. 
long, acuminate, irregularly incised or toothed, the margins tending to roll inward; 
flowers 3 to 7, nodding, to about 2 cm. across or more, on jointec1 pedicels that are reflexed 
in fruit; calyx 5-parted to base, the lanceolate lobes to 1 cm. long; corolla yellow, the 5 
lanceolate lobes recurved-reflexed, a little more than 1 cm. long; anther dehiscent from 
top to bottom, projected into sharp or narrow sterile tips; fruit a pulpy berry, red or yellow, 
usually flattened at the ends, to 75 mm. across, the sides often furrowed or angled, seeds 
numerous. A nat. of w. S.A. that is cult. for its edible fruit. 

The plant that occurs in palm groves, thickets and open woodlands in extreme southern 
Texas, commonly called "cherry tomato," is referable to var. cerasiforme (Dun.) Ale£. 
It has thinner leaflets that are mostly smaller and usually less acuminate than in the typical 
material, the flowers are prevailingly in longer clusters, and the red or yellow regular 
and globular fruit has fewer cells and is only about 2 cm. in diameter. 

4. SOLANUM L. 
0 

NIGHTSHADE 

Herbs, shrubs or trees of various habit; larger leaves often accomfanied by a smaller
lateral ( rameal) one; peduncles mostly lateral ( or becoming lateral and extra-axillary; 
calyx and corolla more or less 5-parted or 5-clef t (rarely 4- to 10-parted); corolla plaited 
in the bud, valvate or induplicate; stamens exserted; filaments usually very short; anthers 
converging around the style, opening at the tip by two pores or chinks; berry usually 
2-celled.

A polymorphous and largely tropical genus of perhaps as many as 1,750 species.
1. Pubescence of lower leaf surface and stems all or chiefly composed of stellate hairs (2)
1. Pubescence of the lower leaf surface and stems composed entirely of simple hairs or

lacking; plants without spines or prickles, or with some spines in S. aculeatissi
mum ( 10) 

2 ( 1). Shrub or rarely small tree, without spines or prickles ( 3) 
2, Annuals or herbaceous perennials, more or less adorned with spines or prickles ( 4) 
3 ( 2). Leaves less than 2 cm. wide, tapered at base, the lower surface thinly pubescent 

to glabrate; flowers solitary or several in lateral fascicles .................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. S. capsicastrum.

3. Leaves more than 3 cm. wide, rounded at base, the lower surface tomentose; flowers
borne in definite furcate terminal inflorescences . . . . 2. S. erianthum.

4 ( 2). Leaves entire to shallowly lobed less than midway to the mid vein; calyx merely
with stellate pubescence or with 1 to few spines, in fruit not covering the berry ( 5) 

4. Leaves deepy pinnate to bipinnately lobed; calyx densely spiny, in fruit wholly or
partially covering the berry ( 8) 

5 ( 4). Stems and lower leaf surface silvery-canescent because of the dense and close 
scurflike pubescence, having a velvety appearance .. 3. S. elaeagnifolium.

5. Stems and lower leaf surface not as above, the typically tawny pubescence not so
dense ( 6) 

6( 5). Anthers 5 mm. long or less; calyx accrescent with age; fruit cherry-red at maturity; 
confined to extreme southern Texas . . . . . . . . . . . . . . 4. S. campechiense.

6. Anthers 6 mm. long or more; calyx not noticeably accrescent with age; fruit yellow
at maturity ( 7) 

7( 6). The 4- to 8-rayed stellate hairs sessile on lower leaf surface; calyx 5-7 mm. long; 
corolla 2-3 cm. in diameter; anthers 6-8 mm. long; fruit 1-2 cm. in diameter, con
fined to eastern Texas ...........•.......... , . . 5. S. carolinense.

7. At least some of the usually 8- or more-rayed stellate hairs stipitate on lower leaf
surface; calyx 8-13 mm. long; corolla 3-5 cm. in diameter; anthers 8-12 mm. long; 
fruit 2.5-3 cm. in diameter; distribution mostly on prairies west of the eastern 
pinelands .................................... 6. S. dimidiatum.

-----

0 Ref.: G. Ledyard Stebbins, Jr. and Elton F. Paddock in Madrofio 10: 70-81. 1949. 
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8(4). Corolla yellow; inflorescence stellate-hairy only, not glandular-villous ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. S. rostratum. 

8. Corolla violet or purplish-blue; inflorescence glandular-villous as well as somewhat
stellate ( 9) 

9 ( 8). Anthers unequal, the lowest violet-tinged anther longer and incurved; fruiting 
pedicels erect; berry wholly enclosed by the close-fitting and often adherent calyx 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. S. citrullifolium. 

9. Anthers about equal, straight or nearly so, all yellow; fruiting pedicels spreading;
calyx loosely covering the red berry . . . . . . . . . . . . . . 9. S. sisymbriifolium. 

10(1). Leaves odd-pinnate, with 3 to 11 leaflets; perennial by subterranean tubers; pedi
cels distinctly articulate at or above the middle ( 11) 

10. Leaves simple; annuals or woody perennials ( 13)
11 ( 10 ). Corolla stellate, white; leaflets typically linear-oblong to oblong-lanceolate;

pseudostipular and extra-axillary leaves similar to the regular leaves ........... . 
. . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 10. S. Jarnesii. 

11. Corolla rotate to rotate-stellate, light-purple-lavender to rarely white; leaflets typically
ovate to ovate-elliptic; pseudostipular leaves semiovate ( 12) 

12 ( 11). Plant essentially glabrous; interstitial leaflets minute or lacking; corolla rotate-
pentagonal ................................... 11. S. leptosepalum. 

12. Plant more or less pilose; interstitial leaflets usually prominent; corolla rotate
............................................. 12. S. Fendleri. 

13 ( 10). Leaves deeply pinnatifid, oblong in outline ...... 13. S. triflorum. 
13. Leaves entire or merely sinuate, sometimes hastately lobed ( 14)
14(13). Plant conspicuously armed with slender yellow spines ................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14. S. aculeatissimum. 
14. Plants unarmed ( 15)
15( 14). Plants woody perennials, erect or scandent shrubs; leaves typically oblong or

hastately ovate ( 16) 
15. Plants annual or rarely a bushy perennial; leaves typically ovate ( 17)
16 ( 15). Leaves broadest at about or above the middle, tapered at base ............. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15. S. pseudocapsicum. 
16. Leaves broadest below the middle, not tapered at base ...................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16. S. triquetrum. 
17 ( 15). Plants conspicuously and persistently villous or hirsute; ripe berries yellow or 

reddish; seeds usually 1.8-2.2 mm. long ........... 17. S. villosum. 
17. Mature growth of plants sparsely pubescent or glabrous; ripe berries black; seeds

1.2-1.8 mm. long ( 18)

18 ( 17). Flowers large; corolla 6-11 mm. long from base to apex; anthers 2.6-4 mm. long; 
style exserted about 2 mm. beyond the anthers; stigma very slightly expanded; 
bushy perennial ................•.............. 18. S. Douglasii. 

18. Flowers smaller; corolla lobes 3-7 mm. long; anthers 1.2-2.6 mm. long; style barely
exserted beyond the anthers; stigma usually enlarged and capitate ( 19) 

19 ( 18). Annual or perennial; leaves firm in texture; calyx lobes all distinct from each 
other, reflexed at  maturity; stone cell concretions absent or few, rarely more than 3 
............................................. 19. S. nodifloruni. 

19. Strictly annual; leaves thin in texture; calyx lobes unequal in length, some of them
partly fused, not reflexed at maturity; stone cell concretions always present, usually 
4 to 8 per berry .............................. 20. S. americanum. 

1. Solanum capsicastrum Link. FALSE JERUSALEM-CHERRY. Small perennial shrub
somewhat resembling S. pseudocapsicum, to about 6 dm. high, more or less pubescent 
throughout with stellate hairs, becoming glabrate; leaves oval to oblong or sometimes 
slightly ovate, about 6 cm. long and 15 mm. wide, narrowed at the base, obtuse at apex, 
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the margins entire or only slightly repand; pedicels about 7 mm. long; flowers small, 
white, less than 15 mm. in diameter; fruit orange-red or scarlet, about 13 mm. in diameter. 
A oat. of S.A. that is occasionally cult. and becomes an escape in s. Tex. 

2. Solanum erianthum D. Don. POTATO TREE, SALVADORA, Shrub or small tree to 3 m.
high, very soft velvety-tomentose throughout with stellate hairs; leaves with a petiole to 
4 cm. long, ovate to ovate-elliptic or elliptic, rounded at base, acute to acuminate at apex, 
to 3 dm. long, entire, very hoary on lower surface; peduncle usually terminal, erect, rather 
long and stout, bearing a many-flowered cyme; calyx lobes ovate, obtuse, ciliate; corolla 
white, 15-18 mm. in diameter, the ciliate lobes ovate to ovate-oval and acute; anthers 
oblong; ovary woolly; berry globose, 1-2 cm. in diameter, yellow. S. verbascifolium of 
auth. In open woods and thickets in extreme s. Tex. n. to Kenedy Co., Apr.-Oct.; also in 
s. Fla. and throughout trop. and subtrop. Am.

3. Solanum elaeagnifolium Cav. SILVER-LEAF NIGIITSHADE, BULL-NETTLE, TR0Ml'ILL0,
WHITE H0RSE-NETI"LE. Perennial to about 1 m. high, with deep running rootstocks, silvery
canescent all over by the dense and close scurfiike pubescence that is composed of many
rayed stellate hairs; stem often woody at base; prickles small and acicular, copious to very 
sparse; leaves with a petiole to 5 cm. long, oblong to linear or oblong-lanceolate, to about 
15 cm. long, usually tapered at base, mostly obtuse, entire to sinuate-repand; cymes at 
first terminal, short-peduncled, few-flowered; pedicels rather long, recurved or reflexed 
in fruit; calyx 5-angled, with slender lobes fully as long as the tube; corolla violet or 
rarely white, lightly 5-lobed, 2-2.5 cm. in diameter, the lobes triangular-ovate; ovary 
white-tomentose; berry globose, to about 15 mm. in diameter, yellowish or eventually 
black. S. texense Engelm. & Gray, S. Roemerianum Scheele. In dry sterile soils in open 
woods, prairies, waste places and �isturbed �oils throughout most of_ Tex., Mar.-Oct.; from
Mo. and Kan., s. to La., Tex., Anz. and adJ, Mex.; adv. elsewhere m the U.S. 

The white-flowered plant is known as f. alhi.Rorum Cockll. 
4. Solanum campechiense L. Herbs to 6 dm. high, annual, adorned with stellate

pubescence and spines to 6 mm. long; stems herbaceous, branched, greenish, the branches 
spreading; leaves oblong, somewhat 5-lobed with the lobes more or less repand-dentate, 
more or less cordate at base, to 12.5 cm. long ( including the petiole), about 65 mm. wide; 
raceme few-flowered, on a peduncle to about 15 cm. long, usually much less; calyx 
cyathiform, 6-8 mm. long, with ovate-lanceolate acute lobes, accrescent with age; corolla 
pale-violet, about 2 cm. in diameter; anthers 4-5 mm. long; berries cherry-red, 1-1.5 cm. 
in diameter. In extreme s. Tex., summer-fall; also Mex. and W.I. 

5. Solanum carolinense L. CAROLINA HORSE-NETI'LE, BALL-NETTLE. Coarse erect branch
ing perennial to about I m. high, with a creeping subterranean rhizome, spiny and loosely 
pubescent throughout with 4- to 8-rayed sessile stellate hairs; leaves with a petiole to 3 
cm. long, ovate to ovate-elliptic in outline, rounded at base, to 12 cm.• long, greenish,
typically with several large teeth or shallow lobes on each side, more or less spiny along
the main veins; inflorescence several-Bowered, elongating at maturity to form a simple
racemiform cluster; calyx 5-7 mm. long, the lobes lance-acuminate; corolla pale-violet to
white, 2-3 cm. in diameter; anthers 6-8 mm. long, equal; fruit globose, yellow when
mature, 1-2 cm. in diameter. In fields, open woodlands and waste places, generally, mostly
in sandy or light soils, confined to e. Tex., Apr.-Oct.; from Tex., n. to Minn. and e. to 
the Atl. Ocean.

The white-Bowered plants are known as f. albiflorum Benke. 
6. Solan um dimidiatum Raf. WESTERN H0RSE-NE'ITLE. Plant perennial, to about 1 m.

high, with deep running rootstock, cinereous with a somewhat furfuraceous stellate pubes
cence composed of 9- to 12-rayed frequently stipitate hairs; prickles small, subulate, 
scanty along the stem and midribs of leaves or sometimes nearly wanting; leaves with 
short stout petioles, ovate in outline, the base broadly rounded to truncate or somewhat 
cordate, to about 15 cm. long, some of the stellate hairs on lower surface distinctly stipi
tate, typically sinuately 5- or 7-lobed, the lobes entire or undulate and unarmed; cymes 
at first terminal, laxly 2- or 3-divided; pedicels recurved or reflexed in fruit; calyx lobes 
often 6, short-ovate with a long abruptly acuminate apex, 8-13 mm. long; corolla bluish
purple to violet or rarely white, 3-5 cm. in diameter, its 5 lobes broadly ovate; anthers 
lanceolate to linear-lanceolate, 8-12 mm. long; berries globose, 2.5-3 cm. in diameter, 
pale-yellow when mature. S. Torreyi Gray. Mostly in prairies and sandy soils throughout 
Tex. except in extreme e. and w., May-Oct.; from Kan., Mo. and Ark., s. to Tex. 

The white-flowered plant is known as f. album (Waterfall) Correll. 
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7. Solanum rostratum Dun. BUFFALO BUR, KANSAS-THISTLE, MALA MUJER. Annual to
about 7 dm. high, somewhat hoary or yellowish with a copious wholly stellate pubescence, 
copiously armed with straight prickles; leaves mostl¥ once- or twice-pinnati6d, similar to 
those of S. citrullifolium; racemes with pedicels soon ascending; calyx nearly hidden by 
spinelike prickles; corolla yellow, about 25 mm. in diameter, hardly irregular, the short 
lobes broadly ovate; stamens and style much-declined, the lowest anther much larger and 
longer than the others and with an incurved beak; berry wholly enclosed by the close
fitting and often adherent calyx; seeds coarsely undulate-rugose, An aggressive weedy 
plant of over-grazed land, Bats and waste places, generally, throughout Tex., Apr.-Oct.; 
from Neb. to Tex. and adv. eastw. and northw. 

8. Solanum citrullifolium A. Br. MELON-LEAF NIGHTSHADE. Annual, much-branched
and spreading, to about 7 drn. high, pubescent with gland-tipped simple hairs mixed with 
scattered few-rayed stellate hairs, armed with straight prickles; leaves irregularly or inter
ruptedly bipinnatifid, the lobes rounded or obtuse and repand; pedicels spreading; corolla 
violet, to about 37 mm. in diameter, somewhat irregularly 5-cleft, the lobes ovate and 
acuminate; anthers linear-lanceolate, with 4 yellow and a larger one tinged with violet; 
fruit enclosed by the close-fitting and very prickly calyx; seeds thickish, coarsely undu
late-rugose. S. heterodoxum Dun. Roadsides and waste places in cen. and w. Tex., Apr.
Oct.; from Tex. and N.M., locally n. to Ia. and e. to Atl. States. 

9. Solanum sisymbriifolium Lam. STICKY NIGHTSHADE. Annual to about 7 drn. high,
green, stout, villous-pubescent with simple or more or less glandular and viscid hairs, 
mixed ( especially on the leaves) with some few-rayed stellate hairs whose middle division 
is elongated, heavily armed throughout with long-subulate straight unequal prickles; 
leaves deeply pinnatifid, the oblong lobes sinuate or even again somewhat pinnatifid; 
pedicels spreading at maturity; flowers several or numerous in terminal or soon lateral 
pedunculate racemes; lobes of the 5-parted calyx lanceolate to ovate-lanceolate; corolla 
light-blue or white, to 25 mm. in diameter or more, 5-lobed; anthers equal, yellow; berry 
red, globose, 1.5-2 cm. in diameter, loosely and completely or incompletely enclosed by 
the spiny calyx; seeds minutely reticulate-pitted. Roadsides, waste places and other such 
areas mostly in e. Tex., May-Sept.; a nat. of Braz. that is adv. or escaped from cult. from 
Tex. to Fla., n. to N.E. and 0. 

10. Solanum Jamesii Torr. WILD POTATO. Plant usually short, erect or spreading and
bushy, to 5 dm. high, usually less than 3 dm., essentially glabrous ( in ours), somewhat 
bluish-green, stoloniferous and tuber-bearing; tubers small, sometimes as many as 50, 5-20 
mm. in diameter, globose to ellipsoid, creamy-white or light-brown in color; stem slender,
usually much-branched; leaves odd-pinnate, to 15 cm. long, rarely with several small
obsolescent interstitial leaflets; leaflets 7 to 11, linear-oblong to somewhat lanceolate, to
6 cm. long and 2 cm. wide, usually much smaller; inflorescence few-flowered, cymosely
paniculate; pedicels 1-2 cm. long, prominently articulate a t  about or above the middle;
calyx 4-8 mm. long, irregularly lobed to about the middle; corolla white, stellate,
about 25 mm. in diameter, the lobes ovate-lanceolate to triangular-lanceolate and acutish;
fruit globose, about 1 cm. in diameter. Rare in rots. of the Trans-Pecos, July-Sept.; from
w. Neb., Colo., s.e. Ut., Ariz., N.M. and w. Tex. to Son. and S.L.P.

11. Solanum leptosepalum Correll. Wn.o POTATO. Plant slender, bushy, lax, 4 drn. or
more high, essentially glabrous or sparsely and finely pilose throughout, pale-green, 
probably tuber-bearing; stem stramineous, provided with fine short incurved hairs; leaves 
odd-pinnate, very thin-herbaceous, with scattered hairs on margin, granulose-appearing 
or finely pilose on lower surface, to 2 drn. long; interstitial leaves absent or minute; leaflets 
5 or rarely 7, broadly ovate to ovate-elliptic, the lowermost pair much-reduced, to 7 cm. 
long and 35 mm. wide; inflorescence few-flowered; pedicels about 12 mm. long, articulate 
at about or well above the middle; calyx 6-8 mm. long, the lobes ovate-lanceolate and 
long-acuminate; corolla light purplish-lavender to white, rotate-pentagonal, about 25 mm. 
in diameter; fruit globose, about 15 mm. in diameter. In mts. of the Trans-Pecos, Aug.
Oct.; also n. Mex. 

12. Solanum Fendleri Gray. Wn.o POTATO. Plant slender to somewhat bushy, erect or
ascending, to 5 drn. high, more or less coarsely pilose throughout, stoloniferous and 
tuber-bearing; tubers small, globose to ellipsoid, white to purplish, to 3 cm. long; stem 
simple to much-branched; leaves odd-pinnate, to 25 mm. long, with or without small 
interstitial leaflets; leaflets 5 to 9, ovate to oblong-elliptic or rarely obovate, obtuse to 
acute at apex, to 8 cm. long and 35 mm. wide; inflorescence several-flowered, racemose 
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or paniculate; pedicels to 3 cm. long, articulate well above the middle or sometimes just 
below the calyx; calyx 4-7 mm. long, with ovate-lanceolate lobes; corolla blue or purplish 
to rarely white, rotate-stellate, rarely more than 3 cm. in diameter, the lobes broadly 
triangular-ovate; fruit globose, about 1 cm. in diameter. Rare in mts. of the Trans-Pecos, 
July-Sept.; from Colo., s. through Ariz., N.M., w. Tex. and n. Mex. to Zac. 

The var. tcxense Correll is a taller and more open plant than var. Fendleri. The in
florescence, especially the calyx, is grayish in color which is caused, in part, by the dense 
grayish pubescence. The white to white-lavender corolla is more deeply lobed, with 
narrower and more acute acumens, and the calyx is irregularly and more deeply lobed 
than usual. 

13. Solanum triflorum Nutt. CuTLEAF NIGHTSHADE. Annual, with more or less pubes
cent stem commonly branching and again branching from near base, to about 4 chn. 
high or long; leaves with a petiole to 15 mm. long, oblong, deeply pinnatifid, with rounded 
sinuses, to about 4 cm. long and 2 cm. wide, the lobes linear; peduncles 1- to 3-flowered, 
the pedicels soon reflexed; corolla white, scarcely 1 cm. broad; berry globose, green, 
1-1.5 cm. in diameter. Dry plains and open woods, often as a weed of fields and roadsides
in the Trans-Pecos, Apr.-Sept.; from B.C. to Calif., e. across the plains to Minn., Ia.,
Kan. and Okla., and as an adv. weed occasionally e. to the Atl. States.

14. Solanum aculeatissimum Jacq. COCKROACH DERRY, SODA APPLE NIGHTSHADE,
DERENJENA. Perennial, slightly woody, usually much-branched, to about 12 chn. high, 
villous with scattered long and weak jointed hairs or soon nearly glabrate, beset through
out with slender-subulate straight prickles; leaves rather large, thin, ovate in outline, 
pinnately lobed or repand, often slightly cordate at base, to about 15 cm. long and wide; 
peduncle lateral, short, few-flowered; calyx about one third as long as tl1e corolla, with 
stout prickles, its triangular-ovate lobes acute; corolla white, rotate, 12-25 mm. in 
diameter, its lobes ovate-lanceolate; anthers ovate-lanceolate; berry globose, scarlet, 
glabrous, 2-5 cm. in diameter; seeds very flat and thin, with a membranaceous border. 
In open woodlands along rivers and in waste grounds in s.e. Tex., Apr.-Oct.; in s. U.S., 
Berm., W.I. and cont. trop. Am. 

15. Solanum pseudocapsicum L. JERUSALEM-CHERRY. Small branching leafy shrub to
about 12 elm. high, erect and glabrous throughout; leaves narrowly lanceolate to oblong 
or oblanceolate, to 1 dm. long, entire or the margins slightly repand, narrowed at the 
base to a short petiole, mostly obtuse at apex, the surface bright-green and shining, the 
veins prominent; flowers solitary or few in lateral clusters, small; calyx lobes lanceolate, 
eciliate, about 2.5 mm. long; corolla white, 11-14 mm. in diameter, the eciliate lobes 
ovate-oval to oval; anthers elliptic; berry globose, scarlet to orange or yellow, 1-2 cm. 
in diameter. Along roadsides, cult. ground and waste places, thickets and woodlands in 
s.e. Tex., May-Sept.; nat. of the Old World that has become naturalized throughout trop.
and subtrop. regions in the World.

16. Solanum triquetrum Cav. TEXAs NIGHTSHADE, HIERDA MORA. Perennial, nearly gla
brous, varying from a short shrub to a somewhat elongated scandent shrub to 2 m. high; 
stems suffruticose, flexuous or sarmentose, the branches angled but hardly triquetous; 
leaves deltoid-cordate, to 5 cm. long or more, varying to hastate or even hastately 3- or 
5-lobed, with tl1e middle lobe lanceolate to linear and prolonged; cymes commonly um
bellately few-flowered, the peduncles slender; pedicels nodose-articulated at base, in fruit
clavate-thickened at the summit; corolla stellate, white or tinged violet, to about 15 mm.
in diameter; berry globose, red, 1-1.5 cm. in diameter. S. Lindheimerianum Scheele. On
low hills, slopes and in tl1ickets and on breaks in cen., s. and w. Tex., flowering through
out the year; also adj. Mex.

This is a highly variable species, especially in regard to its habit and leaf shape. 
17. Solanum villosum :Mill. HAraY NIGHTSHADE. Low somewhat viscid-pubescent or

villous plants, resembling small-leaved forms of S. americanum but cinereous with dense 
appressed villosity or pilosity; leaves small, conspicuously angulate-dentate; the 1 to 5 
umbellate small flowers on slenderly clavate stiff pedicels; calyx as in S. americanum but 
densely pubescent; corolla white, the lobes 4-5 mm. long; berries yellow or red; seeds 
usually 1.8-2.2 mm. long. On rocky slopes and waste places in the Trans-Pecos, July-Oct.; 
from Mass. southw. 

Plants here previously referred to the S. 11igrum L. complex. 
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18. Solanum Douglasii Dun. Perennial, often suffrutescent, sometimes to 3 m. high,
usually much smaller, sparsely to densely cinereous-puberulent or short-pilose, the hairs 
mostly appressed or subappressed; leaves entire to variously angulate-toothed; flowers 
commonly in umbelliform cymes or sometimes solitary, these borne on peduncles nearly 
as long as or longer than the pedicels; corolla white or purple-tinged, 1-1.8 cm. in 
diameter; fruiting calyx erect; oerries black at maturity, many seeded, persistent. In 
igneous soil or on sandy banks in mts. of the Trans-Pecos, June-Oct.; w. to Calif. and 
adj. Mex. 

Plants here previously referred to the S. nigrum complex. 
19. Solanum nodi8orum Jacq. Plant slender, annual or perennial, often tall, sparsely

puberulent to strigose or glabrate; leaves firm, entire to sparsely sinuate-dentate, acuminate; 
flowers commonly in umbelliform cymes or sometimes solitary, these borne on peduncles 
nearly as long as to longer than pedicels; calyx firm, the lobes all distinct and reflexed in 
fruit; corolla white or sometimes tinged with purple, not more than 8 mm. wide; berries 
black at maturity, concretions of stone cells absent or few ( rarely more than 3). Reported 
from coastal Tex. but no material matching this has been seen; probably referable to 
S. americanum.

Plants here previously referred to the S. nigrum complex.
20. Solanum americanum Mill. AMERICAN NIGHTSHADE, HIERBA MORA NEGRA. Slender

usually divergently branched glabrol!s or glabrescent annual, to 1 m. high; leaves slender
petioled, ovate to oval or ovate-lanceolate, entire to sinuate-dentate, pale-green, mem
branaceous, to 1 dm. long, translucent to transmitted light; peduncles filiform, to 3 cm. 
long; umbels 2- to 4-flowered, with filiform soon reflexed pedicels; calyx of unequal 
acutish to blunt spreading lobes 1-1.5 mm. long; corolla white or purple-tinged, its lobes 
4.5-7 mm. long; anthers 1.3-2 mm. long; berry lustrous-black, 5-9 mm. in diameter, with 
4 to 8 stone cell concretions in most berries, quickly falling when ripe; seeds 1.2-1.8 mm. 
long. In rocky or dry open woods, thickets, shores or openings, often spreading to cult. or 
waste ground, throughout Tex., blooming throughout year; from N.E. to N.D., s. to Fla., 
La. and Tex. 

Plants here previously referred to the S. nigrum complex. 

5. CAPSICUM L. CAYENNE PEPPER 

About 50 species, all of which are indigenous to tropical or subtropical America, 
1. Capsicum annuum L. var. minus (Fing.) Shinners. Bmo PEPPER, CHILE PIQUIN, ClllL

LIPIQUIN. An intricate shrub with slender divergent brittle green branches, to 3 m. high 
( or long), glabrous or very sparsely puberulent; leaves ovate to elliptic-lanceolate or 
lanceolate, acute to acuminate, to 6 cm. long and 3 cm. wide, exceeding the slender 
petioles; pedicels long and slender, often in pairs, spreading or somewhat reflexed, some
what stoutish in fruit; calyx small, shallowly toothed in flower but truncate and cup
shaped in fruit; corolla stellate, whitish, about 7 mm. wide; anthers generally bluish; 
fruit ovoid to nearly globose, persistent, red or yellowish, to about 15 mm. long, 
pungently aromatic. C. baccatum and C. frutescens of Tex. auth. On ledges along rivers, 
in thickets and groves and along arroyos on the Edwards Plateau and in s. Tex., flowering 
throughout the year; from Tex. to Ariz.; also s. Fla. and throughout trop. Am. 

The extremely pungent berries are used as a condiment and medicinally as a local 
stimulant. 

6. MARGARANTHUS Scm..ECHT.

A monotypic genus. 
I. Margarnnthus solanaceus Schlecht. NEITED GLOBE-BERRY. Nearly glabrous erect

slender annual closely resembling Physalis, to about 6 dm. high, more or less sparingly 
divergently-branched from the base; leaves petioled, membranaceous, ovate to lanceolate, 
entire to somewhat sinuate, occasionally 1- or 2-toothed, 2.5-5 cm. long; pedicels short, 
recurving; corolla greenish, yellow or lurid-purple, cylindric-urceolate, merely dentate at 
the orifice, barely 4 mm. long; berry small, entirely included in the globular-conical 
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fruiting calyx that is 8-12 mm. long; seeds 20 to 30. In fields and pastures in s. and w. 
Tex., July-Nov.; from Tex. to Ariz. and n. Mex. 

7. LYCIUM L.173 WOLFBERRY. DESERT-THORN. SQUAW-BERRY 
ToMATILLO. CII..INDRILLO 

Plants shrubby, usually spiny; leaves mostly fascicled, entire; flowers chiefly axillary, 
solitary or in small clusters; calyx campanulate, irregularly toothed or cleft into 4 to 6 
lobes; corolla campanulate, tubular-funnelform or salverform, the limb 4- to 7-lobed; 
stamens 4 or 5; style slender, the stigma capitate or 2-lobed; berry fleshy or dry, globose 
or ovoid, subtended by the persistent calyx. 

About 8 5  species, mostly in warmer regions in America. Some species produce abundant 
quantities in insipid, slightly bitter, juicy berries that are eaten raw or prepared as a 
sauce. The species also provide winter forage for livestock. 

1. Calyx lobes from two thirds as long to as long as or longer than tubular portion, or
if not two thirds as long as tube then at least 2 mm. long; calyx cleft equally, never 
noticeably 2-lipped, therefore the lobes about equal in fength ( 2) 

1. Calyx lobes less than two thirds as long as tube, usually less than 2 mm. long; calyx
frequently irregularly cleft or more or less 2-lipped ( 5) 

2 ( 1 ) . Corolla lobes more than one third as long as tube .. 1. L. carolinianum var. 
quadrifidum. 

2. Corolla lobes not over one third as long as tubular portion, usually much less ( 3)
3(2). Leaves densely glandular-puberulous, not glaucous . 2. L. puberulum.
3. Leaves glabrous, smooth, glaucous ( 4)
4(3). Pedicels about 10 mm. long; corolla 2 cm. long, the tube 4 mm. or more in

diameter at summit; leaves glaucous-green ........ 3. L. pallidum. 
4. Pedicels to 4 mm. long; corolla 1 cm. long, the tube less than 4 mm. in diameter at

summit; leaves glaucous-gray ................... 4. L. berberioides. 

5( 1). Leaves densely hispidulous-puberulous; pedicels ( at anthesis) about 1.5 mm. long 
............................................. 5. L. texanum. 

5. Leaves essentially glabrous; pedicels ( at anthesis) 3-6 mm. long ( 6')
6( 5). Corolla lobes shortly but densely white-lanate-ciliate, pubescence usually visible

to the unaided eye as a white fringe ............. 6. L. Torreyi. 
6. Corolla lobes smooth, not densely lanate-ciliate ( 7)
7(6). Flowers 6-8 mm. long ......................... 7. L. Berlandieri f. 

Berlandieri. 
7. Flowers 4-6 mm. long ........................... 7. L. Berlandieri f. 

parviflorum. 

I. Lycium carolinianum Walt. var. quadrifidum (Dun.) C. L. Hitchc. CAROLINA
woLFBERRY. A rather sparingly branched armed shrub, erect or slightly spreading, to 1 
m. tall, glabrous; young branchlets often with short thick spines about 1 cm. long or
branchlets unarmed; older branchlets with spinose branchlets, tan to dark-gray; leaves
3 to 10 in a fascicle, narrowly terete-spatulate to spatuloid, somewhat succulent, 1-2.5
cm. long, 1-2 mm. broad, the midnerve scarcely visible, rounded or occasionally somewhat
acute at apex, attenuate at base, practically sessile, glabrous; pedicels to 3 cm. long; calyx 
cup-shaped, glabrous, about 3 mm. long; calyx lobes 4, hiangular, obtuse, nearly equaling
the tube, margins sometimes remotely ciliate; corolla lavender to purple, rotate-carnpanu
late, 7-10 mm. long; corolla tube about equal to lobes or slightly shorter, 1-1.5 mm. in
diameter at top of ovary, 3- 5 mm. in diameter at summit, glabrous without; corolla lobes
4, rarely 5, ovate, abruptly contracted at base, rounded or slightly emarginate at apex,
spreading, their margins not ciliate or but very sparsely so; stamens exserted due to spread
ing of lobes of the corolla; filaments adnate to about midway from the base of the tube,

m Adapted partly from C. L. Hitchcock in Ann. Missouri Bot. Gard. 19:179-374. 1932. 
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equaling or somewhat shorter than corolla lobes, densely pilose on their lower one-third 
or one-fourth of free portion, the adjacent corolla tube only very sparsley hairy; anthers 
1-1.5 mm. long; style scarcely as long as filaments; berry ovoid, fleshy, red, about 1 cm.
in diameter, with 50 or more seeds, purple in old or dried material. About ponds, along
and in ditches, marshes, on wet clay flats, salt flats, and in sandy-gravelly soil on brush
covered hills in coastal and s. Tex., Jan.-Nov.; from Miss. to Tex. and n.e. Mex.

2. Lycium puberulum Gray. DowNY WOLFBERRY. A sparingly branched spiny shrub to
15 dm. tall; branches usually slender and flexuous, well-armed with slender needlelike 
spines 5-10 mm. long, dark-grayish-green to olive-purple, glabrous at least in age; leaves 
3 to 6 in a fascicle, broadly elliptic to oblong-obovate, 5-15 mm. long, about one third as 
broad as long, rounded at apex, sessile or subsessile, densely glandular-puberlent, not 
fleshy, midnerve evident; flowers 1 or 2 in the leaf fascicles, the pedicels about 2 mm. 
long; calyx broadly campanulate, 4-6 mm. long, very densely glandular-puberulent, the 
5 lobes oblong-ovate and equal to or twice the length of the calyx tube, glandular-puberu
lent on both surfaces; corolla tubular-campanulate; corolla tube white, 9-12 mm. long, 
1.5 mm. wide at base, about 3 mm. in diameter at top, glabrous without; corolla lobes 5, 
ovate, one fifth to one fourth the length of the tube, commonly spreading, their margins 
not ciliate; stamens equal to corolla tube or slightly shorter; 6laments equal or subequal, 
adnate to the corolla tube for about two thirds of its length, glabrate but the lower two 
thirds of the corolla tube densely hairy; anthers 1 mm. or less long; style equaling or 
slightly shorter than filaments, included in corolla tube; fruit sclerenchymatous, 1 or 2 
seeds in each cell. In limestone desert hills and shrubby grasslands in the Trans-Pecos, 
Mar.-Aug.; apparently endemic. 

3. Lycium pallidum Miers. PALE WOLFBERRY. Densely branched spreading spiny shrub
1-2 m. tall; branches often somewhat flexuous, yellow to gray or more commonly reddish
to purple, glabrous or rather sparsely pubescent, the slender spines sharp and 5-10 mm.
long, the longer spines usually somewhat blunt; leaves glaucous-green, glabrous or
glabrate, oblong-spatulate to broadly elliptic or nearly ovate, acute or occasionally
rounded at apex, 1-4 cm. long, 3-15 mm. broad, attenuate at base into a short petiole,
midnerve and primary lateral nerves usually visible; flowers borne singly or in pairs, the
pedicels equaling or slightly exceeding the calyx; calyx cup-shaped to campanulate, blue
glaucous and glabrous, 5-8 mm. long, two thirds as broad at summit, 5-lobed; calyx lobes
lanceolate to ovate or elliptic, equaling or even exceeding the tube, their margins some
times sparsely pubescent; corolla tube elongate-funnelforrn, 1.2-2 cm. long, about 1.5 mm.
in diameter above the ovary, 5-6 mm. in diameter at top where it is expanded conspicu
ously, greenish with purple veins, often blue-glaucous on outside; corolla lobes 5, oval or
rhombic, one fifth to one third the length of the tube, their margins commonly very
remotely ciliolate; stamens usually slightly exserted, sometimes extending only to the base
of the coroUa lobes; filaments adnate to a little below the middle of the corolla tube, free
base of the filaments and the adjacent corolla tube hairy; anthers 1.5 mm. long; style
varying in length from about equal to corolla tube to 4 or 5 mm. longer than tube; berry
red or reddish-blue due to glaucescence, ovoid, about 1 cm. or slightly less in diameter,
20- to SO-seeded. In limestone soils on steep rocky slopes and among grasses in canyons
in the Trans-Pecos, Feb.-May; from s. Colo. and Tex. to s. Ut., Ariz. and n. Mex.

4. Lycium berberioides Correll. SILVERY WOLFBERRY. Intricate shrub to about 15 din.
tall, profusely branched and spiny, the entire plant ( when observed in nature) silvery- or 
dusty-gray; leaves gray-glaucous, elliptic to elliptic-obovate, obtuse to rounded at apex, 
veiny and somewhat marginate, to 1 cm. long and 3.5 mm. wide; flowers borne 1 or 2 at 
the nodes; pedicels stout, 1-4 mm. long at anthesis; calyx herbaceous, 4-5 mm. long, the 
usually reflexed ovate obtuse lobes as long as the tubular portion; corolla greenish-white, 
green-lined within the tube, about 1 cm. long, the triangular-ovate subacute lobes about 
3 mm. long and usually reflexed; stamens and style included. On rocky hills or on stony 
flats in creosote shrub association in the s. Trans-Pecos, Mar.-Apr.; endemic. 

5. Lycium texanum Correll. TEXAS WOLFBERRY. Intricate thorny shrub, the young
branchlets brownish and hispidulous; leaves linear-oblanceolate to narrowly spatulate, 
hispidulous-puberulous, often mucronulate at the obtusely rounded apex, to 2 cm. long 
and 3 mm. wide, usually much smaller; flowers borne 2 to a node; pedicels ( at anthesis) 
about 1.5 mm. long, becoming much longer in fruit, hispidulous; calyx minute, scarious, 
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hispidulous, 2-3 mm. long, minutely lobed and somewhat 2-lipped; corolla 7-8 nun. long, 
the small slightly ciliate lobes strongly revolute; stamens and style somewhat exserted. 
In sandy soil and rocky areas in canyons of the Trans-Pecos, July-Oct.; endemic. 

6. Lycium Torreyi Gray. Much-branched spreading shrub to 3 m. tall, with heavy
spines 5-10 mm. long or practically unarmed; branches densely leafy, glabrate; leaves 
usually spatulate but sometimes elliptic or oblanceolate, to 5 cm. long and 15 mm. broad, 
usually somewhat acute at apex, attenuate at base to a short petiole 2-3 mm. long, the 
midnerve visible; flowers 1 to 3 in a fascicle; pedicels 5-20 mm. long; calyx cup-shaped 
to tubular, 2.5-4.5 mm. long, about 2 mm. in diameter, sparsely pubescent to glabrate; 
calyx lobes 5, one fourth to one half the length of the tube, triangular, the margins some
what ciliate; corolla tube narrowly obconic, 8-15 mm. long, somewhat constricted at top 
of ovary, flared slightly at summit, 1.5-2 mm. in diameter at base, 3-4 mm. in diameter 
at top, greenish-lavender or whitish, usually glabrous without but sometimes with few 
scattered hairs; corolla lobes 5 (less commonly 4), rounded to oval or even lanceolate, 
1 to 3 times as long as broad, and one fifth to one fourth the length of the tube, spreading, 
their margins densely ciliate-lanate with branched hairs which are apparent as a tiny 
white fringe; stamens equaling or slightly shorter than the corolla lobes; filaments adnate 
to about the middle of the corolla tube, rather densely hairy for about the first 1.5 mm. 
of their free portion, the adjacent corolla tube also hairy; anthers 1-1.5 mm. long; style 
slightly longer than the stamens, usually exserted 2-3 mm. beyond corolla tube; berry 
ovoid, 6-10 mm. long, two thirds as thick, bright-red, 8- to 30-seeded; fruit very juicy, 
sweet and not unpalatable. In silty soils, along canals and on flats in the Trans-Pecos, 
Apr.-Oct.; from Tex. to s.e. Nev. and Calif., s. to Hgo. 

7. Lycium Berlandieri Dun. var. Berlandieri. A rather sparingly branched glabrous or
pubescent shrub to 25 dm. tall, armed with few needlelike spines at ends of young 
branches or practically unarmed; branches somewhat crooked, decumbent, sparingly leafy, 
slender, silvery-gray to reudish; leaves glabrate, sometimes finely pubescent, linear to 
elliptic-spatulate, to 25 mm. long and 2.5 mm. broad, rounded or sometimes acute at 
apex, 1 to 3 in a fascicle; flowers borne singly or in pairs, the pedicels 3-20 mm. long; 
calyx cup-shaped, 1-2 mm. long and nearly as wide, the 3 to 5 lobes equal and about 
one third as long as tube or unequal, the calyx frequently splitting nearly to base on one 
side, glabrous except for a small tuft of hair at the tip of each lobe, infrequently the 
whole calyx pubescent; corolla blue or pale-lavender; tubular portion of corolla obconic
infundibuliform, much-constricted immediately above ·calyx, 4-8 mm. long, 2-4 mm. in 
diameter at the summit, 1 mm. in diameter or less just above the calyx, glabrate without, 
sometime� with few scattered hairs just above and below the summit of calyx; corolla 
lobes 4 or 5, one sixth to one third the length of the tube, usually reflexed and sometimes 
recurved; stamens unequal or subequal, about equal to corolla lobes; filaments adnate to 
a point about one third way from base of tube, hairy for the first one fourth to one third 
of their free portion, the adjacent corolla tube only slightly hairy; anthers about 1 mm. 
long; style equaling or very slightly exceeding stamens; berry globose-ellipsoid, red, about 
4 mm. in diameter, 8- to 30-seeded. On gravelly-rocky hills, limestone and clay flats, 
alkali flats, gypsum soil in arroyos, scrubland and thickets from coastal and s. Tex. to 
the Trans-Pecos, Feb.-Oct.; from Tex. to e. N.M. and n. Mex. 

Plants with stouter and more leafy branches, nodes frequently cottony and smaller 
flowers ( 4-8 mm. long) than in typical material are designated as var. parviflorum (Gray) 
Terrac. ( var. brevilobum C. L. Hitchc. ). It occurs in similar habitats to those of var. 
Berlandieri but seems to be confined to w. Tex. and n. Mex. 

Matrimony-vine ( L. halimifolium Mill.), an old-fashioned garden plant, occasionally 
spreads from cultivation into thickets and waste ground. Long, sarmentose, recurved
drooping, essentially unarmed branches and greenish-purple flowers are characteristics 
of the plant. 

8. CESTRUM L.

Deciduous or evergreen shrubs or small trees; leaves alternate, simple and entire; 
flowers in axillary or terminal cymes; calyx 5-toothed, short; corolla salverform or funnel-
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form, variously colored, with long slender tube, enlarged or contracted at mouth, with 
short limb; stamens inserted about the middle of the corolla tube, included; filaments 
filiform, often pilose below, sometimes with a toothlike appendage; anthers small, their 
sacs parallel; ovary 2-celled, usually short-stipitate; ovules few; style filiform, the dilated 
stigma entire or 2-lobed; fruit a small berry; seeds oblong, smooth. 

About 150 species in tropical and subtropical America. Several species cultivated for 
their fragrant flowers. 
1. Lobes of corolla becoming distinctly reflexed; berry black .................... . 

. . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . . • . 1. C. diurnum. 
1. Lobes of corolla erect or spreading; berry not black ( 2)
2( 1 ). Leaves ovate-oblong to elliptic, short-acuminate; berry white ............... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. C. nocturnum. 
2. Leaves lanceolate, very long-tapering; berry violet-brown ....... .............. . 

. . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. C. Parqui. 

1. Cestrum diurnum L. DAY JESSA1'UNE. A shrub to about 2 m. high, the slender twigs
and inflorescence glabrous or more or less pubescent; leaves with slender petioles to 12 
mm. long, oblong to oblong-elliptic, membranous, light-green, to 11 cm. long and 25 mm.
wide, obtuse to acute at apex, narrowed to obtuse at base; panicles several-flowered,
about as long as the leaves or shorter, often with some leaflike bracts; flowers fragrant;
calyx campanulate, 3-3.5 mm. long; corolla white, 1-1.8 cm. long, its oblong lobes obtuse
and reflexed at anthesis; stamens straight, edentate; berry black, ellipsoid, 6-7 mm. long.

A West Indian species that occasionally escapes from cultivation. 
2. Cestrum nocturnum L. NIGHT JESSAMINE. Shrub to about 3 m. high, with glabrous

angled slender branchlets; leaves thin, with a distinct petiole to 2 cm. long, mostly ovate
oblong to elliptic, short-acuminate, to 15 cm. long, mostly about 35 mm. wide, glabrous 
and more or less shining on both sides; panicles large, several- to many-flowered, longer 
than the leaves; pedicels short or the lower ones 5-9 mm. long; flowers yellow or greenish
yellow, pungently fragrant ( especially at night); calyx tubular-campanulate, about 3 
mm. long, its teeth short; corolla narrowly funnelfonn, 1 8-25 mm. long, the limb about
one fourth as long as the tube, the acute lobes erect or only spreading; fllaments toothed
near the base; berry ellipsoid, white, about 1 cm. long. Nat. to W.I., occasionally escapes
from cult. in s. Tex.

3. Cestrum Parqui L'Her. WILLOW-LEAVED JESSA1.-IINE. Upright shrub to 2 m. high,
glabrous; leaves with petioles 5-10 mm. long, lanceolate, 5-14 cm. long, usually not much 
exceeding 25 mm. wide, cuneate at base, acuminate at apex, bright-green, slightly paler 
beneath; flowers in axillary and terminal cymes that form panicles at end of branches; 
corolla yellowish-green, pungently fragrant at night, the slender tube 2-2.5 cm. long and 
dilated at mouth, with spreading acute lobes; fruit violet-brown, 3- or 4-seeded. A 
Chilean species, allied to C. 11octumum, that is cult. for its fragrant flowers, occasionally 
escapes. 

9. SCIDZANTHUS R. &P. BU'ITERFLY-FLOWER 

A small South American genus of 15 or more species, several of which are cultivated. 
1. Schizanthus pinnatus R. & P. Annual or biennial, thinly hairy and somewhat

glandular, to 12 dm. high, usually much smaller, slender-branching; leaves linear-oblong 
in outline, to 1 dm. long or more, 1- or 2-pinnatisect, the segments entire to toothed or 
incisely pinnatifid; inflorescence elongate, of numerous flowers in panicled racemes; calyx 
6-7 mm. long, cleft to base to form linear to oblanceolate obtuse lobes; corolla tubular,
2-3 cm. across, varying in depth of color and markings, the lower lip usually violet or
lilac, the upper lip paler, its middle segment with a yellow blotch toward the base,
spotted with purple or violet; corolla tube shorter than the calyx; stamens prominently
showing at the throat; ovary oblong, 2-celled; capsule with 2-cleft valves; seeds numerous.
A Chilean species that occasionally escapes from cult. or occurs in waste places in s-.
Tex.; Apr.-Aug.
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10. SALPICHROA MIERS

About 25 species of southwestern United States and extra-tropical South America. 
I. Salpichroa origanifolia (Lam.) Baill. CoCKS-Eccs. Weedy perennial climber from

a fleshy root, somewhat woody, with green flexuous branches and a strong odor, puberu
lent to nearly glabrate; leaves subopposite, ovate-rhombic to suborbicular, 1.5-4 cm. 
long and wide, narrowed to a slender petiole that is shorter than the blade; flowers 
nodding, on filifonn pedicels scarcely shorter than the petioles; calyx lobed to near the 
base, about 2.5 mm. long; corolla short, white, urceolate, constricted below the middle 
and at the throat, 7-10 mm. long, the 5 short lobes revolute, the inside of the tube with 
a woolly ring; stamens inserted at about the midde of the corolla tube or even higher; 
style slender, commonly exserted; berry ovoid-oblong, yellow or white, many-seeded, 
said to be edible but of poor flavor. S. rhomboidea ( Gill. & Hook.) Miers, Perlzoma 
rhomboidea ("Hooker") Small. A nat. of S.A. that occasionally escapes from cult. in 
s.e. Tex., Mar.-July.

11. NIEREMBERGIA R. & P. CUP-FLOWER 

About 30 species, mainly in tropical and subtropical America. 
1. Nierembergia hippomanica Miers var. coerulea (Miers) Millan. Plant to about 2

dm. high, somewhat scabrous-pubescent, with suberect brancpes; leaves alternate, solitary 
and fascicled, linear to linear-spatulate, to 16 mm. long, usually much smaller, less than 
2 mm. wide; flowers borne singly at or near the tips of the branchlets; pedicels at 
anthesis 3-5 mm. long; calyx tubular, scarious, 6-10 mm. long, with 10 conspicuous 
green ribs, the 5 narrowly trianbrular acuminate lobes more than hall as long as the tube; 
corolla similar in appearance to Leptoglossis texana, bright-blue, the filifonn tube 7-10 
mm. long, the broadly 5-lobed saucer-shaped limb about 2 cm. in diameter; stamens
subequal, 6-7 mm. long, inserted on the upper part of the corolla tube, more or
less exserted, often with 4 of them paired and the fifth smaller; style exserted about 6
mm. beyond the corolla tube; capsules bivalved, the valves mostly 2-cleft. A S.A. species
that occasionally escapes from cult., especially in s. Tex.

12. PETUNIA J USS. 

About 40 species, mostly in South America. 
1. Petunia parviflora Juss. WILD PETUNIA, SEASIDE PETUNIA. Annual; stems leafy,

prostrate and rooting at the nodes, diffusely branched to form mats to 3 dm. wide or 
more, glandular-puberulent; leaves linear-oblong to spatulate, fleshy, about l cm. long; 
Bowers solitary, lateral, on very short peduncles; calyx 5-parted to below middle; sepals 
in fruit to 11 mm. long and 1.5 mm. wide, linear-oblanceolate to linear-spatulate, obtuse; 
corolla funneliorm, purple or reddish-violet, with yellow or whitish tube and 5 minute 
unequal retuse lobules that are plicate in bud, the tube about 6 mm. long; stamens in
serted low in corolla; filaments 3 short and 2 longer; capsules 3-4 mm. long, ovoid-ellip
soid, acute, I-celled, bivalved, the valves leathery-chartaceous; seeds numerous, angular 
and more or less raised-reticulate. In moist or wet soil in beds of streams, along beaches 
and on muddy flats in most of Tex., Apr.-Sept.; from s. Fla. to Calif., n. to Va., s. to 
trop. Am. 

Our plant is a "poor" relative of the showy cultivated petunias that are derived from 
P. axillaris (Lam.) B.S.P. and P. violacea Lindi. of South America.

13. DATURA L.114 STRAMONIUM. JIMSON·WEED. THORN-APPLE 

Rank weeds, narcotic-poisonous, herbaceous ( in ours), some tropical species woody 
and arborescent; leaves ovate to elliptic in outline; Bowers usually large and showy, mostly 

m Ref.: W. E. Safford in Jour. Wash. Acad. 11: 173-189. 1921. 
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fragrant, produced all summer and autumn on short peduncles in the forks of the branch
ing stem; calyx prismatic or cylindrical, 5-toothed, separating transversely above the base 
in fruit, the upper part falling away; corolla funnelfortn to tubular, with a usually large and 
spreading 5- or IO-toothed plaited limb; stigma 2-lipped; capsule globular, usually prickly, 
4-valved, 4-celled except near the 2-celled top; seeds rather large, flat.

About a dozen species mainly in warm and tropical regions of the World.
1. Fruit nodding, usually bursting irregularly at maturity, globose or nearly so; leaves

entire to repand or sinuate-dentate; corolla more than IO cm. long ( 2) 
1. Fruit erect, regularly dehiscent, ovoid, 4-valved; corolla not more than 10 cm.

long (3) 
2 ( 1). Plants ( especially new growth) densely villous or glandular-villous with spread

ing hairs; lower surface of leaves soon glabrate except for the primary veins .... 
• . . . . . • . • • . . . . • . . • . . . . . • . . . • . . . . . • . • . . • • • • • . . 1. D. inoxia.

2. Plants merely cinereous-puberulent with short appressed or curved hairs; lower sur-
face of leaves velvety to the touch ............... 2. D. Wrightii. 

3 ( 1). Spines of the fruit numerous, subequal, less than 1 cm. long, relatively slender, 
sometimes much-reduced or wanting; leaves repand to coarsely sinuate-dentate; 
corolla 7 cm. long or more, whitish or purplish ..•. 3. D. Stramonium. 

3. Spines of the fruit relatively few, very unequal, the longer ones more than 1 cm.
long, very stout; leaves usually pinnately lobed; corolla not more than 7 cm. long, 
purplish .........•............ ............... 4. D. quercifolia. 

1. Datura inoxia Mill. INDIAN-APPLE. Plant annual from a perennial rootstock, widely
branching, to 1 m. high or more, the herbage ( especially new growth) densely villous 
and sometimes also glandular with spreading hairs; leaves ovate, to 25 cm. long, asym
metric at base, acute to acuminate at apex, entire or coarsely sinuate-dentate, the lower 
surface soon glabrate except for the primary veins, the petiole shorter than to nearly 
equaling the blade; calyx 8-12 cm. long, unequally 5-toothed, the basal persistent part 
reflexed in fruit; corolla white, funnelform, 12-15 cm. long, with a spreading limb to 12 
cm. across, the limb with 5 ( rarely 10) subulate teeth about 1 cm. long; capsule globose,
nodding, 3-4 cm. long, densely spiny and glandular-puberulent or short-villous with
spreading hairs, when mature rupturing irregularly, the spines mostly less than 1 cm.
long; seeds light-brown, 5-6 mm. wide, reniform, plump but compressed. In various
types of soils, rocky stream beds, canyons, base of bluffs and on ledges in the Edwards
Plateau, Rio Grande Plains and Trans-Pecos, Mar.-Nov.; Tex. and N.M., s. to cen. Mex.

2. Datura Wrightii Regel. Plant erect, widely branching, annual from a perennial root
stock, to 15 dm. high, the herbage cinereous-puberulent and somewhat glaucescent
velutinous ( especially new growth); leaves ovate, entire to slightly sinuate-repand, to 
15 cm. long, asymmetric at  base, obtuse to shortly acuminate at apex, the puberulent 
lower sudace soft to touch, the petiole shorter than to nearly equaling the blade; calyx 
7-12 cm. long, unequally 5-toothed, the basal persi!,tent part reflexed in fruit; corolla 
white, commonly suffused with violet or lavender, infundibuliform, to about 15 cm. long, 
with a spreading limb to about 15 cm. wide, the limb with 5 slender teeth 1-1.5 cm. long; 
anthers white, about 15 mm. long; capsule globose, nodding, 3-4 cm. in diameter, densely 
prickly and puberulent with retrorse hairs, the spines less than 1 cm. long; seeds sub
orbicular-reniform, flattened, light-brown, 5-6 mm. wide, smooth on the sides, the margin 
cordlike. D. meteloides of Tex. auth. In loose sand and on floodplains and bottomlands 
from e. Tex. to the Trans-Pecos, May-Nov.; from Tex., w. to Calif. and n. Mex. 

3. Datura Stramonium L. JIMSON-WEED, TOLOACHE. Simple to spreading branched
erect annual, to 15 dm. high, with green sparsely puberulent to glabrate stems and 
foliage; leaves ovate to elliptic, to 2 dm. long, sinuately to lanciniately lobed, the petioles 
about one half as long as the blade; calyx 35-45 mm. long, the unequal teeth 5-10 mm. 
long, the persistent basal part reflexed in fruit; corolla white, commonly tinged with 
lavender [var. Tatula (L.) Torr.], 6-8 cm. long, the limb 3-5 cm. across and bearing 
5 subulate teeth that are 5-8 mm. long; capsule erect, ovoid, 3.5-5 cm. long, usually armed 
with spines mostly less than 5 mm. long, finely and sparsely puberulent to glabrate, de
hiscing from apex by 4 valves; seeds black, rugulose and finely pitted. In cult. areas and 
waste places throughout Tex., Apr.-Nov.; a weedy species widely distributed in the World. 
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4. Datura quercifolia H.B.K. OAK-LEAF THORN-APPLE. Plant green, annual, to 15 chn.
high, the younger parts commonly somewhat downy or pubescent; leaves sparingly but 
mostly deeply sinuate-pinnatifid; flowers erect; calyx prismatic, 5-toothed, about one half 
as long as the corolla; corolla tubular, pale-violet to purple, 4-7 cm. long, the limb to 
about 2 cm. across and with 5 minute teeth; anthers purple; capsule ovoid, 3-4 cm. long, 
strictly erect, dry, 4-valved, armed with large and very unequal flattened prickles, some 
of the upper spines as much as 25 mm. long; seeds dark-colored, somewhat scrobiculate
rugose. In sandy or sandy-clayey soils in the Panhandle and Trans-Pecos, May-Oct.; from 
w. Okla. and Tex. through s. N.M. to adj. Mex.

14. LEPTOGLOSSIS BENTH.

Several species in southwestern United States and northern Mexico. 
1. Leptoglossis texana (Torr.) Gray. TEXAS CUP-FLOWER, Low perennial, diffusely

much-branched from a suffrutescent base, to about 25 cm. high, viscid-pubescent; leaves 
spatulate-obovate to elliptic-oblanceolate, obtuse to acute at apex, narrowed at base, to 
3 cm. long and 1 cm. widef the lowermost leaves with a short margined petiole; pedicels 
mostly shorter than the herbaceous campanulate-funnelform 5-toothed calyx; corolla 
salverform, light-purple or purple-pink, the filiform tube 16-18 mm. long, the almost 
regular broadly 5-lobed plane limb to 23 mm. in diameter, the very short campanulate 
throat scarcely over 2 mm. in height and width; stamens 4, didynamous, the fifth a 
sterile filament, included in the throat of the long-tubed corolla; winged appendages 
under the stigma narrower than wide; capsule membranous, 2-valved, only half the length 
of the IO-nerved calyx; seeds somewhat reniform, coarsely transverse, rugose. Nierem
bergia viscosa Torr., Browallia te'Xana Torr. In limestone soil on hills on w. edge of 
Edwards Plateau, Feb.-May; probably in adj. Mex. 

15. BOUCHETIA DC.

A monotypic genus. 
1. Bouchetia erecta DC. Much-branched from a perennial root, ascending, about 23

cm. high, minutely appressed-puberulent; leaves oblong-spatulate or the lower oval and
petioled and the upper lanceolate and sessile, to 5 cm. long and 1 cm. wide, usually
much smaller; peduncles terminal or lateral and scattered; calyx oblong-campanulate,
5-cleft with narrow lobes; corolla white, sometimes tinged with lavender, 12-18 mm.
long, about twice the length of the calyx, the broadly funnelform limb deeply 5-lobed,
tl1e lobes roundish; stamens 5, perfect; anthers connivent, the yellow cells somewhat
confluent at summit; stigmas transversely dilated, greenish, somewhat reniform; pod
ellipsoid, at length 4-valved, about 8 mm. long; seeds numerous, brown, pitted. B.

anomala of auth. In c1ayey or sandy soils and on shell mounds along the coast and in
prairies and on rocky slopes in cen. and s. Tex., Mar.-Oct.; apparently endemic.

16. NECTOUXIA H.B.K.

A monotypic genus. 
1. Nectouxia fonnosa H.B.K. Annual, erect-ascending, more or less glandular-pubes

cent throughout, somewhat malodorous; stems simple or branched from base; leaves 
alternate to subopposite, with slender petioles shorter than the blade, ovate, cordate at 
base, acuminate at apex, to at least 4 cm. long and 25 mm. wide; peduncle axillary, 
shorter than the calyx; calyx lobes 5, linear-subulate, about 12 mm. long, densely hirsute; 
corolla 2.5-3 cm. long, the salverform tube dilated just below the 5-lobed limb, the tubu
lar crown about 4 mm. high; corolla lobes elliptic, obtuse to acute, spreading, about 
15 mm. long and 6 mm. wide; stamens attached above the middle of the corolla tube, 
subincluded, the filaments filiform; anthers oblong, with a dorsal winged connective 
lengthwise on both sides, with the parallel cells dehiscing lengthwise; disk small; ovary 
oblong, 2-celled; style filiform, the stigma somewhat expanded; fruit not seen but probably 
oblong. In Trans-Pecos Tex. and Mex. 
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17. NICOTIANA L.175 TOBACCO 

Annual or perennial herbs or rarely small trees or shrubs, narcotic-poisonous and heavy
scented, usually viscid-pubescent; leaves entire or sometimes repand or pandurif orm, 
petiolate or sessile; flowers few to many in racemes or panicles; calyx tubular-campanu
late, 5-cleft; corolla funnelform or salverform, usually with a long tube, the plaited 
5-lobed limb usually spreading; stamens 5, variously inserted on the corolla; stigma capi

tate; capsule ovoid to narrowly ellipsoid, acute or blunt, 2-celled, 2- or 4-valved from
the apex; seeds numerous, minute.

About 60 species in North America, South America, Australia and the South Pacific. 

1. Trees or large shrubs; leaves glaucous, glabrous; flowers yellow ................ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I. N. glauca. 

1. Plants herbaceous; leaves green, more or less viscid-pubescent; flowers mostly white,
often variously tinged with green, violet or red ( 2) 

2(1). Leaves commonly repand or pandurifonn ........ 2. N. repanda. 
2. Leaves entire or the margins more or less undulate or crisped ( 3)

3 ( 2). Corolla 12-23 mm. long, greenish; capsule 11 mm. long or less; native to 
western half of Texas ..... · ....................• 3. N. trigonophylla. 

3. Corolla 2 5  mm. long or more, not noticeably greenish; capsule more than 11 mm.
long; introduced in south and east Texas ( 4) 

4( 3). Stem leaves ample; inflorescence rather compact; filaments elongated, inserted 
below middle of tubular portion of corolla ....... .4. N. Tabacum. 

4. Stem leaves much smaller than those of the basal rosette; inflorescence lax and
elongated; filaments abbreviated, inserted slightly below mouth of corolla tube ( 5) 

5 ( 4). Corolla 4-12 cm. long .............. ........... 5. N. longiflora. 
5. Corolia 2.5-3.5 cm. long .......................... 6. N. plumbaginifolia. 

I. Nicotiana glauca Grab. TREE TOBACCO, MUSTARD TREE, RAPE, GIGANTE, BUENA MOZA,
Glabrous shrub or small tree to 8 elm. high; leaves long-petiolate, glaucous, somewhat 
leathery, ovate to oblong-lanceolate, 5-18 cm. long, cuneate to subcordate at the base, 
obtuse to acute at the apex, entire to slightly repand; flowers in lax terminal panicles; 
calyx tubular-campanulate, 8-12 mm. long, 5-toothed, the teeth much shorter than the 
tube; corolla tubular, greenish-yellow, 3 5-4 5 mm. long, minutely villosulose, the limb 
narrow; filaments inserted below middle of the tubular portion of corolla; capsule ovoid, 
acute, 1-1.2 cm. long, 4-valved at the summit; seeds reddish-brown, slightly shining, finely 
favose-reticulate. In sandy or clayey soils along stream banks, roadsides, on talus slopes 
and ledges along the coast and in extreme s. Tex., w. to the Trans -Pecos, flowering 
throughout the year; a nat. of S.A. that has become naturalized northw. to Tex. and Calif. 

2. Nicotiana repanda Willd. FIDDLE-LEAF TOBACCO, WILD TOBACCO, TABACO CIMA]lRON,
Annual, minutely pubescent or above glabrate, to about 9 dm. high, with loose slender 
branches extending into open racemose or somewhat paniculate naked inflorescences; 
leaves thin, ovate or the 10\ver ones obovate and sometimes panduriform, commonly 
repand, to 2 dm. long and 1 dm. wide, rarely larger, the lowest leaves contracted into 
a winged petiole, the upper ones deeply cordate-clasping; bracts minute or often wanting; 
flowers; vespertine; calyx lobes slender, fully as long as the short-campanulate acutely 10-
ribbed tube; corolla with tube frequently 5-6 cm. long, somewhat clavate or funnelform 
at the open throat; corolla limb spreading, white or  sometimes tinged with rose, or dorsally 
brown-striped, to 4 cm. in diameter, its lobes short and obtuse or acute; capsule ovoid, 
about 1 cm. long, 4-valved; seeds brown, pitted-reticulate, shiny or dull. N. Roemeriana 
Scheele. In sandy or clayey soils along streams, on flats and in depressions, shelter of 
boulders, thickets and wooded ravines on the Edwards Plateau and in s. Tex., Feb.-July; 
also adj. Mex.

3. Nicotiana trigonophylla Dun. DESERT TOBACCO, TADAQUlLLO. Biennial or perennial,
viscid-pubescent, to about 9 dm. high, with a simple or virgately branched stern; leaves 

m Ref.: Thomas H. Goodspeed, The Genus Nicotiana. 1954. 
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all sessile or only the lower ones tapering into a winged petiole and obovate-oblong, the 
upper ones elliptic-lanceolate to oblong-elliptic with a broader cordate half-clasping base, 
some spatulate-lanceolate with a dilated auriculate-clasping base, the largest leaves to 
about 22 cm. long and 6 cm. wide, rounded to acuminate at apex; inflorescence at length 
loosely paniculate-racemose, with the later bracts very small or wanting and somewhat 
unilateral pedicels about the length of the calyx; flowers open throughout the day; calyx 
lobes subulate-lanceolate but rather obtuse, shorter than or equaling the campanulate 
tube, attaining the middle of the corolla tube, about equaling the 4-valved capsule, some
what callous-margined; corolla tubular-campanulate, greenish-white or yellowish, 12-23 
mm. long, somewhat pubescent, a little constricted at the orifice, the tube slightly enlarg
ing upward, the sinuately 5-lobed limb about 8 mm. in diameter; capsule ovoid, 8-11
mm. long; seeds brown, shining, pitted-reticulate. On breaks of arroyos and canyons, in
gravelly-sandy soils on slopes, at base of boulders and on ledges of mesas and rnts. in the
Rio Grande Plains, South Plains and Trans-Pecos, Mar.-Nov.; from Tex., w. to Calif.
and n. Mex.

4. Nicotiana Tabacum L. TOBACCO. Stout viscid annual (with us), usually about 2 m.
high, erect, with few leafy branches; leaves decurrent, ovate to elliptic or lanceolate, the 
largest at least 5 drn. long, tapering or winged-subpetiolate at base, acute to acuminate 
at apex; flowers in a rather close panicle; calyx cylindric-carnpanulate, 12-25 mm. long, 
the 5 unequal triangular-acuminate teeth shorter than or equaling the calyx tube; corolla 
tubular-campanulate, pale-cream-color, often tinged with pink or red, to about 5 cm. 
long, usually smaller, the limb 1-1.5 cm. wide; capsule narrowly elliptic to ovoid or 
globose, 1.5-2 cm. long; seeds spherical or broadly elliptic, brown, the ridges fluted. A 
nat. of Latin Am. that occasionally occurs as a waif in e. Tex. 

This is the plant whose cured leaves constitute the "tobacco" of commerce. 
5. Nicotiana longiflora Cav. LONG-FLOWERED TOBACCO. A vigorous annual or short

lived herbaceous perennial, to 1 m. high, sparsely branched, the slender stems sparingly 
pubescent, usually slightly tubercled and sometimes viscid; leaves in basal rosette to 5 
dm. long, oblanceolate and subpetiolate to elliptic-ovate, the cauline leaves much smaller 
and sessile-auriculate; Bowers vespertine, somewhat fragrant, racemose; calyx tubular, 
1.5-2 cm. long, IO-ribbed, the 5 subulate segments usually equaling the tube; corolla 
tubular, pale-yellow, tinged with gray or purple, 4-12 cm. long, the limb 12-25 mm. 
across ( the 5 lobes ovate and acute); capsule ovoid, 11-16 mm. long; seeds light-brown, 
with wavy-reticulate surface, A common garden plant, nat. of S.A., sometimes found as 
an escape in s.e. Tex. 

6. Nicotiana plumbaginifolia Viv. Annual to about l m. high, the erect stem slender
and tuberculate-hispid, with long basal branches; basal rosulate leaves few, spatulate to 
obovate-spatulate or oblanceolate, hispid, to about 25 cm. long; cauline leaves progres
sively smaller and becoming lanceolate or linear-lanceolate to the widely branched inflor
escence, sessile or clasping and auriculate at base, abruptly acuminate and somewhat 
twisted at apex, usually strongly undulate-plicate; flowers few, vespertine; calyx tubular, 
8-13 mm. long, the long narrow segments subulate-filiform and about equal to the tube;
corolla puberulent on outer surface, the slender tube 25-35 mm. long, greenish-white and
lavender or purplish-tinged, the limb about 1 cm. wide and with ovate acute lobes;
capsule narrowly ovoid, 8-11 mm. long; seeds light-brown with wavy-reticulate surface.
In resacas in the Brownsville region (Cameron Co.), Jan.-Apr.; from Tex. through Mex.,
W.I. and C.A. to S.A.

FAM. 160. SCROPHULARIACEAE Juss.11° F1cwoRT FAMILY 

Mainly herbs, occasionally shrubs or rarely trees; leaves various; flowers perfect, in 
racemes or panicles, never terminal ( in ours); sepals 4 or 5, free or united; corolla 
bilabiate or more or less irregular, rarely almost regular, the 4 or 5 lobes imbricated in 
bud; stamens didynamous, sometimes only 2 ( rarely 5), inserted on the corolla tube; 
style single, the stigma entire or bilobed; capsule 2-celled and usually many-seeded, with 
the placentae in the axis; seeds anatropous or amphitropous. 

11• Unless otherwise noted, mostly adapted from publications by F. W. Pennell in Proc. 
Acad. Phila. 73:459-536. 1921; 92:289-308. 1940, and Mono. Acad. Phila. 1. 1935. 
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More than 3,000 species in about 220 genera of cosmopolitan distribution. 

1. Corolla with the upper lobes external and over1apping in the bud ( 2)
1. Corolla with the lower lobes external and overlapping in the bud ( 19)
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2 (1 ) . Stigmas distinct, usually flattened ( except in Scoparia and Bacopa M onnieri);
seeds reticulate, wingless; capsule walls membranous; inflorescence simply race
mose, the bracts foliaceous ( except in Mazus) and the flowers axillary; stamens 
4, didynamous, or reduced to 2; leaves opposite or whorled ( Gratioleae) ( 3) 

2. Stigmas wholly united, punctiform or capitate; seeds not simply reticulate, either
smooth, tuberculate, ridged or winged; stamens 4, didynamous, or 5 in Ver
bascum ( 13) 

3 ( 2). Cells of anther parallel; corolla with throat anteriorly rounded or flattened, 
obscurely or not ridged within; sepals distinct; pedicels often bibracteolate ( 4) 

3. Cells of anther divergent; corolla with throat 2-ridged within anteriorly; sepals often
united; pedicels never bracteolate ( 10) 

4( 3 ). Corolla rotate, yellow or white, densely pilose within on all sides, the lobes longer 
than the tube, the posterior 2 lobes united so as to simulate a single lobe; genitalia 
well-exserted ................................. 7. Scoparia, p. 1416. 

4. Corolla campanulate, tubular or salverform, the lobes about equaling or shorter than
the tube; genitalia not exserted ( 5) 

5( 4). Corolla campanulate, nearly regular, the lobes equaling or only slightly shorter 
than the tube, the posterior lobes united a little farther than the others; sepals 
unequal; stems creeping or floating, usually ascending at apex ............... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 1. Bacopa, p. 1412. 

5. Corolla narrower than above, decidedly zygomorphic, the lobes distinctly shorter
than the tube, the posterior lobes united for over half their length or throughout (6) 

6( 5). Leaf blades (at least some) pinnatisect, often bipinnatifid; pedicels not bracteolate; 
seeds commonly pale-greenish-yellow, nearly colorless; corolla pink or lavender ( 7) 

e. Leaf blades entire or merely toothed; pedicels bibracteolate or ( rarely in Gratiola)
with bractlet single or lacking; seeds yellow to brown or blackish ( 8) 

7 ( 6). Plant terrestrial, the short bushy-branched stem erect; flowers numerous with 
slender pedicels 5 mm. long or more ............. 5. Leucospora, p. 1416. 

1. Plant aquatic, the elongate sparsely branched stem floating; flowers few, sessile .... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. Limnophila, p. 1416. 

8( 6). Anther cells separated on short arms of the connective; corolla violet-blue; 
sepals unifonn ................................ 4. Stemodia, p. 1415. 

8. Anther cells proximate; corolla yellow or white; sepals usually somewhat unequal
either in width or length ( 9) 

9( 8 ). Pedicels bibracteolate at the base; outer sepals much wider than the inner; 
fertile stamens 4; leaf blades pinnately veined . . . . . . 2. Mecardonia, p. 1413. 

9. Pedicels bibracteolate at the apex; sepals nearly equal in width; fertile stamens
2; leaf blades palmately veined . . . . . . . . . . . . . . . . . . 3. Gratiola, p. 1413. 

10( 3). Filaments attached to the base of the corolla, always simple and both pairs 
antheriferous; capsule loculicidal; seeds more or less reticulate; sepals united; 
corolla 9-40 mm. long ( 11) 

10. Filaments attached to corolla for most of length, the anterior each with a projecting
knoblike process; capsule not loculicidal; seeds marked with fine transverse lines 
or smooth; sepals distinct or united ( 12) 

11 ( 10). Sepals united for over half their length; corolla yenow or violet, the posterior 
lip slightly shorter than the anterior and with its free lobes rounded: 
capsule 4-12 mm. long, longer than wide, quite enclosed within the erect calyx; 
bracts foliose ................................. 8. Mimulus, p. 1416. 

11. Sepals united for less than half their length; corolla blue-violet, the posterior lip
much shorter than the anterior and with its free lobes acute; capsule 2 mm. long, 
globose, distally exposed by the spreading calyx; bracts minute, subulate ...... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. Mazus, p. 1418. 
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12( 10). Corolla violet-blue, 5-12 mm. long; the postero-lateral filaments present and 
antheriferous; capsule 1-6 mm. long, ellipsoid to ovoid, 2-celled, septicidal, the 
platelike septum persisting; sepals 5 .............. 10. Lindernia, p. 1418. 

12. Corolla white, 1-2 mm. long; the postero-lateral filaments lacking; capsule 0.5-1
mm. long, globose, I-celled ( by lack of septum distally), rupturing irregularly;
sepals 4 ..................................... 11. Micranthemum, p. 1419. 

13 ( 2). Capsule primarily septicidal, its walls firm or woody; corolla neither saccate nor 
spurred; shrubs or perennial herbs ( 14) 

13. Capsule partly or wholly loculicidal; corolla saccate or spurred at base, strongly zygo
morphic, yellow, blue or violet; perennial or annual herbs ( 17) 

14( 13). Leaves opposite; inflorescence simple or compound; posterior filament developed 
although lacking anther; corolla very strongly zygomorphic, variously colored; herbs, 
glabrous or with simple hairs ( Cheloneae) ( 15) 

14. Leaves alternate; inflorescence simple; filaments all with anthers; corolla only slightly
zygomorphic; plants often with stellate hairs ( 16) 

15(14). Sterile filament slender, filiform; corolla rarely less than 15 mm. long, the 
anterior Jobes spreading; sepals distinct ......•.... 14. Penstemon, p. 1421. 

15. Sterile filament flattened, nearly as wide as or wider than long; corolla 6-12 mm.
long, the antero-lateral lobes vertically projecting and its mid-anterior lobe de
flexed; inflorescence compound, relatively lax, the flowers disposed in peduncled 
cymes ....................................... 15. Scrophularia, p. 1425. 

16( 14). Corolla rotate, yellow, purple or white, not spotted, its lobes longer than the 
tube; anther cells wholly confluent; filaments 5, at least the posterior villous; in
florescence a raceme or spike; herbaceous ( V erbasceae) .....•............... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12. Verbascum, p. 1419. 

16. Corolla campanulate, purple, deep-pink or rarely white, usually marked with orange
within throat, it lobes shorter than the tube; anther cells distinct; filaments 4, 
glabrous; flowers remote, axillary; much-branched shrub ( Leucophylleae) ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13. Leucophyllum, p. 1420. 

17 ( 13). Leaves opposite; corolla pouched at base posteriorly, the mid-anterior lobe 
sagittally folded, the antero-laterals flattened and the much paler or white pos
terior lobes erect; capsule thin-walled, longitudinally dehiscent septicidally and 
loculicidally ( Collinsieae) ...............•.....• 16. Collinsia, p. 1426. 

17. Leaves alternate; corolla pouched or spurred at base anteriorly, the anterior lobes
plane or usually raised medianly into a ridged palate, the posterior lobes ascend
ing but not differently colored; capsule dehiscing by transverse loculicidal rup
tures ( Antirrhineae) ( 18) 

18( 17). Seeds angled or with thin wings; leaf blades entire or hastate-lobed at base, 
pinnately veined; corolla violet-blue or yellow, spurred; stems erect ......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17. Linaria, p. 1426. 

18. Seeds with several thick corky wings; leaf blades palmately veined and lobed;
corolla violet-blue, its orifice closed by a yellow palate; stems climbing or 
extensively trailing ............................ 18. Maurandya, p. 1427. 

19( 1 ). Upper lobes of corolla flattened or widely arched, often spreading; anthers all 
distinct ( 20) 

19. Upper lobes of corolla narrowly arched to form a definite galea that encloses the
anthers; stigmas wholly united; anthers frequently cohering, the pollen being shed 
in a mass; stamens 4, didynamous; capsule loculicidal ( except in Schwalbea); 
commonly root-parasites ( Euphrasieae) ( 27) 

20(19). Stamens 2, the postero-lateral pair alone developed; corolla 2-5 mm. long, the 
posterior lobes wholly united; plants not parasitic ( Veroniceae) ( 21) 

20. Stamens 4, didynamous; corolla 7 mm. long or more, the lobes all evident; root
parasites ( Buchnereae) ( 22) 
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21 ( 20). Capsule acute, much ]anger than wide, slightly flattened, dehiscing by short 
apical septicidal and loculicidal slits; seeds turgid, slightly reticulate; corolla 
lobes much shorter than the tube; plant 1-2 m. high, with leaves in whorls 
of 3 to 5 ..................................... 19. Veronicastrum, p. 1427. 

21. Capsule rounded to deeply notched, little ( if at all) longer than wide, flattened,
dehiscing by longer loculicidal slits; seeds more or less flattened, smooth; corolla 
lobes nearly as long as or usually longer than the tube; plants lower, with leaves 
opposite or alternate ........................... 20. Veronica, p. 1428. 

22 ( 20). Stamens with only one anther cell developed, the other wholly abortive; corolla 
salverform, blue to violet-purple or white, the throat very narrow and filled with 
short stiff hairs; filaments and style less than half tl1e length of the corolla tube; 
capsule nearly or quite included in tl1e calyx tube; pedicel bibracteolate ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26. Buchnera, p. 1438. 

22. Stamens with both anther cells equally developed; corolla neither salverf orm nor
blue, its throat wide; filaments and style nearly as long as or longer than the 
corolla tube; capsule partly or nearly wholly exserted from the calyx; pedicel not 
bracteolate ( 23 ) 

23 ( 22). Anther cells glabrous or rarely with a few bristlelike hairs at apex; corolla semi
rotate, 7-16 mm. long; stigma punctiform or capitate (24) 

23. Anther cells villous; corolla semicampanulate, 10-60 mm. long; stigma somewhat
elongate ( 25) 

24( 23). Corolla densely pubescent within on all sides; filaments clearly didynamous; 
anther cells somewhat cuspidate at base, each opening its entire length; styles 
short, thick, distally parted, persistent and reflexed on the capsule; pedicels 1-2 
mm. long; plant stout, 15-20 dm. high, the leaves large .................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22. Dasistoma, p. 1431. 

24. Corolla glabrous or nearly so ( except about the bases of the nearly equal filaments);
anther cells obtuse at base, each opening less than half of its length; styles 
slender, united to apex, deciduous, straight; pedicels usually longer; plants lower, 
the leaves relatively small ...................... 23. Seymeria, p. 1431. 

25( 23). Corolla yellow; anther cells with rigid awns at base; stigma ovoid-capitate; 
capsule acute to acuminate; leaf blades lanceolate to ovate, entire to bipinnatifid . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21. Aureolaria, p. 1429. 

25. Corolla purple or pink, nearly always with red-purple spots witl1in on anterior side;
anther cells rounded or mucronate-setaceous at base; stigma linguiform; capsule 
rounded, with a rnucro; leaf blades or segments lanceolate to linear or subulate (26) 

26( 25). Leaf blades lanceolate to ovate in outline, usually lobed at base or bipinnatifid; 
calyx lobes ovate to widely lanceolate, longer tl1an the tube; corolla without yellow 
lines within throat; anther cells of posterior pair of stamens smaller; reticulations 
of seed· coat somewhat raised; stem retrorse-hispid •. 24. Tomanthera, p. 1432. 

26. Leaf blades lanceolate to filiforrn or subulate, entire or sometimes lobed at base ( in
A. heterophylla); calyx lobes linear to subulate, about as long as to much shorter
than the tube; corolla usually with 2 yellow lines within throat on anterior side;
anther cells of both pairs of stamens equal; reticulations of seed coat not
raised; stem ascending-scabrous to glabrous ........ 25. Agalinis, p. 1433. 

27( 19). Pedicel bibracteolate; calyx lobes 5; capsule turgid, septicidal and tardily 
also somewhat loculicidal; seeds narrow, winged ... 27. Schwalbea, p. 1438. 

21. Pedicel not bracteolate; calyx lobes 4; capsule loculicidal; seeds wide (28)
28 ( 27). Cells of anther equal in size and position; seed coat close, not obviously reticu

late (29) 
28. Cells of anther unequally placed, tl1e upper one attached by its middle; seed coat

loose, evidently reticulate ( 30) 
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29 ( 28). Capsule symmetrical, both cells dehiscing equally; anther cells mucronate-tipped; 
stem leaves sessile and clasping ...............•.. 28. Parentucellia, p. 1439. 

29. Capsule asymmetrical, usually decurved, opening on the distal side; anther cells
not mucronate-tipped; stem leaves prominently petiolate ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29. Pedicularis, p. 1439. 

30 ( 28). Calyx tube surrounding the proximal portion of the corolla, its 4 ( or by fusion 
2 )  lobes laterally placed ....................... 30. Castilleja, p. 1439. 

30. Calyx tube surrounding base of corolla or usually wholly to its dorsal side, extending
as a narrow linguiform dorsal structure that is entire or only slightly bidentate at 
apex .......................................• 31. Cordylanthus, p. 1442. 

I. BACOPA AUBL. WATER-HYSSOP 

Low succulent perennial herbs; flowers axillary; calyx 5-parted, the uppermost divisions 
broadest, the innermost often very narrow; upper lip of corolla entire to notched or 
2-cleft and the lower lip 3-lobed or the limb almost equally 5-lobed; style dilated or
bilobed at apex; seeds numerous.

About 100 species, primarily in wann regions. 
1. Leaves cuneate to narrow bases, !-nerved; pedicels much-exceeding the subtending

leaves, conspicuously 2-bracted below the calyx ... 1. B. Monnieri. 
1. Leaves rounded to broad or more or less clasping bases, 3- or more-nerved; pedicels

mostly shorter than the subtending leaves ( 2 )

2( 1 ). Leaves ovate, pellucid-punctate; flower usually closely subtended by a pair of 
minute bractlets; ovary surrounded by a slenderly 10- to 12-toothed disk; upper lip 
of corolla obcordate ........................... 2. B. caroliniana. 

2. Leaves suborbicular to broadly obovate, not obviously punctate; flowers not sub
tended by bractlets; disk at base of ovary none or without slender teeth; upper lip 
of corolla merely emarginate .................... 3. B. rotundifolia. 

1. Bacopa Monnieri ( L.) Wettst. Plant with prostrate to decumbent or loosely ascend
ing stems, forming mats, fleshy, glabrous; leaves spatulate to cuneate-obovate, obtuse to 
rounded at apex, entire or nearly so, to about 2 cm. long; flowers single in nodes, with 2 
linear bracts at base of calyx; pedicels to 25 mm. long, soon exceeding the subtending 
leaves; larger sepal lanceolate to ovate, to 5 mm. wide; corolla campanulate, only ob
scurely bilabiate, white to lilac or pale-blue, 8-10 mm. long, glabrous within; capsule 
slenderly conic to ovoid, 5-7 mm. long, shorter than the calyx. Incl. var. cuneifolia Fern., 
Bramia Monnieri ( L.) Penn. In mud and sand in depressions among dunes, about ponds, 
along streams and ditches in e., cen. and s. Tex., Apr.-Sept.; from Fla. to Tex., n. to Va. 

2. Bacopa caroliniana (Walt.) Robins. BLUE HYSSOP. Stems from creeping rhizome,
Boating or ascending, to about 4 dm. high, lanate at summit; plant ( when bruised ) 
lemon-scented; leaves in subapproximate pairs, ovate to ovate-elliptic, obtuse, clasping, 
to 25 mm. long, entire, pellucid-punctate, fragrant, the nerves pedately radiating from 
base; flowers single, scarcely exserted beyond leaves, with short pedicels; calyx often with 
2 minute subulate basal bracts, the outer sepal cordate; corolla blue, about 1 cm. long, 
pubescent within, its upper lip obcordate; ovary surrounded by a slenderly 10- to 12-
toothed disk; capsule ovoid, acute, about 5 mm. long. Hydrotrida caroliniiana (Walt.) 
Small. On margins of ponds and streams, and in bogs in pinelands in e. Tex., May-Oct.; 
from Fla. to Tex., n. to Va. 

3. Bacopa rotundifolia ( Michx.) Wettst. Disc w ATER-HYSSOP. Plant creeping, with
elongate and lax terminally pubescent branches to 6 dm. long, forming mats on mud or 
attached and floating; leaves thin, suborbicular to broadly obovate, with subcuneately 
narrowed but clasping bases, clearly palrnately many-nerved, the larger ones to 35 mm. 
long and 25 mm. wide; flowers usually 2 to 4 from upper nodes; pedicels 2 or 3 times as 
long as calyx, slender, pubescent, to 2 cm. long; outer sepals ovate, 6-8 mm. long; corolla 
exserted, campanulate, 6-10 mm. long, the wide-spreading limb about as broad, white, 
with yellow throat; capsule globose to subglobose, about as long as sepals. Macuillamia 
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rotundifolia ( Michx.) Raf. In mud and water in and about lakes, pools, ditches and 
ponds throughout Tex., May-Nov.; from Miss. to Tex., n. to Ind., Ill., Minn., N.D. 
and Mont. 

2. MECARDONIA R. & P.

Erect or diffuse much-branched glabrous herbs from a perennial root, often becoming 
black upon drying; stems 4-angled; leaves opposite, narrowed to a sessile base, toothed, 
glandular-punctate; flowers axillary in leaflike bracts; bractlets 2, at the base of the 
slender pedicel and much shorter than the bracts; sepals 5, unequal, the outer ones much 
wider than the inner ones; corolla bilabiate with the lobes shorter than the tube, the 
posterior lip more or less united and pubescent within at base; stigmas liplike; capsule 
cylindric to ovoid, acute, glabrous, septicidal, the valves only slightly loculicidal at apex; 
seeds numerous, cylindric, reticulate, wingless. 

About a dozen species in warmer parts of America. 

I. Corolla yellow, its upper bearded lobes essentially united or forming only a slightly
notched lamina; 3 outer sepals broadly ovate to ovate-elliptic, more than 3 times 
as wide as the 2 inner sepals; leaves typically ovate or oval, abruptly cuneate at 
base, less than 2 5  mm. long; plant procumbent or ascending .... ..... ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. M. vandellioides. 

1. Corolla white, often with purplish stripes, its upper bearded lobes typically separated
at least one third their length, 3 outer sepals lanceolate, rarely more than 2 times 
as wide as the 2 inner sepals; leaves typically oblanceolate, tapering to the narrow 
base, more than 3 cm. long; plant erect or diffusely branched .. .... .. . .... .. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. �,f. acuminata. 

1. Mecardonia vandcllioides (H.B.K.) Penn. Plant very variable,.glabrous throughout;
stems procumbent to erect-ascending, often branched and widely spreading from the 
base, to about 4 dm. long; leaves opposite, sessile, ovate to oval or obovate to obovate
oblong, obtuse to subacute, more or less serrate or serrulate above the middle, 1-2.5 cm. 
long; pedicels axillary, solitary, usually noticeably exceeding the subtending leaf and the 
2 small basal bracteoles; calyx 5-parted, the 2 interior lobes linear, the 3 outer lobes 
broadly ovate to ovate-elliptic, acutish, sometimes serrulate above the middle; coroJla 
6-12 mm. long, always longer than the calyx, bilabiate, yellow with longitudinal dark
veins on the essentially united upper pair of lobes; capsule ellipsoid, about as long as or
shorter than the calyx. M. procumbens (Mill.) Small, M. peduncularis ( Benth.) Small,
M. viridis Smal1, M. montevidensis (Spreng.) Penn., Pagesia peduncularis ( Benth.)
Penn., P. vandellioides ( H.B.K.) Penn. In mud and water of ditches, lagoons, ponds and
i-treams, and in moist soils of depressions, mostly in cen., s. and w. Tex., Mar.-Nov.; from
Fla. to Tex., Ariz. and Mex., s. to s. S.A.

2. Mecardonia acuminata (Walt.) Small. Sterns from a subligneous crown, erect or
ascending, glabrous, simple to branched, to about 7 dm. high; leaves oblanceolate to 
oblong-lanceolate, mostly narrowly obtuse, tapering below to a narrowly cuneate base, 
firm, serrate above the middle, mostly 2-4 cm. long; pedicels filiform, equaling or sur
passing the subtending leaves and 2 small basal bractlets; outer 3 sepals oblong-lanceo
late, broader than the lanceolate inner 2 sepals; corolla white, often tinged or lined with 
purple, 7-10 mm. long, bearded within at the base of the upper obviously bilobulate lip. 
Bae-0pa acuminata (Walt.) Robins., Pagesia acuminata (Walt.) Penn. In ditches, bogs, 
depressions in fields and prairies, swamps and flat pinelands in e. Tex., Aug.-Oct.; from 
Del. and Md., s. to Fla., Tex. and Mo. 

3. GRATIOLA L. liEDcE-HYSSOP 

Low mostly perennial or some biennial or annual herbs; leaves sessile; two ( rarely 1 ) 
bractlets usually at base of calyx; the 5 narrow divisions of calyx more or less subequal; 
corolla tubular or narrowly campanulate, bilabiate; upper lip of corolla entire or 2-cleft, 
the lower lip 3-cleft; style dilated or bilabiate at apex; capsule 4-valved, many-seeded. 
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About 20 species that are widely distributed. 
1. Plant villous-hirsute; anthers with contiguous vertical cells; Bowers subsessile; calyx 

lobes very unequal; corolla only slightly exceeding the calyx ................ . 
• . . . . . . . . . . . • • . . . . . . • . . . . . . . . . . . • . . . . . • • . • . . . 1. G. pilosa. 

1. Plant glabrous or at most puberulent; anthers with a broad connective, the cells
transverse; Bowers mostly distinctly pedicellate; calyx lobes equal or nearly so; 
corolla much-exceeding the calyx ( 2 )  

2 ( 1 ). Capsule 1-3 mm. long, much-exceeded by the calyx lobes; cauline leaves clasping 
by a wide base, usually at least the upper with resinous dots; rhizomes perennial, 
slender, stoloniferous ....... ................... 2. G. brevifolia. 

2. Capsule 3-6 mm. long, equal to or only slightly exceeded by the calyx lobes; cauline
leaves narrowed to a sessile or scarcely clasping base, obscurely glandular
punctate; roots annual, the main root thick and producing many fibers ( 3 )  

3( 2 ). Corolla golden-yellow ( especially the limb); capsule ovoid-pyramidal, nearly 
twice as long as calyx lobes; stem less than 1 chn. high, thin, not fleshy; in 
central and south Texas ........................ 3. G. fiava. 

3. Corolla white ( at least as to the limb ); capsule globose to globose-ovoid, nearly or
quite equaled by the calyx lobes; stems usually more than 1 dm. high, relatively 
thick and fleshy, mostly in east Texas ( 4 )  

4( 3 ). Pedicels slender, over 1 cm. long; hairs on upper side of corolla throat clavate; 
capsule 4-5 mm. long, globose-ovoid, about equal to the calyx lobes ......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. G. neglecta. 

4. Pedicels stout, mostly much less than 1 cm. long; hairs on upper side of corolla
throat filiform; capsule globose, usually slightly exceeding �e �a�yx lobes ....•.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 5. G. virg,n,ana. 

1. Gratiola pilosa Michx. HAIRY HEDGE-HYSSOP. Perennial, the firm tufted stems from
a subligneous crown, villous-hirsute, to 75 cm. high; leaves sessile by broad rounded 
clasping bases, to about 2 cm. long, ovate to ovate-lanceolate, crenate-serrate; flowers 
subsessile or very short-stalked in the axils; calyx segments very unequal; corolla white 
or purple-tinged, 5-9 mm. long, little-exceeding the calyx; anthers with contiguous vertical 
cells; capsule 4-5 mm. long, slenderly conical. Sophronantlie pilosa ( Michx.) Small, 
Tragiola pilosa ( Michx.) Small & Penn. In bogs, swamps and moist sandy woods in e. 
third of Tex., June-Aug.; from Fla. to Tex., n. to N.J., Md., N.C., Ky., Ark. and Okla. 

2. Gratiola brevifolia Raf. STICKY HEDGE-HYSSOP. Annual or short-lived perennial,
puberulent and somewhat viscid, to about 35 cm. high; leaves lanceolate to linear-lanceo
late, acute to acuminate, sparsely and acutely serrate, to 35 mm. long and 1 cm. wide, 
equal to or shorter than the pedicels; sepals and bractlets linear-subulate, much longer 
than the capsule; corolla whitish, 1-1.2 cm. long; sterile filaments short. G. ramosa [ var.] 
Drummondii ( Ben th.) Penn., G. Drummond ii Ben th., Ilysanthes inaequalis (Walt.) Penn. 
In bogs, marshes, wet meadows and in and on the edge of water in ponds and lakes in 
e. Tex., Apr.-Sept.; from Ga. to Tex. and Ark.

3. Gratiola Rava Leavenw. COLDEN HEDGE-HYSSOP. Annual, glabrous throughout, less
than 1 dm. high, the slender stems clustered at base and erect-ascending; leaves few,
opposite, linear-oblanceolate, entire or with few obscure serrations, to 15 mm. long and 
5 mm. wide, clasping at the sessile base, obtuse at apex; bracteole 1, linear-spatulate, 
about as long as the sepals; calyx lobes 3-5 mm. long, linear to linear-lanceolate, obtuse; 
corolla with orange-yellow tube and golden-yellow limb, about 12 mm. long; capsule 
brown, ovoid-pyramidal, noticeably exceeding the sepals; seeds brown, with coarse 
reticulations. G. pusilla Torr. In sandy soil in prairies and fields in cen. and s. Tex., Feb.
Apr.; also La. 

4. Gratiola neglecta Torr. Annual with simple or loosely branched soft stem to 4 elm.
high, the upper intemodes, pedicels and expanding leaves more or less clammy-puberu
lent; leaves thin, rhombic-lanceolate to lanceolate, tapering to base and apex, undulate
dentate or entire, to 55 mm. long; pedicels filiform, elongating to 25 mm. long; bractlets 
foliaceous, equal to or exceeding the calyx; corollas honey-color to creamy-white, with 
yellowish tube, the earlier ones 8-12 mm. long, the inside of the throat with clavate beard-



Scrophulariaceae (Figwort Family) 1415 

ing; sterile stamens minute or none; capsule 3-5 mm. long, globose-ovoid; seeds thick
cylindric, about 0.5 mm. long. G. gracilis Beath., G. Torreyi Small. In wet or muddy places 
about ponds and in woods in e. third of Tex., Mar.-June; from Que. and Me. to B.C., s. 
through most of the U.S. 

5. Gratiola virginiana L. Rather coarse plant, the fleshy base often biennial; stems
simple or with few ascending branches, to 45 cm. high, usually glabrous; leaves lanceo
late to elliptic or oblong-obovate, shallowly undulate to sharply serrate, to 7 cm. long; 
pedicels stoutish, usually less than 5 mm. long; calyx 4-8 mm. long; corolla milk-white or 
pink-tinged to honey-colored, the earlier ones to 15 mm. long, with filiform hairs inside 
at throat; capsule globose, slightly exceeding to shorter than the calyx, 4-7 mm. long; 
seeds slender-cylindric, about 0.8 mm. long. In water of streams, lakes, ponds and ditches, 
in boggy areas and in open flats in forest in e. third of Tex., Mar.-May; from Fla. to Tex., 
n. to N.J., Md., W.Va., 0., Ind., Ill., Ia. and Kan.

4. STEMODIA L.

Herbs or low shrubs, mostly glandular-pubescent and odorous; leaves opposite or 
verticillate, sessile and clasping; Bowers solitary in axils or in terminal often leafy-bracted 
spikes or racemes; pedicels 2-bracteolate; calyx 5-parted, the imbricated sepals nearly 
distinct and equal; corolla with a subcylindric tube and a bilabiate limb, the erect upper 
lip notched or entire, the lower lip 3-lobed; stamens 4, didynamous, included; filaments 
filiform, the anther sacs distinct and stipitate; capsule attenuate, bivalved, the valves 
2-cleft; seeds small, striate, tuberculate.

About 30 species, mostly in tropical regions.
1. Foliage white-woolly; stems and branches prostrate or procumbent, often long-trail-

ing; flowers essentially sessile .. .. . . . . ..... ...... 1. S. tomentosa. 
1. Foliage merely minutely glandular-pubescen� viscid; stems and branches erect or

ascending; flowers distinctly pedicellate ( 2) 
1. Foliage white-woolly; stems and branches prostrate or procumbent, often long-trail

narrowly lanceolate; corolla less than 1 cm. long ... 2. S. durantifolia. 
2. Stems and branches weakly ascending; leaves of a cuneate type, obtuse; calyx lobes

linear; corolla more than 1 cm. long ............. 3. S. Schottii. 

1. Stemodia tomentosa (Mill.) Greenm. & Thomps. WOOLLY STEMODIA, Perennial, the
herbage white woolly-lanose, not glandular; stems more or less branched with the 
branches prostrate or procumbent, often long-trailing and rooting at nodes, to 4 dm. 
long or more; leaves oblong-elliptic to elliptic-obovate, cordate and clasping at base, 
obtuse to rounded at apex, the upper margins dentate to crenate-serrate, to 4 cm. long, 
usually much smaller; flowers nearly sessile; bractlets subulate, much less than haH as 
long as the subulate calyx lobes; corolla 7-8 mm. long, purplish or bluish-purple, the 
throat whitish with violet veins; seeds black, ovoid. S. lanata R. & P. In dunes and sandy 
soils on slopes, in scrublands and plains, mainly along the coast and in the Rio Grande 
Plains of s. Tex., rare in s. Trans-Pecos, Apr.-Aug.; also adj. Mex. 

2. Stemodia durantifolia ( L.) Sw. Annual, glandular-pubescent, rather rigidly erect,
often much-branched, the branches slender, to about 9 dm. high; leaves sessile and 
amplexicaul, opposite or several at the nodes, oblong-elliptic to linear-oblong or linear
lanceolate to oblanceolate, the upper ones linear, acute to acuminate or obtuse at apex, 
serrate or serrulate, those of the stem to 9 cm. long, with narrowed bases; flowers nearly 
sessile, solitary in the axils or in spiciform leafy-bracted racemes; bractlets 2, linear. 
shorter than the calyx; sepals about 5 mm. long, lanceolate, acuminate; corolla blue or 
purple, glandular-pubescent, longer than the calyx. In wet soil along streams in s. Tex., 
Feb.-Oct.; from Calif. to Tex., southw. in Latin Am. 

3. Stemodia Schottii Holz. Annual with woody base or perennial, to about 25 cm.
high, diffusely slender-branched with the stem and branches weakly spreading-ascending, 
minutely stipitate-glandular throughout, viscid; leaves sessile, narrowly cuneate to 
cuneate-obovate and more or less auricled at the clasping base, coarsely toothed above 
the base, obtuse at apex, 2 cm. long or less; flowers single in axils of upper leaves that are 
only slightly ( if at all) smaller than those on lower part of stem; pedicels 3-5 mm. long, 
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with 2 linear bracts below calyx; calyx lobes narrowly linear, about as long as pedicel; 
corolla 12-15 mm. long, the tube dilated upward, blue.at the limb, yellow on the under
side and toward base of tube, somewhat hairy on inner surface, the large upper lobe 
outermost; longer pair of stamens reaching the small notches in the corolla limb; capsule 
slightly shorter than calyx lobes; seeds light-brown, cylindric. In open thickets, roadside 
ditches and fields in s. Tex., throughout the year; also Tam. 

5. LEUCOSPORA NUIT.

A monotypic genus. 

1. Leucospora multifida ( Michx.) Nutt. Low much-branched annual herb, diffusely
spreading, to about 2 dm. high and about as wide, puberulent throughout; leaves opposite, 
petioled, triangular-ovate in outline, 2-3 cm. long, pinnately parted, the divisions oblong 
to linear-cuneate; pedicels naked, solitary in axils, 5-10 mm. long; calyx 5-parted, the 
sepals linear; corolla tubular, bilabiate, pale-lavender, about 4 mm. long, scarcely ex
ceeding the calyx, upper lip bilobed, the lower lip 3-parted; anthers approximate; stigma 
bilobed, the lobes cuneiform; capsule ovoid, septicidal, many-seeded. Conobea multifida 
( Michx.) Benth. In mud and sand-gravel along streams and on shores, mostly in cen. and 
e. Tex., June-Oct.; from Ont. to Ia. and Kan., s. to Ga., Ala., La. and Tex.

6. L™NOPIDLA R. BR.

About 30 species that are native mainly in Africa and Australia. 

I. Limnophila sessiliBora Bl. Aquatic glabrous herbs with mostly branched leafy stems
that are to 5 dm. long or more; leaves 3 to 6 in a whorl, all pinnatisect or the uppermost 
opposite, linear-spatulate and toothed, gland-dotted, usually 2-2.5 cm. long; flowers 
axillary, solitary, sessile or very shortly pedicelled; calyx about 8 mm. long, with 5 ovate 
acuminate lobes, the tube hemispheric in fruit; corolla about 12 mm. long, pink or 
lavender-pink, bilabiate, the upper lip entire or bifid, the lower lip nearly equally 3-lobed 
and spreading, the tube cylindric; capsule orbicular, swollen, about 5 mm. thick. 
Attached to bottom of lake and in current of river at San Marcos ( Hays Co.) where it 
has been introd. and has become well-established, July-Nov.; a nat. of Asia. 

7. SCOP ARIA L. BROOMWORT 

About 20 species, mostly in tropical America. 

I. Scoparia dulcis L. SWEET BROOMWORT. Annual, glabrous, to 1 m. high, often much
branched, the branches slender; leaves short-petioled, ovate to elliptic-lanceolate, op
posite or verticillate in threes or fours, coarsely serrate or the upper ones subentire, acute 
at apex, narrowed or cuneate at base, punctate, the lower leaves 2-4 cm. long; pedicels 
filiform, as long as the upper leaves or shorter, often borne in most of the axils; sepals 4, 
oblong to oblong-obovate, acute, sometimes ciliate, about 1.5 mm. long; corolla white or 
light lavender, 3-4 mm. broad, essentially rotate, 4-cleft, densely bearded in throat, its 
obtuse lobes nearly equal; stamens 4, subequal, the filaments filiform, the distinct anther 
sacs parallel or divergent, style clavate above, the stigma truncate or notched; capsule 
globose-ovoid, slightly longer than sepals, septicidally dehiscent, its entire valves mem
branous; seeds numerous, angular. In disturbed soils and moist or dry soils in open woods 
in e. Tex., Apr.-Nov.; from s. U.S. to S.A.; also Old World trop. 

8. MIMULUS L.111 MONKEY-FLOWER 

Herbs ( in ours) with perennial rhizomes or stolons; Bowers axillary; calyx tubular, 
angled or prismatic, regular or irregular, the lobes shorter than the tube; corolla 

m Adapted mainly from Adele L. Grant in Ann. Missouri Bot. Gard. 11:99-388. 1924. 
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irregular, bilabiate; lobes of upper corolla lip erect to reflexed; lobes of lower corolla lip 
spreading or deflexed, arched in the throat or with 2 elevated ridges partially or com
pletely closing the orifice; stamens 4, didynamous, inserted near middle of corolla tube, 
the anthers approximate in pairs with their sacs divergent; style elongate, the stigmas 
2 and platelike; capsule cylindric, loculicidal, many-seeded. 

More than 100 species that are world-wide in distribution, mostly in western United 
States. 

1. Corolla blue to white; calyx teeth essentially equal; distribution in east Texas ( 2)
1. Corolla yellow or purple-red; calyx teeth usually unequal with the posterior tooth

larger than the others; distribution in central and west Texas ( 3) 
2(1). Leaves mostly sessile; pedicels more than one half as long as the leaves ... .... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. M. ringens. 
2. Leaves petioled; pedicels mostly less than one half as long as the leaves ... ...... . 

. . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. Af. alatus. 

3 ( 1). Leaves mostly suborbicular, more or less covered with short stiff white hairs; 
corolla laciniately lobed or erose ................. 3. M. de11tilobus.

3. Leaves broadly ovate to suborbicular or elliptic-lanceolate, glabrous or nearly so;
corolla lobes mostly entire ( 4)

4( 3). Calyx lobes ciliate, equal; corolla about 8 mm. long, purple-red or yellow; 
cauline leaves elliptic-oblong to elliptic-lanceolate, narrowed to a sessile base; 
stem and pedicels glandular-puberulent .......... .4. M. rubellus. 

4. Calyx lobes not ciliate, the posterior one longest; corolla 9-16 mm. long, yellow;
cauline leaves broadly ovate to suborbicular, the larger conspicuously petioled; 
stem and pedicels glabrous .............. ....... 5. M. glabratus. 

l. Mimulus ringens L. Perennial by stoloniferous rootstocks, glabrous; stems simple
or branched, 4-angled, to 13 dm. high; leaves thin, oblong to oblong-lanceolate, to 1 dm. 
long and 3 cm. wide, acute to obtuse at apex, tapering to a broad often auriculate-clasp
ing sessile base, serrate to rarely entire; pedicels stout, to 35 mm. long, mostly shorter 
than the subtending leaves; calyx tubular, 14-17 mm. long, strongly angled, with slender 
subulate or aristate teeth about one fourtl1 as long as tube, with broad ciliate sinuses; 
corolla 25-35 mm. long, blue, rarely pink or white, the exserted tube slightly funnelform, 
the throat nearly closed, upper lip erect and strongly reflexed, lower lip longer and 
the stigma broadly bilamellate; capsule included, broadly oblong; seeds oblong, papillate, 
spreading with the margins erase; upper pair of stamens slightly exserted; style exserted, 
the stigma broadly bilamellate; capsule included, broadly oblong; seeds oblong; papillate. 
In wet places in n.e. Tex., June-Sept.; from Can. to Fla., w. to N.D. and s. to Okla. and 
( ?) Tex. 

Reported from Texas but no material seen. It should be looked for in some of the marsh 
areas in northeast Texas. 

2. Mimulus alatus Ait. Stems stoloniferous, glabrous, simple or branched, to 7 dm.
high, 4-angled, the angles more or less winged; leaves broadly ovate to ovate-lanceolate, 
acute, to 15 cm .. long and 6 cm. wide, serrate, tapering to a narrow-margined petiole to 
25 mm. long; pedicels stout, mostly shorter than the calyx; calyx oblong, 14-17 mm. 
long, with sharp angles, the broad mucronate teeth about 1.5 mm. long; corolla blue or 
violet, sometimes tinged with pink or rarely white, 2-2.5 cm. long, the tube slightly 
exserted, the throat nearly closed, lobes of the upper lip erect and strongly reflexed, the 
lower lip longer and spreading; stamens and style included; capsule ovoid, obtuse; seeds 
oval, papillate. In wet areas ( especially along wooded streams) in e. Tex., w. to Black
land Prairies, June-Nov.; from Mass., s. to S.C. and w. to Tex. 

3. Mimulus dentilobus Robins. & Fem. Low creeping plants, rooting from the nodes
and forming dense mats, the terete stems nearly glabrous or sparsely pubescent, to 5 cm. 
high; leaves broadly ovate to suborbicular, 2-7 mm. long, 2-5 mm. wide, dentate to 
crenate or nearly entire, mostly with winged petioles shorter than the blade, more or 
less covered with stiff white hairs; flowers few, axillary or terminal; pedicels slender, 
ahnost 6liform, pubescent, much-exceeding the leaves; mature calyx turbinate, 5-7 mm. 
long, sparsely pubescent or rarely glabrous, witl1 triangular acute teeth; corolla 9-13 mm. 
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long, the throat spotted with red below the lower lip, the lobes erose or somewhat 
laciniate; style puberulent or glabrous; capsule oblong, less than half as long as calyx, 
compressed; seeds brownish, oval, sometimes 3-sided, longitudinally striate and often 
bearing stiff scattered hairs. In permanently wet places in mts. of the Trans-Pecos, June
Aug.; from w. Tex. and N.M. to n. Mex. 

4. Mimulus rubellus Cray. Annual, glandular-puberulent to almost glabrate, the erect
stems often much-branched, to 2 din. high; leaves sessile or with the lowest smaller and 
petioled, elliptic-oblong to elliptic-lanceolate, entire or only slightly toothed, 3-veined, 
to about 2 cm. long; pedicels to 22 mm. long; calyx 5-9 mm. long, often reddish, ridge
to wing-angled, its ciliate lobes low-triangular or its mucronate tips less than 0.5 mm. 
long; corolla yellow throughout or the lobes purple-red, 7-9 mm. long, the throat narrow, 
ventrally 2-ridged and puberulent, the orifice open and the slightly spreading lobes 
notched; anthers glabrous; capsule 4 mm. long, not dehiscing through septum apex. In
moist or wet places in extreme w. Tex., Apr.-June; from w. Tex., N.M. and s. Colo. 
to Calif. 

5. Mimulus glabratus H.B.K. Low perennial, glabrous or nearly so, stoloniferous or
with creeping stems that root freely at the lower nodes; sterns usually numerous, hollow, 
weak, to 75 cm. long; leaves broadly ovate to suborbicular, to 7 cm. long and 6 cm. 
wide, irregularly dentate, sometimes shallowly lobed at the base, 3- or 5-nerved, the 
basal leaves cuneate to subcordate or with margined petioles at base, urper leaves sub
cordate at the sessile base; flowers axillary, mainly on upper part o stem; pedicels 
slender, glabrous or pubescent, longer or shorter than leaves; calyx campanulate, often 
spotted or tinged with red, to 1 cm. long, glabrous or pubescent, larger in fruit, the 
broad short unequal teeth spreading; corolla tubular, to 15 mm. long, the tube slender, 
lower lip heavily bearded, middle lobe much longer than the lateral ones; style glabrous; 
capsule oblong, rounded, constricted at the base but not stipitate, shorter than the calyx 
tube; seeds oval, longitudinally striate. Incl. var. Fremontii ( Benth.) Grant. In shallow 
water of streams or muddy places with the stems often floating or creeping and more or 
less procumbent, on the Edwards Plateau and in the Trans-Pecos, throughout the year; 
from Ont. and Man., s. to Tex., Nev. and Mex. 

9. MAZUS LOUR.

About 20 species, all Australasian. 
I. Mazus japonicus ( Thunb.) 0. Ktze. Plants slender, loosely pubescent, to about

2 dm. high; leaves opposite, mostly basal or near base of stem, obovate to cuneate-oblong, 
coarsely few-dentate, the radical leaves 2-5 cm. long; racemes loosely 2- to 7-fl.owered, 
terminal, subsecund, with minute or obsolete bracts and ebracteolate or minutely bracte
olate alternate pedicels 5-7 mm. long; calyx lobes 5, ovate-lanceolate, equaling the 
campanulate tube; corolla 7-10 mm. long, scarcely twice the length of calyx, with slightly 
bifid erect upper lip, the 3-lobed lower lip much larger, with 2 gibbosities at throat, blue, 
the yellow or whitish palate bordered by reddish-brown; style with 2 ovate lobes; fertile 
stamens 4, the contiguous anther cells divaricate; capsule 3-4 mm. long, somewhat 
globose, shorter than calyx, with 2 entire valves. In grasslands and along roadsides in 
e. Tex., Mar.-Oct.; from Pa. to Mo., La. and Tex.; also Pac. slope; naturalized from
e. Asia.

10. LINDERNIA ALL. F AL.SE PIMPERNEL 

Diffuse annual herbs; leaves opposite, denticulate to nearly entire; bracteoles none; 
flowers in axils of most leaves; sepals 5, distinct; corolla blue-violet, bilabiate, the upper 
lip with 2 short erect acutish lobes, the lower lip much larger and spreading, with 2 hairy 
yellow ridges within the throat; filaments 4, didynamous, the upper short and antherifer
ous, the lower forming the hairy ventral ridges of the corolla and projecting from apex 
as sterile knobs; stigmas distinct, lamellifonn; capsule septicidal, ovoid to ellipsoid, the 
septum persisting as a thin plate; seeds smooth or finely lined transversely. 

About 80 species, mainly in wann regions of Asia and Africa. 
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1. Lower pedicels shorter than their subtending leaves; main leaves obovate to elliptic
or ovate, rounded or narrowed to base; capsule often equaled or exceeded by the 
calyx lobes ................................... 1. L. dubia. 

1. Lower and upper pedicels exceeding their subtending leaves; main leaves ovate to
elliptic, broadest at the rounded to cordate base; capsule mostly exceeding the 
calyx Jobes ................................... 2. L. anagallidea. 

I. Lindernia dubia ( L.) Penn. Plant glabrous, the simple or much-branched stems
erect-ascending, to 35 cm. high; leaves narrowly elliptic to oblong or obovate, to 3 cm. 
long, the lower ones narrowed but the upper ones rounded and clasping at base, entire 
to remotely dentate; pedicels 5-12 mm. long, stoutish; calyx lobes linear; corolla 7-10 
mm. long, those of the later flowers mostly falling unopened; style 2.5-3.5 mm. long;
capsule obliquely ellipsoid, about 4 mm. long. Incl. subsp. ma;or Penn., Ilysanthes
graUoloides ( L.) DC., I. dubia ( L.) Bamh. In mud of swamps and stream margins in
e. Tex., June-Aug.; from throughout most of U.S., s. to S.A.

2. Lindernia anagallidea ( Micbx.) Penn. Plant glabrous, the slender stems diffusely
branched, to about 2 dm. high; leaves ovate to ovate-elliptic, to 2 cm. long, broadest at 
the rounded or clasping base, the lowermost leaves often slightly narrowed at base, 
essentially entire; pedicels filiform, to about 2 5  mm. long; calyx lobes linear; corolla 7-9 
mm. long, apparently all opening; capsules 4-5 mm. long. Sandy margins of streams and
ponds throughout most of Tex. except the Trans-Pecos, Apr.-Oct.; from throughout most
of the U.S., s. to S. A.

11. MICRANTHEMUM MrCHX.

Two species in the Western Hemisphere. 
I. Micranthemum umbrosum (Walt.) Blake. SHADE MUD-FLOWER. Stems repent, freely

branched, to 3 dm. long or more; leaves sessile, opposite, succulent, rotund, 4-9 mm. 
wide; flowers small, white or purplish, solitary in the axils of some of the middle leaves; 
pedicels to 1 mm. long; calyx 1.5-2 mm. long, equally 4-cleft into oblanceolate lobes; 
corolla obliquely salverform, barely equaling the calyx, the 4-lobed limb longer than the 
tube with upper lip developed; appendage of the 2 stamens a mere tooth, the filaments 
with an appendage; stigmas short; capsule about 1 mm. in diameter, globose, thin, with 
an evanescent partition, several- to many-seeded. Globifera umbrosa (Walt.) J. F. Gmel. 
On mud or wet sand in low woods and along streams in e. Tex., Apr.- Sept.; from Fla. to 
Tex., n. to Va.; also trop. Am. 

12. VERBASCUM L. MULLEIN 

Tall and usually coarse hairy biennial herbs; leaves in radical rosettes and alternate 
cauline, those of stem sessile and often decurrent; flowers in large terminal spikes, 
racemes or panicles, ephemeral; calyx deeply 5-parted; corolla 5-lobed, open or concave, 
with very short tube, the lobes broad and rounded, somewhat asymmetrical; stamens 5, 
all fertile, with 3 or all of the filaments villous; style flattened at the apex; capsule 
globular, ovoid to ellipsoid, septicidal, many-seeded. 

About 300 species that are native mainly in North Temperate Eurasia. 
1. Plants tomentose to woolly or scurfy with branching nonglandular hairs; only upper

filaments villous with slender yellow hairs; capsule ovoid to ellipsoid, densely 
tomentose ................................... 1. V. Thapsus. 

1. Plants glabrous and green or with glandular simple hairs; filaments all villous with
violet hairs; capsule subglobose, minutely pubescent to glabrate ( 2 )

2( 1 ). Pedicels 10-15 mm. long, longer than calyx; flowers solitary ............•.... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 2. V. Blattaria. 

2. Pedicels 3-5 mm. long, shorter than calyx; flowers as many as 5 together ......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. V. virgatum. 
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I. Verbnscum Thapsus L. FLANNEL MULLEIN, COMMON MULLEIN. Plant densely
grayish- or brownish-woolly throughout; stem erect and stout, simple, to about 2 m. high, 
winged by the decurrent bases of the leaves; lower leaves petioled, oblong to oblanceolate, 
to about 3 dm. long, the upper leaves sessile and progressively smaller; flowers in an 
elongate and very dense cylindrical spike to 5 dtn. long; corolla yellow, 1.5-3 cm. broad; 
lower filaments usually beardless. In fields, on rocky or gravelly banks and in open wood
lands throughout most of Tex., Mar.-Nov.; adv. from Eur. in much of N.A. 

2. Verbascum Blattaria L. MoTH l\IULLEIN. Plant green, glabrous below and somewhat
glandular-pubescent above, to about 1 m. high, the stems slender; lower leaves petioled, 
oblong, to 25 cm. long, sometimes lyrate, doubly serrate, the upper leaves partly clasping; 
racemes loose, virgate; pedicels longer than the calyx; sepals linear-elliptic, subacute; 
corolla 2-3 cm. broad, yellow or white with purplish base [f. albiflora ( G. Don) House]; 
filaments aU bearded with violet wool. Roadsides and old fields in e. Tex., Mar.-Aug.; 
from N.E. to Ont., s. to Fla. and Tex.; adv. from Eur. 

3. Verbascum virgatum Stokes. Similar to V. Blattaria but more glandular, early
withering; pedicels 1 to 5 in the axil of each bract, much shorter than the calyx lobes; 
corolla yellow or whitish. Along roadsides in e. Tex., Mar.-Aug.; from Can. s. to Tex. 
and westw.; adv. from Eur. 

13. LEUCOPHYLLUM H. & B. CENIZO 

Low and much-branched shrubs, mostly densely scurfy-tomentose with usually silvery
white branched woolly hairs; leaves alternate, entire, subsessile to shortly petioled; 
flowers showy, solitary on short bractless pedicels in the leaf axils; calyx 5-cleft; corolla 
funnelform-campanulate, usually purplish or violet-purple, rarely whitish, the 5 rounded 
lobes subequal; stamens 4. 

More than a dozen species in southwestern United States and Mexico. The species 
usually flower in response to rainfall. 

1. Corolla purple, its throat relatively inflated, 1-1.5 cm. long, only the lower lobes
hairy within; anther cells 1.5 mm. long, distally narrowed; leaves elliptic-obovate, 
closely pubescent, to 25 mm. long, the midrib evident ..................... . 
•• • • • • • • • • • • .........•.....•.............•... 1. L. frutcscens. 

1. Corolla violet, its throat narrow, less than 1 cm. long, all the lobes somewhat hairy
within; anther cells to 1 mm. long, not narrowed distally; leaf blades with obscure 
midribs (2) 

2( 1 ). Leaf blades longer than wide , cuneate-spatulate, closely pubescent, usually 7-10 
mm. long; corolla lavender-violet, the upper much less hairy than the lower lobes;
old branches tending to persist as spines .......... 2. L. minus. 

2. Leaf blades about as wide as long, obovate-oval, relatively loosely pubescent, 5-18
mm. long; corolla deep violet, all its lobes hirsute; old branches less spinelike ...
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. L. candidum. 

1. Leucophyllum frutescens (Berl.) I. M. Johnst. CENIZO, PURPLE SAGE, TEXAS SILVER
LEAF. Shrub to about 25 elm. high, densely stellnte-tomentose throughout; leaves sessile 
or nearly so, elliptic-obovate, to about 25 mm. long, obtuse to rounded at apex, cuneate 
at base; calyx lobes oblong-lanceolate; corolla almost campanulate, its limb about 25 
mm. wide, delicately soft-villous within. L. texanum Benth. Rocky limestone hills, bluffs,
ravines, arroyos and brushlands in the Rio Grande Plains and s. Trans-Pecos, through
out the year; also Mex.

2. Leucophyllum minus Gray. BIG BEND SILVER-LEAF. Small shrub to about 1 m. high,
usually much smaller, finely stellate-tomentose throughout; leaves minutely silvery
canescent, greenish, obovate-spatulate with a long-tapering base, rounded at apex, to 
15 mm. long, usually much smaller; calyx-lobes linear; corolla lavender or purplish, 
18-25 mm. long, with narrow and funnelform tube and a throat that much-exceeds the
limb ( about 14 mm. in diameter), sparsely pubescent within. Rocky or gravelly hills,
flats and brushlands in the Trans-Pecos; June-Nov.; also N.M. and Mex.

3. Leucophyllum candidum I. M. Johnst. Shrub to about 12 dtn. high, stifBy and
intricately closely branched, the branches leafy to apex, the young growth tomentose-
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silvery or faintly yellowish; leaves obovate-oval to nearly orbicular, with obscure midrib, 
5-18 mm. long, cuneate to a subsessile base; pedicels to 3 mm. long; sepals 3-5 mm.
long, lanceolate to ovate, obtuse, in fruit incurved around the capsule; corolla 1-1.8 cm.
long, deep-violet, the throat purplish-violet, anteriorly pale and with orange-yellow
blotches, externally pubescent, internally hirsute-pubescent on all lobes; anther cells
each 0.1-1 mm. long, oblong, rounded, not tapering distally. L. viol.aceum Penn. Rocky
or gravelly hills and flat brushlands in Brewster Co., Sept.-Oct.; also Mex.

14. PENSTEMON MrrcH.178 BEARD-TONGUE 

Herbs or shrubs; leaves opposite, decussate, the lower often petiolate, the upper sessile; 
pubescence ( if present) glandular in the inflorescence, simple below; inflorescence usually 
a narrow terminal panicle; sepals 5; corolla tubular, the upper lip 2-lobed, the lower lip 
3-cleft, the lower inner surface ( floor) of the throat and tube often with colored lines;
stamens 4; staminode 1, filamentlike, often bearded apically; anthers 2-chambered, these
confluent if dehiscent across the connective; capsules septicidal or else 4-valved; seeds
many, usually multiangular, with a rough coat. Flowering from spring to fall.

About 300 species; indigenous to America from Alaska to Guatemala. 

I. Shrubs ( 2)
I. Herbs (3)

2 (I). Flowers red, campanulate; leaves toothed, oblanceolate to obovate; stem puberu-
lent; inflorescence densely glandular-pubescent; on limestone bluffs .......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I. P. baccharifolius. 

2. Flowers white or pinkish, salvedorm; leaves entire, linear; stem and inflorescence
glabrous; in sandy soils . . . . . . . . . . . . . . . . . . . . . . . . 2. P. ambiguu.s. 

3(1). Leaves thick and fleshy, glaucous ( 4) 
3. Leaves not thick and fleshy, not glaucous ( 10)

4(3). Flowers red or pink (5)
4. Flowers blue or lavender ( 8)

5 ( 4). Orifice of corolla golden-bearded; anther sacs incompletely dehiscent ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. P. cardinalis subsp. 

5. Orifice of corolla glabrous; anther sacs dehiscent throughout ( 6)
regali.s. 

6(5). Corolla 14-19 mm. long; staminode pubescent apically .................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. P. Wrightii. 

6. Corolla 20-30 mm. long; staminode glabrous ( 7)

7 ( 6). Upper leaves connate-perfoliate; corolla ventricose, the lower lip surpassing or
equaling the upper ............................ 9. P. Murrayanu.s. 

7. Upper leaves merely sessile; corolla straight, the upper lip projecting past the lower
............................................. 7. P. Havardii. 

8 ( 4). Corolla 40-50 mm. long, well-inflated; sepals 7-9 mm. long ................ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · ....... 10. P. Bradburii. 

8. Corolla 12-20 mm. long; sepals 4-7 mm. long (9)

9 ( 8). Leaves and bracts mostly longer than the intern odes; inflorescence leafy, the bracts
mostly longer than the pedicels ................. 11. P. Buckleyi. 

9. Leaves and bracts shorter than the internodes; inflorescence bare, the bracts mostly
shorter than the pedicels ....................... 12. P. Fendl.eri. 

10 ( 3). Corolla red; staminode glabrous ( 11) 
10. Corolla blue, white, lavender, rose or pink; staminode hairy (except in P. dasyphyllu.s)

( 13) 

113 Contributed by Frank S. Crosswhite. 
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11(10). Stem and leaves glabrous; inflorescence glabrous; anther sacs opening from the 
free ends, remaining saccate at the connective; upper corolla lip projecting past the 
lower lip . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. P. barbatus. 

11. Stem and leaves pubescent or puberulent; inflorescence glandular-pubescent; anther
sacs not opening from the free ends, not saccate; lower lip up to or exceeding the 
upper lip ( 12) 

12( 11). Leaves entire; sepals 5-7 mm. long; anther sacs not peltate-explanate ...... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. P. lanceolatus. 

12. Leaves toothed to subentire; sepals 8-9 mm. long; anther sacs peltate-explanate ...
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15. P. trif{orus. 

13( 10). Corolla blue; staminode glabrous; anther sacs twisted, the sutures with long teeth 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. P. dasyphyllus. 

13. Corolla white, lavender, rose or pink; staminode hairy; anther sacs peltate-explanate
or cymbiform, the sutures without long teenth ( 14) 

14( 13). Seeds 1.5 mm. or less long; herbage glabrous or lightly puberulent ( 15) 
14. Seeds 2-3 mm. long; herbage pubescent or strongly puberulent ( 18)
15(14). Floor of corolla strongly pleated; staminode densely bearded with golden hairs

for most of its length, exserted .................• 23. P. laxiflorus. 
15. Floor of corolla rounded; staminode more lightly bearded with yellow hairs, in

cluded ( 16) 
16{ 15). Corolla pink, 15-17 mm. long; leaves regularly sharply but shallowly toothed 

....•.....................•.................. 20. P. tenuis. 
16. Corolla white, 16-30 mm. long; leaves subentire or unevenly toothed (17)
17 ( 16). Corolla trumpet-shaped, the lobes spreading ..... 22. P. tubaeflorus. 
17. Corolla ventricose, abruptly expanded, the lobes extending ................... . 

. . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21. P. Digitalis. 

18 ( 14). Corolla 35-60 mm. long, widely inflated; leaves 25-50 mm. wide ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13. P. Cobaea. 

18. Corolla 10-35 mm. long, bell-shaped or moderately inflated; leaves 2-30 mm.
wide ( 19) 

19(18). Corolla 10-20 mm. long, bell-shaped (20) 
19. Corolla 20-35 mm. long, moderately inflated ( 21)
20( 19). Leaves roughly p�bescent, resembling fine sandpaper to tl1e touch .....•..... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19. P. albidus. 
20. Leaves glabrous or puberulent, not rough to the touch .18. P. guadalupensis.

21 ( 19). Corolla lavender to purple, 20-30 mm. long; leaves of the midstem 0.2-2 mm.
wide (22) 

21. Corolla pink or rose, 30-35 mm. long; leaves of the midstem 1.5-3 mm. wide ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14. P. Helleri. 

22 ( 21). Lower lip of corolla lightly bearded; sepals 5-8 mm. long; leaves of the midstem 
2-10 mm. wide ............................... 16. P. brevibarbatus. 

22. Lower lip of corolla prominently bearded; sepals about 10 mm. long; leaves of the
midstem 9-20 mm. wide ....................... 17. P. Jamesii. 

I. Penstemon baccharifolius Hook. Shrub 1.5-4 drn. tall; stem puberulent below,
densely glandular-pubescent above and in the inflorescence; leaves of the midstem 5-30 
( -40) mm. long, oblanceolate to obovate; corolla scarlet-red, 22-27 mm. long, gradually
expanded; sepals densely glandular-pubescent, about 5 mm. long; anther sacs opening
from the fixed ends, the free ends remaining somewhat saccate; staminode glabrous;
capsules 7-10 mm. long; seeds 1.5-2 mm. long. Limestone bluffs of the Edwards Plateau
and Trans-Pecos, June-Sept.; also adj. Mex.

2. Penstemon ambiguus Torr. PINK PLAINS PENSTEMON. Shrub 1.5-5 ( -15) dm. tall,
to 18 dm. in diameter, the stem and leaves minutely pubescent or glabrous; leaves entire, 
linear, ( 5-) 10-25 ( -40) mm. long, 0.5 mm. wide; inflorescence glabrous; corolla white, 
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suffused with pink, 17-28 mm. long, the very narrow tube about two thirds the total 
length of the corolla, the lower lip projecting, the upper lip reHexed, the Hoor lined with 
red, the orifice puberulent; sepals 2-3 mm. long; staminode glabrous; capsules 6-8 mm. 
long; seeds 1 mm. X 2 mm. Sandy soil in the Trans-Pecos and on the Llano Estacada 
and Rolling Plains in the Panhandle, May-Aug.; from Colo. to Chih. 

3. Penstemon barbatus (Cav.) Roth. Plants (2-) 4-7 (-15) drn. tall, the stem and leaves
glabrous or very lightly puberulent; leaves entire, those of the stem narrowly lanceolate, 
4-8 ( -15) cm. long, less than 1 cm. wide; inflorescence glabrous; corolla scarlet-red, 28-32 
mm. long, straight or gradually expanded, the upper lip projecting, the lower lip de
Hected, usually with a few yellow hairs at the orifice, the Hoor with deep red lines; sepals
5-6 mm. long; anther sacs opening from the free ends, remaining saccate, the dehiscence
not proceeding to the connective; staminode glabrous; seeds 1.5-2 mm. long. Throughout
the Trans-Pecos, mid-June-Sept.; widespread in cen. Rocky Mts. and Mex.

Typical specimens of P. barbatus from Mexico have a prominent golden beard at the 
corolla orifice. This decreases clinally to the north. Specimens with little or no beard have 
been referred to var. Torreyi ( Benth.) Gray ( P. Torreyi Benth.). Texas specimens 
are intermediate. 

4. Penstemon Ianceolatus Benth. Plants 2-5.5 drn. tall, the stem and leaves puberulent
or pubescent; leaves entire, those of the midstem 25-85 mm. long, 4-8 mm. wide, nar
rowly lanceolate; inflorescence moderately glandular-pubescent; corolla red, 25-32 mm. 
long, white-pubescent externally, straight; sepals 5-7 mm. long, glandular, red-margined; 
staminode glabrous; seeds about 2.5 mm. long. A Mex. species known from the U.S. only 
in the Chisos Mts., Brewster Co., July. 

5. Penstemon dasyphyllus Gray. Plants 20-45 cm. tall, the stem and leaves densely
white-pubescent; leaves entire or occasionally toothed, those of the midstem to 65 mm. 
long, 4 mm. wide, narrowly lanceolate to sublinear; inHorescence glandular-pubescent; 
corolla blue, fading to lavender, 27-35 mm. long, moderately inflated; sepals 5-8 mm. 
long; staminode glabrous; anther sacs twisted, the sutures with long teeth; seeds about 
2 mm. long. Restricted to Brewster Co., Apr.-May; also n. Mex., s. Ariz. and N.M. 

6. Penstemon Wrightii Hook. Plants ( 3-) 4-7 ( -9) drn. tall, the stem and leaves
glabrous; leaves entire, thick and glaucous, those of the midstem ( 3.5-) 5-7 ( -9) cm. 
long, 1.5-4 (-5) cm. wide; inflorescence glabrous; corolla cerise-red or pink, 14-19 mm. 
long, gradually expanded to a narrow bell-shape, the floor rounded; sepals 3-5 mm. long; 
staminode with short retrorse hairs at tip; seeds about 1 mm. in diameter. Mts. of the 
Trans-Pecos, common in Jeff Davis Co., Apr.-June; endemic. 

'1. Penstemon Havardii Gray. Stems several from a crown, commonly 1-2 m. tall, 
the stem and leaves glabrous; leaves entire, thick and glaucous, those of the mid
stem 5-10 cm. long, 2.5-7 cm. wide; inflorescence commonly much-brmched; corolla red 
( drying to yellow), 2-3 cm. long, straight and tubular, the upper lip projecting, the lower 
lip glabrous; calyx and pedicels lightly glandular-pubescent; anther sacs peltate-explanate; 
staminode glabrous; seed to 2.5 mm. long when mature, black. Mts. of the Trans-Pecos, 
common in Brewster Co., Apr.-Oct.; endemic. 

8. Penstemon cardinalis Woot. & Stand!. subsp. regalis (A. Nels.) Nisbet & Jackson.
Plants mostly 4-6 drn. tall, the stem and leaves glabrous; leaves entire, thick and glaucous, 
those of the midstem 5-6 cm. long, 4-5 cm. wide, cordate, widely ovate or suborbicular; 
inflorescence glabrous; corolla scarlet-red, 26-30 mm. long, the upper lip projecting, the 
lower lip densely bearded with golden hairs; anther sacs opening from the free ends, 
remaining somewhat saccate, not dehiscing quite to the connective, spinose on the suture; 
staminode glabrous; capsule eventually prominently 4-valved; seeds 1.5-2.5 mm. long. 
Endemic to the Guadalupe Mts. of Culberson Co., Tex. and Eddy Co., N.M., May-July. 

9. Penstemon Murrayanus Hook. Plants 5-10 (-15) chn. tall, the stem and leaves
glabrous; leaves entire, thick and glaucous, those of the midstem 5-10 cm. long, 2.5-5 cm. 
wide, connate-perfoliate above; inflorescence glabrous; corolla bright-red, about 3 cm. 
long, gradually expanded; sepals 5-7 mm. long; staminode glabrous; capsules 14-18 mm. 
long, including a beak about 5 mm. long; seeds 3-4 mm. long. Sandy soil throughout e. 
Tex. and in adj. parts of Okla., Ark. and La., Apr.-May. 

10. Penstemon Brudburii Pursh .. Plants 8-12 dm. tall, the stem and leaves glabrous;
leaves entire, thick and glaucous, those of the midstem 3-8 cm. long, 2.5-5 cm. wide; 
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inflorescence glabrous; corolla lavender, rarely whit�, 4-5 cm. long, well-inflated; sepals 
7-9 mm. long; anther sacs dehiscent throughout but not at all explanate; staminode with
short golden hairs at the dilated tip. P. grandiflorus Nutt. Sandy soil of the n. Great
Plains States, s. to a few scattered stations in Tex., Apr.-May.

11. Penstemon Buckleyi Penn. Plants 4-7 dm. tall, the stem and leaves glabrous; leaves
entire, thick and glaucous, those of the midstem 3-7 cm. long, 1-3 cm. wide; inflorescence 
glabrous, the lower bracts large and leaflike, acuminate, varicose with age; corolla 
lavender, 12-16 mm. long, the floor with lavender lines; sepals 4-5 mm. long, somewhat 
acuminate; staminode prominently bearded at the tip with short golden hairs; seeds 3-4 
mm. long. Sand dunes of the Great Plains, w. Tex., Okla. and w. Kan., Apr.-May.

12. Penstemon Fendleri T.&G. Plants commonly 3-4 dm. tall, virgate, the stem and
leaves glabrous; leaves entire, thick and glaucous, those just below the inflorescence 2-5 
cm. long, 1-3 cm. wide; inflorescence glabrous and usually glaucous, often more than
half the height of the plant; corolla 14-20 mm. long, lavender-violet or pink-lavender,
often with a prominent concave curvature of the upper surface ( especially in bud), the
floor white with purplish .lines; sepals 4-7 mm. long; anther sacs cymbiform when de
hisced; staminode prominently bearded at the tip witl1 short golden hairs; seeds to 4 mm.
Ion�, brown. Calcareous, rocky, sandy soil throughout w. Tex., e. Ariz., N.M., Okla. and
w. Kan., Apr.-Aug.

13. Penstemon Cobaea Nutt. Fox-GLOVE. Plants commonly 3-6 dm. tall, the stem and
leaves pubescent; leaves toothed, petiolate below, sessile at midstem, those of the mid
stem commonly 5-8.5 cm. long, 2.5-5 cm. wide; inflorescence densely glandular-pubescent; 
corolla white to pale-lavender, streaked with purple lines, 35-60 mm. long, widely in
flated and campanulate, the lower lip glabrous within; sepals densely glandular, com
monly 7-12 mm. long; staminode usually included, moderately bearded for most of its 
length with retrorse yellow hairs; anther sacs dehiscent throughout and usually cymbi
forn1; polJen golden-yellow; seeds 2-3 mm. long. Loamy soil of prairies, common from 
the Rolling Plains to the Blackland Prairies, s. to the Gulf, May-June; from Neb. to Tex. 

14. Penstemon Helleri Small. Plants 3-6.5 dm. talJ, tl1e stem and young leaves lightly
puberulent; leaves well-toothed, tl1ose of the midstem ( 3-) 5.5-9.5 ( -11) cm. Jong, ( 1.2-) 
1.5-3 cm. wide; inflorescence densely glandular-pubescent; corolla light-pink or rose, 
30-35 mm. long, campanulate, 12-13 mm. wide when pressed, the floor lined within;
sepals ( 8-) 9-11 mm. long, densely glandular-pubescent; staminode lightly bearded for
one-half its length with yellow hairs; seeds about 3 mm. long. P. tri'/wrus var. integrifolius
(Penn.) Cory. Endemic to the Edwards Plateau, Apr.-May.

15. Penstemon triflorus Heller. Plants 45-65 cm. taJl, tl1e stem and leaves lightly
puberulent; leaves subentire to shallowly toothed, those of the midstem 4-7.5 cm. long, 
1.2-3 cm. wide; inflorescence moderately glandular-pubescent; corolla red, 25-35 mm. 
long, glandular within and without, narrowly ventricose, less than 1 cm. wide when 
pressed, the floor lined within; sepals 8-9 mm. long, densely glandular-pubescent; 
f;taminode glabrous; anther sacs peltate-explanate; seeds 3-3.5 mm. long. Endemic to the 
Edwards Plateau, Apr.-May. 

Florally, one of our most brilliant beard-tongues. 
16. Penstemon brevibarbatus Crosswhite. Plants 25-55 cm. taJl, the stem and leaves

puberulent or glabrescent; leaves entire or occasionalJy toothed, those of the midstem 
commonly 5-14 cm. long, 2-10 mm. wide, linear to lanceolate; inflorescence glandular
pubescent; corolla lavender, 2-3 cm. long, inflated, the floor with purplish lines, the lower 
lip very lightly bearded; sepals 5-8 mm. long; staminocle lightly bearded for most of its 
length; seeds about 2.5 mm. long, dark-brown. Endemic to the w. half of the Edwards 
Plateau and the Trans-Pecos, Apr.-June. 

11. Penstemon Jamesii Benth. Plants 15-35 cm. talJ, the stem and leaves somewhat
pubescent; leaves toothed to entire, those of the midstem 5-10 cm. long, 9-20 mm. wide; 
inflorescence glandular-pubescent; corolJa pale-lavender to purple, 20-25 mm. long, in
flated, the lower lip prominently bearded within; sepals attenuate, about 1 cm. long; 
anther sacs dehiscent throughout and finally peltate-explanate; staminode exserted, 
bearded with yellow hairs for about half its length. On the Llano Estacada in the 
Panhandle, June; also Ariz., Colo. and N.M. 

18. Penstemon guadalupensis Heller. Plants 25-35 cm. tall, the stem and leaves
puberulent to glabrescent; leaves entire or somewhat toothed, those of the midstem 3-7 
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cm. long, 2-18 mm. wide, linear to lanceolate; inflorescence glandular-pubescent; corolla
white or nearly so, 13-20 mm. long, gradually little-inflated, the floor with purple lines;
sepals 5-7 mm. long; anther sacs dehiscent throughout but usually not peltate-explanate;
�taminode with a few white hairs. Incl. var. Ernestii (Penn.) Cory. Endemic to cen. Tex.
from the e. Edwards Plateau to the Lampasas Cut Plains, Mar.-May.

19. Penstemon albidus Nutt. Plants ( 1.5-} 3-6 dm. tall, the stem and leaves roughly
pubescent ( like fine sandpaper to the touch); leaves entire or somewhat toothed, those 
of the midstem 4-8 cm. long, 8-18 mm. wide, lanceolate; inflorescence densely glandular
pubescent; corolla white to lavender, densely glandular-pubescent within and without, 
1-2 cm. long, narrowly funneUorm, the lower lip projecting or somewhat de0ected, the
upper lip reflexed, the floor with prominent purplish lines; sepals densely glandular
pubescent, 5-8 mm. long; anther sacs dehiscent throughout, hippocrepiform and then
peltate-explanate; staminode with a few short yellow hairs; capsules 10-15 mm. long; seeds
about 3 mm. long. Sandy rocky soil of the Great Plains; in Tex., restricted to the Llano
Estacada and Gypsum Plains, Apr.-June.

20. Penstemon tenuis Small. Plants 4-9 dm. tall, the stem very lightly puberulent;
leaves sharply but shallowly toothed, those of the midstem 7-10 cm. long, 1.5-3 cm. wide, 
oblong-lanceolate; inflorescence glabrous; corolla pink, 15-17 mm. long, abruptly inflated, 
the floor rounded, with violet lines; sepals 3-5 mm. long; staminode with yellow hairs 
on apical half. Uncommon in low poorly drained loamy soils, restricted to the Gulf 
Prairies and Marshes, Apr.-May; also La. and Ark. 

21. Penstemon Digitalis Nutt. Plants mostly 5-9 dm. tall, the stem and leaves glabrous;
leaves subentire or obviously toothed, those of the midstem mostly 9-12 cm. long, 15-25 
mm. wide, lanceolate; inflorescence glabrous or a little glandular; corolla white, 16-30
mm. long, moderately ventricose, the lobes extending, the floor rounded and commonly
unlined; sepals 5-6 mm. long, glabrous or a little glandular; staminode lightly bearded
with ye1low hairs; anther sacs cymbiform, spiny or hairy on the backs; seeds less than
1 mm. long. An Ozarkian species which has been widely spread as a weed in poorly
drained soils; occasional in  n.e. and e. Tex., Apr.-May.

22. Penstemon tubaeflorus Nutt. Plant 8-15 dm. tall, the stem and leaves essentially
glabrous; leaves entire or somewhat toothed, those of the midstem broadly elliptic to 
elliptic-lanceolate, obtuse to acute, 7-15 cm. long, 2-4 cm. wide; inflorescence glabrous; 
corolla white, lightly glandular within and without, 17-23 mm. long, trumpet-shaped, 
the lips spreading, the floor rounded, without lines; sepals 2-4 mm. long; anther sacs 
dehiscent throughout, hemispheric; staminode lightly bearded. An Ozarkian species which 
has spread as a weed elsewhere; sporadic in e. Tex., May-June. 

23. Penstemon laxi0orus Penn. Plants 3-7 drn. tall, the stem and leaves glabrous to
puberulent; leaves well-toothed, those of the midstem 3.2-10.5 cm. long, 4-17 mm. 
wide, narrowly lanceolate; inflorescence lightly glandular-pubescent; corolla white to 
pink, 22-30 mm. long, narrow, little-expanded, the floor prominently pleated, lined 
within; sepals 2-5 mm. long; staminode densely bearded with golden hairs for most of its 
length, exserted; anther sacs cymbiform; seeds 1-1.5 mm. long. Acid soils of the Gulf 
Coastal Plain; throughout e. Tex., Mar.-June. 

15. SCROPIDJLARIA L. FIGWORT 

About 300 species, mostly in Temperate Zone throughout the world. 

1. Scrophularia marilandica L. CARPENTER'S SQUARE. Robust perennial herb to about
2 m. high; stem with rounded 4 angles and grooved sides, glabrous; leaves opposite, with 
slender petioles to 8 cm. long, lanceolate to ovate, acuminate, with strongly rounded to 
cordate bases, to 25 cm. long and l dm. wide, serrate or serrate-dentate; terminal panicle 
lrucly pyramidal to subcylindric, with spreading ascending branches and filif orm pedicels; 
corollas 5-8 mm. long, brown, dull, the tube ventricose and globular or ellipsoid, the 2 
upper suborbicular lobes projected forward, the 2 lateral lobes short and rounded with 
the lowest drooping and reflexed; stamens 4, declined, usually included, the anther cells 
transverse and confluent into l; rudimentary stamen brown or purplish, clavate, longer 
than broad, 1-1.2 mm. long; capsule globose-ovoid, 4-7 mm. long; seeds rugose, margin-
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less. On river terraces in rich woods and thickets in n.e. Tex., July-Sept.; from Me. and 
Que. to Minn., s. to S.C., Ga., Ala., La., Tex. and Okla. 

16. COLLINSIA NUTT.

About 20 species, mainly in northwest America. 
1. Collinsia violacea Nutt. VIOLET CoLLINSIA. Annual; stems weak, to about 6 chn.

high, usually much smaller, glabrous below, often finely glandular-puberulent above; 
main cauline leaves oblong to Ianceolate or elliptic, 1.5-4 cm. long, entire to obscurely 
serrate, usually widest at or . near the middle; Bowers parti-colored, 2 to 5 in axillary 
whorls; calyx lobes 5, ovate-lanceolate, 3-4 mm. long; corolla tube 4-5 mm. long, each 
lobe cleft to a depth of 2-3 mm., the lower lip violet-color, the upper lip pale-violet to 
white; fifth stamen glandlike; seeds 6 to 12, 1-1.5 mm. long, the ventral concavity small 
and inconspicuous. In sandy post oak woods in n.-cen. Tex., Mar.-May; from Mo. to 
Kan., s. to Tex. 

17. LINARIA MILL. TOAD-FLAX 

Erect or diffuse annual- or perennial-rooted glabrous herbs; leaves sessile, narrow and 
scattered; flowers in erect terminal spicate racemes, the bracts short; bracteoles none; 
sepals 5, distinct; corolla yellow or violet, very irregular, ventrally spurred at base, 
bilabiate, the lower lip often raised into a palate; stamens 4, didynamous, the glabrous 
anthers distinct; stigmas united, scarcely capitate; capsule ovoid to cylindric or globose, 
rupturing irregularly at the summit; seeds various. 

About 150 species in the Northern Hemisphere. 
I. Corolla yellow, with prominent orange palate, the stout spur straight or nearly so;

capsule longer than wide; seed with wide circular wing; root perennial ..... ..• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. L. vulgaris.

1. Corolla violet or purplish-violet, with a pale palate, the slender spur decurved;
capsule as wide as long; seeds cylindric, prismatic-angled; root annual or 
biennial ( 2) 

2( 1). Surfaces and rounded angles of seeds densely tuberculate; corolla over 1 cm. 
Jong ( excluding spur which is 5-9 mm. long ) ...•.. 2. L. texana.

2. Surfaces of seeds smooth or sparsely tuberculate, the angles thin and usually sharp;
corolla less than 1 cm. long ( excluding spur which is 2-6 mm. long) . ... .. .. ... .

. . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . • . . . 3. L. canadensis. 

I. Linaria vulgaris Mill. BUTTER-AND-EGGS. Strong-scented perennial spreading by
rhizomes, with stems to 1 m. high; leaves numerous, pale-green, linear, to about 5 cm. 
long and 4 mm. wide; flowers numerous in a compact spike; corolla 1.5-2 cm. long 
( excluding the spur), its orifice closed by the palate; capsule 9-12 mm. long, rupturing 
near apex; seeds 1.5 mm. wide, flattened. Rare in n.-cen. Tex., Mar.-Sept.; nat. of Euras. 
that has become established in various parts of N.A. 

2. Linaria texana Scheele. TEXAS TOAD-FLAX. Annual or winter biennial, the Bowering
stems erect and to 7 dm. high, with short spreading prostrate branches often produced 
at base; leaves narrowly linear, rather sparse distally; corolla violet or nearly so, 1-1.4 cm. 
long ( excluding spur); capsule 2.5-3.5 mm. long, rupturing one third to one half its 
depth; seeds with rounded densely tuberculate angles. L. canadensis [var.] texana (Scheele) 
Penn. In sandy soils in fields, open woods and grassy pinelancls, mostly in e. two thirds 
of Tex., rare westw., Feb.-May; from B.C. to Mex., e. to the Atl. Coast. 

3. Linaria canadcnsis ( L.) Oum. OLD FIELD TOAD-FLAX. Annual or winter biennial,
the erect flowering stem to 7 dm. high, glabrous, with short spreading prostrate sterile 
branches often produced at base; leaves narrowly linear, sparse distally, to about 3 cm. 
long; raceme congested at anthesis, later elongated; corolla violet or nearly so, 8-10 mm. 
long (excluding spur); capsule 2-3 mm. long, rupturing one third to one half its depth; seeds 
smooth or sparsely tuberculate and with sharp angles. In sandy-grassy areas in open 
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woodlands, rare in caliche, in e. third of Tex., Mar.-May; widespread over much of 
U.S. and s. Can. 

18. MAURANDYA ORT.

Diffuse or twining perennial herbs; leaves subopposite to usually scattered or alternate, 
petiolate; flowers axillary to foliose bracts; bracteoles none; sepals 5, distinct or slightly 
united at base; corolla bilabiate, ventrally pouched at base, the ventral ridges prominent 
or united distally into a palate; stamens 4, somewhat didynamous, the anthers tending to 
adhere and discharge pollen together; stigmas united, small, slightly capitate; capsule 
globose, rupturing across the distal portion of each cell; seeds irregularly cylindric, wit;h 
many longitudinal corky-thickened wing-ridges or lines of tubercles. 

About 10 species in the Western Hemisphere. 
I. Pedicels 1 cm. or more long; calyx moderately accrescent in fruit, the lower portion

not becoming much-thickened or strongly carinate or reticulate; corolla throat 
partly closed by a large hairy palate; style slender, moderately dilated below; 
seeds thick, corky-tuberculate; leaves seldom more than 2 cm. long, mostly as 
wide as or wider than long ..............•..••.• 1. M. antirrhinif/ora. 

1. Pedicels less than 1 cm. long; calyx greatly accrescent in fruit, the lower portion
becoming much-thickened, strongly carinate and reticulate; corolla without a 
palate; style flattened and broadly triangular below; seeds thin, narrowly winged; 
leaves to 6 cm. long, mostly longer than wide ..... 2. M. Wislizenii.

1. Maurandya antirrhiniHora Willd. SNAPDRAGON VINE. Plant glabrous, the much
branched stems diffuse and extensively twining, the petioles and pedicels also incurved 
and somewhat flexuous; leaves with petioles 1-3 cm. long, hastate-ovate, 15-25 mm. long 
and wide, both main blade and lateral lobes acuminate, narrowly cordate at base; pedi
cels slender, becoming 1-3 cm. long; sepals 1-1.3 cm. long, linear-lanceolate, entire; 
corolla 2-2.5 cm. long, its tube pale and dull, its lobes violet to purple or rarely whitish, 
with an upraised yellowish white dark-lined pubescent palate that partly closes the 
orifice; capsule about 6 mm. long; seeds brown, about 1 mm. long, irregularly corky• 
winged, the wings broken and some mere lines of tubercles. Climbing over shmbs and 
boulders and sprawling in dunes, beach areas and dry salt marshes, also limestone hills 
and on bluffs from the s.-coastal region, through the Rio Grande Plains to the Trans
Pecos, Feb.-Oct.; from Tex. to Calif. s. to s. Mex. 

2. Maurandya Wislizenii Engelm. Plants glabrous, mostly low-climbing; leaves with
petiole 3-5 cm. long, hastate or some of them sagittate, to about 5 cm. long, the lowest 
ones obtuse, the others acuminate and with pointed basal lobes; pedicels short, stout, 
less than 1 cm. long; sepals in anthesis linear-lanceolate, becoming in fruit triangular
lanceolate and gradually acuminate, much-enlarged, rather rigid, very veiny-reticulated 
and strongly saccate-carinate at base to enclose the capsule, about the length of the 
sword-shaped indurated style; corolla pale-blue, about 25 mm. long, with lips about half 
the length of the rather ample tube; capsule globose-ovoid, coriaceous; seeds compressed, 
oval, surrounded by a narrow entire wing, the sides chaffy-rugose. Climbing on shrubs 
and sprawling over dunes, limestone slopes and in plains in the South Plains and Trans
Pecos, Apr.-July; from Tex. to Ariz. and n. Mex. 

19. VERONICASTRUM F ABR.

Two species, one in North America, the other in Asia. 
1. Veronicastrum virginicum (L.) Farw. CuLvER's-ROOT or -PHYSIC. Tall perennial,

erect, smooth or minutely pubescent, to about 2 m. high; leaves mostly in whorls of 3 to 
1, lanceolate to ovate-lanceolate, acuminate, sharply serrate, glabrous to villous beneath, 
those of midstem to about 12 cm. long and 3 cm. wide; spikes panicled, terminal, erect, 
to 15 cm. long, with numerous crowded divergent bracted flowers; calyx deeply 4- or 
5-parted; corolla salverform, the tube much longer than the lobes, white or purplish,
1-9 mm. long; stamens and style much-exserted, the 2 stamens inserted low on the tube;
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capsule narrowly ovoid, turgid, 4- 5 mm. long; seeds numerous, terete, minutely reticu
lated. Veronica oirginica L. In rich woodlands in n.e. Tex., June-Sept.; from N.E. to 
Man., s. to Fla., Miss., La. and Tex. 

20. VERONICA L. SPEEDWELL 

Erect or repent perennial, biennial or annual herbs; leaves mostly opposite; bracteoles 
none; flowers in axillary or terminal racemes or solitary in axils of leaves; sepals 4 or 5, 
distinct; corolla with very short tube, nearly rotate, 4-lobed due to fusion of upper pair; 
stamens 2; stigmas united and slightly capitate; capsule flattened, loculicidal; seeds 
flattened, smooth or rarely roughened. 

About 30 0 species, mostly in the North Temperate Zone. 
1. Flowers in axillary racemes ( 2 )
1. Flowers in terminal racemes or solitary in leaf axils ( 3)
2( 1 ). Leaves of flowering stems noticeably petioled; flowers usually less than 30 per

raceme; corolla light bluish-violet ................ 1. V. americana. 
2. Leaves of flowering stems sessile with at least the upper ones cordate-clasping;

flowers usually more than 30 per raceme; corolla lavender and violet ......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . • • . . 2. V. Anagallis-aquatica. 

3 ( 1 ) . Flowers in racemes, essentially sessile, the bracts often passing gradually into the 
leaves but the uppermost ones usually very different from them ( 4 ) 

3. Flowers distinctly pedicelled, solitary in axils of leaves resembling the cauline leaves
but the uppermost ones sometimes smaller ( 5 )  

4( 3). Bracts all much longer than flowers; corolla whitish . 3. V. peregrina. 
4. Bracts ( at least the upper ones ) shorter or scarcely longer than flowers; corolla bluish

..•.•........................................ 4. V. arvensis. 

5 ( 3). Lobes of capsule divergent; flowers 8-12 mm. in diameter ................ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . 5. V. persica. 

5. Lobes of capsule not divergent; flowers less than 8 mm. in diameter ............ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. V. polita. 

1. Veronica americana (Raf.) Schwein. AMERICAN BROOKLIME. Fleshy and more or less
succulent glabrous perennial with creeping to decumbent bases; stems to about 1 dm. 
long; principal leaves of middle and upper part of flowering stem, distinctly petioled, 
narrowly ovate to lanceolate, somewhat acute, to about 9 cm. long, the margins serrate to 
dentate; racemes lax, with arching rachises, axillary below the prolonged tip, 6- to 30-
flowered; pedicels to about 11 mm. long, the lower mature ones filiform and divergent; 
corolla light bluish-violet; capsule turgid, suborbicular. In shallow water or wet sandy 
soil of gravelly streams in Edwards Plateau (Kendall Co.), June- Aug.; from Nfld. w. to 
Alas., s. to N.C., Tex., Mex. and Calif.; also n.e. Asia. 

2. Veronica Anagallis-aquatica L. WATER SPEEDWELL, BROOK-PIMPERNEL. Usually
perennial, glabrous throughout or obscurely glandular-puberulent in the inflorescence; 
stems shortly creeping and rooting at base, then ascending to erect, to 1 m. high; leaves 
sessile, rounded to clasping bases, oblong-lanceolate, acute, serrate to merely denticulate, 
those of autumnal shoots smaller and rounded; flowers many in small-bracted axillary 
racemes; pedicels 6-8 mm. long; sepals 4, lanceolate, acute, 4-4.5 mm. long; corolla 5-6 
mm. wide, pale-lavender, the lobes with violet lines; style 1.8-2. 5 mm. long; capsule
4 mm. long, more or less orbicular, obtuse at the narrowed obscurely notched apex; seeds
about 0.5 mm. long. Usually in water of streams and in gravelly-sandy soils in cen. and
n.-cen. (Fannin Co.) Tex., Mar.-June; throughout N.A., naturalized from Euras.

3. Veronica peregrina L. PURSLANE SPEEDWELL, NECKLACE WEED. Annual, erect, simple
or with spreading branches, to 3 dm. high, glabrous throughout or pubescent with gland
tipped hairs; leaves sessile or with the lower somewhat petioled, usually linear-oblong, 
obtuse, dentate to entire; flowers in spiciform leafy-bracted terminal racemes; pedicels 
1-2 mm. long; sepals 4, linear-oblong to oblanceolate, obtuse, about 3 mm. long; corolla
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white, 2-2.5 mm. wide; filaments very short; style about 0.3 mm. long; capsule 3-3.5 
mm. long. In water of tanks and streams, open flatwoods, swamps, prairies and dune
areas throughout most of Tex., Feb.-June; throughout most of N.A., introd. in many parts
of the world.

Represented in Texas by two variants. 

1. Plant glabrous ............................... var. peregrina. 
1. Plant pubescent with short gland-tipped hairs that are usually present even on

the capsules ............................... var. xalapensis ( H.B.K.) Penn. 

4. Veronica arvensis L. COMMON SPEEDWELL, CORN SPERRY. Annual, erect or ascend
ing, the stems simple or branched at base, to 3 dm. long, pubescent and sometimes 
glandular; leaves sessile or the lower rounded at base to short petioles, ovate, rounded
obtuse, crenate-dentate, to 1 5  mm. long; flowers in spiciform leafy-bracted terminal 
racemes; pedicels abbreviated; sepals 4, linear-lanceolate, acutish, 3.5-4 mm. long, the 
lower pair slightly the longest; corolla bright-violet-blue, 2-2.5 mm. long; filaments 
short; style about 0.7 mm. long; capsule 2-2.5 mm. long, rounded, deeply obcordate, its 
lobes Haring, ciliate-pubescent; seeds 1 mm. long. On moist open-wooded slopes, in fields 
and sandy Hatwoods in e. Tex., Mar.-June; throughout most of U.S. and s. Can., natur
alized from Euras. 

5. Veronica persica Poir. PERSIAN SPEEDWELL. Annual, branched at base, the stems
ascending, to 4 dm. high, pilose with glandless hairs; leaves scattered or alternate, trun
cate to petioles shorter than the blades, ovate, obtuse, to 3 cm. long, dentate with 
rounded lobes; flowers in axils of foliaceous bracts; pedicels 2- 3.5 cm. long, much
exceeding leaves; sepals 4, ovate-elliptic, obtuse, short-ciliate, 5-6 mm. long; corolla 7-11 
mm. wide, violet-blue, pale ventrally, all lobes darker veined; filaments 2 mm. long; style
2 mm. long; capsule 2.5- 3 mm. long, widely notched, the rectangular lobes widely Haring;
seeds 1.5 mm. long. Waste ground and lawns in w. and cen. Tex., Feb.-May; in much of
N .A., naturalized from Euras.

6. Veronica polita Fries. WAYSIDE SPEEDWELL. Annual with prostrate or reclining
pilose stems that are usually branched at base, to about 2 dm. high; leaves short-petioled, 
ovate to oval, to about 1 5  mm. long, rounded to subcordate at base, coarsely and ir
regularly crenate-serrate; flowers in axils of foliaceous bracts; pedicels equal to or shorter 
than leaves; sepals ovate to elliptic, obtuse, little if at all longer than the capsule; corolla 
4-8 mm. wide, usually uniformly bright-blue; style 1 mm. long; capsule broader than
long, the lobes erect, with both short glandless and longer glandular hairs; seeds 9 to
12 in each cell. In waste places, lawns and along roadsides in e. and n.-cen. Tex., in e.
U.S. and Mex., naturalized from Euras.

21. AUREOLARIA RAF. FALSE FOXGLOVE 

Large annual or perennial herbs with branched or rarely simple stems; lower leaves 
opposite, entire to deeply lobed, progressively smaller upward to become irregularly 
alternate, the uppermo:.t subtending the large solitary pedicellate flowers; calyx tube 
campanulate to cup-shaped, the often unequal lobes triangular to linear; corolla yellow, 
zygomorphic, campanulate, the tube somewhat oblique; coro1la lobes 5, shorter than the 
tube, all equally distinct and broadly rounded; stamens 4, didynamous, the lower pair 
the longest; filaments slender, villous; anthers pubescent with each anther sac awned 
at base; style slender, with 1 stigma; capsule ovoid to ellipsoid, loculicidal, the few to 
several seeds winged or wingless. 

About 10 species from southern Canada to Mexico. 

1. Annual, glandular-hirsute throughout; leaves bipinnatifid, pectinately toothed; calyx
lobes pectinately toothed; capsule glandular pubescent .................... . 
• . • � ......•............................•..... 1. A. pecti-nata. 

1. Perennial, glabrous to densely cinereous-puberulent but not glandular; leaves entire
to pinnatifid, not pectinately toothed; calyx lobes entire to dentate; capsule 
glabrous ( 2) 
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2( 1 ). Plant more or less densely cinereous-puberulent; Horal bracts usually dentate; 
calyx lobes evidently dentate to entire ............ 2. A. grandifiora. 

2. Plant glabrous to minutely and sparsely puberulent; Horal bracts mostly entire; calyx 
lobes entire ( 3 )  

3 ( 2 ). Stem finely puberulent, not glaucous; pedicels and calyx externally sparsely 
puberulent ........ ........................... 3. A. dispersa. 

3. Stem glabrous, often glaucous; pedicels and calyx externally glabrous ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. A. flava. 

1. Aureolaria pectinata (Nutt.) Penn. Annual to about 75 cm. high, diffusely much
branched, the glandular-pubescence of the herbage densely villous; leaves thin, spreading, 
lanceolate to ovate-lanceolate in outline, deeply bipinnatifid, the larger 2-4 cm. long; 
pedicels 3-10 mm. long; calyx tube nearly hemispherical, hirsute to lanate, the pinnately 
cut lobes 8-1 5 mm. long; corolla 3-4 cm. long, yellow, often tinged with reddish-purple, 
glandular-pubescent outside, the lobes orbicular; capsule ovoid, glandular, about 12 mm. 
long, with only its base embraced by the calyx tube; seeds wingless, about 1 mm. long. 
A. Pedicularia ( L.) Raf. var. pectinata (Nutt.) GI., Dasistoma pectinata (Nutt.) Benth.
In sandy soil of grasslands and open woodlands in s.e. Tex., Sept.-Nov.; from Fla. to
Tex., n. to N.C., Ky. and Mo.

2. Aureolaria grandiflora ( Benth.) Penn. Perennial to 1 5  dm. high, widely branched,
pubescent; lower leaves ovate in outline, more or less pinnati6d, the upper progressively 
reduced; bracteal leaves laciniate to entire, finely pubescent; pedicels stout, 5-14 mm. 
long at anthesis, abruptly upcurved, densely but minutely pubescent; calyx pubescent 
similarly to the pedicels, the tube hemi�pheric, almost invariably longer than the lanceo
late or triangular lobes; corolla yellow, about 4 cm. long; capsule glabrous, ovoid, 1.5-2 
cm. long. Gerardia grandiflora Benth. In dry open woods and along streams in woods
mostly in forest belt of e. Tex., June-Oct.; from the Lake States, s. to Tex.

Represented in Texas by the following variants. 

I. Calyx lobes broadly lanceolate, evidently dentate; petioles mostly 5-6 mm. long;
bracts coarsely toothed ........................ var. grandiBora. 

1. Calyx lobes linear to lanceolate, entire or only slightly dentate; petioles mostly 10-15
mm. long ( 2 )

2(1 ). Bracts serrate to entire, oblong, acute; upper leaf blades (similar to the bracts) 
abruptly smaller than the lower, relatively small; pedicels rather slender, in fruit 
7-1 3 mm. long ..................•............. var. serrata (Torr.) Robins. 

2. Bracts entire to shallowly serrate, lanceolate, acuminate-attenuate; upper leaf blades
gradually smaller than the lower, relatively large; pedicels stouter, in fruit 
5-9 mm. long ................................. var. cinerea Penn. 

3. Aureolaria dispersa (Small ) Penn. Stem to about 12 dm. high, sparsely puberulent;
leaves ovate-lanceolate to ovate, nearly entire to deeply and coarsely lobed, finely puberu
lent, the larger to about 12 cm. long and with as many as 4 pairs of lateral lobes; pedicels 
4-10 mm. long; calyx lobes 5-7 mm. long, triangular-lanceolate to lanceolate; corolla
3.5- 5 cm. long, the depressed orbicular lobes 1-1.3 cm. long; capsule 14-18 mm. long,
ovoid. Gerardia dispersa (Small ) K. Schum. In sandy soil of open woodlands and thickets
in s.e. Tex., Aug.-Oct.; also e. to Ala.

4. Aureolaria flava ( L.) Farw. Perennial, to about 22 dm. high, branched above, the
stems glabrous and glaucous; lower leaves deeply pinnatifid to half or more of their width 
( often nearly to the midrib ), the lobes oblong to lanceolate, entire or dentate, widely 
divergent, separated by broad sinuses, the upper leaves less deeply lobed; bracteal leaves 
narrowly lanceolate to linear-lanceolate, entire or merely serrate; pedicels stout, abruptly 
upcurved, 4-10 mm. long at anthesis; calyx glabrous, its lobes 2-14 mm. long; corolla 
yellow, 3.5-6 cm. long; capsule ovoid, 12-27 mm. long. On open-wooded slopes, edge of 
woods and along streams in s.e. Tex., May-Sept.; from Me. to Ont., Mich. and Wisc., 
s, to Fla. and Tex. 

Our plants are usually referred to var. macrantha (Penn.) Fem., characterized by 
having more permanently puberulent leaves and calyx lobes 5-14 mm. long in contrast to 
var. flava with calyx lobes 2- 5 mm. long. 



Scrophulariaceae (Figwort Family) 1431 

22. DASISTOMA RAF. MULLEIN FOXGLOVE 

A monotypic genus. Sometimes misspelled Dasystoma in some works. 
I. Dasistoma macrophylla (Nutt.) Raf. Annual, rather pubescent, to about 2 m. high,

branched, said to be parasitic on Aescttlus; leaves opposite, ovate to lanceolate in outline, 
the margins subentire to crenate-serrate, to about 3 dm. long and 1 dm. wide, the 1ower 
ones pinnately divided and with the broad lanceolate divisions pinnatifid and incised, 
progressively smaller up the stem with the uppermost ones narrowly lanceolate; Bowers 
in an elongate leafy spike; calyx slightly zygomo:rphic, about 1 cm. long, the tube cup
shaped, the 4 lower oblong lobes obtuse and about equaling the tube, the upper median 
lobe shorter and narrower; corolla tube narrowly campanulate, incurved, about 1 cm. 
long, woolly within, the spreading limb about 15 mm. wide; stamens 4, strongly 
didynamous; filaments villous, inserted near middle of corolla tube and barely exserted; 
anthers oblong, completely dehiscent; style somewhat dilated and notched at apex; cap
sule globose-ovoid, about I cm. long, Ioculicidal, each valve terminated by a short fiat 
triangular beak; seeds angular, 2-3 mm. long, the papery coat reticulate. Seymeria macro
pliylla Nutt. In rich woods and on banks of streams in n.-cen. Tex., June-Sept.; from 
W.Va. to Wisc., Ia. and Neb., s. to Ga., Ala., Miss., La. and Tex.

23. SEYMERIA Porum

Erect branching annual or perennial herbs; leaves pinnatifid to bipinnatifid or vari
ously dissected, opposite or the uppermost alternate and bractlike; Bowers in interrupted 
racemes or spikes; calyx regular, campanulate, deeply 5-cleft; corolla zygomo:rphic, 
yellow, with a short and thick tube not longer than the 5 ovate to oblong or lanceolate 
nearly equal and spreading lobes; stamens 4, equal; filaments short, inserted in the corolla 
tube, pubescent at base; anthers approximate by pairs, oblong, 2-celled, the cells equal 
and acute or pointless; style filiform, elongate; capsule loculicidal, many-seeded. 

About 20 species, primarily in the United States and Mexico. 
1. Leaf segments and calyx lobes filiform-linear; corolla lobes lanceolate; capsule about

5 mm. long, urceolate, acuminate, glabrous; distribution in east Texas ........ . 
. . • . . . . . . . . . . . . . . . • . . . . . . . . • . . . . . . . . . . . . . . . . . 1. S. cassioides.

1. Leaf segments and calyx lobes lanceolate to linear-oblong, not filiform; corolla lobes
suborbicular to ovate; capsule more than 5 mm. long, ovoid, acwninate, with short 
glandular hairs or glandular-tomentose ( 2 )  

2( I). Leaf blades strongly bipinnatifid, the primary ones mostly 2-4 cm. long; pubes
cence long, soft, cottony; distribution on Edwards Plateau ..................• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. S. texana.

2. Leaf blades pinnatifid or rarely with some slightly bipinnatifid, less than 2 cm. long;
pubescence short and often scabrous ( 3 )

3(2 ). Herbage manifestly hispidulous-scabrous; all primary leaf blades pinnatifid; 
corolla glabrous on outer surface; capsule sparsely short-glandular; distribution 
in mountains of Trans-Pecos Texas ............... 3. S. scabra.

3. Herbage not noticeably scabrous; some leaf blades slightly bipinnatifid; corolla
glandular-tomentose on outer surface; capsule glandular-tomentose; distribution in 
Rio Grande Plains of south Texas ............... .4. S. Havardii.

I. Seymeria cassioides (Walt.) Blake. Annual to about 1 m. high, much-branched, the
stems slender, finely pubescent; leaves ovate in outline, 1-2 cm. long, deeply pinnatifid or 
bipinnatifid with the segments filiform-linear; flowers solitary in the upper leaf axils, with 
filiform pedicels to 8 mm. long; calyx lobes setaceous, 2-3 mm. long; corolla lemon-yellow, 
sometimes marked with purple within, 6-10 mm. long; filaments woolly at base; anthers 
about 3 mm. long, dehiscent from apex; capsule urceolate, acuminate, about 5 mm. long. 
S. tenuifolia Pursh, Afzelia cassioides (Walt.) J. F. Gmel. In sandy pinelands, e. Tex.,
Sept.-Oct.; Bah. I., Fla. and La. n. to Va., Tenn. and Ala.

2. Seymeria texana (Gray ) Penn. Plant to 1 m. high and wide, the stems widely
branched, densely pubescent throughout with viscid-glandular cottony hairs; leaves rela-
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tively few, to about 4 cm. long, narrowly triangular-lanceolate in outline, mostly bi
pinnatifid, the lower leaves sometimes tripinnatifid �nd the upper ones often merely 
pinnatifid, the segments linear to oblong; pedicels weak and slender, to about 1 cm. 
long; calyx lobes pubescent, oblong to oblong-lanceolate, 3-4 mm. long, obtuse; corolla 
about 1 cm. long, broadly campanulate, softly glandular-pubescent on outer surface, the 
stout limb less than 1 cm. wide and lobes oval to oval-orbicular; filaments pubescent; 
capsule ovoid, 6-8 mm. long, glandular. Afzelia texana (Gray ) Small. On limestone 
cliffs and slopes of calcareous hills on Edwards Plateau, Sept.-Oct.; endemic. 

3. Seymeria scahra Gray. Plant hispidulous-scabrous throughout, not conspicuously
glandular, with slender erect or wide-spreading branches, to about 6 dm. high and wide; 
leaves 1-1.5 cm. long, sparingly pinnatifid into few narrow linear divisions or the upper 
leaves essentially entire; pedicels short and stout, mostly less than 6 mm. long; calyx 
lobes linear-subulate, to about 5 mm. long; corolla about 7 mm. long, glabrous on outer 
surface but the obovate to oval lobes marginally ciliate; filaments broad, pubescent below 
the middle; capsule ovoid, gradually acurninate, 8-12 mm. long, more or less glandular. 
On dry rocky mt. slopes in the Trans-Pecos, Ju½,r-Sept.; also adj. Mex. 

4. Seymeria Havardii (Penn.) Penn. Stem about 4 dm. high, much-branched, pubes
cent with retrorse-spreading to -incurved hairs, with longer similar gland-tipped hairs; 
leaves lanceolate to ovate-lanceolate, slightly bipinnatifid, with the lanceolate segments 
falcately spreading, glandular-hirsute; stem leaves 1 5-17 mm. long, 6-8 mm. wide, with 
5 or 7 pairs of lateral lobes; pedicels slender, in flower 6-10 mm. long, in fruit 7-12 mm. 
long; calyx glandular-hirsute; calyx lobes 3-4 mm. long, lanceolate, acute, dentate; corolla 
7.5-8 mm. long; corolla lobes 5 mm. long, ovate, rounded, spreading, the 2 posterior lobes 
united one-half to three-fifths of their length, externally glandular-tomentose, within 
pubescent in a ring about the bases of the filaments but glabrous below the posterior 
sinus, the lobes irregularly ciliate; filaments 2.5 mm. long, stout, posterior ones incurved, 
dilated and pubescent for two-thirds their length, anterior ones straight, less dilated, 
pubescent only one-half their lengtl1; connective glabrous; anthers 3 mm. long, linear
oblong, opening one-half their length; capsule 9-12 mm. long, narrowly ovoid, acuminate, 
glandular-tomentose; seeds 1-1.2 mm. long, pale-brown, the raised reticulations thin and 
somewhat winglike. Afzelia Havardii Penn. Limestone hills near Eagle Pass, Maverick Co. 
Only locality known. 

24. TOMANTHERA RAF.

Annual herbs with the stems retrorsely pubescent; leaves opposite, numerous and 
crowded; flowers sessile in the upper axils to form a leafy spike; calyx regular or nearly 
so, the lobes longer than the tube; corolla zygomorphic, purplish, often variously marked, 
the tube campanulate and somewhat distended on lower side, the limb about equally 5-

lobed with the lower lip spreading and the upper lip arched; stamens 4, didynamous, the 
lower pair longer; filament and anthers villous; style elongate, the stigma linear; capsule 
loculicidal. 

Two species in temperate North America. 

1. Leaves lanceolate to broadly lanceolate, the upper ones auricled at base, all scabrous
on the upper surface; stem with numerous long hairs; spike rather lax; capsule 
broadly ovoid, 10-13 mm. long ................. 1. T. auriculata. 

1. Leaves pinnatifid, the segments linear or nearly so, nearly glabrous on the upper
surface; stem with few or no long hairs; spike densely crowded; capsule obovoid, 
8-10 mm. long ................................ 2. T. densiflora. 

I. Tomanthera auriculata ( Michx.) Raf. Scabrous annual with retrorse-hirsute 4-
nngled simple or sparingly branched rigid stems to about 8 dm. high; leaves subsessile, 
lanceolate to ovate-lanceolate, to 5 5  mm. long and 2 cm. wide, the uppermost with di
vergent basal auricles; flowers sessile in leafy-bracted spikes; calyx campanulate, with 
unequal ovate-lanceolate lobes 9-12 mm. long; corolla 2-2.5 cm. long, purple, the upper 
lobes longer than the lower ones, the throat dark-spotted; upper filaments 5-6 ( lower 
about 10) mm. long; upper anthers about 2 mm. long, the lower 2.2- 5 mm. long and 
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blunt-based; capsule thick-ovoid; seeds ellipsoid-ovoid, 1.3-1.6 mm. long. Gerardia auricu
lata Michx., Otophylla auriculata ( Michx.) Small. Prairies, open woods and fields in 
n.-cen. Tex., Aug.-Sept.; from N.J. to Minn., s. to Va., Ala., Tenn., Ark. and Tex. 

2. Tomanthera densiflora ( Ben th.) Penn. Plant hispid and rough, very leafy, much
branched, to about 8 dm. high; leaves rigid, nearly glabrous on upper surface, pinnately 
parted into 3 to 7 narrowly acute divisions, those subtending the densely spicate flowers 
similar and much-crowded; calyx tube one third to one half the length of the capsule, 
minutely scabrous-puberulent to glabrate, the lobes ascending-scabrous-pubemlent and 
the margins ciliate; corolia pale-mallow-purple, anteriorly with dark-purple spots, 23-32 
mm. long; style glabrous; capsule 8-10 mm. long; seeds 1.5-1.8 mm. long, ovoid-triangu
lar, sharply angled. Gerardia densifiora Benth., Otophylla densifiora ( Benth.) Small. In
dry limestone soils on prairies in cen. Tex., Aug.-Oct.; from Kan. to Tex.

25. AGALINIS RAF.

Annual ( in ours) or perennial herbs with usually thin stems and branches; leaves linear, 
mostly entire, opposite, tending to become alternate on the branches; flowers often large for 
the plant, arising from the axils of the somewhat reduced upper leaves to form a raceme or 
( by reduction) appearing to be terminal, frequently only one flower of pair developed; 
calyx regular, gamosepalous, the tube campanulate to hemispheric, usually much longer 
than the lobes; corolla zygomorphic, membranous, pink to purple, sometimes white, com
monly with yellow lines and reddish-purple spots in throat; corolla tube campanulate, 
often somewhat distended on the lower side; corolla lobes all equally distinct, commonly 
marginally ciliate, the lower 3 spreading, the upper 2 arched and spreading or somewhat 
recurved; stamens 4, didynamous, the lower pair the longer; filaments pubescent ( at least 
toward base); anther sacs obtuse to cuspidate at base; capsule typically globose or sub
globose, loculicidal. 

About 60 species in temperate America. 

1. Pedicels mostly 1 cm. long or more, typically filiform and always much longer than
the calyx at an thesis ( 2) 

1. Pedicels mostly less than 1 cm. long, stoutish or slender and about as long as or
shorter than the calyx at anthesis, rarely with some slightly longer than calyx ( IO) 

2( I). Plants yellowish-green, not tending to blacken in drying; calyx tube evidently 
reticulate-venose; corolla pinkish; seeds yellow or yellowish-brown ( 3) 

2. Plants relatively dark-green, tending to blacken in drying; calyx tube slightly or not
reticulate-veno�e; corolla purplish-pink or deep-pink; seeds dark-brown or black
ish ( 4) 

3 ( 2). Capsule globose to globos<>-ovoid, 4-5 mm. long; corolla 12-20 mm. long; seeds 
more or less rounded and turgid; calyx tube 2.5-3.5 mm. long, its lobes mostly less 
than 1.5 mm. long; stem slender, rather evenly branched; leaves wide-spreading 
• • . . • • • . . • • • • • . . • . . . . . . . . . . . . . . . . . . . . • • . . . . . . 1. A. Gattingeri. 

3. Capsule globose-obovoid, 5-7 mm. long; corolla 8-13 mm. lol)g; seeds angled, not
turgid; calyx tube 3.5-4 mm. long, its lobes 1.5-2 mm. long; stem much-branched, 
the primary branches long and widely ascending, the secondary branches shorter; 
leaves erect-ascending, often paralleling the stems . . 2. A. viridis. 

4(2). Plant fleshy and succulent, bushy-branched below and with elongated racemes 
above; leaves and calyx lobes obtuse or essentially so; in saline habitats . . . . . . .  . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. A. maritima. 

4. Plant not fleshy, more uniformly branched; leaves and calyx lobes acute to acuminate;
in nonsaline soils ( 5) 

5( 4). Upper lobes of corolla reflexed-spreading, subequal to lower lobes; corolla often 
pubescent within, its outer surface somewhat pubescent to glabrate ( 6) 

5. Upper lobes of corolla arching or projecting forward over stamens and style, shorter
than the lower lobes; corolla essentially glabrous within { 8) 
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6( 5). Stem scabrous; leaves linear-setaceous, 1 mm. wide or less, axillary fascicles 
usually conspicuously developed; corolla 2.5-3 cm. long; intrareticular areas of 
seeds hexagonal; distribution in southeast Texas . . . . 4. A. pulchella. 

6. Stem glabrous or nearly so; leaves linear, mostly with some more than 1 mm. wide;
corolla mostly smaller than above ( 7) 

7(6). Calyx lobes 1-2 mm. long; corolla strongly upcurved, with a narrow line of hairs 
below the posterior sinus; intrareticular areas of seeds hexagonal; leaves typically 
strict to often parallel the branches; distribution mainly in Rio Grande Valley and 
adjacent coastal region . . . . . . . . . . . . . . . . . . . . . . . . . 5. A. strictif olia. 

7. Calyx lobes shorter than above; corolla slightly upcurved, with hairs commonly dif
fused over bases of upper lobes; intrareticular areas of seeds narrowly elongated; 
leaves spreading; distribution in northeast Texas ... 6. A. cadcwensis. 

8( 5). Upper lobes of corolla much-abbreviated, less than half the length of the lower

lobes, flattened-projected . . . . . . . . • . . . . . • . . . . . . . . 7. A. homalantha. 
8. Upper lobes of corolla more than half the length of the lower lobes, concave

arched (9) 
9 ( 8). Corolla pubescent within in a narrow line below posterior sinus; racemes rela

tively short, of 3 or 4 pairs of pedicels; distribution on Edwards Plateau in 
central Texas . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . 8. A. edwardsiana. 

9. Corolla glabrous within below the posterior sinus; racemes elongated, of more than
4 pairs of pedicels; distribution mostly in northeast Texas .................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. A. tenuifolia. 

10(1 ). Plant fleshy and succulent, bushy-branched below and with elongated racemes 
above; leaves and calyx lobes obtuse; in saline habitats .................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. A. maritima. 

10. Plant not fleshy, more uniformly branched; leaves and calyx lobes acute to acuminate;
in nonsaline soils ( 11) 

11 ( 10). Calyx lobes nearly as long as to longer than the tube, the sinuses narrow; leaf 
blades linear-lanceolate to lanceolate or sometimes linear, to 6 mm. wide, the 
lower occasionally 3-cleft at base ( 12) 

11. Calyx lobes typically much-abbreviated, much shorter than the tube, the sinuses
broad and open; leaf blades linear to filiform or subulate, always entire ( 13) 

12( 11 ). Distribution in mountains of Trans-Pecos Texas; pedicels more than 5 mm. long 
•................................••.......... 10. A. calycina. 

12. Distribution in east and south Texas; pedicels 3 mm. long or less .............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11. A. heterophyUa. 

13( 11 ). Capsule ovoid-ellipsoid, subcylindric, distinctly longer than wide; the fastigi
ately branched stem, subrigid leaves and erect pedicels harshly scabrous; distri
bution along the Red River in north-central Texas .. 12. A. aspera. 

13. Capsule globose to globose-ovoid, shorter than to slightly longer than wide; the vari
ously spreading branches, usually more flexible leaves and spreading to ascending 
pedicels smooth to scabrous; distribution in east and central Texas ( 14) 

14( 13). Main leaf blades greatly reduced, less than 1 cm. long, scalelike ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13. A. oligophylla. 

14. Main leaf blades not reduced, typically more than 2 cm. long ( 1 5)

1 5(14). Primary leaves to 4 cm. long, spreading or widely arcuate-ascending; stem
smooth to more or less scabridulous, commonly angled; stigma 2-3 mm. long ... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14. A. purpurea. 

15. Primary leaves mostly less than 2.5 cm. long, erect-ascending or closely arcuate
ascending, often somewhat appressed to stem, typically with well-developed 
nxillary fascicles; stem scabrous-puberulent, subterete; stigma 3-4 mm. long .... 
. . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • 15. A. fasciculata. 

1. Agalinis Gattingeri (Small) Small. Plant to about 7 dm. high, the smoothish stem
nearly terete and with many spreading-ascending branches, the slender lateral branches 
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bearing a few small leaves and several or rarely more than a single apparently terminal 
flower; leaves linear, acuminate, the primary ones 2-3 cm. long and to 1.2 mm. wide; 
upper bracteal leaves one half to nearly as long as the pedicels; a terminal raceme 
scarcely developed; pedicels to 25 mm. long; calyx tube campanulate, 2.5-3.5 mm. long, 
its triangular-lanceolate teeth t9 1.8 mm. long and scarcely callous-thickened; corolla 
rose-pink, 1.2-2 cm. long, its lobes 4-6 mm. long; capsule globose to globose-ovoid, 4-5 
mm. long. Gerardia Gattingeri Small. In moist or dry soils on slopes and in open wood
lands and barrens in e. Tex., Sept.-Oct.; from Ont. to Minn. and Neb., s. to Ala., La.
and Tex.

2. Agalinis viridis (Small) Penn. GREEN GERARDIA. Stem to about 6 dm. high, with
long slender widely divergent branches and many shorter secondary branchlets, essentially 
glabrous; leaves strictly erect-ascending, linear, acuminate, finely scabrous on upper 
surface, those of the stem 15-22 mm. long and to 1.3 mm. wide, gradually reduced 
above; racemes somewhat elongate, up to 9-flowered, often only one flower of pair 
developed; pedicels spreading, slender, clavate, in flower to 15 mm. long ( often with 
many less than 1 cm. long), in fruit to 22 mm. long; calyx tube obovoid-campanulate, 
often stramineous, evidently reticulate-veiny, 3.5-4 mm. long, somewhat truncate, the 
triangular-lanceolate to lanceolate lobes 1.5-2 mm. long and not or scarcely callose; 
corolla pale-pink, 8-13 mm. long, its tube 6-9 mm. long and slightly upcurved, its trun
cate to erase lobes 2-4 mm. long and spreading; capsule globose-obovoid, light-brown, 
5-7 mm. long. Gerardia viridis Small. In sandy soils in pinelands and prairies in e. Tex.,
Sept.-Oct., rarely in spring; from Mo. to La., Tex. and Okla.

3. Agalinis maritima (Raf.) Raf. SEASIDE GERARDIA, SALT MARSH GERARDIA. Plant to
about 6 dm. high, usually much smaller, with short leafy branches below, smooth; leaves 
fleshy, broadly linear, obtuse, to about 3 cm. long and 3 mm. wide; flowers few, in a more 
or less naked simple raceme; pedicels 2-10 mm. long, shorter to longer than the floral 
bracts; calyx tube broadly campanulate, 2-3 mm. long in anthesis, slightly longer in 
fruit; calyx lobes broad, short and thick, 0.5-1 mm. long, very obtuse to acutish; corolla 
rose-pink, glabrous, 1.2-2 cm. long; anther cells mucronulate at base, 1.3-2.3 mm. long, 
villous to glabrous; capsule globular to ovoid, 4-6 mm. long. A. spicifiora ( Engehn.) 
Penn., Gerardia maritima Raf. In salt marshes and beach dunes along the coast, May
July; from N.S. to Fla. and Tex.; also Mex. and W.I. 

Our material is usually referred to var. grandiHora ( Ben th.) Shinners, characterized 
by having anther cells 1.8-2.3 mm. long and usually villous with long white hairs; 
pedicels mostly equaling or longer than the bracts; calyx lobes typically obtuse; corolla 
1.5-2 cm. long. 

4. Agalinis pulchella Penn. Stem 6-10 dm. high, slender, with numerous ascending
spreading branches, striate-quadrangular, scabrous; leaves spreading, narrowly linear to 
subfiliform, acute, very scabrous on upper surface, those of the stem 2-3 cm. long and 
0.4-0.9 mm. wide, reduced above; axillary fascicles often well-developed, rarely equaling 
the subtending leaves; racemes slightly elongated, often but one flower of pair developed, 
4- to 6-flowered; pedicels ascending-spreading, very slender, minutely scabrous, in flower
1.5-3 cm. long, in fruit 2.5-4 cm. long; calyx tube 3-4 mm. long, hemispheric, truncate, 
apex of tube within sparingly puberulent; calyx lobes to 0.5 mm. long, subulate, callose 
and usually recurved; corolla rose-purple to deep-lavender, 2.5-3 cm. long, its tube 16-23 
mm. long and moderately upcurved, its spreading lobes 9-12 mm. long and ernarginate;
capsule 5-6 mm. long, globose, brown. Gerardia pulclierrima (Penn.) Penn. In sandy or
clayey soils in longleaf pinelands and grasslands on slopes in s.e. Tex., Sept.-Oct.; from
n. Fla. and Ga. to Tex.

5. Agalinis strictifolia ( Benth.) Penn. Stem 5-8 dm. high, slender, with numerous
rigidly ascending or ascending-spreading branches, more or less strongly quadrangular
striate, glabrous; leaves on stern and primary branches spreading or often reflexed, linear, 
acuminate, 2-3.5 cm. long, 1-3 mm. wide; leaves of flowering branchlets linear-rubulate, 
erect and somewhat appressed to stem, to about 13 mm. long, all the leaves finely 
scabrous to scabro-roughened or nearly glabrous on upper surface; racemes slightly 
elongated, often but one flower of pair developed, 4- to IO-flowered; pedicels ascending
spreading, slender, glabrous, in flower usually 1-2.5 cm. long, in fruit 1.5-3 cm. long; 
calyx tube 3-4 mm. long, campanulate-hemispheric, obscurely to evidently rib-veined, 
scarcely truncate, apex of tube and lobes within minutely pubescent; calyx lobes 1-2 mm. 
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long, triangular-lanceolate to subulate, acuminate; corolla rose-pink to lavender, 2-2.5 
cm. long, its tube 12-15 mm. long and strongly upcurved, its spreading lobes 8-10 mm.
long and truncate-erose; capsule broadly quadrangular, nearly as broad as long, irregular,
to about 6 mm. long, the testa dark and with firm reticulations. Gerardia strictifolia
Benth. In old fields, open sandy mesquite plains, open areas and on ridges in scrub, from
Austin and Travis cos., s. and w. to the Rio Grande, Sept.-Nov. and May; also adj. Mex.

6. Agalinis caddoensis Penn. Stem 4-6 dm. high, slender, with numerous loosely
ascending branches, finely striate, 4-angled above, very sparingly scabrellous; leaves 
spreading, filiform, acuminate, scabrous above, strongly involute, those of the stem 
2.5-3 cm. long and about 0.8 mm. wide, reduced above; racemes scarcely elongated, 
interrupted, 1- to 5-flowered; pedicels ascending-spreading, slender, sparingly scabrellous 
to glabrous, in flower 13-22 mm. long, equaling to slightly longer than the bracts, many 
on the branches appearing as terminal; calyx tube 4-5 mm. long, hemispheric-campanu
late, obscurely 5-ribbed, truncate, apex of tube and lobes within evidently puberulent; 
calyx lobes 0.7-1 mm. long, triangular-subulate, not callose; corolla rose-pink, 2-3 cm. 
long, spreading 23-28 mm. wide, its tube 19-23 mm. long and slightly upcurved, its 
spreading lobes 6-7 mm. long and rounded to retuse. Gerardia caddoensis (Penn.) Penn. 
In dry loam in oak woods, undoubtedly in n.e. Tex. (no material seen), Sept.-Oct.; in 
extreme n.w. La. 

1. Agalinis homal�ntha Penn. Stem 4-7 dm. high, slender, with numerous ascending
spreading branches, slightly scabrellous; leaves spreading, linear, acuminate, those of the 
stem 2.5-3 cm. long and 1-1.5 mm. wide, reduced above, somewhat scabrous on upper 
surface; axillary fascicles strongly developed, shorter than the subtending leaves; racemes 
elongated, 4- to 10-flowered; pedicels ascending-spreading, slender, slightly clavate, 
somewhat scabrellous, in flower 1-2 cm. long, in fruit to 3 cm. long, 1.5 to 2.5 times the 
length of the bracts; calyx tube 3-3.5 mm. long, truncate, apex of tube and lobes within 
densely puberulent; calyx lobes 1-1.2 mm. long, rarely much longer, lanceolate, 
acuminate; corolla lavender to pinkish, 23-27 mm. long, its straight tube 15-18 mm. 
long, the lower lobes spreading and 8-9 mm. long, the upper lobes 3-4 mm. long and flat
extended over stamens and style; capsule subglobose, about 6 mm. long. Gerardia homa
lantha (Penn.) Penn. In sandy soil of post-oak woods, cut-over fields and plains in e. 
and n.-cen. Tex., Aug.-Oct.; also s. Okla. 

8. Agalinis edwardsiana Penn. Stem 4-8 dm. high, slender, with many laxly ascending
spreading branches, essentially glabrous; leaves spreading or the lower frequently some
what reflexed, linear, acuminate, scabro-roughened to nearly glabrous on upper surface, 
those of the stem 2-3.5 cm. long and 0.5-0.9 mm. wide, reduced above; "tacemes slightly 
elongated, 2- to 9-flowered; pedicels ascending-spreading, slender, glabrous, to 3 cm. 
long at anthesis; calyx tube 3.5-4.5 mm. long, hemispheric, truncate, the triangular-sub
ulate to subulate acuminate lobes to 0.5 mm. long; corolla 2-2.3 cm. long, its tube 
12-14 mm. long, its lobes erase to emarginate, the spreading lower lobes 8-9 mm. long,
the upper lobes 5-6 mm. long and broadly arched over stamens and style; capsule 6-7
mm. long, globose to obovoid-globose, dark-brown. Incl. var. glabra Penn., Gerardia
edwardsiana (Penn.) Penn. In thin soil and adobe on limestone hills of the Edwards
Plateau, Aug.-Oct.; endemic.

9. Agalinis tenuifolia (Vahl) Raf. Plant usually smooth, to about 5 dm. high, usually
much smaller, paniculately much-branched; leaves mostly narrowly linear and plane, 
spreading, to 6 mm. wide, about equaling the lower but mostly shorter than the upper
most pedicels; inflorescence racemose; pedicels filiform, widely divergent, commonly 
1-2 cm. long at anthesis; calyx tube 2-4 mm. long; calyx lobes broadly triangular to
subulate, usually less than 1 mm. long, rarely to 2 mm.; corolla pink to mallow-purple
or paler, 1-2.3 cm. long, glabrous except for the ciliate margins of the nearly equal lobes,
its upper lip arching over the stamens; anther cells cuspidate-mucronate at base, densely
to sparingly villous; capsules 3-7 mm. long. Gerardia tenuifolia Vahl. and var. leucanthera
(Raf.) Shinners. In moist areas along streams, about ponds, in meadows, fields and low
flatwoods, mostly in n.e. Tex:., Sept.-Nov.; from Me. to Man. and N.D., s. to Fla. and Tex.

Our material is usually referred to subsp. leucanthera (Raf.) Penn. characterized by 
having a corolla 15-23 mm. long and calyx lobes less than 1 mm. long. 

10. Agalinis calycina Penn. Stem at least 4 dm. high, with numerous divergent
ascending branches, relatively slender, glabrous; leaves spreading, linear, acuminate,
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entire, more or less scabro-roughened on the upper surface, those of the stem 2-4 cm. 
long and to 1.5 mm. wide; bracts scarcely reduced; racemes somewhat irregular, 4- to 
12-flowered; pedicels ascending, slender, glabrous, usually 5-7 mm. long at anthesis, at
least 8 mm. long in fruit; calyx tube 5-6 mm. long, campanulate, obscurely veined, not
truncate, its nearly linear lobes 5-7 (-15) mm. long, the apex of tube and lobes within
finely granular-puberulent; corolla deep pink, 2-2.5 cm. long, its tube 17-21 mm. long,
its spreading ciliate lobes 3-5 mm. long and rounded-truncate, externally pubescent with
ascending hairs, within nearly glabrous to slightly pubescent in a ring about the bases
of the filaments, pubescent in a narrow line below posterior sinus; anther cells 2.5-3 mm.
long, acuminate-tipped at base. Gerardia calycina (Penn.) Penn. Moist places in the 
Trans-Pecos; also Coah. 

11. Agalinis heterophylla (Nutt.) Small. PRAIRIE AGALINIS. Plant to about 6 drn. high,
the stem smoothish, paniculately branched or the branches virgate; leaves rather erect, 
thickish or rigid, the lowest or primary ones broadly linear ( to 45 mm. long and 8 mm. 
wide) and 3-cleft or laciniate, the others narrowly linear and mucronate-acute, those of 
the branchlets short and somewhat subulate, scabrous above and on the margins; pedicels 
to 2 mm. long; calyx tube 3.5-5 mm. long, the midvein keeled into the lobes; calyx lobes 
triangular-lanceolate or subulately attenuate from a broad base, very acute, in age spread
ing, 3.5-6.5 mm. long, almost always as long as or longer than the tube; corolla deep
pink to white and lavender-tinged, 2.5-3 cm. long; capsule subglobose, about 8 mm. 
long. Gerardia heterophylla Nutt. In prairies and plains, grasslands and fallow fields, 
sometimes on rocky soils or in open woodlands, usually somewhat moist, in  Tex. in a 
line from Grayson Co. to Cameron Co. and eastw., June-Oct.; from Mo. and Okla. to 
La. and Tex. 

12. Agalinis aspera ( Benth.) Britt. Stem 2-8 dm. high, simple or. with many ascending
branches, relatively stout, somewhat quadrangular, sparingly scabrellous; leaves ascend
ing, narrowly linear, acicular-acuminate, densely ascending-scabrous on upper surface, 
those of the stem 2.5-4 cm. long and 0.8-1.5 mm. wide, reduced above; axillary fascicles 
abundantly developed; racemes elongated, 4- to 18-flowered; pedicels nearly erect, 
slender, glabrous or nearly so, mostly less than 1 cm. long, in flower to 13 mm. long, in 
fruit to 18 mm. long, shorter tl1an the bracts; calyx tube 4-6 mm. long, campanulate, 
obscurely veined, not truncate, apex of tube and lobes within densely puberulent; calyx 
lobes 1.5-3 mm. long, triangular-lanceolate to lanceolate; corolla pale-pink to lavender
pink, 18-25 mm. long, its straight tube 15-17 mm. long, its lobes 5-6 mm. long and 
rounded to emarginate, the upper lobes ascending or somewhat spreading; capsule 7-11 
mm. long, oblong to ovoid-oblong, dark-brown. Prairies and dry sandy soil or rocky
hills in n.-cen. Tex., Aug.-Oct.; from Man., s. to Okla. and ( ?) Tex.

No material of this species has been seen from Texas but it should be found in the 
area of Wilbarger and Hardeman counties, only 30 miles south of its nearest known 
locality in Oklahoma. 

13. Agalinis oligophylln Penn. Stem 3-8 dm. high, slender, with few to many ascend
ing branches, striate-ridged, minutely hispidulo-roughened on the ridges, terete below, 
obscurely quadrangular above; leaves spreading to ascending, linear-setaceous to subu
late, acuminate, somewhat involute, �cabrous on upper surface, those of the stem 5-10 
mm. long and 0.2-1 mm. wide, those on the flowering branchlet� reduced to minute
subulate bracts; racemes scarcely elongated, 1- to 8-flowered; pedicels stoutish, clavate,
minutely hispidulo-roughened to glabrous, rarely to l cm. long; calyx tube 2-3 mm. long,
hemispheric, obscurely veined, truncate, apex of tube and lobes within puberulent; calyx 
lobes 0.4-0.6 mm. long, triangular-subulate, becoming somewhat callose; corolla pink,
15-22 mm. long, its tube 11-15 mm. long and somewhat upcurved, its spreading Jobes
4-7 mm. long and truncate to emarginate; capsule globose to globose-ovoid, about 5 mm.
long. Gerardia microphylla (Gray) Small, G. apltylla of auth. In sandy or clayey soils in 
prairies, savannahs and longleaf pine regions in s.e. Tex., Sept.-Nov.; also La.

14. Ag!}linis purpurea ( L.) Penn. Plant to 12 elm. high, usually much smaller, smooth
to scabridulous, commonly angled, with virgate raL11er wide-spreading branches; leaves 
m,ually spreading or widely arcuate-ascending, narrowly linear, to about 4 cm. long and 
4 mm. wide, either somewhat scabrous or smooth with merely scabrous margins; axillary 
fascicles sometimes slightly developed; flowers few to many; pedicels 1-4 mm. long, 
shorter than the calyx; calyx tube 2-4 mm. long; calyx lobes triangular, acute to acuminate, 
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1 mm. long or more; corolla rose-pink to pink, 2.5-3 cm. long; capsule globular, 4-6 mm. 
long. Gerardia purpurea L. Moist sandy soil in bogs, seepage areas, moist prairies, open 
pinelands, barrens and along shores in e. Tex., Aug.-Nov.; from N.S. to Minn., s. to Fla. 
and Tex.; also Mex. and the W.I. 

15. Agalinis £asciculata (Ell.) Raf. Plant to about 7 dm. high, the stem scabrous
puberulent, nearly terete at base, the branches angled; leaves erect-ascending to closely 
arcuate-ascending, scabrous, commonly 1-2 mm. wide, the axillary fascicles usually well
developed; bracteal leaves reduced, much shorter than the flowers; racemes elongate, 12-
to 30-flowered; pedicels 2-4 mm. long at anthesis; calyx tube 3-4 mm. long, with sub
quadrate sinuses, the acuminate lobes to 2 mm. long; corolla 2-3.5 cm. long, rose-pink, 
with rounded to truncate spreading lobes 7-10 mm. long; anther cells 2.5-3.5 mm. long, with 
acute to cuspidate bases; capsule globose-ovoid, 5-6 mm. long; seeds to 0.8 mm. long. 
Gerardia fasciculata Ell. In dry or moist soils in savannahs, open weedy areas, open 
Hatwoods and in dune hollows and tidal marshes in e. and n.-cen. Tex., Sept.-Oct.; from 
Fla. to Tex., n. to Md., Mo. and Ark. 

26, .BUCHNERA L. BLUEHEARTS 

Perennial rough-hairy herbs that tum black in drying, apparently root-parasitic; leaves 
sessile, opposite or the uppermost alternate; flowers opposite in a terminal spike, bracted 
and with 2 bractlets; calyx tubular, obscurely nerved; corolla with a straight or curved 
tube and an almost equally 5-cleft limb, the lobes oblong to cuneate-obovate, flat; stamens 
included, the anthers I-celled; style clavate and entire; capsule bivalved and many-seeded. 

About 100 species, mostly in the Old World tropics and subtropics. 
1. Leaf blades clearly 3-veined, ovate-lanceolate, sinuate-dentate to somewhat lacerate;

corolla lobes 5-8 mm. long; capsule usually 6-7 mm. long; stem usually hirsute-
pubescent .. ...•.............. ...... ......... 1. B. americana. 

1. Leaf blades obscurely or not 3-veined, elliptic-lanceolate, repand-dentate to entire;
corolla lobes 2-5 mm. long; capsule about 5 mm. long; stem pilose to glabrate .. 
•• • • . . . • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 2. B. -/loridana.

1. Buchnera americana L. Plant rough-hairy, the virgate stem to about 8 dm. high;
lower leaves lanceolate to obovate-oblong, to 1 dm. long, the others ovate-oblong to linear
lanceolate, sparingly and coarsely toothed, scabrous, veiny; spike interrupted; calyx 
pubescent, 6-7 mm. long, exceeding the bracts; corolla deep-purple, the tube about 1 cm. 
long, the lobes 5-8 mm. long; capsule ovoid-oblong, about 7 mm. long. In moist sandy 
soil of open woods, prairies, meadows and marshy areas in e. Tex., June-Dec.; from Fla. 
to Tex., n. to N.J., N.Y., Ont., Mich., Ill., Mo. and Kan. 

2. Buchnera floridana Gand. Stern to about 6 drn. high, slightly pilose to glabrate
above, commonly from thickened root; leaves rough-pubescent, the larger ones elliptic
oblanceolate and to 1 dm. long and 18 mm. wide; bracts 2-3 mm. long, spreading; calyx 

lobes triangular, acute, to 1 mm. long, the anterior sinus the deeper; corolla violet to 
purplish or rarely white, the tube 7-8 mm. long, the triangular-obovate lobes 3-5 mm. 
long; capsule about 5 mm. long. B. brevi-flora Penn. In sandy or gravelly soils throughout 
most of the s. half of Tex., Apr.-Nov.; from Fla. to Tex., n. to N.C. 

27. SCHWALBEA L. CHAFF-SEED 

A rnonotypic genus. 
1. Schwalbea americana L. Minutely pubescent upright perennial herb; stems simple,

to 8 dm. high; leaves alternate, sessile, 3-nerved, entire, ovate to oblong or lanceolate, 
the upper gradually reduced to narrow bracts, to about 5 cm. long and 15 mm. wide; 
flowers solitary in axils of uppermost leaves; bractlets about I cm. long; calyx tubular, 
10- to 12-ribbed, 5-toothed, the posterior tooth much the smallest, the 2 anterior lobes
united higher than the others, about 2 cm. long; corolla 3-3.5 cm. long, bilabiate, yel
lowish on tube, suffused above with purple, the upper lip oblong and entire, the erect
shorter lower lip 2-plaited and with 3 very short and broadly obtuse lobes; capsule ovoid,
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1-1.2 cm. long; seeds linear, with a loose chafHike coat. S. australis Penn. Moist to dry
pinelands, oak woods and clearings, local from Fla. to e. Tex., n. to Mass., Conn., N.Y.,
Ky. and Tenn., summer.

28. PARENTUCELLIA Viv.

Four species native to Eurasia. 
I. Parentucellia viscosa ( L.) Camel. Erect glandular-pubescent annual, to about 5

dm. tall; stem simple or branched above the middle; leaves opposite to subopposite or 
spirally arranged, 3-5 cm. long, ovate-lanceolate to triangular-lanceolate, acute, sessile 
and clasping at the rounded base, saliently toothed, pubescent except between ribs on 
lower leaf surface; flowers essentially sessile in spicate racemes terminating the main 
stem and branches; bracteoles none; calyx with 4 lanceolate lobes; corolla golden-yellow, 
15-17 mm. long, 2-lipped with the upper lip galeate; capsule about 8 mm. long, distally
brown-hirsute; seeds 0.3 mm. long. In moist to wet sandy soil in s.e. Tex. (Jasper Co.),
Apr.-June; an Old World species introd. in n. Calif., Ore. and Tex.

29. PEDICULARIS ·L. LOUSEWORT. WooD-BETONY 

About 500 species in the Northern Hemisphere. 
I. Pedicularis canadensis L. COMMON LOUSEWORT. Perennial, hairy; stems simple,

closely clustered, to about 4 dm. high; leaves scattered, the lowest pinnately parted, the 
others partly pinnatifid, all or nearly all petioled, the blade to about 15 cm. long and 5 
cm. wide; large-bracted raceme dense and short ( 3-5 cm.) in flower, elongated to 2 dm.
in fruit; calyx 7-9 mm. long, split in front, otherwise almost entire, oblique; corolla yellow
or yellowish, to 23 mm. long, strongly bilabiate, the incurved upper lip hooded and 2-
toothed under the apex; lower corolla lip erect at base, 2-crested above, 3-lobed; lobes
commonly spreading, the lateral ones rounded and larger; anthers transverse, the cells
pointless; capsule lance-oblong-flatrened, several-seeded, twice as long as calyx. In open 
forests, on the edge of forests, on open seepage slopes, also in clearings and prairies, in 
e. Tex., Mar.-May; from Me. and Que. to Man., s. to Fla., Miss., La., Tex. and n. Mex.

30. CASTILLEJA L.f.179 INDIAN p AINTBRUSH. p AINTEDCUP 

Perennial or annual herbs, sometimes woody at the base; leaves alternate, entire or 
pinnately lobed; flowers in bracteate spikes; bracts prominent, usually more conspicuously 
colored than the flowers; calyx tubular, terminating in 4 or ( if wholly united laterally) 
2 lobes; corolla extremely zygomorphic, with a long narrow galeate (hooded) upper lip 
and a shorter often vestigial lower lip, the tube long and narrow; stamens 4, didynamous, 
each pair of anther sacs unequally placed; capsule ovoid, bilocular, loculicidal; seeds 
numerous, the testa loose and alveolately reticulate. 

More than 150 species, concentrated in western North America, Mexico and Central 
America; 1 species in the West Indies, about 5 species in South America and about 10 
species in Eurasia. The common name "Indian blanket" is sometimes loosely applied to 
this genus but that name should be reserved for Gaillardia of the Compositae. 
I. Corolla tube long, falcate, exserted from the calyx, 25-45 mm. long, the corolla

purplish to yellow, sometimes cream-white; calyx and bracts inconspicuous, wholly 
green or sometimes pink-tipped ( 2) 

1. Corolla tube shorter, usually enclosed by the calyx, 16-25 mm. long ( to 33 mm. long
in C. integra), the corolla usually greenish except for the colored ventral margins 
of the galea and often the teeth of the lower lip; calyx and bracts bearing most of 
the attractive coloration on distal parts ( 3 ) 

m Contributed by Noel H. Holmgren. 
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2( 1 ). Calyx segments long and narrow, 8-14 mm. long; lower lip of the corolla 5-6 mm. 
long, not glandular-pubescent; stems short-villose. to somewhat lanate ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. C. sessiliflora. 

2. Calyx segments shorter, 2-6 mm. long; lower lip of the corolla 6-8.5 mm. long,
glandular-puberulent; stems hispid-hirsute ........ 2. C. tortifolia. 

3( 1 ). Calyx segments distinct for at least one third the length of the primary lobes, 
the lateral clefts 3-16 mm. deep ( 4 )  

3. Calyx segments wholly united laterally forming entire or ( at most ) emarginate pri
mary lobes, never cleft for more than 1 mm. deep ( 7 )

4( 3 ). Leaves pinnately divided, at least the upper ones; calyx segments 7-16 mm. long, 
linear to subulate; lower lip of the corolla prominent, 1.5-7 mm. long, the lobes 
somewhat flaring to widely flaring; throughout central Texas ................ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. C. purpurea. 

4. Leaves entire; calyx segments shorter, 3-11 mm. long, broadly linear to lanceolate;
lower lip of the corolla very reduced, 1-2 mm. long, the teeth short and incurved; 
western Texas ( 5 )  

5( 4 ). Stems whitish-tomentose or lanate; bracts glandular -puberulent on the colored 
portions; widespread in western Texas ............ 6. C. integra. 

5. Stems glabrous, hispidulose or ( at most ) finely villose; bracts not glandular
pubescent; local endemics ( 6 )  

6( 5 ). Stems and leaves finely villose; dorsal smface of the galea minutely puberulent; 
known only from the Chisos Mountains, Brew$ter Co. . .................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. C. elongata. 

6. Stems and leaves glabrous or hispidulose; leaves sometimes ciliate; dorsal surface of
the galea tomentulose; known only from Mount Livermore in the Davis Mountains, 
Jeff Davis Co . ................................ 5. C. ciliata. 

7(3 ). Annual; galea 6-9 mm. long; upper leaves usually pinnately lobed; eastern Texas 
............................................. 9. C. indivisa. 

7. Perennial; galea 11-16 mm. long; leaves all entire; Trans-Pecos Texas ( 8 )

8 ( 7 ). Stems, leaves, bracts and calyces densely white-lanate, no gland-tipped hairs;
bracts narrow-elliptic, usually with a pair of narrow lateral lobes ............ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. C. lannta. 

8. Stems, leaves, bracts and calyces finely pubescent with spreading hairs, some hairs
gland-tipped; bracts obovate to elliptic, entire ..... 8. C. latebracteata. 

1. Castilleja sessiliHora Pursh. Perennial; stems villose to somewhat lanate, clustered,
1-3 dm. tall, usually simple; leaves all entire or the upper with a pair of divergent nar
row lateral lobes, linear, finely villose; bracts broader and shorter than the leaves and
with a pair of lateral lobes, green, sometimes pink-tipped, finely villose; flowers yellow,
sometimes pinkish to purplish; calyx 25-40 mm. long, the primary lobes 12-20 mm. long,
the segment long and linear, 8-14 mm. long; corolla 35-55 mm. long, conspicuously
exserted beyond the bracts, the galea 9-13 mm. long, the prominent lower lip 5-6 mm.
long, with Baring lobes, the long falcate tube 25-45 mm. long. Incl. f. purpttrina Penn.
Dry rocky or sandy hills of the Panhandle and w. Tex., ?vlar.-May (Sept.); throughout
the Great Plains, from s. Sask., s. Man. and Ill., s. to s.e. Ariz., n. Mex. and w. Tex.

2. Castilleja tortifolia Penn. Annual or at most a short-lived perennial; stems hispid
hirsute, strict or few-branched from the base, 8-25 ( -30) cm. tall; leaves entire below, 
3-parted above, margins of the midblade becoming crisped distally, linear, hispid; bracts
3- to 5-parted; Bowers lemon-yellow; calyx 18-28 mm. long, the primary lobes 6-14 mm.
long, the lanceolate segments 2-6 mm. long; coroHa 35-55 mm. long, conspicuously
exserted beyond the calyx and the bracts, glandular-puberulent, the galea 9-14 mm. long,
the prominent lower lip with conspicuously Baring lobes, 6-8.5 mm. long, the long falcate
tube 25-45 mm. long. C. tortifolia may belong to C. mexicana (Hems!.) Gray. Open
grassy hillsides in the cen. Trans-Pecos, Apr.-May (July ); also s. to cen. Chih.

3. Castilleja purpurea (Nutt.) G. Don. Perennial; stems villose-lanate, several,
clustered, 2-3 ( -4 ) dm. tall; leaves 1 or 2 ( rarely 3 )  pairs of divergent narrow lateral 
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lobes, linear to lanceolate, finely villose-cinereous; bracts with 1 or 2 pairs of lateral 
lobe�, lanceolate to broad-lanceolate; bracts and calyces distally colored, the corolla 
bearing little of the coloration; calyx ( 20-) 25-34 mm. long, the primary lobes ( 10-) 
13-22 mm. long, the segments linear to lanceolate and 7-16 mm. long; corolla 25-40 mm.
long, the galea 9-13 mm. long, the lower somewhat protruding lip 2-7 mm. long, the tube
lG-28 mm. long. Usually on calcareous gravelly or sandy soils in the humid region from
s. Kan. and s. Mo., s. through Okla. and cen. Tex. to the Edwards Plateau and n.
Rio Grande Plains.

Represented in Texas by the following variants. 

I. Lower lip of the corolla long and widely flaring, 3-7 mm. long; bracts and calyces
distally greenish-yellow to bright-yellow .......... var. citrina. 

1. Lower lip of the corolla shorter, 1.5-3 ( -4) mm. long; bracts and calyces distally
purple through red to orange and yellow-orange ( 2) 

2 (1). Bracts and calyces distally purple to purplish-red .. var. puqJUrea. 
2. Bracts and calyces distally yellow-orange to red, sometimes br�wnis.h-or?nge

............................................. var. Lindheimeri. 

Var. citrina (Penn.) Shinners. C. citrina Penn., C. labiata Penn. Gravelly and sandy 
calcareous hills and prairies in cen. Tex. from the Red River in the Western Cross Timbers, 
s. to the s. edge of the Edwards Plateau and w. to Ector Co., Apr.-May; from s.-ccn. Kan.,
s. through w. Okla. and across Tex.

Var. purpurea. Euchroma purpurea Nutt. Local on limestone outcrops in the n. Black
land Prairies and Eastern Cross Timbers, common in the Grand Prairie, extending w. into 
the Western Cross Timbers and s. into the Central Mineral Region, Apr.-May; from s.w. 
Mo., across e. Okla. and s.w. through cen. Tex. 

Var. Lindheimeri (Gray) Shinners. C. Lindheimeri Gray, C. Mearnsii Penn., C. Wil

liamsii Penn. Calcareous gravelly, sandy or clay soils on hills and prairies in the s. 
Blackland Prairies and the Grand Prairie to the s.e. part of the Edwards Plateau and the 
n. Rio Grande Plains, Mar.-May; endemic.

4. Castilleja elongata Penn. Perennial; stems 2-4 dm. tall, branched; stems, leaves and
bracts finely villulose; leaves entire, linear; bracts entire or 3-parted, lanceolate, obtuse 
or rounded; bracts and calyces reported to be red-colored distally; calyx 17-23 mm. long, 
the primary lobes about 7 mm. long, the lanceolate segments 3.5-5 mm. long; corolla 
25-28 mm. long, the galea about 12 mm. long, the lower lip reduced with incurved
vestigial teeth. Habitat of the type, wooded slopes in the Chisos Mts., June-Aug.; a rarely
collected endemic.

5. Castilleja ciliata Penn. Perennial; stems 2-6 din. tall, usually strict; stems, leaves
and bracts glabrous or scarcely hispid, the leaves and bracts sometimes ciliate; leaves 
entire, rarely 3-parted, linear, attenuate; bracts entire at first, becoming 3-parted, lanceo
late to broadly lanceolate; bracts and calyces distally red; calyx 20-25 mm. long, the 
primary lobes 12-14 mm. long, the lanceolate acute segments 4-6 mm. long; corolla 25-37 
mm. long, the galea 11-13 mm. long, with a tomentulose dorsal surface, the lower lip
reduced. High elev. on rocky slopes of Mt. Livermore, Davis Mts., June-Oct.; a rarely
collected endemic.

6. Castilleja integra Gray. Perennial; stems whitish-tomentose or lanate, clustered, 1-4
dm. tall; leaves entire, linear to narrow-lanceolate, often involute, short-villose 011 the 
lower surface, g)abrous above, green on both sides; bracts lanceolate to ovate, sometimes 
oblanceolate or obovate, entire or usually 3-]obed; bracts and calyces distally scarlet to 
cerise, sometimes yellowish, also finely glan<lular-pube1ocent distally and villose proxi
maUy; calyx 21-37 mm. long, the primary lobes 10-18 mm. long, the lanceolate segments 
4-11 mm. long; corolla 26-45 mm. long, the galea 8-15 mm. long, the lower lip reduced 
and short-toothed, the tube 17-33 mm. long. Dry gravelly soil on hills and plains in 
the Trans-Pecos and an outlying segment in Crockett Co., on the Edwards Plateau, 
Apr.-Oct.; Colo., s. to Ariz., N.M., w. Tex. and n. Mex. 

A careful study of the Crockett County population may show it to be distinct from 
C. integra. It appears to differ from the species in having yellowish inflorescences and
shorter Horal measurements.
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7. Castilleja lanata Gray. Perennial; stem to 9 elm. tall, often with woody bases,
clustered and frequenlly branched; stems, leaves and proximal pa_rts of the bracts and 
calyces densely white-lanate; leaves entire, linear, pubescence somewhat less dense than 
on the stem; bracts entire to 3-parted, oblanceolate; bracts and calyces red, sometimes 
pinkish or orange distally, colored portions less pubescent than the lanate bases; calyx 
20-27 mm. long, the entire primary lobes 10-14 mm. long, rounded or retuse; corolla
23-33 mm. long, the galea 11-15 mm. long, the lower lip reduced, the tube 12-17 mm.
Ion�. Dry �ocky slop�s of the Trans-Pecos, Mar.-Aug. ( continues to Hower over a long 
penod of time); s. Ariz., s. N.M., n. Mex. and w. Tex. 

8. Castilleja latebracteata Penn. Perennial; stems several, clustered, 2-4 chn. tall; stems,
leaves and proximal parts of the bracts and calyces finely viscid-glandular pilose; leaves 
entire, oblanceolate to linear, prominently 3-nerved; bracts obovate to elliptic, broadly 
rounded, prominently 3-nerved; bracts and calyces distally red to violet-red; calyx 22-35 
mm. long, the entire primary lobes 8-11 mm. long, distally expanded, truncate-rounded
to emarginate; corolJa 25-40 mm. long, the galea 11-14 mm. long, the lower lip reduced,
its teeth short and incurved, the tube 19-27 mm. long. Dry rocky slopes of mts. and
canyons in the Trans-Pecos, Mar.-Dec. ( continues to flower over a long period of lime);
w. Tex. and n. Mex.

Castille;a sp. described in Pennell, Proc. Acad. Nat. Sci. Phila. 92:307. 1940, from Ft.
Davis, is similar to C. latebracteata except for the lobing of the bracts and calyx, and 
the wider leaves. 

9. Castilleja indivisa Engelm. TEXAS PAINTBRUSH. Annual with a slender taproot;
stems pilose below and villose in the inflorescence, usually strict, 2-4 chn. tall; leaves 
entire or often with 1 or 2 pairs of short divergent lobes, linear to lanceolate, nerves and 
margins pilose-ciliate, the lamina puberulent; bracts rhombic to broadly oblanceolate, fre
quently with very short lateral lobes near the apex 7-13 (-18) mm. broad, the broad 
midlobe mucronate-tipped; bracts and calyces distally various shades of red; calyx 18-25 
( -28) mm. long, the entire primary lobes 6-9 mm. long, truncate-rounded to emarginate;
corolla 20-28 mm. long, the galea 6-9 mm. long, the lower lip reduced but projecting
forward, the tube 15-20 mm. long. C. indivisa f. vivida Cory. Wet sandy loam soils
throughout the Coastal Plain and e. half of Tex., a few collections from low elev. in the
Grand Prairie, Mar.-June; s.e. Okla., Tex.

31. CORDYLANTHUS Nurr. CLUB-FLOWER. BIRD-BEAK 

About 40 species centered in western Nortl1 America. 
I. Cordylanthus Wrightii Gray. Annual to about 6 dm. high, loosely and freely

branched, almost glabrous to somewhat puberulent-scabrous, apparently somewhat root
parasitic; stems leafy, mostly erect and much-branched; leaves alternate, 3- or 5-parted, 
with setaceous-flliform segments; outer bracts 3- to 7-lobed, with the lobes very narrow; 
flowers several in dense terminal heads; calyx with a tubular base and a spathelike lobe 
that is often opposed by a more or less similar bract to give the appearance of a bilobed 
calyx; corolla narrow, bilabiate, 2-3 cm. long, tubular, purplish, with rather long nearly 
equal lips; stamens 4, the anther cells dissimilar and villous; style hooked at apex; capsule 
compressed; seeds coarsely favose. On dry hills and plains in the Trans-Pecos; from 
Tex. to Ariz. 

FAM. 161. BIGNONIACEAE Juss. CATALPA F AMil.Y 

Shrubs, trees or woody vines; leaves opposite or the uppermost alternate, simple to 
pinnately compound, without stipules, entire to toothed or lobed; flowers rather large and 
showy, perfect, irregular, in terminal panicles or spikelike racemes, or axillary and paired 
or whorled; calyx short, bilabiate or unequally 4- or 5-toothed; corolla bilabiate or nearly 
regular, 5-lobed; stamens 2 or 4; pistil 1, the style and stigma 1; fruit a capsule; placentae 
parietal; seeds numerous, compressed, winged, sometimes comose. 

About 650 species in more than 120 genera, mostly tropical, in both hemispheres. 
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1. Corolla bright-yellow or greenish-yellow to red-orange; leaves more or less compound,

all opposite; trailing to high-climbing vines, viny shrubs or shrubs ( 2) 1. Corolla white to rosy-lavender or violet-color, often with orange-color or purple mark
ings within; leaves simple, the uppermost usually alternate; trees or large 
shrubs ( 4) 

2 ( 1). Tendrils present; leaflets 2 or sometimes I, entire, evergreen; flowers axillary;corolla curved-funnelform, the outer surface dull-red .....................• 
2. Te�driis' �b���t;. i�afle·� · 5 · t; 'ii,· ;h�rpiy · t��th�d: -��t �-v�:::��•£fu��;;

3terminal;
corolla subcylindrical or funnelform, the outer surface bright-yellow or orange
color (3) 

3 { 2). Viny shrub with aerial rootlets; leaflets petiolulate, mostly ovatish; corollathick-tissued, red-orange within; capsule stipitate ..• 2. Campsis, p. 1443. 
3. Shrub without aerial rootlets; leaflets sessile, mostly linear-lanceolate; corolla thin

tissued, yellow within; capsule not stipitate ..•.... 3. Tecoma, p. 1444. 
4( I). Leaves subsessile, linear-lanceolate, entire, glabrous ...........•........... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. Chilopsis, p. 1444. 4. Leaves petioled, broadly ovate, often pubescent beneath, tl1e larger ones sometimes
lobed (5) 

5 ( 4). Calyx thin, distinctly bilobed; capsule cylindric, long and narrow; seeds with 
tuft of hairs at each end ....................... 5. Catalpa, p. 1444. 5. Calyx thick, with 5 subequal lobes; capsule ovoid, beaked, woody; seeds winged ... 
. . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . . . . . . . . . . . . . 6. Paulownia, p. 1445. 

1. BIGNONIA L.

A monotypic genus. 
1. Bignonia capreolata L. CRoss-VINE, QUARTER-VINE. Evergreen high-climbing woody 

glabrous vine to 20 m. long; leaves opposite, with a petiole 1-2 cm. long, bifoliolate, the
rachis ending in a tendril whose several branches are terminated by small disks; leafletsshort-stalked, ovate-oblong to broadly elliptic or elliptic-lanceolate, to 15 cm. long and
5 cm. wide, obtuse to acuminate at apex, cordate at base; cymes axillary, short-stalked, 
2- to 5-flowered; pedicels 2-4 cm. long; calyx campanulate, 6-8 mm. long, shallowly 5-
lobed or truncate; corolla funnelform-campanulate, red-orange, lighter within, thickish,
4-5 cm. long, the rounded recurved lobes about one fourth as long as the tube, with aspreading slightly bilabiate limb; stamens 4, included, inserted near base of corolla; disk
annular; ovary linear, many-ovuled; capsules linear, flattened parallel to the partition, 10-17 cm. long, septifragally dehiscent, with leathery valves; seeds elliptic, winged. 
B. crucigera L., Anisostichus capreolata ( L.) Bur. Climbing in trees in moist woods in
the e. Tex. pinelands, Mar.-May; from Md. and Va., w. to s. Ill., s. to Fla. and e. Tex. 

2. CAMPSIS LOUR. TRUMPET-CREEPER 

Two species, one in North America, one in eastern Asia. 
1. Campsis radicans ( L.) Seem. TRUMPET-HONEYSUCKLE, cow-ITCH VINE. Deciduous 

viny shrub climbing to 10 m. or more, with aerial rootlets; leaves opposite, odd-pinnate; 
leaflets 9 to 11, with a tuft of hairs on the leaf rachis between the short petiolules, broadly 
ovate to ovate-oblong or elliptic-lanceolate, acuminate at apex, broadly rounded to cuneate at base, to 9 cm. long and 4 cm. wide, serrate, usually somewhat pubescent beneath; pedicels stout, about 1 cm. long; flowers in terminal panicles; calyx tubular
campanulate, 2-2.5 cm. long, reddish-brown, leathery, the 5 triangular lobes much shorter 
than the tube; corolla thick-tissued, tubular-funnelform, orange to orange-red outside, 
with a scarlet limb, 6-9 cm. long, the tube about 3 times as long as the calyx, the limb-
4-5 cm. broad; anthers 4 mm. long, glabrous; capsules stipitate, cylindric-oblong, 8-12
cm. long, beaked, keeled along the sutures, loculicidally dehiscent, with leathery valves
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that separate from the sephun; seeds numerous, compressed, with 2 large wings. Tecoma 
radicans L. Climbing over shrubs and trees, and along fences in the e. hall of Tex., 
May-Oct.; from N.J. to 0. and Ia., s. to Fla. and Tex. 

3. TECOMA Juss. TRUMPET-FLOWER 

About 16 species in the Western Hemisphere. 
1. Tecoma stans (L.) Juss. ESPERANZA, TRONADORA, MINONA. Erect deciduous shrub

to 8 din. high, usually much smaller; leaves opposite, with a petiole to 4 cm. long, odd
pinnate; leaflets 5 to 13, membranous, cuneate at the sessile base, ovate-lanceolate to 
elliptic or linear-lanceolate, acute to acuminate at apex, mostly glabrous but occasionally 
pubescent beneath, somewhat serrate or incised, to 1 dm. long and 2 cm. wide; pedicels 
to 1 cm. long, with 1 or 2 bracteoles near base; flowers in terminal racemes or panicles; 
calyx tubular-campanulate, 3-6 mm. Jong, 5-dentate at apex; corolla bright-yellow, fun
nelform-campanulate, 35-65 mm. long, 5-lobate, the limb somewhat bilabiate and 3-5 
cm. broad; i.tamens 4, included; anthers about 4 mm. long, pubescent; pistil filiform,
about 25 mm. long; capsule compressed, linear, subterete, loculicidally dehiscent, with
leathery valves, to 2 dm. long, about 6 mm. thick; seeds about 6 mm. long, oval to nar
rowly elliptic, flat, with 2 large thin scarious entire wings. Rocky areas in mts. of the
Trans-Pecos, Apr.-Nov.; from Fla., Tex., N.M. and Ariz., s. through Mex, and the
W.I. to S.A.

A specimen of var. stans has been collected "in anuvium" near San Antonio. All other
material of this species is found only in Trans-Pecos Texas where it occurs on ledges and 
cliffs and at the base of bluffs in mountain canyons. This western plant, which seldom 
exceeds 3 m. in height and which has very narrow, more deeply incised, and often more 
numerous leaflets than in var. stans, is referred to var. angustata Rehd. [Stenolobium 
incisum Rose & Stand!., Tecoma Tronodora (Loes.) I. M. Johnst., T. incisa (Rose & 
Stand!.) I. M. Johnst.]. 

4. CIDLOPSIS D. DoN DESERT WILLOW. MIMBRE 

One species native in North America. 
I. Chilopsis linearis ( Cav.) Sweet. Laxly ascending or spreading deciduous shrub or

small tree to 10 m. high; sterile branchlets glabrous to somewhat woolly, without terminal 
buds; leaves opposite or alternate, short-petioled to sessile, entire, linear to linear
lanceolate, to 3 dm. long, rarely to 1 cm. wide, gradually narrowed at both ends, glabrous, 
often viscid; Bowers fragrant, in terminal racemes or panicles to 3 dm. 'long; pedicels 
stout, pubescent, about 5 mm. long; calyx pubescent, bilabiate, 1-1.5 cm. long; corolla 
funnelform-campanulate, slightly bilabiate, variously colored, usually whitish tinged 
with pale-purple, also purplish-red or pinkish with purple stripes, 2-3.5 cm. long and 
nearly as wide; stamens 4, included; staminodia l; capsule slender, 2-valved, to 3 dm. 
long, about 6 mm. thick; seeds numerous, oval, flat, winged, with a fringe of hair at each 
end, 6 mm. long. C. saligna D. Don. Commonly along water courses and in dry stream 
beds of w.-cen. and far w. Tex., Apr.-Sept.; from Tex. to Calif., southw. 

The plant with glutinous sterile branchlets and young leaves, segregated as var. 
glutinosa ( Engelm.) Fosb., occurs in the Trans-Pecos, especially along the Rio Grande. 

Frequently planted as an ornamental in central and southern Texas. 

5. CATALPA v. WoLF. CIGAR-TREE 

Deciduous trees; winter-buds with several outer scales; terminal bud wanting; leaves 
opposite, sometimes whorled, long-petioled, entire or very coarsely lobed, 3- to 5-veined 
from base, usually with a purple glandular spot in the axils of the primary veins beneath; 
Bowers in terminal panicles or racemes; calyx irregularly splitting or bilabiate; corolla 
campanulate, bilabiate, witl1 2 small upper and 3 larger lower lobes; fertile stamens 2, 
included; style slightly longer than the stamens; capsules cylindric, very Jong and narrow, 
separating into 2 valves; seeds numerous, oblong, winged on each side with the wings 
cut into a fringe. 
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About a dozen species in North America and eastern Asia. 
I. Leaves long-tapering at apex; panicle several-flowered; corolla sparsely spotted with

purple-brown, about 4 cm. wide, its lower lobe notched; valves of capsules re-
maining semiterete after dehiscence .............. 1. C. speciosa. 

I. Leaves abruptly short-acuminate at apex; panicle many-flowered; corolla densely
spotted with purple-brown, 2-3 cm. wide, its lower lobe entire; valves of capsules 
flattening after dehiscence ...................... 2. C. bignonioides. 

1. Catalpa speciosa Warder. CATAWBA-TREE, CIGAR-TREE. Tree to 30 m. high, the
crown pyramidal; bark red-brown, broken into thick scales; leaves with a petiole to 15

cm. long, ovate to ovate-oblong, 15-30 cm. long, long-acurninate at apex, truncate to
cordate at base, bright-green and glabrous above, densely pubescent beneath, odorless;
panicle relatively few-flowered, about 15 cm. high; corolla to 5 cm. long and 4 cm. wide,
with slightly oblique limb, the lower lobe emarginate, whitish, with 2 yellow stripes
within and inconspicuously spotted purple-brown; capsule 2-4.5 dm. long, about 1.5 cm.
thick, with a thick wall; seeds 4-5 mm. wide. In damp woods and on the edge of swamps
and along streams in e. Tex., Mar.-June; from s. Ill. and Ind., s. to e. Tex., occasionally
escaped from cult.

2. Catalpa bignonioides Walt. COMMON CATALPA. Tree to 15 or rarely 20 m. high,
with wide-spreading branches to form a broad roundish crown; bark light-brown, separat
ing into thin scales; leaves often whorled, with a petiole up to 16 cm. long, ovate, 1-2 dm. 
long, abruptly short-acuminate at apex, truncate to subcordate at base, sometimes with 
a pair of small lobes, light-green and nearly glabrous above, pubescent beneath ( espe
cially on the veins), with an unpleasant odor when crushed; panicle broad-pyramidal, 
15-20 cm. high; corolla 2.5-4 cm. long, 2-3 cm. wide, white, with 2 yellow stripes within
and thickly spotted purple-brown, with oblique limb and entire lower lobe; capsule to
4 dm. long and 1 cm. thick, with thin walls, its valves flattening after dehiscence; seeds
2.5-4.5 mm. wide, the hairs of the terminal tufts connivent into a point. Uncommon in
e. Tex., Mar.-June; a s. U.S. species that occasionally escapes cult. farther n.

6. PAULOWNIA Smn. & Zucc. PRINCESS-TREE 

About 17 species that are native to eastern Asia. Placed by some authors in the family 
Scrophulariaceae. 

1. Paulownia tomentosa (Thunb.) Steud. Deciduous tree to 15 m. high, with stout
spreading branches to form a round crown; bark grayish; branchlets densely soft
pubescent when young, becoming glabrous; leaves opposite, with a petiole 8-20 cm. 
long, broadly ovate to ovate, to 3 dm. long or ( on vigorous shoots) much longer, 
acuminate at apex, cordate at base, entire or sometimes shallowly 3-lobed, pubescent 
above, densely pubescent or tomentose beneath; panicle pyramidal, terminal, 2-3 dm. 
long; calyx 1-1.5 cm. long, broad-campanulate, with 5 ovate obtuse lobes, rusty-tomentose 
like the pedicels; corolla funnelform-campanulate, 5-6 cm. long, pale violet, with darker 
spots and yellow stripes within, glandular-pubescent outside, with a spreading oblique 
5-lobed limb; stamens 4, with distinct spreading anther cells, sterile stamen wanting;
capsules ovoid, beaked, 3-4 cm. long, woody, loculicidally dehiscent by 2 valves; seeds
small, numerous, winged. An e. Asia ornamental species that escapes cult. and occurs
along roadsides, in clearings and on the edge of woods in e. Tex., Apr.-May; from Fla.
to Tex., n. to W.Va. and N.Y.

FAM. 162. MARTYNIACEAE STAPF180 

UNICORN-PLANT F AMil.. y 

Coarse stout annual or perennial herbs with branching stems, viscid to glandular
pubescent and usually strongly scented; leaves exstipulate, simple, long-petioled, oppo
site to alternate; flowers usually large and showy in loose terminal racemes; calyx bi-

180 Contributed by Richard H. Hevly. 
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bracteate, composed of 5 irregular sepals or spathaceous and 5-lobed; corolla sym
petalous, 5-lobed and somewhat bilabiate; fertile stamens 4, didynamous ( the rudiment 
of the 5th usually obvious), or 2, the second pair forming staminodes; filaments attached 
to the corolla; anthers gland-tipped and with 2 divergent cells; carpels 2, united to form 
a I-celled ovary with 2 parietal intruded placentae expanded into 2 broad lamellae, the 
ovary apparently inserted on an annular glandular disk; ovules anatropous; style 1, 
slender; stigma with 2 flat sensitive lobes; fruit a dmpaceous capsule, bivalved and 
loculicidally dehiscent or indehiscent, imperfectly 5-celled, frequently crested and always 
terminated by a prominent incurved 2-horned beak; exocarp fleshy, separating in age 
from the woody reticulate-sculptured or spinose endocarp; seeds 4 or many, the testa 
corky-tuberculate or membranous-reticulate; endosperm none; embryo straight; cotyledons 
large and fleshy. 

About 20 species in 5 genera, native to the Western Hemisphere. 

1. PROBOSCIDEA SCHMID. UmcoRN-PLANT. DEvn.'s CLAw. 

CINCO LLAGAS 

Erect to decumbent herbs arising from well-developed annual taproots or perennial 
tuberous roots; leaves opposite to alternate, orbicular-reniform to ovate-lanceolate and 
entire to palmately or pinnately lobed; flowers 2-7 cm. in length, few to many in terminal 
racemes which usually exceed the foliage, axis of inflorescence lengthening in fruit; 
pedicels erect to spreading but lengthening, thickening and becoming deflexed in fruit; 
pedicel bracts linear to oblanceolate, deciduous or absent; calyx spathaceous, mem
branous, more or less unequally 5-lobed, split ventrally to the base, deciduous, with 2 
frequently fleshy-thickened linear to orbicular bracts; corolla reddish-purple, pinkish
lavender, creamy-white or orange-yellow, tubular-cylindric to campanulate or infundibu
lar, more or less gibbous and ventricose, 5-lobed; fertile stamens 4, didynamous, adhering 
by their edges; filaments arcuate and glabrous or pubescent in part; pistil about as long 
as to longer than stamens; ovary ovate to lanceolate and usually glabrous; style slender, 
stigma lobes obovate-oblanceolate; fruit dehiscent, crested ventrally and also sometimes 
dorsally, beak exceeding the fruit body in length one and one fourtl1 to three and one 
half times; endocarp reticulate-sculptured; seeds 6-8 mm. long, angled, numerous, with 
a thick corky tuberculate black or rarely white testa. 

About 12 species, most of which are confined to North America. 

I. Plant perennial, arising from a tuberous root; corolla light-yellow to bronze; fruit
crested on two sides ........................... 1. P. altheaef olia. 

1. Plants annual, arising from a taproot; corolla purplish, reddish, pinkish, creamy-yellow
or white; fruit crested on only one side ( 2) 

2( 1). Corolla tube usually lacking spots or blotches internally but ( if these are present) 
they are few, scattered and restricted to the lower half of the tube; filaments 
glandular at and below their point of attachment but glabrous above; flowers 2-4 
cm. long, reddish-purple, pink or white, 10 or fewer in lax racemes surpassed by
the foliage ................................... 2. P. parviflora. 

2. Corolla tube with conspicuous reddish-purple spots and smaller more pale-lavender
blotches extending internally the entire tube-length; filaments glabrous or sparsely 
villous or tomentose below their point of attachment, glandular on the arcuately 
curved portion; racemes 10- or more-flowered and exceeding the foliage except 
in P. sabulosa ( 3) 

3 ( 2). Corolla purplish-violet to reddish-purple or rarely white, 35-65 mm. long; leaves 
broadly ovate to deltoid in outline, 5- or 7-lobed, dentate ................... . 
. . . . . . . . . . . • . . . • . • . . • • . . . . . . . . • . . . . . . . . . . . . . . 3. P. fragrans. 

3. Corolla pinkish-lavender, creamy-yellow or dull-white (lobes purple or purplish-red
in P. spicata and P. sabulosa); leaves broadly ovate to suborbicular or subreniform, 
entire to undulate-repand or sinuate ( 4) 
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4( 3). Corolla tubular-cylindric, about 2 cm. long, the lobes 4- 5 mm. in diameter; 
inflorescences with fewer than 6 flowers and surpassed by the foliage ........•• 
• . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 4. P. sabulosa. 

4. Corolla funnelform to campanulate, 2- 5.5 cm. long, the lobes 5 mm. or more in
diameter; inflorescences 8- or more-Bowered and exceeding the foliage ( 5) 

5(4). Flowers 20 or more in a spicate raceme; pedicels mostly about 1 5  mm. long; 
corolla about 20 mm. long, funnelform-campanulate, scarcely ventricose, the lobes 
5-10 mm. long; leaves to 1 dm. long and wide ..... 5. P. spicata. 

5. Flowers 8 to 20 in a loose raceme; pedicels 20-30 mm. long; corolla 3 5- 5 5  mm.
long, campanulate, ventricose, the lobes 15-30 mm. long; leaves to 3 dm. long 
and wide .................................... 6. P. louisianica. 

1. Proboscidea altheaefolia Dene. DESERT UNICORN-PLANT. Coarse spreading viscid
pubescent perennial with a large fusiform root; branches decumbent, spreading to 6 dm. 
and ascending to 3 elm.; petioles 3-18 cm. long; blades nearly reniform or suborbicular to! 
broadly ovate, 2-7 cm. long and 2-8 cm. wide, the margins nearly entire to crenate or undu
late-sinuate and unlobed to deeply 5- to 7- (9)-lobed, 3- to 7-nerved; Bowers fragrant, 3 to 
16 in short racemes having an initial axis length of 5-12 cm. but lengthening in fruit to 1-2 
elm.; pedicels 2-8 cm. long, slender, ascending in anthesis and with a linear basal bract; 
calyx bracts orbicular or broadly -ovate to oblong-falcate, 5-10 mm. long, 2- 5 mm. wide; 
calyx 1-1.5 cm. long, the lobes cut one third to one half its length, viscid-pubescent with
out, glabrous within, the margins glandular-ciliate; corolla yellowish-brown externally, 
yellow to bronze-orange internally, the tube with pale blotches and frequently with 
maroon, reddish-brown or rust-colored spots forming 2 rows internally, 2-3 cm. long, 
sJightly to strongly ventricose, infundibular to campanulate, the lobes spreading, 1-1.5 
cm. long, 1. 5-3 cm. wide, occasionally with maroon or brownish reticulations or Becks in
the throat and on the lobes; filaments viscid-pubescent at their base; pistil about as long 
as or longer than the stamens; fruit body very slender, 5-6 cm. long, about 12 mm. thick, 
the horns about twice as long as the body, crested on two sioes, the distal tooth on the 
dorsal suture often forming a slender horn. In sandy soil and on dunes and gravelly hills 
in the s. Plains Country and Trans-Pecos, June-Sept.; from w. Tex. and e. N.M. to s. 
Calif. and n. Mex. 

The yellow-Bowered species of Proboscidea from Texas has previously been referred 
to P. arenaria (Engelm.) Dene. for the most part, but that species, contrary to various 
reports, is perennial and conspecific with P. altheaefolia. 

2. Proboscidea parviflora ( Woot.) Woot. & Stand!. Plant large, annual, sprawling, as
much as 1.5 m. across and to 5 dm. high, the herbage glandular-pubescent throughout; 
stem thick and heavy; petioles to 2 5  cm. long or more; blades broadly triangular-ovate 
to suborbicular-ovate, cordate or inequilateral, rounded to obtuse at apex, to 2 5  cm. long 
and nearly as broad, the margins nearly entire to shallowly 3- to 7-lobed, the sinuses 
obtuse, denticulate; flowers 10 or fewer, borne in a short slender raceme to 1 dm. long 
that is overtopped by the leaves; pedicels rather stout, 1. 5-3 cm. long in anthesis, 
lengthening in fruit to about 4 5  mm.; pedicel bract obovate to oblanceolate, 3- 5 mm. 
long; calyx bracts ovate to elliptic or oblong in outline, obtuse, 5-8 mm. long, 3. 5 mm. 
wide, 2 mm. thick; calyx thin-herbaceous, 1-1.5 cm. long, the lobes unequally cut one 
fourth to one half the length of the calyx; corolla tubular-campanulate, only slightly 
ventricose, 2.5-4 cm. long, viscid-glandular without and only slightly so within but with 
short articulate hairs at throat; corolla tube reddish-purple, pmk or white, 1. 7 5-3 cm. 
long, 7.5-1 5 mm. wide across orifice, with cylindrical base 4-8 mm. long, usually lacking 
spots or blotches externally but ( if these are present) they are few, small, scattered and 
restricted to the lower half of tl1e tube, a bright-yellow band extending along the lower 
portion of the tube and out into the lower lobe; corolla lobes the same color as tube but 
the upper lobes frequently with a single large purple or reddish-purple blotch each, sub
equal, broadly rounded, 5-10 mm. long and 10-15 mm. wide, upper and lateral lobes 
wide-Baring or reflexed, 1.7 5-2.2 5 cm. across the lobes when spread out; filaments 
glandular at and below their point of attachment, glabrous above; fruit body ellipsoid, 
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strongly keeled on the ventral side, 5.5-10 cm. long, ,1.5-3 cm. thick, tapered above into 
a stout curved horn that is 1.25 to 3.5 times as long as the body; seeds rarely white in 
semicultivated strains utilized by certain southwestern aboriginal groups for the fiber 
obtained from the horns. Prob_oscidea crassibracteata Correll. In sandy, gravelly or clay 
soils in the Trans-Pecos, June-Sept.; from w. Tex. and N.M. to s. Calif. and n. Mex. 

3. Proboscidea fragrans (Lindi.) Dene. Viscid-pubescent annual, spreading to 2 m.
in diameter and to 6 dm. in height, dichotomously branched, the stems thick and heavy; 
petioles to 2 dm. long; blades broadly triangular to broadly ovate, nearly entire to 5- or 
7-lobed, the sinuses acutish, cordate or inequilateral at base, obtuse at apex, to 25 cm.
long and nearly as broad; flowers fragrant, 8 to 20 in a loose raceme surpassing the
foliage; pedicels 1-2.5 cm. long in anthesis, lengthening in fruit to about 45 mm.; pedicel
bracts elliptic-oblanceolate, 5-10 mm. long or apparently absent; calyx bracts oblong
to ovate or linear-elliptic, becoming piano-convex and spongy with age, to 12 mm. long;
calyx papery, to 25 mm. long, the unequal lobes cut one third to one half the length of
the calyx, the lateral lobes 1 cm. or more broad, glandular-pubescent without and glabrous
within; corolla strongly ventricose, 3.5-6 cm. long, cylindrical portion of the tube to 5
mm. long, flaring portion of the tube 2.5-4 cm. long, purplish-violet to reddish-purple or
rarely white, orifice 1.75-3 cm. wide, the limb often with deeper colored blotches on the
upper lobes but flaring, lobes 1-2 cm. long and 2-3 cm. wide, viscid-glandular without
and slightly so within, the tube interior with violet blotches and darkish reddish-purple
spots, a bright-yellow band extending along the lower portion of the tube and out onto
the lower lobe; filaments glabrous or sparsely villous or tomentose below their point of
attachment, glandular on the arcuately curved portion; fruit slender, the body about
1 dm. long and the horns up to 2 times as long. In sandy, gravelly or clay soils in the
Trans-Pecos, June-Sept.; from Tex. to n. Mex.

4. Proboscidea sabulosa Con-ell. DuNE UNICORN-PLANT. Plant annual, sprawling and
much-branched, to about 12 dm. across and 4 dm. high, the herbage viscid-pubescent 
throughout; leaves with thickened petioles to 1 dm. long or more, triangular-ovate to 
broadly subreniform, broadly cordate at base, rounded to obtuse at apex, the margins 
undulate-repand, to about 12 cm. long and broad; flowers several, borne in a congested 
raceme on an abbreviated peduncle, greatly exceeded by the foliage; pedicels slender 
and about 1 cm. long in flower, becoming stout and about 2 cm. long in fruit; pedicel 
bracts linear, about 5 mm. long; calyx bracts oblong-elliptic, 7-8 mm. long; calyx 1-1.3 
cm. long, irregularly 5-lobed above the middle; corolla tubular-cylindric, only slightly
ventricose; corolla tube cream-color and sparsely glandular without, about 2 cm. long
and 1 cm. across the orifice, the glabrous throat cream-color with small reddish spots and
a deep yellow line running the length of the tube on the lower side, paler blotches also
present throughout the tube interior; corolla lobes ovate to somewhat quadrate, purplish
red, 4-5 mm. long, recurved, the lower lobe pleated; filaments glabrous or sparsely villous
or tomentose below their point of attachment, glandular above; fruit body oblong
ellipsoid, somewhat laterally compressed, the endocarp coarsely sculptured, keeled on the
dorsal surface, about 7 cm. long and 1.5-2 cm. thick, tapered into a slender recurved
horn that is about twice as long as the body. Endemic in deep sand in the s.w. corner of
the South Plains in w. Tex., July-Aug.

This is the smallest flowered species in this genus. The abbreviated inflorescences are 
concealed by the foliage, and it is necessary to search the plant in order to locate flowers. 

5. Proboscidea spicata Correll. Annual, spreading, branched from base, to about 3 dm.
high, the herbage viscid-pubescent throughout; leaves with slender petioles to about 1 
dm. long, suborbicular-ovate to subreniform, to about 1 dm. long and wide, cordate 
at base, rounded at apex, entire to shallowly 3-lobed; flowers small, as many as 25 or 
more crowded in a spicate inflorescence to 17 cm. long; peduncle and rachis stout, rigid; 
pedicels weak, slender, mostly about 15 mm. long in flower; pedicel bracts oblanceolate, 
about 7 mm. long; calyx bracts oblanceolate-spatulate, obtuse, 5-8 mm. long; calyx cam
panulate, about 15 mm. long, very shallowly and irregularly 5-lobed; corolla funnelform
campanulate; corolla tube pinkish, scarcely ventricose, strongly constricted near base, 
cylindrical portion about 7 mm. long, very sparsely glandular witl1out, about 2 cm. long 
and 15 mm. wide across the orifice, the glandular throat provided with reddish spots and 
less conspicuous blotches; corolla lobes suborbicular, spreading, purple, about 1 cm. in 
diameter; filaments glabrous or sparsely villous or tomentose below their point of attach
ment, glandular on the arcuately curved portion; pistil 25 mm. long; fruits unknown. In 
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dry sandy soil along the Rio Grande in Presidio Co., May-June; undoubtedly also in 
adj. Mex. 

6. Proboscidea louisianica (Mill.) Thell. UNICORN-PLANT, COMMON DEvn.'s CLAW,
RAM's HORN. Coarse viscid-pubescent annual with prostrate or ascending opposite 
branches to I m. long; leaves opposite or the upper ones subalternate, with densely short
pubescent petioles to 2 drn. long and 5 mm. thick, orbicular-reniform to broadly ovate, 
cordate at base, with entire or sinuate margins, to 3 dm. wide and slightly shorter; 
flowers 8 to 20 in an open raceme; pedicels 20-30 mm. long in anthesis, 45 mm. in fruit; 
pedicel bracts linear, 5-10 mm. long; calyx bracts oblong-falcate to ovate, I cm. long 
or less; calyx to 2 cm. long, the 5 lobes acutish to obtuse, one half the length of the 
calyx, tl1ick and green or somewhat membranous and yellowish; corolla to 5 5  mm. long 
and nearly as wide, dull white or somewhat purplish or pinkish throughout, mottled or 
blotched with reddish-purple and yellow or occasionally nearly clear reddish-violet, con
spicuous reddish-purple spots extending internally the entire tube length, the cylindrical 
portion of the tube short ( 5 mm. or less), the remainder broadly campanulate, 15-2 5 
mm. long, 1 5-17.5 mm. wide at orifice, ventricose, the lobes 1.5-2 cm. long and 1.5-3
cm. wide; filaments glabrous or sparsely villous or tomentose below their point of attach
ment, glandular on the arcuately curved portion; fruit body stout, to 1 dm. long, 3 cm.
thick, the horns one and one half to three times longer than the body. P. Jussieui Schmid.,
M artynia louisianica Mill. In meadows, playas, waste places and on stream banks, mostly
in cen. and n.e. Tex., June- Sept.; nat. to s. U.S. but spontaneous northw.; sometimes cult.
for its young pods which are made into pickles.

FAM. 163. OROBANCHACEAE VENT. 0 

BROOMRAPE FAMILY 

Herbaceous fleshy plants parasitic on roots of various plants, appearing to be devoid 
of chlorophyll, provided mostly with alternate scales instead of green foliage and solitary 
or spicate usually luridly colored gamopetalous bisexual flowers; calyx persistent, 2- to 
5-parted or spathelike; corolla tubular, more or less bilabiate, ringent, persistent and
withering, the upper lip entire or 2-lobed, the lower lip 3-lobed; stamens 4, didynamous,
inserted on the tube of the corolla; anthers 2-celled, caudate, white, persistent; ovary
free, ovoid, superior, with 2 carpels and 1-loculed, the placentation parietal, pointed with
a long style; stigma discoid, peltate or 2-lobed; capsule I-celled, 2-valved with each
valve bearing on its face 1 or 2 placentae; seeds minute, numerous.

About 180 species in 14 genera mostly in the Northern Hemisphere of the Old World. 
1. Plants confined to east Texas, parasitic on the roots of beech trees (Fagus grandifolia);

stems slender, brittle and commonly branching; flowers scattered along the 
branches; corolla 4-toothed, the upper lip undivided; fruit laterally Battened 
( asymmetrical) ............................... I. Epifagus, p. 1449. 

I. Plants occurring west of the east Texas Timber Belt or ( if in east Texas) with flowers
on elongated pcdicels or in a dense spike; stems stout, usually simple; corolla 5-
toothed, the upper lip divided; fruit not asymmetrical ( 2) 

2 (I). Flowers in a thick scaly spike; calyx spathiform, cleft ·abaxially, the upper lip 
large and 4-toothed; stamens exserted; style ( and stigma) commonly persistent, 
arcuate; seeds smoothish, tan-color, vernicose; entire plant yellow, glabrous ..... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. Conopholis, p. 1450. 

2. Flowers solitary and long-stalked or spicate; calyx regular or equally 2-lipped; sta
mens mostly included; seeds deeply pitted, brownish, dull; plants with some 
purplish color, viscid-pubescent ( at least in part) .. 3. Orobanche, p. 1450. 

I. EPIFAGUS Nurr. BEECH-DROPS. CANCER-ROOT 

A monotypic genus. 
I. Epifagus virginiana ( L.) Bart. Plants often forming large clumps; stems slender, to

45 cm. tall, pale-brown striped or suffused with purple or yellowish-brown, simple or 

• Cf. another treatment by John W. Thieret in C. L. Lundell, Flora of Texas II: 331-
337. 1 969.
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much-branched, with small scattered alternate triangular-ovate scales about 3 mm. long; 
flowers laterally white, with a broad dorsal band and a narrower lower band of brown
madder, about 1 cm. long, curved, 4-toothed, scattered along the stems; calyx 5-toothed; 
stigma capitate, somewhat bilobed; capsule 2-valved, with 2 approximate placentae on 
each valve, oblique, about 5 mm. wide; seeds minute, elliptic-fusiform, yellowish-white. 
Parasitic on the roots of beech trees in e. Tex., Feb.-June; from e. Can., s. to Fla. and 
along the Gulf Coast to e. Tex., inland to Wisc., Ill., Mo. and Ark.; also Tam. and Hgo. 

AI) of the Texas plants examined have only cleistogamous, fertile flowers. 

2. CONOPHOLIS W ALLR. SQUA WROOT. CANCER-ROOT 

A small American genus of several species. 
1. Conopholis mexicana Gray. Low herb to about 25 cm. high, with thick short

glabrous yellowish often clustered stems that are almost concealed by closely appressed 
erect bracts that are triangular-ovate and 1.5-2 cm. long; flowers perfect, in a dense scaly
bracted terminal spike; calyx subtended by two bractlets, spathelike, split on the lower 
side; corolla about 2 cm. long, with a curved tube and strongly bilabiate limb, the upper 
lip notched and arching, the lower lip shorter and 3-lobed; capsule subglobose-ovoid, 
about 15 mm. long, !-celled, with 4 placentae, terminated by the persistent arcuate style 
and capitate stigma. In leaf litter and parasitic on Pinus, Juniperus, Quercus and possibly 
Acer in the mts. of the Trans-Pecos, May-June; uncommon in w. Tex., N.M., Ariz. 
and Mex. 

3. OROBANCHE L.181 BROOMRAPE 

Plants more or less glandular-pubescent throughout, the bracteate stem purplish to 
brownish or sometimes yellowish-white; flowers solitary or in simple or branched terminal 
spikes; calyx nearly equally 5-lobed; corolla purplish to reddish or yellowish, the tube 
slightly curved, the limb bilabiate, the lips often nearly erect; capsule !-celled, with 
4 placentae. 

About 140 species, mainly subtropical and warm temperate regions. 

1. Flowers solitary on long naked scapose pedicels ( to 1 5  mm. long) that greatly
exceed the corolla in length, without bracts at base of calyx; corolla lobes orbicu
lar, not tapered or rounded at apex ( Sect. Gymnocaulis) ( 2) 

1. Flowers densely spicate, sessile ( at least some) or on pedicels shorter than the corolla,
with 2 bracts at base of calyx; corolla lobes tapered to the pointed or rounded 
apex ( Sect. M yzorrhiza) ( 3) 

2( 1 ). Caudex somewhat woody, with 5 to 10 firm bracts and several axillary pedicels 
that are rarely longer than the caudices; calyx lobes equal to or shorter than the 
calyx tube .............................•..... 1. 0. fasciculata. 

2. Caudex soft, herbaceous, with 1 to several greatly elongated pedicels from the axils
of the few basal bracts; calyx lobes longer than the calyx tube ............... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 0. uniflora. 

3 ( 1). Corolla lobes rounded, obtuse, the upper erect, the lower extended or slightly 
reflexed, purple to yellow; corolla tube much lighter than lobes ( in color); style 
persistent on fruit until dehiscence; inflorescence thyrsoid or a dense spike; calyx 
( 8-) 10-17 ( -20) mm. long, usually exceeding the fruit in length ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . 3. 0. multiflora. 

3. Corolla lobes triangular, acute, the upper erect or reflexed, dark-purple or lighter,
lower lobes reflexed and lighter in color than upper; style deciduous; inflorescence 
spicate, often branched; calyx ( 8-) 10-12 ( -14) mm. long, equaling or shorter 
than the fruit ( 4) 

-----

lSl Section Myzorrhiza (species 3 through 5) contributed by L. Turner Collins. 
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4( 3 ). Stigma peltate, discoid and/or crateriform; upper corolla lobes erect, the lower 
only slightly reflexed, with one prominently purple vein in each; inflorescence a 
dense spike, rarely branched, the Bowers sessile; lower stem cream to light-tan 
when fresh, drying rusty-brown ................. 4. 0. ludoviciana. 

4. Stigma bilobed or 2-parted, crateriform ( often confused with the above); upper and
lower corolla lobes usually reflexed, the lower with 3 prominently purple veins in 
each lobe; inflorescence a loose spike, frequently branched, the flowers with pedi
cels 1-3 mm. (-15 mm. long); entire plant dark-purple, the lower stern purple-
brown when dry . ........ .............. ....... 5. 0. Cooperi. 

1. Orobanche fasciculata Nutt. Caudex forked, it or its branches extended above
ground for 5-10 cm.; branches with 5 to 10 firm scale leaves and to 10 erect crowded 
naked axillary pedicels that are to 12 cm. long; calyx lobes triangular, shorter than or 
equaling the tube; corolla purple, to about 2 cm. long, the tube curved and with 5 small 
semiorbicular spreading lobes at its apex. In brushland and forests of w. and n.w. Tex., 
Mar.-May; from Mich. to Yuk., s. to n. Ind., Ill., Neb., Tex., N.M., Ariz. and Baja Calif. 
The var. subulata Goodman, characterized by having calyx lobes 6-8 mm. long, has 

been collected on a bare limestone prairie in Montague Co. in n.-cen. Tex. 
2, Orobanche uniflora L. Stem subterranean or nearly so, very short and scaly, often 

branched with each branch supporting 1 to several I-flowered pedicels to 15 cm. tall; 
calyx lobes narrowly triangular-lanceolate, about 1 cm. long; corolla about 25 mm, long, 
whitish, provided with 2 yellow bearded folds in throat and sometimes with lavender 
lines, the small lobes obovate to broadly elliptic. Aphyllon unifl.orum ( L.) Gray. In woods 
and on breaks in isolated localities in e. and w. Tex., Apr.- May; from N.B. and Que., w. 
to Mont., s. to n. Fla., Miss. and Tex. 

3. Orobanchc multiffora Nutt. Plants stout, seldom slender, 1-5 dm. tall, viscidly
pubescent, often grayish, glabrous below ground, frequently branched above and below; 
base of stem often enlarged; cauline scales lance-ovate, obtuse, 5-12 mm. long; inflores
cence dense, thyrsoid or spicate, often branched, the axes often purple; Bowers sessile 
or the lowermost on short pedicels to 5 mm. long; bracteoles adnate or adjacent to calyx; 
calyx 8-17 mm. long, the lobes lance-linear to attenuate, about equal in length, deeply 
five-cleft, the inner surface often purple; corolla 15-35 mm. long; lips 5-12 mm. long, 
pale-purple to yellow, the upper lip erect; tube pale-purple to yellow or whitish with 
rounded obtuse lobes; anthers white woolly or glabrous, the filaments extending to the 
mouth of the corolla tube or less; style about as long as the filaments; stigma peltate. 
discoid-crateriform; capsule longitudina1ly dehiscent, about as long as the calyx or 
slightly shorter; style persistent on capsule until dehiscence, Aphyllon multiflorum 
(Nutt.) Gray. Parasitic on members of the Compositae ( Varilla texana, Artemisia filifolia, 
Heterotheca spp., H. canescens, Baccharis salicina, Hymenopappus -flavescens, Haplo
esthes Greggii, Aphanostepht1s sp., etc.) in, dunes, river sand deposits, beaches, sandy 
prairies and some gypsum soils, generally over the state except for the extreme eastern 
quarter, Mar.-Sept.; from Wyo. to Wash., s. to Tex., n. Mex. and s. Calif. 

We have the following varieties in Texas. 
Var. multiflora. Calyx 12-17 mm. long; corolla 25-35 mm. long, the upper lip purple 

and 9-12 mm. long; anthers often pubescent. 
Var. Pringlei Munz. Calyx 8-10 mm. long; corolla 20-25 mm. long, the lips rose

purple or lighter and 5-7 mm. long. 
4. Orobanche ludoviciana Nutt. Plants slender or somewhat stout, 1-2 dm. tall; stems

simple or rarely branched, viscid-pubescent aboveground, creamy-white belowground 
when fresh, drying rusty-brown, light-purple aboveground; cauline scales 5-10 mm. long, 
lanceolate to lance-ovate; inflorescence a spike; Bowers sessile or the lower ones short
pediceled; bracteoles adnate or adjacent to calyx; calyx 10-12 mm. long, the lobes lance
linear, somewhat unequal in length; corolla 15-20 mm. long, upper lip erect and 
dark-purple, 6-8 mm. long, lower lip pale with one prominently purple vein in each 
trian�lar acute lobe; anthers white, pubescent or glabrous; filaments extending to 
mouth of corolla tube or almost exserted; style about as long as the filaments; stigma 
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peltate, discoid-crateriform; capsule longitudinally dehiscent, as long as or longer than 
calyx; style deciduous from fruit before dehiscence. Aphyllon ludovicianum (Nutt.) 
Gray. Parasitic on Artemisia filifolia, Baccharis salicina, Xanthium sp., etc. in dunes and 
river sand bars in Panhandle and South Plains, June-Sept. 

A Great Plains species that is probably not as common as previously indicated due to 
confusion with 0. multiflora and 0. Cooperi.

5. Orobanche Cooperi (Gray) Heller. Plants slender or stout, 1-5 dm. tall, simple
or branching from a somewhat enlarged base, brownish viscid-pubescent aboveground, 
entire plant dark-purple or purple-brown; cauline scales 5-10 mm. long, obtuse or 
rounded; inflorescence a loose simple spike or with several axillary branches; lower 
flowers with pedicels to 15 mm. long, upper flowers sessile or on pedicels 1-3 mm. long; 
calyx 5-12 ( -14) mm. long, 5-cleft, the lobes lanceolate and narrowly acute at apex, 
several times longer than the cup, purple; bracteoles free from calyx, often 1-3 mm. 
below calyx; corolla 15-30 mm. long, purple, puberulent, upper lip dark-purple, shallowly 
cleft, erect or reflexed, 4-8 mm. long, broadly acute, the lower lip usually strongly 
reflexed, pale-lavender, narrowly acute, deeply cleft, each lobe with 3 prominently 
purple veins; anthers white, pubescent or glabrous; filaments usually not extending to 
mouth of corolla; style equaling or exceeding the stamen; stigma bilobed, oval or 
intermediate, usually crateriform, margin more or less crenulate; capsule longitudinally 
dehiscent, usually exceeding the calyx in length; style deciduous; seeds usually blackish
brown at maturity. Usually parasitic on the roots of Viguiera stenoloba but also reported 
on Nicotiana glauca and Leucophyllum frutescens, flowering at almost any time of the 
year when moisture conditions are favorable, in mts., on hillsides and stream banks 
mostly in the Trans-Pecos, w. through N.M., Ariz. and Son. to Baja Calif. 

Stem cross sections of this species show two cycles of vascular bundles, the outer ring 
being typical of a dicot, whereas the inner ring has the phloem oriented toward the pith. 
This contrasts with other members of the family ( M yzorrhiza) thus far investigated in 
that they have only one cycle of vascular bundles and medullary bundles in the pith. 
0. Cooperl has a normal dicot pith free from medullary bundles.

FAM. 164. LENTIBULARIACEAE R1CH. 

BLADDERWORT FAMILY 

Aquatic, amphibious or terrestrial annual or perennial plants, commonly possessing 
_traps and insectivorous or carnivorous; leaves alternate, cauline or in a basal rosette, 
simple or dissected; flowers I to several on an erect scape; calyx bilabiate, 2- or 5-lobed; 
corolla deeply bilabiate, the lower lip often 3-lobed, spurred at base in front and with a 
conspicuous palate; stamens 2; ovary free, I-celled, the placentation free-central; capsule 
ovoid to globose, 2- or 4-valved, often bursting irregularly; seeds minute. 

About 170 species in 4 genera that are world-wide in distribution. 
1. Plants mostly aquatic, rarely amphibious or terrestrial; leaves filiform-dissected and

usually bladder-bearing; flowers yellow or purplish in U. purpurea; calyx 2-lobed 
••••••.•••.............•..•.....•..........•. 1. Utricularia, p. 1452. 

I. Plants teITestrial in moist soil; leaves entire, in a basal rosette, not bladder-bearing;
flowers whitish or pale-violet; calyx 5-lobed ....... 2. Pinguicula, p. 1455. 

I. UTRICULARIA L. BLADDERWORT 

Perennial herbs, strictly aquatic, amphibious or in wet soil; stems slender; leaves 
capillary-dissected and usually bearing bladderlike traps with a few flagellae at their 
orifice and a valvelike action for trapping micro-organisms; flowers I to several on 
slender scapes; calyx bilobed; corolla bilabiate, the lower lip usually 3-lobed and with a 
conspicuous projecting usually bearded palate that often closes the throat, the erect 
upper lip usually entire, spurred at the base in front; stamens 2, the anthers convergent; 
capsule 2-valved. 
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About 120 species that are cosmopolitan in distribution. 

1. Leaves minute and linear or none, always inconspicuous; vegetative branches sub
terranean or horizontal and submersed, only the erect 61iform flowering scape 
aerial; bladders minute or none ( 2) 

1. Leaves once to several times finely dichotomously branched, usually conspicuous
on the submersed stems, the flowers arising above the surface of the water ( 4) 

2 ( 1). Bracts at base of pedicels peltate, not accompanied by bractlets; pedicels filiform, 
several times longer than the bracts . . . . . . . . . . . . . . 1. U. subulata. 

2. Bracts at base of pedicels basally attached, accompanied each by a fair of minute
bractlets; pedicels stout, at most scarcely exceeding the bracts ( 3 

3 ( 2). Flowers approximate, the expanding lower ones overtopping the unexpanded 
buds above; pedicels mostly exserted beyond the basal bracts; corolla (from tip 
of spur to tip of upper lobe) 15 mm. high or more . . 2. U. cornuta.

3. Flowers not crowded, the expanding lower ones not reaching the unexpanded buds
above; pedicels exceeded by the basal bracts; corolla 15 mm. high or less ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. U. funcea.

4( 1). Leaves ( at least the upper ones) in whorls of 4 to 9, the petioles often inflated 
(5) 

4. Leaves all alternate, the petioles never inflated ( 7)
5(4). Flowers rose-purple; petioles not inflated ........ 4. U. p-urpurea.
5. Flowers yellow; scape provided about or below the middle with a whorl of inflated

petioles that act as floats ( 6) 
6( 5). Flowers usually 9 to 14; pedicels recurved in fruit; corolla spur notched at tip; 

raceme bracts longer than broad, never lobed; each lateral foliar unit with its 
primary basal division comprised of 2 unequal forks; bases of floats tapering 
gradually from the expanded central portion toward the scape axis, terete in cross 
section, the tips much-curved ventrally and submersed .................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. U. inflata. 

6. Flowers usually 3 or 4; pedicels rarely recurved in fruit, mostly stiffly erect
ascending; corolla spur never notched at tip, rounded or with a small terminal 
papilla; raceme bracts as broad as long or broader, variable with respect to 
lobing; each lateral foliar unit with primary basal division comprised of 2 
equal forks; bases of floats uniform in breadth, tapering abruptly only at the 
scape axis, flattened in cross section, their tips scarcely curved ventrally, usually 
straight ...................................... 6. U. radiata.

7 ( 4). Floral bracts 3-6 mm. long; scape stout, usually bearing more than 8 flowers; 
leafy stems floating beneath surface of water ...... 7. U. vulgaris.

7. Floral bracts 3 mm. or less long; scape slender-filifonn, bearing fewer than 8 flowers;
leafy stems creeping at the bottom of shallow water, commonly 2 or more of them 
radiating from the base of a flowering scape ( 8) 

8(7). Lower corolla lip 5-7 mm. long, distinctly exceeding the thick very blunt spur; 
body of seed smooth . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. U. gibba.

8. Lower corolla lip 8-10 mm. long, about equaling or slightly shorter than the conic
spur (9) 

9 ( 8). Leafy branches from the base of the flower stalk dimorphic, some bearing twice
dichotomous leaves and numerous bladders, others with thrice-dichotomous leaves 
that lack bladders; body of seed rough-tuberculate .. 9. U. -fibrosa.

9. Leafy branches all alike, bearing small dichotomous leaves with numerous bladders
............................................. 10. U. bi flora.

1. Utricularia subulata L. Plants terrestrial, with filiform subterranean branches and
slender undissected leaves, the minute traps borne on separate underground branchlets; 
scapes filiform, to 2 dm. tall, bearing as many as 12 flowers; floral axis usually flexuous 
when several flowers are developed; Bowers with elongate 6liform pedicels to about 15 
mm. long; bracts at base of pedicels attached at or slightly below their middle, tapering
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to base and apex, 1-2 mm. long; sepals elliptic to suborbicular, blunt, about 2 mm. long; 
corolla yellow, 3.5-12 mm. long, the rounded-ovate upper lip smaller than the 3-lobed 
lower lip, the prominent palate 2-lobed, the compressed spur appressed to and about as 
long as the lower lip. In wet peat, sands and on seepage slopes and pond shores in e. 
Tex., also Winkler Co. in w. Tex., Mar.-June; from Fla. to Tex. and Ark., n. to L.I., s.e. 
Mass. and w. N.S. 

Sometimes plants with cleistogamous flowers are found. These are known as £. 
cleistogama (Gray) Fem. 

2. Utricularia comuta Michx. HORNED BLADDERWORT. Plants terrestrial or on floating
mats; stem delicate, usually creeping underground and bearing linear-filiform simple 
leaves ( seen only by collecting sods and gently washing away the soil); traps minute, 
borne along the leaf margins; scapes erect, wiry, slender, to 35 cm. tall, 1- to several- or 
rarely as many as 9-flowered; flowers subtended by an acute sessile bract to 2 mm. long 
and 2 smaller included bractlets, very fragrant, at first approximate, the freshly expanding 
lower ones over-topping the unexpanded buds above; pedicels mostly exserted somewhat 
beyond the bracts; longer sepal yellowish, acuminate; corolla yellow, 15-25 mm. high 
( from tip of long spur fo tip of upturned upper lip), nearly as broad; the larger lower 
lip helmet-shaped, with a projecting convex center and recurved sides; spur subulate, 
turned downward and outward, 7-12 mm. long; capsule covered by the beaked calyx. In 
wet peaty, sandy or muddy shores or bogs, sometimes on edge of water, in the e. half of 
Tex., May-Sept.; from Nfld. to n. Ont. and Minn., s. to Fla. and Tex. 

3. Utricularia juncea Vahl. Very similar to U. cornuta but smaller in all its parts, the
more slender scapes to 4 dm. tall and bearing as many as 12 flowers; flowers not crowded, 
the expanding ones not reaching the unexpanded buds above; pedicels mostly overtopped 
by the bracts; corolla 1-1.5 cm. high, to 1 cm. broad; the lower lip obovate, consisting 
mostly of the high-arched palate, without broad recurving margin; spur 5-7 mm. long; 
fruiting calyx 5-7 mm. long. In wet sand and on margin of ponds and streams in s.e. 
Tex., May-Sept.; from Fla. to e. Tex., n. to L.I.; also W.I. and S.A. 

4. Utricularia purpurca Walt. PURPLE BLADDERWORT. Stems submersed, to about 1
m. long; leaves numerous, in whorls of 5 to 7 separated by internodes to 5 cm. long,
verticillately branched into filifonn segments that often bear a terminal bladder; scape
to 15 cm. long, 1- to 4-flowered; corolla about 1 cm. long, rose-purple to violet, the
upper lip flat or concave, the lower lip adorned with a yellow spot at base, 3-lobed with
the lateral lobes strongly and separately elevated at base into a palate; spur shorter than
lower lip and appressed to it. Vesiculina purpurea (Walt.) Raf. In pools of quiet water,
May-Sept., s.e. Tex. ( Hardin Co.); from Que. and N.S. to Minn. and n. Ind., s. along the
Coastal Plain to Fla., La. and Tex.; also W.I.

5. Utricularia inflata Walt.153 FLOATING BLADDERWORT. Plants free-floating, the
elongated submersed stems with alternate leaves that are 4 to 6 times dichotomous into 
delicate capillary segments and bearing small ovoid bladders; scape supporting a whorl 
0£ 4 to 10 leaves that have inflated petioles which serve as floats, from the whorl of floats 
to the lowest pedicel 7-25 cm. long, supporting as many as 14 ( usually about 8) flowers; 
floats 4-9 cm. long, the petiole 4-8 mm. thick, the basal divisions of their pinnately 
dissected blades 0.5 mm. or more in diameter; floral bracts 3-4 mm. long; calyx lobes 4-7 
mm. long; corolla yellow, about 2 cm. broad, to 25 mm. high, the lower lip 3-lobed and
twice as long as the appressed spur; fruiting pedicels to 35 mm. long, spreading or
recurved. In ditches, swamps, slow streams, lakes and ponds in e. Tex., Mar.-July; from
Fla. to Tex., n. to Del. and N.J.

6. Utricularia radiata Smali. Very similar in habit to U. in-/lata; floats several, 2-5.5
cm. long, with inflated petioles 2-4 mm. thick; peduncle 1.5-5 cm. long, supporting
usually 3 or 4 flowers; calyx lobes 3-4 mm. long; corolla about 15 mm. broad; fruiting
pedicels 1-2 cm. long. U. infiata var. minor Chapm. In lakes, ditches, slow streams and
ponds in e. Tex., Mar.-June; Fla. to Tex., n. to N.S., Tenn. and Ind.

7. Utricularia vulgaris L. COMMON BLADDERWORT. Plants rather coarse, with elongated
stems to 2 m. long and 0.5 mm. or more thick that are free-Boating just beneath the 
surface of the water, the plumose branches of foliage to 12 cm. in diameter; leaves 

m Ref.: G. W. Reinert and R. K. Godfrey in Am. Jour. Bot. 49:213-220. 1962. 
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elliptic to ovate-elliptic, up to 4 cm. long, much-dissected, the coarser capillary segments 
slightly less than 1 mm. thick, the numerous bladders large; scape erect, stoutish, to 
about 8 dm. high, supporting as many as 20 flowers, naked at the base or producing 
slender small-leaved stolonlike divergent offshoots; bracts 3-6 mm. long; corolla yellow, 
with brown or orange vertical stripes on the large conspicuous palate, 15-25 mm. high, 
the broad lower lip somewhat 3-lobed and slightly shorter than the curved obtuse or 
acutish conical spur; fruiting raceme elongate, the arched-recurved pedicels to about 2 
cm. long; winter buds ellipsoid, 1-2 cm. long, their crowded leaves hairy; seeds brown,
lustrous, striate-reticulate. Incl. var. americana Gray, U. macrorhiza Le Conte. In deep
or shallow quiet water, rare in. s.e. Tex., reported from the Panhandle, Apr.-Aug.; from
s. Lab. to Alas., s. to Va., 0., Ind., Mo., Tex. and Mex.

8. Utricularia gibba L. CoNE-SPUR BLADDERWORT. Plant with delicate filifonn creeping
or floating stems and branches, the sparsely leafy often intricately entangled plumes of 
foliage to 2 cm. in diameter and 3 dm. long; leaves usually with 2 filiform segments and 
with few scattered bladders; scapes to 1 dm. high, 1- to 3-flowered; larger sepal sub
orbicular, 2-3 mm. long; corolla yellow, 6-12 mm. high, 6-8 mm. broad, the nearly equal 
lips projecting forward, the oblong-conic obtuse spur much shorter than the lower lip; 
fruiting pedicels ascending, to I cm. long; capsule 2-3 mm. thick, about as long as the 
sepals; seeds broadly winged, the body smooth. In mud of marshes, bogs and seepage 
areas and on floating debris in shallow water mostly in the e. half of Tex., s. to Cameron 
Co. and w. to Val Verde Co., June-Aug.; from Fla. to Tex. and Mex., n. to e. Can., 
Mich., Wisc., Minn. and Okla., w. to Calif. 

9. Utricularia fibrosa Walt. Plant closely resembling U. gibba; stems creeping on the
bottom in shallow water, radiating from the base of the scape, dimorphic, some without 
bladders that have rather crowded thrice-forked leaves to about 15 mm. long, the other 
with smaller twice-forked leaves bearing numerous bladders; peduncles to about 15 cm. 
high, with 2 to 6 long-pediceled flowers; corolla yellow, the lower lip 8-10 mm. long and 
with a prominent palate; spur equaling or slightly exceeding the lower lip; capsule 
globose; seeds broadly winged, the body rough-tuberculate. Floating on mats of debris 
and rooted in shallow water of slow streams, ponds and lakes in e. Tex., June-July; from 
Mass. to Fla., w. to Tex., Ark. and Okla. 

This is our only Utricularia with dimorphic stems and leaves. The bladders are borne 
mostly on stems and only occasionally on the leaves. 

10. Utricularia bi8ora Lam. Plant closely resembling both U. gibba and U. fibrosa;
stems all alike, with bladders throughout, floating on mats of debris or creeping on the 
bottom in shallow water; leaves very delicate, rarely more than 5 mm. long, usually with 
3 or more segments; scapes erect, to about 15 cm. long, usually much shorter, with 1 to 
4 flowers; pedicels filiform, about 15 mm. long; sepals 2.5-4 mm. long; corolla yellow, 
very similar to those of U. fibrosa, to 17 mm. high; lower lip 8-10 mm. long, with a 
prominent palate; spur about as long as or much shorter than the lower lip; fruiting 
pedicels to 25 mm. long; capsule 3.5-4 mm. thick, slightly exserted. U. pumila Walt. In 
shallow water in s.e. Tex., June-July; from e. Mass. to Fla., Tex. and Okla. 

2. PINGUICULA L.

About 35 species, widely distributed. 
I. Pinguicula pumila Michx. SMALL BU'ITERWORT. Perennial terrestrial scapose herb

with fibrous roots; leaves in a basal rosette, soft-fleshy, greasy to the touch, elliptic to 
elliptic-obovate, obtuse to rounded at apex, narrowed at base, 1-3 cm. long; scapes one 
or usually several, I-flowered, naked, very slender, erect, glandular-puberulent, to 2 dm. 
tall, usually much smaller; calyx 5-lobed, more or less united and bilabiate; calyx lobes 
oblong, obtuse, 2-4 mm. long; corolla whitish or pale-violet, sometimes marked with 
purple and yellow, somewhat bilabiate with the 5 lobes subequal, 1-2 cm. broad; corolla 
spur subulate, about 3 mm. long, usually shorter than the saclike base of the corolla, the 
palate ( in ours) subulate or clavate, included in the tube; capsule 2- to 4-valved. In 
seepage and wet soils of savannahs and low pinelands on the Coastal Plain in s.e. Tex., 
Mar.-June; from Fla. to Tex. and S.C.; also Bah. I.
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FAM. 165. ACANTHACEAE Juss.183 

Acanthaceae (Acanthus Family) 

ACANTHUS F AMIL y 

Herbs or small shrubs, usually with cystoliths appearing as minute short lines on the 
vegetative parts; leaves simple, usually entire, opposite or sometimes ( as in Elytraria) 
alternate or subopposite; flowers irregular to nearly regular, perfect; calyx persistent, 
inferior, the segments 5 or occasionally fewer; corolla gamopetalous, the limb 5-lobed 
or 2-lipped ( rarely I-lipped); stamens 4, didynamous, or 2 only; staminodes often present 
in the 2-stamened flowers; anther sacs 2 or 1, longitudinally dehiscent; ovary 2-celled, 
the ovules 2 to 10 in each cavity; style filifonn, simple; stigmas 1 or 2; fruit a capsule, 
2-celled, 2-valved; seeds usually flat, borne on funicles Which are papilliform in a few
genera but usually hook-shaped, the testa smooth or roughened, often mucilaginous when
moistened.

A large pantropical family of about 2,500 species in 250 genera. 
1. Funicle papillifonn or lacking; vines or herbs with densely bracteate peduncles ( 2)
1. Funicle hook-shaped ( retinaculate) ( 3)
2 ( 1). Plants herbaceous; ovules many . . . . . . . . . . . . . . . . 1. Elytraria, p. 1456. 
2. Plants vines; ovules 4 .......•..•..•.............. 2. Thunbergia, p. 1457. 
3( 1). Corolla lobes contorted (convolute) at aestivation; stamens 4 ( 4) 
3. Corolla lobes imbricate ( 6)

4( 3). Corolla deeply bilabiate; flowers in axillary fascicles; capsule terete and 2-celled
to the very base .............................. 3. Hygrophila, p. 1457. 

4. Corolla scarcely or not at all bilabiate, the 5 lobes broad and rounded, spreading ( 5)
5(4). Anther cells mucronate at base; corolla tube short, the throat campanulate .... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. Dyschoriste, p. 1458. 
5. Anther cells rounded at base; corolla tube long, the throat usually not campanulate

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. Rucllia, p. 1459. 
6( 3). Stamens 4; anthers I-celled . . . . . . . . . . . . . . . . . . . . 6. Stenandrium, p. 1466.
6. Stamens 2; anthers 2-celled ( 7)
7 ( 6). Anther cells equal, parallel and contiguous; corolla lobes similar or nearly so;

stamens more or less exserted; plants shrubby ( 8) 
7. Anther cells unequally inserted ( 9)

8(7). Interrupted spikes few- to many-flowered; corolla very open, less than 15 mm.
long ........................................ 7. Carlou;rightia, p. 1467. 

8. Unilateral spikes with numerous flowers; corolla tubular-funnelform, more than 20
mm. long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. Anisacanthus, p. 1469. 

9(7). Placenta separating from the capsule wall at maturity; corolla with narrow 
tube; anther cells usually rounded at base ( 10) 

9. Placenta not separating ( 11}
10( 9). Corolla almost or quite equally 4-lobed; flowers each covered by a single large 

primary bract . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. Tetramerium, p. 1470. 
10. Corolla deeply 2-lipped; flowers each covered by 2 or 4 bracts ................. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. Dicliptera, p. 1471. 
11(9). Corolla tube long, slender, cylindric ............. 11. Siphonogl.ossa, p. 1472. 
11. Corolla tube short, not cylindric ( 12)
12( 11). Corolla subequally 4-lobed ................... 12. Yeatesia, p. 1472. 
12. Corolla deeply 2-lipped; lower anther cell mucronate or calloused at base ....... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13. Justicia, p. 1473. 

I. ELYTRARIA MICIL"C. SCALY-STEM 

Caulescent or acaulescent herbs; leaves alternate or sometin1es subopposite, basal or 
crowded at the ends of the branches; flowers borne in dense peduncled spikes, both 

ua Adapted from Dieter C. Wasshausen in C. L. Lundell, Flora of Texas I:223-282. 
1966. 
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spikes and peduncles bearing imbricate coriaceous bracts; calyx scarious, the narrow 
segments entire or toothed at apex; corolla white or blue, the tube slender, the limb 
2-lipped, the lower lip 3-lobed; stamens 2, barely exserted; anthers 2-celled, the equal
sacs parallel and sometimes awn-tipped at base; staminodes usually wanting; ovary 2-
celled; ovules 6 to 10 in each cavity; capsules narrow, contracted at base, acute at apex.

A genus of 7 species, all native of temperate or tropical America, except I species 
found chiefly in Africa. 

1. Floral bracts entire; plants acaulescent .............. 1. E. bromoides. 
1. Floral bracts bearing a pair of thin triangular or rhombic teeth; plants usually

caulescent ................................... 2. E. imbricata. 

1. Elytraria bromoides Oerst. WHEATSPIKE SCALY-STEM. Stems ascending or spreading,
to 6 cm. long, simple or sparingly branched above, clothed with appressed acuminate 
scalelike leaves; normal leaves basal, sessile or short-petioled, oblong to oblong-spatulate, 
2-6 cm. long, obtuse or rounded at apex, spreading, pale-green, sparingly pubescent 
especially on the nerves beneath; spikes 1-2. 5 cm. long; bracts rigid, about 1 cm. long, 
entire, woolly above within; bractlets ciliate along the back; calyx lobes about 7 mm. 
long, attenuate, barely pubescent at the tip; corolla 5-6 mm. long, the lower lip notched: 
capsules 4- 5 mm. long, each with a conic tip. In sandy soil, coast of Tex., summer-fall; 
also e. Mex. 

2. Elytraria imbricata (Vahl) Pers. PURPLE SCALY-STEM. Plant acaulescent or (if
caulescent) the leaves crowded at the tip of a glabrous or sparingly pilosulous stem to 
3 dm. long; leaves ovate to oblong or obovate, rarely linear-lanceolate, to 18 cm. long and 
6 cm. wide, blunt or acutish at apex, narrowed at base to a slender winged petiole, both 
surfaces appressed-pilose or glabrate, the margins undulate; scapes numerous, axillary, 
to 24 cm. long, simple or branched ( sometimes leafy at tip), covered by tightly appressed 
ovate to subulate scales; spikes one to several, to 6 cm. long; bracts oblong or elliptic, 
3-6 mm. long, 1-2 mm. wide, firm, awn-tipped and bearing near apex a pair of triangular
or rhombic hyaline teeth; bractlets 3 mm. long; calyx segments thin, the upper bidentate;
corolla blue, 5-8 mm. long; capsule oblong, glabrous. Dry brushy slopes, canyons and
ledges in the mts. of the Trans-Pecos, Mar.-Oct.; from Tex. to n. S.A.

2. THUNBERGIA fu:rz. CLOCK-VINE 

About 200 species chiefly African with a dozen or more species occurring in tropical 
or subtropical America, either under cultivation or as escapes. 

I. Thunbergia alata Sims. BLACK-EYED SUSAN. A pubescent trailing or climbing vine
usually about 1 m. long; leaves with a wing-margined petiole as long as the blades or 
shorter, ovate to triangular-ovate, 4-8 cm. long, acute at apex, cordate or hastate at base, 
entire or remotely few-toothed, pubescent; flowers large, axillary or borne in terminal 
racemes; peduncles mostly longer than the petioles; bracts 2, foliaceous, ovate-lanceolate, 
acute to acuminate, pubescent, about 1 5  mm. long; calyx short, cupuliform, truncate or 
many-toothed; corolla 2.5-4 cm. long, yellow or orange and usually with a dark-purple 
eye; corolla with a slender tube enlarged into a spreading 5-lobed limb; stamens 4, 
didynamous, borne near the base of the corolla tube, the anthers with an apiculate 
connective, the lobes mucronulate at base; disk fleshy; capsule depressed-globose, cori
aceous, pubescent, 8-10 mm. in diameter, loculicidal, its stout beak about 1 cm. long. In 
fields, along trails, edges of thickets, gardens and open waste places in s. and e. Tex., 
Mar.- Apr.; a species of trop. Am. that is cult. and occurs as an escape. 

A plant of the East Indian T. grandiflora Roxb. recently volunteered in a yard in 
League City, Harris County, where it makes a luxuriant growth. It may eventually 
become established in our flora. It differs from T. alata primarily in lacking winged 
petioles and in having light- or dark-blue, rarely white, flowers about twice the width of 
those of that species. 

3. HYGROPlllLA R. BR.

The genus is cosmopolitan. Of the numerous species desr.ribed, only about 80 are 
now considered as valid. 
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I. Hygrophila lacw\.fis ( Schlecht. & Cham.) Nees. Herb to 8 dm. high, sparingly
hirtellous to glabrate; stems obtusely quadrangular, branching; .leaves lanceolate, 5-12 
cm. long, 5-25 mm. wide, acute at apex, entire; flowers sessile, clustered in the axils;
bracts linear; calyx segments 5, lanceolate, about 5 mm. long, white-margined, pilose; 
corolla yellow, puberulent, the cylindric tube 5 mm. long, the bidentate upper lip 2.5 
mm. long, the lower lip 3-lobed; stamens 4, didynamous or 2 perfect stamens with 2
staminodes, the filaments of each pair united at base by a membrane; anthers 2-celled,
muticous or mucronulate; posterior stigma lobe abortive; capsules narrowly oblong, 8-12
mm. long, glabrous, 16- to 18-seeded. In marshy regions along streams or on shores of
ponds in s.e. Tex. where its rhizomes form colonies, June-Sept.; from Fla. to Tex.

4. DYSCHORISTE NEES

Herbaceous caulescent perennials, prostrate to ascending or erect, glabrous or 
pubescent; leaves opposite, sessile or petioled, usually entire; inflorescence cymose, 
capitate or spicate, terminal or axillary; flowers subtended by foliaceous bracts and 
bracteoles; calyx deeply 5-parted, the lobes usually subulate-setaceous, ciliate, lineolate; 
corolla tube usually erect, occasionally slightly ampliate at the base, the spreadinJ! 
oblique limb obscurely or distinctly bilabiate and 5-lobed; stamens 4, didynamous; 
filaments both long and short, united at the base and adnate to the base of the corolla 
tube, pubescent; anthers 2-celled, the oblong cells sharply mucronate at the base and 
parallel or slightly divergent, glabrous or occasionally pubescent; ovary 2-celled, glabrous, 
ovules 2 or occasionally 1 in each cell; style filiform, pubescent; posterior lobe of stigma 
rudimentary, anterior lobe oblique and slightly flattened; capsule included in the per
sistent calyx, oblong-linear, glabrous, 2- to 4-seeded, separating with difficulty at maturity 
into 2 valves, 1 to 2 seeds to each valve held in position by a retinaculum; seeds flattened, 
suborbicular, mucilaginous when wet. 

About 100 species, mostly tropical and subtropical. 
1. Leaves mostly linear; stem erect and strict, hirsute with rigid hairs ............. . 

. . . . . . . . • . • • • . . . . . . • . . . • . . . . • . . . . . . . . . . . . . . .. 1. D. linearis. 
1. Leaves ovate, other than linear ( 2}
2 ( 1). Leaf margins entire, not crenulate; stems spreading mostly along the ground ...

. . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. D. decumbens.
2. Leaf margins distinctly crenulate; stems erect or ascending ................. . 

. . . . . • . . . . . . . . . • . . . . . . . . . . • . • . . • . . . . . . . . • , .•• 3. D. crenulata. 

1. Dyschoriste linenris ( T. & G.) 0. Ktze. Stem 18-42 cm. high, erect and strict,
branched and diffuse, hirsute with both rigid and short hairs, sometimes sparsely 
pubescent or merely glabrous, not cinereous; leaves linear-oblanceolate to oblong
spatulate, 18-65 mm. long, entire, lineolate, rather rigid, pubescent on midrib and veins, 
the margin ciliate; bracts foliaceous, frequently in short-leaved specimens equaling the 
length of the leaf; calyx 5-cleft, densely lineolate, giving the appearance of appressed 
hairs; calyx lobes 9-13 mm. long, subulate-setaceous, more or less hispi<l, ciliate; calyx 
tube 4.5-6 mm. long, in most cases one half the length of the lobes; corolla somewhat 
bilabiate, about 27 mm. long, pubescent on external surface, the tube 5-7 mm. long and 
slightly shorter than the abruptly ampliated limb; anther-cells oblong; capsule 4-seeded; 
seeds flat. Rather ubiquitous but mostly on rocky-grassy slopes, silty flats or about cap
rock in most of w. two thirds of Tex., Apr.-Aug.; from Tex. and N.M. to n. Mex. 

2. Dyschoriste decumbens (Gray) 0. Ktze. Plant cinereous-puberulent throughout;
stems mostly spreading on the ground from a ligneous base, occasionally erect, branched; 
leaves spatulate to oblanceolate, 2-3 cm. long, 5-11 mm. broad, entire, usually obtuse 
or sometimes slightly mucronate at apex, attenuated and often having the appearance 
of a petiole at base; flowers few, in foliose bracteate clusters; calyx 1.5-2 cm. long, 
at maturity exceeding the capsule by as much as 1 cm., 5-cleft, the tube 5-7 mm. long, 
the subulate-setaceous lobes scarcely twice the length of the tube; corolla purple, 1.8-2 
cm. long, the tube a little longer than the throat and slightly ampliated at the base; anther
cells oblong, the filaments united at the base of the corolla throat; seeds 4, suborbicu1ar
and flattened. On dry clayey soil, w. Tex., May-Aug.; also Ariz. and the plateau region
of n, Mex.
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3, Dyschoriste crenulata Kobuski. Stems several, 1-2 dm. high, erect or ascending from a perennial ligneous base, pubescent; leaves more or less spatulate to obovate, 2-3 cm. long, 6-10 mm. broad, acute to obtuse at the apex, attenuate at the base, densely cinereous-pubescent, the margin crenulate; calyx 5-parted, about 18 mm. long, nearly equaling the length of the corolla, the tube and lobes of nearly equal length; calyx lobes 

subulate-setaceous, cinereous, ciliate; corolla about 19 mm. long, pubescent on the external surface, the throat slightly longer than the tube; anthers occasionally unequally didynamous; style about 1. 2 cm. long, the stigma oblique; mature capsule not seen. In chaparral and brushlands in s. Tex., Mar.-May; s. into Tam. 
5. RUELLIA L.

Perennial herbs or shrubs; leaves petioled, entire to undulate or rarely dentate; flowers usually large and showy, solitary or clustered in the axils or borne in terminal cymose panicles; calyx usually 5-parted, the segments often narrow; corolla red, yellow, white or purple ( usually mauve), funnelform or salverform, sometimes saccate, the tube usually narrow below, the upper portion more or less campanulate, the limb of 5 obtuse spreading lobes; stamens 4, didynamous, the anther sacs blunt at base; stigma lobes unequal; capsule oblong or clavate. A large genus containing upward of 200 species, a majority of which are tropical or 
subtropical. The geographic center of distribution in the Western Hemisphere is somewhere in southern Mexico or Central America. 

1. Plants bearing a terminal panicle of flowers and usually lateral few-flowered panicles
of cleistogamous flowers produced early that often have completely disappeared before the normal flowers have expanded ( 2) 1. Inflorescences in axillary sessile or more or less peduncled glomerules or cymes;bracts foliaceous ( 11 ) 

2( 1). Corolla 5 cm. long or more ( 3) 2. Corolla less than 5 cm. long ( 5)
3(2). Leaf blades oblong-lanceolate to narrowly ovate-oblong; leaves and stems shortlyand sparsely hirsute; corolla white . . . . . . . . . . . . . . . 1. R. Metzae. 3. Leaf blades ovate to broadly ovate; leaves and stems subvelvety-puberulent to velvety-pilose and often somewhat viscid; corolla bluish-lavender ( 4) 
4( 3). Inflorescence an ample terminal panicle; leaf blades large, 4-10 cm. long, 20-80 mm. broad . . . . . . • • • • . . • • . . • . . . . . . . . . . . . . . . . . . 2. R. occidentalis. 4. Inflorescence a compact or spikelike terminal panicle; leaf blades small, 3-6 cm. long,15-35 mm. broad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. R. Davisiorum. 

5( 2). Corolla more than 4 cm. long ( 6) 5. Corolla 4 cm. long or less ( 8)
6(5). Plants not conspicuously long-white-hirsute, usually 25 cm. or more tall; stems 

a�!:sev�:�l. ���:�:��i��. �����;. ��t���l. �����I��. r_a_r�\.p:f.d:;:;;p
0

;;asmogamous 

6. Plants conspicuously long-white-hirsute, exclusive of the inflorescence very low ( notexceeding 20 cm.); elongated internodes 1 or 2 ( rarely 3); lateral panicles often producing chasmogamous flowers (7) 
7( 6). Leaf blades ovate-lanceolate, 2.5-5 cm. long, 10-15 mm. broad; chasmogamous fruits not exceeding 15 mm. in length ............ 4. R. Drushelii var.

Drushelii. 7. Leaf blades ovate to ovate-lanceolate, 4-11 cm. long, 15-35 mm. broad; chasmogamous fruits about 20 mm. long ..•.......... .... 4. R. Drushelii var. 
macrocarpa. 

8(5). Leaves oblong-elliptic to spatulate, the basal ones prominent and mostly rounded 

at base; stems usually with few leaf-bearing nodes near the base; horizontalascending basal cleistogamous cymes . . . . . . . . . . . . 8. R. yucatana. 8. Leaves lanceolate to oblanceolate or narrowly ovate ( 9)
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9( 8). Leaves and stems conspicuously hirsute; leaf blades oblanceolate to narrowly 
ovate, rounded or rarely subacute at apex; corolla 3 cm. long .............. . 
. . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . 6. R. Corzoi. 

9. Leaves and stems not conspicuously hirsute; leaf blades lanceolate to oblong-ovate,
acute to subacute at apex; corolla 3-4 cm. Jong ( 10)

10 ( 9). Stem and leaves very sparsely and obscurely hirsute; calyx glandular-pubescent 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. R. Runyonii var. 

Runyon ii. 
10. Stem and leaves densely pilosulous but not velvety; calyx eglandular to glandular

pilosulous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. R. Runyonii var. 
Berlandieri. 

11( 1 ). Main axis terminating in a flowerless leafy tip; flowers one to few at leafy-bracted 
summits of branches or on peduncles from the median or lower axils, or the 
cymose inflorescences much-branched, if with sessile or short-pedicellate solitary 
flowers in the axils the flowers then less than 5 cm. long ( 12)

11. Main axis bearing flowers in sessile or short-peduncled glomerules or ( if flowers
borne sing�y in axils) the corolla 5-11 cm. long (17)

12( 11). Bracts of the loose cyme linear to linear-lanceolate ( 13)
12. Bracts dilated; leaves lanceolate to oblong or elliptic to ovate ( 14)
13( 12). Leaf blades chiefly linear-elongate ............. 9. R. Brittoniana. 
13. Leaf blades chiefly lanceolate ..................... 10. R. malacosperma. 

14( 12). Stems from a lignescent base, to 10 cm. high, if taller then shrubby; plants of 
the Trans-Pecos ............................... 11. R. Parryi. 

14. Stems taller than above, not fruticose; plants east of the Trans-Pecos (15)

15( 14). Calyx lobes lanceolate to linear-lanceolate, flat to the tip, 2-4 mm. broad; ovary
and capsule glabrous; leaves petio]ed ............. 14. R. strepens var. strepens. 

15. Calyx lobes narrowly linear, with prolonged linear-acicular tips, 1-1.2 mm. broad ( 16)

16( 15). Ovary glabrous; calyx closely covered with appressed and partially immersed
slender cystoliths; leaves subsessile ............... 12. R. pinetorum. 

16. Ovary pubescent with short spreading hairs; calyx pilose with slender pointed hairs;
leaves short-petioled ........................... 13. R. pBdunculata. 

17{ 11 ). Calyx lobes linear-lanceolate, fiat to the tips, 2-4 mm. wide; flowers chiefly or 
wholly cleistogamous ............•............. 14. R. strepens var. 

cleista11tha. 
17. Calyx lobes narrowly linear, the prolonged tips very slender to almost bristle-form;

flowers rarely cleistogamous ( 18)

18( 17). Leaves essentially sessile, erect-ascending ( 19)
18. Leaves distinctly petioled, spreading ( 23)

19(18). Stems filiform, mostly less than 2 mm. thick at base; branches usually decumbent
at base and strongly ascending, glabrescent to sparsely pilose; flowers 4.5-6 cm. 
long; leaves thin, oblanceolate to lanceolate, puberulent, sparsely pubescent to 
sparsely pilose, usually not crowded on the sterns ... 15. R. humilis var. 

depauperata. 
19. Stems stout; leaves lanceolate to suborbicular, mostly crowded on the stems; branches

suberect to strongly divergent, typically villous-hirsute ( 20)

20(19). Corolla 3-4.5 cm. long, its slender tube 12-25 mm. long (21)
20. Corolla usually 4.5-7 cm. long, its slender tube 30-45 mm. long (22)

21(20). Larger leaves of the main axis lanceolate, rarely broadly lanceolate, 1-2.5 cm.
broad, obtuse to subacute at apex; stems villous-hirsute, the hairs about 1 mm. 
long ..•..................................... 15. R. humilis var. humilis. 

21. Larger leaves of the main axis ovate to oval-oblong or broadly elliptic, 1-4 cm. broad,
mostly rounded at apex; stems strongly spreading-villous, the hairs about 
2 mm. long .................................. 15. R. humais var. frondosa. 
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22(20). Larger leaves of the main axis lanceolate, 1- 2.5 cm. wide, subacute to acute at 
apex ...........•............................ 15. R. humilis var. longi/lora. 

22. Larger leaves of the main axis ovate-oblong to broadly oval, 2- 4.5 cm. wide, rounded
at apex ...............................•..... 1 5. R. humilis var. expansa. 

23(18). Glomerules few, restricted to the upper intemodes; leaves lanceolate (24) 
23. Glomerules several to many, extending well downward on the stem and branches (25)
24(23). Stem mostly strongly divergent, branched from the lower and median axils;

corolla 25- 50 mm. long ..................•..... 16. R. carolinien.sis var. 
semicalva. 

24. Stem mostly simple or with few ascending branches; corolla 25- 4 5  mm. long ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · ... 16. R. caroliniensis var. 

salicina. 

25 ( 23). Leaves relatively narrow, serrate-undulate to undulate, linear to lanceolate; 
internodec; at least twice as long as the leaves ..... 16. R. caroliniensis var. 

serrulata. 
25. Leaves relatively broad, entire to undulate, ovate to broadly elliptic; intemodes

not much exceeding the leaves .................. 17. R. Drummondiana. 

1. Ruellia Metzae Tharp. Stems branched from a subligneous base, to 6 dm. high, the
branches spreading-ascending; secondary branches numerous, erect-ascending, more or 
less densely glandular-puberulent and sparsely to moderately hirsute; leaves 3-1 2 cm. 
long, 1-4 cm. broad, oblong-lanceolate to narrowly ovate-oblong, basally narrowed into 
and decurrent upon petioles 1.5-6 cm. long, acute to rounded at apex, short appressed
pubescent and grayish-green above, paler beneath, the margins . undulate-dentate to 
obscurely undulate; bracted cleistogamous-flowered branches arising from many of the 
lower nodes; terminal inflorescence a narrow or broad ample panicle with sharply as
cending to spreading branches, very viscid-glandular throughout; calyx lobes 1.6- 2 cm. 
long, linear-subulate; corolla white, sometimes pale-blue-purple, 5 5-6 5 mm. long, very 
slightly curved, the tube 3- 3.5 cm. long; filaments sparsely retrorse-hispidulous; capsule 
16-22 mm. long, 4- 5 mm. thick, broadest at or slightly above center, densely puberulent,
glandular-viscid (particularly on upper half), the cartilaginous stipelike base 1 mm.
high, brown; seeds brown, 9 or fewer in each cavity, orbicular, the hilum indented, the
hygroscopic viscid pubescence apparent only on the margins. Incl. var. Marshii Tharp
& Bark!., R. Muelleri Tharp & Barkl. In mesquite thickets and open oak woods, in gravel
washes of stream beds, and on open grassy limestone slopes in w.-cen. and s. Tex., May
Oct.; also N.M. and n.e. Mex.

2. Ruellia occidentalis (Gray) Tharp & Bark!. Perennial herb from a cluster of tough
fibrous-fusiform roots; stems erect or ascending, subligneous at base, to 7 drn. tall, softly 
pale-glandular-pubescent, often bearing a leafy branch and a leafless ( but bracted) early
deciduous cyme from one or more of the lower nodes ( sometimes 2 leafy or 2 floriferous 
branches at a node); leaves with glandular-pubescent petioles to 5 cm. long, ovate, 4-10 
cm. long, 2-8 cm. broad, rounded at apex, rounded to subcordate or subtruncate and
decurrent at base, relatively thin to thickish, abundantly puberulent above and beneath,
with long hairs on the margins and usually prominent veins, the margins crenate-undulate
to subentire; cleistogamous Bowers with linear-attenuate calyx lobes 9-11 mm. long at
anthesis and pale glandular-pilose to the sharply pointed curved tips, the corolla 4- 5 mm.
long and slightly swollen just above base; expanding Bowers in an ample inconspicuously
bracted panicle of forking cymes with ascending to divaricate branches and with a sessile
bractless Bower frequently in some of the forks, softly short-glandular-pilose to viscid;
calyx lobes 22- 25 mm. long, linear-attenuate, pilose to the tips, united only at the very
base; corolla bluish-purple, about 7 cm. long and 4 cm. broad, the tube about 27 mm.
long; fruits from cleistogamous Bowers 1 3-1 5 mm. long ( about equaling the calyx lobes),
3.5 mm. thick, densely short-pilosulous, sparsely glandular on the upper portion, the

seeds 5 or fewer in each cavity; fruits from expanded flowers 1.6- 2 cm. long (slightly to 
considerably shorter than the calyx lobes), 3- 3.5 mm. thick, densely short-pilosulous, the 
seeds 5 to 7 in each cavity. R. strictopaniculata Tharp & Barkl., R. nudifiora var. occi
dentalis (Gray) Leonard. In dry rocky woods and chaparral hills and flats on the
Edwards Plateau and in the Rio Grande Plains, May-Oct.; also n. Mex.
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3. Ruellia Davisiorum Tharp & Barkl. Roots clustered, tough, coarsely fibrous; stems
erect and herbaceous except the subligneous base or becoming ligneous and greatly 
elongated during mild winters and under the protection of other vegetation; leaves with 
densely pubescent and glandular petioles 1-3 cm. long, ovate, 3-6 cm. long, 15-35 mm. 
broad, subacute to rounded at apex, abruptly short-decurrent at base, relatively thickish, 
subvelvety-puberulent and somewhat glandular, the margins obscurely crenate-undulate 
to subeutire or occasionally somewhat crisped; terminal spikelike panicle usually an 
admixture of a few normal and many cleistogamous flowers, the branches, pedicels and 
calyces abundantly glandular-pilosulous; cleistogamous flowers with calyx lobes 1-1.5 cm. 
long, linear-attenuate, pale glandular-pilosulous to the sharply pointed tips; corolla 35-
45 mm. long, more or less swollen just above the base; normal flowers with calyx lobes 
about 2 cm. long, linear-attenuate, pilose to the tips; corolla 5-6 cm. long, about 35 mm. 
broad, the tube about 2 cm. long; cleistogamous fruits 11-13 mm. long, 2.5 mm. broad, 
the pubescence retrorse below; normal fruits 1-1.2 cm. long, 3 mm. thick, densely short
pilosulous, becoming glandular below the apex; seeds 5 to 7 in each cavity. In the Rio 
Grande Plains and Valley, July-Nov.; also adj. Mex. 

4. Ruellia Drushelii Tharp & Barkl. Roots perennial, clustered, fibrous; stems low, to
2 dm. high, branched, pubescent with coarse crooked jointed hairs toward base, these 
usually mixed with a dense puberulence that becomes increasingly apparent and glandular 
toward and in the inflorescence; leaves with white-pilose petioles to 3 cm. long, ovate 
to lanceolate-ovate, 2.5-11 cm. long, 1-3.5 cm. broad, obtuse to acute at apex, rounded 
and abruptly acuminate-decurrent to subcuneate at base, more or less densely pubescent 
above and below with coarse hairs similar to tl1ose on the stern, the margins crisped and 
more or less crenate-undulate; inflorescences terminal on main stem and branched; flowers 
subsessile, 2 or 3 in dichotomous cymes, the peduncles densely glandular-puberulent; 
cleistogarnous flowers few; normal flowers showy, pale-blue-lavender; calyx lobes 1-2 cm. 
long, linear-filiform, softlr white-hirsutulous, the erect hairs tipped with viscid brown 
glands; corolla 4-4.5 cm. long, the tube 1-1.2 cm. long; cleistogamous fruits 12-18 mm. 
long, 3.5-5 mm. thick, densely retrorsely puberulent toward base, increasingly glandular 
toward apex; fruits of the normal flowers 1.4-2 cm. long, 7 mm. thick, puberulent to 
retrorsely hispid, scarcely glandular; seeds orbicular, about 3 mm. long and 2 mm. wide, 
margins crenate. On limestone hills in w. Edwards Plateau, Apr.-Aug.; also n. Mex. 

Two variants in our region are designated as follows: 
Var. Drushelii. Stems low, 5-15 cm. high; leaves ovate-lanceolate, 2.5-5 cm. long, 1-1.5 

cm. wide; calyx lobes 1-1.7 cm. long; normal fruits not exceeding 15 mm. in length,
retrorsely hispid except at apex.

Var. macrocarpa Tharp & Barkl. Stem to 2 dm. high; leaves ovate to ovate-lanceolate, 
4-11 cm. long, 15-35 mm. wide; calyx lobes 17-19 mm. long; normal fruits to 2 cm. long
and 7 mm. thick, puberulent toward apex.

5. Ruellia nudiflora (Gray) Urban. Perennial from a suffruticose base; stems at first
to about 25 cm. high and densely puberulent and sparsely hirsute, with age to 7 dm. tall 
and becoming essentially glabrous, erect or ascending; basal and lower leaves in spring 
aspect oblong to narrowly oblong-ovate, 6 cm. long or less, 3 cm. broad or less, gray
green, strong[ y reticulate beneath, moderately densefy short pubescent, distinctly crisped, 
undulate-dentate, with a narrow ciliate cartilaginous margin and subglandular callosities 
on marginal vein-tips, decurrent on petioles to 25 mm. long; leaves in the summer aspect 
about 12 cm. long or much-reduced above; cleistogamous flowers produced in the spring; 
nonnal flowers produced in the summer, terminal, paniculate; sepals subulate-attenuate, 
11-15 mm. long in flower, slightly longer in fruit, densely glandular-puberulent but not
at all viscid; corolla purplish-blue, conspicuously curved, about 55 mm. long, 3.5-4 cm.
broad, opening about sunrise, falling during early afternoon, the tube 1.5-2 cm. long;
capsules from cleistogamous flowers about 15 mm. long, 3.5-4 mm. thick, clavate, densely
retrorse-puberulent; seeds 4 or 5 in each cavity, brown, about 3.5 mm. long, 3 mm.
broad; capsules from normal flowers 1.6-2 cm. long, 4-4.5 mm. thick, densely fine
puberulent; seeds 18 or usually fewer, dark brown, about 3 mm. long, scarcely as broad,
rounded or apiculate at apex. Rather ubiquitous, mostly in the s. half of Tex., n. to
n.-cen. Tex., flowering throughout the year in some parts of its range; also in n.e. Mex.

Plants in north-central Texas with sepals hispid-pubescent to slightly scabrous and 



Acanthaceas (Acanthus Family) 1463 

without gland-tipped hairs have been segregated as var. hispidula Shinners in contrast 
to var. nudifiora that has gland-tipped hairs on its sepals. 

6. Ruellia Corzoi Tharp & Bark!. Roots fibrous and fusiform-thickened; stems erect or
nearly so from a subligneous base, to 35 cm. high, branched throughout; branches more 
or less sharply ascending, conspicuously hirsute from base to inflorescence with spreading 
hairs that become increasingly interspersed with glandular puberulence in the inflo
rescence, quadrangular with increasingly manifest grooves on the faces from base to tip; 
leaves with petioles 1-2 cm. long, oblanceolate to narrowly ovate, rounded to subacute at 
base and apex, 4-6 cm. long, 15-25 mm. broad, the lower surface moderately hirsute, 
upper surface more densely so the margins obscurely crenate to subentire, scarcely crisped; 
inflorescences of two kinds: (1) trichotomous simple or compound leafless but bracted 
cymes of pedicelled cleistogamous flowers usually from one member of each pair of lower 
branches ( the other member elongated, leafy and following the branching pattern of 
the main stem), and (2) narrow terminal panicles 5-10 cm. long, of normal essentially 
sessile flowers, the larger branches being each subtended by a leafl.ike bract; normal 
flowers with calyx lobes 11-14 mm. long, densely glandular-pubescent without, eglan
dular-puberulent within; corolla bluish-purple, about 3 cm. long; cleistogamous fruits 
clavate, densely retrorse-puberulent and glandless below middle to spreading or ascending 
puberulent and increasingly glandular toward apex, 16-18 mm. long, 3.5 mm. thick, 
thickest above middle. In and along arroyos and draws, in depressions and on limestone 
hills in s.w. and s. Tex., Apr.-Nov.; also n.e. Mex. 

7. Ruellia Runyonii Tharp & Barkl. Plant perennial by short rhizomes, herbaceous or
often subligneous at the base, to 75 cm. high, the branches ascending; cleistogamous 
flowering branches often opposite leafy branches, glabrate to densely pilosulous; leaves 
with petioles to 3 cm. long, lanceolate to broadly Ianceolate or narrowly oblong-ovate to 
spatulate, moderately thick, the margins more or less crisped and finely undulate-se1Tate, 
acute to obtuse at apex, cuneate and decurrent at base, 4-7 cm. long, 1.4-3 cm. broad, 
glabrate to densely pilosulous beneath, less so above, inflorescence ( 1) a narrow to ample 
terminal panicle, sometimes panicles in the axils of the uppermost leaves, branches erect
ascending, except uppermost branchlets, these sometimes divaricate, and ( 2) pedunculate 
lateral cymes of 1 to 3 cleistogamous flowers in the axils of most of the lower and middle 
leaves; cleistogamous flowers with calyx 9-13 mm. long, somewhat viscid, eglandular
pilosulous to sparsely glandular-pubescent, the lobes filiform; corolla less than 4 cm. 
long, 15 mm. thick, the lobes 1 cm. long and broad, broadly rounded; fruits about 12 
mm. long and 4 mm. broad, oblanceolate in outline, eglandular-puberulent throughout;
normal flowers deep bluish-purple; calyx lobes 9-18 mm. long, subulate-attenuate to
filiform, rather densely short-stalked glandular-pubescent to pilosulous, viscid; corolla
3.5-4 cm. long, the tube about 1 cm. long, abruptly expanded into the throat; fruits of
normal flowers 1.3-2 cm. long, 2.5-4.5 mm. broad, tapering at both ends, moderately
to densely glandular-puberulent, sometimes slightly viscid, particularly on upper portion.
In arroyos, canyons and woodlands, mesquite thickets, along streams and in moist grass
lands on the Edwards Plateau and Rio Grande Plains and Valley, Feb.-July; also adj. Mex.

Those plants with stems and lower surface of leaves densely pilosulous, with calyx 
eglandular to glandular-pilosulous, and with fruits densely glandular-puberulent have 
been segregated as var. Berlnndieri Tharp & Bark!. 

8. Ruellia yucatana (Leonard) Tharp & Bar kl. Herbaceous perennial with clustered
tough slender fibrous-fusiform root�; stems to 35 cm. tall, from a subligneous base, 
usually several, more or less densely glandular-pilosulous and viscid toward and especially 
in the inflorescence; basal leaves radially spreading, clustered from crowded nodes, with 
petioles rarely more than 25 mm. long, oblong-elliptic to spatulate, obtusely rounded 
to rarely acute at apex, to 13 cm. long and 8 cm. broad, cuneate at base, the margins 
finely crenate-serrate to subentire and somewhat crisped, more or less hirsutulous to 
glabrate; stem leaves similar to basal ones but usually smaller; cleistogamous cymes 
usually several-flowered; calyx lobes at anthesis 4-9 mm. long, filiform-subulate, moder
ately to densely white pilosulous-glandular with pale to yellowish-brown viscid glands; 
corolla 3-3.5 cm. long, about 12 mm. broad; normal flowers in open or somewhat con
gested terminal panicles, intermixed with a varying number of cleistogamous ones; calyx 
lobes 7-13 mm. long, linear-attenuate, densely pilosulous with spreading viscid gland-
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tipped hairs; corolla lavender-blue, 3-4 cm. long, the tube 6-8 mm. long; capsules from 
cleistogamous flowers 1-1.4 cm. long, 3-3.5 mm. thick, moderately retrorse-puberulent 
except the apex which is spreading-glandular-pubescent; capsules from expanding flowers 
15-17 mm. long, 3-3.5 mm. thick, rather densely retrorse-puberulent except at apex which
has spreading sparsely glandular-pubescence; seeds light-yellowish-brown, orbicular,
slightly plump, 2-2.5 mm. in diameter, pale to white-margined. In grasslands, caliche
hills, chaparral and on the edge of dense woods in the Rio Grande Plains and Valley,
Mar.-Oct.; also Mex.

9. Ruellia Brittoniana Leonard. Stems usually several, to 1 m. high, subligneous,
angled to subterete, essentially glabrous, subcorymbosely branched at the summit; leaves 
with petioles 1-2 cm. long, linear to linear-lanceolate, to 27 cm. long and 2 cm. broad, 
lowermost leaves acute to subacute, the others acuminate, narrowly cuneate at the base, 
entire to undulate, glabrous except for cystoliths; flowering branches in the axils of the 
upper leaves, cymose, rarely equaling the subtending leaves and bearing 3 or more 
flowers; bracts linear; calyx lobes subrigid, narrowly lance-attenuate, glabrous or essen
tially so except for pale cystoliths, 5-10 mm. long; corolla lavender, 25-45 mm. long, 
the tube 8-12 mm. long, the limb 25-35 mm. broad; capsule glabrous, 2-2.5 cm. long, 
about 4 mm. wide; seed suborbicular, 2-2.5 mm. in diameter. Nat. in  e. Mex., but widely 
cult. and naturalized in the s. U.S. from Fla. to Tex. 

10. Ruellia malacosperma Greenm. Stems to 8 dm. high, subquadrangular, glabrous or
sparingly pilose, cystoliths minute and numerous; leaves with sparingly long-pilose 
petioles to 2 cm. long, chiefly lanceolate, acute to acuminate at apex, narrowed at base 
and decurrent on the petiole, to 13 cm. long and 38 mm. wide, rather firm, entire or 
undulate, glabrous or the costa and basal margins bearing a few white spreading hairs; 
flowers borne on once- to twice-dichotomously branched peduncles to 8 cm. long, their 
branches 2-4 cm. long, all subquadrangular and glabrous, bearing conspicuous cystoliths, 
the ultimate forks flower-bearing; bracts linear, about 1 cm. long and 1.5 mm. wide at 
base or the uppermost smaller, all glabrous; calyx about 14 mm. long, divided nearly to 
the base, the segments subulate, gradually narrowed to tip and bearing minute scattered 
hairs on or near the margins, some of the hairs gland-tipped; corolla 4-5.5 cm. long, the 
tube 9-11 mm. long, minutely pubescent, mauve; capsule narrowly clavate, 2-2.5 cm. 
long, 8- to 20-seeded, glabrous or the apical calluses puberulous, brownish, the solid basal 
portion about 6 mm. long and 2 mm. broad, the seed-bearing portion 6 mm. broad; seed 
suborbicular, about 3 mm. in diameter, silky with white appressed hairs when dry but 
mucilaginous-pilose when moistened; retinacula 2 mm. long, slightly curved. In shady 
areas in s. Tex., May-Sept.; also n.e. Mex. 

Probably introduced; perhaps a hybrid taxon involving R. Brittoniana and another species. 
11. Ruellia Parryi Gray. Shrub to 4 dm. tall, usually profusely branched from root or

from exposed rhizomes; stem often branched above, such branches more or less appressed; 
branches at first green, then white and in age gray, retrorsely hirsutulous, the intemodes 
shorter than the leaves; leaves with petioles one fourth to one third as long as the blade, 
spatulate to obovate or lanceolate to oblanceolate, hirsutulous and ciliolate on the margin, 
rounded to acute at apex, cuneate at base, entire, 1-2 cm. long, to 13 mm. broad; 
peduncles solitary in the axils of the leaves, each bearing two leaflike bracts and a 
solitary flower; calyx lobes flat, lanceolate, abruptly acute, 7-10 mm. long, about I mm. 
wide, puberulent, the margins ciliolate; corolla pale-lavender, 3-3.5 cm. long, the slender 
tube about 15 mm. long, the limb 15-25 mm. broad; capsule brownish, glabrous, some
what constricted at the base, about I cm. long and 3 mm. broad; seeds brownish, Hat, 
ovate, about 3 mm. long and I mm. wide. On limestone hills and ledges along arroyos in 
the Trans-Pecos, Mar.-July; also s.e. N.M. and adj. Mex. 

12. Ruellia pinetorum Fem. Stem slender, to 4 dm. high, minutely pilose in lines
and puberulent with closely appressed hairs, simple or often with spreading branches, 
the internodes longer than the leaves; leaves subsessile, ovate to oblong or elliptic-lanceo
late, subcoriaceous, minutely puberulent in lines or glabrate, broadly cuneate at base, 
subacute at apex, the margins usually undulate, the basal leaves small, the principal 
leaves to 45 mm. long and 2 cm. wide; flowers solitary at the tips of 2-bracted peduncles 
or cymose with 2 to several flowers; peduncles usually straight, to 3 cm. long; bracts 
lanceolate, shorter than the calyx lobes; calyx lobes linear-6liform, 1.5-2 cm. long, less 
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than l mm. broad at base, tapering to very slender tips, glabrate except for closely 
appressed hairs or elongated cystoliths; corolla bluish-lavender, about 35 mm. long, the 
tube longer than the throat, the limb 2-3 cm. broad; capsule glabrous, to 16 mm. long; 
seeds orbicular, about 3 mm. in diameter. In low pine barrens and prairies in e. Tex., 
Feb.-July; from Fla. to Tex., n. to S.C. 

13. Ruellia pedunculata Torr. Stem to 7 dm. high, slender, erect, more or less puberu
lent, the intemodes usually long, simple but mostly with ascending to spreading branches; 
leaves short-petioled, ovate to ovate-oblong or lanceolate, acuminate or rarely subacute 
at apex, cuneate at the base and decurrent, entire to undulate, puberulent, the principal 
leaves to 11 cm. long and 45 mm. wide, the smaller lower leaves obtuse to subacute and 
soon deciduous; flowers solitary at the tips of simple 2-bracted peduncles or loosely 
cymose; peduncles straight to somewhat curved, to 7 cm. Jong; bracts smaller than ( but 
similar in appearance to) the principal leaves; calyx lobes linear-filiform, 1-3 cm. long, 
less than 1 mm. broad at the base, tapering to very slender tips, pilose with very slender 
hairs; corolla violet to purple or sometimes paler, 35-55 mm. long, the tube about equal 
to the narrow throat in length, the limb 2-3 cm. broad; capsule brownish, hirsutulous, 
to 2 cm. long, about 5 mm. broad, constricted for about a third its length; seeds sub
orbicular, about 3 mm. in diameter. In open woods and along streams in e. Tex., Apr.
Aug.; from s. Ill., Mo. and Okla. to La. and Tex. 

14. Ruellia strepens L. Stem to about 1 m. high, simple or with few ascending
branches, minutely pilose to glabrous; principal leaves membranaceous, ovate, rounded 
or tapering to slender petioles at base, acuminate at apex, entire to barely undulate, to 
18 cm. long and 9 cm. wide, short-strigillose to glabrous; peduncles borne from 1 to 3 
median nodes, to 9 cm. long, terminated by 2 dilated leafy bracts that subtend 1 to 3 
showy flowers; calyx segments lanceolate to linear-lanceolate, flat to tip, 2-4 mm. wide, 
villous-ciliate, villous to glabrate on back; corolla pale-blue-violet, broadly expanding, 
3-6 cm. long, with broadly funnelform throat; capsule glabrous, 1-2 cm. long, usually
overtopped by calyx segments. In rich woods, talus slopes and low woodlands, commonly
in calcareous areas in e. and n.-cen. Tex., Apr.-May; from Tex. to S.C., n. to N.J., Pa;.,
0., Ind., Ill., Mo. and Kan.

The var. cleistantha Gray has smaller cleistogamous flowers usually in cymose clusters 
and from several of the axils, and a peduncle lacking or shorter than that of var. strepens. 

15. Ruellia humilis Nutt. Stem coarse to slender, usually erect or rarely decumbent at
base, to 8 dm. high, in clusters from knotty shortened rhizomes, often strongly 4-angled, 
villous-hirsute with whitish hairs or glabrescent, usually with slender elongate arched
ascending to horizontally divergent or reclining branches; leaves of the main a."ris as 
many as 36, coriaceous, to 8 cm. long and 45 mm. wide; main leaves with petioles to 3 
mm. long, ovate to lanceolate or broadly elliptic, subacute to acute or mostly obtuse or
rounded at apex, truncate to broadly cuneate and decurrent at base, entire or slightly
undulate, hirsute to villous or sometimes pilose-ciliate on margins; bracts lanceolate to 
linear-lanceolate or oblanceolate to elliptic; flowers usually few in the axils of the median
and upper leaves, on very short peduncles; calyx lobes linear-attenuate, 15-25 mm. long,
villous-hirsute and conspicuously ciliolate; corolla lavender to light-blue, 3-7 cm. long,
the tube to 45 mm. long, the limb mostly 2 to rarely 4 cm. broad, in cleistogamous
flowers the reduced corolla is tubular and closed; capsule brownish, to 15 mm. long and
5 mm. broad, glnbrous, constricted at base; seeds few, ovate to suborbicular, 3 mm. in
diameter. R. ciliosa of auth'. In open forests, savannahs and old fields, primarily in e.
fourth of Tex., rare on Edwards Plateau and in the Panhandle, Apr.-Oct.; from Pa. and
W.Va. to Mich., Ia. and Neb., s. to Fla. and Tex.

Those variations in this species that are considered to be distinctive and that have
been named are segregated in the key. They are here given further consideration. 

Var. depauperata Tharp & Barkl. is characterized by its weak filiform stems that are 
glabrescent to sparsely pilose, and its more or less oblanceolate sparsely pubescent to 
sparsely pilose leaves. 

Var. frondosa Fem. has intemodes strongly villous-hirsute, the large usually obtuse 
leaves of the primary axis ovate to oval-oblong or widely elliptic and 3.5-8 cm. and 2-4 
cm. wide, the corolla 3-5 cm. long with the tube 1.2-3 cm. long.

Var. longiflora (Gray) Fem. with stems villous-hirsute; leaves copiously villous-hirsute
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on veins and margins; larger leaves of the main axis elliptic-oblong to oblong-lauceolate, 
3-6 cm. long, 1-2.5 cm. wide, obtuse to subacute at the apex; corolla 5-8 cm. long, its
tube 3-5 cm. long.

Var. expansa Fern. with stems to 85 cm. high, the internodes strongly villous-hirsute; 
larger leaves of the principal axis ovate to oval-oblong or broadly elliptic, obtuse at apex, 
3-7.5 cm. long, 2.5-4 cm. wide, ciliate-hirsute; corolla 5-8 cm. long, the tube 3-5 cm. long.

16. Ruellia caroliniensis (Walt.) Steud. Stem erect, simple to divergently or strictly
branched, to 9 dm. high, canescent-pilose, villous, hirsute, puberulent or rarely glabres
cent, the upper nodes greatly abbreviated and with crowded leaves and glomerules, the 
lower nodes elongate; lower leaves more or less obovate and rounded at apex; middle 
and upper leaves distinctly petioled, ovate to lanceolate, oval, elliptic or oblong, com
monly strigose above, strigose, hispid, pilose or glabrescent beneatl1; glomerules very 
short-peduncled to subsessile, mostly crowded at the 1 to 4 upper nodes; bracts linear 
to lanceolate or ovate to elliptic, narrow, nearly equaling or shorter than calyx; calyx lobes 
linear-setaceous, to 25 mm. long, usually strigose-ciliate; corolla lavender to lilac-blue, 
2-5 cm. long, the slender tube to 27 mm. long, the limb 15-25 mm. broad; capsule
brownish, glabrous to pilose or hirtellous, to 17 mm. long, constricted below; seeds
orbicular to oval, about 3 mm. long. In pinelands, thickets and prairies in e. Tex., May
Oct.; from N.J. to 0. and s. Ind., s. to Fla. and Tex.

Those variations in tllis species that are considered to be distinctive and that have been 
named are segregated in the key. They are here given further consideration. 

Var. semicalva Fern. is similar to var. caroliniensis but the stems are scarcely villous• 
hirsute, the leaves are glabrescent to sparsely strigose beneath, and the capsules are 
frequently glabrous. 

Var. salicina Fem. has simple to sparingly branched canescent-puberulent to sub
villous stems to 7 dm. high; leaves of upper nodes narrowly lanceolate to linear-lanceolate, 
2 cm. wide or less, glabrescent to sparsely strigose beneath; calyx segments canescent
pilose to glabrescent and ciliate; corolla 2-3 cm. long, witll the throat above 5-10 mm. 
in diameter. 

Var. serrulata Tharp & Barkl. has filiform stems witll elongate internodes and narrow 
dentate leaves. 

17. Ruellia Drummondiana (Nees) Gray. Plant perennial from a short subligneous
rhizome, many-rooted from the nodes of the rhizome; stems to 75 cm. high, somewhat 
four-angled, puberulent and sparsely softly pilose, slender-branched, with petioles to 
3 cm. long, ovate to ovate-elliptic, to 15 cm. long and 9 cm. wide, tapering to the obtuse 
to subacute apex, somewhat abruptly cuneate at base, undulate-margined, dark-green and 
sparsely appressed-pubescent above, pale-green and sparsely pilose beneatll; glomerules 
lateral, usually short-peduncled, witl1 two oval bracts whose blades are about 7 mm. long 
and 5 mm. broad; flowers 2 to 7; calyx lobes gradually tapering into subulate tips, 12-35 
mm. long, those of some flowers much longer than in others, white-pilose-pubescent;
corolla 32-42 mm. long, lavender; fruit short-pedicellate, about 1 cm. long and 4 mm.
broad, minutely canescent, the style base tending to be persistent as a long point; seed 
with white appressed pilosity, 5 mm. in diameter. Among boulders on slopes along streams 
and in canyons in s.-cen. Tex., June-Oct.; endemic. 

6. STENANDRIUM NEES

Small perennial caulescent or acaulescent herbs; leaves often radical; flowers borne in 
spikes that are sessile to subsessile or pedunculate or are borne on slender scapes; 
peduncles and scapes simple or branched; bracts ovate to lanceolate, herbaceous, entire 
or occasionally toothed; calyx segments 5, narrow, subequal, usually striate-nerved; 
corollas pink to white or purple, the slender tube cylindric and more or less incurved and 
briefly ampliate at throat, tile oblique limb spreading and 5-lobed, the obovate lobes 
rounded or retuse and imbricate; stamens 4, didynamous, affixed in tile throat of the 
coroJla tube, included, the free parts of filaments very short; antl1ers oblong, I-celled, 
conniving or subcohering in pairs, sometimes barbellate at tip, muticous at base; style 
subclavate at apex, scarcely 2-lobed; ovules 2 in each cavity; capsules oblong to subfusi
form, subterete; seeds 4 or fewer by abortion, piano-compressed, orbiculate, minutely 
hispid or muricate, subtended by rather long retinacula. 
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Approximately 30 species tl1at are widely distributed tluoughout tropical and sub
tropical regions of America. 
1. Stems well-developed; leaves subsessile, oblanceolate to narrowly spatulate, decur-

rent at base, to 4 5  mm. long; plants conspicuously white-pilose .............. . 
. . . . . • . . . • . . . . . • . • . . . . . . . . • • • . . . • . . . . . . . . . . • . 1. S. barbatum. 

1. Stems none or (if present) short and inconspicuous; leaves petiolate, ovate, to 1 5  mm.
long; lower surface of petioles green ............. 2. S. fascicularis. 

I. Stenandrium barbatum T.&G. Dwarf multicipital plants to 6 cm. high, witil a stout
woody underground stem; leaves oblanceolate to narrowly spatulate, to 4 5  mm. long and 
1 mm. wide, obtuse to acute at apex, gradually narrowed to an indistinct petiole, entire, 
puberulent with straight stiff hairs and bearing additional segmented hairs to 2 mm. long; 
spike densely flowered, at first shorter tilan and later slightly exceeding tile leaves, to 
3 cm. long; bracts oblong-lanceolate, about 1 5  mm. long and 3 mm. wide or the upper
most narrower, acuminate, puberulent and pilose, the long hairs mostly near the margins; 
bractlets subulate, 2-3 mm. long, I-nerved, tipped by a white hairlike point 1-1.5 mm. 
long, ciliolate; calyx 6 mm. long; calyx lobes lance-subulate, 3- 5 mm. long, 3-nerved, 
ciliolate; corolla about 15 mm. long, purple, glabrous or bearing a few minute hairs near 
tile base, tile throat 5-6 mm. wide and bearded within, the tube 6 mm. long and 2.5 mm. 
broad at base (narrowed above to 1.5 mm.), the obovate lobes notched at apex; ovary 
and style glabrous, the style 5-6 mm. long, the stigma 2-lobed, funnelform; capsule 
oblong, 12 mm. long, 4- 5 mm. in diameter, blunt at tip, glabrous; seed brown, densely 
pilose. On limestone slopes and ridges, and in clay shales and rubble in the Trans-Pecos, 
Mar.-June; also in s.e. N.M. and n. Mex. 

This species is well-marked by its multicipital habit, stout roots and shaggy white 
pubescence. 

2. Stenandrium fascicularis ( Ben th.) Wasshausen. Rootstock to 3 cm. long, the roots
thick-fibrous; stems very short or none; leaves with puberulent-pilose petioles to 1 5  mm. 
long, ovate, to 3 cm. long and 2 cm. wide, rounded or obtuse at apex, glabrous to 
puberulent or sparingly pilose on the lower surface; spikes ovate, 1-2 cm. long, 8-1 5 mm. 
· broad; bracts lanceolate, 9-12 mm. long, 2.5-3 mm. wide, the tips of the lower ones acute
to obtusish, the upper acuminate or cuspidate, all faintly 3-nerved, ciliate with spreading
hairs to 1.5 mm. long; bractlets subulate, 4.5 mm. long, 0.5 mm. wide, sparingly ciliolate;
pedicels to 4 cm. long but usually much shorter, puberulent; calyx segments lanceolate,
about 1 cm. long, sparingly ciliolate at apex, papillose on margins near base; corolla
purple, puberulent, 1-1.2 cm. long, the tube 5-6 mm. long and 2 mm. wide at base
(narrowed to 1 mm. near throat), the limb 8-10 mm. broad; corolla lobes obovate, the
posterior slightly smaller than the anterior, 3- 5 mm. long, 2-4 mm. wide, rounded; ovary
1.5 mm. long, the style 6 mm. long, both glabrous; capsule about 9 mm. long, 2-3 mm.
in diameter, somewhat blunt at tip, glabrous; seeds 3.5 mm. long, 2 mm. wide, appressed
pilose with whitish hairs. S. fioridanum of auth., S. dulce of auth. Rare in moist soil,
river bottoms, and beneath brush on clay dunes and deltas, Calhoun to Willacy Co., also
Webb. Co. on the Rio Grande Plains, swnmer; in Fla., Tex. and cen. Mex.

7. CARLOWRIGHTIA GRAY

Plants suffrutescent or herbaceous, minutely cinereous-puberulent or glabrate, some
times glandular; branchlets slender; leaves small, narrow and entire; flowers usually 
small, loosely spicate or racemose, often paniculate; calyx 5-parted or -cleft; corolla 
purple to cream-colored, the tube slender, the throat not dilated, the limb nearly equally 
4-cleft; stamens 2, the anther cells equal, inserted at the same height; capsule stipitate,
4-seeded.

A genus of about 20 species, chiefly in Mexico and southwestern United States.
1. Leaves linear or nearly so; pubescence nonglandular ... 1. C. linearifolia.
1. Leaves lanceolate to broadly ovate ( 2)
2( 1 ). Flowers chiefly in long naked spikes; leaves nearly sessile, 6 mm. wide or less ..

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. C. arizonica. 
2. Flowers axillary or in short spikes ( 3)
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3(2 ). Leaf blades oblong to lanceolate, at least 4 times as long as wide ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. C. parviflora. 

3. Leaf blades lance-oblong to broadly ovate, about 2 times as long as wide ( 4 )
4 (3). Pubescence all or chiefly nonglandular ........... 3. C. Torreyana. 
4. Pubescence chiefly of gland-tipped hairs ............ 4. C. serpyllifolia. 

1. Carlowrightia linearifolia (Torr.) Gray. Plants suffrutescent or herbaceous, to 12
dm. tall; stems slender, branching, ascending, minutely scaberulous; leaves attenuate to 
the sessile base, linear to filiform-linear, to 35 mm. long, short-acuminate, firm, scaberu
lous or minutely puberulous; flowers borne in axillary pairs and terminal panicles, the 
scaberulous peduncle to 24 cm. long; bracts 2, subulate, about 1 cm. long, scaberulous, 
the lower bracts foliaceous and intergrading with the leaves; bractlets 2, 1-1.5 mm. long, 
subulate; calyx deeply 5-parted, the lanceolate divisions similar to and equaling the 
bractlets, about 2 mm. long and 0.5 mm. wide, puberulous; corolla purple, to 14 mm. 
long, the oblong lobes twice the length of the tube; anthers sagittate, the cells at base 
very obtuse or retuse; filaments hirsute-puberulent; capsule 22 mm. long, glabrous or 
sparingly scaberulous, clavate, the stipe as long as the body of the capsule. In sandy
gravelly soils and among rocks and boulders on slopes, along arroyos and in canyons 
in the Trans-Pecos, May-Oct.; from Tex. to Ariz. and n. Mex. 

2. Carlowrightia parviflora ( Buckl.) Wasshausen. Plants suffrutescent, to 4 5  cm. tall;
stems quadrangular, slender, branching, ascending, almost subglabrous, the young 
branches glandular-pubescent; leaves subsessile or with petioles to 5 mm. long, oblong 
to lanceolate, attenuate at apex, obtuse at base, to 1 dm. long and 11 mm. wide, the 
margins revolute, the upper leaf surf ace turning olive-green upon drying, cystoliths 
clearly visible on both surfaces; flowers borne in curved terminal opposite sessile short
interrupted spikes, glandular-pubescent; bracts 2, subulate, to 3 mm. long, glandular
puberulent; bractlets 2, about 1 mm. long, subulate; calyx deeply 5-parted, the long
subulate segments about 3 mm. long and 0.7 mm. wide, glandular-pubescent; corolla 
blue or white, to 8 mm. long, the subulate lobes acuminate, the tube narrow, twice as 
long as the calyx, puberulous; anthers sagittate, the cells at base very obtuse or retuse; 
filaments subglabrous to sparsely puberulent; capsule 5-11 mm. long, ovoid, acute, the 
stipe as long as the body, glabrous; seeds Hat, roughened, 3 mm. broad, turning dark
brown upon drying. Dianthera parviflora ( Buckl.) Gray. In gravelly or sandy-loamy soils 
in chaparral in the Rio Grande Plains, Feb.-June; also n. Mex. 

3. Carlowrightia Torreyana Wasshausen. Plants perennial with a stout root, to 35
cm. tall; stems erect or diffuse, often numerous and tufted, simple or branched, glabrous
to pilose; leaves ovate to oval or suborbicular, 1-3 cm. long and to 12 mm. wide, acute
to short-acuminate at apex, more or less abruptly contracted into short petioles, undulate
to repand, finely to densely pubescent; petioles slender, to 6 mm. long, glabrate to pilose,
the hairs spreading; flowers sessile, borne in interrupted more or less curved spikes to
1 run. long, the rachises glabrate to pubescent with the hairs appressed or curved; bracts
2, subulate, about 3 mm. long, puberulous; bractlets 2, subulate, about 2 mm. long; calyx 
deeply 5-parted, the linear-subulate lobes acuminate, 2.5-3 mm. long and 0.4 mm. wide,
puberulous; corolla white to purple, about 8 mm. long, the lips about as long as the tube,
the glabrous upper lip obtuse or retuse, the puberulous lobes of the lower lip oblong and
obtuse; anthers sagittate, the cells at base very obtuse or retuse; filaments hirsute -puberu
lent; capsule 9-13 mm. long, ovoid, acute, the stipe shorter than the body; seeds flattish,
3 mm. broad, black, roughened, with crenate margin. Croftia paroifolia (Torr.) Small,
Dianthera parvifolia (Torr.) Gray. On ledges and in gravelly-silty soils and among loose
rocks on slopes, along creeks and in chaparral on the Edwards Plateau and in the Rio
Grande Plains and Trans-Pecos, Apr.-July; also N.M. and Mex.

4. Carlowrightia serpyllifolia Gray. Plants suffrutescent, to 28 cm. tall, loosely
branched, the branches whitish; stems erect, ascending, simple or branched, glabrous to 
sparsely pilose; leaves oblong-lanceolate to ovate, to 1 5  mm. long and 4 mm. wide, acute 
to short-acuminate at apex, attenuate at base and more or less contracted into a short 
petiole, glandular-puberulent; flowers borne axillary and in short curved spikes to 5 cm. 
long, the rachises densely glandular-puberulous with the hairs straight; bracts 2, subulate, 
about 2 mm. long, glandular-puberulous; bractlets 2, subulate, about 1.5 mm. long; calyx 
deeply 5-parted, the linear-subulate acuminate lobes 3-4 mm. long and 0.4 mm. wide, 
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glandular-puberulous; corolla purplish, deeply parted with the acute lobes to 7.5 nun. 
long and at least twice as long as the tube, sparingly and finely pubescent; anthers 
sagittate, about 1 mm. long; filaments glabrous, to 9 mm. long; capsule about 18 mm. 
long, the stipe equaling the body of the capsule; seeds dark, flattish, about 4 mm. broad, 
the margins dentate. On bluffs, cliffs and open rocky slopes among boulders in the Trans
Pecos, July-Sept.; also adj. Mex. and probably s.e. N.M. 

5. Carlowrightia arizonica Gray. Low diffusely branched perennial with a woody
base, 5 dm. high or less, the cinereous branches minutely puberulent; leaves short
petioled, oblong to linear-lanceolate, to 3 cm. long and 4 mm. wide, acuminate; flowers 
white to cream-colored or purple, sparsely spicate on filiform branchlets; bracts subulate, 
longer than the calyx, the bractlets minute or none; calyx deeply 5-cleft, the subulate 
lobes to 2 mm. long, puberulent; corolla to 1 5  mm. long, the narrowly oblong lobes twice 
the length of the narrow tube or the posterior lobe broader above with a yellow 
spot on the face, contracted below; stamens exserted; anthers sagittate, oblong, the cells 
at base very obtuse or retuse; filaments attached in throat of corolla tube, 6 mm. long, 
glabrous; capsule to 1 cm. long, ovoid, acute, the stipe usually slightly longer than the 
body of the capsule; seeds 4, with a cordate profile, about 2.5 mm. and 3 mm. wide, the 
tip acuminate, surface unevenly covered with sharp-pointed papillae. In rocky dry soil 
in the Trans-Pecos, Mar.-Sept.; from Tex. to Ariz. and n. Mex. 

8. ANISACANTHUS NEEs

Branched shrubs; stems stout or slender, with brown or gray bark exfoliating in thin 
strips; leaves opposite, petiolate or sessile, lanceolate to linear, punctate, with cystoliths 
common on the upper surface; inflorescence spicate to racemose or paniculate; flowers 
borne singly or several at a node, second or opposite; bracts and bracteoles mostly tri
angular to linear, usually caducous, pubescent; calyx subequally 5-lobed, the lobes 
triangular to linear-acuminate, pubescent to glabrous; corolla usually red, mostly pilose, 
tubular to funnel-shaped, more or less arcuate, somewhat inflated at the base around the 
ovary, 2-lipped, usually recurved, the posterior lip entire or slightly emarginate, the 
anterior lip 3-lobed; stamens 2, epipetalous anteriorly, usually at the base of the central 
lobe and alternate with the corolla lobes; filaments more or less thick and fleshy, colored, 
glabrous; style filifonn, glabrous, about as long as the corolla, the simple stigma 2-lobed; 
fruit a subpyriform capsule, slightly beaked, usually narrowed at the base to form a 
relatively distinct stipe, glabrous and shiny; seeds 2 to 4, discoid, more or less tuberc:u
late, each supported by a curved retinaculum usually at about the same height in the 
body of the capsule. 

A small genus of about 1 5  species in southwestern United States and Mexico. 
1. Corolla 4- 5 cm. long; calyx 6-10 mm. long, the lobes linear-ligulate, somewhat at-

tenuate, separate almost to the base .............. 1. A. insignis. 
1. Corolla 3-4 cm. long; calyx mostly 5 mm. long, the lobes ovate to lanceolate, 2-3

mm. long, acute .............................. 2. A. Wrightii. 

I. Anisacanthus insignis Gray. Slender vinelike shrub to 2 5  dm. high; stems pubescent
in lines; lower leaves lanceolate to ovate, to 7 cm. long and 3 cm. broad, slightly 
acuminate; upper leaves and those of the flowering branches sessile, linear to linear
lanceolate, to 4 cm. long and 5 mm. broad, essentially glabrous; flowers borne in short 
racemose clusters in the axils of fallen leaves; bracts and bracteoles puberulent, sometimes 
glandular, obovate to elliptic or ovate, reduced from about 1 cm. to about 2 mm. in 
length; pedicels 3-8 mm. long, glandular; calyx 6-10 mm. long, stipitate-glandular, the 
linear-ligulate lobes separate almost to the base and somewhat attenuate; corolla mostly 
5 cm. long, curved, slightly infundibuliform, the linear lobes recurved and longer than 
the tube; stamens alternate, inserted at the base of the central anterior lobe; anthers 
4 mm. long, the parallel anther sacs slightly oblique; disk at base of ovary about 1 mm. 
high; capsule 2 cm. long, stipe as long as or longer than the body; seeds 4, sometimes 
1 or 2 aborted, about 5 mm. in diameter, slightly obliquely discoid, brown, more or less 
tuberculate. In canyons and arroyos in the Trans-Pecos, June-Nov., also n. Mex. 

2. Anisacanthus Wrightii (Torr.) Gray. Shrubs, to about I m. high, the young branches
dull-green and pubescent in 2 lines; lower leaves with pilose petioles to 1 cm. long, 



1470 Acanthaceae (Acanthus Family) 

lanceolate, to 5 cm. long and 2 cm. broad, hispid to glabrate; flowers usually borne singly 
or in pairs in secund terminal spicate inflorescences, subsessile to short-pedicellate; bracts 
and bracteoles lanceolate, acuminate, 2-5 mm. long, puberulent; calyx about 5 mm. long, 
puberulent, glandular; calyx lobes ovate to lanceolate, acute, 2-3 mm. long, with few 
scattered hairs along margin and at tip; corolla 3-4 cm. long, the lobes narrowly ovate 
and obtuse, posterior lobe slightly emarginate, the nearly straight slender tube scarcely 
dilated at the throat and longer than the lobes; stamens epipetalous, inserted near sinuses 
of the central anterior lobe, the filaments about 1 cm. long; anthers 3 mm. long, the 
anther sacs connected nearly half their length from the tips; ovary extending about 2 
mm. above the disk; capsule about 15 mm. long, the body about 6 mm. thick and shorter
than the stipe; seeds 2, rarely 4, about 5 mm. in diameter. On rocky banks and floodplains
of streams on the Edwards Plateau, June-July; also n. Mex.

9. TETRAMERIUM NEES

Fruticose or suffruticose plants; stems usually much-branched, the pubescence often 
disposed in 2 opposite lateral lines; leaves sessile or petioled, linear to ovate, entire, 
glabrous or pubescent; flo�ers borne in terminal or axillary 4-angled spikes; bracts 
conspicuous, usually closely imbricate, opposite, ciliate, cuspidate at tip; calyx 4- or 
5-parted, the segments ciliate; corolla infundibuliforrn to tubular, the tube straight or
slightly curved, the upper lip entire or emarginate, the lower lip 3-lobed with the lobes
nearly equal; stamens 2, included, the anther sacs slightly converging toward the apex
with one a little longer than the otl1er; capsule obovate, apiculate, contracted below into
a solid base, usually hispid and 4-seeded ( sometimes 2-seeded); seeds flattened, tubercu
late or muriculate.

About 25 species from the southern United States to Colombia and Ecuador. 
1. Bracts hirsute-pubescent, strongly 3- to ·5-nerved, spinulose-pointed, hispid .. ..... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. T. hispidum. 
I. Bracts scabrous-puberulent, not at all hirsute, lightly 3- to 5-nerved and veiny ..... 

. . . . . . . . . . . . . . . . . . • . . . . . . . . • . . . . . . . . . . . . . . . . . 2. T. platystegium. 

1. Tetramerium hispidum Nees. Suffruticose plant, decumbent to ascending, to 1 m.
high; stems several, freely branched, slender, at first evenly hispid ( later pubescent in 
lines) to glabrate; leaves with pubescent to glabrate petioles to I cm. long, lanceolate to 
lanceolate-ovate, occasionally ovate, to 5 cm. long and 25 mm. broad, usually acuminate 
to acute at the apex, cuneate to rarely subcordate at the base, at first scattered-pubescent 
on both surfaces but more conspicuously so on the midrib and nerves, later glabrate; 
inflorescences more or less loosely spicate, the spikes 1-5 cm. long; bracts lanceolate to 
lanceolate-ovate or occasionally ovate, acuminate to acute or occasionally obtusi5h at 
the apex, contracted below the middle to a subpetiolate base, 3- to 5-nerved, scattered
hispid on the outer surface but more conspicuously so •On the nerves, hispid-ciliate, 
usually conspicuously recurved near tl1e apex with a mucro 0.5-0.8 mm. long; bracteoles 
1 to 5, linear-lanceolate, 1-3 mm. long, hispidulous; calyx lobes 4, linear-lanceolate, his
pidulous; corolla 9-11 mm. long; middle lobe of the anterior lip oblong-obovate, about 
5 mm. long and 1.3 mm. broad, obtusish at the apex, concave; lateral lobes of the anterior 
lip ovate-oblong, about 5 mm. long and 2 mm. broad; poste1ior lip obovate, about 5 mm. 
long and 2 mm. broad, subemarginate; capsules 4-5 mm. long, about 2 mm. broad, 
pubescent near the apex, the constricted base about 1.5 mm. long; seeds 4, 1. 3 X 1.2 
mm. On rocky walls of canyons in the Trans-Pecos, May-Sept.; also s. Ariz. and Mex.

2. Tetramerium platystegium Torr. Stems freely branched, slender, at first evenly
short-hispid-pubescent, later pubescent in lines or glabrous; leaves with hispid to glabrous 
petioles about 1.5 mm. long, elliptic-lanceolate to elliptic-linear, to 5 cm. long and 1 2
mm. broad, acutish to obtuse at apex, cuneate at the base, sparsely hispid to glabrous
on both surfaces but more conspicuously so on the midrib and nerves; inflorescences more
or less loosely imbricated, the spikes 1-4 cm. long, the intemodes 3-5 mm. long; bracts
erect, ovate, acute at apex, mucronate, cordate at base, 1-2 cm. long, 8-15 mm. broad,
inconspicuously hispidulous sparingly intermixed with minute gland-tipped hairs; calyx
lobes 5, lanceolate, 2-3 mm. long, hispidulous; corolla 1 8- 25 mm. long, the tube 1.3-1.8
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mm. long; middle lobe of the anterior lip elliptic-ovate, 6-7 mm. long, about 3 mm.
broad; lateral lobes of the anterior lip elliptic-ovate, 6-7 mm. long, 3 mm. broad; posterior
lip elliptic-ovate, 6-7 mm. long, 2-2.5 mm. broad, emarginate; stigma exserted; capsule
about 8 mm. long and 4 mm. broad, the constricted base 2 mm. long; seeds 2, muriculate,
3.2 X 3 mm. In the Rio Grande Plains and Edwards Plateau, summer; ? endemic.

10. DICLIPTERA Juss.

Stems more or less hexagonal in cross section; leaves petioled, mostly ovate, entire or 
undulate; flowers 1 to several, borne in often contracted cymes that form spikes or 
panicles subtended by an involucre of 2 to 4 pairs of conspicuous bracts; calyx 5-parted, 
hyaline; corolla narrow, slightly ampliate, the limb 2-lipped; stamens 2, the anther sacs 
often unequal with the longer one sometimes calcarate at base; staminodes none; capsules 
ovoid or subglobose, the placentae separating elastically from their walls and rupturing 
on dehiscence; seeds 2 or 4. 

About 1 50 species in tropical and temperate regions of the world. The species are 
easily recognized by their hexagonal stems and flattened bracted reduced cymes. 

1. Outer bracts obovate, 2 or less times longer than wide ............•............ 
. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 1. D. brachiata.

1. Outer bracts oblong-spatulate, 3 times longer than wide . ....................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. D. Vahliana.

I. Dicliptera brachia ta ( Pursh) Spreng. Herb to 7 dm. high; stems erect or ascending,
rather slender, with nwnerous spreading branches, from almost glabrous to pilose-pubes
cent, rarely spreading-villous or hirsute; leaves oblong-ovate to ovate-lanceolatc, to 1 dm. 
long and 5 cm. wide, membranaceous, mostly acuminate at apex, narrowed at base and 
decurrent on a slender petiole to 3 cm. long, glabrous to pilose-pubescent; flowers 
clustered in the axils and more or less paniculate, short-peduncled to subsessile; branches 
of the panicle subtended by leaves similar to but smaller than those of the main stem; 
bracts varying from broadly obovate to spatulate-oblong, to 7 mm. long and 4 mm. wide 
near the middle, rounded at summit, narrowed at base; calyx subhyaline, 3-3.5 mm. long, 
campanulate, papular-puberulous or glabrous toward base; corolla purple or flesh-colored, 
finely pubescent, 1.5-2 cm. long; stamens partly enclosed by the upper lip of the corolla 
and reaching to its apex, the filaments glabrous to minutely pilose toward base; capsule 
ovoid, 5-6 mm. long, the solid stipitate basal portion 1 mm. long, the tip of the capsule 
emarginate and apiculate , the surface of capsule ciliate toward apex, sparsely pilose 
elsewhere; seeds brown, oval, flattened, about 2 mm. long and broad, essentially glabrous. 
Incl. var. glandulosa (Scheele) Fern. and var. Ruthii Fern., Diapedittm brachiatum
( Pursh) 0. Ktze. In shady and moist places mostly in cen. and s. Tex., July-Oct.; from 
Fla. to Tex., n. to Va., Ind. and Mo. 

2. Dicliptera Vahliana Nees. Herb to 1 m. high; stems erect or ascending, thinly
puberulous, the papular hairs interspersed with scattered amber or whitish disk-tipped 
ones; leaves with petioles 1-1.5 cm. long, oblong-lanceolate, to 5 cm. long and 2 cm. 
wide or the lowermost larger, obtuse to short-acuminate at tip, apiculate, narrowed at 
base and decurrent on the petiole, essentially glabrous; flowers usually solitary, subtended 
by a pair of oblong-spatulate bracts 1.5 mm. long and 0.75 mm. wide at base, more or 
less secund in lax spikes, these forming large much-branched panicles, the branches of 
the panicle subtended by leaves similar to those of the main stem but smaller, innermost 
bracts lanceolate, 2.5-3 mm. long, acuminate, densely papular-puberulous; calyx sub
hyaline, 2.5 mm. long, campanulate, the triangular segments about 1 mm. and papular
puberulous or glabrous toward base; corolla red, finely pubescent, 28 mm. long; stamens 
partly enclosed by the upper lip of the corolla and reaching to its apex, the filaments 
minutely pilose toward base; anthers 2.5 mm. long and 1.5 mm. broad, bearing a few 
minute marginal hairs; capsules ovoid, 5-6 mm. at tip, the solid stipitate basal portion 
2 mm. long, the tip of the capsule emarginate and apiculate, the entire surface except 
the basal portion rather densely retrorsely pubescent; seeds light-brown, oval, flattened, 
about 2 mm. long and broad, sparingly puberulous, the hairs papular and retrorsely 
barbed. Rare in the lower Rio Grande Valley; in s. U.S. to n. S.A. and the W.I. 
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11. SIPHONOGLOSSA 0ERST.

Shrubs or sufirutescent herbs; bracts none; bractlets Gmall; leaf blades entire; flowers 
sessile, solitary or few, borne in the axils of the uppermost leaves or occasionally on 
short peduncles; calyx segments 4, narrow, short-acuminate; corollas white, blue or 
purple, the slender elongated tube terete, the limb 2-lippcd, the upper lip entire or 2-lobed, 
the lower lip 3-lobed and spreading; stamens 2, adnate to the mouth of the corolla tube, 
included or exserted but not reaching beyond the upper lip of the corolla; anthers 2-
celled, the cells more or less superposed; staminodes none; stigmas slightly 2-lobed; 
capsules clavate, usually 4-seeded. 

A small genus of tropical and subtropical plants consisting of about 15 species, ranging 
from the southern United States to northern South America; also tropical and South 
Africa. 

I. Stems with spreading evenly scattered hairs .. ... .... 1. S. pilosella.
I. Stems with reflexed hairs disposed in decussating lines . 2. S. Greggii.

1. Siphonoglossa pilosella (Nees) Torr. Plants low, branching from a suffrutescent
base, to 3 elm. high; stems hirsute with scattered spreading hairs; leaves subsessile, ovate 
to oval, to 4 cm. long and 2 cm. wide, subacute at apex, the upper surface glabrous or 
sparingly hirtellous below; flowers one to several, solitary in the axils of the uppermost 
leaves or terminating densely hirtellous axillary peduncles to 4 mm. long; bractlets sub
tending the calyx to 2.5 mm. long, hirtellous, the segments gradually narrowed to a 
slender tip; corollas lavender, to 28 mm. long, hirtellous; corolla. tube cylindric, 2 mm. 
in diameter at base, reduced to 1 mm. at 4 mm. above base, thence gradually enlarged to 
2.5 mm. at mouth; upper corolla lip ovate, about 1 cm. long and 2.5 mm. wide near 
base; lower corolla lip 3-parted, the elliptic lobes about 8 mm. long and 3 mm. wide; 
stamens inserted near the mouth of the corolla tube; filaments 5 mm. long, glabrous; 
anthers 1.5 mm. long, their lobes more or less superposed; style about 15 mm. long, 
glabrous, the stigma linear-lanceolate; capsule clavate, 8-9 mm. long, 3 mm. broad, about 
3 mm. thick, glabrous, narrowed to a blunt tip, the solid basal stipe about 3 mm. long; 
seeds 4, about 3 mm. in diameter, somewhat flattened, tuberculate. S. dipteracantha
(Nees) Heller. In rocky and gravelly soils in chaparral on hills, banks and along streams 
in the s. two thirds of Tex., Apr.-Oct.; also adj. Mex. 

2. Siphonoglossa Greggii Creenm. & Thomps. Plants with suffrutescent base, to 2 dm.
high; stems erect or ascending, subcylindrical and often quadrangular, pubescence of 
reflexed hairs disposed in descussating lines; leaves opposite, short-petioled, lanceolate to 
obovate, to 25 mm. long and 7 mm. wide, acute to obtuse or rounded at apex, entire at 
base, gradually narrowing, glabrous above, somewhat paler when young, the nerves and 
veins appressed-puberulent; upper flowers axillary, solitary, sessile, the bracts subspatu
late; calyx deeply 5-parted, 4 mm. long; calyx lobes linear to lanceolate, glabrous; corolla 
white, lavender, 1.5-2 cm. long, bilabiate; lower corolla lip horizontal, spreading, tri
lobate; upper corolla lip suberect, notched; corolla tube slender, 9-14 mm. long, exterior 
pubescent; ovary and style glabrous; capsule about 7 mm. long, smooth; seeds suborbicu
lar and compressed, the surface warted, approximately 2 mm. in diameter. In chaparral, 
on the edge of thickets and along streams in the Rio Grande Plains and Valley of s. Tex., 
Mar.-Oct.; also adj. Mex. 

12. YEA TESIA SMALL
A monotypic genus. 
1. Yeatesia viridiflora (Nees) Small. Perennial to 6 dm. high, puberulent to almost

glabrous; stem erect, simple or branched, slightly glaucous, when dry with a contracted 
ring above each node as if articulated; leaves large, to 12.5 cm. long and 5 cm. wide, 
bright-green, membranaceous, ovate-lanceolate to oval, acuminate at apex, gradually 
tapering into a short /etiole, glabrous on lower surface, slightly hairy above; flowers
numerous, axillary an terminal, in oblong and somewhat strobilaceous usually short
peduncled cylindrical compact spikes; bracts oval to obovate, with a narrowed base, 
about 15 mm. long, mucronate, hirsute-ciliate; bractlets similar to bracts but smaller, 
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about half the length of the capsule; calyx sessile, somewhat glumaceous, deeply 5-parted; 
calyx lobes setaceous-subulate, sparingly hirsute-ciliate, the innermost smaller; corolla 
white to flesh-colored, 3- or 4-toothed, almost salverform, about 15 mm. long, the 
spreading lobes about 5 mm. long; stamens 2, with oblong contiguous and similar anther 
cells that are muticous, with rarely one or both mucronate at base; Slaments slender, 
inserted and included within the tube of the corolla; capsule clavate-oblong, firm-cori
aceous, 4-seecled, the body longer than the stipelike base; seeds glabrous, minutely 
rugulose, Gatesia laetevirens ( Buckl.) Gray. In pinewoods, gulf prairies and marshes 
of e. Tex., July-Oct.; from Fla. to Tex., n. to Ga. and Tenn. 

13. JUSTICIA L.

Herbs or shrubs; leaves opposite, petiolate, entire; flowers solitary or in spikes or 
panicles; bracts various, small, linear to subulate, distant, conspicuous and imbricate; 
calyx segments 5 or ( in some species ) 4, usually narrow and nearly equal; corollas usually 
white, pink or purple, sometimes with purple or white markings in throat, the tube 
usually rather narrow, the limb 2-lipped, the upper lip 2-lobed, the lower lip 3-lobed; 
stamens 2, often slightly exserted but usually not exceeding the corolla lips; anther cells 
2, more or less superposed, one or both cells apiculate or tailed, the connective narrow 
to broad, the lobes parallel or obliquely affixed; capsules clavate, 4-seeded. 

About 300 species, mostly tropical. 
1. Flowers borne on long sterile peduncles ( 2 )
1. Flowers borne in the leaf axils ( 3 )
2 ( 1 ). Flowers capitate, the heads dense, at length oblong ...................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. J. americana. 
2. Flowers in spikes, lax on one side .................. 2. J. lanceolata. 

3 (1 ). Flowers clustered in upper leaf axils; corolla nearly or quite 25 mm. long; roots 
diffusely branched ...........................• 3. J. Runyon ii. 

3. Flowers borne sessile and solitary; corolla less than 10 mm. long; rootstock thick,
ligneous ( 4 )

4( 3 ). Leaves slender or acicular, 3-15 mm. long, 1 mm. or less wide .............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. J. W arnockii. 

4. Leaves obovate, the upper ones linear-lanceolate, less than 12 mm. long, more than
1 mm. wide .................................. 5. J. Wrightii. 

1. Justicia americana ( L.) Yahl. AMERICAN WATER-WILLOW. Perennial glabrous plant,
colonial by rhizomes, to 1 m. high; stem erect, sulcate-angled, slender, usually simple, 
often rooting below; leaves linear to lanceolate or narrowly oblong, gradually acuminate, 
narrowed at base into short petioles or sessile, to 16 cm. long and 25 mm. wide; flowers 
borne in capitate spikes to 3 cm. long at ends of slender axillary stiffly ascending peduncles 
that are to 15 cm. long; calyx 5-parted, longer than the intemodes above it; calyx lobes 
linear-subulate, about 7 mm. long; corolla violet or nearly white, 1-1.2 cm. long, its 
tube shorter than the lips, the base of the lower lip rough and palatelike, marked with 
purple dots; stamens 2, the glabrous filaments attached at tip of corolla tube and 6 mm. 
long; anther cells separating and somewhat unequal, the terminal anther sac transverse; 
capsule about 12 mm. long, exceeding the calyx, its stipe about the length of the slightly 
compressed body; seeds 4, densely verrucose, 3 mm. long, 2 mm. wide. Dianthera 
americana L. and var. subcoriacea (Fem.) Shinners. In shallow water and mud in e. and 
s.e. Tex., also on the Edwards Plateau and in n.-cen. Tex., Apr.-Sept.; from Ga. to Tex., 
n. to Que., Vt., N.Y., Ont., Wisc., Mo. and Kan.

2. Justicia lanceolata ( Chapm.) Small. LANCE-LEAVED WATER-WU.LOW. Perennial herb
to 3 elm. high; stems erect or spreading, more or less branched; leaves sessile or nearly 
so, linear to linear-elliptic or elliptic-lanceolate, somewhat acuminate, minutely puberu
lent, to 1 dm. long and 3 cm. wide; peduncles often branching, longer than the leaves; 
spikes slender, 3-10 cm. long, the numerous flowers scattered singly and quite evenly 
along one side; calyx segments narrowly linear, 5-7 mm. long and less than 1 mm. wide; 
corolla about 1 cm. long, lips nearly as long as the tube which is saccate near the base, 
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the upper lip truncate or retuse, the lower lip 3-lobed with middle lob_e truncate or retuse 
and the lateral lobe obtuse; stamens slightly exserted, the glabrous filaments attached 
about midway in the tube and 3-4 mm. long; anther cells unequal, the upper lobe 0.8 
mm. long, the lower lobe 1 mm. long and apiculate, the connective broad; ovary 1.5
mm. long, 2-celled, glabrous, ovules 2 in each cell; style 1 cm. long, puberulent at base,
the small stigma 2-cleft; capsule 1-1.5 cm. long, the body as long as the stipelike base or
shorter; seeds 4, disklike, 2 cm, in diameter, with thickened margins and smooth surface.
Dianthera lanceolata ( Chapm.} Small. In wet and swampy grounds in s.e. Tex., Mar.
June; from Fla. to Tex., n. to Va.

3. Justicia Runyonii Small. Plant woody, often with two or more stems from the top
of diffusely branched roots; stems lax, irregularly spreading or reclining and ultimately 
prostrate, sometimes rooting at the nodes, irregularly and sparingly branched, slightly 
enlarged at the nodes, the intemodes bright-green, very minutely pubescent; leaves more 
or less reflexed, lanceolate to linear-lanceolate or almost linear at the ends of the branches, 
somewhat cuneately narrowed into petiolelike bases, to 11.5 cm. long, acuminate at apex, 
minutely pubescent near the edges and on veins, dark-green above, pale-green beneath, 
veins rather prominent on both sides; flowers clustered in upper leaf axils, subtended by 
narrow ciliate bracts and bractlets that are less than 13 mm. long; sepals acuminate, 
about 1 cm. long, green and finely pubescent on the back, with the white margins ciliate; 
corolla reddish-purple and striped, about 25 mm. long, narrowed upward to a notched 
and 2-lobed apex, with sheathlike fold ( including the style} running from a hairy orifice 
near base of tube up to apex; upper corolla lip minutely glandular-pubescent without and 
with revolute margins; lower corolla lip with thin broad rounded lobes above saccate 
lower part of tube, the lateral lobes plain reddish-violet, the middle lobe with deep white 
fold, with white forking out into purple ground-color; stamens arched up into the upper 
corolla lip, the curved filaments somewhat flattened and slightly enlarged near middle; 
anther sacs unequally attached to filament connective; ovary conic-cylindric, seated in 
cuplike disk, green; style filiform, curved, white, the wide stigma obscurely two-lobed; 
capsule stout-clavate, about 17 mm. long, puberulent, whitish, the body green, acute at 
tip, the stipe stout; seeds globose-reniform, black-shining, about 4 mm. long. In the s. 
Rio Grande Plains, June-Aug.; also Tam. 

4. Justicia Warnockii B. L. Turner. Low much-branched glabrous shrubby perennial
to about 4 dm. high, the main stern to 6 mm. thick and covered with gray bark; ultimate 
branches yellow-green, very slender and crowded, broomlike; leaves very slender or 
acicular, to 15 mm. long and 1 mm. wide; flowers few, solitary and sessile in the leaf 
axils or terminating the slender branches; bracts 3-4 mm. long, linear to almost filiform, 
exceeding the calyx; calyx 2.5-3 mm. long, 5-parted, the subulate lobes 2-2.5 mm. long; 
corolla fugacious, 2-lipped, lavender with purplish blotches in two rows in the throat 
( these extending on the lobes}, 7.5-9 mm. long, the tube about 5 mm. long, 4-lobed; 
upper corolla lobe broad and straight, 2.5-2.7 mm. long, 1.3-2 mm. wide, notched at 
apex; lateral lobes of lower lip elliptic, 2.3 mm. long by 1.2 mm. wide, the concave 
central lobe 2 mm. long by 3 mm. wide; stamens slightly exserted; filaments attached 
about midway in the tube, 1.5-2 mm. long, glabrous; anther cells unequal, the upper cell 
0.6 mm. long, the lower cell 0.7 mm. long with a curved tail, both cells calcarate and 
joined by a broad connective; ovary 1 mm. long, 2-celled, glabrous; ovules 2 in each 
cell; style 5.3 mm. long; stigma small, 2-cleft, reflexed; capsule glabrous, 7.5-8 mm. long, 
with a stipe 3-3.2 mm. long; seeds 4, muriculate, oval to elliptic, 2.6 mm. long by 2.4 mm. 
wide. In mts. and canyons of the Trans-Pecos, May-Oct.; endemic. 

5. Justicia Wrightii Gray. Low much-branched perennial, to 2 dm. high; stems erect,
ascending from a suffrutescent base, cinereous-puberulent; leaves rigid, sessile, less than 
12 mm. long and 3 mm. wide, the lowest obovate, the upper linear-lanceolate, mucronate
acute at apex; flowers solitary and sessile in the upper axils; bracts similar to the sub
tending leaves; calyx small, 5-parted, the puberulous lobes 3-4 mm. long; corolla purplish, 
8 mm. long, somewhat campanulate, with a short tube and rather ampliate throat seldom 
longer than the limb, upper lip with a broad emargination and two short narrow lobes, 
lower lip larger with oval-obovate lobes; stamens slightly exserted; filaments attached at 
tip of tube, about 2 mm. long, glabrous; anther cells oblique and disjoined, lower anther 
cell abruptly short-spurred, upper cell smaller and mucronate at base; ovules 4; capsule 
glabrous, to 8 mm. long, witl1 a stipe 2 mm. long; seeds 4, mucronate, oval to elliptic, 
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2.5 mm. long by 3 mm. wide, puberulent. On the w, edge of the Edwards Plateau, Apr.
May.; endemic. 

FAM. 166. PHRYMACEAE SCHAUER184 LoPSEED FAMILY 

Perennial herbs with slender simple or rarely branching stems and coarsely crenate
serrate opposite leaves; flowers opposite in slender, elongate long-pedunculate terminal 
spikes, each subtended by 3 subulate bracts, strictly reflexed in fruit; calyx cylindrical, 
2-lipped, the upper lip composed of 3 reddish-brown bristly-subulate teeth, the lower
lip much-abbreviated and 2-toothed; corolla 2-lipped, the upper lip notched, the lower
lip much larger and 3-lobed; stamens 4, included, didynamous; style slender, the stigma
2-lobed; fruit achenelike, dry, ellipsoid, I-celled and I-seeded; seeds orthotropous, filling
the fruit.

Only one genus known. 

I. PlffiYMA L. LoPsEED 

Characters of the family. Composed of our species and 2 others in eastern Asia. 
1. Phryma leptostachya L. Plant with a cluster of fleshy roots, erect, to 9 dm. tall,

usually much smaller, glabrous to sparsely cinereous-pilose, the internodes irregular in 
length; petioles varying from up to 5 cm. long for the lowermost leaves to essentially 
lacking for the upper leaves; leaf blades thin, bright green on upper surface, paler on 
lower surface, triangular-ovate to broadly elliptic-lanceolate, truncate to broadly cuneate 
at base, bluntly acute to long-acuminate at apex, to 15 cm. long and 8 cm. wide, the 
margins often doubly serrate; calyx 5-7 mm. long, strongly ribbed, closed in fruit, the 
teeth hooked at the tip; corolla purplish or rose-color, scarcely exceeding the calyx; 
seed brownish, about 4 mm. long. In open woodlands and thickets in e. Tex., May-June; 
from w. N.B., w. to Man., s. to Fla. and Tex. 

FAM. 167. PLANTAGINACEAE Juss.185 

PLANTAIN F AMil.. y

Annual or perennial scapose herbs without or with an abbreviated stem; leaves all 
basal or nearly so; flowers small, perfect or unisexual, hypogynous, regular or slightly 
irregular in the calyx, in long-peduncled bracted terminal spikes; calyx and corolla 
4-divided or -lobed, persistent, usually scarious or scarious-margined; stamens 4 or 2,
distinct, inserted on the corolla tube; style filiform, stigmatic for most of its length; ovary
superior, 2- to 4-celled; fruit a capsule, 1 to few seeds per cell.

A family of 3 genera and about 270 species, cosmopolitan in distribution. 

1. PLANTAGO L. PLANTAIN 

Flowers in spikes or heads, each sessile or subsessile in the axil of a bract; sepals 4, 
the 2 next to the bract often somewhat different from the 2 next to the axis; corolla 
salverform, long-persistent after anthesis, its tube covering the summit of the capsule, its 
lobes reflexed and spreading or erect and connivent; capsule circumscissile at or below 
the middle. 

More than 250 species, widely distributed. 
1. Bracts scarious except at base and in center, ovate and abruptly narrowed into a

long scarious tip . . . . . . . . . . . . • . . . . . . . . . . . • • . . • • 9. P. lanceolata. 
1. Bracts scarious-margined or wholly herbaceous, without slender scarious tips (2)

ist Contributed by Helen B. Correll.
us Contributed by Helen B. Correll; key to species adapted from Lloyd H. Shinners in 

Field & Lab. 18:113-114. 1950. 
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2 ( 1). Sepals and bracts glabrous; spikes 2-4 mm. thick in Hower ( 3)
2. Sepals and bracts pubescent or villous; spikes 3.5-12 mm. thick in Bower ( 4)

3 ( 2). Leaf blades elliptic to ovate, more than 1.5 cm. wide; stamens 4 ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. P. ma;or. 

3. Leaf blades linear to narrowly oblanceolate, less than 1.5 cm. wide; stamens 2 ( 13)

4(2). Hairs on upper part of scape spreading at right angles (5)
4. Hairs on upper part of scape usually closely ascending or appressed ( 8)
5( 4). Bracts at base of spike keeled and clasping; corolla lobes erect and folded to

gether after as well as before flowering ( 6) 
5. Bracts at base of spike not keeled nor clasping; corolla lobes spreading or reflexed

after flowering ( 7) 
6(5). Bracts 1-2.5 mm. long; corolla lobes 0.8-2.3 mm. long; mature seeds oblong, 

1.2 5-1.7 5 mm. long by 0.7-0.8 mm. wide, yellow-brown to black, deeply grooved 
ventrally, not transparent-margined; distribution mainly in e�st _T�xas ........ .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. P. virg,nrca. 

6. Bracts 3- 4.5 mm. long; corolla lobes 2- 3 mm. long; mature seeds oval or oblong-oval,
2.4-2.8 mm. long by 1.3-1.8 mm. wide, bright-red to reddish-black, shallowly 
concave ventrally, with pronounced transparent margin; distribution mainly west 
of Blackland Prairies . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. P. rhodosperma. 

7(5). Corolla lobes 1-2 mm. long; bracts rigid, scarious with green or purple midrib; 
spike 6-8 mm. thick ........................... 4. P. insularis. 

7. Corolla lobes 3-4 mm. long; bracts linear-subulate; spike 8-12 mm. thick ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. P. Helleri. 

8( 4). Bracts triangular-ovate, broadly scarious-margined except at apex ( each margin 
one fourth to one third entire width of bract) ( 9) 

8. Bracts narrowly triangular-lanceolate to lance-linear, narrowly scarious-margined
near base, otherwise herbaceous ( IO) 

9( 8 ). Leaves woolly-pubescent on both surfaces; corolla lobes suborbicular, 2 by 2 
mm. or 2.2 by 2 mm., measuring length in center of lobe ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. P. Hookeriana. 

9. Leaves glabrous on the upper surface, thinly pubescent on the lower; corolla lobes
cordate-ovate, about 0.5 mm. longer than wide, 2 by 2.5 mm. to 2.5 by 3 mm . .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. P. Wrightiana. 

10( 8 ). Leaves glabrous on the upper surface; bracts in middle of spike 3 to 6 times as 
long as the calyces ............................ 7. P. aristata. 

10. Leaves rather densely pubescent on the upper surface; bracts in middle of spike
shorter than or up to 4 times as long as the calyces ( 11 )

11( 10). Scapes 1.3-6.5 cm. long; spikes 2-10 cm. long when half or more of the flowers 
have opened; most of the scapes shorter than their spikes ( a few may be as long 
or slightly longer) ............................ 8. P. patagonica var. 

breviscapa. 
11. Scapes 6-26 cm. long; spikes 2-11 cm. long when half or more of the flowers have

opened; most of the scapes longer than their spikes ( a few may be as long or 
slightly shorter) ( 12) 

12( 11). Bracts in the lower part of spike shorter or slightly longer than the calyces ... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. P. patagonica var. 

gnaphalioides. 
12. Bracts in tl1e lower part of spike 2 to 4 times as long as the calyces ............. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. P. patagonica var. 
spinulosa. 

13(3). Corolla lobes erect in age; capsule about twice as long as the calyx; seeds 10 to 
30, somewhat asymmetrical ..................... 11. P. hybrida. 

13. Corolla lobes becoming reflexed in age; capsule slightly surpassing the calyx; seeds
( 2 to) 4 ( to 8), symmetrical .................... 12. P. elongata. 
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I. Plantago major L. COMMON PLANTAIN, LANTEN. Glabrous or more or less sparsely
pubescent stout perennial; leaves thickish, strongly ribbed, spreading, ovate to l:iroadly 
elliptic, rounded at apex, broadly cuneate to subcordate at base, to 3 dm. long ( including 
the broad channeled petiole), undulate to sinuate-dentate or angular-toothed; scapes 
curved-ascending or sometimes decumbent, commonly shorter than the leaves; spike 
dense, to about 2 dm. long and 8 mm. thick; bracts ovate, acute, shorter than to rarely 
longer than calyx, brownish with a slender green keel; calyx lobes broadly ovate to 
elliptic, 1.5-2 mm. long; corolla lobes 1-1.5 mm. long, reflexed; capsules ovoid, broadly 
conic to rounded at summit, brown or purplish, about 3 mm. long, circumscissile below 
tips of sepals; seeds 6 to 16, angulate, reticulated, 1-1.5 mm. long. lntrod. from Eur. to 
become a weed in many places in the U.S. and Can. as well as elsewhere. 

2, Plantago virginica L. PALE-SEEDED PLANTAIN, Annual with a slender taproot, 
g]abrate or usually villous with septate hairs; leaves spreading or ascending, oblanceo]ate
to obovate, obtuse to subacute, entire to coarsely but remotely repand-dentate, hirsutu
lous, to 2 dm. long and 4 cm. wide, usua11y much smaller; scape to 3 dm. long, usually
noticeably exceeding the leaves, short-hirsute; spikes dense or interrupted, to 2 dm. long
and 8 mm. thick; bracts lanceolate to linear-lanceolate, about 2 mm. long, mostly shorter
than the calyx, hirsutulous, essentially without a scarious margin; calyx lobes oblong
obovate, 2-2.5 mm. long, rounded at apex, the brownish keel hirsutulous, the whitish 
scarious margin broad and glabrous; pistillate corolla lobes sharply acute, erect and 
connivent after anthesis; capsules ovoid, about as long as the calyx lobes; seeds 2, dull 
pale-brown to nearly black, to 2 mm. long, less than half as wide, with no differentiated 
margin, cymbiform, the hilum nearly as long as the seed. Incl. var. viridescens Fem. In 
thin soil over rocks, along roadsides, in open thickets and fiat woods, salt marshes and 
dunes along the coast and dry open slopes, rarely on caliche outcrops in e. third of Tex., 
Mar.-June; from Mass. and N.Y., w. to Wisc., Ia. and Kan., s. to Fla. and Tex.; introd. 
farther w. 

3. Plantago rhodospenna Dene. RED-SEEDED PLANTAIN. Annual with slender taproot;
leaves oblanceolate, long-cuneate at base, obtuse to acute at apex, to 35 cm. long and 
5 cm. wide, usually much smaller, grayish-green, pubescent, entire to coarsely pectinate
or salient-dentate; scapes one to several, hirsute, shorter than to much-exceeding the 
leaves, hirsute; spikes to 2 dm. long and 1 cm. thick; bracts and floral segments similar 
to P. virginica but the acute to acuminate keels of calyx lobes extended beyond the 
scarious margin; seeds 2, bright-red to reddish-black, 2-3 mm. long, more than half as 
wide, nearly Bat on both sides, with a thin pale margin, the central hilum less than a 
third as long as the seed. Usually in rocky soils in brushlands and on slopes, occasionally 
in sandy soils and on gravel bars of washes and streams, almost entirely w. of the Black
land Prairies, Mar.-May; from Mo. and Tenn., w. to Kan., Tex. and Ariz.; adv. farther w. 

4. Plantago insularis Eastw. Low annual with short erect stem and abbreviated
ascending branches, villous and tomentose throughout; leaves linear-lanceolate, acute, 
entire or with minute callous teeth, to about 1 dm. long and 8 mm. wide, villous to 
lanate; scapes numerous, axillary, erect or ascending, to 18 cm. high, more or less pilose 
to tomentose; spikes many-Bowered, erect, short-cylindric, to 2 cm. long and 8 mm. thick, 
villous to heavily tomentose; bracts oblong to ovate, scarious with green or brown rigid 
glabrous to villous midrib, as long as the calyces or slightly shorter; calyx lobes ovate to 
obovate, the midribs green or brown; corolla lobes ovate, apiculate, concave, about 2 mm. 
long and 1.5 mm. wide, reflexed-spreading, with a brown spot at base of each; capsule 
twice as long as the calyx, oval, rounded at apex, about 4 mm. long and 2 mm. thick; 
seeds 2, brown, narrowly oblong, very finely pitted, about 2.8 mm. long and 1.3 mm. 
wide, rim of face thickened. Incl. var. fastigiata (Morris) Jeps. On gravel bars in stream 
beds and on cobbly slopes of canyons in s. Trans-Pecos, Feb.-May; from s. Calif., Ut. 
and Nev. to w. Tex. and n. Mex. 

5. Plantago Hookeriana Fisch. & Mey. TALLOW WEED. Short-stemmed annual with a
slender taproot; leaves linear to narrowly oblanceolate, entire or with small scattered 
denticulations, callous-tipped at the acute to obtuse apex, to 3 elm. long and 2 cm. wide, 
usually much smaller, glabrous to lanate; scapes erect or ascending, shorter than to 
mostly noticeably exceeding the leaves, glabrate to pubescent; spikes capitate to long
cylindric, to 12 cm. long and 8 mm. thick, rarely reduced to only 2 flowers; bracts broad 
at base, scarious-margined for one third to the entire length of midrib, equal to or shorter 



1478 Plantaginaceae (Plantain Family) 

than calyces, glabrate to villous; calyx lobes oblong, about 3 mm. long; corolla lobes 
suborbicular-ovate, whitish with a brown spot at base of each or brown stripes the entire 
length of each, to 4 mm. long; capsules oval, about 4 mm. long; seeds 2, cymbiform, 
dull-brown, finely pitted, about 3 mm. long and 1.3 mm. wide. In sandy, gravelly or 
rocky soils in open woods, dunes and savannahs, also on clay Bats from e. Tex., along 
the coast to the Rio Grande Valley and inland w. to the Trans-Pecos, Mar.-June; possibly 
endemic. 

6. Plantago Wrightiana Dene. Dark green annual with an elongate taproot and short
erect stem; leaves numerous, erect, linear to linear-oblanceolate, obtuse to acute and 
callous at the Bat or sometimes involute apex, entire, to 2 dm. long and 1 cm. wide, 
usually much smaller, 3- to 5-nerved, glabrous or sparsely pubescent; scapes solitary to 
several or many, rather stout, surpassing the leaves at maturity, appressed-pubescent; 
spikes conspicuous because of the large corollas, long-cylindrical, to 9 cm. long and 8 
mm. thick, villous; bracts rigid, herbaceous with scarious margins, equal to or shorter
than the sepals, triangular-lanceolate to ovate, obtuse, about 3 mm. long and I mm. wide;
villous or less hairy; calyx lobes thick and rigid, pilose, narrowly obovate, rounded at
apex, about 3 mm. long, herbaceous and dark-green or brownish; corolla lobes ovate,
obtuse, spreading and reflexed, the 2 laterals deHexed, about 3 mm. long and 2.5 mm.
wide; capsules ovoid, rounded above, about 4 mm. long and 2 mm. thick; seeds 2,
brown, slightly constricted below the middle, finely pitted. In sandy, gravelly or rocky
soils mainly on the Edwards Plateau or adj. to it, Apr.-July; w. to Ariz.

7. Plantago aristata Michx. BuCKTIIORN. Dark-green annual with thickened tapering
root and short erect stem; leaves linear to narrowly oblanceolate, to 2 dm. long and 1 
cm. wide, more or less villous below; scapes rigidly ascending, pubescent to villous, to
about 25 cm. high; spikes ( excluding bra�ts) cylindric, to 15 cm. long and 8 mm. thick,
usually much shorter; bracts aristate to linear and foliaceous, more or less hirsute, the
scarious margins narrow and at ve1y base, the lowest to 3 cm. long, progressively reduced
upward; sepals narrowly oblong-obovate, rounded at apex; petals about 2 mm. long,
suborbicular-ovate, spreading after anthesis; stamens 4; capsule about 3.5 mm. long and
1.5 mm. thick, about one third longer than calyx; seeds 2, brown, elliptic, about 2.5 mm.
long and 1.3 mm. wide, very convex on the outer side, concave on the inner side, the
cavity surrounded by a pale stripe, the minute hilum resembling the figure 8. In dry 
sterile or sandy soils mainly in the e. fourth of Tex., May-Nov.; from Me. to Mich., N.D.,
Mont. and Ore., s. to Fla., Tex. and n. Mex.

8. Plantago patagonica Jacq. Annual, more or less woolly-villous throughout; leaves
linear to narrowly oblanceolate, acute to acuminate and commonly with a callous apicu
late tip, to about 2 dm. long and 15 mm. wide, usually much smaller; scapes shorter than 
to noticeably longer than the leaves; spikes very dense, cylindric, to about 1 dm. long and 
8 mm. thick; bracts linear to linear-subulate, shorter than to conspicuously longer than 
the flowers; sepals, petals and seeds essentially as in P. aristata. In sandy, gravelly or 
rocky soils on prairies, plains, hillsides and mt. slopes throughout Tex. except in the 
extreme e. part, Mar.-June; represented by several variants throughout much of the U.S. 
and Can., s. to S.A. 

Closely allied to P. aristata but the usually dense gray pubescence and mostly shorter 
bracts readily distinguish it. We have the following varieties. 

Var. gnaphalioidcs (Nutt.) Gray. Distinguished by having its bracts in the lower part 
of the spike shorter than to only slightly longer than the calyces. P. Purshii R. & S. 

Var. spinulosa (Dene.) Gray. The most extreme form of var. spinulosa has yellowish
gray pubescence, that on the upper part of the scape is widely spreading, and the bracts 
markedly longer than the calyces, somewhat intermediate between var. gnaphalioides 
and var. breviscapa. P. Purshii var. spinulosa (Dene.) Shinners. 

Var. brcviscapa (Shinners) Shinners. Bracts slightly to much longer than the calyces, 
as in var. spinulosa. The plant is distinctive in its dwarf habit, short scapes, long bracts, 
yellowish-gray pubescence and often somewhat falcate leaf blades. P. Purshii var. 
breviscapa Shinners. 

9. Plantago lanceolata L. ENGLISH PLANTAIN, RIBWORT. Glabrous or more or less
pubescent perennial or biennial; leaves narrowly lanceolate to oblanceolate, acute at 
apex, long-tapering at the petiolar base, strongly several-ribbed, to about 5 drn. long 



Plantaginaceae (Plantain Family)-Rubiaceae (Madder Family) 1479 

and 35 mm. wide, entire or remotely toothed, essentially glabrous or pubescent beneath; 
scapes exceeding the leaves, channeled, commonly strigose above; spikes very dense, 
ovoid when young to long-cylindric and to 1 drn. long and 8 mm. thick when mature; 
bracts broadly ovate, scarious, with a narrow herbaceous center and abruptly long
acuminate hyaline tip, conspicuously surpassing the calyx; outer 2 sepals united into 
a broadly obovate truncate lamina with 2 midveins, the inner sepals ovate; corolla lobes 
ovate, acute, with a prominent brown midrib, 2-3 mm. long, usually spreading; capsule 
ellipsoid, obtuse, 3-4 mm. long, circumscissile near the base; seeds 2, black, semiellipsoid, 
2-3 mm. long, cymbifonn. A common weed of lawns, roadsides, fields and waste places
throughout much of the U.S. and Can.; introd. from the Old World.

10. Plantago Helleri Small. Acaulescent or short-stemmed annual, often dwarf, more
or less villous throughout; leaves deep-green, rather numerous, linear and somewhat 
broadened upward to linear-oblanceolate, to 2 dm. long and 1 cm. wide, acute, entire, 
glabrate in age ( except near the base); scapes solitary or several to many together, erect 
or ascending, shorter than to much-exceeding the leaves; spikes oblong-cylindrical, to 
4 cm. long and 12 mm. thick, conspicuous because of the corolla lobes; bracts linear
subulate, surpassing the calyces; calyx lobes about 4 mm. long, broadly oblong or oval, 
the scarious margins much broader than the green midrib; corolla lobes orbicular-ovate 
to suborbicular, about 3.5 mm. long, spreading; capsules oblong, 3-4 mm. long; seeds 1

or 2, brown, oblong, cymbifonn, about 3 mm. long and 1.5 mm. wide. In sand-gravel 
beds of dry washes, on limestone ·slopes and in sandy soils of flats from n.-cen. Tex. and 
the Edwards Plateau, w. to the Rio Grande Plains and Trans-Pecos, Mar.-June; un
doubtedly in adj. Mex. 

11. Plantago hybrida Bart. Annual with nwnerous lateral fibrous roots as well as a
taproot; leaves linear to linear-subulate, narrowly obtuse to acute at the rigid callous 
tip, entire, to 15 cm. long and less than 5 mm. wide, not woolly at base; scape slender� 
slightly pubescent, shorter than to conspicuously longer than the leaves; spikes slender 
and elongate, cylindrical, to 13 cm. long and 5 mm. thick, rather loose to expose the 
axis, the lower spikelets remote; bracts acute, equal to or about twice as long as calyx; 
calyx lobes ovate, with narrow green midribs; corolla lobes triangular-ovate, erect and 
somewhat connivent with age, less than 0.5 mm. long; stamens only 2; capsule about 
twice as long as the calyx; seeds 10 to 30, blackish, asymmetrically angular, less than 1

mm. long. (?) P. heterophylla Nutt. In wet sands and shallow soils in rocky areas, fallow
fields and flat woods, occasionally in salt marshes, in the e. third of Tex., Apr.-May; rather
widespread, especially in s. U.S.

12. Plantago clongata Pursh. Annual witl1 prominent taproot; leaves narrowly linear,
3-10 cm. long; scapes several to many, commonly surpassing the leaves; spikes mostly
2-10 cm. long, loosely flowered so as to expose the axis; bracts ovate to triangular-ovate,
mostly shorter than the calyx but sometimes equal to or barely surpassing it, glabrous to 
slightly hispid, the central herbaceous portion about as wicle as the scarious margins,
becoming saccate at base; anterior sepals inequilateral and with narrow midvein and
wide scarious margins, the posterior sepals similar but conduplicate and sharply keeled;
corolla lobes 0.5-1 mm. long, reflexed with age; stamens only 2; capsules ovoid, rounded
to tl1e summit, 1.5-3.5 mm. long; seeds normally 4 or more, from 1.5 mm. in length ( if
many seeds) to 2.5 mm. long ( if only 4 seeds). P. pusilla Nutt. In moist or dry sandy soil,
commonly shallowly covering flat rocks, rare in e., s. and n.-cen. Tex., spring; from N.E.
to the Lake States, s. to Fla. and Tex.

FAM. 168. RUBIACEAE Juss. MADDER F AMIL y 

Trees, shrubs or herbs, rarely climbing; leaves opposite or whorled, simple, entire; 
stipules often united to form a sheath, rarely leaflike; flowers perfect or unisexual, regular, 
usually in panicles or cymes, sometimes solitary or aggregated into heads; calyx tube 
more or less united with the inferior ovary, the segments 4 to 8, crowning the ovary and 
commonly persistent in the fruit; corolla funnelfonn, salverform or rotate, the 3 to 5 
segments with valvate, imbricate or contorted aestivation; stamens 3 to 5, inserted on the 
corolla throat or at the throat, the filaments free, the anthers introrse; ovary crowned by 
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a more or less developed disk, inferior or rarely hall-inferior, 1- to several-celled; stylefiliform, often divided above; fruit a capsule, berry,• drupe or schizocarp ( in Galium). Probably more than 6,000 species in about 500 genera, world-wide in distribution. Animportant family that includes coffee { Cof/ea spp.) and quinine { Cinchona spp.). 
l. Leaves verticillate, with foliaceous or indistinct stipules; herbs or rarely subshrubs (2) l. Leaves opposite or ( if verticillate) large shrubs, with distinctive stipules ( 4) 
2(1 ). Corolla rotate; calyx teeth minute or none . . . . . . . . l. Galium, p. 1480.2. Corolla funnelform { 3) 
3(2). Flowers in involucrate heads ................... 2. Sherardia, p. 1485.3. Flowers in panicles .............................. 3. Asperula, p. 1486. 
4(1). Ovules few to many in each cell of the ovary ( 5)4. Ovules solitary in each cell of the ovary ( 8) 
5(4). Fruit berrylike, hard, indehiscent; shrub to 2 m. high; leaves typicallycuneate-obovate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. Randia, p. 1486. 5. Fruit capsular; herbs -or small shrubs; leaves typically linear-lanceolate ( 6) 
6( 5). Corolla bright-red, tubular, 15-32 mm. long; seeds winged ................ .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. Bouvardia, p. 1486. 6. Corolla white or variously colored, funnelform or salverform, less than 15 mm. long; seeds wingless { 7) 
7 ( 6) .. ��0-���s-�������s.;. t��- �� �?��l�- ����l:. �l�a_r,s. ��t��d��gH i:1yoo�t�� rrK;�thium 

7. Flowers 5-merous; top of capsule included in hypanthium .................... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. Pentodon, p. 1490. 
8( 4). Erect or scandent shrubs with definite woody stems and branches ( 9)8. Annual or perennial herbs ( 11) 
9(8). Flowers in naked dense globular heads about 15 mm. in diameter; usually in wetplaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. Cephalanthus, p. 1491. 9. Flowers not as above; in moist or dryish soils ( 10) 

10( 9 ). Shrub with scandent branches; leaves typically ovate; stipules broad, with ahard point; flowers in simple or compound racemes . 9. Chiococca, p. 1492. 10. Shru? with erect-as�ending bran�hes; _ leaves typic�lly linear or linear-lanceolate; shpular sheath bnstly; flowers m axillary or termmal clusters ............... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. Borreria, p. 1492. 
11 ( 8). Trailing glabrous evergreen herbs in shady woods; fruit a soft berrylike scarlet 

drupe ...................... ................. 11. Mitchella, p. 1492. 11. Erect to ascending or rarely prostrate nonevergreen herbs mostly in weedy or wasteareas; fruit capsular, with 2 or more carpels ( 12) 
12( 11 ). Capsule thin-walled, circumscissile ............ 12. Mitracarpum, p. 1492. 12. Capsule with thin or hard walls; dehiscing vertically or rarely remaining closed ( 13) 
13 ( 12). Calyx teeth gamosepalous at base, circumscissile-cleciduous as a whole at orbefore the separation of the carpels .............. 13. Richardia, p. 1493. 13. One or more calyx teeth persisting on each of the separated carpels ( 14) 
14 (13). Capsule splitting when ripe into 2 carpels; one carpel open on the inner face, 

the other one closed ........................... 14. Spermacoce, p. 1494. 14. Capsule splitting when ripe into 2 or 3 carpels, if tardily splitting then con-spicuously 6-ribbed ............................ 15. Diodia, p. 1495. 
I. GALIUM L. BEDSTRAW. CLEAVERS 

Slender annual or perennial herbs with 4-angled slender stems and whorled sessile or 
short-petioled leaves, the roots often containing a red coloring matter; stipules foliaceous; flowers perfect or in some species unisexual, mostly in axillary or terminal cymes or panicles, occasionally solitary or few on simple branchlets, the pedicels usually jointed 
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with the calyx; calyx tube ovoid or globose, the teeth obsolete; corolla rotate, 3- or 4-
lobed, valvate in the bud;_ stamens 4,_ rar�ly 3, short; styl_es �; frui! dry or fleshy, globular
or ellipsoid, twin, separating when npe mto the 2 seedhke mdeh1scent I-seeded carpels. 

About 400 species of wide geographic distribution. 
1. Distribution in Trans-Pecos Texas ( 2)
1. Distribution east of the Trans-Pecos region ( 11)
2( 1 ). Plants forming a compact intricate mosslike mat appressed to the walls of smooth

perpendicular cliffs; corolla white or creamy, tinged with purple ............ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. G. Correllii. 

2. Plants with spreading to ascending or erect stems; corolla white to yellow or brown-
ish-red ( 3) 

3 ( 2). Fruit smooth or ( at  most) granulose ( 4) 
3. Fruits ornamented with hairs or occasionally verrucose or muricate ( 5)
4( 3). Plants glabrous; leaves firm, with callous margins; flowers sessile in a whorl

of bracteal leaves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. G. microphyllum. 
4. Plants somewhat scabrous on stem-angles and on lower midrib and margins of leaves;

flowers on slender usually scabrellous naked pedicels ...................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. G. trifidum. 

5( 3). Fruits with bristles or hairs that are hooked at apex, rarely merely tuberculate ( 6) 
5. Fruits with straight or only curved hairs ( 8)
6( 5). Flowers and fruits essentially sessile or short-pedicelled, not exceeding the 2

subtending bracteal leaves; fruits deflexed; plants annual ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. G. prolifcrum. 

6. At least some of the flowers and fruits prominently pedicelled to surpass the leaves
and bracteal leaves; fruits not strongly deflexed; plants perennial ( 7) 

7 ( 6). Angles of stem and margins of typically oblanceolate leaves retrorse-scabrous; 
fruit tuberculate or minutely hispidulous .......... 5. G. mexicanum var. 

asperulum. 
7. Plant densely pilose; fruit with conspicuous bristles; leaves typically elliptic ..... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. G. uncinulatum. 

8( 5). Plants glabrous or ( at most) sparsely puberulent or slightly scabrous on leaf 
margins (9) 

8. Plants usually densely hirsute or hispid ( 10)
9 ( 8). Stems stout, 2 mm. thick or more; prin1ary leaves 20 mm. long or more, bluntly

obtuse; flowers bright-white . . . . . . . . . . . . . . . . . . . . 7. G. boreale. 
9. Stems slender, less than 2 mm. thick; primary leaves usually less than 15 mm. long,

cuspidate; flowers reddish . . . . . . . . . . . . . . . . . . . . . 8. G. Rothrockii. 

10( 8). Plants hispid; flowers sessile or on short stiff pedicels to form a compact 
cylindric strict inflorescence . . . . . . . . . . . . . . . . . . . . 9. G. frankliniense. 

10. Plants pilose; flowers produced on slender branchlets to form a lax open inflorescence
............................................. 10. G. Wrightii. 

11 ( 1). Fruits smooth, glabrous (12) 
11. Fruit adorned with hairs or bristles that are hooked at the apex ( 15)
12 ( 11). Peduncles axillary, much shorter than the leaves, usually I-flowered ( 13)
12. Peduncles terminal on the branchlets or sometimes appearing to be axillary, exceed

ing the leaves, usually several-flowered; fruit dry ( 14) 
13( 12). Fruit dry, grayish, strongly deflexed, sessile or essentially so; leaves oblong, 

thin, less than 1 cm. long ....................... 12. G. virgatum var. 
leiacarpum. 

13. Fruit succulent, purple-black, divergent on a definite peduncle and pedicel; leaves
linear, subcoriaceous, more than 1 cm. long ....... 11. G. uniflorum. 

14( 12). Corolla 2-3 mm. broad, 4-lobed ............... 13. G. obtusum. 
14. Corolla less than 2 mm. broad, usually 3-lobed ....... 14. G. tinctorium. 
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15( 11). Flowers and fruits essentially sessile or short-pedicelled (16) 
15. Flowers and fruits noticeably pedicelled ( 18)

16 ( 15). Flowers solitary in axils of the usually simple main stem .................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12. G. i;irgatum. 

16. Flowers produced on floral branchlets ( 17)

17 ( 16). Leaves less than 10 mm. long; flowers produced solitarily or at less than 1 cm.
apart on short stiff lateral branchlets rarely to 4 cm. long . : ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. G. proliferum. 

17. Leaves more than 15 mm. long; flowers produced at 1 cm. or more apart on elongate
fractiHex branches usually much more than 5 cm. long .................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15. G. circaezans. 

18 ( 15). Plants densely pilose throughout or ( if glabrescent) the leaves elliptic; leaves 
in fours (19) 

18. Plants essentially glabrous to merely sparsely scabrous or ciliate; leaves in sixes to
eights (21) 

19(18). Flowers in a distinct elongate terminal panicle; leaves almost invariably punc-
ticulate on lower surface; in the eastern fourth of Texas .................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16. G. pilosum. 

19. Flowers produced in short lateral branchlets; leaves not puncticulate; on the Edwards
Plateau and southward ( 20) 

20( 19 ). Plants perennial, on the upper Rio Grande Plains and western Edwards Plateau 
to Brewster County; leaves on middle portion of stems broadly to narrowly oval
elliptic to obovate-elliptic, mostly rounded and somewhat mucronate at apex, 
averaging 1 cm. long or more; pedicels short, stout, rigid, more or less puberulent 
............................................. 6. G. uncinulatum. 

20. Plants annual, in eastern Edwards Plateau and somewhat to the north and south;
leaves of the middle portion of stems ovate to oval, usually distinctly acute or oc
casionally obtuse, less than 1 cm. long; pedicels elongate, slender-filiform, flexible, 
mostly glabrous .............................. 17. G. texense. 

21 ( 18). Leaves mostly oblanceo1ate, the margins retrorsely bristly; stems retrorsely bristly 
on the angles, usually pubescent above the nodes; annual .................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18. G. Aparine. 

21. Leaves mostly elliptic-lanceolate, the margins with ascending cilia; stems smooth;
perennial, stoloniferous ........................ 19. G. triflorum. 

1. Galium Correllii Dempst. CLIFF BEDSTRAW. Small gray-green matted perennial,
woody only at base; stems and leaves densely hispid with spreading hairs; nodes about 
as long as leaves or sometimes a little longer; leaves 4 to a node, the true leaves a little 
larger tl1an the stipules, commonly 4-6 mm. long, sessile, broaclly lanceolate, !-nerved, 
drawn to a delicate point tipped with one or more long slender hairs, both surfaces with 
stomata; steroid cells absent; flowers perfect, very short-pedunculate above a pair of 
reduced leaves; corollas white or creamy, tinged with purple, campanulate, the tube 
about 1 mm. long, the lobes a little longer, papillose ( especially at tips); ovaries oblong, 
minutely papillose; fruits slightly fleshy, ellipsoid, maroon, glabrous, about 2.5 mm. long, 
separating when ripe and dry into 2 slender nearly black carpels. In crevices of vertical 
walls of canyon in Val Verde Co., Apr.-June; endemic. 

2. Galium microphyllum Gray. Diffusely spreading or ascending perennial, smooth and
glabrous but not shining; branches to 3 dm. long; leaves firm, shorter than the internodes 
and narrowly linear, usually mucronate, with narrow midrib prominent beneath and cal
lous naked margins, to 12 mm. long, usually smaller; Bowers solitary on a very short or 
on a longer and pedunclelike axillary branchlet and sessile in its whorl of involucrifonn 
leaves, or this proliferous and bearing a second whorl and flower; ovary and young fruit 
scabro-puberulous or at length granulose, at maturity fleshy-baccate. Relbunium micro
phyllum (Gray) Hemsl. In canyons and rocky ravines and on ledges and talus slopes 
in mts. of the Trans-Pecos, May-Oct.; from Tex. to Ariz. and adj. Mex. 

3. Galium tri6dum L. Weakly erect perennial from a slender rootstock, often freely
branching to form dense mats, to about 3 dm. high, smooth and glabrous except for the 
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retrorsely scabrous angles of the stems and usually more hispidulous and sparse roughness 
of the midrib beneath and margins of the thin leaves; leaves mostly in fours, occasionally 
in fives or sixes, linear to oblanceolate or oblong-lanceolate, obtuse, to 2 cm. long; 
peduncles slender, scattered; flowers solitary or ( when terminal) in threes on capillary 
scabrous peduncles or pedicels to 3 cm. long; corolla whitish, about 0.5 mm. long, its 3 
or 4 lobes obtuse; fruit smooth, annular in cross section. In wet ground in mts. of the 
Trans-Pecos, summer; from Nfld. and Lab. to Aleutian Is., s. to (?) Tex., Ariz. and 
Calif.; also Euras. 

This species is included here based on various reports of its occurrence in the state. 
We have seen no material referable to it but it may occur in the mountains of west Texas. 

4. Galium proliferum Gray. Annual with stem and branches often stiffiy ascending,
somewhat hispidulous or glabrate; leaves thin, oval to oblong, the alternate ones rather 
small; flowers borne on pedunculiform axillary branchlets with 1 to 3 internodes ( these 
divergent at right angles to the main stem), a flower borne at each node between 2 
bracteal leaves, never produced directly in axils of leaves of main stems or ( if on a short 
peduncle) not deflexed; fruit uncinate-hispid, barely surpassed by its pair of bracts, or 
one or even two more by prolification from the bracts. On open rocky brushy slopes and 
mesas on the Edwards Plateau and upper Rio Grande Plains, rare in the Trans-Pecos, 
Mar.-June; also N.M. and Mex. 

Typical material of this species occurs only i n  the Trans-Pecos. The material of the 
Edwards Plateau and southward shows some evidence of introgression with the more 
eastern G. virgatum. 

5. Galium mexicanum H.B.K. var. asperulum (Gray) Dempst. Stems erect or diffusely
ascending but weak, 3-6 dm. high, from a slender perennial rootstock, minutely rctrorse
hispidulous to scabrous or nearly glabrous on the angles; leaves 5 to 8, usually 6, lanceo
late to oblanceolate, rounded-apiculate to acute at apex, 1-2.5 cm. long, vernicose on 
upper surface, the margins and midrib beneath antrorsely or retrorsely hispidulous-cilio
late or more or less naked; cymes twice- or thrice-dichotomous, with filifonn peduncles 
and pedicels; corolla white or turning purplish, to 4 mm. broad; fruit less tlian 2 mm. 
in diameter, tuberculate, sometimes minutely hispidulous with slender hooked hairs. 
G. asperrimum Gray. In shaded moist areas in mts. of the Trans-Pecos, May-Oct.; from
w. Tex. to Calif., Wash., Mont. and Ida.

6. Galium uncinulatum Gray. Perennial herb to 3 dm. high, with spreading branches
that form a dense procumbent mass, rather densely pilose to hirsute throughout; leaves in 
fours, narrowly to broadly elliptic to obovate-elliptic, mostly rounded and somewhat 
mucronate at apex, averaging 1 cm. long or more; pedicels short, stout, rigid, rarely more 
than 8 mm. long, more or less puberulent; corolla yellow or yellowish-white, 2-3 mm. 
broad, the ovate lobes pilose; bristles of the fruit hooked. Incl. var. obstipum (Schlecht.) 
\Vats. In gravelly soil along streams, on steep hillsides, ledges and canyons in Brewster 
Co., e. to the upper Rio Grande Plains and w. Edwards Plateau; also n. Mex. 

In vegetative characteristics those plants of the western Edwards Plateau and Rio 
Grande Plains fall into this species. The flowers, however, are more the size of the closely 
allied G. texense. 

7. Galium boreale L. Plant erect, to 9 dm. high, perennial, mostly smooth and glabrous,
very leafy; leaves in fours, linear to broadly lanceolate, blunt at apex, rather rigid, 
distinctly 3-nerved, often with fascicles of smaller leaves in the axils, the uppermost 
leaves reduced to pairs of small oblong or oval bracts; flowers in numerous close cymules 
that are collected in a terminal and ample thyrsiform panicle; corolla bright-white, 3-4 
mm. wide; fruits small, typically villous-hirsute with long straight or slightly curved
hairs. In shaded areas in mts. of the Trans-Pecos, from Can., s. to Pa., (?) Tex., Ariz.
aud Calif.; also Euras.

This species is included, based solely on reports of its occurrence in Texas. It perhaps 
occurs in the mountains of west Texas. 

8. Galium Rothrockii Gray. Perennial, polygamo-monoecious; stems more or less woody
at base, slender and di.Huse or shorter and substrictly erect, sometimes trailing or pendent, 
glabrous and smooth to slightly puberulent, to about 6 dm. high; leaves in fours, linear
lanceolate to linear, rigid, glabrous to slightly puberulent, the midrib stout and prominent 
on lower surface; flowers pedicelled; corolla small, usually red to dark brown-purple, 
1-2 mm. wide, the lobes long-acuminate; style and style branches very slender;
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fruit small, sparsely covered with soft straight hairs that are not longer than the body 
of the fruit. G. Wrightii Gray var. Rothrockii (Gray) Ehrend. In rock crevices and 
among boulders in the Chisos and Sierra Vieja mts. of Trans-Pecos, May-Aug.; from Tex. 
to Calif. and adj. Mex. 

9. Calium frankliniense Correll. Plant densely hispidulous throughout; main stems
from a heavy woody base and often with a prostrate woody stem with brownish bark; 
aerial stems prominently 4-angled, usually rigidly erect or ascending, to 3 dm. high; leaves 
in whorls of 4, sessile, elliptic to elliptic-oblanceolate, obtuse to acute and cuspidate at 
apex, to 8 mm. long and 3 mm. wide, the margins somewhat revolute, the central vein 
somewhat keeled below the middle on the lower surface; flowers sessile or essentially so, 
perfect, rarely on a short naked peduncle, usually on very short branches to form an 
inflorescence of compact branches that stand rigidly above the leafy portion of stem; 
corolla mostly brownish-purple, about 1.5 mm. across; fruits densely covered with straight 
whitish hairs that are about as long as the diameter of the fruit. In limestone soils and 
crevices in the Franklin Mts. of extreme w. Tex., Apr.-Sept.; endemic. 

10. Galium Wrightii Gray. Plant a rather diffusely branched perennial, erect and
bushy, to about 3 dm. high, short-pilose throughout or occasionally becoming glabrate 
above; stems more or less woody at base; leaves in fours, linear to linear-elliptic or lanceo
late to somewhat oblanceolate, somewhat flaccid, spreading or ascending, to about 12 
mm. long; Bowers usually dimorphic, on slender peduncles; corolla 2-3 mm. across, with
lobes leathery and incurved or thin and spreading, purplish to dark purple-brown, rarely
pinkish; hairs of the fruit straight, soft, white, about as long as the diameter of the fruit.
Crevices on rocks, on ledges and cliffs in mts. of the Trans-Pecos, June-Nov.; from Tex.
to Ariz. and adj. Mex.

11. Galium unifforum Michx. Slender glabrous perennial with filiform yellow rhizomes;
flowering stems simple or sparingly branched, to 35 cm. high; leaves in fours, linear 
to linear-lanceolate, 1-2.5 cm. long, subcoriaceous, often evergreen, the revolute margin 
scabridulous; peduncles axillary, divergent, much shorter than the leaves, leafy-bracted, 
with 1 to few white flowers; corolla lobes blunt; fruit succulent, purple-black, smooth, 
drooping, 2-4 mm. in diameter. Rich woods in e. Tex., Apr.-Oct.; from Fla. to Tex., n. to 
e. Va.

12. Galium virgatum Nutt. SOUTHWEST BEDSTRAW. Slender erect annual, simple or
forking below, to 4 dm. high; stem wiry, smooth; leaves oblong, mostly in fours, 4-10 
mm. long, bristly; flowers solitary, sessile or subsessile, reflexed, white, shorter than the
subtending bracteal leaves; fruit uncinate-hispid. Dry barrens, glades and rocky woods
mainly on the Edwards Plateau and northw. in Tex., Mar.-June; from La. and Tex., n.
to Tenn. and Mo.

The rare var. leiocarpum T.&G. has fruit smooth and glabrous, and the herbage 
almost so. 

13. Galium obtusum Bigel. BLUNTLEAF BEDSTRAW. Stems erect, from capillary rhizomes,
simple ( not intricately) branched, to about 8 dm. high, smooth, stiffish; leaves mostly 
in fours, rarely in fives or sixes, elliptic-oblong to lanceolate or broadly linear, obtuse, 
those of the primary axis to 3 cm. long and 6 mm. broad, loosely spreading, slightly 
scabrous on the margins; cymes terminating stems and branches, their several flowers 
grouped in two or threes; the straight peduncles and pedicels ascending in anthesis, often 
divergent in fruit; corolla white, 2-3 mm. broad, commonly with 4 acute lobes; fruits 
globose, smooth, 2.5-3.5 mm. in diameter. G. trifidum var. latifolium Torr. In low woods, 
swamps and wet shores in e. Tex., Mar.-July; from Fla. to Ariz., n. to s.w. N.S., s. and 
w. N.E., s. Ont., Mich., Wisc., Minn. and Neb.

14. Calium tinctorium L. DYE DEDSTRAW, STIFF MARSH BEDSTRAW. Perennial with stiff
ascending or reclining stems, the younger internodes retrorse-scabrous on angles; leaves 
of main axis mostly in fives or sixes, sometimes in fours, broadly oblanceolate to oblong
spatulate, firm, to 2 cm. long; pedun9les stiff, straight or straightish, the longest ones 
1-1.7 cm. long with 3 ( sometimes more) nearly uniform smooth short ( to 8 mm. long)
straight divergent pedicels; corolla white, usually 3-lobed, less than 2 mm. broad; mature
pairs of fruit 2-3 mm. across. In swamps and damp places in the e. fourth of Tex., Mar.
Aug.; from Nfld. to Ont. and Neb., s. to S.C., Ky., Mo. and Tex.

15. Galium circaezans Michx. Wooos BEDSTRAW, WILD LICORICE, CROSS CLOVER. Peren
nial with a short crown; stems wiry, very slender, smooth to hairy on the angles, mostly 
simple, to 45 cm. high; leaves in fours, ovate-oblong to ovate-lanceolate or occasionally 
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oval, obtuse, thin, ciliate, the larger blades mostly 15-25 mm. long and to 14 mm. broad, 
sometimes to 5 cm. long and 25 mm. wide, glabrous to appressed-pilose on the nerves 
and margins; peduncles usually once-forked, supporting a broad flattish cymose panicle, 
the flowers and fruits mostly sessile or very short-pedicelled on the elongate and widely 
divergent somewhat fractiflex stiff branches; corolla greenish, its acute or acuminate 
lobes usually hairy outside; fruits bristly, at length deflexed. In dryish or rich woods, 
mostly on the e. Edwards Plateau and in n.-cen. Tex., Apr.-Oct.; from Fla. to Tex., n. 
to Va. and locally to s. N.E., N.Y., Ky. and Mich. 

Those coarser plants that are more pubescent and with leaves to 5 cm. long and 25 
mm. wide are referred to var. hypomalacum Fem.

16. Galium pilosum Ait. HAIRY BEDSTRAW. Stems tufted from a perennial crown, stiff,
erect or ascending, simple or forking, to about 9 dm. high, densely to sparsely spreading
pilose at least on the lower angles, rarely completely glabrous; leaves in fours, oval to 
elliptic or oblong-elliptic, rarely suborbicular, mostly obtuse-apiculate at apex, firm, hairy, 
almost invariably puncticulose on lower surface, 15-25 mm. long; inflorescence panicu
late, elongate, the peduncles 2 or 3 forked; flowers greenish-white to purplish, on distinct 
pedicels; fruits bristly. Incl. var. puncticul.osum T.&G. Dry woods, flatwoods, prairies and 
copses in the e. third of Tex.; from s. N.H. to s. Ont. and Mich., s. to N.C., Tenn., Mo., 
Okla. and Tex. 

Those plants with completely glabrous stems are referred to var. Iaevicaule Weath. 
& Blake.

17. Galium texense Gray. TEXAS BEDSTRAW. Plants annual; stem hispidulous-hirsute
or the upper part essentially glabrous, weak and slender, 3 dm. or less high; leaves in 
fours, ovate to ovate-lanceolate or oval, thin, one-nerved, rarely more than 8 mm. long, 
pilose, the sides and margins equally beset with straight bristly hairs; peduncles terminal 
on lateral branchlets and I-flowered, the primordial peduncles ( pedicels) naked and 
filifonn, 8-20 mm. long; single ax�s proliferous into a similar shoot which bears an un
equally 4-leaved small whorl and a short peduncle or pedicel; carpels about 2 mm. long, 
bristles of the fruit much shorter than the carpels, barely uncinulate. G. texanum ( T.&G.) 
Wieg. On rocky slopes and bluffs, and in sandy open woodlands on e. part of Edwards 
Plateau, s. to Live Oak and Gonzales cos. and n. to Palo Pinto Co., Mar.-May; also Okla. 
and Ark. 

18. Galium Aparine L. CATCHWEED BEDSTRAW, coosE-GRAss, CLEAVERS. Weak or re
clining annual with a slender taproot; stem retrorsely hispid on the angles, hairy above 
the joints, to 1 m. long; leaves mostly 6 to 8 in a whorl, linear-oblanceolate, tapering at 
the base, chiefly 2-7 cm. long, bristle-tipped, the margins and lower midrib retrorsel(hispid; peduncles 1- to 3-flowered; corollas white; fruit bristly, 2-4 mm. in diameter. Inc .
var. Vaillantii Koch. In rich woods, thickets, prairies, seashores and waste ground in 
e., cen. and s. Tex., Mar.-May; from Nfld. to Alas., s. to Fla., Tex. and Calif., both nat. 
and introd.; also Euras. 

19. Galium triBorum Michx. FRAGRANT BEDSTRAW. \.Veak perennial from slender
creeping rootstocks; stems simple or remotely forking, to I m. long or more, smooth; 
leaves mostly in sixes, thin, elliptic-lanceolate to narrowly oblong, cuspidate, the primary 
ones 2.8-5 cm. long, the upper ones only slightly reduced, with minute ascending cilia 
on or near the margin; peduncles axillary, rather short, terminally 3-flowered, the flowers 
all pedicelled; corolla whitish or greenish-white, 4-lobed, 2-4 mm. in diameter; fruit 
densely bristly. Woods and thickets in e. and n.-cen. Tex., May-Sept.; from Nfld. to 
Alas., s. through e. Can. and the n. states and more sparingly to Va., Tenn., La., Tex., 
Calif. and Mex. 

The herbage is usually sweet-scented in drying. 

2. SHERARDIA L. FIELD-MADDER 

A monotypic genus, native of the Old World. 
I. Sherardia arvensis L. SPURWORT, HERB SHERARD. Annual with slender reddish roots

and numerous prostrate or decumbent spreading stems to 4 dm. long, simple or branched, 
more or less glabrous, with 4 rough angles; leaves 4 to 6 in a whorl, obovate-cuspidate to 
elliptic-acute, to 18 mm. long, glabrous except for prickles on the margins and midrib 
on lower surface; flowers 4 to 8 in terminal heads, subsessile; involucre of 8 to 10 lanceo-
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late leaflike bracts longer than the flowers; sepals 4 to 6, triangular-lanceolate, persistent 
and usually accrescent in fruit; corolla 4-5 mm. across, pale-lilac, with a long slender 
tube about twice the length of the 4 or 5 free lobes; stamens 4 or 5; style bi6d with capi
pate stigmas; fruit 4 mm. long, crowned by the sepals, composed of 2 obovoid mericarps 
with a solitary ovule in each, with short appressed bristles. In fields, on road shoulders 
and thickets in e. Tex., Mar.-1fay; introd. from the Old World. 

3. ASPERULA L. WOODRUFF 

About 90 species that are natives of the Old ,vorld, commonly included in Galium. 

I. Asperula arvcnsis L. Annual herb, with nearly glabrous branching 4-angled stem to
about 3 dm. high; leaves 6 to 9 in a whorl at the nodes, linear, obtuse at apex, minutely 
scabrous on the margins and midvein beneath, to 25 mm. long; flowers bright blue, 
about 4 mm. long, numerous in involute sessile terminal heads, 4-merous, about as long as 
the hispid bracts; calyx inconspicuous, not persistent in fruit; corolla funnelform, its tube 
equaling or exceeding the 3 or 4 lobes; styles more or less connate, the stigmas capitate; 
frnit brown, smooth, leathery, about 2 mm. in diameter, the 2 mericarps with one seed 
each. In clayey soil along streams and in waste places in the Blackland Prairies, Mar.
May; introd. from the Old 'World. 

4. RANDIA L.

Several hundred species mostly in the Old World tropics, with few in America. 

I. Randia rhagocarpa Stand!. CnucrLLO. Shrub to 2 m. high, bearing numerous pairs
of spines scattered along the branches, the divaricate spines 5-12 mm. long, the twigs 
short-hirsute with white incurved hairs; $tipules broadly ovate, apiculate, about 2 mm. 
long; leaves opposite, borne on short lateral spurs, with slender short-hirsute petioles 
about 1 cm. long, cuneate-obovate to cuneate-orbicular, rounded to truncate or shallowly 
notched at apex, to 5 cm. long and 3 cm. broad, usually smaller, chartaceous, persistently 
short-hirsute on both surfaces, the lateral veins 3 or 4 on each side; flowers solitary or 
clustered in axils, sessile, 4- or 5-parted; calyx 1.5-2 mm. long, glabrous or with a few 
subappressed hairs, the hypanthium oblong-ovoid; calyx teeth ciliate, about 0.5 mm. long, 
subacuminate, spreading or reflexed; corolla pale-green, funnelform, glabrous outside, 
villous in throat, 6-7 mm. long, the slender tube 3.5-4 mm. long, the 4 or 5 lobes ovate
elliptic and to 2.7 mm. wide; stamens usually 5, inserted on the corolla, the dorsifixed 
anthers exserted two thirds from throat, about 1.7 mm. long, apiculate; style slenc.ler, 
glabrous; stigma clavate, laminated; fruit globose, 2-celled, to 1 cm. in diameter, drying 
with a rugose surface, the pericarp hard; seeds compressed, immersed in pulp. R.

texensis Lundell, R. mitis of auth. In open brushlands and thickets in Cameron, Willacy 
and Hidalgo cos., Feb.-June; also Tam., N.L., S.L.P. and Ver. 

5. BOUV ARD IA SALISB.

About 50 species that are primarily in Latin America. 

I. Bouvardia ternifolia ( Cav.) Schlecht. SCARLET DOUVARDIA, TROMPETILLA, CLA
\'ILLO. Shrub to about 1 m. high, rarely subherbaceous, the usually numerous branches 
erect; stipular sheath short, long-cuspidate or �everal-aristate; leaves sessile or short
petiolate, mostly in verticils of 3 or 4, ovate to lanceolate, acuminate to long-attenuate 
at apex, hirtellous to scabrous or glabrate; cymes terminal, usually few-flowered; calyx 
limb 4-lobate; corolla tube red, 15-32 mm. long, puberulent to short-villous outside with 
coarse thick hairs, with a short densely white-villous ring within at the base, the 4 ovate 
to ovate-oblong lobes 2-3 mm. long; anthers subsessile, included, 2.5-3 mm. long; capsule 
5-7 mm. broad, didymous-globose, 2-celled, loculicidally bivalvate, rounded at apex; seeds
numerous, dark-brown, compressed, winged, about 3 mm. broad. In dry soil, on rimrock
or among boulders in mts. of the Trans-Pecos, May-Nov.; nearly throughout Mex. high
lands n. to Ariz., N.M. and Tex.
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6. HEDYOTIS L.1110 BLUETS 

Erect or prostrate herbs or rarely low shrubs; leaves opposite to infrequently fasciculate, 
either sessile or petiolate, often linear; flowers large and colored or small and white, 4-
merous, heterostylous, homostylous or short-stylous only; corolla salverform, funnelform 
or infrequently rotate; style slender, l; stigmas 2; ovary 2-celled; capsule didymous or less 
commonly globular or turbinate, opening loculicidally across the summit. Houstonia
L.; Oldenlandia L. 

A diverse, largely pantropic genus of about 300 species best developed in the Old 
World; occasional in temperate regions of the ·western Hemsiphere and Asia. 

1. Corolla 4 mm. long or more and colored, if somewhat shorter then white and flowering
in winter or spring ( to fall in H. intricata); capsules usually one-fourth to three
fourths inferior; seeds crateriform or concavo-convex, few to 20; in various parts 
of the state ( 2) 

1. Corolla to 2 mm. long, white, flowering in summer or fall; capsules usually wholly
inferior; seeds angulate, very numerous and small; in east ( rarely central) 
Texas ( 13) 

2 (1 ) . Shrubs with at least some leaves fasciculate . . . . . . 1. H. intricata. 
2. Herbs ( stems occasionally suffruticose) with leaves opposite or verticillate ( 3)

3 ( 2). Perennials ( doubtful cases should be keyed under both alternatives) ( 4)
3. Annuals ( 7)

4( 3). Leaves acerose, often verticillate; free portion of capsules hirtellous ......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. H. acerosa. 

4. Leaves linear to ovate, opposite; free portion of capsules glabrous or minutely
papillose ( 5) 

5(4). Roots fibrous; leaves ovate to el1iptic below; rare in east Texas .............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. H. purpurea. 

5. Stout taproot; leaves linear to lanceolate, infrequently elliptic; throughout Texas ( 6)

6 ( 5). Stems few or numerous, not often tufted; corolla funnelform; capsules erect,
usually longer than broad and obovoid-turbinate, one-half to three-fourths inferior; 
seeds concavo-convex .......................... 4. H. nigricans. 

6. Stems cespitose; corolla salverform; capsules on recurved peduncles, broader than
long, subdidymous, about one-fourth inferior; seeds crateriform with a hilar ridge 
............................................. 5. H. pygmaea. 

7 ( 3). Long thin taproot sparingly branched; flowers axillary; capsules often on recurved 
peduncles; common in south and west Texas ( 8) 

7. Branched fibrous roots ( if more or less unbranched then short and very delicate);
flowers terminal; capsules upright; common in east Texas ( 11) 

8( 7). Corolla funnelform, 5-8 mm. long; flowers heterostylous; stipules to 2.5 mm. long, 
setiferous .................................... 6. H. humifusa. 

8. Corolla salverform, to 3 mm. long; flowers homostylous or short-stylous only; stipules
to 0.5 mm. long, without bristles ( 9) 

9(8). Corolla longer than the calyx lobes; stems hirtellous; capsules on recurved or 
refracted f eduncles, hirtellous, rounded at the base ( 10)

9. Corolla equa to or shorter than the calyx lobes; stems glabrous or sparingly hirtellous;
capsules upright, glabrous, turbinate . . . . . . . . . . . . . 7. H. Greenmanii. 

10( 9). Cauline leaves linear, widest to 1 mm.; peduncles 3-8 mm. long; flowers homo-
stylous; capsule about three-fourths inferior ....... 8. H. subviscosa. 

10. Cauline leaves lanceolate, widest over 1 mm.; peduncles very short ( to 2 mm.);
flowers short-stylous only; capsule one-fourth to one-half inferior ............• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. H. Croftiae. 

-----
180 Contributed by Walter H. Lewis. 
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11 ( 7). Corolla white, the tube and lobes each 1.5-2 mm. long with the tube about equaling 
the length of the calyx lobes ................. : .. IO. H. australis. 

11. Corolla pink to violet, rarely white, the tube and lobes each 2.5-6 mm. long with
the tube exceeding the length of the calyx lobes ( 12 ) 

12( 11 ). Stems 3-12 cm. long; corolla blue-violet to lilac, rarely white, the tube and 
lobes each (2.5- ) 3-4 (- 5 )  mm. long ............. 11. H. crassifolia. 

12. Stems commonly to 3 cm. long; corolla pink, infrequently white or light-violet,
the tube and lobes each about 6 mm. long ........ 12. H. rosea. 

13( I). Annual; stems usually hirsute; leaves ovate to ovate-elliptic ................ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13. H. uniflora. 

13. Perennials or rarely annuals; stems usually glabrous; leaves linear to lanceolate ( 14 )
14( 13 ). Perennial; flowers solitary or in small clusters, subsessile; capsules short-

ciliate or glabrous; frequent in east Texas ......... 14. H. Boscii. 
14. Annual; flowers in 3-flowered cymes, occasionally solitary, the peduncles and

pedicels ( when present ) each to 1 5  mm. long; very rare ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5. H. corymbosa. 

1. Hedyotis intricata Fosb. Erect to diffuse shrub, 2-6 dm. tall; stems fruticose, much
branched, the younger grayish; leaves opposite, usually 3- to 4-verticillate or fasciculate, 
sessile, linear, 4-10 mm. long, 1 mm. or less wide, bisulcate below, usually glabrous; 
flowers in few-flowered terminal cymes, heterostylous; corolla salverfonn, white, 2.5- 5 
mm. long, the lobes recurved, pubescent within, equal or slightly longer than the tube;
capsule about 2.5 mm. broad, about one-half inferior, scabrous, the seeds concavo-convex.
Houstonia fasciculata Gray. Higher elev. on rocky exposed ledges, slopes and creeks in
s. Trans-Pecos, June-Nov.; from Tex. to s. N.M.; also n. Mex.

2. Hedyotis acerosa Gray. Low erect or ascending suffruticose perennial, 5-30 cm.
tall; stems numerous and much-branched from a stout taproot, scaberulous or hirtellous; 
leaves opposite or mostly 3- or 4-verticillate, sessile, acerose, 5-12 mm. long, 1 mm. or 
less wide, revolute, usually scaberulous; flowers axillary or terminal, solitary, sessile or 
pedunculate, heterostylous; corolla more or less salverform, white, pink or violet, 8-12 
mm. long, the lobes one half to two thirds as long as the tube, villous within; capsule
2.5-3 mm. broad, about two-thirds inferior, the seeds craterifonn. Houstonia acerosa
Gray. Sandy and rocky limestone slopes, crevices and cliffs in w.-cen. and Trans-Pecos
Tex., May-Sept.; from Tex. to s. N.M.; also Mex. ( to S.L.P.)

Var. Bigelovii ( Greenm.) W. H. Lewis. Stems suffruticose below; leaves opposite; 
flowers mostly pedunculate. Houstonia polypremoides Gray. Infrequent throughout the 
range of the var. acerosa. 

3. Hedyotis purpurea ( L.) T.&G. Perennial herb with fibrous roots, 1-3 dm. tall;
stems erect to ascending, one to several, usually sparsely pubescent; leaves ovate and ses
sile ( 3- 5 cm. long, 1-2.5 cm. wide ) to elliptic, subsessile and smaller basally, sparsely 
pubescent especially on midveins below; flowers in few-flowered terminal cymes, hetero
stylous; corolla funnelform, white to usually eale-purple, 5-7 mm. long, usually pubes
cent within, the lobes about one half the length of the tube; capsule 2-4 mm. broad, 
glabrous, about one-half inferior, the seeds subcrateriform. Houstonia purpurea L. In 
open woods, rare in s.e. Tex. ( only Newton Co.), Apr.-June; from Ga. to Tex., n. to s. 
Me., s.e. Mich. and s.w. Mo. 

4. Hedyotis nigricans (Lam.) Fosb. Erect, ascending or procumbent perennials from
a stout taproot, 5- 50 cm. tall; stems few or numerous, occasionally cespitose, glabrous; 
leaves more or less sessile, linear-filifonn to lanceolate, infrequently elliptic, 1-4 cm. long, 
0.5-4 mm. wide, usually scaberulous along the margins and nerves below, the margins 
often revolute; flowers usually in leafy cymes, heterostylous, sessile or pedunculate; 
corolla funnelform, white, pink or purplish, 5-8 mm. long, the lobes equaling or shorter 
than the tube, villous within; capsule 2.5-3 mm. long, usually longer than broad and 
obovoid-turbinate or rarely more or less equal and globose, one-half to three-fourths 
inferior, the seeds concavo-convex. Houstonia angustifolia Michx., H. nigricans (Lam.) 
Fem., H. salina Heller. Highly variable and common throughout Tex., Apr.-Nov.; from 
Fla. to Ariz., n. to Ga., 0., s. Mich. and Neb.; also Mex. 

Var. filifolia ( Chapm.) Shinners. Leaves linear-filiform; capsule somewhat smaller 
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than typical. Oldenlandia angustifolia var. -filifolia Chapm. Occasional in s.-cen. Tex.; 
also s. Fla., rarely Ala. and Mo. 

Var. parviBora (Gray) W. H. Lewis. Stems reduced, 5-15 cm. tall, much-branched 
below; capsule more or less equal and globose, about one-half inferior, the short calyx 
lobes more or less equaling the capsule. Hedyotis stenophylla var. paroiflora Gray, H. 
angulata Fosb., Houstonia rupicola Greenm. Infrequent in rocky crevices and hillsides 
in w. Tex. 

Var. rigidiuscula (Gray) Shinners. Stems reduced, 5-15 cm. tall, much-branched below; 
capsule longer than broad, obovoid-turbinate, about three-fourths inferior, the calyx lobes 
often exceeding the capsule. Houstonia angustifolia var. rigidiuscula Gray. Frequent on 
hillsides, canyons and rocky escarpments in w. and n.w. Tex.; from Fla. ( ?) and Tex. to 
Ariz.; also Mex. 

5. Hedyotis pygmaea R. & S. Cespitose perennial, 5-10 cm. high; numerous stems erect
or spreading, scaberulous or papillose; leaves linear, the lowest often spatulate, 5-25 mm. 
long, 0.5-3 mm. wide, usually scaberulous; flowers axillary or usually in terminal cymes, 
the short peduncles recurved after anthesis; calyx lobes 1.5-2 mm. long; corolla salver
form, white to pale-purple, 4-7 mm. long, the lobes equal to or commonly shorter than 
the tube, papillose within; capsule to 3.5 mm. in diameter, subdidymous, broader than 
long, minutely papillose, about one-fourth inferior, the seeds crateriform. Houstonia 
Wrightii Gray, Hedyotis Wrightii (Gray) Fosb. Open hillsides, rocky canyon slopes and 
sandy mt. streams, infrequent in cen. Trans-Pecos, June-July; from Tex. to cen. Ariz.; 
also Mex. (to Pue. and Ver.). 

6. Hedyotis humifusa Gray. Erect or spreading annual; stems 3-10 cm. long, much
branched from a single long slender root, scaberulous; leaves linear, 10-15 mm. long, 
0.5-3 mm. wide, rosette leaves oblanceolate and larger, mucronate; stipules to 2.5 mm. 
long, white, copiously setiferous; flowers showy, axillary, heterostylous, the peduncle 
recurved after anthesis; calyx lobes very narrow, 3-4 mm. long; corolla funnelform, 5-8 
mm. long, white to pink, infrequently pale-purple or lavender, the lobes somewhat
shorter than the tube, papillose within; capsule to 2.5 mm. in diameter, papillose.
Houstonia humifusa Gray. Grasslands, plains, dunes and pastures in sandy soils, w., n.,
cen. and s. Tex., Mar.-Sept.; from Tex. to s.e. Ariz., n. to w. Okla.

7. Hedyotis Greenmanii Fosb. Low winter annual, much-branched from a single
slender root; stems ascending to 2 dm., glabrous or sparingly hirtellous; leaves linear to 
lanceolate, to 15 mm. long, 1-2 mm. wide, larger basally, glabrous; flowers very small, 
short-stylous, on erect peduncles 5-15 mm. long; corolla salverforrn, white ( tips of lobes 
often pink), 1-2 mm. long, about equaling the length of the calyx lobes; capsule glabrous 
with prominent calyx lobes, 2.5 mm. broad, turbinate, about three-fourths inferior, the 
seeds crateriforrn. Houstonia parviflora Greenm. Infrequent in grassy pastures in cen. and 
s. Tex., Feb.-Apr.; endemic.

8. Hedyotis subviscosa (Gray) Shinners. Erect to spreading winter and spring annual;
stems 4-15 cm. tall, hirtellous; leaves linear, to 2 cm. long, about 1 mm. wide, 
basally oblanceolate and broader and longer, hirtellous to glabrate; flowers axillary, small, 
homostylous, the peduncles 3-8 mm. long, recurved or refracted after anthesis; corolla 
salverform, white or rarely light-pink, 2-3 mm. long, exceeding the short calyx lobes; 
capsule hirtellous, rounded at base, to 4 mm. broad, about three-fourths inferior, the 
seeds open crateriform. Houstonia subviscosa (Gray) Gray. Sandy soils in open pas
tures, creek margins and dunes in cen., s. and Gulf Coast Tex., Mar.-May; also n.e. 
Mex. ( ?). 

9. Hedyotis Croftiae ( Britt. & Rushy) Shinners. Low spreading winter annual; stems
much-branched, hirtellous or ciliate; leaves linear to lanceolate, about 1 cm. long and 
2 mm. wide, basally larger, the margins ciliate; flowers small, short-stylous, on very 
short ( to 2 mm.) recurved or refracted axillary peduncles; corolla salverform, white, 2-3 
mm. long, exceeding the calyx lobes; capsule minutely hirtellous, rounded at base, about
3 mm. broad, one-fourth to one-half inferior, the seeds broadly crateriform. Houstonia
Cro�iae Britt. & Rushy. Infrequent in sandy soils of open pastures and waste fields in
Rio Grande Plains, Feb.-Apr.; endemic.

10. Hedyotis australis Lewis & Moore. Low winter annual, often cespitose; stems
upright to spreading, 3-10 cm. long; lower leaves broadly spatulate to ovate, about 1 cm. 
long and 2-3.5 mm. wide, the margins glabrous; flowers terminal, solitary, short-stylous; 
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corolla salverform, white, the tube and lobes each 1.5-2 mm. long with the tube equaling 
the length of the calyx lobes. Frequent in pastures, waste fields and along roadsides in 
e. and s.e. Tex., Feb.-Apr.; cen. Ga., from e. Miss. to Tex. and s. Ark.

11. Hedyotis crassifolia Raf. SMALL BLUETS, STAR-VIOLET. Low winter annual, often
cespitose; stems 3-12 cm. long, spreading; lower leaves broadly spatulate to ovate, about 
1 cm. long and 4-5 mm. wide, the margins often pubescent; flowers terminal, showy, 
short-stylous; corolla salverform, blue-violet to lilac, rarely white, the narrow tube 3-5 
mm. long, the lobes 2.5-4 mm. long. Houstonia minima Beck, H. patens Ell., H. pusilla
Schoepf. Common in pastures, prairies, waste fields and along roadsides in e. third of
Tex., (Jan.-) Feb.-Apr.; from Fla. to Tex., n. to Va., Ill. and Kan.

12. Hedyotis rosea Raf. Low winter annual to 3 cm. tall ( when stems upright),
somewhat longer when spreading; lower leaves narrowly spatulate, to 1 cm. long, com
monly 1-2 mm. wide; flowers showy, terminal, short-stylous; corolla salverform, pink or 
less frequently white or light-violet, the tube and lobes each about 6 mm. long. 
Houstonia pygmaea Muell. & Muell., Hedyotis Taylorae Fosb. Pastures, waste fields and 
roadsides, infrequent in e. third of Tex., Feb.-Apr.; from e. Miss. to Tex., n. to Ark. 
and e. Okla. 

13. Hcdyotis uniRora ( L.) Lam. Erect to usually spreading summer annual; stems
often branched, 1-6 dm. long, white-hirsutulous along the angles to less frequently 
glabrate; leaves ovate to ovate-elliptic, 1-2.5 cm. long, the midveins and margins com
monly white-hirsutulous, the petioles 1-2.5 mm. long or rarely absent; flowers very small, 
homostylous, axillary in small or large clusters or rarely solitary, subsessile; corolla rotate, 
white, about 1 mm. long, shorter than the calyx lobes; capsule to 2 mm. broad, usually 
densely white-hirsutulous, more or less wholly inferior, the seeds angular, very numerous. 
On wet sandy-loam banks in e. Tex., June-Sept.; from Fla. to Tex., n. to s. N.Y. and 
s.e. Mo.

Var. fasciculata (Bert.) W. H. Lewis. Stems, leaves and usually capsules glabrous;
leaves sessile. Infrequent on Gulf Coast, Fla. to Tex. 

14. Hedyotis Boscii DC. Prostrate or spreading perennial; stems branched and often
cespitose, 1-3 dm. long, glabrous to infrequently hirtellous; leaves mostly linear, 10-25
mm. long, 1-3 mm. wide, glabrous, sessile or subsessile; flowers very small, homostylous,
axillary in small clusters or solitary, subsessile; corolla rotate, white ( lobes often tipped
pink), about 1 mm. long, shorter than the calyx lobes; capsule to 2.5 mm. broad, glabrous
or short-ciliate, more or less wholly inferior, the seeds angular and very numerous.
Oldenlandia Boscii (DC.) Chapm. Edges of ponds and rivers in lowlands and savannahs
of e. Tex., rare in s.-cen. Tex., May-Aug.; from Fla. to Tex., n. to s.e. Va., Tenn. and
s.e. Mo.

15. Hedyotis corymbosa ( L.) Lam. Erect or spreading summer annual; stems branched,
glabrous; leaves linear to lanceolate, 1-3.5 cm. long, 1-5 mm. wide, the margins scaberu
lous; flowers small, homostylous, axillary, usually in 3-flowered cymes or solitary, the 
peduncles to 15 mm. long, the pedicels often as long; corolla more or less salverform, 
white, about 2 mm. long, equaling or exceeding somewhat the calyx lobes; capsule to 2 
mm. broad, glabrous, more or less wholly inferior, the seeds angular and very numerous.
Oldenlandia corymbosa L. lntrod. in lawns rarely in e. Tex. ( also Gulf Coast?), July
Sept.; occasional from Fla. to Tex., a widespread pantropic weed.

Hedyotis rubra ( Cav.) Gray. Cespitose perennial from a long slender taproot; leaves 
oblanceolate-linear below to linear above; corolla deep-rose to purple, rarely white, salver
form, 1.5-3 cm. long. Houstonia rubra Cav. Not yet known from Texas, but occasional 
in neighboring New Mexico and Mexico. It should occur in the Trans-Pecos region. 

7. PENTODON HoCHST,

Two species; represented in both hemispheres. 

I. Peotodon pentandrus (Schum. & Thonn.) Vatke. Annual glabrous herb, the 4-
angled stems often diffusely branched and partly creeping; leaves petioled, ovate to 
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elliptic or elliptic-lanceolate, obtuse to acute, 2-5 cm. long, entire; flowers in axillary or 
terminal cymes; hypanthium clavate; sepals 5, triangular-lanceolate to lanceolate, about 
1 mm. long; pedicels thick, 3-4 mm. long; corolla white, funnelform, the tube 2-3 mm. 
long, the abbreviated lobes ovate to lanceolate; stamens 5, the filaments adnate to above 
the middle of the corolla tube; style columnar; capsule included in the hypanthium, 
2-lobed, 2-4 mm. long. P. Halei ( T.&G.) Gray. In swampy ground in s.e. Tex., Aug.
Sept.; from Tex. to Fla.

8. CEPHALANTHUS L. BUITONBUSH 

Shrubs or small trees; leaves opposite or with some verticillate, petiolate; flowers white 
or yellowish, densely aggregated into spherical peduncled heads; calyx tube obpyramidal, 
the limb 4- or 5-toothed; corolla tubular-funnelform, the 4 or 5 teeth imbricated in the 
bud; stamens 4, inserted on the corolla throat; anthers bicuspidate at base; ovary 2-celled, 
with one ovule in each cell; style filiform, much-exserted; stigma capitate; fruit small, at 
length splitting from the base upward into 2 to 4 closed I-seeded segments. 

About 17 species that are natives of America and Asia; sometimes placed in the 
segregate family Naucleaceae. 

1. Calyx glabrous outside or the tube with a few long white hairs at the base ...... . . 
• . • . . . . • • . . . . • • • • • • . . . . . . • • . • • . . . . . • . . • . . . . . . 1. C. occidentalis. 

I. Calyx densely pubescent outside with short appressed hairs ... , ............. .. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. C. salicifolius. 

1. Cephalanthus occidentalis L. CoMMoN BUTI'ONBUSH, HONEY-DALLS, GLODE-FLOWERS.
Shrub or small tree, sometimes to 1 5  m. high, with a trunk rarely 3 dm. in diameter, the 
branchlets slender, brown or grayish, glabrous or short-pilose; stipules 2-4 mm. long, 
deltoid, acute to acuminate, usually with glands along the margins; leaves opposite or 
tern ate, sometimes 4-nate ( but this varies on a single plant ), the stout or slender petioles 
to 3 cm. long, glabrous or pilose, ovate to ovate-oblong or narrowly lanceolate, to 19 
cm. long and 85 mm. wide, subcordate to cuneate at the base, abruptly or subabruptly
long- or short-acuminate at the apex, bright-green above, glabrous or pilose beneath,
with prominent lateral veins; peduncles terminal and axillary, simple or branched, stout,
to 1 dm. long, glabrous; heads about 15 mm. in diameter; bractlets filiform-clavate, pilose
above; hypanthium and calyx together 2-3 mm. long, glabrous or sparsely long-pilose
at the base; calyx about 1 mm. long, shallowly 4-to 5-dentate, densely pubescent within,
the lobes rounded, usually glandular; corolla 5-9 mm. long, glabrous outside, the 4 or 5
lobes ovate or oval, sparsely pubescent within, with a small black gland in each sinus;
capsule 4-8 mm. long; seed solitary, brown, with a large white aril. In swamps, about
ponds and margins of streams throughout the state, June-Sept.; from Fla. to Mex., n. to
e. Can., N .Y. and w. to Calif.

Those plants with branchlets and at least the lower leaf surfaces soft-pubescent are
segregated as var. pubescens Raf., while those with short-petioled narrower leaves 
arranged in whorls of three are segregated as var. califomicus Benth. 

2. Cephalanthus salicifolius H. & B. Shrub or small tree, the branches reddish-brown,
glabrous; stipules 2-3 mm. long, deltoid, acute or acuminate, often with marginal glands, 
glabrous; leaves opposite and ternate, the stout petioles to 4 mm. long, glabrous, narrowly 
oblong to elliptic-oblong or lanceolate, to 1 2  cm. long and 23 mm. wide, acute to sub
cordate at the base, rounded and apiculate to long-attenuate at the apex, glabrous or 
sparsely pilose beneath along the veins, bright-green above, lustrous; peduncles mostly 
simple, 2-4 cm. long, glabrous, the heads 6-8 mm. in diameter, the receptacle very 
densely setose; calyx and hypanthium 2-2.5 mm. long, densely white-sericeous with short 
hairs; calyx 1 mm. long or shorter, shallowly 4- to 5-dentate, densely pilose within, the 
lobes minute, rounded, often glanduliferous; corolla 6-7 mm. long, glabrous outside, the 
lobes oblong or ovate, sparsely pilose within, often with black glands in the sinuses; 
capsule 4-5 mm. long, densely and minutely sericeous; seeds brown, with a large white 
aril. In wet soil in Hidalgo Co., extreme s. Tex., Mar.-July; from s. Tex. to s.-cen. Mex., 
also Hond. 
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9. CIDOCOCCA L.

About 20 species that are native to the Americas. 

I, Chiococca alba (L.) Hitchc. DAVID's MILKBERRY, SNOW-BERRY, PERLU..LA, CANICA, 
Shrub, tall and sometimes climbing, glabrous; branchlets 4-angled or terete; leaves 
petiolate, opposite, papery, ovate to ovate-oblong or lanceolate, usually narrowed at 
base, abruptly short-acuminate at apex, to 9 cm. long and 3 cm. wide; stipules ( including 
the hard point) 2-2.5 mm. long; racemes rather lax, about as long as the leaves, usually 
branched, many-flowered; bracts awl-shaped, about I mm. long; pedicels slender, to 5 
mm. long; calyx tube subglobose, to 2 mm. long, longer than the 5-toothed limb that is
persistent in the fruit; corolla greenish-white or yellow, funnelform, glabrous in throat,
the tube to 6 mm. long, the ovate to ovate-lanceolate lobes to 4 mm. long; stamens 5,
included, the anthers to 3 mm. long, disk prominent; drupe globose, compressed, white,
leathery, 4-5 mm. in diameter; seeds brown, 4 mm. long. In palm groves and brushlands
in Cameron and Hidalgo cos., flowering throughout the year; also, Fla. and throughout
trap. and subtrop. Am.

The flowers of our plant average smaller than those of plants in hopical America. 
Various medicinal properties have been attributed to the plant. 

10. BORRERIA MEY,

About 150 species that are natives of warm and tropical regions. 

I. Borreria verticillata ( L.) Mey. BOTON BLANCO. Small shrubby perennial, the
branches angled and erect-ascending, essentially glabrous or sparsely scabrous, to about 
I m. high; leaves opposite, nearly sessile, linear to linear-lanceolate, acute at apex, 2-5 
cm. long, with tufts of somewhat smaller leaves in their axils; teeth of the stipular sheaths
setaceous; glomerules terminal or also at one or two of the nodes, dense, globose, 1-1.5
cm. in diameter, many-flowered; calyx tube turbinate; calyx lobes 2, narrow, persistent,
about I mm. long; corolla white, funnelform, about 2 mm. long, its 4 spreading lobes
ovate and acute; stamens 4, adnate to the corolla tube; disk obsolete or cushionlike; styles
wholly or partially united; capsule subglobose, leathery, about I mm. in diameter,
glabrous, the 2 carpels opening along their inner face, each I-seeded. B. podocephala of
auth. In sandy loam in open areas along the Tex. coast, Mar.-May; throughout the W.I.
and cont. trap. Am.

11. MITCHELLA L. p ARTIUDGE-BERRY

Two species, the other Japanese. 

1. Mitchella repens L. Two-EYED DERRY, RUNNING BOX. Small glabrous trailing ever
green herbs forming appressed mats of indefinite size; leaves petioled, opposite, ovate to 
orbicular, rounded to cordate at base, obtuse at apex, shining, pinnately veined and 
sometimes variegated with whitish lines, 15-25 mm. long; stipules triangular-subulate; 
peduncle short, terminal, bearing 2 flowers at its summit; flowers fragrant, white, often 
tinged with purple, in pairs with their ovaries united, occasionally 3- to 6-merous, always 
dimorphous, all flowers of some individuals have exserted stamens and included stigmas, 
all flowers of other individuals with included stamens and exserted style; calyx 4-toothed; 
corolla tube about 13 mm. long, densely bearded inside, surpassing the oblong spreading 
lobes; style l; stigmas 4, linear; drupes edible, 4-6 mm. in diameter, bright-red or rarely 
white (f. leucocarpa Bissell), overwintering, crowned with the calyx teeth of the 2 
flowers, with 4 small seedlike bony outlets to each flower. On dry or moist knolls in 
woods in e. Tex., May-July; from Fla. to Tex., n. to e. Can., Ont. and Minn. 

12. MITRACARPUM Zucc.

Annual or perennial herbs or low shrubs, the stems and branches mostly 4-angled; 
leaves opposite; stipular sheaths with several bristles; flowers small, white, densely 
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capitate; calyx teeth 4 or 5, the lateral ones nearly subulate, the others smaller; corolla 
salverfonn or funnelform, its 4 spreading lobes valvate; stamens 4, the anthers oblong or 
linear; ovary usually 2-celled; ovules one in each cavity; style branches narrow; capsule 
didymous, thin-walled, circumscissile; seeds globose or oblong. 

About 40 species, mostly in the American tropics. 

1. Plants nearly glabrous to somewhat minutely scabrous { especially the leaf margins };
corolla tube 1.5-2 mm. long .................... 1. M. brevi-/lorum. 

1. Plants ( especially stem and branches) more or less hirtellous throughout; corolla
tube 2.5-3 mm. long ........................... 2. M. hirtum. 

I. Mitracarpum breviflorum Gray. WHITE GIRDLEPOD. Annual to 4 dm. or more high,
mostly branched from the base, nearly glabrous and smooth or with the stems and leaves 
somewhat serrulate and scabrous; flowers small, in axillary verticillastrate-capitate 
clusters and a terminal one; leaves lanceolate to oblanceolate, obtuse to acute at apex, 
2- 5 cm. long; the petiolar base often pubescent on lower surface; stipules with few
setiform appendages; two larger calyx lobes lanceolate-subulate, longer than tube, equal
ing or surpassing the small ( 1.5-2 mm. long) glabrous white corolla, the intermediate
small calyx lobes dentifonn and hyaline; capsule about 1.5 mm. in diameter, circum
scissile about the middle. On flats near Boca Chica, Cameron Co., June-Aug.; from Tex.
to Ariz. and adj. Mex.

2, Mitracarpum hirtum ( L.} DC. Annual to about 4 elm. high, more or less hirtellous 
throughout; stems branched, the branches 4-angled; leaves sessile or very short-petioled, 
oblong to elliptic, narrowed at base, obtuse to acute at apex, 2-6 cm. long; stipular sheath 
2-3 mm. long, the bristles about as long; flower heads terminal and axillary, subglobose,
many-flowered, 6-12 mm. in diameter; lateral sepals linear-lanceolate, acuminate, about
2 mm. long; corolla 2.5-3 mm. long; capsule shorter than the calyx, circumscissile near
the middle. Exceedingly rare in grassy places in the Tex. coastal prairies, inland to
Bexar and Wilson cos., May-July; also in W.I. and cont. trop. Am.

13. RICHARDIA L.

Variously pubescent annuals or perennial herbs, mostly diffusely branched, prostrate 
to ascending, with broadish short-petioled to subsessile leaves and setiferous stipules; 
flowers whitish, mostly in a terminal capitate cluster, involucrate by the one or two 
uppermost pairs of leaves; calyx teeth 4 to 8 ( commonly 5 or 6), lanceolate, gamo
phyllous at base, circumscissile-deciduous as a whole at or before the separation of the 
2 to 4 closed or barely opening rough coriaceous carpels; corolla funnelform, with 4 to 
8 lobes; stigmas 2 to 4, linear or spatulate; fruit separating longitudinally at maturity into 
2 to 4 !-seeded cocci. 

About 10 species that are natives of tropical America. 

1. Flowers and fruits 4-merous; fruit separating into 4 almost smooth obovoid cocci,
the scar broad and flat or somewhat tumid; stems and leaves densely white 
hirsute; plants prostrate ........................ 1. R. humistrata. 

1. Flowers and fruits 3-merous; fruit more or less muriculate, separating into 3 cocci;
plants usually with some ascending branches ( 2) 

2 ( 1). Cocci obovoid; coccus scar broad, open, excavate, with a central keel; leaves 
thick but not coriaceous, gray-green when dry, appressed-hispid on both surfaces; 
stems hirsute ................................. 2. R. brasiliensis. 

2. Cocci nearly cylindric; coccus scar closed to a narrow groove or sulcate; leaves
subcoriaceous, yellow-green when dry, essentially glabrous except for scabrous 
margins and midrib of lower surface; stems somewhat villous ............... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. R. scabra. 

I. Richard.ia humistrata ( Cham. & Schlecht.) Steud. Prostrate herb, densely white
hirsute; stems rooting at the nodes, the internodes short; stipular sheaths much
abbreviated, the elongate bristles conspicuous; leaves ovate to oblong-elliptic, to at least 
3 cm. long and 15 mm. wide, narrowed to a short petiolar base, acute to acuminate at 
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apex; flowers and fruits in dense involucrate heads at summit of branches; calyx lobes 
triangular, acute, about 1.5 mm. long, densely pilose; corolla about 2 mm. long, incon
spicuous; cocci in fours, glabrous, usually loosely held together, obovoid to ellipsoid, 
about 2 mm. long, tan-color. This Brazilian species has recently been introduced on the 
coast in the Gulf States. It should be looked for in dry sandy places. 

2. Richardia brasiliensis Gomes. Annual, becoming perennial, with deep thickened root
and villous or pilose diffusely branched or matted stems, to 3 drn. high; stipular bristles 
about as long as the sheath; leaves broadly ovate to elliptic, tapering at the base to a 
short petiole, acute to subacute at apex, 2-4 cm. long, to about 2 cm. wide, densely 
covered with appressed roughish hairs; involucre 4-leaved, the flower heads to 1 5  mm. 
in diameter; calyx tube barely 1.5 mm. long; calyx lobes about 3 mm. long, connate at 
base, narrowly triangular, acute, hairy with ciliate margins; corolla tube 4- 5 mm. long; 
corolla lobes spreading, narrowly ovate, acute, shortly hairy at tip; fruit obovoid, about 
2. 5 mm. long, muricate-hispidulous, dull-red, the cocci keeled on the ventral surface;
seed barely 2 mm. long, broadly ovoid to subrotund, brown, smooth. On dunes, coastal
prairies, in sandy scrub oak areas, roadsides and waste places on the Rio Grande Plains
and in s. Tex., May-Oct.; from Fla. to Tex. and Mex., n. to s.e. Va.

3. Richardia scabra L. More or less loosely branching short-pubescent or hirsute
annual to about 8.5 dm·. high; leaves ovate to elliptic-lanceolate, obtuse to acute at 
apex, roughish, fleshy, 2-6 cm. long; stipules with rather few setiform appendages; 
glomerules depressed; calyx lobes united only at base, three to four times length of 
ovary; corolla hypocrateriform, 5-6 mm. long, its tube exserted from the calyx, the usually 
6 lobes much-exceeding the stamens; mature fruit 3-3.5 mm. long, muriculate-tuberculate, 
the cocci ventrally sulcate. Roadsides, cult. fields and waste places in e. hall of Tex., 
June-Oct.; from Fla. to Tex., n. to s.e. Va., s. Ind. and Ark.; naturalized from trop. 
Am. 

Said to be relished by cattle. The root, in South America, is used as an emetic and as 
a substitute for Ipecac. 

14. SPERMACOCE L. BU'ITONWEED 

Low spreading annual or perennial herbs; leaves opposite, their bases or petioles 
connected by a bristle-bearing stipular membrane; flowers smaU, whitish to purplish-blue, 
crowded into sessile axillary and terminal whorled clusters or heads; calyx tube short, 
obovoid, the limb parted into 4 teethlike lobes; corolla funnelform or salverform, 4-lobed, 
valvate in the bud; stamens 4, inserted on the corolla tube; ovary 2-celled; ovules one in 
each cavity; style slender, the stigma 2-cleft; fruit a dry capsule, sessile, coriaceous or 
somewhat crustaceous, sometimes didymous, splitting when ripe into 2 carpels, one of 
the carpels usually carrying with it the septum and therefore closed, the other carpel 
open on the inner face. 

About 100 species in the warmer parts of America. 
1. Flowers numerous in a dense conspicuous head; corolla 2-3 mm. long, densely white

bearded in the throat; fruit 2-4 mm. long, smooth, capped by sepals 1.5-2 mm. 
long ................. ....................... 1. S. glabra. 

1. Flowers few in inconspicuous heads; corolla less than 2 mm. long; fruit typically less
than 3 mm. long, capped by sepals 1 mm. long or less ( 2) 

2( 1 ). Corolla somewhat pubescent at and above the throat; fruit didyrnous-obovate, 
mostly puberulent, 2-2.5 mm. long .............. 2. S. tenuior.

2. Corolla glabrous within or with few hairs in the throat; fruit subglobose, smooth,
1-1.5 mm. long ..............................• 3. S. fioridana.

1. Spermacoce glabra Michx. SMOOTH BUTI'ONWEED. Glabrous perennial herb; stems
simple or unbranched, spreading, 6 dm. long or more; leaves elliptic to oblong-lanceolate 
or oblanceolate, acute to acuminate at apex, to 8 cm. long; stipular sheaths with several 
filiform segments 2-3 mm. long; axillary heads many-flowered; corolla 2-3 mm. long, 
slightly exceeding the calyx, conspicuously white-bearded in the throat, bearing the 
anthers at its base; filaments and styles short; fruit somewhat turbinate, smooth, 2-4 mm. 
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long, crowned by the conspicuous triangular-lanceolate spreading calyx teeth. Damp 
shores, low woodlands and in openings in the e. third of Tex., May-Oct.; from Fla. to 
Tex., n. to 0., Ind., Ill., Mo. and Kan.

2. Spermacoce tenuior L. SLENDER BUTTONWEED. Annual, glabrous or nearly so; stems
simple and erect or more or less diffusely branched from the base, to about 4 din. long; 
leaves linear to oblong or oblong-lanceolate, narrowed into short petioles, acute to 
acuminate at apex, more or less scabrous, 2-5 cm. long; axillary heads with few Bowers; 
calyJC teeth subulate to subulate-lanceolate; corolla white, about 1.5 mm. long, funneHorm, 
somewhat pubescent at and above the throat; fruit didymous-obovoid, mostly puberulent 
or short-pubescent, 2-2.5 mm. long, somewhat crustaceous and crowned with the 4 
calyx teeth. In clay soils along creeks in s. Tex., Sept.-Jan.; also Fla. and La., the W.I.
and cont. trop. Am. 

3. Spermacoce 0oridana Urban. Annual, smooth, and glabrous; stems more or less
diffusely branched from the base, ascending or spreading, the branches to about 5 dm. 
long, slender and somewhat wiry; leaves slender-petioled, broadly to narrowly elliptic 
to elliptic-lanceolate, tapering to somewhat rounded at the base, acute to acuminate at 
apex, to about 7 cm. long and 3 cm. wide, usually much smaller; axillary clusters of few 
Bowers less than 1 cm. thick; sepals subulate-lanceolate, 1-1.5 mm. long; coroUa white, 
about 1 mm. long, glabrous within, the tube campanulate, the lobes ovate-oblong; fruit 
subglobose, smooth, 1-1.5 mm. long. In palm groves in Cameron Co., Feb.-Apr.; also 
Fla. and W.I.

15. DIODIA L. BUTI"ONWEED 

Spreading, decumbent, prostrate or ascending annual or perennial herbs; leaves oppo
site, entire, mostly sessile; stipules sheathing, long-setiferous; flowers mostly solitary or 
several and sessile in leaf-axils, rarely aggregated at summit of branches; calyx teeth 2 to 
5, often unequal; corolla funneHorm or salverform, the lobes 3 or 4; stamens and style 
usually exserted, the stamens usually 4 and inserted on the corolla tube, the style 6liform 
and simple or cleft; fruit composed of 2 or 3 crustaceous or leathery indehiscent carpels 
that usually separate. 

About 50 species, mostly American and African tropics and subtropics. 
1. Fruits leathery, strongly 6-ribbed, glabrous or villous, crowned by 2 prominent calyx 

teeth, the 2 carpels rarely separated; corolla salverform, the _ tu_b� 7-10 mm. long 
..................................... ........ I. D. tnrg1n1ana.

1. Fruits crustaceous, not ribbed, strigose to bristly-hirsute or rarely glabrous, crowned
by usually 4 calyx teeth, the carpels readily separated; corolla funnelform, 2-6 
mm. long (2)

2( 1 ). Stems spreading or ascending, the internodes usually more than 2 cm. long; 
leaves usually 3 cm. long or more; flowers 1 or several in leaf axils; corolla 4-6 
mm. long; fruits 2-carpellate, about 4 mm. long .... 2. D. teres.

2. Stems prostrate, the intemodes rarely to 2 cm. long; leaves usually 2 cm. or less
long; flowers almost entirely aggregated at summit of branches; corol1a 2-4 mm. 
long; fruits 3-carpellate, about 2 mm. long ........ 3. D. tricocca.

I. Diodia virginiana L. Plant diffusely spreading or procumbent from a perennial
root, the forking branches to about 6 dm. long, nearly glabrous to villous-hirsute; leaves 
sessile or essentially so, elliptic-oblong to elliptic-oblanceolate or linear-lanceolate, usually 
tapering to base, obtuse to acute or acuminate at apex, the margins slightly serrulate, 
mostly bright green, to 9 cm. long and 2 cth. wide, usually much smaller; stipular bristles 
few, strong and flat, sometimes sparingly hirsute; corolla white, 7-10 mm. long, the 
slender tube abruptly expanded into the large limb; style 2-parted; fruit ellipsoid, 
bicarpellate, 5-8 mm. long, to 5 mm. in diameter, glabrous to villous, crowned with 2 or 
sometimes 3 lanceolate more or less pubescent calyx teeth; carpels suberose-crustaceous, 
3-ribbed on the back, held together by a thin epicarp that rarely ruptures. In swamps,
meadows, coastal prairies and in mud along streams in e. third of Tex., May-Oct.; from
Fla. to Tex., n. to N.J., Ill. and Mo.
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Plants in extreme southeastern Texas with short elliptic to elliptic-obovate leaves that 
do not taper noticeably to the base, and with fruits about 5 mm. long are sometimes 
segregated as var. latifolia T.&G. ( D. tetragona Walt.) 

2. Diodia teres Walt. PooR JOE, ROUGH BUTTONWEED. Plant diffusely spreading or
ascending from an annual but sometimes lignescent root, rigid, puberulent to hirsute; 
stems and branches to about 8 dm. long, terete, rather quadrangular above; leaves linear 
to lanceolate, rounded to somewhat clasping at the sessile base, acute to acuminate at 
the apex, rather rigid and often with revolute margins, more or less scabrous, to 5 cm. 
long and 1 cm. wide, usually much smaller; stipular bristles numerous, filiform, often 
reddish-brown, usually equaling the flowers and surpassing the fruit; corolla funnelform, 
whitish to pinkish-purple, 4-6 mm. long; style undivided; fruit obovate-turbinate, not 
ribbed, commonly hispid or hispidulous, about 4 mm. long, bicarpellate, crowned with 
usually 4 somewhat unequal ovatish ciliate calyx lobes, when carpels separate often 3 
lobes on one carpel and 1 on the other. In sandy soils in woodlands and open areas in 
the e. two thirds of Tex., rare on the Edwards Plateau, May-Nov.; from Fla. to Tex., n. 
to N.E., 0., III. and Mo. 

Those plants with a slender apical seta on each young leaf are segregated as var. 
setifera Fern. & Grise. 

3. Diodia tricocca T.&G. PRAnuE BU'ITONWEED. Plant diffusely branched from a
perennial root, low and much-spreading or depressed to form mats of 3 dm. across or 
more, the internodes rarely as much as 2 cm. long; leaves sessile, linear to lanceolate, 
acute to acuminate at apex, 25 mm. long or less; stipular bristles slender, whitish; flowers 
clustered at summit of branches and rarely in uppermost leaf axils; calyx teeth 3 to 5, 
usually 4 and equal, lanceolate, more or less pubescent, usually longer than the fruit; 
corolla white, funnelform, 2-4 mm. long, the limb 3- or 4-lobed; stigmas short and broad; 
fruit obovate-globose, about 2 mm. long, usually partially or wholly hispidulous, some
times essentially glabrous, tricarpellate; carpels flattened on the ventral face, separating 
from a weak carpophore, either closed or tom open ventrally. Crusea tricocca (T.&G.) 
Heller, C. allococca Gray, Ricl1ardia tricocca ( T.&G.) Standl. In sandy or sandy-clay 
soils in brushy or open-wooded areas, primarily in s. Tex., Mar.-Nov.; also adj. Mex. 

FAM. 169. CAPRIFOLIACEAE Juss. 
HONEYSUCKLE F AMIL y 

Shrubs, vines or rarely herbs with opposite usually exstipulate entire leaves; flowers 
perfect, gamopetalous, regular or irregular; corolla tubular to funnelform or rotate; calyx 
tube adherent to the 2- to 5-celled ovary; stamens as many as the corolla lobes and 
inserted on corolla tube; fruit a berry, drupe or capsule, 1- to several-seeded; seeds 
anatropous. 

About 12 genera and 450 species mostly in North Temperate regions and tropical 
mountains. 
1. Corolla rotate to open-campanulate, regular, deeply 5-lobed; style abbreviated, the

1 to 5 stigmas sessile or nearly so; inflorescences terminal and cymose ( 2 )
1. Corolla elongate, funnelform to campanulate, often more or less irregular; style 1, 

elongate, with a usually capitate stigma; inflorescences lateral or terminal ( 3 )

2( 1 ). Leaves simple; fruit a I-seeded drupe ........... 1. Viburnum, p. 1497. 
2. Leaves pinnately compound; fruit a 3-seeded berry .... 2. Sambucus, p. 1499. 
3(1 ). Erect coarse herbs with large leaves and sessile flowers in their axils; fruit 

drupaceous, with 2 to 5 stones ... ............... 5. Triosteum, p. 1503. 
3. Erect or climbing shrubs ( 4 )
4( 3 ). Corolla funnelform to tubular; ovary 2- or 3-celled; fruit a berry, many-seeded ..

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . , ............... 3. Lonicera, p. 1500. 
4. Corolla short-campanulate to salverform; ovary 4-celled; fruit a berrylike drupe,

with only 2 stones maturing .................... 4. Symphoricarpos, p. 1501. 
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1. VIBURNUM L. VIBURNUM. Ammw-wooo 

Shrubs or small trees with simple leaves and numerous white or rarely pink flowers 
in compound cymes; petioles sometimes bearing appendages that are apparently stipules; 
lea£ buds naked or with pairs of scales; calyx 5-toothed; corolla spreading, rotate to 
broadly campanulate, deeply 5-lobed; stamens 5, exserted, the anthers oblong and 
introrse; style none, the 1 to 3 stigmas sessile on summit of ovary; fruit a I-celled I-seeded 
soft-pulpy drupe with a thin-crustaceous tumid or flattened stone. 

About 200 species in the North Temperate Zone. 
1. Leaves with margins entire to undulate or only finely serrulate or rarely denticulate

(2) 
1. Leaves coarsely dentate to crenate-dentate and sometimes lobed ( 5)
2( l). Cymes definitely peduncled; leaves entire to undulate or rarely irregularly

denticulate ( 3) 
2. Cyme sessile or essentially so; leaves serrulate with sharp teeth ( 4)
3 ( 2). Leaves somewhat lustrous above, the veins raised below and strongly curved,

gradually tapering or rounded to the apex, the margin revolute, sometimes some
what denticulate; twigs, petioles and lower surface of leaves rusty-scurfy; anthers 
elevated 4-5 mm. above corolla; pulp of drupe bitter; stone globose-obovate, 
smooth in cross section ......................... 1. V. nudum. 

3. Leaves dull dark-green above, the veins not noticeably raised below, usually long
acuminate at apex, the margin only slightly revolute; twigs smooth and glabrous; 
lower surface of leaves rusty-scurfy when young, becoming light-green with 
scurfy dots in age; anthers elevated 1-3.5 mm. above corolla; pulp of drupe 
sweet; stone oblong-ellipsoid, ridged and grooved in cross section ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. V. niUdum. 

4(2). Petioles, midribs beneath and rays of cyme more or less rufescent-scurfy or 
-tomentulose; leaves lustrous above, coriaceous; rather frequent ............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. V. rufidulum. 

4. Petioles, midrib beneath and rays of cyme without rufescent tomentum; leaves not
lustrous, membranous to subcoriaceous; rare ....... 4. V. prunifolium. 

5(1 ). Leaves palmately 3-ribbed from the rounded to subcordate base, mostly 3-lobed 
( maple like), copiously dotted beneath; slender petiole often stipulate at base .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. V. acerifolium. 

5. Leaves pinnately veined, with unlobed margins, not evidently dotted beneath ( 6)
6(5). Distribution in mountains of Trans-Pecos Texas ... 6. V. australe.
6. Distribution in forests of east Texas ( 7)
7 ( 6). Leaves narrowly ovate to ovate-elliptic or occasionally ovate-lanceolate, mostly

less than 35 mm. wide; corolla and fruit glabrous .. 7. V. dentatum var. 
dentatum. 

1. Leaves broadly ovate to suborbicular-ovate, mostly more than 35 mm. wide; corolla
and fruit more or less setose or hirsute ............ 1. V. dentatum var. 

scabrellum. 

I. Viburnum nudum L. PossUM-HAW. Shrub spreading or somewhat erect and arbo
rescent, to 5 m. tall; buds brown or fuscous; leaves with a petiole to 1 cm. long, lustrous 
above, usually dotted beneath, coriaceous, elliptic to obovate or oblanceolate, rarely 
ovate, rounded to abruptly acute at apex, the more or less crenate margin revolute, to 
about 15 cm. long and 75 mm. wide; cyme to I dm. wide, on a peduncle 15 mm. or more 
long; corolla about 5 mm. wide; stamens long-exserted, the filaments 4-5 mm. long; drupe 
subglobose, bluish-black, glaucous, the flesh usually bitter; stone typically globose
obovoid. Along streams in swamp forests, bogs and in wet pinelands in e. Tex., Mar.
June; from Fla. to Tex., n. to N.E., Ky. and Ark. 

2. Viburnum nitidum Ait. WITllE-ROD. Shrub or small tree very similar to V. nudum,
if not referable to that species, from which it differs primarily in the narrower, long-
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acuminate, less coriaceous leaves. V. nudum var. angustifolium T.&C., V. cassino(des 
var. nitidum (Ait.) McAtee. In swamps and wet woods in e. Tex., Apr.-June; from 
Nfld. to Man., s. to Fla. and Tex. 

3. Viburnum ru6dulum Raf. SoUTHERN BLACK-HAW. Shrub or small tree to 10
m. tall and trunk to 1 dm. in diameter, with checkered blackish bark; winter buds,
branchlets, petioles, lower leaf surfaces irregularly densely scurfy with a rufescent
tomentum; leaves with somewhat wing-margined petioles rarely to 2 cm. long, elliptic
to obovate or oblanceolate, rounded to obtusely pointed at apex, to 9 cm. long and 55
mm. wide, lustrous, coriaceous, serrulate; the 3- or 4-rayed cymes sessile, to 1 elm. wide,
more or less scurfy; corolla 8-10 mm. wide; stamens long-exserted, the filaments 3-5 mm.
long; drupe ellipsoid to subglobose, blue-black, glaucous, 1-1.5 cm. long, the pulp sweet
and quite edible; stone flattish. V. rufotomentosum Small, V. rufidulum [var.] Margarettae
Ashe. Rather frequent on the edge of woods, along streams and in open woods and
thickets in e. and cen. Tex., Mar.-May; from Fla. to Tex., n. to Va., s. 0., s. Ind., s. Ill.
and Mo.

4. Viburnum prunifolium L. BLACK-HAW. Shrub or small tree very similar to V.

rufidulum from which it differs primarily in lacking the conspicuous rufescent tomentum 
found on vegetative parts of that species. Also, the upper surface of the leaves are dull, 
instead of being glossy, and are usually thick-membranous instead of being coriaceous. In 
woods, thickets and along roadsides, in moist or dry soil, in e. Tex., Mar.-May; from n. 
Fla. to Tex., n. to N.E., N.Y., 0., Mich., Ill., Ia. and Kan. 

5. Viburnum acerifolium L. ARRow-wooo, MAPLE-LEAF VIDURNUM. Shrub to 25 dm.
tall, the new stems, petioles, lower leaf surf aces and inflorescences usually finely pale 
stellate-pubescent; leaves thin, with slender petioles to 2 cm. long, dark-green above, 
pale beneath, suborbicular in outline, to 1 dm. long and 8 cm. wide, typically 3-lobed 
above middle with the lobes acute to shortly acuminate, coarsely toothed, rounded to 
subcordate at base; the usually 7-rayed cymes 3-6 cm. wide, on terminal peduncles 25-
35 mm. long; corolla about 5 mm. wide; stamens long-exserted, the filaments 3-4 mm. 
long; drupe purple-black when ripe, ellipsoid to subglobose, about 8 mm. long, the flesh 
disagreeable to taste; stone lenticular, with 3 shallow grooves on one face and 2 grooves 
on the other. Moist or dry woods in e. Tex., Apr.-May; from Que. and N.B., w. to Minn., 
s. to Fla., La. and Tex.

Plants with some or all leaves 2-lobed or unlobed are segregated as var. ovatum Rehd.
Those plants having the interspaces between the leaf veins glabrous or nearly so have 
been segregated as var. glabrescens Rehd. 

6. Viburnum australe Morton. Straggling shrubs to about 15 dm. tall, with dull
colored glabrous or sparsely glandular branchlets; leaves subcoriaceous, with glandular
hispidulous petioles to 1 cm. long and linear persistent glandular-hispidulous stipules 
( 5 mm. long) borne on the petiole 1.5-2 mm. above its base, broadly ovate to sub
orbicular, to 9 cm. long and 7 cm. wide, coarsely toothed and ciliate, abruptly acute to 
shortly acuminate at apex, truncate to somewhat cordate at base, more or less glandular 
and hispidulous on the prominent veins beneath; inflorescences conspicuously glandular 
and sparsely pubescent, the linear basal bracts to 15 mm. long and 2 mm. wide; cymes 
6- to 8-rayed, twice-compound, to 55 mm. wide, on peduncles to 3 cm. long; calyx tube
densely glandular-stipitate, the lobes distinct almost to base, about 1 mm. long, ciliate
with long simple hairs; corolla about 5 mm. wide; stamens slightly exserted, the filaments
3-4 mm. long; drupe ellipsoid, compressed, about 1 cm. Jong, fleshy; stone with 3 grooves
on one face and 2 grooves on the other. V. affine Bush var. austra1e (Morton) McAtee. On
mt. slopes and at base of high bluffs, in igneous soil, in the Trans-Pecos, Apr.-May; also
n. Mex.

1. Viburnum dentah1m L. SOUTHERN ARROW-WOOD. Shrub or small tree rarely to 75
dm. tall, usually to about 5 m. tall, with close gray-brown or reddish bark, the twigs 
mually densely stellate-pubescent; leaves membranaceous, with glabrous to stellate
pubescent petioles to 15 mm. long, ovate to ovate-lanceolate or suborbicular, to 15 cm. 
long and 1 elm. wide, usually much smaller, broadly rounded to sharply acute or short
acuminate at apex, coarsely serrate with triangular teeth and often with salient points, 
broadly cuneate to rounded or rarely subcordate at base, glabrous or nearly so above, 
glabrous or with some stellate pubescence below; the 5- to 7-rayed cyme 5-7 cm. wide, 
on peduncles 3-6 cm. long; corolla 5-8 mm. wide, it and the hypanthium glabrous to 
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sparsely glandular and/or setose; style pubescent; drupe blue-black when ripe, subglo
bose to ovoid or obovoid, 5-10 mm. long; stone plump, ellipsoid, deeply grooved on 
one face. V. pubescens ( Ait.) Pursh. Moist and dry woodlands and thickets in e. Tex., 
Ap1.-June; from N.E., s. to Fla. and Tex. We have two varieties in Texas. 

Var. dentatum has narrow leaves and a glabrous or only glandular hypanthium. 
Var. scabrellum T.&G. has broader leaves and the corolla and hypanthium are more 

or less setose or hirsute. V. scabrellum (T.&G.) Chapm. and its var. Ashei (Bush ) 
McAtee. 

2. SAMBUCUS L. ELDER-BERRY 

Shrubby to arborescent or rarely herbaceous plants with a rank smell when bruised; 
bark with lenticels clearly evident; leaves pinnate or rarely with some bipinnate, the 
leaflets serrate and acuminate; flowers small, numerous in terminal compound cymes; 
calyx lobes minute or obsolete; corolla rotate, with a broadly spreading 5-cleft limb; 
stamens 5, inserted at base of corolla, the filaments slender; stigmas 3; fruit a berrylike 
juicy drupe that contains 3 small seedlike stones, usually edible. 

About 40 species mainly in temperate and subtropical regions. 
1. Distribution mainly east and central Texas .......... I. S. canadensis. 
I. Distribution in Trans-Pecos Texas (2 )
2( 1 ). In high mountains; a many-stemmed shrub; leaflets typically narrowly lanceolate,

gradually acuminate and markedly asymmetrical at base; cymes mostly more than 
15 cm. broad ................................. 2. S. caerulea. 

2. At lower elevations; usually arborescent; leaves typically elliptic-lanceolate, abruptly
acuminate and not conspicuously asymmetrical at base; cymes mostly less than 
15 cm. broad .................... ............ 3. S. mexicana. 

I. Sambucus canadensis L. Co:MMON ELDER-BERRY. Stems scarcely woody, to 4 m.
tall, with large white pith; leaflets 5 to 11, ovate-elliptic to lanceolate, acuminate, to 
18 cm. long and 7 cm. wide, sharply serrate, glabrous to hirtellous or rarely canescent 
beneath ( especially along the veins); cymes flat, to 35 cm. broad, the branches and 
pedicels glabrous or rarely hispidulous; flowers white, about 5 mm. broad, fragrant; fruit 
purple-black, 4-5 mm. in diameter. In wet soil in low places, especially along streams 
and on edge of swamps, mainly in e. and cen. Tex., rare in Panhandle, May-July; from 
N.S. and Que., w. to Man. and S.D., s. to Fla. and Tex. 

The edible fruits are used in the making of jellies and wine. Those plants with leaflets 
densely canescent beneath have been segregated as var submollis Rehd. 

2. Sambucus caerulea Raf. Bum ELDER-BERRY. Shrub of clustered erect stems to 7 m.
tall, rarely taller, sprouting freely from the base, tl1e main stems usually less than 15 cm. 
in diameter, the young stems and branches brown and sometimes glaucous; leaflets 5 to 
9, often long-petiolulate, oblong-lanceolate to narrowly lanceolate, tapering at the 
acuminate apex, rounded at the strongly asymmetrical base, to 16 cm. long and 35 mm. 
wide, pale ben�ath, rather thick, serrulate to serrate, glabrous or sparingly to densely 
tomentose; cymes Bat-topped, to 3 dm. broad; Bowers pale-yellow or creamy-white, 5-6 
mm. wide; fruit 5-6 mm. in diameter, dark-blue or blackish, when fully ripe covered with
a dense white bloom. On talus slopes among boulders at base of high cliffs in Chisos Mts.,
Apr.-June; in mts. from w. Tex. to Alta., Mont., Calif. and n. Mex.

3. Sambucus mexicana Pres!. MEXICAN ELDER, TAPmo, sAuco. Trees or shrubs to 10 m.
tall, usually much smaller, with the main trunks furrowed and to 3 dm. in diameter, the 
smaller branches glabrous or white-tomentulose; leaflets 3 or 5 or sometimes 7, subsessile 
to petiolulate, ovate to ovate-lanceolate or oval, abruptly acuminate or sometimes 
cuspidate at apex, rounded to cuneate at base, to 12 cm. long, coarsely or finely serrate 
except at base and apex, firm, green on both surfaces, glabrous to densely tomentulose; 
cyrne essentially flat, to 15 cm. broad; Bowers pale-yellow or creamy-white, 5-8 mm. 
broad; fruits 5-7 mm. in diameter, dark-blue or blackish, when fully ripe covered with 
a dense white bloom. S. caerulea var. arizonica Sarg. and var. mexicana (Pres]) L. Benson, 
S. Rehderana Schwerin. Along streams and river banks and on slopes in the Trans-Pecos,
summer; from Tex. to Calif. and Mex.
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3. LONICERA L.

Caprifoliaceae (Honeysuckle Family) 

HONEYSUCKLE 

Erect or climbing and twining shrubs; leaves entire or rarely toothed or lobulate; 
flowers showy and fragrant; calyx tube subglobose to ovoid, the teeth very short; corolla 
tubular to funnelform or somewhat campanulate, often gibbous at the base, irregularly 
or nearly regularly 5-lobed; ovary 2- or 3-celled; fruit several-seeded. 

About 200 species in the Northern Hemisphere, mainly in eastern Asia. 
1. Leaves all distinct; peduncles axillary, single, 2-flowered at summit ........... . 

• • • • • • • • • • • • • • • • • • • .•. • ...........•.....•.... 1. L. faponica. 
1. One or two pairs of upper leaves connate to form a cup or disk that encircles the

stem; flowers sessile in whorled, axillary or terminal clusters, forming heads or 
interrupted spikes ( 2) 

2 ( 1). Corolla more than 25 mm. long, mostly deep-red or orange-color on outer surface; 
berries red; lower leaves distinctly petiolate ( 3) 

2. Corolla less than 20 mm. long, white or creamy-white; berries bluish-green; lower
leaves sessile or very shortly petiolate; in central and west Texas ( 4) 

3 ( 2). Leaves glabrous or at most minutely pilose beneath; in eastern third of Texas .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. L. sempervirens. 

3. Leaves with conspicuous spreading cilia; in mountains of the Trans-Pecos ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. L. arizonica. 

4( 2). Leaves glabrous; mostly on Edwards Plateau of central Texas .............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. L. albif1ora var. albif1ora. 

4. Leaves pubescent; in the High Plains and Trans-Pecos regions ................ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. L. albif1ora var. dumosa. 

1. Lonicera japonica Thunb. JAPANESE HONEYSUCKLE. Trailing or high-twining viny
shrubs with pubescent younger stems; leaves ovate to oblong-elliptic, firm, to 8 cm. long 
and 4 cm. wide, rounded to broadly cuneate at base, obtuse to subacute and apiculate at 
apex, the early leaves sometimes tootl1ed or lobed; bracts leaflike but much smaller; 
corolla 3-4 cm. long, lobed to about or somewhat above middle, white or white tinged 
with purple, becoming yellow with age, very fragrant, the tube pubescent; berries black, 
about 7 mm. in diameter. In thickets, open woods, border of woods and along roadsides 
in e. and cen. Tex., Mar.-July; a nat. of Asia that has escaped from cult. to become a 
rampant pernicious weed that has endangered nat. vegetation from Fla. to Tex., n. to 
Mass., N.Y., 0., Ind., Mo. and Kan. 

2. Lonicera sempervirens L. TRUMPET HONEYSUCKLE. Twining shrub. with glabrous
or essentially glabrous branchlets; leaves glabrous on both surfaces or sometimes 
minutely pilose beneath, green above, white beneath, linear-oblong to elliptic or obovate, 
rounded to cuneate at base, obtuse at apex, to 7 cm. long and 4 cm. wide, firm, the 1 or 
2 upper pairs connate to fonn a disk; flowers 4 to 6 in mostly 2 to 4 sessile remote whorls, 
forming interrupted spikes; corolla slenderly trumpet-shaped, nearly regular, with sub
equal short rounded erect lobes, deep-red or rarely orange or yellow on outer surface, 
40-55 mm. long; stamens and style little-exserted or included; berries red; seeds about
4.5 mm. long and 3.5 mm. broad. Phenianthus sempervirens ( L.) Raf. Woods and
thickets in e. Tex., Mar.-June; from Fla. to Tex., n. to s. Me., Mass., N.Y., 0., Ia. and
Neb.

3. Lonicera arizonica Rehd. Straggly or clambering woody viny shrubs; leaves ovate
to oval, rounded to broadly cuneate at base, rounded and minutely apiculate at apex, 2-7 
cm. long, with strong spreading cilia, pale and often pubescent beneath, deep -green and
glabrous above, only the uppermost 1 or 2 pairs perfoliate; petiole of lower leaves 6-12
mm. long; inflorescence distinctly pedunculate, the whorl of flowers single or the whorls
crowded together in a subcapitate spike; corolla with nearly regular limb, 35 -45 mm.
long, glabrous, tinged scarlet outside, orange within; stamens inserted deep in corolla
tube; fruits red at maturity. Evergreen forests in Guadalupe Mts., May-July; also N.M.,
Ariz. and Ut. 

4. Lonicera albiflora T.&G. var. albiflora. WmTE HONEYSUCKLE. Plant entirely glab
rous or essentially so, bushy, the branches sometimes twining, to 25 dm. tall; leaves 
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rather rigid, suborbicular to oval or obovate, rounded to broadly cuneate at base, broadly 
rounded at apex, usually less than 3 cm. long, rarely as much as 65 mm. long, glaucescent 
on both surfaces, usually only the upper pair perfoliate to form a disk that subtends the 
simple sessile glomerules; corolla white or yellowish-white, less than 2 cm. long, lobed 
to about the middle, scarcely at all gibbous; style and filaments nearly naked. On rocky 
slopes, cliffs and in sandy soils, commonly in cedar brakes, in cen. and n.-cen. Tex., Mar.
May; also Okla. 

Var. dumosa Gray. Those plants with leaves pubescent, at least on the margins and 
lower surface, and with the corolla sometimes pilose on the outer surface fall into this 
category. The leaves of this plant are also commonly larger than those of var. albi-/lora. 
In n.w. and w. Tex.; from Okla. and Tex., w. to Ariz. and n. Mex. 

4. SYMPHORICARPOS BoEHM.187 SNOW-BERRY 

Shrubs, with the older bark exfoliating; leaves opposite, simple, exstipulate, usually 
entire but sometimes sinuately toothed or lobed; flowers in axillary or terminal clusters 
or solitary in axils of upper leaves, regular or nearly so; corolla campanulate to funnelform 
or salverform, 4- or 5-lobed, pink or white, often pubescent within, with 1 to 5 nectaries 
at base; ovary 4-celled, with 2 of the cells containing 1 large fertile pendulous ovule, 
the other cells containing several small abortive ovules; fruit an ovoid to ellipsoid or 
subglobose drupe; stones normally 2, more or less compressed. 

About 20 species, all except one ( in China) found in North America. 

1. Distribution east of the Pecos River; corolla broadly campanulate, 3-4 mm. long;
fruit red ..................................... 1. S. orbicula_tus. 

1. Distribution west of the Pecos River; corolla campanulate to salverform or funnel
fonn, 6 mm. or more long ( except in S. guadaluperuis); fruit typically white ( 2) 

2 ( 1). Corolla 2-3 mm. long, campanulate; plants glabrous, the twigs reddish; leaves 
oval to broadly elliptic ......................... 2. S. guadalupensis. 

2. CorolJa 6 mm. or more long, salverform or funnelform; plants glabrous to pubescent,
the twigs and leaves various ( 3) 

3(2). Corolla salverform, 11-13 mm. long, with only one small basal nectary, glabrous 
within; style 4-7 mm. long, usually pilose above the middle; anthers sessile; 
leaves typically oblanceolate to obovate, glaucous, 6-15 mm. long, 2-5 mm. wide 
............................................. 3. S. longi/lorus. 

3. Corolla funnelform, 6-13 mm. long, with 5 basal nectaries; style 3-5 mm. long,
usually glabrous; anthers equaling or somewhat shorter than the free portion of 
the filaments ( 4 ) 

4(3). Young twigs completely glabrous; corolla sparsely pilose to nearly glabrous within 
............................................. 4. S. oreophilus. 

4. Young twigs puberulent to pubescent; corolla densely pilose within ( 5)

5(4). Pubescence of young twigs dense, of straight spreading hairs; corolla tubular
funnelform, 8-10 mm. long; anthers reaching only to base of corolla lobes; leaves 
suborbicular-oval, dark-green, obtuse or obtuse-rounded at apex, soft-pubescent 
on both surfaces, 1-3 cm. long, 6-18 mm. wide .... 5. S. rotundifolius. 

5. Pubescence of the young twigs not dense or ( if so) then the hairs short and curved;
leaves typically ovate-elliptic, commonly apiculate .. 6. S. Palmeri. 

I. Symphoricarpos orbiculatus Moench. CORAL-BERRY, INDIAN-CURRANT. Shrub erect,
to about 2 m. tall; branches leafy, erect or ascending, slender, light-brown to purplish; 
bark on the older branches gray and shreddy; young twigs densely villosulous-tomen
tulose to puberulent; leaves with petioles 2-4 mm. long, oval to ovate or suborbicular� 
rounded to slightly cuneate at the base, obtuse to acute at the apex, rarely to 6 cm. long, 
dull-green and glabrous to sparsely pilosulous on the upper surface, somewhat glauces-

161 Adapted partly from G. N. Jones in Jour. Arnold Arb. 21:201-252. 1940. 
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cent and soft-pubescent on lower surface; flowers in short many-flowered densely crowded 
axillary spikes on the branches of the season; corolla broadly campanulate, villous within, 
pinkish, 3-4 mm. long, turned obliquely upward, slightly ventricose on the lower side, 
the lobes about as long as the tube; anthers 1 mm. long, shorter than the filaments; calyx 
teeth 5, triangular, ciliate, persistent on the fruit; style 2 mm. long, pilose; fruit a delicate 
coral-red varying to pink or sometimes purple-tinged, glaucous, ellipsoid, 5-7 mm. long, 
4-5 mm. thick, the beak about 1 mm. long; stones oval, flattened, 2.5-3.5 mm. long,
about 2 mm. wide, obtuse at each end. S. vulgaris Michx., S. spicatus Engelm. In woods
and thickets, especially along streams, in e. third of Tex., Apr.-July; from N.Y., s. to
Fla. and w. to Tex., n. Mex., Colo. and e. S.D.

2. Symphoricarpos guadalupensis Correll. Shrub, entirely glabrous; stems slender,
with the bark thinly fibrous-shredded, the twigs reddish-brown; leaves with petioles 
about 1.5 mm. long, oval to elliptic, to 15 mm. long and 9 mm. wide, rounded-apiculate 
at apex, the margins entire or with few coarse teeth or lobules above the middle; pedicels 
thick, about 1.5 mm. long; floral bracts ovate-concave, about 1.5 mm. long; calyx 1.8 
mm. long, the short lobes broadly rounded; corolla campanulate, 3-4 mm. long, the
broadly rounded lobes GOncave; fruit unknown. In limestone soil at head of South
McKittrick Canyon, Guadalupe Mts., Aug.-Sept.; apparently endemic.

3. Symphoricarpos longiHorus Gray. Shrub low and spreading-diffuse, the branches
somewhat declined and to 2 m. long; young twigs glaucous, glabrous to sparsely pilosu
lous; bark of the older branches thin, whitish, fibrous, shreddy; leaves with petioles 1-3 
mm. long, lanceolate to oval or oblanceolate, narrowed at the base, obtuse to acute at
apex, entire, 6-15 mm. long, 2-5 mm. wide, completely glabrous to rarely sparsely
pilosulous, thick, pale-green and glaucous; flowers very fragrant, solitary or in pairs in
the axils of the upper leaves, sometimes in small terminal few-flowered racemes; calyx 
5-lobed, glabrous and glaucous or somewhat pubescent, the lobes deltoid and about 1
mm. long; corolla 11-13 mm. long, salverform, symmetrical, pink or reddish, the narrow
tube 3 to 5 times as long as the widely spreading lobes, glabrous, with one small basal 
nectary; stamens about as long as the tube of the corolla; anthers versatile, sessile or 
nearly so, 1.5-3 mm. long, the filaments scarcely if at all free; style 5-7 mm. long, usually 
pilose above the middle, the stigma capitate or slightly bilobed; fruit white, ellipsoid, 
8-10 mm. long; stones oval, glabrous, 4.5-5 mm. long, 2.5-3 mm. wide, acute at base. On 
slopes, ledges and along streams in canyons of mts. in the Trans-Pecos, June-Aug.; from 
s.e. Ore., s. to Colo., Tex. and s.e. Calif.

4. Symphoricarpos oreophilus Gray. Shrub erect, to 15 dm. tall, divaricately branched;
branches slender, spreading, the bark becoming brown and shreddy; young branchlets 
completely glabrous; leaves oval, rather thin, glabrous on both surfaces or very rarely 
with a few short scattered trichomes, usually acute at apex, entire or dentate, scarcely 
paler on lower surface, those of the flowering branches 1-2.5 cm. long, 8-16 mm. wide, 
tapering to the very short petiole; petioles about 2 mm. long, broader at the base to 
enclose the pointed buds; flowers rose-color, mostly in axillary pairs or in few-flowered 
terminal spikes; bracts oval, acute, connate at base, glabrous, 1 mm. long; calyx glabrous, 
the deltoid lobes 0.5-1 mm. long; corolla tubular-funneHorm, 11-13 mm. long, symmetri
cal, the slender tube sparsely pilose to nearly glabrous within, with 5 small basal nec
taries, the slightly spreading lobes 2-3 mm. long; anthers 2 mm. long, about as long as 
the filaments; style glabrous, 3 mm. long, the stigma capitate; fruit white, ovoid to 
ellipsoid, 8-10 mm. long; stones narrowly ovoid, flattened, 5-6 mm. long, 2-2.5 mm. wide, 
tapering to the acute base, somewhat obtuse at the apex. In canyons of mts. in the Trans
Pecos, spring-summer; from Colo. and Ut. to Ariz., Nev., N.M., w. Tex. and n. Mex. 

5. Symphoricarpos rotundifolius Gray. Low straggling shrub with slender arching
branches, less than 1 m. tall; young branches softly and densely pubescent with short 
straight spreading hairs; leaves with a short-villous petiole to 3 mm. long, grayish-green, 
suborbicular to broadly oval or ovate, obtuse to rounded or rarely acutish at apex, to 3 
cm. long and 18 mm. wide, usually entire or some of the larger leaves repand or sinuately
dentate or lobed, usually puberulous above, pilosulous and grayish beneath; flowers
almost sessile in the axils of the upper leaves; bracts shorter than the ovary; calyx cam
panulate, the lobes about 1 mm. long; corolla light-pink, tubular-funnelform, symmetrical,
9-10 mm. long, the tube pilose within on the lower part, with 5 small glandular nectaries
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in the base, the slightly spreading lobes 2 mm. long; anthers 2-2.5 mm. long, reaching 
only to the base of the corolla lobes, equaling or somewhat shorter than the free portion 
of the filament; style glabrous, 3-4 mm. long, about one third the length of the corolla; 
fruit white, ovoid or ellipsoid, about 1 cm. long and 7 mm. wide; stones oval, flattened, 
striate, pointed at each end, about 5 mm. long and 3 mm. wide. In canyons and on 
wooded slopes of mts. in the Trans-Pecos, spring-swnmer; from w. Tex. to Ariz. and Colo. 

6. Symphoricarpos Palmeri C. N. Jones. Trailing shrub to 3 m. long, the short branches
erect or ascending; young twigs tomentulose-puberulent with short curved trichomes; 
bark gray and shreddy on the older branches; leaf buds puberulent, acute, 1-2 mm. long; 
leaves with pilosulous petioles to 3 mm. long, oval to ovate, to 2 cm. long and 18 mm. 
wide ( leaves of the sterile branches larger), acute to apiculate at apex, cuneate at base, 
the margins somewhat ciliate and usually more or less sinuate to lobulate or crenate; 
upper surface of leaves finely reticulate, dark-green, pilosulous or glabrescent, the veins 
obscure; lower surface of leaves pale, prominently reticulate, grayish pilosulous on the 
veins; flowers short-pedicelled, in axillary pairs or solitary; bracts lanceolate, acute, 
puberulent; bractlets oval, acute, puberulent; calyx glaucous, glabrous or nearly so, 
nearly regularly and very shallowly 5-toothed, the teeth about 0.3 mm. long; corolla 
pinkish, tubular-funnelforrn, symmetrical, 9-12 mm. long, the lobes one fourth to one 
third the length of the tube that is pilose within on the lower part; anthers 2-2.5 mm. 
long, shorter than the filaments, reaching about to the middle of the corolla lobes; style 
glabrous, 2-4 mm. long; stigma capitate; fruit white, ellipsoid, 6-8 mm. long; stones 2, 
oval or ellipsoid, flattened, plano-convex, whitish, rounded at the apex, somewhat acutish 
at the base, 4-5 mm. long, 2-3 mm. wide. In canyons of mts. in the Trans-Pecos, spring
summer; from w. Tex. to Ariz. and Colo. 

5. TRIOSTEUM L. FEVERWORT, HORSE-GENTIAN 

A small genus of about 6 species in North America and Asia. 
I. Triosteum aogustifolium L. Perennial slender herb to 8 elm. tall, the stem retrorse

setose with glistening hairs to 3 mm. long; leaves narrowly obovate to oblanceolate, 
tapering to base, acuminate at apex, strigose above with hairs to about 1.5 mm. long, 
glabrous or merely hispid on nerves beneath, to 15 cm. long and 6 cm. wide; flowers 
mostly solitary in axils, subtended by a pair of bracts that are similar to calyx lobes; calyx 
lobes linear to linear-lanceolate, foliaceous, persistent, about 1 cm. long and 2 mm. wide, 
hispid-ciliate on margin; corolla tubular, subequally 5-lobed, scarcely longer than calyx, 
loosely villous, greenish or yellowish-white; ovary 3-celled; drupes dry, strigose-hirsute, 
containing a 3-ribbed I-seeded long stone. In woods and thickets in e. Tex. ( Smith and 
Cass cos.), Mar.-May; from Tex. to Ala., n. to Conn., Pa., Ind., Ill. and Mo. 

FAM. 170. VALERIANACEAE BATSCH 

VALERIAN FAMILY 

Herbaceous annuals or perennials with opposite exstipulate leaves; flowers small, iu 
cymes or capitate, perfect or unisexual; calyx annular or variously toothed, often inrolled 
in Bower and forming a feathery pappus in fruit; corolla funnelform to rotate or almost 
salverform, 4- or 5-lobed, the base often saccate or spurred on one side; stamens 1 to 4, 
inserted near the base of the corolla tube; ovary inferior, mostly 3-celled, with 1 cell 
fertile and the other 2 cells sterile or essentially wanting; ovule 1, pendulous; fruit 
dry, indehiscent. 

About 13 genera and 400 species mostly in the Northern Hemisphere. 

1. Plants perennial; distribution in mountains of the Trans-Pecos ................. . 
. . . . . . . • . . . . . . . . . . . . . . . . . • . . . . . . • . • . . . . . . . . . . 1. V aleriana, p. 1504. 

1. Plants annual; distribution east of the mountains of the Trans-Pecos ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. V alerianella, p. 1504. 
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1. V ALERIANA L.188 

Valerianaceae (Valerian Family) 

VALERIAN. TOBACCO-ROOT 

Perennial herbs with thickened strong-scented roots or rhizomes and with leafy or 
scapose stems; leaves entire to pinnate; inflorescence determinate, the cymes clustered or 
paniculate; calyx at first involute, later spreading, the limb sessile, hyaline, membrana
ceous, becoming setose distally, the setae plumo�e or the limb short-cupuliform and more 
or less toothed or lobed; corolla rotate to funnelform, the tube straight or gibbous, the 
throat more or less hairy, the 5 lobes subequal; stamens usually 3; anthers sessile or on 
filaments, 2- to 4-lobed; ovary 3-celled, maturing 1 fertile adaxial carpel with 1 pendu
lous ovule, the other 2 abaxial carpels vestigial; style 1, the stigma 3-lobed; fruit 
an achene. 

About 200 species in temperate and cold regions of the Northern Hemisphere. Dried 
plants of the species in this genus are persistently malodorous. 

I. Plants from rhizomes or thickened stolons, with adventitious roots; leaves commonly
pinnate to pinnati6d, petiolate, the blades of the undivided leaves more or less 
abruptly expanded; corolla infundibuliform, the tube gibbous; achenes plane 
adaxially ..................................... 1. V. arizonica. 

I. Plants from conical taproots; leaves mostly lingulate-spatulate, gradually decurrent
to the subpetiolar and clasping base; corolla rotate; achenes with relatively promi-
nent adaxial ribs .............................. 2. V. texana. 

1. Valeriana arizonica Gray. Plant to 3 dm. high, with a rather slender rhizome to 4
mm. thick; stems glabrous, with the nodes puberulent; leaves petiolate, predominantly
basal, forming a loosely tufted rosette with the several adventitious roots, undivided or
sometimes pinnate, ovate to suborbicular or rarely subcordate, to 17 cm. long, the blade
to about 8 cm. long and 4 cm. wide; inflorescence dense in anthesis, to 3 cm. wide but
later expanding to 5 cm. wide; bracts 5-7 mm. long, glabrous; calyx limb 10- to 12-fid;
corolla infundibuliform, 5-15 mm. long, white or pinkish, glabrous on outside, the tube
gibbous, the lobes 2-2.5 mm. long; stamens and style exserted; achenes ovate to oblong
lanceolate, 2-5 mm. long, glabrous, tawny or purpurescent. In moist limestone soil near
summit of Guadalupe Mts. (8,000 ft. alt.) in the Trans-Pecos, spring; from s. Colo.,
N.M. and w. Tex. to Ariz. and n. Chih.

2. Valeriana texana Steyerm. Plant to 3 dm. high, with a stout multicipital caudex
and forked rugose conical taproots to 2 cm. thick and much contorted in age; stems 
several, subcapose, glabrous or sometimes sparsely pilosulous at nodes; leaves pre
dominantly basal, undivided, elliptic to obovate-spatulate, narrowly obtuse to acute, to 
16 cm. long and 3 cm. wide, tapering to the subpetiolar base, firmly membranaceous, 
glabrous, usually somewhat marginate, the stem leaves similar to but smaller than the 
basal leaves; inflorescence 2-6 cm. long in antl1esis, later diffuse and to 12 cm. long and 
7 cm. wide, the intemodes glabrous or sometimes thinly pilosulous; bracts 3-4 mm. long, 
reduced above, glabrous to spreading-ciliate; calyx limb 6- to 8-fid; corolla rotate, 2.5-3 
mm. long, whitish, thinly pilosulous at the base on outside, the ovate lobes equal to or
shorter than the tube; stamens and style exserted; achenes oblong to linear-oblong, 2-2.5
mm. long and less than 1 mm. wide, smooth, brownish, more or less keeled abaxially,
the adaxial ribs evident. On boulders in creek and on moist shaded limestone cliffs in
canyons of Guadalupe Mts. in the Trans-Pecos, Apr.-July; endemic.

2. VALERIANELLA MILL.180 CORN SALAD 

Annual or sometimes biennial often disgustingly malodorous ( when dry) herbs 
with erect dichotomously branched stems; leaves more or less succulent, the basal leaves 
tufted and entire, the stem leaves sessile and often dentate; flowers small, cymose-clustered, 
bracted; calyx limb obsolete or short-toothed; corolla funnelform or salverform, white 
or pale-blue, equally or unequally 5-lobed; stamens 3 or rarely 2; fruit 2-celled or 3-
celled with 2 of the cells empty and sometimes confluent and the other I-seeded. 

181 Ref.: F. G. Meyer in Ann. Missouri Bot. Gard. 38:377-503. 1951. 
111 Adapted from Sarah C. Dyal in Rhodora 40: 185-212. 1938. 
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About 80 species in the Northern Hemisphere. In northern Europe, V. locusta (L.) 
Betcke is commonly used as a potherb in fall and spring. 

1. Fertile cell of fruit about one third less than ( often to one half) the combined width
of the sterile cells, when viewed dorsally it does not completely conceal the 2 
sterile cells that extend outward ................. 1. V. W ood.siana.

1. Fertile cell of fruit usually about equaling or wider than the combined width of the
sterile cells, when viewed dorsally it usually completely conceals the 2 sterile 
cells (2) 

2 ( 1 ) . Plants glabrous or sometimes with tufts of hairs on each side of the leaf base 
near the nodes; fruit always pubescent ( 3) 

2. Plants pubescent, sometimes only on the leaves and the lower part of the stem, in
addition to tufts on each side of leaf bases near the nodes; fruit glabrous or 
sometimes puberulent or pubescent ( 4) 

3(2). Fruit white-hirsute, 1.5- 2 mm. long, the hairs uncinate; corymb compact, the 
glomerate cymules many ...................... 2. V. amarella.

3. Fruit only sparsely short-pubescent, 1.7 mm. long; corymb open, with few glomerules
............................................. 3. V. '/lorifera. 

4(2). Fruits laterally compressed, strongly carinate, less than 1 mm. long .......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. V. texana. 

4. Fruit dorsiventrally compressed, never strongly carinate, more than I mm. long (5)
5 ( 4). Fruits ellipsoid; fertile cell rounded on the dorsal side ( 6)
5. Fruits ovoid; fertile cell flattened on the dorsal side ( 7)
6(5). Corolla 2-3 mm. long, conspicuous above the bracts 

6. Corolla 1.5 mm. long, not conspicuous above the bracts 

. 5. V. stenocarpa var. 
stenocarpa. 

. 5. V. stenocarpa var. 
parvifiora. 

7 ( 5). Sterile cells of fruit more or less divergent with a prominent groove between 
them, their combined width slightly less than or wider than the fertile ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. V. radiata var. radiata.

7. Sterile cells more approximate with only a slight groove between them, their com
bined width about half the width of the fertile .... 6. V. radiata var. Fernaldii.

1. Valerianella Woodsiana ( T.&G.) Walp. Stem 1.5- 5 dm. tall, rather stout, pubescent
along the angles; leaves hairy on the margin and on the midrib on the lower surface; the 
lower spatulate, entire, slightly connate; the upper oblong-ovate with several coarse 
teeth near the base, not connate; bracts elliptic-lanceolate, acute to acuminate, glabrous, 
usually weakly glandularly fimbriate-serrulate toward the tip; inflorescence lax to some
what compact, corymbosely cymose; corolla white, 1.5 mm. long, funnelform; tube much 
shorter than the limb, a saccate gibbosity at base of throat on the ventral side; stamens 
and style exserted; stigma lobes short; fruit yellowish, subglobose, about 2 mm. long, 
glabrous or finely pubescent; fertile cell often short-beaked, narrowly oblong to oblong
lanceolate, weakly one-nerved and flattened on the dorsal side, much narrower than the 
inflated widely divergent sterile cells which have a wide groove between them. In moist 
low sandy or clayey soils in woods and on prairies in e. Tex., Mar.-May; also e. Okla. 

2. Valerianella amarella Krok. Stem 1.5-3 dm. tall, glabrous; leaves glabrous except
for tufts of hairs on each side of the base near the nodes, the lower obovate-spatulate, 
entire, the upper oblong-obovate, sessile; bracts glabrous, ovate-lanceolate to elliptic
lanceolate, rounded to acute at the apex, usually hyaline-margined; inflorescence compact, 
corymbosely cymose; corolla white, funnelfonn, 1.5-3 mm. long; limb usually as long as 
the throat and tube combined, a saccate gibbosity at the base of the throat on the ventral 
side; stamens and style usually long-exserted, sometimes either stamens or style short 
and abortive; stigma lobes short; fruit 1.5- 2 mm. long, subglobose, ovoid, brownish, 
hirsute with rather long uncinate white hairs; sterile cells much smaller than the large 
fertile cell, contiguous, groove between them narrow and very shallow or inconspicuous. 
On rocky calcareous open or wooded hills and in prairies, low grounds and barrens, 
mostly in cen. Tex., Mar.-May; also e. Kan. and Okla. 
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3. Valerianella Oorifera Shinners. Stem 9-18 cm. tall, glabrous; leaves entire, glabrous
or the lower slightly scabrous-ciliate, especially toward apex; lQwer leaves oblong to 
oblong-spatulate, sessile, upper oblong to oblong-Ianceolate or narrowly deltoid-oblong, 
sessile; bracts lanceolate or elliptic-lanceolate, acute, glandular-denticulate or even 
lacerate, glabrous; inflorescence rather open, the glomerules few but many-flowered; co
rolla white, funnelform, the lobes 1.8-2 mm. long, throat 1.3-1.5 mm. long, with basal 
gibbosity, the tube ( below gibbosity) 1.4-1.5 mm. long; stamens and style exserted; fruit 
narrowly ellipsoid, 1.7 mm. long, 0.6 mm. wide, rather sparsely pubescent with straight 
erect hairs; fertile cell somewhat flattened dorsally, with noticeable median line toward 
apex; sterile cells not diverging, their combined width barely equaling that of the fertile 
cell. In sandy moist soil in post oak woods in s.-cen. Tex., Mar.-May; endemic. 

4. Valerianella texana Dyal. Stem 1-3 dm. tall, rather frail, pubescent on the angles;
leaves hairy on the margin· and upper surface, the lower spatulate, the upper oblong
ovate, sessile; bracts lanceolate, ciliate; inflorescence loosely and corymbosely cymose; 
corolla white, funnelform, 2-2.5 mm. long; tube slender, about as long as the limb; throat 
rather wide without a conspicuous gibbosity at its base; stamens and style exserted; 
stigma lobes short; fruit yellowish, laterally compressed, less than 1 mm. long, with four 
lines of short capitate hairs, 2 down the dqrsal side of the fertile cell and one down the 
ventral side of each sterile cell; fertile cell narrowly oblong, produced at apex into a 
prominent tooth, much na1Tower than the combined width of the sterile cells which have 
a narrow deep groove between them with a prominent nerve down the middle of the 
groove. Moist stream banks in the vicinity of Kini Creek, Gillespie Co., spring; endemic. 

5. Valerianella stenocarpa ( Engelm.) Krok var. stenocarpa. Stem 1-5 dm. tall, pubes
cent on the angles; leaves ciliate, the lower spatulate with their bases connate, entire, the 
upper usually ovate with a few teeth on each side near the base; bracts lanceolatc, 
glabrous or rarely weakly glandularly 6mbriate-serrulate toward the tip; inflorescence 
loose, corymbose-cymose; corolla white, 2-3 mm. long, funnelform; tube short, less than 
one half the length of the limb, a saccate gibbosity at the base of the throat on the 
ventral side; stamens and style exserted; stigma lobes short; fruit yellowish, narrowly 
ellipsoid, 1.5-2.3 mm. long, more than twice as long as wide, glabrous or pubescent; 
fertile cell wider than the combined width of the sterile cells, rounded on the dorsal side, 
sometimes with a weak nerve down the middle; groove between the slender sterile cells 
narrow, rarely with a rather prominent nerve down the middle. Rocky ledges and low 
moist grounds, often along rivers, in cen. and e. Tex., Mar.-May, (?) endemic. 

Var. parviOora Dyal. Corolla white, funnelform, 1.5 mm. long; fruit slightly smaller 
than in var. stenacarpa. Light soils, barrens, and prairies in e. and s.e. Tex., west to 
Calhoun, Bexar and Dallas cos., Mar.-May; also Mo. and Okla. 

6. Valerianella radiata ( L.) Dufr. var. radiata. Stem 1.5-6 dm. tall, rather stout and
pubescent along the angles; leaves hairy on the margins and on the midrib on the lower 
surface, the lower oblong-spatulate, connate, entire, the upper oblong-ovate, often 
coarsely toothed at the base, not connate; bracts lanceolate, the outer ones slightly ciliate, 
the inner glabrous; inflorescence loose, corymbosely cymose; corolla white, funnelform, 
1.5-2 mm. long; tube shorter than the limb, a saccate gibbosity at the base of the throat 
on the ventral side; stamens and style exserted; stigma lobes short; fruit yellowish, ovoid, 
about 2 mm. long, glabrous or pubescent; fertile cells as broad as or broader than the 
combined width of the sterile cells; groove between the sterile cells narrow to rather 
wide and often rather deep, with a slight groove on each side between the fertile and 
sterile cells. Low moist grounds in cen. and e. Tex., spring; from Pa. to Kan., s. to 
Fla. and Tex. 

Var. Fernaldii Dyal. Corolla slightly larger than in var. radiata; fruit more elongate, 
usually fubescent; fertile cell rounded on the dorsal side, much wider than the combined
width o the slender sterile cells; groove between sterile cells slight or wanting. Low moist 
places in e. Tex.; from Conn. and Pa., s. to N.C., w. to Mo. and Tex. 

FAM. 171. CUCURBITACEAE Juss. GOURD FAMILY 

Plants herbaceous, annual or perennial; stems with tendrils, trailing or climbing; leaves 
alternate, petiolate, simple or compound; flowers mostly unisexual, with male and female 
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flowers on the same or separate plants, regular or nearly so, solitary to fasciculate or in 
racemose or corymbose inflorescences; calyx tube wholly adnate to the ovary; corolla 
aclnate at base to the calyx, usually 5-merous, sympetalous or the petals nearly distinct; 
stamens 3 or 5, in the latter case usually appearing to be 3, four of the anthers being 
united in pairs; style 1, the stigma usually 3; ovary 1- to 4-celled; fruits various. 

About 650 species in about 110 genera throughout the world. A family of great eco
nomic importance that produces the world's melons, squashes, pumpkins, cucwnbers 
and gourds. 

1. Seeds nwnerous in each fruit or ( if less than 10) the fruit without spines or prickles
(2) 

1. Seeds less than 10 in each fruit or ( if more than 10) the fruit with spines or 
prickles ( 11 ) 

2( 1 ). Stamens obviously united into a colwnn .......... 15. Coccinea, p. 1514. 
2. Stamens distinct or with only the filaments partly united ( 3)

3 ( 2). Anther cells flexuous to conduplicate ( 4)
3. Anther cells straight to curved, not flexuous ( 9)

4( 3 ). Corolla campanulate, 5-lobed to about the middle . . 6. Cucurbita, p. 1510.
4. Corolla rotate to campanulate, 5-parted to near or at the base ( 5)

5(4). Staminate calyx tube elongate; anthers coherent in oblong heads, often included
in and coherent to the floral tube . . . . . . . . . . . . . . . . 1. Lagenaria, p. 1507. 

5. Staminate calyx tube short; anthers free or only slightly coherent and often exserted
from floral tube ( 6) 

6(5). Stamens inserted on orifice of floral tube ......... 2. Momordica, p. 1508. 
6. Stamens inserted on floral tube ( 7)

7 { 6). Staminate flowers racemose . . . . . . . . . . . . . . . . . . . . 3. Luf/a, p. 1508. 
7. Staminate flowers solitary or fasciculate ( 8)

8(7). Tendrils simple; connective extended beyond the cells ..................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. Cucumis, p. 1508. 

8. Tendrils 2- or 3-branched; connective not extended . . . 5. Citrullus, p. 1509.

9( 3). Style disk wanting or obscure . . . . . . . . . . . . . . . . . . 9. Ibervillea, p. 1511. 
9. Style disk prominent, cuplike or ringlike ( 10)

10(9). Calyx tube subcylindric; anthers sessile, dorsifixed .. 7. Apodanthera, p. 1510. 
10. Calyx tube campanulate; anthers usually not sessile, basifixed ................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. Melothria, p. 1510. 

11 ( 1 ) . Ovary 3-celled, usually with a solitary ovule ascending to erect from the base 
of each cell; fruit smooth, fleshy ................ 10. Cayaponia, p. 1511. 

11. Ovary 1- or 2-celled; fruit with spines or prickles or ( if smooth) with only 1 seed,
commonly dryish ( 12) 

12 { 11). Fruit filled with a solitary seed, indehiscent ..... 14. Sicyos, p. 1513. 
12. Fruit with several seeds, variously dehiscent { 13)

13 { 12). Fruit oblique, gibbous, elastically rupturing ..... 13. Cyclanthera, p. 1512. 
13. Fruit not gibbous, dehiscing by 1 or 2 apical pores or irregularly rupturing (14)

14(13 ). Fruit dry, dehiscing by pores, the spines glandular-hirsute; seeds corrugated ..
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11. Echinopepon, p. 1512. 

14. Fruit baccate, the apex irregularly lacerate, the spines not hirsute; seeds smooth ...
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12. Echinocystis, p. 1512. 

I. LAGENARIA SER. BoITLE GoURD 

A monotypic genus. 

1. Lagenaria siceraria ( Mol.) Stand!. WHITE�FLOWERED GOURD. Musky-scented soft
viscid-pubescent monoecious or rarely dioecious annual vine with branched tendrils; 
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leaves ovate to ovate-reniform and cordate-based, 15-30 cm. wide, usually not lobed, 
the margins apiculate-dentate; flowers solitary, 5-10 cm. across, white, the staminate 
flowers on long peduncles and commonly surpassing the leaves, anthers only slightly 
coherent; fruit to 3 dm. long or more, varying from disk-shaped to nearly globular and 
bottle-shaped, dumbbell-shaped, club-shaped, crooknecked or coiled, with a hard usually 
greenish or tan but sometimes striped or mottled durable shell, occasionally knobby or 
ridged; seeds tan to brown, ridged on tl1e margins and cornered, oblong to squarish. 
L. vulgaris Ser. Commonly cult. for ornament and for the use of its fruit as containers
and decoration; probably Old World origin but cult. throughout the world, sometimes
spontaneous in e. and s. Tex.

2. MOMORDICA L.

Annual or perennial vines with simple ( in ours) or forked tendrils; leaves with entire, 
lobed or pedately dissected blades; male and female flowers on the same or separate 
vines; staminate flowers solitary or clustered, with a bracted peduncle, the calyx and 
corolla 5-lobed, usually with 3 stamens; pistillate flowers solitary, the staminodia gland
like or wanting; corolla rotate or bell-shaped; style slender, the stigmas 3; fruit ovoid to 
ellipsoid, warty or spiny-tuberculate. 

About 45 species in the Old World tropics. 
1. Bract entire, ovate, cordate at base, attached at the middle or base of peduncle; leaf

blades with obtuse to subacute teeth ............. I. M. Charantia.
I. Bract serrate, attached at the apex of the peduncle ... 2. M. Balsamina.

1. Momordica Charantia L. WILD BALSAM-APPLE. Plant annual; stem creeping or
climbing, often greatly elongated, more or less pubescent; leaves with petioles 3-6 cm. 
long, thin, reniform to suborbicular in outline, to 12 cm. wide, 5- to 7-lobed, the lobes 
obtuse to abruptly acute, often somewhat serrulate, villous to glabrate; sepals oval to 
ovate-oval, to 4.5 mm. long; corolla yellow, the segments obtuse or emarginate, to 2 cm. 
long; fruit to 12 cm. long, golden-yellow, bursting at maturity; seeds elliptic, flat, 9-12 
mm. long. Natura1ized in thickets and waste places in s.e. Tex.; from Fla. to Tex.,
throughout trop. Am.

2. Momordica Balsamina L. BALSAM-APPLE. Glabrous monoecious annual; stems
mostly high-climbig, much-branched; leaves with usual1y puberulent petiole, thin, broadly 
triangular-ovate to orbicular in outline, cordate at base, to 1 dm. wide, 3- to 5-lobed, 
with broad sinuses, the lobes with acuminate teeth; sepals elliptic, about 6 mm. long; 
corolla golden-yellow and dark or black at the center, about 25 mm. wide; fruit to 
6 cm. long, orange-color; seeds oval to ovoid, 10-12 mm. long. Cult. and escaped to sandy 
soils in e. and s. Tex.; La. and Tex., throughout trop. Am. 

3. LUFFA L. VEGETABLE-SPONGE 

Several species in the Old World tropics. 
1. Luffa cylindrica Roem. EsrnoPAJO. Strong vine with slender angled stems, with

branched tendrils; leaves deltoid to nearly orbicular in outline, pointed, 12-30 cm. long, 
3- to 7-lobed, with the base closed or open, dentate, scabrous but not pubescent; male
and female flowers on the same vine; flowers 5-10 cm. across, light-yellow; staminate
flowers racemose; pistillate flowers solitary on a short or elongate peduncle; corolla deeply
5-lobed; anthers free, ovary with 3 placentae, the stigmas 3 and bilobed, ovules many;
fruit nearly or quite cylindrical, 3-6 drn. long, straight or curved, usually with light
furrows and stripes but not ribbed or angled, the smooth rind becoming dry and papery,
the interior fibrous; seeds flat, smooth, margined, black or nearly so, about 12 mm. long.
Commonly cult, but occasionally found as an escape in s. Tex.

The fibrous interior of the fruit has been and can be used as sponge. 

4. CUCUMIS L.

Annuals or perennials trailing or climbing, mostly pubescent; tendrils simple; leaves 
entire or somewhat dissected; male and female flowers usually on the same vine; flowers 



Cucurbitaceae (Gourd Family) 1509 

yellow, solitary or the staminate flowers sometimes 2 or more in an axil, usually short
stalked and hidden by foliage; corolla bell-shaped to rotate, deeply 5-parted; anthers 
free; ovary with 3 to 5 placentae and stigmas, many-ovuled, the styles short; fruit fleshy 
and usually indehiscent, globular to elongated, glabrous, pubescent or echinate. 

About 25 species in warm temperate regions, mostly African. 

1. Ovary and fruit smooth or at most roughened, not spiny or bristly ............. . 
. . • . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . 1. C. Mela. 

I. Ovary and fruit provided with scattered short prickles or densely bristly ( 2)

2( 1). Leaves deeply divided into 3 main lobes; fruit with scattered short prickles, on
elongated crooked peduncles .................... 2. C. Anguria. 

2. Leaves unlobed; fruit burlike, on short straight peduncles ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. C. dipsaceus. 

I. Cucumis Melo L. MusKMELON. Trailing or somewhat climbing softly pubescent vine
with striate or angled stems; leaves orbicular-ovate to subrenif orm, to 13 cm. wide, angled 
but usually not distinctly lobed, rounded at apex, the margins sinuate-dentate, pubescent 
and somewhat scabrous; flowers about 25 mm. across, the staminate flowers sometimes 2 
or more in an axil, the corolla lobes obtuse; fruit various, mostly globular or ellipsoid, 
more or less furrowed, at first pubescent but soon smooth or only with slightly raised ribs, 
with musky fragrance, the flesh usually yellow or green; seeds numerous, white, slender, 
about 12 mm. long. Nat. of Asia; cult. for its edible flesh and sometimes spontaneous; 
May-Oct. 

The Dudaim melon, var. Dudaim Naud., is sometimes found along fence-rows and 
invading cultivated fields where it becomes a pest. It is a small rampant vine with hairy
setose slender angled stems; leaves ovate-oblong and unlobed, to 15 cm. long but usually 
smaller; fruit broadly ellipsoid, golden-yellow, marbled with rich-brown, extremely 
odoriferous, to 8 cm. long and 6 cm. broad. 

2. Cucumis Anguria L. Bun GHERKIN. Slender rough-hairy trailing vine, with angled
stems and small tendrils; leaves to 9 cm. long, with 3 prominent main lobes, the sinuses 
rounded, the lateral lobes usually again somewhat lobed, sinuate-serrate, very scabrous; 
flowers about 13 mm. across, the staminate flowers sometimes larger, on slender peduncles; 
fruit oval or oblong, on crooked peduncles, about 5 cm. long, furrowed, prickly; seeds 
numerous, white, smooth, less than 5 mm. long. Rare in n.-cen. and s. Tex., Aug.-Sept.; 
also Fla. to S.A.; occasionally cult. 

3. Cucumis dipsaceus Spach. HEDGEHOG-GOURD. Slender trailing vine with strongly
setose angled stems; leaves broadly ovate to reniform-ovate, unlobed, cordate at base, 
to 12 cm. wide, sinuate-serrate, setose to scabrous; flowers small, the staminate flowers 
on long peduncles and to 2 cm. across; fruit a firm bristly ellipsoid bur to 65 mm. long; 
seeds numerous, flat, white, about 5 mm. long. A nat. of Arabia; escaped from cult. and 
well-established in open brushlands in s. Tex., May- Aug. 

5. CITRULLUS SCHRAD.

Several species in Africa and Asia. 

1. Citrullus vulgaris Schrad. WATERMELON, SANDIA. Pubescent annual with long
running prostrate leafy stems; leaves ovate to ovate-oblong in outline, to 2 dm. long, 
cordate at base, pinnately deeply divided into 3 or 4 pairs of lobes and these again lobed 
and toothed, the segments broad at the apex; tendrils 2- or 3-forked; peduncles much 
shorter than the leaves; male and female flowers on the same vine; flowers small, solitary 
in the axils; corolla about 4 cm. across, rotate, the 5 lobes obovate and obtuse; fruit 
globular or oblong, sometimes to 6 dm. or more long, glabrous, with a green or variously 
striped hard but not durable rind and sweet juicy red, yellow or greenish flesh; seeds 
numerous, black, white or reddish, flat, smooth, to 15 mm. long. A nat. of trop. and 
wann temp. Afr.; cult. for its edible flesh and sometimes spontaneous; May-Oct. 

The citron or preserving melon, var. citroides Bailey, characterized by having a 
usually mottled rind and hard, white flesh ( inedible until cooked) and tan or greenish 
seeds, occurs locally abundant in sandy soils in several localities, especially in e. and s. 
Tex. 
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6. CUCURBITA L.

Annual or perennial, with long-running prostrate or climbing stems that bear branched 
tendrils and entire or lobed leaves, usually rather coarse and hairy, often scabrous; male 
and female flowers usually on same vine; flowers solitary in axils, rather large, the 
staminate flowers long-peduncled; corolla yellow, lobed to about or above the middle; 
anthers united; ovary I-celled, with 3 to 5 placentae, the 3 to 5 stigmas bilobed; fruit 
smooth, indehiscent, fleshy, mostly with a hard rind; seeds usually numerous, ovate to 
oblong-ovate, flat, white to tawny or black. 

About 15 species confined to America. 
1. Leaves typically triangular in shape, longer than broad, entire or only slightly

angled, thick, grayish, scabrous ........ . ......... 1. C. foetidissima. 
1. Leaves typically ovate to subreniform in shape, usually about as broad as long, at

least somr. distinctly lobed, thin, green, not noticeably scabrous ...... ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. C. texana. 

1. Cucurbita foetidissima H.B.K. BUFFALO-GOURD, CALADACILLA LOCA. Plant rank
growing and rampant, with a frequently huge fusiform perennial root producing numerous 
widely running stems to 6 m. or more long; leaves coarse and thick, triangular-ovate, at 
most shallowly angulate-lobed, broadly rounded to cordate at base, acute to acuminate 
at apex, to at lea�t 3 dm. long, nauseously ill-smelling ( especially when bruised), com
monly grayish-green, rough to the touch; corolla to I dm. long, flaring above the middle; 
fruit mostly globose, green witl1 lighter stripes, lemon-yellow when ripe, to 75 mm. in 
diameter. C. pcrennis (James) Gray. In sandy or gravelly soils in waste places, especially 
along roadsides, primarily in the w. half of Tex., Apr.-July; from Mo. and Neb., s. to 
Tex., Ariz., s. Calif. and Mex. 

2. Cucurbita texana Gray. TEXAS GOURD. Plant annual, producing slender long-running
and climbing leafy stems with abundant tendrils; leaves broadly ovate to subreniform in 
outline, angled to distinctly lobed, pubescent, the margins sharp-serrate, to about 15 cm. 
long, nearly as wide as long; calyx lobes short and slender; corolla yellow, usually with 
prominent somewhat greenish veins, to about 7 cm. long, flaring above, the lobes acute 
and cuspidate; fruit obovoid, hard-shelled, green and usually with light-green stripes, to 
9 cm. long and 6 cm. broad, the flesh bitter and inedible. C. Pepo of auth. In debris and 
piles of driftwood, often climbing into trees, along several rivers, especially the Guada
lupe, that drains the Edwards Plateau in cen. Tex., rare but abundant where found, 
July-Oct.; endemic. 

7. APODANTHERA ARN.

About 15 species in warm temperate regions of America. 
1. Apodanthera undulata Gray. :MELON-Loco. Plant with wide-spreading somewhat

scarious leafy prostrate branches ( to 3 m. long) from a thick perennial root to 2 dm. 
thick; leaves with petioles 3 cm. or more long, reniform, to 15 cm. wide, strigose, sparsely 
dentate and very shallowly lobed or only with undulate-crisped margins, cinereous on 
lower surface; the short simple or sparsely branched tendrils in pairs; male and female 
flowers on the same vine; staminate flowers racemose or corymbose from the lower axils; 
pistillate flowers solitary in the upper axils; calyx tube subcylindric; corolla lobes almost 
distinct, yellow, elliptic-oblanceolate, to about 4 cm. long and equal to the calyx tube; 
stamens 3; anthers distinct, sessile, one anther I-celled, two anthers 2-celled; fruit oval, 
longitudinally ridged, hard-shelled, 6-10 cm. long; seeds numerous, suborbicular, light
brown, about 1 cm. in diameter. On gravelly terraces and dunes and in sandy soil among 
shrubs in the Trans-Pecos, May-Sept.; from w. Tex. to s. Ariz. and Mex. 

8. MELOTHRIA L. MELONETIE 

About 10 species in the warmer regions of the New World. 
I. Melothria pendula L. MELoNcrro. Slender climbing vine from a perennial root;

leaves more or less orbicular in outline, with a cordate base, subentire to 5-angled or 
-lobed, more or less scabrous; tendrils simple; male and female Bowers on the same vine;
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flowers small, yellow or somewhat greenish, the staminate flowers racemose or corymbose, 
the pistillate flowers solitary or clustered; corolla rotate to campanulate, deeply 5-parted; 
filaments free or barely coherent; ovary contracted beneath the corolla, with 3 placentae 
and many horizontal ovules, the style short and with 3 stigmas; fruit ovoid to subglobose 
or ellipsoid, green or yellowish, becoming blackish, 1-2 cm. long. Incl. var. chlorocarpa 
( Engelm.) Cogn., M. chlarocarpa Engelm. In sandy and moist rich soils, climbing on 
shrubs and small trees, near the coast and in s. Tex., Mar.-Oct.; from Fla., w. to Tex. and 
Mex., n. to Va., s. Ind., s. Mo. and Okla. 

The seeds are reputed to be purgative. 

9. IBERVILLEA GREENE GLOBE-BERRY 

Climbing glabrous herbs from a thickened napiform perennial rootstock; leaves reni
form to broadly ovate in outline, pcdately 3- to 5-parted with the divisions mostly 
lobulate or coarsely toothed; male and female flowers on separate vines; flowers greenish
yellow, the pistillate flowers solitary, the staminate flowers racemose to fascicled or 
sometimes solitary, the narrowly campanulate or cylindrical calyx tube with 5 short lobes; 
petals 5, oblong or linear; stamens 3, inserted in tube; stigma 3-lobed; ovary with 2 or 3 
placentae; fruit globose; seeds swollen. 

A small perplexing American genus in need of a thorough study. 
1. Distribution west Texas; fruits less than 2 cm. in diameter; leaf blades deeply and

completely dissected into linear lobes or segments mostly less than 5 mm, wide .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . 1. I. tenuisecta. 

1. Distribution east of the Trans-Pecos; fruits 2 cm. or more in diameter; leaf blades
scarcely lobed to variously dissected, the segments mostly 10 mm. or more wide 
(2) 

2(1 ). Calyx tube of staminate flowers cylindric, 6-8 mm. long; lobes of the leaf blades 
broadly cuneate or rhombic-ovate .. .. .. .. . . .. .... 2. I. Lindheimeri. 

2. Calyx tube of staminate flowers campanulate, about 4 mm. long; the leaf blades
usually irregularly and often narrowly lobed .... ... 3. I. tripartita. 

1. Ibervillea tenuisecta (Gray) Small. Stem slender and branched; leaves to 6 cm.
wide, with petioles to 2 cm. long, deeply 5-parted with the linear to filiform divisions 
lobulate or coarsely toothed; staminate flowers tubular, to 8 mm. long; fruit bright-red 
when ripe, about 15 mm. in diameter; seeds 5-6 mm. long. Sicydium Lindheimeri var. 
tenuisectum Grar, l\r! aximowicz.ia tripartita var. tenuisecta (Gray) Wats. On rocky hills 
and along draws, climbing on shrubs, in w. Tex., June-Aug.; from w. Tex. to s.e. Ariz. 
and n. Mex. 

2. Ibervillea Lindheimeri (Gray) Greene. Stems slender, branched; leaves to 12 cm.
wide, with petioles to 35 mm. long, rough to the touch, mostly deeply 3-lobed but some
times 5-lobed or essentially unlobed, the divisions 1 cm. or more wide and cuneate to 
flabellate or rhombic-ovate, toothed to lobulate; staminate flowers tubular, 5 to 8 in a 
raceme, somewhat glandular-puberulent, 6-8 mm. long, about 2 mm. thick; fruit 25-35 
mm. in diameter, orange-color to bright-red when ripe; seeds about 6 mm. long. Sicydium
Lindheimeri Gray, Maximowiczia Lindheimeri (Gray) Cogn. Usually in open dry wood
lands or thickets, among brush, in fence rows and sometimes in open rocky soil, centered
in s.-cen. Tex., Apr.-July; also s. Okla.

This species, in the broadest interpretation, may include I. tripartita. 
3. Ibervillea tripartita (Naud. ) Greene. Similar to I. Lindheimeri but with more

narrowly lobed leaves and shorter campanulate staminate flowers. Sicydium tripartitum 
Naud., S. tenellum Naud., Maximowiczia tripartita (Naud.) Cogn., M. tripartita var. 
tenella (Naud.) Cogn., Ibervillea tenella (Naud.) Small. Usually in sandy soil, mostly in 
s. Tex. but extending n. to the lower Plains Country, Apr.-Oct.; endemic.

10. CAYAPONIA S. MANso

About 50 species mainly in tropical and subtropical America. 
I. Cayaponia quinqueloba (Raf.) Shinners. Climbing herbaceous vine from a peren

nial rhizome; stem slender, finely pubescent; leaves long-petiolate, thickish, cordate at
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base, 5-10 cm. long, less than 1 dm. wide, 3-angled or -lobed, sparingly pubescent 
beneath, the petioles bristly-villous; tendrils simple or branched; male and female Bowers 
on same vine; Bowers rather large, in racemes or panicles; calyx campanulate, 5-cleft; 
corolla rotate or subcampanulate, greenish-white, 5-parted; staminate -flowers 5-6 mm. 
across, with 3 distinct stamens, the anther sacs Bexuous, the rudimentary ovary 3-lobed; 
pistillate -flowers often with 3 rudimentary stamens; ovary 3-celled, with 1 or 2 ascending 
ovules in each cell; style 3-cleft, the stigmas dilated; fruit reddish, ovoid to ellipsoid, 
somewhat fleshy, 12-14 mm. long; seeds 6-8 mm. long and 2 mm. thick. C. Boykinii 
(T. & G.) Cogn. In river ·bottomlands and along streams in e.-cen. Tex., June-Aug.; from 
Ga. to Tex. 

11. ECIDNOPEPON NAUD. WILD B.AI$AM-APPLE 

A small American genus. 
1. Echinopepon Wrightii (Gray) Wats. Climbing annual with forked tendrils, more

or less pubescent throughout; leaves reniform, broadly cordate at base, shallowly lobed 
or angular, scarcely denticulate, to about 15 cm. wide; male and female flowers on same 
vine; flowers 5-merous, the staminate flowers in long racemes or panicles, the pistillate 
Bowers solitary; calyx absent on staminate flowers; corolla rotate, 6-8 mm. wide, the 
lobes triangular-ovate and glandular; fruit obovoid, rostrate, to 35 mm. long, less than 
15 mm. in diameter, opening by apical pores, spiny with the prickles to 15 mm. long and 
hirsute, 3-celled. Echinocystis Wrightii (Gray) Cogn. Climbing on shrubs in extreme w. 
Trans-Pecos, June-Oct.; from w. Tex., s. N.M., Ariz. and n. Mex. 

12. ECIDNOCYSTIS T.&G. WILD MOCK-CUCUMBER 

A monotypic genus in North America, as interpreted here. 
I. Echinocystis lobata ( Michx.) T.&G. High-climbing annual, essentially glabrous

throughout; tendrils forked; leaves suborbicular-ovate in outline, to 12 cm. long and 
wide, usually with 5 sharply triangular serrulate cuspidate lobes; Bowers 5- or 6-merous, 
greenish or white, the staminate flowers in long racemes or panicles, the short-peduncled 
pistillate flowers solitary or in small clusters and from the same axils as the staminate 
flowers; corolla rotate, about 1 cm. wide, the lobes narrowly lanceolate and acuminate; 
stamens 3, united by their filaments into a column, the nearly straight anthers connivent; 
ovary 2-celled, with 2 erect ovules in each cell; style with a broad-lobed stigma; fruit 
ovoid, 3-5 cm. long, to 25 mm. in diameter, bladdery-inflated, somewhat beaked at 
summit and with weak glabrous prickles to about 6 mm. long, bursting somewhat irregu
larly at the summit; seeds Bat, dark. In moist soil in thickets of the Trans-Pecos, Aug.
Sept.; N.B. to Sask., s. to Fla. and w. to Tex. and Ariz.; escaped from cult. and sporadic 
in w. U.S. 

13. CYCLANTHERA SCHRAD.

About 15 species in warm temperate and tropical regions of America. 
1. Cyclanthera dissecta ( T.&G.) Arn. Annual, glabrous, with slender climbing stems

to 3 m. long or more, climbing over trees and shrubs; tendrils simple to trifid; leaves 3-
to 1-foliolate, the elliptic-lanceolate divisions somewhat lobed or toothed and to about 
6 cm. long; leaves and leaflets stalked; flowers of both sexes from the same axils, to 7 
mm. across, white; staminate Bowers in  racemes or panicles; pistillate flowers solitary;
corolla rotate, deeply 5-parted; stamens united into a central column and with solitary
annular anthers; ovary 1- to 3-celled, with few erect or ascending ovules; fruit dryish,
2-3 cm. long, on peduncles 1-2 cm. long, narrowly ovoid, somewhat asymmetric, rostrate,
armed with long slender smooth spines, bursting irregularly; seeds ovoid. Among boulders
and in rocky soil mainly in cen. and s. Tex., rare in w. and n.w. Tex., May-Oct.; from
Kan. to La., Tex., s. Ariz. and Mex.



Cucurbitaceae (Gourd Family) 

14. SICYOS L. ONE-SEEDED BUR-CUCUMBER 

Climbing annuals with forked tendrils, petiolate leaves and small whitish or yellowish 
flowers; staminate flowers in racemes and corymbs; pistillate flowers usually from the 
same axils as the staminate, in a long-peduncled capitate cluster; corolla campanulate or 
somewhat rotate, 5-lobed; anthers cohering in a mass; style slender, with 3 stigmas; 
ovary I-celled, with a single suspended ovule; fruit ovoid, dry, indehiscent, filled by the 
solitary seed, adorned with prickly bristles or rarely smooth and often variously pubescent. 

About 1 5  species in the American and Australasian tropics and temperate regions. 

1. Ovary and fruit adorned with prickly bristles ( 2)
1. Ovary and fruit without bristles, at most tuberculate and/ or pubescent ( 4)

2( 1). Leaves lobed to about or below the middle, the lobes broadly quadrangular .... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. S. laciniatus. 

2. Leaves at most shallowly lobed or only angulate, the lobes broadly triangular and
merely toothed ( 3) 

3(2). Plant glandular-pubescent with weak articulated hairs; in eastern half of Texas 
...............•............................. 2. S. angulatus. 

3. Plant sparsely scabrate to almost glabrous; on summit of Sawtooth Mt. ( Davis Mts.)
in the Trans-Pecos ............................ 3. S. ampelophyllus. 

4 ( 1). Fruit lightly tuberculate and somewhat villous ( at least when young) ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. S. parviflorus. 

4. Fruit smooth and glabrous ........................ 5. S. glaber. 

1. Sicyos laciniatus L. Plants with slender much-branched scaberulous stems to 10
m. long; leaves with a scaberulous petiole to 7 cm. long, suborbicular-reniform in outline,
cordate at base, to 12 cm. long and 2 dm. wide, deeply lobed to about or below the
middle with the sinuses wide, the primary lobes oblong-subquadrate to cuneate
subquadrate and often somewhat lobulate, the margins remotely serrulate, noticeably
scabrous beneath; calyx tube broadly campanulate, about 2.5 mm. wide; corolla lobes
about 2 mm. long; fruit brownish, ovoid, rounded at base, acute at apex, about 6 mm.
long and to 4 mm. thick, adorned with fragile distant caduceus prickles and sparse
pubescence. In canyons and at base of cliffs in mts. of the Trans-Pecos, Aug.-Oct.; from
Tex. to Ariz. and Mex.

2. Sicyos angulatus L. Plant clammy-hairy, with slender climbing stems; hairs weak
and distinctly articulated; leaves with petioles to 8 cm. long, suborbicular in outline, 
cordate at base, to 2 dm. long and wide, shallowly 5-angled or -lobed with the lobes 
pointed; calyx tube subrotate, 4- 5 mm. wide; corolla lobes 3- 4 mm. long; fruit yellowish, 
ovoid, pointed, 1-1.4 cm. long, to 8 mm. thick, sparingly long-setose and villous
tomentose. In wooded areas along streams and rivers in e. half of Tex., May-Sept.; from 
s. Me. and w. Que. to Minn., s. to Fla., La. and Tex.

3. Sicyos ampelophyllus Woot. & Standl. Stems slender and weak, to about 1 m. long,
sparingly and finely scabrate throughout to almost glabrous in parts; tendrils 3- or mostly 
4-parted; leaves with scabrate petiole shorter to longer than the blade, to 1 4  cm. long
and 13 cm. wide, usually much smaller, somewhat scabridulous on both surfaces, 3-lobed
with the lobes slightly dentate, the sinuses between the lobes narrow but often rather
deep, the lateral lobes sometimes again shallowly bilobed; staminate flowers in small
few-flowered racemes, with pedicels as long as the flower or longer, about 4 mm. in
diameter; pistillate 'flowers 5 to 10, 1.5-2 mm. broad, with ovate obtuse corolla lobes,
sessile at the end of a peduncle to 8 mm. long; fruit ovoid to ellipsoidal , about 5 mm.
long and 4 mm. wide, conspicuously echinate with stramineous retrorsely barbed spines
that are about 3 mm. long, otherwise essentially glabrous, the thin pericarp closely
investing the smooth seed tliat has 2 conspicuous scars at the base. S. laciniatus var.
subinteger Cogn. In shade on summit and upper slopes of mts. in the Trans-Pecos ( Davis
Mts. ), Aug.-Sept.; also N.M. and Ariz.

With further study our plant may prove to be a different, if not entirely new, taxon. 
In the broadest sense, however, it appears to belong here. 
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4. Sicyos parviBorus Willd. Plants with slender striate stems to 6 m. long; leaves with
a villous petiole to 15 cm. long, broadly ovate in outline, cordate at base, palmately 
5-angled or lightly 5-lobed, the margin nearly entire to remotely denticulate, to 12 cm.
long and wide, scabrous; calyx tube carnpanulate, about 1 mm. wide; corolla lobes about
l mm. long; fruit ovoid, 5-6 mm. long and 4-5 mm. thick, tuberculate, shortly and
densely villous. In canyons of mts. in the Trans-Pecos, summer-fall; from Tex. to s.
Ariz. and Mex.

5. Sicyos glaber Woot. Plants with slender striate stems to 6 m. long; leaves with
petioles to 5 cm. long, triangular-ovate in outline, to 8 cm. long and about as broad, 
cordate at base, 5-Iobed or -angled, the lobes triangular-ovate and with coarsely sinuate
denticulate margins, scabrous; calyx teeth very small or wanting; corolla broadly cam
panulate, 4-6 mm. wide, the lobes ovate; fruit ovoid, grayish-green, slightly compressed, 
about 6 mm. long and 3.5 mm. thick, entirely glabrous. In canyons of mts. in the Trans
Pecos, Aug.-Oct.; also N.M. 

15. COCCINEA WIGHT & ARN.

About 30 species, natives of the Old World. 

I. Coccinea cordifolia ( L.) Cogn. Ivy· GOURD. Perennial vines; stem glabrous, climbing;
tendrils simple; leaves with slender petioles about half the length of the blade, ovate to 
orbicular in outline, 3- to 5-lobed, to 1 dm. long, cordate at base, broadly obtuse
apiculate at apex; male and female flowers on separate vines; pistillate flowers solitary, 
with 3 staminodia; sepals thick, subulate or linear-subulate, 3-4 mm. long, reflexed; 
corolla white, campanulate, 3-4 cm. wide, strongly veined; berry ellipsoid to obovoid, 
smooth, scarlet, 4-5 cm. long; seeds numerous. Along the coast in extreme s. Tex., Oct.
Nov.; a nat. of Asia that has become established in various parts of trop. and warm-temp. 
Am. 

FAM. 172. CAMPANULACEAE Juss.100 

BLUEBELL FAMn..Y 

Perennial, biennial or annual herbs, mostly terrestrial but occasionally aquatic or 
epiphytic; leaves exstipulate, simple or very rarely dissected, alternate and usually spirally 
arranged; flowers usually perfect and 5-merous except the gynoecium that consists of 2 
to 5 united carpels possessing a common style with usually distinct stigmatic tips; ovary 
inferior, 2- to 5-celled or rarely unicellular; placentation axile or parietal in species with 
unicellular ovaries; calyx usually 5-parted to the summit of the ovary or its tubular 
portion forming a rim above the ovary, the lobes alternate with the corolla lobes and 
opposite the stamens; corolla gamopetalous at least at base, usually 5-parted or -lobed, 
only exceptionally with apparently free segments; corolla and stamens inserted around 
the periphery of the calyx tube at the summit of the rim; stamens as many as the corolla 
lobes and alternate with them, epipetalous; seeds mostly small and numerous, with fleshy 
endosperm. 

About 2,000 species in 65 genera of world-wide distribution. 

1. Flowers minute, sessile in dense leafless terminal spikes less than 1 cm. in diameter;
corolla white, about 2.5 mm. long; stamens inserted about the middle of the 
corolla tube, distinct; capsule circumscissile ..... .. 1. Sphenoclea, p. 1515. 

1. Flowers rather large, pedicellate or ( if sessile or essentially so) in spikes with
foliaceous bracts; corolla typically more than 5 mm. long, red or of various shades 
of blue and purple to dull-white ( or clear-white in albino forms); stamens in
serted at the base of the corolla and free from it, distinct or united; capsule 
loculicidally dehiscent ( 2) 

tl)O Adapted from Rogers McVaugh in C. L. Lundell, Flora of Texas 111:331-366. 1951. 
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2(1). Flowers bilaterally symmetrical; corolla strongly irregular, two-lipped, the tube 
cleft nearly to the base on one side; stamens united into a tube; capsule opening 
by apical valves; inflorescence indeterminate, racemose or spicate .....•...... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. Lobelia, p. 1518. 

2. Flowers radially symmetrical; corolla regular, rotate or campanulate; stamens dis
tinct; capsule opening on the sides by outwardly curled elastic valves or by 
longitudinal slits; inflorescence determinate but mixed, the lower flowers on any 
branch opening before the upper ones except the terminal one ( 3) 

3 ( 2). Inflorescence loosely branched, at least the terminal flowers of the main axes 
solitary and long-peduncled at the ends of the branches; cleistogamous flowers 
none, all the campanulate corollas normally open and expanded; capsule obconic 
or turbinate to subglobose ...................... 2. Campanula, p. 1515. 

3. Inflorescence narrowly spiciform in the upper part, at least the upper and terminal
flowers sessile; lower flowers usually cleistogamous, with vestigial rotate corolla 
and stamens; capsule slender-cylindric or -prismatic .................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. Triodanis, p. 1516. 

I. SPHENOCLEA GAERTN.

A monotypic genus of the Old World tropics; segregated by some authors as a distinct 
family, Sphenocleaceae. 

1. Sphenoclea zeylanica Gaertn. CmcKEN SPIKE. Coarse glabrous branched annual
herb to 10 chn. high or more, with fistulose stems; leaves entire, with a petiole to 2 cm. 
long, elliptic, somewhat pale on lower surface, to 12 cm. long and 5 cm. wide; spikes 
erect, dense, cylindric, naked, tapering at tip, to 8 cm. long and 9 mm. in diameter, on 
peduncles to 1 dm. long; floral bracts spatulate, 2-3 mm. long, about 1 mm. wide; flowers 
small, sessile, 5-merous; calyx lobes imbricate in bud, triangular to suborbicular, erose 
at the rounded scarious apex, to 2 mm. wide at base, deciduous with capsule; corolla 
white, about 2.5 mm. long, the lobes triangular and obtuse, deciduous with stamens after 
anthesis; stamens alternating with the corolla lobes, inserted below middle of tube; 
anthers roundish, appearing peltate; ovary wholly inferior; capsule bilocular, circum
scissile; seeds ellipsoid, about 0.5 mm. long. In wet places of lowlands and flats, especially 
rice fields, in e. and s. Tex., Aug.-Nov.; an Old World species that has been introd. in 
warm regions of the W. Hemis. 

2. CAMP ANULA L. BELLFLOWER 

Perennial or sometimes biennial or annual herbs of various habit; radical leaves often 
larger and more obtusely pointed with longer petioles than the cauline ones; calyx 5-fid, 
the sinuses often with reflexed appendages; corolla usually blue or purplish-blue, varying 
to white in the same species, 5-lobed at apex or 5-parted but usually not parted below the 
middle, typically campanulate but varying to rotate; stamens 5, distinct; filaments ex
panded and membranaceous at base; anthers linear; ovary 3- to 5-celled, opening by 
as many valves as there are cells, the valves varying in position from very base to near 
apex of capsule. 

About 300 species widely distributed in the Northern Hemisphere. 
1. Perennial with upright mostly simple stems; flowers and fruits nodding; confined to

the Guadalupe Mts. in the Trans-Pecos ........... 1. C. rotundifolia. 
1. Annual with divaricately branched stems; flowers and fruits erect; endemic in the 

granite region of the Edwards Plateau ............ 2. C. Reverchonii. 

I. Campanula rotundifolia L. BLUEBELL, HAREnELL. Plant perennial, to about 1 m.
high, usually much smaller, the rootstocks slender and elongated; stems erect or decum
bent, scabrous, simple to freely branched; leaves often in rosettelike clusters at or near 
base, long-petioled, round-cordate to elliptic or oblanceolate, to 5 cm. long and wide, 
mostly toothed, early-withering; cauline leaves numerous, linear to narrowly lanceolate, 
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smooth, to 1 elm. long and 3 mm. wide; flowers as many as 1 5  in a lax raceme; calyx 
lobes narrowly triangular to linear-subulate, usually entire, with sharp slender tips, erect 
to spreading or reflexed in fruit, to 1 cm. long and 2 mm. wide; corolla violet-blue, 
mostly 12-2 5 mm. long, the tube 7-15 mm. long; corolla lobes ovate-oblong, abruptly 
pointed at tips,. 5-8 mm. wide; filaments 2.5-4.5 mm. long, abruptly dilated and ciliate 
on the basal portion; anthers 4-6 mm. long; capsule pendent, obovoid to ellipsoid or 
subglobose, prominently ribbed, 4-8 mm. long, 2-4 mm. in diameter. Rocky wooded 
areas in canyons of mts. in the Trans-Pecos, June-Oct.; across the n.-cen. portion of N.A., 
s. in the mts. to Tex., and n. Mex.

Throughout its wide area of distribution this species is highly variable, but with us it
is rather constant. 

2. Campanula Reverchonii Gray. BASIN BELLFLOWER. Plant annual, hirsutulous below,
glabrous above, to about 3 dm. high; stem erect, slender, cymosely and effusively much
branched, angular, usually scabrous on the angles; leaves sparingly dentate, to about 1 5
mm. long and 5 mm. wide, the radical ones spatulate, the cauline leaves lanceolate,
those of the upper branches almost filiform and entire; flowers and fruits erect on almost
capillary elongate peduncles; calyx lobes narrowly triangular to linear-subulate, glabrous,
2-4.5 mm. long, blunt-pointed with the tips slightly thickened; corolla light-blue,
narrowly funnelform, 9-1 3 mm. long, the tube 4-7 mm. long, the ovate-lanceolate lobes
shorter tl1an the tube and 6-8 mm. wide; filaments 1.3-1.5 mm. long, the proximal third
dilated and ciliate; anthers 1.6- 2.3 mm. long; capsule ellipsoid or obovoid, 3.5-6 mm.
long, glabrous, crowned with the erect calyx lobes, opening above the middle. On granite
rocks and soils in the Llano region on the Edwards Plateau, May-July; endemic.

3. TRIODANIS RAF. VENUS' LOOKING-GLASS 

Low annuals with axillary blue or purplish flowers, the earlier flowers small and 
cleistogamous; calyx 3- to 5-lobed; corolla of perfect flowers rotate, 5-lobed; cleisto
gamous and greatly reduced flowers often in the lower axils; stamens 5, separate; the 
membranaceous hairy-based filaments shorter than the anthers; stigmas 3; capsule 
prismatic or slender-cylindric to subu]ate, 1- to 3-ceIJed, at maturity capped by the 
calyx lobes; pores of the capsule equal in number to the cells, home laterally, usually 
opening from base toward apex by the curling outward of an indurated cartilaginous 
process; seeds numerous, brownish. 

About a dozen species native to Europe, the Mediterranean region and North America 
and South America. Many authors unite this genus with Specularia Fabr. 

I. Foliage leaves usually strigose or hispidulous on the upper surface; calyx lobes 5,
mostly more than 1 cm. long; capsule 3-celled in all flowers, linear-oblong to 
clavate, opening from apex toward base .... ..... I. T. coloradoensis. 

1. Foliage leaves glabrous on the upper surface; calyx lobes 3 in cleistogamous flowers
or ( if 5) commonly not all uniform, usually much Jess than 1 cm. long; capsule 
mostly 2-celled in cleistogamous flowers and 3-celled in open ones, opening from 
base toward apex ( 2) 

2(1 ). Floral bracts Janceolate to linear, 5 to 8 times as long as wide; capsule of 
cleistogamous flowers terete, subulate, curved and with more or less spreading 
tips, 8 mm. or more long, dehiscent by 1 pore or longitudinal slit at apex ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. T. leptocarpa. 

2. Floral bracts ovate or broader, rarely as much as 3 times as long as wide; capsule
of cleistogamous flowers terete or flattened, oblong to ellipsoid or ovoid, straight 
and more or less appressed, mostly less than 8 mm. long, dehiscent by 2 or 3 pores 
on the sides or at the summit ( 3 ) 

3 ( 2). Openings of the capsule linear, 0.2-0.4 mm. wide, the elastic cartilage covering 
most of the pores, provided with very narrow scarious margins; pores located 
between base and apex of capsule ............... 6. T. Holzingeri. 

3. Openings of the capsule broadly elliptic to oval or rounded, 0.5-1.5 mm. wide, the
narrow cartilage with broad scarious margins; pores located about midway 
between base and apex or near apex of capsule ( 4) 
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4( 3 ). Pores at or very near the apex of the capsule; seeds highly polished ( 5 )
4. Pores at about the middle of the capsule; seeds mostly roughened and dullish ( 6 )

5( 4). Floral bracts usually longer than broad, mostly less than 1 cm. wide; seeds 0.5-
0.6 mm. long ................................. 2. T. biflora. 

5. Floral bracts often broader than long, usually more than 1 cm. wide; seeds 0.8-1 mm.
long ........................................ 4. T. lamprosperrna. 

6( 4 ). Seeds plumply lenticulur, muriculate or smooth and lustrous ................ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. T. perfoliata. 

6. Seeds more or less quadrangular, the surface roughened with low anastomosing
longitudinal ridges ............................ 5. T. texana. 

1. Triodanis coloradoensis ( Buckl.) Mc Vaugh. Stem erect, to 1 m. high, usually much
smaller, simple or with ascending branches, retrorsely scabrous or hispid on angles near 
base, glabrous above; leaves and bracts hispid or scabrous on veins beneath, ciliate; 
upper and middle leaves sessile, oblanceolate to elliptic, somewhat toothed, to 7 cm. 
long and 15 mm. wide, the lower leaves broader and with a short petiole; bracts sessile, 
lanceolate, attenuate to the callose-glandular tip, to 4 cm. long and 5 mm. wide; flowers 
in a loosely spiciform arrangement, sessile, 1 to several at the upper axils, tl1e lowest 
sometimes cleistogamous; calyx lobes lanceolate, with slender subulate tips, loosely 
spreading in fruit, scabrous-ciliate on the margins, to 17 mm. long and 1.8 mm. wide; 
expanded corolla blue with a violet tinge, white in the tube, 9-1 8 mm. long, the tube 
2- 5 mm. long, the lobes 3.5- 8 mm. wide; capsule linear-oblong to clavate, scabrous
papillose at least near base, to 23 mm. long, deeply sulcate between the cells; pores
opening from apex toward the base, broadly elliptic or rounded; seeds smooth, lustrous,
more or less flattened, 0.8-1 mm. long. Specularia coloradoensis (Buck!.) Small, S. Lind
heimeri Vatke. On dry rocky hillsides and bluffs, among shrubs, limestone ledges,
gravel bars and floodplains, and in rich woods on the Edwards Plateau, Apr.-June;
endemic.

2. Triodanis biffora (R.&P.) Greene. Stems simple or branching chiefly from below,
erect or reclining, to 8 run. high, more or less hirsute below with pale flaccid hairs; leaves 
and bracts hispid to completely glabrous beneath; leaves ovate to oblong, not clasping, 
to 3 cm. long and 12 mm. wide; bracts ovate, broader than leaves, sharply acute at apex, 
sessile or slightly clasping; cleistogamous flowers at most nodes; expanded flower ter
minal or wanting, its anthers 1.5-2.5 mm. long; capsule ellipsoid to obovoid or ovoid, to 
9 mm. long and 2 mm. in diameter, its oval or nearly circular pores apical or subapical; 
seeds smooth and lustrous, biconvex, 0.5-0.6 mm. long. Specularia bi-flora ( R. & P.) 
Fisch. & Mey. In fields, forests and prairies, on dry hills, river banks and in canyons, in 
most of Tex., Apr.-June; from Va. to Kan., Ariz., Tex. and n. Mex., w. to Ore. and Baja 
Calif. 

3. Triodanis perfoliata ( L.) Nieuw. Stem pilose or hispid below, retrorse-hispidulous
or scabrous above, simple to loosely ascending-branched, to 1 m. high; leaves and bracts 
roundish to ovate, clasping by the cordate base, to 2 5  mm. broad, hirsute or the bracts 
glabrous, toothed; flowers 1 to several at a node, those at lower nodes cleistogamous and 
rarely 5 mm. long, those at upper nodes expanded and about 1 cm. long, with anthers 
2.5-3.5 mm. long; capsule ellipsoid to obovoid, 4-10 mm. long, the 2 or 3 broadly elliptic 
to roundish pores 0.5-1.5 mm. broad and home about midway up the capsule; seeds 
plump-lenticular, ellipsoid, 0.5-0.6 mm. long, smooth or variously pebbled, somewhat 
shining. Specularia perfoliata ( L.) DC. Rather ubiquitous but mostly as a weed in 
disturbed areas, common in the e. two thirds of Tex., Apr.-July; from Fla. to Tex. and 
n. Mex., n. to N.E., s. Que., w. to Mont. and B.C.

4. Triodanis lamprosperma McVaugh. Stem pilose to scabrous below, retrorsely
scabrous to entirely glabrous above, to 8 5  cm. high; leaves and bracts firm, scabrous or 
hispid beneath, finely and densely ciliate; leaves sessile or short-petioled, oval or obovate, 
to 12 mm. wide; bracts sessile and clasping, ovate to reniform, to 2 5  mm. wide; cleisto
gamous flowers at the lower and median nodes, the expanded flowers rather large; capsule 
obovoid to oblong, 4-7 mm. long (in the cleistogamous flowers ), 7-10 mm. long (in the 
expanded flowers ), in the expanded flowers often sulcate and the pores somewhat sunken; 
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pores of capsule subapical; seeds highly lustrous, biconvex or slightly Battened on the 
sides, 0.8-1 mm. long. Specularia lamprosperma (McVaugh) Fem. In rocky openings, 
glades or thin woods in n.e. Tex., May-June; also Mo., Ark. and Okla. 

5. Triodanis texaoa McVaugh. Stem slender, erect or reclining at base, to 75 cm. high,
usually much less, hirsute below; leaves sessile or attenuate at base, ovate to elliptic or 
obovate, rounded to obtuse at apex, hirtellous to hirsute, ciliate, crenate, to 4 cm. long 
and 15 mm. wide; bracts broader than leaves, ovate, sessile or somewhat clasping, obtuse 
to sharply acute; flowers 1 to 3 at the axils; expanded corollas lavender-purple, glabrous, 
7-14 mm. long, the tube 1.5-4 mm. long, the lobes 2-5 mm. wide; capsule ellipsoid to
ovoid or truncate and clavate, 4-7 mm. long; pores oval, at about the middle of the
capsule; seeds lustrous, 0.4-0.6 mm. long, more or less quadrangular with usually concave
or flat sides and obtuse angles, the surface roughened with low narrow anastomosing
ridges in longitudinal rows. Specularia texana ( Mc Vaugh) Fem. In woodlands and
plains, on open banks and in depressions, mostly in sandy soils, in e. Tex., Apr.-May;
endemic.

6. Triodanis Holzingeri McVaugh. Stem erect, slender, to 85 cm. high, simple or with
few branches, hispid or hirsute at base, hispid or merely scabrous above; leaves and 
bracts scabrous beneath or the bracts essentially glabrous; leaves sessile or the lower with 
attenuate bases, ovate to elliptic or obovate, undulate-crisped and crenate, to 3 cm. long 
an 13 mm. wide; bracts broader than leaves, ovate, sessile and somewhat clasping, acute; 
flowers 1 to 3 in the axils; expanded corolla lavender-purple, the tube 1-2.5 mm. long, 
the lobes 2-5 mm. wide; capsule ellipsoid or oblong to obovoid and truncate, often 
strongly angled, to 12 mm. long, often deeply sulcate between the cells; pores sunken, 
linear, about the middle of the capsule, 1.4-2.5 mm. long, 0.2-0.5 mm. wide, the cartilage 
essentially filling the entire width of the pore; seeds lustrous, lenticular, 0.4-0.7 mm. long, 
minutely low-tuberculate in longitudinal lines. Specularia Ilolzingeri ( Mc Vaugh) Fem. 
In open prairies and plains, roadsides, pastures, river bottoms and canyons, in sandy or 
gravelly soils, in cen., s. and s.w. Tex., Apr.-July; from Wyo. to Mo. and Tex., also Tenn. 
and Ariz. 

1. Triodanis leptocarpa (Nutt.) Nieuw. Minutely hirsute to scabrous or glabrous
plants, to 75 cm. high; leaves sessile, narrowly elliptic to oblanceolate, inconspicuously 
callose-toothed or shallowly crenate, to 35 mm. long and 8 mm. wide; bracts lanceolate 
to linear, to 25 mm. long and 6 mm. wide; upper nodes with expanded or cleistogamous 
flowers, lower nodes with cleistogamom flowers only; calyx lobes subulate, falcate or 
divergent; capsules very variable; capsules of the cleistogamous flowers terete, often 
subulate, outwardly arching and with straight or spiraling summits, or straight and 
appressed, 8-20 mm. long, opening by longitudinal slits or by a pore at apex; capsules 
from expanded flowers straighter, erect, to 25 mm. long; seeds smootl1, lustrous, lenticular, 
0.7-1 mm. long. Specularia leptocarpa (Nutt.) Gray. Prairies, barrens, glades, rocky open 
slopes and ridges in e.-cen. Tex., Apr.-Aug.; from Ind. and Minn. to Mont., s. to Ark., 
Okla., Tex. and Mo. 

4. LOBELIA L. LOBELIA 

Perennial, biennial or annual herbs; leaves mostly of a lanceolate type; flowers axillary 
or chiefly in bracted racemes, usually inverted before antl1esis, the pedicel twisted; calyx 
5-cleft, regular, parted to the summit of the ovary or the calyx tube extending a little
above the ovary; corolla variously colored, with relatively narrow tube and spreading
lobes, the tube usually cleft nearly to base between the 2 lobes of the upper lip, the 3
lobes of the lower lip often somewhat united, broad and conspicuous; stamens 5, usually
free from the corolla; filaments free at base, united distally into a tube; anthers unibed
into a tube, the orifice of the tube usually partly closed by tl1e incurved tips of the 3
longer anthers, the shorter anthers usually stiff-bearded at apex; corolla, stamens and
style withering-persistent on the fruit; capsule 2-celled, many-seeded, opening by apical
loculicidal valves, splitting at apex and the 2 halves recurved laterally.

A genus of perhaps 300 species, represented in the floras of all the continents and on 
many oceanic islands; about 80 species in North America. 
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1. Flowers bright-red; corolla 3 5-40 mm. long or more; filaments 20 mm. long or more;
pedicels with a pair of green or yellowish glandular bracteoles near base; seeds 
very rough ( 2) 

1. Flowers blue, lavender, purple or white; corolla mostly not over 2 5  mm. long; fila
ments 1 5  mm. long or less; pedicels and seeds various ( 5) 

2 ( I). Filament tube 24-33 ( usually 28-30) mm. long; anther tube 4-5.5 mm. long; 
leaves usually coarsely and irregularly toothed, the blades 3 to 5 times as long 
as wide; eastern Texas ......................•.. 10. L. Cardinalis var. 

Cardinalis. 
2. Filament tube 19-2 5 ( rarely 30) mm. long; anther tube mostly 3.5-4.5 mm. long;

leaves entire to coarsely toothed, the blades often 6 to 12 times as long as wide; 
western Texas ( 3) 

3 ( 2). Inflorescence appearing pedunculate, usually short, of 20 flowers or fewer, not 
leafy-bracted; cauline leaves mostly 8 to 12 times as long as wide, linear to 
linear-lanceolate; plants nearly glabrous; in the Trans-Pecos ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. L. Cardinalis var. 

pseudosplendens. 
3. Plants leafy up to the inflorescence, the latter not appearing pedunculate, usually

many-flowered, often Ieafy-bracted; cauline leaves mostly 6 to 8 times as long 
as wide, lanceolate to oblong or ovate ( 4) 

4( 3). Plants densely short-pubescent throughout; leaves subentire to somewhat toothed; 
in the Trans-Pecos ............................ IO. L. Cardinalis var. 

multiflora. 
4. Plants glabrous or sparsely pubescent; leaves usually prominently toothed; chiefly

west of the 100th meridian and east of the Pecos River ..................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. L. Cardinalis var. 

phyllostachya. 

5(1). Filaments 12-1 5 mm. long; pedicels with a pair of gland-tipped bracteoles at or 
above the middle; calyx lobes often 5-6 mm. wide, with leafy auricles 2- 5 mm. 
long at base; seeds very rough; northeastern Texas . . 9. L. siphilitica. 

5. Filaments 9 ( rarely to 11) mm. long or less; pedicels, calyx and seeds various ( 6)
6( 5). Filaments more than 5 mm. long; corolla tube 7 (rarely 6.5) mm. long or more;

seeds rough ( 7 ) 
6. Filaments less than 5 mm. long; corolla tube 6 mm. long or less; seeds rough or

smooth ( 10) 
7 ( 6). Corolla short-pilose within at base of lower lip, the tube not ( or very rarely) 

fenestrate laterally; plants totally glabrous or puberulent in the inflorescence ( 8) 
7. Corolla glabrous within at base of lower lip, the tube fenestrate laterally near base;

plants rather densely and uniformly pubescent or ( in exceptional forms) nearly 
glabrous in tl1e inflorescence ( 9) 

8(7). Leaves all basal•or with a few small ones above the base; pedicels with minute 
inconspicuous bracteoles at base . . . . . . . . . . . . . . . . . 5. L. floridana. 

8. Leaves mostly cauline, well-distributed along the stem; pedicels bibracteolate well
above base ( usually about the middle or a little below), the bracteoles often I 
mm. long or more, often green and denticulate . . . . . 6. L. -f/accidifolia. 

9( 7). Filaments mostly 6-7 mm. long; plants puberulent to glabrate or short-hirsute; 
flowers numerous, usually about I cm. apart; calyx lobes narrowly triangular
lanceolate, not densely pilose at base . . . . . . . . . . . . 8. L. puberula. 

9. Filaments 8-11 mm. long; plants long-hirsute (especially the hypanthium); flowers
few and distant; calyx lobes broadly ovate-cordate at base and abruptly tapered 
above, with a dense tuft of hair at the base . . . . . . . 7. L. Reverchonii. 

10(6). Corolla tube evidently fenestrate laterally; seeds smooth, polished; annual or 
biennial with a stout taproot and coarsely serrate leaves; in the Trans-Pecos .... 
• · · • • • • • , . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. L. fenestralis. 

10. Corolla tube not fenestrate laterally; seeds rough or smooth; annuals with the leaves
entire to irregularly dentate ( 11) 
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11 ( 10). Seeds smooth, polished; calyx lobes without any auricles at base; southern 
and southwestern Texas ( 12) 

11. Seeds rough, cellular-reticulate; calyx lobes usually with at least some vestige of
triangular or foliaceous auricles at base; eastern Texas ( 13) 

12( 11 ). Calyx lobes ciliate; leaves mostly cauline; pedicels nearly upright, 4-10 mm. 
long in fruit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. L. Berlandieri var. 

brachypoda. 
12. Calyx lobes glabrous; leaves mostly in basal rosette; pedicels often incurved, at least

10-12 mm. long in fruit . . . . . . . . . . . . . . . . . . . . . . . 1. L. Berlandieri var. 
Berlandieri. 

13( 11). Calyx lobes usually ciliate; auricles broad, Hat, membranaceous, scarious-tipped, 
usually ciliate, usually drying blue or purplish, to 5 mm. long but sometimes 
almost wanting; corolla pubescent within at base of lower lip; stems glabrous or 
chaffy-hirtellous on the angles near base; middle cauline leaves sessile or clasping, 
ovate to oblong . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. L. appendiculata. 

13. Calyx lobes glabrous or ciliate near tips; auricles short and triangular or filiform,
glabrous, never Hat and membranaceous; stems more or less generally short
puberulent near base; middle cauline leaves narrowed to base, lanceolate to 
oblong . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. L. spicata. 

1. Lobelia Berlandieri A.DC. Annual to about 6 dm. high; stems erect to decumbent,
simple or with as many as 20 ascending branches, glabrous to sparsely pubescent near 
base; leaves without or with a marginal petiole to 25 mm. long, often near the base or in 
a basal rosette but also cauline, thin, broadly ovate to elliptic or lanceolate, to 5 cm. long 
and 35 mm. wide, rounded to cuneate at base, rounded to obtuse at apex, glabrous to 
ciliate near base, the margins subentire to coarsely and irregularly toothed; inflorescence 
to about 25 cm. long; pedicels to 2 cm. long in fruit, glabrous or slightly bristly, nearly 
upright or usually incurved above the middle, with a pair of tiny bracteoles at base; 
bracts linear to linear-subulate, 3-9 mm. long, glabrous or ciliate; flowers 1-1.3 cm. long; 
calyx lobes linear-subulate, entire, glabrous to sparsely ciliate, 1.5-3.5 mm. long; corolla 
pale- or bright-purplish-blue with a white eye, glabrous or hairy within at the summit 
of the tube; filament tube 2.5-3.5 mm. long; anther tube 1-1.5 mm. long, light-bluish
gray; capsules ellipsoid, 3-6 mm. long. In sandy, rocky or clay soils in fields, moist areas 
and along streams, spring-summer. 

The var. Berlandieri occurs in the Rio Grande Plains of south Texas and south into 
Mexico. The var. brachypoda (Gray) McVaugh, with leaves mostly cauline, occurs in 
the Edwards Plateau and Trans-Pecos. 

2. Lobelia fenestralis Cav. LEAFY LOBELIA. Annual or biennial from a taproot, to 14
dm. high; stems erect, leafy, simple or with several ascending branches, glabrous or 
sparsely pubescent on the angles; leaves sessile or somewhat clasping at base, lanceolate 
to oblong or oblanceolate, acute at apex, coarsely and sharply serrate, glabrous or some
what pubescent, to 7 cm. long and 12 mm. wide; inflorescence spicate, about 25 cm. 
long; pedicels to about 5 mm. long, mostly concealed by the lnnceolate bracts; flowers 
12-14 mm. long; calyx lobes lanceolate to linear-subulate, often toothed, ciliate or smooth,
2.5-6.5 mm. long; corolla blue with a white eye, the tube 5-6 mm. long and long
fenestrate; filament tube 1.5-2.3 mm. long; anther tube 1.5-2 mm. long, dark-bluish-gray
or blackish; capsules 3-8 mm. long. Moist grassy or gravelly areas in mts. of the Trans
Pecos, July-Oct.; also mts. of Mex.

3. Lobelia appendiculata A.DC. Annual or biennial; stem erect, to 9 dm. high, simple
or with few upright axillary branches, glabrous except for sparse chaffy basal hairs; 
cauline leaves very thin, sessile or with broad to clasping bases, oblong to ovate, obtuse 
to acute at apex, essentially glabrous, to 8 cm. long and 3 cm. wide; raceme I-sided, 
to 3 dm. long; pedicels 4-8 mm. long, puberulent, with a pair of bracteoles near base; 
bracts linear to narrowly lanceolate, callous-denticulate, exceeding the pedicels; flowers 
1-1.5 cm. long; calyx long-campanulate in fruit, subinflated, its linear-lanceolate lobes
bristly-ciliate, its conspicuous flat )anceolate auricles 1-3 mm. long, the auricles drying
blue or purplish; corolla lilac or violet, pubescent at base of lip inside, the tube 4-5 mm.
long; filament tube 2-4 mm. long; anther tube 2-2.5 mm. long, bluish-gray; capsule
partially exserted, horizontal or nodding. In sandy open ground, often in moist places,
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in prairies, pinelands and old fields in e. Tex., Apr.-June; from Ala. to Tex., Ark., Okla., 
Mo. and Ill. 

4. Lobelia spicata Lam. BALESPIXE L0BELIA, HIGHBELIA. Stem strict, erect, simple or
with few branches, to about 11 dm. high, densely short-pubescent at base, smooth above; 
lower leaves oblanceolate to obovate or oblong, with short margined petioles, sbigose; 
middle and upper leaves sessile, lanceolate; with narrow decurrent bases; raceme virgate, 
slender, dense, to 6 dm. long, with smooth bracts; pedicels to 8 mm. long in fruit, 
puberulent, inconspicuously bracted at base; flowers 9-12 mm. long; calyx lobes subulate 
to linear-lanceolate, 3-6 mm. long, usually with 2 shortly triangular or filiform basal 
auricles; corolla light-blue to white, the lower lip pubescent at base within, the tube 3-4.5 
mm. long; filament tube 2-4 mm. long; anther tube 1.7-2 mm. long, pale-bluish-gray;
capsules short-hemispherical, partly exserted. In prairies, pastures and open woodlands,
often in rich soils among herbs and grasses, in s.e. Tex., May-Aug.; from e. Can. to Minn.,
s. to Ark., Okla. and Tex.

5. Lobelia floridana Chapm. Stem erect, to 15 elm. high, simple or with several stout
upright or spreading branches, glabrous; basal leaves oblanceolate to lanceolate, acute 
to obtuse at apex, tapered into a margined petiole, to 4 dm. long and 25 mm. wide, 
usually much smaller, entire to crenate or dentate with callose teeth; cauline leaves much 
smaller and narrower; raceme to 5 dm. long, loosely or densely flowered; pedicels stout, 
3-6 mm. long in fruit, rough, with a pair of minute bracteoles at base; bracts linear,
glabrous, shorter than the pedicels; flowers 1.3-2 cm. long; calyx: lobes broadly lanceolate
to deltoid, 2-6 mm. long, acute, glabrous, the triangular auricles very small; corolla
pale-purplish to nearly white, pubescent without, the lower lip densely hirsute at base
within, the tube 8-9 mm. long; 6lament tube 6-11 mm. long, strongly deflexed; anther
tube about 3 mm. long, light-bluish-gray; capsule 5-7 mm. long. In savannahs in s.e.
Tex., Apr.-Aug.; from N.C. to Fla., w. to e. Tex.

6. Lobelia Baccidifolia Small. Annual to about I m. high; stems erect, simple or with
few ascending branches; leaves essentially sessile or the lower ones short-petiolate, thin, 
lanceolate to oblong or oblanceolate, to 11 cm. long and 15 mm. wide, often rather 
abruptly narrowed at base, rounded to acute at apex, the margins subentire to incon
spicuously crenate or serrate; inflorescence racemose, to 3 dm. long; pedicels rough, 
slender, curved, 4-11 mm. long in fruit, with a pair of bracteoles near or below the 
middle; bracts linear, denticulate, glabrous or puberulent, about equaling the pedicels; 
flowers 14-22 mm. long; calyx lobes narrowly sagittate, 3-7 mm. long, acute or attenuate 
at apex, glabrous or puberulent, often glandular-toothed, the reflexed auricles rounded 
and about 1.5 mm. long or less; corolla lavender or bluish-lavender to nearly white, 
with a white eye, pubescent or glabrous, the tube 6.5-8.5 mm. long; 6lament tube 
lavender, 5-8 mm. long; anther tube 2-3 mm. long, bluish-gray; capsule 4-6 mm. in 
diameter. In low moist pinelands, savannahs and prairies, wet places along streams and 
in river swamps in s.e. Tex., Apr.-Aug.; from Fla. and Ga. in the Coastal Plain to Tex. 

7. Lobelia Reverchonii B. L. Turner. Stems to I m. high, conspicuously pilose with
white spreading hairs to 1.5 mm. long; leaf blade typically linear to linear-oblanceolate, 
prominently toothed, to 14 cm. long and 15 mm. wide, mostly 7 to 10 times as long as 
wide; flowers 2-2.7 cm. long, usually 10 or fewer, rarely as many as 15, the lower ones 
2.5-5 cm. apart; calyx lobes ovate to ovate-lanceolate, deeply cordate with rounded 
basal lobes, 3-5 mm. wide, with a tuft of hairs at base; hypanthium and pedicels densely 
pilose with long white or brownish hairs; corolla tube 9-15 mm. long; lower corolla lobes 
recurved, with 2 white lenslike markings following the venation between the lobes; 
filament tube 8-11 mm. long; anther tube 3-4 mm. long, grayish-blue. Lobelia puberula 
var. pauciflora Bush. In bogs in e. Tex., autumn; e. to Ala. 

B. Lobelia puberula Michx. DowNY L0BELIA, PURPLE DEWDROP. Plant densely short
hirsute or puberulent throughout, rarely glabrate, mostly to 16 ( rarely to 27) dm. high; 
stem usually simple; leaves oblong to lanceolate or narrowly obovate, sessile or tapering 
to base, obtuse to acute at apex, with callous-tipped teeth or subentire, to 12 cm. long 
and 4 cm. wide, the upper ones passing gradually into the floral bracts; raceme dense or 
somewhat interrupted below, to 5 dm. long, commonly I-sided, with as many as 75 
flowers, the distance between the lower flowers at most 25 mm.; pedicels stout, 3-5 mm. 
long in fruit, the bracteoles basal or nearly so; bracts usually lanceolate, to 25 mm. long 
and 8 mm. wide; flower 15-24 mm. long; pedicels and base of calyx lobes glabrous to 
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thinly pubescent; calyx lobes lanceolate to narrowly deltoid-acuminate, with revolute 
margins, to 15 mm. long and 4 mm. wide, the auricles small; corolla blue to purple or 
rarely whitish, pubescent, the tube 5-8 mm. long, the lower lobes not recurved, with a 
white eye extending across the venation; filament tube 6-7 mm. long; anther tube 3-3.5 
mm. long, light-bluish-gray; capsule 4-7 mm. long. In swamps, wet woods, bogs, prairies
and open fields, usually in wet places, often in strongly acid soils in partial shade, in
e. Tex., Aug.-Dec.; in s.e. U.S., w. to Okla. and Tex.

9. Lobelia siphilitica L. BIG BLUE LOBELIA, GREAT LOBELIA, BLUE CARDINAL FLOWER,

Lou1SIANA LO0ELIA. Perennial by basal offshoots, to 13 dm. high; stem simple, coarse; 
smooth or sparsely hirsute on the angles; leaves thin, ovate to oblong or broadly lance
olate, irregularly serrate, acute at both ends, strigose above, to 18 cm. long and 6 cm. 
wide, the upper merging into the floral bracts; raceme dense, to 5 dm. long, scarcely 
secund; pedicels 5-10 mm. long, with median bracteoles; bracts lanceolate, 1-2 cm. long; 
flower!. 23-33 mm. long; calyx hirsute, with broad foliaceous lobes to 14 mm. long and 
broad basal auricles 2-5 mm. long; corolla blue, white-striped in throat, the tube 11-15 
mm. long, fenestrate, base of lower lip white and with 2 tubercles; filament tube 12-15
mm. long; anther tube 4-5.5 mm. long, bluish-gray; capsule 8-10 mm. long, partly
exserted. In moist woods and swampy places, low places in prairies, sandy or gravelly
margins of ponds and streams, and wet meadows in n.-cen. Tex., late summer; from Me.
to Minn., Man. and Colo., s. to Tex.

Our plants are referred to the var. ludoviciana A.DC. They are characterized by being 
glabrous or nearly so, the leaves are mostly 15 mm. wide or less, and the flowers are 
often fewer than 20. 

10. Lobelia Cardinalis L. CARDINAL FLOWER. Perennial by short basal offshoots,
smoothish, to 2 m. high; stem simple, erect, coarse, glabrous or pubescent; leaves numer
ous, thin, glabrous or hirtellous, ovate to lanceolate, irregularly serrate; raceme terminal, 
simple, to 5 chn. long, somewhat 1-sided; pedicels bristly-puberulent, much shorter than 
the leafy bracts, bibracteolate near base; bracts linear or broader; flowers 3-5 cm. long; 
calyx lobes foliaceous, ovate to broadly lanceolate, to 14 mm. long and 6 mm. wide, 
undulate or crisped, ciliate and serrate; corolla vem1ilion or deep-red, the fenestrate tube 
1.5-2 cm. long; filament tube 24-33 mm. long, long-exserted; anther tube 4-5.5 mm. long, 
bluish-gray; capsule 8-10 mm. long. In wet or moist soil, open places along streams, in 
meadows and along roadsides, about springs and ponds, in swamps where shade is not 
too dense, throughout Tex., except the s. tip, May-Dec.; from Fla., n. to n.e. N.B., s. 
Que., S. Ont., Mich., Wisc. and Minn., w. to Nev., Calif. and Mex. 

The sub�p. graminea (Lam.) Mc Vaugh is represented in Texas by three varieties of 
which two, var. multiflora (Paxt.) McVaugh and var. pseudosplendcns McVangh, occur 
in the Trans-Pecos region only. The remaining one, var. phyllostachya ( Engelm.) 
McVaugh, is the prevailing cardind flower across the central part of the state. Although 
the distinguishing characteristics of each are given in the key, many intermediate forms 
occur, and it is often not possible to assign individual plants definitely to any one variety; 
often only the extreme forms are recognizable. 

FAM. 173. GOODENIACEAE R. BR. GoonENIA FAMILY 

Herbaceous or woody plants; leaves alternate or rarely opposite, simple, exstipulate; 
flowers perfect, irregular; calyx tubular, adnate to the ovary, with 5 partially united lobes 
or rarely obsolete; corolla of 5 equally or unequally united petals; stamens 5, alternate 
with corolla lobes, free or rarely slightly adnate to base of corolla; anthers 2-celled, open
ing longitudinally; ovary mostly inferior, 1- to 4-celled; style l; stigma surrounded by 
an indusium; fruit drupaceous, baccate or capsular; seeds small, flat. 

Several hundred species in about 14 genera, mainly Australian. 

I. SCAEVOLA L.

Characters of the family. About 60 species, mainly Australian. 
1. Scaevola Plumieri (L.) Vahl. Succulent shrub to 15 dm. tall, usually much smaller;

stem spreading under sand to form large colonies; leaves obovate to oblanceolate or 
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broadly spatulate, subpetiolate, rounded at apex, glabrous, to 1 dm. long and 45 mm. 
wide above the middle; flowers few in pedunculate cymes that arise in axils of leaves; 
calyx lobes short, broadly rounded; corolla white or pinkish, 2-3 cm. long, woolly within, 
the lobes linear to lanceolate and subacute; coro11a tube open to the base on one side, 
the lobes winged, with few slender processes on inner surface; style to 15 mm. long, 
somewhat twisted-sinuous; stigma with a ciliate cup-shaped indusium; fruit broadly oval 
to globular, 1-1.5 cm. long, black, juicy. Very rare if not extinct, coastal dunes of Padre 
Island, fall; Fla., Tex., Mex., W.I. and trap. Am. 

FAM. 17 4. COMPOSIT AE GISEICE SUNFLOWER FAMILY 

Herbs, vines or shrubs; leaves alternate or opposite, exstipulate; flowers borne in 
dense involucrate heads ( the number of flowers in the head occasionally as few as 1 or 2); 
axis and/ or receptacle of the head usually thicker than its stem (peduncle), globose, 
e;ylindrical, conical, convex, flat or concave, near its base usually invested with 1 or more 
s<:ries of persistent or deciduous bracts ( "phyllaries") which partly enclose the head as 
it develops ( when 2 or more series of phyllaries are present, only the innermost subtend 
flowers; any similar bracteal structures subtending the inner flowers of the head are 
called pales), the receptacle either smooth or usually rough or pitted and in many genera 
chaff y, i.e. with persistent or deciduous pales subtending some or all of the flowers { note 
that bracteal structures subtending the most peripheral flowers are called phyllaries); 
flowers small, epigynous, protandrous, uni- or bisexual, fertile (producing a viable fruit) 
or infertile; calyx absent or represented by a pappus ( a series of scales and/ or bristles) at 
the tip of the achene near the base of the corolla if a corolla is present; corolla sympet
alous ( composed of 4 or 5 coalescent petals), rarely absent, quite diverse but usually 
taking one of the following forms or types: (a) more or less radially symmetrical with a 
basal tube and a more or less well-differentiated thicker ( 4- or) 5-toothed or -lobed limb; 
flowers with such corollas are usually bisexual and are called disk flowers because they 
form the central part ("disk") of the heads of the vast majority of the Compositae; 
( b) bilaterally symmetrical, with a short basal tube and a flat beltlike or straplike
usually 3-toothed or -lobed ray-portion ( "ray" is often used to mean the entire corolla);
flowers with this kind of corolla are pistillate, lack stamens, and are called ray flowers
because when present tl1ey are peripheral in the head, the rays projecting outward as
extensions of the radiuses of the head, similar to spokes of a wheel; ( c) bilaterally sym
metrical and more or less 2-lipped, with 2 teeth and lobes on the ventral lip ( the lip 
toward the center of the head) and 3 lobes or teeth on the dorsal; such flowers are usually
bisexual and are found exclusively in the tribe Mutisieae { genera 136-139), which dis
plays no other sort; ( d) bilaterally symmetrical, with a basal tube or funnel and a flat
beltlike or straplike 5-toothed ray-portion ( "ray" is often used to mean the entire corolla);
flowers of this kind are usually bisexual and are found exclusively in the tribe Cichorieae
(genera 1 40-159), to the exclusion of other sorts of flowers; androecium of (4 or) 5 stamens,
alternate with the corolla lobes or teeth; filaments separate, adnate to the lower part of
the corolla limb and tube but free for part of the length above ( lightly coalescent to
each other in Ambrosia, Xanthium, Iva and H ymenoclea); anthers flat, elongate, 2-celled,
coalescent to form a short tube around the style ( loosely coherent or nearly free in
Ambrosia, Xanthium, Iva, Hymenoclea and Kuhnia); pistil solitary, composed of 2 carpels
(1 being abortive), the ovary inferior, uniloculate; style columnar and usually exserted
late in anthesis, usually 2-branched, tl1e branches often arcuate-diverging, usually each 
slightly dorsiventrally flattened and often with linear stigmatic areas (stigmatic lines) along 
proximal parts of the 2 thinner edges, and near tl1e stigmatic lines often with a variously 
rough or hairy portion and occasionally distally from this an appendage ( meaning that 
portion of the style branch, if any, distal to the stigmatic line); fruit an achene, either 
columnar or prismatic or conical or often flattened or compressed ( the flattening or com
pression said to be "lateral" when the plane of the achene is radial and includes the axis 
of the head; "dorsiventral" when the plane of the achene is perpendicular to a plane 
passing tluough the axis of the head, and in a dorsiventrally compressed achene the side 
toward the center of the head is said to be "ventral", that toward the periphery of the 
head "dorsal"); ovule solitary, basally attached, anatropous; integument solitary. 

This is the largest family of vascular plants and is the largest one in Texas, also. Not 
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only does it include the largest number of Texas taxa of any Texas family, but it probably 
competes with Gramineae for the highest number of individuals growing in the state 
each season. 

KEY ro TEXAS TRIBES OF nm CoMPosrrAE 

1. Corollas all of type "d" described above . . . . . . . . . . . • • XI. Cichorieae, p. 1534. 
1. Corollas not of type "d" (2)

2( 1). Corollas all of type "c" described above { nearly regular in Gochnatia) .......• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X. Mutisieae, p. 1534. 

2. Corollas not of type "c" ( 3)

3 ( 2). Anthers with elongated cartilaginous mostly conn ate appendages at the tip and
caudate-appendaged basally; receptacle hairy-bristly or naked ............... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . IX. Cynareae, p. 1533. 

3. Plants not with combination of characters given above, occasionally with caudate
anthers or with hairy receptacle but not both { 4) 

4(3). Anthers caudate-appendaged basally (i.e., with slender tail-like appendages hang
ing from the thecae between the filaments); ray flowers ( type "b" corollas) absent 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . IV. Inuleae, p. 1528. 

4. Anthers not caudate-appendaged basally (in some genera such as in Tribe Vemonieae
the anthers narrowly sagittate basally and simulating caudation); rays often 
present ( 5) 

5(4). Corollas all of type "a" described above, usually white, red or purple or blue, 
never yellow ( see also Marshallia); stigmatic lines obscure, present ( if at all) 
only below the middle of the style branch ( 6) 

5. Corollas either of type "a" or some of type "b", often yellow; stigmatic lines other
wise than above ( 7) 

6( 5). Style branches long, slender, terete, threadlike, minutely hairy all over; leaves 
alternate, scattered or basal . . . . . . . . . . . . . . . . . . . . . I. V emonieae, p. 1525. 

6. Style branches thickened upward or clavate, obtuse, very minutely and uniformly
pubescent or nearly glabrous; leaves opposite, whorled or alternate .......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . II. Eupatorieae, p. 1525. 

7 ( 5). Style branches of the perfect flowers flattened and smooth, extended into lanceo
late or elongate-deltoid hairy appendages; those flowers with type "a" corollas 
mostly yellow; receptacle essentially naked ( except in Xanthisma) .......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . III. Astereae, p. 1525. 

7. Style branches of the flowers with type "a" corollas not appendaged or with a very
short or slender appendage, or else the type "a" corolla not yellow ( 8) 

8(7). Pappus of soft very fine (capillary) bristles; involucre herbaceous, little or not at 
all imbricated { i.e., phyllaries equal in length); receptacle naked ( except in 
Bartlettia); stem leaves when present mostly alternate ...................• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . VIII. Senecioneae, p. 1533. 

8. Pappus absent or of scales and/or awns and/or bristles (but when of bristles these
not extremely fine and soft); involucre diverse; receptacle naked or not; lowermost 
stem leaves often opposite ( 9) 

9(8). Phyllaries mostly scarious or papery; pappus absent; style branch tips truncate; 
leaves alternate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . VII. Anthemideae, p. 1533. 

9. Phyllaries or at least some of them mostly herbaceous or membranous ( occasionally
with hyaline marginal zones) ( 10) 

10( 9). Receptacle chaffy ( merely with awns or bristles in Eclipta) .............•... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . V. Heliantheae, p. 1528. 

10. Receptacle naked or merely with persistent awns . . . . . VI. Helenieae, p. 1531. 
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I. KEY TO TEXAS GENERA OF VERNONIEAE

1. Pappus of numerous coarse bristles . . . . . . . . . . . • . . . . . 1. Vernonia, p. 1535. 
1. Pappus of 5 or 10 stiff awns which are basally dilated and indurated ............ . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. Elephantopus, p. 1538. 

II. KEY TO TEXAS GENERA OF EUPATORIEAE

1. Achenes with 10 to 20 ( rarely 6 to 9) ribs; phyllaries indefinite in number ( 2)
1. Achenes normally with 5 ( rarely 4 or 6) ribs or angles, prismatic or subprismatic,

rarely compressed; phyllaries definite or indefinite in number ( 5) 

2( 1 ). Pappus of scales, dilated basally; small shrubs with opposite leaves; young plants 
without rosettes; corolla rose-colored or white . . . . . 3. Carpochaete, p. 1538. 

2. Pappus of bristles ( 3 )

3 ( 2). Phyllaries not conspicuously striate; leaves alternate; corolla rose-colored to
purple, rarely white; barbules of pappus indefinitely arranged along the axis •... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. Liatris, p. 1539. 

3. Phyllaries thin, striate, scarcely herbaceous; leaves alternate or opposite; corolla
ochroleucous to yellow, rarely rose-colored; barbules of pappus bristles tending to 
be aligned vertically ( 4)

4( 3 ). Phyllaries imbricate in several series; shrubs and perennial herbs ............ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. Brickellia, p. 1544. 

4. Phyllaries 2- to 3-striate; perennial herbs from long conical roots .............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. Kuhnia, p. 1547. 

5( 1 ). Pappus a low irregular crown of connate scales 0.3 mm. long or less, or essentially 
absent ( 6) 

5. Pappus much longer than 0.3 mm., usually of awns or bristles (7)

6(5). Pappus a low irregular crown of connate scales 0.3 mm. long ............... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. Ageratum, p. 1549. 

6. Pappus essentially absent or of a very few minute fimbrillate scales ............ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. Trichocoronis, p. 1549. 

7 ( 5). Pappus of a basal ring to which are attached 10 plumose bristles, the whole pappus 
deciduous as a unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. Carminatia, p. 1549. 

7. Pappus usually persistent, at least in part of separate nonplumose units ( 8)

8( 7 ). Pappus of 1 to 3 stiff awns ( these absent in some flowers on the head in some
species) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. Stevia, p. 1550. 

8. Pappus of slender bristles ( 9)

9(8). Phyllaries uniformly 4 per head ........•....... 11. Mikania, p. 1551. 
9. Phyllaries more than 4 per head . . . . . . . . . . . . . . . . . . . 12. Eupatorium, p. 1551. 

III. KEY TO TEXAS GENERA OF ASTEREAE

1. Heads unisexual; male and female heads on separate plants .................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13. Baccharis, p. 1558. 

1. Flowers ( at least disk flowers) perfect ( 2)

2 ( 1 ) . Rays white, pink, violet or purplish, never yellow ( see also Ericameria austro
texana with pale-yellow rays) ( 3) 

2. Rays yellow, sometimes pale-yellow, or absent ( 25)

3(2). Pappus of disk flowers absent or reduced to a mere vestige or paleaceous crown
less than 0.5 mm. long ( 4) 

3. Disk flowers with a manifest non vestigial pappus ( 8)
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4( 3}. Receptacle flat or slightly convex ................ 35. Chaetopappa, p. 1601. 
4. Receptacle hemispherical, conical or beehive-shaped ( 5}
5(4}. Achenes with hue ribs extending from base to summit (6)
5. Achenes lacking hue ribs, at most with incomplete superficial ridges ( 7}
6( 5}. Phyllaries 0.8-1.6 mm. broad; upper herbage densely viscid-pubescent with gland

ular-capitate hairs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42. Egktes, p. 1611. 
6. Phyllaries 0.4-1.1 mm. broad; upper herbage pubescence not viscid nor glandular ..

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36. Erigeron, p. 1603. 
7 ( 5). Achenes columnar to quadrate or terete, truncate or cupped apically ......... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43. Aphanostephus, p. 1612. 
7. Achenes slightly laterally compressed, shortly narrowed apically ................ . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40. Astrantliiurn, p. 1610. 
8 ( 3}. Receptacle conical or hemispherical to beehive-shaped ( 9} 
8. Receptacle flat to slightly convex ( 11)
9( 8}. Achenes with true ribs extending from base to summit, not winged ......... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36. Erigeron, p. 1603. 
9. Achenes lacking hue ribs but winged ( 10)

10(9). Perennial herbs 20-100 cm. tall; phyllaries in about 3 series, slightly imbricated
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38. Boltonia, p. 1609. 

10. Taprooted annual 4-24 cm. tall; phyllaries in 2 series, equal ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41. Dichaetophora, p. 1611. 

11 ( 8). Pappus of disk flowers of numerous capillary bristles ( 12} 
11. Pappus of disk flowers at least partly of scalelike members, if bristlelike then these

not capillary but relatively coarse and basally dorsiventrally flattened ( 23) 

12( 11}. Pappus bristles manifestly in 2 series ( 13) 
12. Pappus bristles in a single series or nearly so ( 15}

13(12). Leaves linear or slightly oblance-linear, about 3 cm. long, crowded over most of
the stem but in the lowest part of the stem reduced to mere scales ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33. Ionactis, p. 1600. 

13. Foliage not as above ( 14}

14 (13}. Achenes with 2 definite ribs . . . . . . . . . . . . . . . . . . . 36. Erigeron, p. 1603. 
14. Achenes either unribbed or with several very weak ribs ..................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32. Doellingeria, p. 1600. 

15 ( 12}. Phy llaries in 1 or 2 series ( 16} 
15. Phyllaries in 3 to many series ( 17}

16( 15}. Tubular portion of ray corolla shorter than the remainder ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36. Erigeron, p. 1603. 

16. Tubular portion of ray corolla longer than the remainder ...................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37. Conyza, p. 1607. 

17( 15}. Pappus of ray flowers absent .................. 28. Mac1weranthera, 

17. Pappus present in ray flowers (18)

18 (17}. Base of plant distinctly woody

18. Base of plant not woody ( 19}

19 (18}. Taprooted annuals ( 20)
19. Rhizomatous or stoloniferous perennials ( 21)

20(19). Leaves deeply serrate or pinnatifid ............ . 

p. 1579.

28. Machaeranthera,
p. 1579.

28. Machaeranthera,
p. 1579.

20. Leaves or most of them entire . . . . . . . . . . . . . . . . . . . . . 30. Aster, p. 1593. 
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21 ( 19). Ericoid depressed plants about 10-15 cm. tall, the rhizomes placed well below 
ground level; pappus bristles definite in number ( usually 25) ............... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34. Leucelene, p. 1600. 

21. Plants usually taller, the rhizomes nearer the ground surface; pappus bristles in
definite in number, numerous ( 22) 

22(21). Rays more than 1 cm. long; involucres 1-2 cm. broad, about 1 cm. high; head
bearing portion of plant spiciform or subracemiform . 31. Heleastrum, p. 1599. 

22. Rays usually shorter; involucres usually smaller; head-bearing portion of plant more
diffuse and irregular . . . . . . . . . . . . . . . . . . . . . . . . . . . 30. Aster, p. 1593. 

23 ( 11). Pappus of a singl� series of subulate broad ( dorsiventrally Hatt�ned) basally
scaleHke unequal bnstles . . . . . . . . . . . . . . . . . . . . . . . 39. Townsendia, p. 1609. 

23. Pappus double, the outer of scales, the inner of capillary bristles ( or the latter rarely
absent) ( 24) 

24( 23). Achene with 2 definite true ribs; pappus of about 10 bristles and 10 minute 
scales . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36. Erigeron, p. 1603. 

24. Achene not having 2 true ribs; pappus of fewer members ...................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35. Chaetopappa, p. 1601. 

25( 2). Receptacle with a chaff of long subulate persistent scales ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17. Xanthisrna, p. 1569. 

25. Receptacle not chaffy ( 26)

26( 25). Pappus in both ray and disk flowers reduced to a microscopic ring or essentially
absent; tube of ray corolla longer than the flat portion, the whole corolla usually 
not equaling the disk corollas; straggly shrubs . . . . . 20. Gymnosperma, p. 1573. 

26. Pappus either not reduced or if reduced in one kind of Hower then plant not as
above (27) 

27 ( 26). Pappus { at least that of disk flowers) caducous ( 28) 
27. Pappus not caducous ( or occasionally so in some ray flowers) ( 29)

28(27). Pappus of 2 to IO awns which vary from slender to stout or even sometimes are
scalelike . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . 18. Grindelia, p. 1570. 

28. Pappus of large number of coarse somewhat unequal bristles .................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . . . . • • • . . • . 19. Prionopsis, p. 1572. 

29 ( 27). Ray flowers absent ( except in some populations of Chrysothamnus) ( 30) 
29. Ray flowers present ( 34)

30 ( 29). Pappus of 10 scales . . . . . . . . . . . . . . . . . . . . . . . . . . 21. Thurovia, p. 1573. 
30. Pappus of bristles ( 31)

31 ( 30). Perennial herbs with rigidly erect wiry almost naked stems; leaves crowded 
near the base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24. Bigelowia, p. 1576. 

31. Shrubs with leafy twigs ( 32)

32( 31). Corolla with a short basal tube which is sharply demarked from the abruptly
flaring throat of the limb ....................... 27. Isocoma, p. 1578. 

32. Corolla gradually ampliate, the tube and limb ratl1er poorly delin1ited ( 33)

33(32). Phyllaries in well-marked vertical files; the 5 lobes of the disk corolla sub
equal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25. Chrysothamnus, 

p. 1576.
33. Phyllaries not in vertical files; tl1e 5 lobes of the disk corolla unequal ........... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . 26. Ericameria, p. 1577. 

34(29). Pappus solely of short or elongate scales, with no bristlelike members either 
in ray or disk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22. Xanthocephalum, 

34. Pappus with at least some bristlelike members ( 35)
p. 1573.
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35 ( 34). Disk flowers infertile, with a pappus of 1 or 2 slender bristles or awns, quite 
duferent from the pappus of the fertile ray flowers • . 15. Bradburla, p. 1563. 

35. Disk flowers fertile, with pappus often more similar to that of the ray Bowers ( 36)

36( 35). Leaf blades bristly-serrate, pinnatifid or pinnately parted ................. . 
. . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28. Machaeranthera, 

36. Leaf blades entire or merely toothed ( 37)
p. 1579.

37 ( 36). Pappus double in the disk Bowers, the outer series much shorter than the inner
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16. Heterotheca, p. 1563. 

37. Disk pappus not differentiated into 2 distinct series ( 38)

38(37). Taprooted annuals with bristly stiff pubescence .. 14. Croptilon, p. 1562.
38. Perennials, not bristly ( 39)

39(38). Taprooted shrubs (some plants of Chrysothamnus may key down here also)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26. Erica111eria, p. 1577. 

39. Rhizomatous perennial herbs ( 40)

40( 39). Stems strictly erect, topped by flat or roughly corymbiform aggregations of
stems and heads, the heads 4-6 mm. high including the flowers .............. . 
. . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23. Euthamia, p. 1575. 

40. Plants not corymbiform or if somewhat corymbiform the heads larger ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29. Solidago, p. 1585. 

IV. KEY TO TEXAS GENERA OF INULEAE

1. Heads unisexual; male and female heads on separate plants ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48. Antennaria, p. 1617. 

1. Heads bisexual ( 2 )

2 (1 ) . Receptacle chaffy either nearly throughout or in a peripheral zone ( 3)
2. Receptacle not chaffy ( occasionally with a few hairlike emergencies ) ( 4)

3 ( 2). Flowers nearly all fertile, the most peripheral achenes somewhat enfolded by the
subtending pales and falling with them . . . . . . . . . . . 45. Stylocline, p. 1614. 

3. Central Bowers usually infertile; peripheral achenes falling naked .............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44. Evax, p. 1613. 

4(2). Phyllaries mostly scarious (5) 
4. Phyllaries not mostly scarious ( 6)

5(4). Pappus bristles plumose ....................... 47. Facelis, p. 1617. 
5. Pappus bristles not plumose ....................... 46. Gnaphalium, p. 1615. 

6 ( 4). Perennial herbs from woody crowns, growing in dry sandy uplands; leaves strik
ingly bicolored, dark above, white below, linear; heads borne in glomerules which 
are borne in a spiciform arrangement ............. 49. Pterocaulon, p. 1617. 

6. Herbs or weak shrubs usually growing in low poorly drained or even wet areas;
foliage not so strikingly bicolored; heads borne otherwise ( 7) 

7 ( 6). Pappus members of the staminate (central) Bowers of the head flattened, whitish, 
bristlelike, near the tip discolored brownish and about twice as broad as in the 
lower part . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 51. Tessaria, p. 1619. 

7. Pappus members not broadened upward . . . . . . . . . . . . 50. Pluchea, p. 1618. 

V. KEY TO TEXAS GENERA OF HELIANTHEAE

1. Ray flowers fertile but with corollas reduced to a vestige or a minute tube with
oblique orifice, or fertile heads bur like and lacking staminate flowers ( 2) 

1. Ray flowers when present with better developed corollas or else infertile ( 5)
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2( 1). Heads with both fertile ray flowers and staminate disk flowers, never burlike •.•. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60. Iva, p. 1627. 2. Heads unisexual ( 3) 
3 ( 2). Phyllaries of staminate heads free from each other; pistillate heads bur like ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . 63. Xanthium, p. 1633. 3. Phyllaries of staminate heads coalescent partially ( 4) 
4( 3 ). Leaves linear or filiform . . . . . . . . . . . . . . . . . . . . . . . 61. Hymenoclea, p. 1630.4. Leaves otherwise . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62. Ambrosia, p. 1630. 
5 ( 1). Disk flowers seemingly perfect but infertile ( 6)5. Disk flowers fertile ( 14) 
6( 5). Achenes short and thick, not flattened ( 7) 
6. Achenes markedly flattened ( 9)

7 ( 6). Inner phyllaries merely subtending the achenes 52. Polymnia, p. 1620.
7. Inner phyllaries embracing the achenes (8) 
8(7). Phyllaries persistent; fruit unarmed ............. 53. Melampodium, p. 1620.8. Phyllaries persistent; fruit armed with hooked prickles . 54. Acanthospermum, 

p. 1622.
9 ( 6). Ray flowers in 2 or 3 series . . . . . . . . . . . . . . . . . . . . . 55. Silphium, p. 1622. 9. Ray flowers in 1 series ( 10) 

10(9). Achenes not adnate to phyllaries or pales, some of them exceeding the involucre
10. Ach���s· ;d�;t� t� · �d ·f��g · ��;y -�iti; i · �; ;._�;e· ph�1:e?:dio�
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' 
11 ( 10). Rays very inconspicuous ( 0.5-1.5 mm. long), often whitish ................ . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 59. Parthenium, p. 1625.11. Rays longer, often yellowish ( 12) 
12 ( 11). Ray flowers ( 4 or) 5; annual herbs . . . . . . . . . . . . 57. LindheimeTa, p. 1625. 
12. Ray flowers usually more numerous; perennial herbs ( 13)
13 ( 12). Outer phyllaries linear . . . . . . . . . . . . . . . . . . . . . . . 58. Engelmannia, p. 1625.13. Outer phyllaries broader . . . . . . . . . . . . . . . . . . . . . . . . . . 56. Berlandiera, p. 1623.-
14( 5). Rays persistent on the achenes (15) 
14. Rays falling from the achenes, or absent ( 17)
15( 14). Achenes not flattened; leaf blades toothed ....... 66. Heliopsis, p. 1636.15. Achenes flattened or 3- or 4-angled; leaf margins entire or nearly so ( 16) 
16( 15). Receptacle conic ............................ 64. Zinnia, p. 1634. 
16. Receptacle nearly fl.at ............................ 65. Sanvitalia, p. 1635. 
17( 14). Pappus a single series of 15 or 20 plumose bristles .....................•.. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94. Bebbia, p. 1671.17. Pappus not of plumose bristles ( 18) 
18( 17). Ray flowers absent; disk corolla white, cream or pale-lavender or pale-purplish,deeply parted into 5 long linear obtuse lobes . . . . . . 92. Marshallia, p. 1670. 
18. Plants not having the same combination of characters ( 19)
19(18). Disk pappus of 15 or 20 narrow minutely fimbriate persistent scales ........ .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 93. Galinsoga, p. 1671. 19. Disk pappus a mere crown or cap or of a few teeth, awns or bristles or absent, or( if of scales) these fewer than 15 ( 20) 
20( 19). Achenes markedly dorsiventrally flattened (21) 20. Achenes ( at least those of the disk) flattened laterally or not flattened at all ( 26)
21 ( 20). Involucre uniseriate, green; depressed or sprawling yellow-headed perennial 

herbs . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . 85. Calyptocarpus, p. 1658. 
21. Involucre at least seemingly double; usually erect herbs (22) 
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22{ 21). Principal { inner) phyllaries partially united . . . . . 91. Thelesperma, p. 1665. 
22. Principal phyllaries essentially separate { 23)
23 { 29.). Pap pus of 2 barbless teeth, a mere crown or absent ..................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86. Coreopsis, p. 1658. 
23. Pappus mostly of retrorsely or antrorsely barbed or hispid awns or teeth { essentially

absent in Bi dens aristosa and B. polylepis ) { 24) 
24(23 ). Achenes of ray and outer disk flowers narrowly wing-margined, apically blunt; 

achenes of central disk flowers not winged but subulate-beaked .............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89. Heterosperma, p. 1664. 

24. Achenes not dimorphic in this manner {dimorphic in another form in Bidens Bigelovii)
(25) 

25(24). Achenes beaked ............................. 88. Cosmos, p. 1664. 
25. Achenes not beaked . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87. Bidens, p. 1661. 
26(20). Outer involucre of 4 leaflike partially united phyllaries; inner involucre 

of several small phyllaries . . . . . . . . . . . . . . . . . . . . . . 67. Tetragonotheca, 

26. Involucre otherwise ( 27)
p. 1637.

27(26). Chaff of the receptacle merely awns or bristles .... 69. Eclipta, p. 1638. 
27. Chaff of concave-convex or folded pales { 28)
28 ( 27). Each achene closely invested by the pale which appears as an outer coat ..... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68. Sclerocarpus, p. 1638. 
28. Each achene merely subtended by a pale or loosely enfolded by it ( 29)
29 ( 28). Ray flowers uniformly absent { 30)
29. Ray flowers uniformly present { 32)
30( 29 ). Aromatic shrubs with resinous-vernicose herbage; west Texas deserts ........ . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80. Flourensia, p. 1658.

30. Herbs or low shrubs, not aromatic, not vernicose; southern Texas ( 31)
31 ( 30). Spreading low shrubs with fleshy, alternate leaves .................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70. Varilla, p. 1638. 
31. Erect, opposite-leaved annual herbs ................ 71. Isocarpl1a, p. 1639. 
32( 29). Receptacle conic, subulate or columnar ( 33) 
32. Receptacle flat or convex ( 38)
33(32). Ray flowers fertile and styliferous; style branches truncate or penicillate;

leaves opposite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72. Spilanthes, p. 1639. 
33. Ray flowers infertile and styleless; style branches of disk flowers with acute or obtuse

appendages; leaves mostly alternate ( 34) 
34 ( 33 ) . Receptacle conical ( 35) 
34. Receptacle columnar, cylindric or conic-cylindric at maturity ( 36)
35 ( 34). Corolla expanded into a bulblike base, contracted above into the cylindrical

corolla tube; receptacular pales with stout subuliferous apexes .............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73. Echinacea, p. 1639. 

35. Corolla tubular; pales acute . . . . . . . . . . . . . . . . . . . . . . . 74. Rudbeckia, p. 1641. 
36( 34). Receptacle cylindric or conic-cylindric; phyllaries 2- or 3-seriate, subequal ... 

. . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . 74. Rudbeckia, p. 1641. 
36. Receptacle columnar; phyllaries 2-seriate, the inner ones half or less than half as long

as the outer ( 37) 
37 ( 36). Mature achenes tcrete, transversely wrinkled; leaf blades entire ........... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75. Dracopis, p. 1643. 
37. Mature achenes compressed-rhomboidal or laterally flattened, smooth; at least some

of tl1e leaves pinnate . . . . . . . . . . . . . . . . . . . . . . . . . . 76. Ratibida, p. 1643. 
38 ( 32). Disk achenes often somewhat flattened but the two thin edges not sharp nor 

winged (39) 
38. Disk achenes thin-edged, knife-edged or winged ( 41)
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39 ( 38). Ray Bowers fertile; maritime rhizomatous subshrubs of saline habitats ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77. Borrichia, p. 1644. 

39. Ray Bowers sterile ( 40)

40 ( 39). Pap pus always occurring but quickly deciduous, of 2 usually paleaceous awns (1 
over each shoulder of the achene and rarely short intermediate scales present) ... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79. Helianthus, p. 1647. 

40. Pappus persistent or absent, when persistent rather like that of Helianthus in form
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78. Viguiera, p. 1645. 

41 ( 38). Subscapose desert perennial herbs; sharp edges of the achenes very pubescent 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81. Encelia, p. 1654. 

41. Habitally otherwise ( 42)

42 ( 41). Shrubs ( sometimes small) with broad somewhat foliaceous phyllaries ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83. Zexmenia, p. 1655. 

42. Herbs with usually narrower phyllaries ( 43)

43 ( 42). Achenes winged; ray flowers fertile or infertile . . . 84. Verbesina, p. 1656.
43. Achenes wingless; ray flowers uniformly infertile . . . . . 82. Simsia, p. 1654. 

VI. KEY TO TEXAS GENERA OF HELENIEAE

1. Leaves and/ or involucres with translucent oil glands ( 2)
1. Leaves and involucres not having oil glands ( often with resin-droplets visible under

high magnification) ( 7) 

2( 1). Style branches of the perfect flowers short, oblong; leaves simple, bristly-ciliate 
near the base ................................. 102. Pectis, p. 1684. 

2. Style branches of the pedect flowers elongate, appendiculate or truncate; leaves ( if
simple) not bristly-ciliate near the base ( 3) 

3 ( 2). Pappus at least partly of scales ( 4) 
3. Pappus wholly of distinct bristles ( 6)

4( 3 ). Pappus of 2 awns and 2 scales .................. 104. Tagetes, p. 1687. 
4. Pappus of more numerous members ( 5)

5 ( 4). Pap pus double, the inner series of 5 awned scales, the outer of numerous bristles
............................................. 101. Nicolletia, p. 1683. 

5. Pappus otherwise . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99. Dyssodia, p. 1680. 

6 ( 3). Ray flowers absent ........................... 103. Porophyllum, p. 1685. 
6. Ray flowers present .............................. 100. Chrysactinia, p. 1683. 

7( 1 ). Phyllaries in 3 to 5 series, imbricated, the outer ones shorter than the inner; 
receptacle bristly around the sockets ( 8) 

1. Phyllaries in 1 or 2 series, nearly equal in length, rarely with 1 to 3 small outer
calyculate ones ( 9) 

8(7). Phyllaries in about 3 series; rays 2 to 4 per head; weak shrubs or strong subshrubs 
............................................. 106. Pseudoclappia, p. 1687. 

8. Phyllaries in 4 or 5 series; rays about 12 per heacl; subshrubs ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105. Clappia, p. 1687. 

9 ( 7). Ray corollas persistent on the achenes and falling off with them, marcescent ( 10) 
9. Ray corollas deciduous from the achenes or absent ( 11)

10(9). Pappus of 4 to 6 scales ........................ 117. Psilostrophe, p. 1700. 
10. Pappus absent .................................. 118. Baileya, p. 1701. 

11 ( 9). Achenes laterally flattened and with only marginal ribs or veins (12)
11. Achenes either distinctly 3- to 5-angled or if less distinctly so then obconic or 10-

ribbed (13) 
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12( 11 ). Phyllaries uniseriate; leaf blades caudately long-acuminate ...............• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 109. Pericome, p. 1689. 

12. Phyllaries biseriate; leaf blades but caudately Iong-acuminate .................. . 
. . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110. Perityle, p. 1689. 

13( 11 ). Achenes columnar, IO-ribbed, rarely slightly flattened ( 14) 
13. Achenes distinctly 3- to 5-angled or if less distinctly so then obconic ( 15)
14 ( 13). Ray Hower solitary or absent .•................ 108. Flaveria, p. 1688. 
14. Ray flowers 3 to 5 per head ....................... 107. Sartwellia, p. 1688. 
15( 13). Style branches long and filiform, stigmatic to near the apex, hispidulous down 

to the fork or below; both disk and ray corollas rose-purple or rose-pink; involucre 
from elongate-turbinate to almost cylindric •....... 111. Palafoxia, p. 1695. 

15. Style branches either short or with a distinct appendage, not hispidulous to or below
the fork; either disk or ray corolla or both yellow or if purple then the involucre 
not narrow ( 16) 

16( 15). Phyllaries with thin more or less scarious and colored margins ( 17) 
16. Phyllaries wholly herbaceous or in some species somewhat chartaceous basally, with

out scarious margins ( 20) 

17 ( 16). Principal phyllaries 4 to 9, rarely with 1 or 2 smaller ones at the base; leaves 
impressed-punctate ............................ 114. Schkuhria, p. 1697. 

17. Principal phyllaries 6 to 12; leaves ( if at all) not conspicuously impressed-punctate
(18) 

18(17). Disk corollas deeply cleft into linear-oblong lobes at least 3 times as long as 
the funnelform throat .......................... 113. Florestina, p. 1697. 

18. Disk corollas with ovate to oblong lobes which are not twice as long as the carnpanu•
late or cylindro-campamdate throat ( 19) 

19( 18 ). Disk corollas with cylindro-campanulate throat and erect lobes; phyllaries obong; 
pappus scales narrowly linear-lanceolate with the midrib excurrent into a barbel-
late awn; ray flowers present .................... 112. Hymerwthrix, p. 1696. 

19. Disk corollas with carnpanulate throat and spreading lobes; phyllaries obovate; pappus
scales obovate or ovate, rarely with excurrent midrib; ray flowers absent ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119. Hymenopappus, 

p. 1701.

20(16). Achenes narrowly obpyramidal, several times as long as broad; throat of disk 
corollas mostly campanulate or funnelform; phyllaries usually rather broad and 
appressed ( 21 ) 

20. Achenes obpyramidal, only 2 or 3 times as long as broad; throat of disk corollas
elongate-funnelform, trumpet-shaped or cylindric, many times as long as the 
tube (22) 

21 ( 20). lnvolucre campanulate; outer phyllaries keeled; foliage conspicuously irnpressed-
punctate ..................................... 116. Picradeniopsis, p. 1699. 

21. lnvolucre hemispheric or broadly turbinate; phyllaries flattish; foliage less conspicu-
ously impressed-punctate ....................... 115. Bahia, p. 1698. 

22( 20 ). Involucre campanulate to hemispheric; phyllaries erect or ascending, not reflexed 
......................................•...... 98. Hymenoxys, p. 1676. 

22. Involucre rotate; phy llaries spreading, wholly or at least the tips reflexed in age ( 23)

23 ( 22). Receptacle with long setiform or small dentif orm projections .............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . 95. Gaillardia, p. 1671. 

23. Receptacle not with bristles or teeth ( 24 )

24 ( 23). Inner phyllaries scarious, resembling the pappus scales ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96. Amblyolepis, p. 1674. 

24. Inner phyllaries not scarious ....................... 97. Helenium, p. 1674. 
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VII. KEY TO TEXAS GENERA OF ANTHEMIDEAE0 

1. Receptacle chaffy at least near the center ( 2)
1. Receptacle naked or hairy around the sockets ( 3)

2 ( 1). Receptacle high-conic; disk corolla greenish-yellow; heads solitary .......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120. Anthernis, p. 1704. 

2. Receptacle not high-conic; disk corolla whitish; heads in corymbifonn aggregations
............................................. 121. Achillea, p. 1704. 

3( 1). Heads spiny by the persistence and induration of the style; achenes winged; 
plants usually less than 1 dm. tall ............... 123. Soliva, p. 1707. 

3. Heads not spiny; achenes not winged; plants commonly taller .................• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122. Arternisia, p. 1705. 

VIII. KEY TO TEXAS GENERA OF SENECIONEAE

1. Most of the leaves opposite ....................... 129. Haploesthes, p. 1713. 
1. Most of the leaves alternate ( 2)

2(1 ). Receptacle convex or conic; each achene with a persistent linear pale appressed
to one side and attached at the base ............ 124. Bartlettia, p. 1708. 

2. Receptacle flat or merely slightly convex or with a small cone in the center; achenes
not with persistent basal palcae ( 3) 

3(2). Rays present ................................ 126. Senecio, p. 1708. 
3. Rays in the usual sense absent ( 4)

4 ( 3). Involucre hemispheric ......................... 125. Psathyrotes, p. 1708. 
4. lnvolucre cylindric, campanulate or urceolate ( 5)

5( 4). Marginal pistillate flowers present, their corollas filiform with a slight funnelform
throat and 3- to 5-lobed summit; annuals ......... 128. Erechtites, p. 1712. 

5. Marginal pistillate flowers absent; perennials ........ 127. Cacalia, p. 1712. 

IX. KEY TO TEXAS GENERA OF CYNAREAE

1. Achenes usually oblique at the base where attached; peripheral flowers as compared
to central ones enlarged and slightly raylike ....... 130. Centaurea, p. 1713. 

1. Achenes ( at least the central ones) not oblique basally; peripheral flowers not en
larged or ray like ( 2) 

2 (1). Filaments united into a short tube slightly above the level of their insertion on 
the corolla tube and free only just below the bases of the anthers; leaves white-
mottled along the veins; pappus several-seriate, not plumose ................ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 133. Silybum, p. 1719. 

2. Filaments separate; leaves not or rarely white-mottled ( 3) 

3(2). Pappus of several short scales in several series; outer phyllaries leaflike or ending
in leafiike appendages; flowers yellow; receptacle with scaly chaff ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 134. Carthamus, p. 1719. 

3. Pappus of elongate slender bristles, these in most of our species united at the base;
outer phyJlaries not leaflike; flowers yeJlow in only one or two species; receptacle 
either with hairlike bristles or essentially naked ( 4) 

4 ( 3). Receptacle bristles absent, the receptacle fleshy and deeply alveolate ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 135. Onopordum, p. 1720. 

4. Receptacle with numerous bristles, not markedly fleshy or alveolate ( 5)

0 See Cotula in Appendix.
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5( 4). Pappus bristles plumose, at least in the lower part .................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 132. Cirsium, P·. 1715.

5. Pappus bristles not plumose, sometimes barbellate in the lower part ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131. Carduus, p. 1715. 

X. KEY TO TEXAS GENERA OF M UTISIEAE

1. Shrubs ( 2)
I. Herbs (3)

2 ( 1). Leaves white-tomentose beneath, strongly contrasting witl1 the dark-green upper
surface ...................................... 136. Gochnatia, p. 1720. 

2. Leaves nearly concolorous ........................ 137. Trixis, p. 1720. 

3( 1). Leaves white-tomentose beneath ................ 139. Chaptalia, p. 1721. 
:3. Leaves nearly concolorous ........................ 138. Perezia, p. 1721. 

XI. KEY TO TEXAS GENERA OF CICHORIEAE0 

1. Pappus at least in part of plumose members ( 2)
I. Pappus not plumose ( 5)

2( 1). Leaves lance-linear, entire, coarse, long-tapered to a fine point; stems basally ( 3-)
5-9 mm. thick ................................ 150. Tragopogon, p. 1729. 

2. Leaves pinnatifid or if entire then not long-tapered to a fine point; stems usually
more slender basally ( 3 ) 

3(2). Achene not at all beaked; stems wiry; most of the leaves greatly reduced to mere 
subulate bracts ............................... 146. Lygodesmia, p. 1727. 

3. Achene beaked; some leaves well-developed ( 4)

4(3). Perennials from stout underground parts; calyculum absent; midribs of phyllaries
whitish; pappus bristles about 20, plumose to the tip .................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151. Hypoc1weris, p. 1730. 

4. Winter annuals from taproots; calyculum present; pappus members about 10,
plumose for most of the length but not at the extreme tip ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147. Rafinesquia, p. 1728. 

5( 1). At least some of the flowers subtended by chaffy scales on the receptacle ( 6) 
5. Receptacle naked ( or with a few scattered hairs in some genera) ( 7)

6( 5). Flowers rosy-white or lavender-white; achenes 5-ribbed; pappus of bristles .... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140. Pi11aropappus, p. 1722. 

6. Flowers blue; achenes not ribbed but obscurely striate; pappus a low crown of
minute scales ................................. 142. Cichorium, p. 1724. 

7 ( 5). Most of the pappus deciduous as a unit leaving a solitary persistent bristle on the 
achene ...................................... 148. Malacothrix, p. 1728. 

7. Pappus otherwise ( 8)

8 ( 7). Entire pap pus of a number of whitish slender bristles, deciduous as a unit ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149. Calycoseris, p. 1729. 

8. Pappus otherwise ( 9)

9( 8). Pappus entirely of persistent scales each prolonged into a number of long awn-
like bristles of unequal length .................. 143. Notlwcalais, p. 1725. 

9. Pappus otherwise ( 10)

10( 9 ). Pappus at least partly of scales or absent ( 11) 
10. Pappus whoUy of bristles ( 13 )

0 See Appendix.
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11(10). Pappus dimorphic, that of the peripheral achenes a scaly-fringed crown about 
1 mm. high, that of the central achenes of several more elongate scales ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152. Hedypnois, p. 1730. 

11. Pappus otherwise ( 12)
12( 11 }. Pappus of 5 nearly linear scales a little longer than the achene ............ . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144. Microseris, p. 1725. 
12. Pappus otherwise ................................ 141. Krigia, p. 1723. 
13( 10). Achene beaked, i.e., rather abruptly attenuate upward into a slender apical 

portion which is of slightly different texture and/ or color from the swollen body 
( 14} 

13. Achene not beaked, sometimes slightly attenuate upward but of nearly uniform color
and texture through the full length ( 16) 

14(13). Caulescent herbs (3-) 5-25 chn. tall; glandular spot near apex of phyllary rarely 
proliferating; achenes rather clearly flattened ...... 154. Lactuca, p. 1731. 

14. Herbs usually 1-5 ( -8) chn. tall, the glandular spot near apex of phyllary pro
liferating after anthesis into a low crest or minute horn; achenes not or only 
obscurely flattened ( 15) 

15( 14). Pappus tawny-white or huffy-white; basal leaves not runcinate ............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145. Pyrrhopappus, p. 1725. 

15. Pappus white or yellowish-white; basal leaves runcinate ....................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159. Taraxacum, p. 1736. 

16( 13 ). Pappus members dimorphic on each flower ( of 50 to 100 extremely fine capil-
laries plus 6 to 10 dorsiventrally flattened caduceus bristles) ................ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153. Sonchus, p. 1730. 

16. Pappus members alike in form though sometimes unequal in length ( 17)
17 (16). Corollas white, rosy-white, pink, lavender or purplish, never yellow ( 18)
17. Corollas yellow or orange ( 19)
18 ( 17). Leaves of stem well-developed, mostly obovate ... 156. Prenanthes, p. 1734.
18. Leaves of stem much-reduced to mere subulate bracts .. 146. Lygodesmia, p. 1727.
19( 17). Achenes tri- or quadrangular in transection ...... 157. Youngia, p. 1735. 
19. Achenes subterete in transection ( 20)
20(19 ). Heads often nodding; lower stems with long spreading tawny hairs ........ . 

• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155. Hieraciurn, p. 173;3. 
20. Heads usually not nodding; lower stems either glabrous or if pubescent then not with

long spreading tawny hairs ..................... 158. Crepis, p. 1735. 

1. VERNONIA SCHBEB. IRONWEED 

Perennial herbs; leaves alternate, pinnately veined, mostly narrow and willowlike; 
heads in terminal corymbiform aggregations, usually 5-14 mm. broad; receptacle flat or 
convex, essentially naked; involucre usually campanulate-cylindric; phyllaries in several 
series, strongly imbricated; ray flowers absent; disk flowers numerous, perfect, fertile, the 
corolla mauve or purple or rose-colored, rarely white but never yellow; anthers not 
caudate; style branches elongate, filiform-subulate (not thickened upward), hispidulous 
throughout, with stigmatic lines only near the base; achenes 6- to IO-ribbed commonly 
resin-dotted between the ribs; pappus fuscous-white or rusty-white, persistent, double, of 
numerous coarse bristles. 

About 1,000 species in America, Africa, Asia and Australia. Our species show con
siderable evidence of genetic intercontamination; the determination of some specimens is 
thus difficult if not impossible. 

1. Phyllaries whitish- or grayish-tomentose ............ 7. V. Lindheimeri. 
1. Phyllaries glabrous to variously pubescent or even tomentose but not whitish- or

grayish-tomentose ( 2) 
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2( 1 ), Outer pappus of bristles, irregular in length and not evidently differentiated 
from the inner bristles; leaves lance-linear or linear, nearly glabrous ..........• 
. . . . . . . . • . • . . . . • • . . . . . • . • . . . • . . . . • . . • . . . . . • . . 3. V. rnarginata. 

2. Outer pappus of scales ( or if these very narrow the leaves pubescent beneath), nearly
uniform in length and differentiated from the bristles of the inner series ( 3) 

3(2). Pubescence of the lower leaf surface wholly or in part of crooked slender hairs, 
more or less tomentose at least along the veins ( 4) 

3. Pubescence of the lower leaf sudace absent or at most in part of short straight conical
hairs, with or without longer hairs on the veins ( 5) 

4( 3). Scales of the outer pappus 1.5 to 2 times as broad as the inner pappus members; 
midvein of the principal phyllaries not prominent and the lateral areas not 
copiously covered by resin globules about 0.5 mm. thick, the apexes blunt and 
appressed; flowers about 34 to 5 5  per head; achenes averaging about 4 mm. long 
............................................. 2. V. missurica. 

4. Scales of the outer pappus 1 to 1.5 times as broad as the inner pappus members;
inner phyllaries near the apex with slightly prominent narrow usually dark mid
vein and on each side of it a patch of yellowish shiny resin-globules about 0.5 mm. 
thick, the apexes often acutish and very slightly spreading; flowers averaging fewer 
per head; achenes averaging only about 3 mm. long ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. V. Baldwinii. 

5 ( 3). Lower leaf surf ace essentially glabrous ........... 4. V. vulturina. 
5. Lower leaf surf ace with short straight conical projections and occasionally along the

veins some narrow patches of longer curly hairs ( 6) 
6( 5). Leaves lanceolate to elliptic-lanceolate .......... 5. V. altissima. 
6. Leaves linear to lance-linear ....................... 6. V. texana. 

1. Vernonia Baldwinii Torr. WESTERN moNWEED. Erect, 6-15 ( -20) dm. tall, nearly
simple except in the uppermost head-bearing region, pubescent to tomentose; leaf blades 
firm-membranous, elliptic or elliptic-lanceolate to ovate-lanceolate, 8-15 (-20) cm. long, 
2-6 cm. broad, acuminate, sharply serrate, narrowed to the base, glabrous or scabre11ate
to puberulent above, with variable pubescence below from almost glabrous to tomentose
with multicellular curled hairs and under the tomentum ( if any) dotted with resin
globules, sessile or nearly so; involucre narrowly campanulate to thick-cylindric; phyllaries
regularly and closely imbricate, often purplish-green and darker along the margin and
midvein, the apexes of the inner phyllaries acutish and very slightly spreading, marginally
pubescent, with a slightly prominent narrow midvein and on either side of it a broad
patch of resinous globules that are yellowish when fresh, shiny and about 0.5 mm. thick;
flowers usually 18 to 34 per head; achenes about 3 mm. long, with resin-globules in the
furrows between the ribs. V. interiM Small. Frequent in n.-cen. Tex., Edwards Plateau
and the Plains Country, infrequent or rare in e. Tex., summer; Ill. to Minn., s. to La. and
Tex.

Hybridizing extensively; the hybrids and backcross types of this species and V. Lind

heimeri have been called V. guadalupensis Heller. Many specimens from east and south
east Texas show combinations of characters of V. Baldwinii and V. missurica; a strong case 
could be made for considering those two taxa to be conspecific. V. Baldwinii and V.

altissima also show evidence of genetic intercontamination. 
2. Vernonia missurica Raf. Erect, 10-15 dm. tall, branched in the upper parts,

pubescent; leaves numerous, the blades spreading, firm-membranous, sessile to short
petioled, lanceolate to ovate-lanceolate, 6-15 cm. long, 15- 50 mm. broad, long-acuminate, 
sharply and coarsely serrate to nearly entire, acute or rounded at base, dark-green and 
scabrellate above, tomentose beneath at least along the veins; involucre broadly campanu
late, short-cylindric or hemispheric, 6- 8 mm. high; phyllaries appressed, closely and 
regularly imbricate, purplish or greenish, broadly rounded-keeled ( the midnerve not 
narrowly prominent) or flat, glabrous or pubescent (in genetically contaminated plants 
with some resin-globules), arachnoid-ciliate at the margins, rounded, obtuse usually; 
flowers about 34 to 5 5  per head; achenes about 4 mm. long, resinous in the furrows. V.

Drummondii Shuttlew. Local or locally abundant in s.e. Tex:., infrequent to rare in e. 
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Tex., summer; Ont. to la. and s.w. to Miss., La., Tex. and N.M. 
See discussion under V. Baldwinii; hybridizes with V. Baldwinii and V. altissima. 
3. Vernonia marginata (Torr.) Raf. PLAINS moNWEED. Stems erect, simple or rarely

branched below the head-bearing region, 4-10 dm. tall, glabrous or minutely puberulent; 
leaf blades firm-membranous, linear to linear-lanceolate, 5-10 cm. long, 3-8 mm. broad, 
acute or acuminate, entire or remotely denticulate, essentially glabrous, punctate under
neath; involucre broadly campanulate to thick-cylindric, about 8 mm. broad, 7-10 mm. 
high; phyllaries appressed, closely and regularly imbricate, mostly acute, glabrous or 
nearly so except in some specimens on the margins; flowers about 18 to 21 per head; 
achenes 4-5 mm. long, glabrous, with resin-globules in the furrows. V. tenuifolia Small. 
Frequent in the Trans-Pecos and Plains Country, summer; Kan., Okla., Tex. and N.M. 

Exceedingly closely related to V. fasciculata Michx. ( with blunter phyllaries) which 
has been reported to  occur in Texas; no doubt the two taxa should be considered 
conspecific. 

4. Vernonia vulturina Shinners. Nearly glabrous perennial herb; stems virgately
ascending, probably about 1 m. tall or less, nearly simple, intemodes in the upper few 
dm. of the length about 1 cm. long; leaves not much reduced upward, dark-green, 
narrowly lanceolate, 12-15 cm. long, 12-17 mm. broad, ascending, on each side with 30 
to 40 mucrolike teeth about 0.4 mm. long, beneath microscopically black-punctulate, 
above especially near the margins with minutely antrorse-appressed scabrous projections; 
heads borne fairly crowded in an irregular terminal aggregation about 1 dm. high and 
broad, the individual peduncles 1-9 mm. long; heads about 13 mm. high; involucre about 
7 mm. high, hemispheric-campanulate; phyllaries herbaceous, in 4 ( or 5) series, very 
strongly graduated, the inner ones oblong and rounded apically, about 2 mm. broad, 
dark-purplish-brown and glabrous except for the pale minutely flmbriate margins, outer 
ones more acute and about 1 mm. broad and long; receptacle strongly convex, rough; 
flowers perfect, fertile, about 25 in number; corollas purplish-red, about 8.5 mm. long, 
only slightly ampliate upward, the 5 narrowly deltoid lobes 2 mm. long, the undivided 
portion thus about 6.5 mm. long; style branch appendages short, subulate; anthers not 
caudate basally; achenes 1.7-2 mm. long, brown, 6- or 7-ribbed, glabrous; pappus double, 
of about 50 pale-purplish-brown dorsiventrally flattened marginally minutely serrulate 
bristlelike members about 6 mm. long, plus a smaller number of subulate, serrulate paleae 
0.6-0.7 mm. long and 0.1 mm. broad. Moist sandy soil, near Buzzard's Spring in Dallas, 
Dallas Co., Aug.; endemic. 

Exceedingly rare or perhaps now extinct, collected once about 80 years ago. 
5. Vernonia altissima Nutt. Stems erect, 1-3 m. tall, branched above, glabrous or

nearly so; leaf blades thin, narrowly elliptic to lanceolate or lance-ovate, 15-25 cm. long, 
3-1 cm. broad, long-acuminate, gradually attenuate basally, sharply and irregularly
serrate to nearly entire, essentially glabrous above, beneath with short straight conic
projections or ( in genetically contaminated plants) with some curly hairs along the veins;
involucre campanulate, 4-5 mm. high or rarely larger; phyllaries appressed, regularly 
imbricate, ovate to oblong-ovate, glabrous or puberulent, sparsely ciliate or entire, obtuse 
or rounded to acute or short-cuspidate; flowers ( 13 to) 21 to 29 per head; achenes usually 
lacking resin-globules. Reported to occur in e. and s.e. Tex., but we have seen no speci
mens, summer; N.Y. to 0. and Mo., s. to S.C., Ga. and La. 

6. Vernonia texana (Gray) Small. Stems erect, simple except in the uppermost parts,
4-8 dm. tall, glabrous or minutely puberulent; leaves firm-membranous, ascending, linear
lanceolate, 6-12 cm. long, 1-2 cm. broad, acute, sharply dentate with low salient teeth
to nearly entire, attenuate to a sessile base, scabrous above, puberulent especially along
the veins and usually pitted beneath, the upper blades strongly reduced and narrowed
compared to the lower ones, linear to subulate; involucre broadly campanulate, 5-6 mm.
high; phyllaries irregularly imbricate, appressed or the upper slightly spreading, tinged
with purple, puberulent or glabrate, acute, the outer ones ovate, the inner oblong; flowers
18 to 21 per head; achenes pubescent on the ribs, with resin-globules in the furrows,
about 2.5 mm. long. Infrequent in e. Tex., rare in s.e. and n.-cen. Tex., summer; Ark.,
La. and Tex.

Rather closely related to V. altissima; some specimens may be intermediate to that 
species. 
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7. Vernonia Lindheimeri Gray & Engelm. WOOLLY IRONWEED. Stems erect, simple
except in the uppermost parts, 2-8 run. tall, tomentose or canescent; leaves numerous and 
crowded, the blades narrowly linear, 5-8 cm. long, entire, revolute, I-nerved, either 
glabrous or whitish-tomentose above, densely white-woolly beneath; involucre campanu
late, 7-9 mm. high; phyllaries loosely and irregularly imbricate, purple, densely gray
tomentose dorsally, the outer ones ovate-lanceolate and acute, inner ones narrowly oblong 
and obtuse to rounded or mucronulate; flowers 20 to 60 per head; achenes glabrous, 4 
mm. long, in the furrows with or without resin-globules. Incl. var. leucophylla Larsen.
Locally abundant in Edwards Plateau, rare in n.-cen. Tex., summer; also Coah. (has been
reported in Ark.)

In the eastern part of the Edwards Plateau occur the populations with nearly glabrous 
upper leaf surfaces and fewer flowers per head; these hybridize extensively with V.

Baldwinii; some of the intermediates have been called V. guadalupensis Heller. 

2. ELEPHANTOPUS L. ELEPHANT'S-FOOT 

Perennial herbs usually 2-5 ( -9) dm. tall, usually coarsely pubescent, branched in the 
upper half; leaves alternate, mostly ovate or obovate or elliptic, the larger ones 7-15 cm. 
long, unlobed, serrate, sessile but often narrowed to subpetiolar bases, acute or blunt; 
heads sessile, about 1 cm. high, subcylindric, in very tight few-headed glomerules at the 
ends of the branches, each glomerule simulating a head 1-2 cm. thick by virtue of being 
closely subtended by about 3 reduced deltoid leaves about 1 cm. long; involucre about 1

cm. high, subcylindric; phyllaries in several series, very strongly graduated, stramincous,
appressed; ray flowers absent; disk flowers 3 or 4 per head, perfect, fertile, the corollas
5-lobed apically, pinkish-white to lavender; achenes columnar, antrorsely pubescent,
several-nerved near the base; pappus persistent, of 5 or 10 stiff awns which are basally
dilated and indurated.

A genus of a dozen or so species in America. Ours may hybridize to a limited extent. 

1. Leaves basal except for bracteal leaves in the upper branch system, about as broad
as long ...................................... 3. E. tornentosus. 

1. Leaves cauline as well as basal; the bracteal leaves subtending the glomerules of
heads manifestly longer than broad ( 2) 

2( 1). Basal leaves usually persistent until flowering time; cauline leaves only 2-3 cm. 
long at most .................................. 2. E. 11udatus. 

2. Basal leaves ( if any) withered and absent by flowering time; cauline leaves mostly
larger ....................................... 1. E. carolinia11us. 

1. Elephantopus carolinianus Raeusch. Perennial herb 3-9 dm. tall, leafy; leaves
oblanceolate-elliptic, mostly ( 3-) 5-15 cm. long, only gradually reduced upward; deltoid 
bracteoles subtending the heads often discolored-indurate basally and manifestly longer 
than broad. Frequent or infrequent in sandy forested areas, e. and s.e. Tex., rare w .. to 
n.-cen. Tex., late summer-fall; s.e. U.S. 

The author of the botanical name is sometimes given incorrectly as "Willd." 
2. Elephantopus nudatus Gray. Perennial herb 2-4 dm. tall, with a persistent basal

rosette of oblanceolate to narrowly obovate leaves 3-15 cm. long; stem leaves few and 
much-reduced, usually 2-3 mm. long and sometimes oblong; deltoid bracteoles subtend
ing the heads longer than broad. Infrequent in open woods on sandy flats, s.e. Tex. 
( Chambers, Hardin and Jefferson cos.), Aug.-Oct., rarely in May also; s.e. U. S., mostly 
near the coast. 

3. Elephantopus tomentosus L. TOBACCO-WEED, DEv1L's-GRANDMOTHER. Perennial
herb 2-6 dm. tall with a persistent basal rosette of narrowly obovate leaves 8-22 cm. long; 
cauline leaves essentially absent; bracteal leaves subtending the heads about as broad 
as long. Infrequent in wooded sandy lands, e. and s.e. Tex., Aug.- Sept.; s.e. U.S. 

3. CARPOCHAETE GRAY BrusTLEHEAD 

A genus of about 3 species in Mexico and southwestern United States. 

1. Carpochaete Bigelovii Gray. Subshrub (1-) 2-5 dm. tall; leaves opposite ( or often
fascicled so that the true phyllotaxy is obscure), linear to linear-oblanceolate, firm, 1-2 
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( -3) cm. long, densely resin-dotted, entire, essentially sessile; heads solitary, sessile and
terminal on the short branches, 2-3 cm. long ( including pappus); involucre nearly
cylindrical, 13-19 mm. high; phyllaries linear, firm and resin-dotted like the leaves, very
strongly graduated, ( the shortest (outer) ones about 3-4 mm. long, and all intermediate
lengths represented), acutish, the inner ones nerved and scarious-margined; receptacle
0.5 mm. broad, flat, naked; ray flowers absent; disk flowers 4 to 6, perfect, fertile, at
anthesis about equaling the involucre, later much-exserted, the corolla whitish or purple
white, 5-lobed apically; achene about 1 cm. long, columnar, IO-ribbed, minutely
pubescent; pappus persistent, about 15 mm. long, of about IO subulate stiff bristlelike
scales which are scarious-margined for most of their length and a few much shorter
scarious outer paleae. Infrequent in the Chisos, Davis and Franklin mts. in the Trans
Pecos, Mar.- May (-June); Tex., N.M., Ariz. and Chih.

4. LIATRIS ScHREa.101 GAY-FEATHER. BUTTON-SNAKEROOT. 

BLAZING-STAR 

Perennial herbs from underground corms; leaves elongate, linear to ovate-lanceolate, 
sessile, more or less conspicuously punctate with impressed and resinous dots or not so 
punctate, the radical leaves usually much longer than the stem leaves that diminish in 
length upward; heads disposed in various ways, usually in spicif orm or racemiform 
arrangements, each head with few to many flowers; ray flowers absent; disk flowers usually 
numerous, rarely as few as 4; receptacle naked, essentially flat; involucre of several series 
of imbricated phyllaries; phyllaries variously shaped, usually firm throughout, often 
marginally ciliate or erase; corolla typically purple, rarely white, never yellow, radially 
symmetrical, the cylindrical tube usually exceeding the pappus or twice as long as the 
pappus, the throat scarcely or slightly perceptible as opposed to the tube; corolla lobes 5, 
equal, ovate, acute, erect or more or less spreading; stamens 5; filaments uniform, equally 
inserted in the middle of the corolla tube, glabrous or with tiny outgrowths; anthers 
short, oblong, about half as long as the filaments; style stiff, bifid, exserted late in anthesis, 
the style branches club-shaped; achenes somewhat cylindrical but pointed basally, about 
IO-ribbed, pubescent on the ribs and more finely between the ribs; pappus of 12 to 40 
bristles, sessile, in one or more series, plumose or barbellate. 

About 40 species confined to North America. 
1. Pappus units barbellate, the length of the lateral hairs only 3 to 6 times as great as

the thickness of the central axis ( hairs scarcely visible without a lens) ( 2) 
1. Pappus units plumose, the length of the lateral hairs 15 times or more as great as the

thickness of the central axis ( 7) 
2( 1 ). Heads 15- to 40-flowered, subglobose to campanulate, the numerous broad 

phyllaries appressed or erect or bullate or partly recurved ( 3) 
2. Heads 3- to 20-flowered, oblong or cylindrical, the phyllaries mostly erect with their

erect tips spreading or recurved ( 4) 
3 ( 2). Heads subglobose, 25- to 40-flowered; inner phyllaries usually strongly bull ate .. 

3. He�d� ���p���l�t�.- is� ·t�. 2s:ao·;;;ed
0

;. i���� .phyli�i�� �of bclk�:
a

: ............ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. L. squarrulosa. 

4( 2). Phyllaries obtuse to acuminate, appressed and never recurved ( 5) 
4. Phyllaries acuminate and recurved at the tips ( 6)
5 ( 4). Each head with about 12 flowers ............... 3, L. lancifolia.
5. Each head with 3 to 5 flowers ..................... 4. L. acidota.

6( 4). Stems 3-5.5 dm. tall; leaves above midstem becoming abruptly smaller than 
those below ................................. . 5. L. tenuis. 

6. Stems 6-15 dm. tall; leaves gradually decreasing in length upwards ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. L. pycnostachya. 

101 Adapted largely from L. 0. Gaiser in Rhodora, Vol. 48. 1946. 
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7 ( 1). Heads 4- to 14-Howered, slender-cylindrical; head-bearing region spiciform ( 8) 
7. Heads 15- to 60-Howered, more nearly globose or thick-cylindrical; head-bearing

region like a loose cyme or cylindrical-racemose ( 11) 
8(7). Phyllaries with prolonged petaloid tips; corolla not at all pilose within ......•• 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. L. elegan.s. 
8. Phyllaries herbaceous and appressed or with only the tips free; corolla quite pilose

within the tube ( 9) 
9(8). Plants with a long underground rootstock ........ 8. L. punctata.
9. Plants with a somewhat globular conn ( 10)

10(9). Heads 4- to 6-flowered ............... ....... .. 9. L. mucronata.
10. Heads 10- to 14-flowered, few and distant on few-branched stems; leaves narrow,

rather channeled and bractlike .................. 10. L. bracteata.

11 ( 7). Phyllaries appressed . .......................... 11. L. cymosa.
11. Phyllaries recurved or loosely spreading ............. 12. L. squarrosa.

1. Liatris aspera Michl:. Conn rounded, irregular, subglobose, 2-5 cm. thick; stems
often solitary, sometimes several, 4-11 (-15) dm. high, glabrous below and with scattered 
hairs above on the axis of the flower region or rough over the entire stem length; leaves 
mostly linear-lanceolate though frequently almost linear, the basal ones 10-15 cm. long, 
1-2 cm. broad, rhombic-lanceolate, narrowed into subpetiolar bases in the lower half,
glabrous on both surfaces and lacking any roughness on the margins or rough on one or
both surfaces; upper leaves sessile, reduced to less than the length of the heads they
subtend; head-bearing regions spiciform; heads sessile to pedunculate, somewhat globose,
each with 25 to 40 flowers, 15-25 mm. thick; phyllaries all glabrous with exposed tips
rounded and with broad scarious margins and slightly bullate, the middle and inn!;!r ones
oblong-spatulate to rounded and strongly bullate ( giving the globose head a puckered
appearance); corolla usually purple, pilose within the tube at the base of the stamens, the
tube 8-10 mm. long; pappus 7-8 mm. long, the barbellate units 4-6 mm. long. Frequent
in sandy soils of e. and s.e. Tex., infrequent w. to Grayson, Henderson, Bastrop and
Gonzales cos., July-Oct.; e. N.A., n. to Ont. and w. to N.D., Neb., Kan., Okla. and Tex.

Two superficial varieties are distinguished in Texas by some authors, the var. aspera
[ var. intermedia ( Lunell) Gaiser] with heads obliquely ascending to horizontal, and var. 
salutans ( Lunell) Shinners, with heads horizontal to reflexed. 

2. Liatris squarrulosa Michx. Corm small, subglobose, about 2 cm. thick; stem usually
solitary, 4-9 dm. high, often somewhat virgate, softly and densely pubescent or rough 
with short white hairs, or even almost glabrous; leaves glabrous, softly pubescent and 
rough on the margins only or more rarely scabrous, the basal ones sharply lanceolate, 1-2 
dm. long, 5-15 mm. broad, narrowing to a short or winged subpetiolar base from one half 
to one third the length of the blade; upper leaves rigid, sharp-pointed, narrowly lanceolate 
or linear, reduced from 6-8 cm. long to narrow bracts less than 1 cm. long that subtend 
the heads; head-bearing region narrowly racemose, of 20 to 50 subsessile heads on erect 
or depressed peduncles about as long as the heads, or more rarely becoming branched 
and paniculate by the elongation of the peduncles into slender branches bearing severa! 
heads each; heads with 15 to 25 flowers, somewhat turbinate or campanulate, 10-15 mm. 
long, about 1 cm. thick at anthesis; phyllaries appressed or sometimes recurved, herba
ceous, green and softly pubescent; outer phyllaries subulate, middle and inner ones 
oblong-spatulate, 7-8 mm. long, 2-3 mm. broad, herbaceous and usually finely pubescent, 
sometimes purplish with ciliolate margins; corolla tube 7-9 mm. long, scantily to 
moderately pilose at the base of the tube; mature achenes 3-4 mm. long; pappus about 
6 mm. long, barbellate. Infrequent or rare in n.e. and e. Tex. in sandy soils, Sept.-Oct.; 
s.e. U.S. n. to N.C., Tenn. and Ind., w. to Tex. 

Many authors use the name L. Earlei (Greene) K. Schum. for this species. 
3. Liatris lancifolia (Greene) Kittell. GAY-FEATHER. Glabrous perennial to 6 dm. tall

or more; leaves numerous, broadly linear, the basal ones 2-3 dm. long, 10-15 mm. broad 
near the center ( tapering to base and to apex), upper ones shorter and bluntly lanceolate; 
heads in dense or loose spiciform arrangement 15-30 cm. long, 2-3 cm. thick, each head 
with about 12 flowers; phyllaries erect, glabrous, the outer deltoid-ovate, the inner oblong 
and acute, mostly herbaceous, with narrow purplish ciliolate margins; corolla purple, 6 
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mm. long, glabrous within; achene 3 mm. long or more; pappus barbellate, about 5 mm.
long. Rare in meadow lands and on open slopes in the Panhandle ( Hemphill and Oldham
cos.), June-Aug.; S.D., Neb., Kan., Wyo., Colo., N.M. and Tex.

Exceedingly closely related to L. spicata ( L.) Willd. which has more narrowly linear 
leaves and occurs over most of the eastern United States but has not yet been found in 
Texas. 

4. Liatris acidota Engelm. & Gray. Corm globose, slightly elongated, usually not more
than 3 cm. thick, bearing the remnants of previous basal leaves; stems slender, stiffiy 
erect, 5-8 dm. tall, glabrous or puberulent, solitary or in 3's or 4's; basal leaves very long, 
glabrous, linear-lanceolate, 2-4 dm. long, 3-5 mm. broad; leaves of the slender spikes 
narrowly linear, becoming abruptly shortened, erect and bractlike; heads numerous, 
loosely covering 1-2 dm. of the erect spikelike head-bearing region, with 3 to 5 flowers, 
cylindrical but narrowed acutely to the tip when in bud, about 1 cm. long; phyllaries few, 
glabrous, appressed, the outer ovate, the inner oblong-lanceolate, sometimes becoming 
purplish; coroHa about 8-10 mm. long, purple, lacking any pilosity within the tube; 
achene 4-5 mm. long; pappus about 7 mm. long, barbellate. Frequent in often wet areas, 
e. and s.e. Tex., w. to Austin Co. and s. to Calhoun Co., July-Dec.; also La.

5. Liatris tenuis Shinners. Corm 1-2 cm. thick, round or somewhat like an inverted
carrot; stems 1 to few, 30-55 cm. tall, toward the base with spreading or ascending hairs, 
strigillose upward; leaves rather crowded, linear, puncticulate, more or less pilosulous 
along the margin and the single nerve, acute, the stem leaves to 15 cm. long and 4.2 mm. 
broad, those of midstem becoming abruptly much smaller than those below, the upper
most leaves reduced to bracts 1-3 cm. long and 1-1.5 mm. broad; head-bearing region 
15-25 cm. long, slender, spiciform or racemiforrn, interrupted, the internodes 7-15 mm.
long; head usually solitary in the axils of the bracteiform upper leaves; peduncles to 3
mm. long; involucre cylindric-campanulate, 10-13 mm. long; phyllaries in 4 or 5 series,
narrowly ovate, acuminate, apically attenuate and spreading or subrecurved, ciliate,
dorsally glabrous or at the very base pilosulous; flowers 10 or 11 per head; corolla about
1 mm. long, glabrous within the tube; pappus bristles barbellate, 4-7 mm. long; achenes
4.2-4.5 mm. long, prominently pilosulous along the ribs. Infrequent or rare in open pine
woods on sandy soil, e. Tex. (Angelina, Jasper, Sabine and Tyler cos.), June-Aug.;
endemic,

6. Liatris pycnostachya Michx. Corm globose or more elongate and resembling a
rhizome, often 1 dm. thick in mature plants; stems l to many, 6-15 dm. tall, stiff, striate, 
generally hirsute, sometimes glabrous; leaves numerous, linear, punctate, the lower ones 
1 dm. long and 4-5 mm. wide, hirsute or glabrous, gradually decreasing in length upward 
and passing into bracts subtending the heads; heads with 5 to 12 flowers, cylindrical, 
about 1 cm. long, sessile, crowded in a very dense spiciform arrangement that is 15-30 
cm. long and 2-3 cm. thick with a generally hirsute axis; phyllaries herbaceous or
purplish, lanceolate-acuminate or oblong, with more or less acute tips markedly squarrose
and scarcely reflexed or merely lax and spreading, the margin mostly ciliate when
herbaceous but frequently merely crisped and sometimes petaloid; corolla phlox-purple,
occasionally white, 7-9 mm. long, the tube nonpilose or with very few hairs within;
achenes 4-7 mm. long; pappus 6-7 mm. long, barbellate. Frequent in open sandy areas,
often in or around moist bogs, e. and s.e. Tex., June-Oct.; Ind. to S.D., s. to La. and Tex.

A local race in the east Texas piney woods with extremely hairy leaves and flowering, 
on the average, later than the var. pycnostachya is called var. lasiophylla Shinners. 

7. Liatris elegans (Walt.) Michx. Corm globose, 1-3 cm. thick or sometimes elongate
to 15 cm. long; stems 1 or 2, 3-12 dm. tall, finelyjubescent and leafy; leaves sessile,
glabrous, punctate, linear to linear-lanceolate, reduce upward from the basal ones which 
are not more than 1 dm. long and 5 mm. broad, the uppermost bracteate leaves subtending 
the long heads and commonly soon deflexed; head-bearing region cylindrical to pyramidal, 
15-50 cm. long, basally usually with short peduncles or with subsessile heads or ( in some
plants) with longer branches each bearing a number of peduncles; heads usually 5-
flowered, 25-30 mm. long; outer phyllaries short, lanceolate, herbaceous; inner phyllaries
prolonged into dilated lanceolate and reflexed or truncate and rounded petaloid serrulate
tips, phlox-pink or white and surpassing the corolla and pappus; corolla 9-11 mm. long,
as frequently white as purple, nonpilose within; achenes 4-6 mm. long; pappus long
plwnose, 9-11 mm. long. Frequent in deep fine pure sandy soil in e., s.e. and n.-cen. Tex.
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and the Rio Grande Plains, Aug.-Oct.; Coastal States, S.C. to Tex., inland to Ark. and 
Okla. 

The plants of Bexar, Medina and Wilson counties are reported to be relatively robust 
with elongate corms as opposed to the globose corms of the var. elegans, and they have 
been given the name var. carizzana Gaiser; this variety is also reported to grow in deep 
sandy soils near Sierra Blanca, Hudspeth County, in the Trans-Pecos. 

8. Liatris punctata Hook. Corm elongate, somewhat like a rhizome, often extensive;
stems numerous, glabrous, striate, 15-80 cm. tall; leaves numerous, glabrous, rigid, linear, 
conspicuously punctate; basal leaves 8-15 cm. long, 1.5-6 mm. broad with a cutinous 
margin bearing prominent cilia or only scantily so provided, gradually diminishing; 
arrangement of heads generally densely ( sometimes loosely) spiciforrn, 6-30 cm. long, 
2-3 cm. thick when the flowers are open, the usually crowded heads 15-20 mm. long and
8-10 mm. thick with 4 to 8 flowers; phyllaries herbaceous, thick, punctate and closely
appressed except for the free tips, the short outer ones rigidly ovate and acuminate or
cuspidate, the inner ones oblong with acute or mucronate to lanceolate-acuminate tips,
10-14 mm. long, 1.5-2 mm. broad, prominently ciliate-margined in individuals having
cilia on the margin of the leaves and correspondingly less ciliate to merely membranous
in others; corolla purple ( rarely white), 9-12 mm. long, the tube quite pilose inside;
pappus distinctly plumose, 9-11 mm. long, usually slightly exceeded in length by the
corolla; achenes 6-7 mm. long, ribbed and hairy.

We have the following two varieties. 
Var. punctata. Stems 15-30 cm. long, stiff; basal leaves 8-10 cm. long, 3-5 mm. broad, 

with prominent cilia along the cutinized margin; inflorescence shortly spiciform, 6-20 cm. 
long; heads crowded, about 2 cm. long, containing 5 to 8 flowers each; phyllaries 
prominently margined by long white cilia, inner ones lanceolate-acuminate or oblong 
with acute or mucronate tips. Very likely rare on calcareous uplands of the n. part of the 
higher elev. in the Plains Country and possibly also in the Guadalupe Mts. in the Trans
Pecos, late summer; from Man. to Sask. and s. to Ia. and Kan., and from Alta. s. along 
the e. Rocky Mts. into N.M. 

Var. mexicana Gaiser. Plants 50-85 cm. tall with few stems; corm thick, ovate or 
subelongate; leaves few, commonly completely glabrescent, shining, remote, 125-150 mm. 
long, 4-6 mm. broad; head-bearing region lax, witl1 internodes 1-2 cm. long; heads 15-20 
mm. long, with 5 or 6 flowers; phyllaries from ovate-acuminate to mucronate, marginally
ciliate or not. Infrequent to locally abundant on calcareous uplands in the w. part of the
Edwards Plateau and in the mts. of the Trans-Pecos, generally at about 4,000 ft. elev.,
Aug.-Sept.; also S.L.P., Tam. and Coah.

Some of the plants from the Panhandle and the Guadalupe Mts. seem to be inter
mediate between var. ptmctata and var. nebraskana Gaiser, of central United States. The 
latter variety is distinguished by its narrower leaves, 2-3 mm. broad, proportionally 
longer, and the_ leaves and phyllaries being without prominent ciliate margins. 

9. Liatris mucronata DC. Corm globose, 2-4 cm. thick; stems few to numerous, 3-8
dm. tall, often reddish in color; leaves narrowly linear, punctate or not, the basal ones 
5-10 cm. long and 1-5 mm. broad, progressively diminishing upward to beco111e short
bracts in the head-bearing region; head-bearing region spiciform, dense, 8-60 cm. long;
heads cylindrical, 8-18 mm. long, usually sessile, each with 3 to 6 flowers; phyllaries
herbaceous, the short outermost ones ovate-lanceolate with mucronate tips becoming
longer, tl1e innermost ones lanceolate and acuminate, thin-papery, glabrous with merely
membranous or slightly ciliolate margins in exceptional cases, somewhat glutinous or the
phyllaries merely acute or rounded and mucronate; corolla purple, 9-10 mm. long, slightly
pilose to moderately pilose at the base of the tube; pappus 6-7 mm. long, plumose, the
lateral cilia more than 15 times as long as the thickness of the central axis; achenes 5-7
mm. long, ribbed and hairy. Incl. var. interrupta Gaiser, L. angustifolia (Bush) Gaiser.
Abundant in well-drained calcareous uplands, n.-cen. Tex., Edwards Plateau and Plains
Country, less abundant on caliche cuestas in the Rio Grande Plains and rather rare in e.
Tex., Aug.-Dec.; Mo., Kan., Okla., Neb., Coah. and Tam.

The species is rather closely related to L. punctata and possible intermediates between 
the two have been found in Missouri ancl Oklahoma and nre to be expected in Texas. 

IO. Liatris bracteata Gaiser. Corm subglobose, about 4 cm. thick; stems glabrous, few 



Compositae (Sunflower Family) 154,3 

to several; leaves linear, glabrous, punctate, rigid, slightly channeled, the basal ones 7-12 
cm. long and 2-3 mm. broad, somewhat rigid, diminished above until in the head-bearing
region they are mere bracts; head-bearing region spiciform, extremely lax; internodes of
the spicifonn head-bearing region 1-3 cm. long; heads few, subturbinate, 2 cm. long
(including the pappus}, 15 mm. thick, each with 8 to 10 flowers; lower phyllaries ovate,
acuminate, the interior ones broader, lanceolate, commonly cuspidate, 10-12 mm. long,
3-4 mm. broad, commonly purplish, long-ciliate on the margins; corolla purple, 9-11 mm.
long, sparsely pilose within the tube; pappus 10-15 mm. long, plumose; achenes 8-12
mm. long. Frequent in prairies of s.e. Tex. ( Harris, Galveston and Matagorda cos.),
Oct.; endemic.

This species is distinguished from L. mucronata on the basis that some of the upper 
heads are commonly 10- to 14-flowered, all the heads are few and very distant on few
branched stems, the narrow leaves rather channeled and bractlike. 

11. Liatris cymosa ( H. Ness) K. Schum. Corm rounded, to 3 cm. thick; stems stiff,
upright, 25-60 cm. tall, dichotomously cymosely branched above; leaves mostly glabrous, 
punctate, linear-lanceolate, the radical leaves 15-20 cm. long and 5-15 mm. broad, taper
ing to a clasping subpetiolar base, the stem leaves linear and gradually reduced upward; 
head-bearing region a simple or compound cymose aggregation; heads 20-25 mm. long, 
7-10 mm. thick, each with about 20 flowers; phyllaries appressed, closely imbricated, in
about 6 series, slightly hirsute, ciliate-margined, the outer phyllaries almost orbicular
with rounded or truncate apexes, the inner ones oblong with mucronate tips, often colored;
flowers purple; corolla 15 mm. long, the inner surface of the lobe of the corolla and the
tube smooth; pappus about 8-10 mm. long, plumose; achenes 8-15 mm. long, hispid on
the ribs. Infrequent or rare in tight clay-loam soil, e. Tex. (Brazos, Walker and Wash
ington cos.), Aug.-Nov.; endemic.

12. Liatris squarrosa ( L. ) Micro:. Conn rounded, to 4 cm. thick; stems several to
numerous, 3-6 dm. tall, variously pubescent; leaves linear and rigid, punctate, glabrous 
or hirsute, the radical ones 15-25 cm. long and 4-7 mm. broad, the cauline leaves 10-15 
cm. long; head-bearing region with 1 to few heads and racemelike or with many heads,
branched and paniculate; heads elongate or almost isodiametric, sessile or on short
pedicels, 15-30 mm. long, each with 25 to 40 flowers, the terminal heads often greatly
exceeding the rest ( up to 60 flowers), the heads varying in their thickness according to 
the spread of the phyllaries; phyllaries foliaceous, glabrous or hirsute, ciliate-membranous
or callous-m·argined; inner phyllaries in all varieties narrowly linear with acute tips, 15-20
mm. long, 1-2 mm. broad; outer phyllaries elongate, triangular or lanceolate, often like
reduced leaves, ciliate-margined, linear; middle phyllaries similar, acuminate and spread
ing or broader, more closely appressed basally, mucronate and squarrose at the tip;
corolla phlox-purple, 9-15 mm. long, inner surface of corolla lobes conspicuously hairy,
outer flowers of the head tending to be bent outward ( approximately at mid-corolla) to
give to the head a broad flat top; stigmas sometimes white; achenes 5-6 mm. long; pappus
7-12 cm. long. From Del. to Ill. and S.D., s. to the Gulf States.

Our material is represented by the following three varieties.
Var. alabamensis (Alex.) Gaiser. Stems, leaves and outer phyllaries glabrous or softly

pubescent; outer phyllaries spreading or slightly squarrulose, triangular-lanceolate, 
acuminate, 5-8 mm. long, 3-5 mm. broad, ciliate-margined; middle phyllaries glabrous, 
more sharply pointed and cellular-margined, 10-15 mm. long, 5 mm. broad; heads 15-20 
mm. long and 10-15 mm. broad, of about 30 flowers; corolla 10-12 mm. long; pappus
about 1 cm. long. L. glabrata Rydb. var. alabamensis (Alex.) Shinners. Frequent in sandy
uplands in e. and s.e. Tex. and n. extreme of Rio Grande Plains, s.w. to Bastrop and
DeWitt cos., July-Sept.; also Ala., Miss. and La.

Var. hirsuta { Rydb.) Gaiser. Plants with hirsute stems and hirsute narrow 1- to 3-
veined leaves and long ciliate-margined phyllaries; few outermost phyllaries may be 
narrowly lanceolate but most are broadly oblong, narrowing abruptly into long tusklike 
tips that alone are strongly reflexed to give the head of about 20 flowers a more compact 
narrow cylindrical appearance ( averaging 13 mm. long by 1 cm. thick); outer phyllaries 
7-10 mm. long, 4-5 mm. broad; middle phyllaries 10-13 mm. long, 3-4 mm. broad; corolla
about 1 cm. long; pappus 8 mm. long. Infrequent in open sandy areas, e. and s.e. Tex.,
late summer-early fall; also Ky., Miss., Mo., Ark., La., Neb., Kan. and Okla.
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This variety is often considered to be a separate species, L. hirsuta Rydb. 
Var. g)abrata (Rydb.) Gaiser. Plants entirely glabrous with rigid narrow 1- to 3-veined 

leaves; phyllaries narrower than in var. hirsuta, short-acuminate or cuspidate, callous
marginea and recurved after flowers are opened though they may be quite erect before 
that time; outer phyllaries triangular-lanceolate and 7-10 mm. long; middle phylJaries 
10-15 mm. long and 4 mm. broad; heads trim, without the long foliaceous outermost
bracts of var. compacta and var. squa"osa (averaging 13 mm. long and 1 cm. thick),
each with 20 to 30 flowers; corolla about 1 cm. long; pappus 7-8 mm. long, Frequent
in open sandy lands, n.-cen. Tex., rare e. into e. Tex., late summer-fall, rarely in May;
also Mo., Ark., S.D., Neb., Kan., Okla. and Colo.

This is sometimes considered along with var. alabamensis to constitute a separate 
species, L. glabrata Rydb. 

5. BRICKELLIA ELL.192 

Perennial herbs, subshrubs or shrubs; leaves opposite or alternate; inflorescence various 
but basically paniculate; heads discoid, white, greenish-yellow or orange; involucre of 
numerous graduated bracts with longitudinal striations; florets slender, somewhat con
tracted above with 5 inconspicuous erect teeth at the summit; achenes IO-ribbed ( 5-ribbed 
in B. Fendleri and B. Shineri), cylindrical, usually densely pubescent; pappus of numer
ous scabrous ( rarely smooth or plumose) bristles. Flowering mostly in late summer and 
fall. 

A New World genus of about 100 species, mostly in western North America. 
1. Petioles less than a fifth as long as the blade ( 2)
1. Petioles more than a fifth as long as the blade ( 9)
2( 1 ). Achenes glabrous or glabrate . . . . . . . . . . . . . . . . . . 7. B. dentata. 
2. Achenes variously and usually densely pubescent ( 3)
3 ( 2). Leaf bases narrowly cuneate; stems densely leafy . . 8. B. laci11iata.
3. Leaf bases obtuse or truncate; stems not densely leafy ( 4)
4(3), Leaf blades mostly 10-15 mm. long ............. 2. B. paroula. 
4. Leaf blades mostly more than 15 mm. long ( 5)
5( 4). Leaves lance-oblong, margins somewhat revolute . . 6. B. venosa.
5. Leaves Ianceolate to ovate, margins not revolute ( 6)
6( 5). Leaf blades more than 6 cm. long, the bases oblique ............. ....... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. B. vie;ensis. 
6. Leaf blades less than 6 cm. long, bases not of>lique ( 7)
7 ( 6). Pappus bristl�s plumos� ( if mer�ly scabrous, then plants glandular-pubescent);

leaf blades thm, not reticulate-vemed . . . . . . . . . . . . 1. B. brachyphylla. 
7. Pappus bristles scabrous or smooth; leaf blades subcoriaceous, usuaUy reticulate

veined beneath ( 8) 
8(7). Leaves lanceolate to lance-ovate; inflorescence usually somewhat congested .... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. B. cylindracea. 
8. Leaves ovate, usually broadly so; inflorescence usually open, of fewer heads ..... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. B. conduplicata. 
9( 1 ). Larger leaf blades less than 15 mm. long; heads on very short peduncles ...... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. B. veronicaefolia var. 

9. Larger leaf blades more than 15 mm. long ( if shorter,
about 1 cm. long) ( 10) 

petrophila. 
then heads on peduncles 

10 ( 9). Stems with deciduous papery outer bark; alternately branched ( 11 ) 
10. Stems without papery outer bark (bark occasionally membranaceous in B. Coulteri,

which is oppositely branched) ( 12) 

112 Contributed by Lowell David Flyr. 
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11 ( 10). Leaf bases cuneate; blade outline somewhat rhomboid ... ... . ........ ..... . 
. . . . . . . • . . . . . . • . • . . . . . • . • • . . • . • . . . . . • . . . . . . . . 11. B. baccharidea. 

11. Leaf bases truncate or cordate; blade outline not rhomboid ... .. .... .. . . .. .. . 
. . . . . . . . . . • • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. B. califomica. 

12( 10). Stems brittle, oppositely branched; heads not in terminal clusters ..... ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12. B. Coulteri. 

12. Stems simple or variously branched, usually from near the base, not brittle; heads in
terminal clusters ( 13) 

13( 12). Achenes IO-ribbed; outer involucral bracts with caudate-acwninate tips ..... . 
. . . . . . . . . . . . . . . . • . . . . . . . • . . . . . . . . . . . . . . . . . . . . 15. B. grandiflora. 

12. Stems simple or variously branched, usually from near the base, not brittle; heads in
bracts acute to acuminate (14) 

14 ( 13). lnvolucres about as broad as high; shrubs without glandular-viscid stems ..... . 
. . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14. B. Fendleri. 

14. Involucres 0.5 to 0.7 times as broad as high; herbs with glandular-viscid stems ... .• 
. . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . 13. B. Shinerl.

1. Brickellia brachyphylla (Gray) Gray. Perennial herb, usually much-branched
from a woody base; leaves opposite or alternate, short-petioled, lanceolate, the margins 
serrate or entire, apices acute to acuminate; inflorescence an elongate raceme or panicle 
or the heads rarely solitary; involucre of 15 to 20 acwninate bracts; achenes densely 
pubescent; pappus bristles plwnose in the typical variety, otherwise scabrous or barbellate. 
The species ranges through much of w. Tex. (July-Oct.) and is represented with us by 
3 varieties as follows: 

Var. brachyphylla. Stems with stipitate glands; heads about 8 mm. across. Higher elev. 
in the Trans-Pecos and along caprock in the Plains Country; also the Okla. Panhandle, 
N .M., s. Colo. and e. Ariz. 

Var. terlinguensis Flyr. Stems without stipitate glands; heads about 5 mm. across; 
leaves narrowly lanceolate; plants densely glandular. Lower, more arid places from s. 
Brewster Co. to Hudspeth Co.; endemic. 

Var. Hinckleyi (Standl.) Flyr. Stems without stipitate glands; heads about 5 mm. 
across; leaves broadly lanceolate; plants sparsely glandular. B. Hinckleyi Standl. Known 
only from the n, slope of Mt. Livermore, Jeff Davis Co. 

2. Brickellia parvula Gray. Much-branched perennial herb from an elongate woody
base, usually less than 3 chn. tall; leaves opposite below, short-petioled, about 15 mm. 
long, ovate, thin, acute at the apices, margins serrate; inflorescence a loose corymbose 
panicle, the heads long-pedunculate; involucre 8-9 mm. high, of about 15 bracts; achenes 
densely pubescent; pappus of about 30 somewhat barbellate bristles. Franklin Mts., El 
Paso Co. and Guadalupe Mts., Culberson Co., Sept.-Oct.; also s. Ariz. 

3. Brickellia cylindracea Gray & Engelm. Perennial herb or subshrub to 1 m. tall,
from a compact woody base, stems usually several; leaves opposite or alternate, sessile 
or with a petiole 1-3 (-5) mm. long, lanceolate to narrowly ovate, usually coriaceous and 
reticulate-veined beneath (less often thin with veins obscure), margins crenate to 
serrate, apices obtuse or acute; inflorescence racemose to paniculate, often very dense, 
with leafy bracts intermixed; involucres usually reddish-tinged, of about 20 bracts, the 
outer bracts much shorter than the inner; pappus of about 30 to 35 scabrous bristles; 
achenes sparsely to densely pubescent. Various habitats from Bell and Travis cos. w, to 
Jeff Davis and Presidio cos., Aug.-Nov.; also n. Mex. 

An extremely variable species in leaf size, shape and texture as well as inflorescence; 
not easily distinguished from the next species. 

4. Brickellia conduplicata (Robins.) Robins. Perennial herb with few mostly simple
stems arising from a compact woody rootstock; leaves mostly opposite, with a distinct 
petiole about 3 mm. long, ovate ( often broadly so), flat or conduplicate, often reticulate 
veined below, margins crenate to somewhat serrate, apices acute or obtuse; inflorescence 
usually a panicle or sometimes a raceme but heads not densely crowded; involucre 
occasionally reddish-tinged, bracts acute to acuminate; achenes usually densely pubescent. 
Higher elev. in s. Brewster and Presidio cos., Aug.-Nov.; also n, Mex. 

Many of the plants referred here may be only extreme variants of the preceding species. 
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5. Brickellia viejensis Flyr. Coarse perennial herb about 6 dm. tall; stems longitudinally
furrowed, pubescent and somewhat glandular; internodes about 5 cm. long; leaves sub
opposite, 6-8 cm. long with a petiole to 1 cm. long, the leaf bases oblique, margins 
coarsely serrate, apices acute, the blades pubescent and glandular-punctate; inflorescence 
an open panicle; involucre about 14 mm. high, of about 18 linear bracts acute at the 
apices; achenes with dense fine pubescence; pappus of about 35 scabrous bristles. Sierra 
Tierra Vieja, Presidio Co.; endemic. 

6. Brickcllia venosa ( Woot. & Standl.) Robins. Perennial herb or subshrub, much
branched from near the base; stems slender, brittle, pubescent; leaves opposite, sessile or 
with a short petiole, narrowly lance-oblong, margins entire or crenulate and somewhat 
revolute, reticulate-veined, apices obtuse; inflorescence a loose panicle; heads about 7 
mm. across; involucral bracts about 25, reddish-tinged, the outer mucronate; achenes
sericeous, the ribs obscure; pappus of about 30 to 40 shining bristles. Coleosanthus
ve11osus Woot. & Stand!. Rocky slopes and arroyos, in Tex. only from the Franklin Mts.,
El Paso Co., Aug.-Oct.; also s. N.M., s. Ariz., n. Mex. (Son., Chih.).

7. Brickellia dentata (DC.) Sch. Bip. Shrubs about 1 m. tall, much-branched from
near the base; stems ascending, with pale bark; leaves alternate, short-petioled, densely 
crowded, lanceolate, margins dentate or sometimes nearly entire above, apices acute; in
florescence an elongate leafy panicle with heads less than twice as high as broad; 
involucral bracts minutely pubescent near the obtuse to acute apices; achenes glabrous 
or very slightly puberulent; pappus of 30 to 35 barbellate bristles. B. Riddellii ( T.&G.) 
Cray. Limestone streambeds, s.e. Edwards Plateau, Aug.-Nov.; endemic. 

8. Brickellia laciniata Cray. Shrub, usually 1-2 m. tall, with bright-green foliage and
very numerous closely-ascending branches; young stems glandular-pubescent with papery 
white outer bark that soon peels away to reveal tan smooth inner bark; older stems usually 
leafless; leaves alternate, crowded, oblong or ovate but irregularly toothed or cleft, nar
rowly cuneate at the base to a slender petiole, vernicose and punctate; inflorescence an 
elongate leafy panicle with heads about twice as high as broad; involucral bracts about 
20, acutish, somewhat glutinous; achenes sparsely pubescent; pappus of about 25 
minutely-scabrous bristles; reflexed involucral bracts often persisting long after achenes 
have fallen. Dry streambeds and rocky places from Kimble and Val Verde cos. westw. 
through the Trans-Pecos, Aug.-Nov.; also s. N.M. and n. Mex. to S.L.P., Zac. and Dgo. 

A very common weedy shrub through much of its range. This species almost certainly 
hybridizes with B. californica in the Davis Mts. 

9. Brickellia califomica ( T.&G.) Cray. Shrub, usually more than 1 m. tall, divaricately
branched; stems somewhat tortuous, with glandular-puberulent deciduous papery outer 
bark; leaves alternate, with a petiole equaling a third to half the punctate somewhat 
scabrous blade which is broadly ovate to deltoid and truncate or cordate at the base, 
margins dentate, crenate, somewhat lobed or rarely nearly entire, apices acute or obtuse; 
inflorescence a leafy panicle or a series of terminal ascending branches, each of these a 
raceme; involucres about 3 mm. across, 9 mm. high, of about 20 acute to acuminate bracts, 
often reddish-tinged; achenes tawny-pubescent; pappus of about 30 scabrous bristles. 
B. Wrightii Gray [including var. reniformis (Gray) Robins.]. Rocky places from about
4,000 to 7,500 ft. alt. in the Trans-Pecos, and in the Panhandle near the caprock, Aug.
Nov.; also the Okla. Panhandle, Colo., Ut., Ida., s. to n.w. Mex. ( incl, Baja Calif.) .-Cf.
note under B. laciniata.

10. Brickellia veronicacfolia ( H.B.K.) Gray var. petrophila (Robins.) Robins. Shrub
usually less than 5 dm. tall, much-branched from near the base; stems reddish, glandular
pubescent; leaves subopposite, with a petiole about 3-4 mm. long, broadly ovate to 
reniform, usually less than 15 mm. long, margins crenate, minutely pubescent and punc
tate, obtuse at the apex; inflorescence a leafy panicle; involucres about 7 mm. across, 
reddish-tinged, the bracts 35 to 40, acute to acuminate; achenes 10-ribbed, glabrate; 
pappus of about 25 scabrous bristles. Known in Tex. ( and the U.S.) only from higher 
elev. of tl1e Chisos Mts.; this and other varieties of the species common over much of 
the Mex. Plateau. 

11. Brickellia haccharidea Gray. Shrub with slender mostly ascending branches;
leaves alternate, disposed mostly at the ends of the branches, with a petiole about 5-7 
mm. long, rhomboid-ovate with a cuneate base, rather thick, reticulate-veined, punctate,
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margins coarsely toothed, acute at the apices; inflorescence a loose leafy panicle, the heads 
mostly crowded on the terminal 1 dm. of each branch; involucres about 3 mm. broad, 7 
mm. high, of about 25 mostly obtuse bracts, the outermost bracts very short; achenes
appressed-pubescent; pappus of about 20 minutely scabrous bristles. Known in Tex. only
from the Franklin Mt'>., El Paso Co.; also s. Ariz.

12. Brickellia Coulteri Gray. Diffuse sprawling shrub to about 1 m. tall, oppositely
branched; stems very brittle, with crisped-glandular pubescence; leaves opposite, with 
petioles about a third the length of the broadly ovate-deltoid blade, minutely pubescent, 
margins coarsely toothed or rarely entire, attenuate at the apices; inflorescence a diffuse 
panicle; involucral bracts about 20, acute to acuminate; florets about 17; achenes sparsely 
glandular-pubescent, the ribs obscure; pappus of 35 to 40 minutely scabrous bristles. In

sand and among rocks at lower elev. in the Trans-Pecos near the Rio Grande, late spring
fall; also s. Ariz., n.w. Mex. (incl. Baja Calif.). 

13. Brickellia Shined Flyr. Viscid perennial herb to 6 dm. tall from a compact woody
rootstock; stems striate, glandular-pilose; leaves opposite below, subopposite to alternate 
above, with a petiole about equaling the ovate to deltoid thin blade, margins coarsely 
crenate-dentate, apices acute to slightly acuminate, thin; inflorescences corymbose or 
with smaller clusters of heads disposed along the stems in addition; involucre about 4 
mm. across, the bracts several-seriate, 15 to 20, acuminate; achenes 5-ribbed ( or with a
few additional indistinct ribs), sparsely pubescent; pappus of about 30 scabrous bristles.
Eupatorium Parryi Gray. Higher elev. in the Chisos Mts. and in canyons in Val Verde
Co., late spring-fall; also n. Mex., but rare.

14. Brickcllia Fendleri Gray. Shrub usually less than 1 m. tall, much-branched from
near the base; stems with crisped hairs; leaves alternate, with a petiole a third to one 
half as long as the broadly ovate to deltoid blade, margins crenate-dentate, attenuate at 
the apices; inflorescence a panicle but the heads usually densely clustered, somewhat 
nodding; involucres nearly as broad as high, bracts about 20 to 25, conspicuously unequal, 
minutely pubescent especially near the margins, obtuse to acute at the apices; achenes 
5-ribbed ( or occasionally with a few intervening between these), coarsely pubemlent;
pappus of about 25 scabrous bristles. Eupatorium Fendleri (Gray) Gray. l\foist places at
higher elev. in the Guadalupe, Davis and Chisos mts., July-Oct.; also N.M. and Ariz.

15. Brickellia grandiflora (Hook.) Nutt. Perennial herb, usually much less than 1 m.
tall, from a fusiform rootstock; stems few, erect, crisped-puberulent; leaves opposite 
below to alternate above, triangular or somewhat hastate, with a petiole more than half 
as long as the crenate-dentate blade, apices long-attenuate; inflorescence more or Jess 
paniculate but heads crowded at the tips of the branches; involucre about 7-8 mm. broad, 
the outer bracts with caudate-acuminate tips, the inner acute; florets with slightly en
larged throats; achenes somewhat constricted near the apex, IO-ribbed (obscurely), 
minutely puberulent; pappus bristles about 25 to 30, scabrous, somewhat caducous. In

high forests in the Guadalupe, Davis and Chisos mts., July-Oct.; also Mo., Ark., Neb. 
and Colo. w. and n. to Calif. and B.C., and in n. Mex. ( incl. Baja Calif.) 

6. KUHNIA L. FALSE BoNEsET 

Perennial herbs from vertical obconical woody taproots, the crowns usually several; 
stems I to several, simple or branched, erect to decumbent; leaves alternate ( in young 
plants or young stems the lowermost leaves sometimes opposite); heads solitary or few 
and long-peduncled or in subcorymbose or paniculate aggregations; involucres subcy
lindric to turbinate or campanulate; phyllaries firm ( often chartaceous in age), in 4 to 7 
series (but only the outer 2 to 4 series distinctly graduated in size), the outer ones 
Ianceolate to deltoid, acute or acuminate, the inner ones linear or narrowly oblong or 
oblanceolate; receptacle flat or slightly convex, naked; ray flowers absent; disk flowers 
perfect, fertile; corollas regularly 5-lobed at summit, whitish to yellowish or reddish; style 
tips flattened, clavate, long; achenes columnar or slightly clavate, IO-ribbed ( or also in 
some specimens with extra intermediate weaker ribs); pappus of 10, 15 or 20 equal uni
seriate plumose bristles slightly shorter to slightly longer than the corollas. 

A North American genus of about half a dozen species. 
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I. Stem leaves all narrowly linear and entire, not more than 3 mm .. broad ( 2)
1. Stem leaves linear-lanceolate to broadly rhombic, at least the middle and lower ones

more than 3 mm. broad ( 3) 

2 (I). Leaves narrowly linear, 0.5-1 mm. broad, very numerous and crowded, the upper 
ones little reduced; stems simple up to the narrow part of the plant where the 
heads are borne on ascending branches •.....••...• I. K. leptophylla. 

2. Leaves linear to lanceolate, tlie larger ones 1-3 ( -8.5) mm. broad, scattered, the
upper considerably smaller; branching usually profuse and spreading .. .•. ..... 
. . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 2. K. chlorolepis. 

3(1). Leaves sessile or subsessile, entire or rarely with a single pair of prominent teeth 
near the base, the larger blades 1.5-8.5 mm. broad; heads solitary or in loose 
clusters of 2 to 5, on peduncles or branchlets 5-30 ( -120) mm. long ........ .. . 
• • . . . . . • . . • . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . 2. K. chlorolepis. 

3. Leaves subsessile or short-petioled, the petioles to I cm. long, the blades entire or
coarsely and deeply toothed with the larger ones 5-45 mm. broad; heads mostly in 
rather dense clusters of 3 to 8, on peduncles 3-20 mm. long, or a few solitary or in 
pairs on peduncles as much as 40 mm. long . . . . ... 3. K. eupatorioides. 

I. Kuhnia leptophylla Scheele. Stems 2-7 drn. tall; leaves very numerous, often with
axillary fascicles, sessile, the upper ones little-reduced, the narrowly linear blades to 5 
cm. long and I mm. broad, entire and with revolute margins, scabrous above, punctate
beneath, falcate or twisted; branches in the head-bearing region closely ascending so that
the stem with heads is rather narrowly cylindric; involucres 7.8-9 mm. high; flowers 17
to 25; phy1laries linear; corol1as about 6.3 mm. long; achenes IO-ribbed, 5-6 mm. long;
pappus conspicuously plumose, brown, 4.5-5.5 mm. long. Local on limestone slopes and
in stream beds, s. part of Edwards Plateau, Sept.-Nov.; endemic.

2. Kuhnia chlorolepis Wool. & Stand!. Stems 30-75 cm. tal1, usually bushy-branched
in the upper third or nearly from the base, minutely pubescent; stem leaves sessile or 
subsessile, linear or narrowly oblong to lanceolate, entire or very rarely with a basal pair 
of salient teeth, green and scabrous above, paler, punctate and glabrous beneath, 1- or 
the larger 3-nerved; middle and lower leaf blades 25-55 (-75) mm. long, 1.5-8.5 mm. 
broad; heads solitary and terminal on the branchlets or in small loose clusters of 2 to 5; 
peduncles 5-30 mm. long; involucres 8-12 mm. high; flowers 15 to 34; phyllaries linear 
to oblong or oblong-lanceolate, obtuse and apiculate; corollas 6.3-7.5 mm. long; achenes 
4.8-5.2 mm. long, blackish-brown; pappus bristles 5-6.3 mm. long. Infrequent in the 
Trans-Pecos and w. part of Edwards Plateau, late summer-fall; Chih., Coah., Dgo., N.L., 
Son., Zac., Ariz., Colo., N.M., Tex., (Ut.?). 

3. Kuhnia eupatorioides L. Stems solitary or few, 4-13 dm. tall, erect, simple below
the head-bearing region; stem leaves narrowly lanceolate to broadly rhombic-lanceolate, 
the largest ones 25-100 mm. long and 5-40 mm. broad, minutely scabrous and resin
dotted above, paler and reticulate-veiny and resin-dotted beneath, marginally entire to 
sparingly and shallowly dentate; petioles of largest leaves to I cm. long; branching in the 
head-bearing region rather spreading and loose; heads corymbosely clustered; involucres 
7-14 mm. high; flowers 7 to 33; phyllaries in about 4 series, striate, hirsutulous, more or
less resin-dotted, the outer subulate-deltoid to lanceolate with acute to very narrowly
linear tips, 0.6-1.1 mm. broad; corollas creamy or yellowish, 4.5-5.8 mm. long; achenes
IO-ribbed, 4.5-5.2 mm. long; pappus bristles 20, white to brownish, 4.5-5.5 mm. long.
Widespread e. of Trans-Pecos, flowering in very late summer and fall, with 3 varieties
in Tex. as follows:

Var. eupatorioides. Middle and outer phyllaries acute or acuminate, usually all con
siderably less than three fourths as long as the inner and erect and appressed; flowers 
7 to 14 per head; involucres 7-10.5 mm. high. In deep sandy soils of e. Tex., s.w. to 
Bexar and Wilson cos.; widespread in e. U.S., n. to Ind., Pa. and N.J. 

Var. texana Shinners. Middle and outer phyllaries with conspicuous elongate falcate or 
twisted filiform tips, usually at least some of them from three fourths to fully as long 
as the inner. Calcareous soils of n.-cen. Tex. and e. part of Edwards Plateau and rare 
in the Plains Country; also known in Okla. 

Var. corymbulosa T.&G. Outer phyllaries much as in var. eupatorioides but involucres 
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8.7-14 mm. high and heads with 14 to 33 flowers. Plains Country; also midwest. U.S. 
from 0. to N. M. and Mont. Another variety, var. ozarkana Shinners, is known from Ark., 
Ill. and Mo. 

7. AGERATUM L.

An American genus of about 3 dozen species. 

1. Ageratum corymbosum Zuccag. Subshrubs or perennial herbs 3-7 run. tall, the
culms often partly decumbent, often rather freely branched; leaves opposite ( or those 
bracteais in the upper head-bearing extremity not}, firm-membranous; blades ovate to 
rhomboid-lanceolate, 3-6 cm. long, 14-35 mm. broad, acute, basally rotund or cuneate, 
marginally crenate to dentate, rarely serrate, from the base 3- ( to 5-} nerved, pubescent, 
more densely so below; petioles 4-8 mm. long; heads about 7 mm. thick, in tight corymbi
form aggregation at the ends of the branches; involucre campanuiate to hemispheric; 
phyllaries linear-lanceolate, attenuate, hispidulous, 2-ribbed, in 2 or 3 series, well-imbri
cated and graduated; receptacle essentially fl.at, naked; ray flowers absent; disk flowers 
perfect, fertile, the corolla blue and 5-toothed terminally; achenes 2.2 mm. long, black
brown to black, glabrous, 5-ribbed; pappus a low irregular crown of connate scales 
0.3 mm. long, persistent. Reported to occur in the Trans-Pecos, apparentl

r, 
through the 

mistaken assumption that Wright's collection locality "Guadalupe Pass ' is in Tex.; 
actually it is in s.w. N.M. near the Ariz. border; widespread in Mex. highlands. 

8. TRICHOCORONIS GRAY

Annual (?) glabrous herbs 5-30 cm. tall, freely branching from the base and rooting 
at the lower nodes; most of the leaves opposite, only a few upper ones becoming alternate, 
sessile, 1-3 (-6) cm. long, often shallowly to deeply incised into 3 lobes nearly to the tip 
but otherwise entire and oblong to cuneate; heads singly terminating the branches; 
involucres hemispheric, 2-6 mm. high; phyllaries linear or oblong, in roughly 2 subequal 
series, weak and thin and each obscurely 3-nerved; receptacle slightly convex, naked; ray 
flowers absent; disk flowers perfect, fertile, numerous, the corollas whitish or purplish
white, sharply divided into a minute glandular-pubescent tube and an abruptly flaring 
5-toothed limb; achenes 1-2 mm. long, slightly flattened, 5-ribbed at maturity, glabrous,
linear, dark; pappus essentially absent or of a few very minute fimbrillate scales.

A genus of 2 species, both occurring in Texas. 

1. Achenes about 1 mm. long and involucre about 2 mm. high . ............... . . .• 
. • . • • . • • • . • • • • . • • • • . • • . . • • • • • • • • . . . . • • . . . . • • • 1. T. W riglitii. 

1. Achenes about 2 mm. long and involucre about 5 mm. high .......... .. ....... . 
. . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . • . . . . . 2. T. rioularis. 

1. Trichocoronis Wrightii Gray. Depressed annuals (?} with fibrous roots, usually
spreading so that the diameter of the clump is greater than the height of the plant; leaves 
usually oblong, only obscurely toothed near the apex; involucre about 2 mm. high; corolla 
about I mm. long; achenes about 1 mm. long. Local in moist swales, calcareous clay 
soil, Rio Grande Plains and s. part of s.e. Tex. ( also Gonzales Co.), spring; also Tam.; 
adv. in Calif. 

2. Trichocoronis rivularis Gray. Much-branched and rooting at the nodes, spreading or
sprawling; leaves often flaring and slightly lobed apically; involucre usually 5-6 mm. 
long; corolla 2-3 mm. long; achenes about 2 mm. long. ST1innersia rioularis (Gray) King 
& Rob. Very rare and local in moist spring-fed swales and rooted and submersed in streams 
in n.e. part of Rio Grande Plains and s. part of Edwards Plateau, spring; also Coah. 

9. CARMINATIA DC. PLUME-WEED 

A monotypic genus. 

I. Carminatia tenuiHora DC. Taprooted annual; stems usually subsimple or few
branched, ( 1-) 2-5 drn. tall; most of the leaves opposite or the uppermost few alternate; 
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blades thin, deltoid to ovate-deltoid, 2-5 cm. long, coarsely serrate, acutish, petioles 
about as long as the blades; heads often in interrupted-spiciform arrangement in the upper 
parts of the stem ( or branch); involucre 10-15 mm. high, nearly cylindrical when young 
or at fruiting time narrowly obconic; phyllaries in about 4 rough series and strongly 
unequal or often extremely strongly graduated and no two of the same length, subulate 
or lanceolate, few-nerved, glabrous, the outennost only 2 mm. long; receptacle about 
l mm. broad, essentially fl.at, naked; ray flowers absent; disk -flowers few, perfect, fertile,
the corolla white or greenish-white, extremely shallowly 5-toothed terminally; achenes
columnar, 5-ribbed; pappus deciduous as a unit, composed of a basal ring to which are
attached about 10 dorsiventrally flattened plumose bristles. Rare in moist canyons, Davis,
Chisos and Chinati mts. in the Trans-Pecos, Aug.-Oct.; C.A. n.w. to Ariz. and Tex.

10. STEVIA CAV.

Perennial herbs, subshrubs or shrubs, or much-branched above the base, usually 5-10 
dm. tall; leaves opposite ( or subopposite, scattered or alternate in S. serrata ), usually 
elongate, unlobed, often serrate, usually 1:hort-petiolate, minutely resin-dotted; heads in 
tight corymbifonn aggregations at the top; involucre nearly cylindric; phyllaries 5 ( or 6), 
usually nearly linear or oblanceolate-linear, occasionally I or 2 narrow shorter leafl.ike 
bracts also present near the base; receptacle flat, naked; ray flowers absent; disk flowers 
5 ( or 6), perfect, fertile, the corolla white or purplish-white and 5-toothed terminally; 
achenes columnar, 5-ribbed, black; pappus usually of I to 3 stiff awns ( these absent in 
some flowers of the head in some species ) and minute intermediate scales. 

A genus of perhaps 100 species of the Americ::i.s from Argentina and Chile to south-
western United States. 

I. Distinctly shrubby plants of branched habit or ligneous only near the base ( 2)
I. Herbaceous or nearly so ( 3)

2( I). Leaves pubescent on both surfaces .............. 3. S. rhombifolia. 
2. Leaves entirely glabrous or at most obscurely hirtellous ...................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I. S. salicifolia. 

3(1). Leaves alternate or scattered ................... 2. S. serrata. 
3. Leaves ( at least the main cauline) opposite .......... 3. S. rhombifolia. 

1. Stevia salicifolia Cav. HxERBA DEL AIRE. Slender-stemmed viscid vernicose shrubs
2-8 dm. tall; leaves opposite, narrowly lanceolate to usually linear, alternate on the upper
and lower part of stem, sharply serrate to nearly entire, penninerved; heads about I cm.
long; phyllaries acute; most of the achenes awned. S. foliosa Small. Reported to occur
in Tex. but we have not seen any Tex. collections, fall (?); widespread in the highlands
of Mex. s.e. to Ver. and Pue.

2. Stevia serrata Cav. Erect perennial 4-8 dm. high; stem usually virgate, very leafy;
leaves alternate or scattered or merely subopposite, often oblanceolate to spatulate-linear 
but variable, usually strongly serrate in the distal half, 3-5 cm. long, usually 2-8 mm. 
broad, attenuate and sessile basally, green and resin-dotted above and below; heads 8-10 
mm. long; phyllaries resin-dotted; pappus a corona of short scales, some of the flowers
also with 2 or 3 long awns. Incl. var. ivaefolia ("Willd.) Robins. Rare in Trans-Pecos
mts., Aug.-Oct.; Tex., N.M. and Ariz. s.e. to Ecu. and Venez.

3, Stevia rhombifolia H.B.K. Erect herbaceous perennial or subshrub, or even at times 
distinctly fruticose, 6-12 dm. tall, single-stemmed at base, sometimes virgate but usually 
having several pairs of opposite branches above the middle; leaves opposite ( or in the 
upper few cm. of the head-bearing portion alternate), acutish to acuminate, crenate
serrate from below the middle, entire toward the gradually narrowed sessile or short
petioled base, hirtellous to rather copiously pubescent on both surfaces at least near the 
veins, 2-6 (-9) cm. long, 15-25 ( 40) mm. broad; heads 6-9 mm. long; phyllaries minutely 
resin-dotted, 4-5.7 mm. long; pappus of a crown of short erase scales and most of the 
achenes also with I ( or 2) long awns. Rare in the Trans-Pecos ( Chisos Mts.), late sum
mer; highlands of Mex. and C.A. 
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11. MIKANIA WILLD.

An American genus of about 17 5 species. 
I. Mikania scandens ( L.) Willd. CLrMmNG HEMP-WEED. Perennial twining vine; leaves

opposite; blades elongate-deltoid, acute, ( 2-) 3-10 cm. long, marginally undulate or 
shallowly lobed, basally often slightly cordate; petioles about half as long as blades; 
heads in corymbiform aggregations at the ends of the branches; phyllaries 4, lanceolate,. 
a few mm. long, equal, often with a fifth one attached in an outer "series;" receptacle less 
than 1 mm. broad, essentially flat, naked; ray flowers absent; disk flowers uniformly 4 per 
head, perfect, fertile, the corolla whitish and 5-toothed terminally; achenes short
columnar or slightly obconical, 5-ribbed; pappus persistent, of about 30 rather stiff 
bristles. Incl. var. pubescens T.&G. Infrequent in  river bottoms and other moist woods, 
e. and s.e. Tex., rare in Rio Grande Plains and n.-cen. Tex., late summer-fall; warmer
parts of Am., n. to Sin., and to N.E. and s. Ont.

12. EUP ATORIUM L. BONESET. THOROUGHVVORT 

Usually perennial herbs, also fairly commonly scandent elongate perennial herbs, or a 
few species of shrubs; leaves opposite; heads often in roughly corymbiform aggregations 
either at the top of the plant or terminal on the branches; involucre hemispheric or cam
panulate to essentially cylindrical; phyllaries more than 4, in 2 to 6 series, either subequal 
( when few-seriate) or strongly imbricated, usually with 1 or more vertical nerves, 
usually herbaceous ( rarely papery) in texture, occasionally somewhat indurate basally; 
receptacle flat to conic, naked; ray flowers absent; disk flowers few to numerous, perfect, 
fertile, the corolla equally 5-toothed terminally, whitish, bluish, purplish or roseate; style 
branches long and clavate; achenes usually blackish, mbcolumnar or gently narrowed 
to the �ase, 5-ribbed ( occasionally fainter intermediate stripes visible); pappus of slender 
bristles, persistent. Osmia Sch. Bip.; Conoclinium ( L.) DC. 

Primarily an American genus of about 1,000 species, a few in Europe, Asia and Africa. 
Eupatorium is exceedingly closely related to Brickellia, and the two genera could easily 
be united with no violence to their taxonomy. lHikania could even more easily be sub
merged in Eupatorium. 

1. Leaf blades dissected into linear or filiform segments less than 2 mm. broad or if
entire tl1en linear or filiform, not more tlian 2 mm. broad ( 2) 

1. Leaf blades simple and broader than 2 mm. or dissected but the divisions broader
than 2 mm. ( 3) 

2 ( 1). Leaves or their segments filiform, 0.5 mm. broad or narrower ....... : ....... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. E. capillifolium. 

2. Leaves or their segments 1-2 mm. broad . . . . . . . . . . . . . 2. E. compositifolium. 

3 ( 1). Leaves connate-perfoliate . . . . . . . . . . . . . . . . . . . . . . 8. E. perfoliatum. 
3. Leaves not conn a te-perfoliate ( 4)
4 ( ,3). :1\-fost of the leaves deeply palmately 3-lobed m�d the 3 lobes again pinnately

dissected .................................... 15. E. Greggii. 
4. Mo!>t of the leaves unlobed ( 5)
5( 4). lnvolucres cylindric and the phyllaries in a number of series and very strongly

imbricate ( 6) 
5. Involucres usually obconic to hemispheric and the phyllaries in 2 to 4 series and

weakly if at all imbricate ( 8) 
6(5). Leaves whorled .............................. 11. E. fistt1losum. 
6. Leaves opposite ( 7)
7 ( 6). Leaves lance-linear; achene about 2-2.4 mm. long .. 13. E. ivaefolium.
7. Leaves deltoid-ovate to rhombic-ovate; achene about 4 mm. long .............. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14. E. oclorat11111. 
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8( 5). Petioles less than 2 mm. long, or absent ( 9)8. Petioles 2 mm. long or more ( 14) 
9 ( 8). Leaves deltoid-ovate . . . . . . . . . . . . . . . . . . . . . . . . . . 7. E. rotundifolium.9. Leaves elliptic or oblong to linear ( 10) 

10(9) .. I.n.�
e

�-�����i�� .���- ����- ��i�� ���s: -������r�� -��ou:. 1E�,:;,!;f;;;: • • • • • • • • • 

10. Inner phyllaries blunt or if acutish then not white except in a very thin marginalzone (11) 

11( 10). Principal leaves prominently 3-nerved at the base, narrowed to a narrowly marginal subpetiolar base 1-2 mm. long; inner phyllaries narrowly obovate, broadlyrounded apically; north-central Texas . . . . . . . . . . . . . 9. E. altissimum. 11. Principal leaves only faintly if at all 3-nerved; inner phyllaries mostly narrowlyoblong to lanceolate or linear; east and southeast Texas ( 12) 
12( 11). Involucres 3-4 mm. high . . . . . . . . . . . . . . . . . . . . . . 3. E. glaucescens.12. Involucres 4-7 mm. high ( 13) 
13( 12 ), Principal leaves 3-11 cm. long, usually 1-3 mm. broad ................... .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. E. hyssopifolium.13. Princ ipal leaves 2-5 cm. long, usually 3-8 mm. broad . . 5. E. linearifolium.

14( 8). Whitish flowered shrubs ( 15) 14. Herbs, subshrubs or lianes or if approaching a shrubby habit then flowers notwhitish ( 16) 
15( 14). Leaf blades 1-2 cm. long; petioles ( 2-) 3-5 mm. long; Trans-Pecos Texas ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24. E. Wrightii. 15. Leaf blades (2-) 3-5 (-7) cm. long; petioles 3-10 (-15) mm. long; east of Trans-Pecos Texas .................................. 23. E. havanense.

16( 14). Receptacle markedly convex to usually beehive-shaped; corollas bluish orpurplish, rarely whitish ( 17) 16. Receptacle essentially flat; corolla whitish varying to pink or lilac-white, rarely ornever blue or purple ( 19) 
17 ( 16). Scandent shrubs or woody non twining vines of extreme south Texas woodlands............................................. 18. E. azureum.17. Stems always herbaceous ( 18) 

18( 17). Blades deltoid; stems scandent-climbing to 2 m. tall .................... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 17. E. coelestinum. 18. Blades oblong, usually 2 to 3 times as long as broad, the lower corners often prolonged parallel to the petioles ( subcordately); stem not scandent, not more than 1m. tall, much of it reclining and node-rooting ..... 16. E. betonicifolium. 

19 ( 16). Involucre densely and softly pubescent and resin-dotted ................. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. E. seratinum. 19. lnvolucre glabrous to granular-puberulent, rarely resin-clotted ( 20)
20(19). East of Trans-Pecos Texas ( 21)20. Trans-Pecos Texas ( 22) 
21 ( 20). Corolla glabrous ............................ 19. E. incarnatum.21. Tips of corolla lobes dorsally pubescent ............. 20. E. rugosum. 

22(20). Blades broadly lanceolate; phyllar ies very acute .. 12. E. solidaginifolium.22. Blades proportionately broader, ovate or deltoid-ovate ( 23) 
23(22). Rhizomes slender, rarely woody; leaf blades rarely cordate; whole plant neveryellow-green; tips of corolla lobes dorsally pubescent; involucre essentially glabrous ............................................. 21. E. Rothrockii. 23. Rhizomes woody, with thicker woody crowns at intervals; leaf blades usually slightlycordate; whole plant usually grayish-yellow-green; tips of corolla lobes glabrous;involucre usually granular-puberulent ............ 22. E. herbaceum.
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1. Eupatorium capillifolium (Lam.) Small. Doc-FENNEL. Coarse rhizomatous perennial
( reported to be annual elsewhere) erect herb to 3 m. tall; stems scabrous-hirsute; leaves 
crowded, mostly alternate, 1- or 2-pinnately divided into many segments, the divisions 
0 .5 mm. broad or narrower, on the upper leaves entire; heads in an elongate leafy much
branched wandJike or thyrsiform or paniclelike arrangement, very numerous, green to 
bronze, 3- to 5-fiowered, 2-3 mm. long; involucre obconic, about 3 mm. high, nearly 
glabrous; phyllaries roughly biseriate, the principal ones subequal, few, oblong, about 
3 mm. long, mostly green with whitish margins, often with 4 green veins visible under 
high magnification; outer phyllaries very few, much shorter; corolla white; achenes about 
1 mm. long. Infrequent or rare in sandy soil, e. and s.e. Tex., Oct.; s.e. U.S. 

lntergrading completely with E. compositifalium and scarcely deserving separate recog
nition. Possibly our plants are not true E. capillifolium of the eastern coast (Va. to Fla.) 
which is described in some manuals as an annual. 

2. Eupatorium compositifolium Walt. YANKEE WEED. Identical to E. capillifolium but
with coarser, harsher pubescence; leaf segments or leaves 1-2 mm. broad; involucres 
3, 3-4.5 ( -5) mm. high; achenes about 1.5 (-2) mm. long; the other parts correspond
ingly averaging larger. Exceedingly abundant in overgrazed pastures and disturbed areas 
of sandy soil, e. and s.e. Tex. and coastal parts of Rio Grande Plains, Sept.-Oct. ( rarely 
as late as Jan.); s.e. U.S. 

Apparently hybridizing occasionally with E. perfoliatum, the hybrids having been 
called E. pinnatifidum Ell. 

3. Eupatorium glaucescens EH. Perennial herb from short ligneous rhizomes; stems
few, mostly simple from the base, ( 3-) 5-8 dm. tall; leaves opposite, narrowly oblong to 
oblong-lanceolate or oblong-oblanceolate, 3-5 ( -8) cm. long or essentially absent; heads in 
a roughly corymbiform cluster at the top; involucre 3-4 mm. long, obconic; phyllaries in 
2 distinct size-classes ( the outer extremely short), softly and usually copiously pubescent, 
often resin-dotted, with a very narrow white border all around; flowers whitish or 
brownish-white. E. cuneifolium Willd., E. semiserratum DC., E. semiserratum DC. var. 
lancifolium T.&G. Frequent in sandy soil, e. and s.e. Tex. ( s. to Aransas Co.), Aug.-Sept.; 
-s.e. U.S.

4. Eupatorium hyssopifolium L. Perennial herb from short rhizomes; stems few,
ascending ( 2-) 3-5 ( -7) dm. tall; leaves opposite, often with fascicles of smaJler leaves
in the axils, the principal ones 3-11 cm. Jong, usually subentire or with obscure appressed
teeth in the distal half, linear or Janee-linear, 1-3 (-10) mm. broad; heads 3- to 7-flowered;
involucre 4.5-5.5 mm. high, subcylindric, canescent-pilose; inner phyllaries narrowly
oblong, round-tipped or blunt, the narrow margins thinner, whitish; flowers white, ex
serted. Incl. var. calcaratum Fem. & Schub. Said to occur in e. Tex., but we have seen
no specimens, late summer and early fall; s.e .. U.S. and Coastal States n. to Mass.

The complex including E. glaucescens, E. linearifolium and E. hyssopifolium needs
much further taxonomic evaluation.

5. Eupatorium linearifolium Walt. Perennial herb, the stem loosely bushy-branched
from near the base, 4-10 dm. tall, pilose above; leaves narrowly oblanceolate to Jinear
spatulate, entire, tapering to a slender base, obtuse, minutely pilose, the larger ones 2-5
cm. long and 3-8 mm. broad, usually with shorter leaves fascicled in the axils; involucre
4-7 mm. high; phyllaries in 2 ( or 3) series, pilose, the inner ones subequal, acutish,
outer ones much shorter than the inner ones. E. tortifolium Chapm. Reported to be
present in e. Tex., but we have seen no specimens, late summer-fall (?); coastal states,
Va. to Tex.

6. Eupatorium leucolepis (DC.) T.&G. JusncE-WEED. Perennial herb from a short
knotty fibrous-rooted stock; stems erect, 8-12 dm. tall, minutely gray-puberulent; leaves 
opposite, firm and fairly thick, nearly sessile, those of midstem 3-8 cm. Jong and 5-9 mm. 
broad, broadly linear or narrowly oblong, dull-gray, bluntish, on each side in the upper 
two thirds to five sixths the length with 7 to 12 appressed teeth; heads dirty-white, in a 
roughly corymbiform arrangement at the tip; involucre inverted-conical, about 7 mm. 
high; phyllaries in 2 or 3 series, sharply differentiated with a minute outer series and the 
longer inner series, the longer ones subulate, acute, mostly herbaceous, with a nar
row white margin and white tip-portion ( often as much as a third the total length). 
Rare in e. and s.e. Tex. (Hardin, Jasper, Orange and Tyler cos.) in sandy or boggy woods, 
Oct.; near the coast, N.Y. to Tex. 
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Apparently intergrading or introgressing in Texas with E. glaucescens which is ex
tremely closely related. 

1. Eupatorium rotundifolium L. Perennial herb from short rhizomes with thick masses
of fibrous roots; stems one or few, nearly simple, erect, ( 3-) 5-12 din. tall, hispid, often 
scaberulous; leaves deltoid-ovate to ovate-deltoid, serrate, blunt or rarely acutish, basally 
truncate or less commonly shortly narrowed ( very broadly cuneate), 3-nerved basally; 
heads few-Bowered; involucres softly pubescent, obconic, 4.5-5.5 mm. long, often resin
dotted; phyllaries in roughly 2 size-classes ( the outer ones much less than half as long 
as the inner), linear, nerveless, grayish, with narrow whitish margins all around, blunt 
or rarely acutish with whitish tips; receptacle essentially Hat; corollas whitish. E. sca
bridum Ell. Frequent in ( often moist) sandy loam, forested areas, e. and s.e. Tex., rare 
inland to n.-cen. Tex., (July-) Aug.-Sept.; s.e. U.S. and near the coast n. to N.Y. 

8. Eupatorium perfoliatum L. THOROUGHWORT. Rhizomatous perennial forming col
onies; aerial stems ( 3-) 5-15 din. tall, simple below, branched in the upper part; leaves 
opposite, lanceolate, sessile, perfoliate, ( 3-) 5-15 cm. long, serrate, softly pubescent 
especially on the underside; heads numerous and crowded, 10- to 20-Bowered; involucre 
obconic, 3-5 mm. high, softly grayish-pubescent; phyllaries in 2 or 3 size-classes, the 
outer much shorter than the inner, oblong-linear, blunt (outer) to acu tish (inner), the 
margins and tips thin and whitish; Bowers whitish. Infrequent in moist sand, e. Tex., late 
summer-fall; most of e. U.S. 

9. Eupatorium altissimum L. Rhizomatous perennial, 5-20 ( -27) din. tall, aerial stems
nearly simple except in the uppermost head-bearing region; leaves mostly opposite, those 
of midstem narrowly elliptic, 4-10 cm. Jong, 6-12 ( -30) mm. broad, antrorsely appressed 
serrate in the upper third to half with 7 to 15 teeth on each side, definitely 3-nerved; 
fascicles of smaller leaves often present in the axils; petioles absent or only 1-2 mm. long; 
heads dirty-white, subcorymbosely arranged, about 5- to 7-Howered; involucre obconic, 
3.8-4.3 mm. high; phyllaries graduated, narrowly obovate, mostly herbaceous but with 
narrow hyaline margins, quite blunt; flowers whitish. Infrequent in open plains, n.-cen. 
Tex. ( Collin, Denton, Fannin, Grayson, Lamar and Tarrant cos.), Aug.-Oct.; most of 
e. U.S. ( but not near the coast.)

10. Eupatorium serotinum Micbx. Rhizomatous perennial forming colonies; stems
scattered, ( 3-) 5-12 ( -15) dm. tall, simple below, branched above; leaves opposite for 
most of the length, approximate; blades narrowly ovate to lance-ovate or ovate-lanceolate, 
( 3-) 5-10 (-15) cm. long, serrate most of the length, 3-nerved basally, softly and minutely 
pubescent at least beneath, acute, basally rounded or cuneate ( rarely somewhat trun
cate); petioles 1-3 cm. long; heads densely crowded in rather Hat-topped terminal 
arrangements, with 12 to 15 Bowers; involucres obconic, softly pubescent and resin
dotted, 3.5-5 mm. high; phyllaries in roughly 2 ( or 3) size-classes ( the outer ones about 
a third as long as the inner), linear, blunt, the margins and tips whitish; receptacle 
slightly convex; flowers whitish. Frequent in open places, e., s.e. and n.-cen. Tex., s. to 
Kleberg Co. and w. to Llano region, also Val Verde Co., (Aug.-) Sept.-Nov.; s.e. U.S. 
n. to N.J., 0., Ind., Wisc. and w. to Kan., Okla., Tex.; also n.e. Mex.

11. Eupatorium Sstulosum Barr. JOE-PYE-WEED, TRUMPET-\VEED. Coarse subrhizoma
tous perennial herb 1-3 m. tall; stems mostly simple, virgately ascending, often purplish
green, some of the intemodes hollow; leaves whorled, lance-ovate to ovate-elliptic, 1-2 
dm. long, coarsely crenate-serrate, about 2 to 3 times as long as broad, penninerved, 
acute or very slightly acuminate; petioles ( 1-) 2-3 cm. long, blackish; heads in a usually 
round-topped or domed mass at the top; involucre cylindric, about 1 cm. high; exterior 
phyllaries closely imbricated in about 4 series, the outermost extremely short, all usually 
purplish-striate but mostly pale or whitish and not herbaceous ( except the shorter outer 
ones); receptacle Hat; flowers 5 to 8 per head; corollas purple to lilac-pink to rosy
brownish-lavender, 3.5-4.8 mm. long, scarcely exserted. Infrequent to rare in sandy 
forested areas, e. Tex. ( Houston, Newton and San Augustine cos.), July-Aug.; e. U.S. 
w. to Ia., Okla. and Tex.

At times confused with E. purp11reum L. which has not been found in Tex. but is to 
be expected; E. purpurcum has creamy-white to pale-purple corollas 5.5-7.5 mm. Jong 
that are strongly exserted. 

12. Eupatorium solidnginifolium Gray. Subshrub with a nwnber of rigidly ascending
stems ( or branches) ( 3-) 4-6 ( -10) elm. tall; leaves opposite; blades broadly lanceolate, 
25-60 ( -90) mm. long, basally shortly rounded to truncate, apically long-attenuate and
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slightly acuminate, subentire or the larger ones often with 3 to 5 obscure appressed teeth 
on each side, essentially glabrous, 3-nerved; petioles 2-4 ( -6) mm. long; upper leaves 
suppressed; the short bracteate upper branches bearing rounded masses of heads, the 
entire end of the stem with its several "corymb" -bearing short branchlets forming a sort 
of elongate thyrse; heads usually with only 3 to 5 flowers; involucre obconic, about 5 mm. 
long; phyllaries essentially uniseriate ( occasionally the bracteal leaves of the peduncles 
so close to the involucre as to resemble outer phyllaries), lanceolate, very acute, mostly 
thin and stramineous except for the three darker nerves; corollas apparently lilac-white 
or pinkish-white, scarcely exserted from the involucre. Freriuent in mts. of the Trans
Pecos, usually in mesic canyons, (Aug.-) Sept.-Nov.; Chih., Coah., Dgo., Ariz. and 
Tex. 

13. Eupatorium ivaefolium L. Perennial ( rarely suffruticose) from fibrous root system;
stems to 2 m. high, weak and semiscandent usually; leaves opposite, lance-linear, 3-nerved, 
essentially entire or obscwely serrate, acute, pubescent, 3-7 cm. long, 5-22 mm. broad; 
petioles about 1 mm. long; heads numerous, in subcorymbiform clusters at the ends of 
the ascending branches, suhcylindric, about 8 mm. high and 3-4 mm. thick; involucre 
5-8 mm. high, half as thick; phyllaries strongly graduated in about 5 series, appressed,
blunt, firm, stramineous, with several strong purplish nerves near the tip, the outer ones
with purplish-pubescent tip-splotches; receptacle low-convex, naked; ray flowers absent;
disk flowers about 20 to 25, perfect, fertile, the corolla pale-blue or pink and terminally
5-toothed; achene about 2-2.4 mm. long, black, columnar, 5-ribbed; pappus persistent,
of about 30 slender stiffish bristles. Osmia ivaefolia ( L.) Small. Rare in s.e. Tex., fall;
warmer parts of Am. n. to Miss., La., Tex. and Cuba.

14. Eupatorium odoratum L. CRUCITA. Subshrub at our latitude (shrubs in the tropics),
1-2 m. tall, suberect or scandent; stems spreading-villous; intemodes often 1 dm. or more
long; branches opposite, divaricate, often curved upward; leaves deltoid- or rhombic
ovate, 3-10 cm. long, 1-3 cm. broad, long-acuminate, subentire to few-toothed, basally
narrowed and often acutish, sparingly villous above, moderately pubescent to velvety
beneath, 3-nerved from the base; petioles 3-12 mm. long; heads in numerous showy
corymbiform aggregations; involucres subcylindric, 8-10 mm. high, about hall as thick;
phyllaries in about 5 series, strongly graduated, the blunt discolored apexes appressed;
receptacle convex, naked; ray flowers absent, disk flowers 20 to 35, the corollas lilac to
bright-purplish-blue, usually fragrant; achenes columnar, black, 5-ribbed, about 4 mm.
long; pappus of stiffish bristles, persistent. Osmia odorata ( L.) Sch. Bip., 0. conyzoides
Vahl. Infrequent in s.e. Tex. and Rio Grande Plains, (late summer-) fall; warmer parts
of Am., n. to the Gull States.

15. Eupatorium Greggii Gray. Perennial herb, the bases fibrous-rooted and occasion
ally subrhizomatous; aerial stems weak, 3-8 (-12) dm. tall, often tortuous, sometimes 
semiscandent, the uppermost 1-2 dm. of the branches few-noded; leaves opposite, nearly 
sessile, ovate or deltoid in over-all outline but deeply palmately 3-lobed with the 3 main 
lobes again pinnately dissected, pubescent and minutely resin-dotted; heads in tight 
subcorymbiform clusters terminating the branches; involucre hemispheric, 4-6 mm. high; 
phyllaries in about 3 subequal series, linear-subulate, pubescent, obscurely 3-nerved; 
receptacle conical, naked; flowers numerous, the corollas blue or purplish-blue; achenes 
black, columnar, 5-ribbed; pappus persistent, of a number of sti.ffish bristles. Conoclinium 
Greggii (Gray) Small. Frequent along stream beds and in overflow areas in the Trans
Pecos, infrequent e. to Edwards Plateau and Rio Grande Plains, spring-fall; Tex., N.M., 
Ariz. and n. Mex. 

16. Eupatorium betonicifolium Mill. Rather similar to E. coelestinum but plants
usually not scandent, not more than 1 m. tall, much of the stem reclining ( and node
rooting ), only the last 2-3 dm. of the flowering branch ascending and it having very few 
scattered nodes; blades slightly fleshy, not deltoid but oblong, usually 2 or 3 times as 
long as broad and rather blunt, the lower corners often prolonged parallel to the petiole. 
Conoclinium betonicum DC. and var. integrifolium Gray, C. betonicifolium (Mill.) King & 
Rob. Subsaline marshes and poorly drained areas, s.e. Tex. (n. to Refugio Co.), and Rio 
Grande Plains, n.w. to Val Verde Co. 

The plants farther inland ( Val Verde Co., etc.) have less distinctly serrate leaves, and 
perhaps deserve varietal recognition. 

17. Eupatorium coelestinum L. M1sT-FLOWER. Rhizomatous perennial; stems weak,
scandent, to 2 m. tall; leaves opposite; blades pubescent, minutely resin-dotted, deltoid,
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2-7 cm. long, serrate; petioles 3-20 mm. long; heads in roughly corymbiform aggregations
at the ends of the branches; involucres hemispheric, 3-5 mm. high; phyllaries in roughly
3 series ( the 2 inner series about equal, the outer a little shorter), linear-subulate, pubes
cent, obscurely 3-nerved; receptacle conical, naked; flowers numerous, the corollas blue
or purplish-blue. Conoclinium coelestinum (L.) DC. Frequent in moist sandy wooded
areas, e. and s.e. Tex. ( s. to Kleberg Co.), less frequent w. to n.-cen. Tex., summer-fall;
N.J. to Kan. s. to Gulf States.

18. Eupatorium azureum DC. BLUE BONESET. Scandent shrub or woody nontwining
vine, much-branched, to 2-3 m. tall with long, nearly glabrous internodes, basally with a 
thick fibrous root system; leaves opposite; blades deltoid, ( 15-) 20-50 (-60) mm. long, 
( 10-) 15-40 ( -45) mm. broad, truncate or narrowed basally, coarsely crenate or crenate
serrate in the distal two thirds or less commonly nearly entire, acute or often acuminate, 
apically thin, puberulent to thinly velutinous beneath, 3-nerved near the base; petioles 
5-20 ( -30) mm. long; heads in small rounded clusters at the ends of the branches; in
volucre campanulate-obconic, 6-8 mm. high; phyllaries numerous, membranous, in
about 3 or 4 series ( the outer about half as long as the inner), lance-subulate, obscurely
nerved, puberulent, green or purple-green; receptacle convex to beehive-shaped; flowers
about 30 to 50 per head; corollas bluish or blue-lavender ( a white-Bowered form also
exists), exserted from the involucre. E. ageratifolium var. acuminatum Coult. Local in
dense thickets, Brownsville region ( Cameron Co.; collected once also in Willacy Co.),
Feb.-May (-July); S.L.P., N.L., Tam. and Tex.

19. Eupatorium incarnatum Walt. Perennial from fibrous-rooted crowns; stems sprawl
ing or scandent through shrubbery, to 2 m. long or more; branches numerous, often 
minutely pubescent with curled hairs; leaves opposite; blades deltoid, 1-5 cm. long, acute, 
coarsely serrate or crenate-serrate on the 2 distal sides, usually 3-nerved, basally usually 
truncate, less commonly or rarely narrowed, beneath more or less densely pubescent with 
minute curled hairs, apically usually acute, rarely acuminate; heads in small rounded 
clusters at the ends of the branches; involucres obconic, 5-6 mm. long; phyllaries in 
roughly 2 size-classes { the outer about half as long as the inner), lance-subulate, glabrous 
or with some pubescence of minute curled hairs, with 2 ( or 3) thickish whitish or 
stramineous longitudinal nerves, the green internerve portions and narrow whitish 
marginal areas being thinner; receptacle flat or slightly convex; flowers about 20 to 25 
per head; corollas mostly whitish but the distal portion pink or rarely lilac. Fleischmannia
incamata (Walt.) King & Rob. Frequent in thickets on loamy soil, Rio Grande Plains and 
s.e. Tex., rare inland to n.-cen. Tex., Oct.-Dec. ( rarely to Feb. in extreme s.) or at other
times following injury; Mex. n. to W.Va., 0., Ind., Ill., Mo., Okla. and Ariz.

Related to E. coelestinum and E. azureum. 
20. Eupatorium rugosum Houtt. WnrrE SNAKEROOT. Perennial herb from a small

fibrous-rooted crown, occasionally with short rhizomes; stems few, ascending, often 
branched, occasionally semi-scandent, ( 3-) 5-8 ( -12) dm. tall, often with a pubescence 
of minute crisped hairs on the younger parts, especially dense on the peduncles; leaves 
opposite; blades deltoid-ovate or ovate or less commonly lance-ovate, usually acuminate, 
rounded basally, rather coarsely and somewhat doubly-incised-serrate with ( on each side) 
10 to 20 ( counting the smaller ones, too) salient usually sharp teeth, 3-nerved basally; 
petioles about a third as long as the blades; heads mostly in small rounded clusters at the 
ends of the branches, with about 15 to 20 flowers each; involucre obconic, 4-5 mm. long; 
phyllaries in rough�y 2 size-classes ( but the outer nearly as long as the inner), linear, 
mostly green with narrow paler margins and tips apically blunt; corolla white, tips of 
corolla lobes often with a few hairs as seen with the lens. E. urticaefolium Reich., "E.

ageratoides L.f." of old manuals and E. ageratoides var. angustatum Gray. Local in e., 
s.e. and n.-cen. Tex. and Edwards Plateau, Sept.-Nov.; most of e. N.A.

When only short branches are collected, the specimens are exceedingly similar to poor
specimens of E. havanense, but the number of teeth on the leaves affords a confident 
determination, usually. 

21. Eupatorium Rothrockii Gray. Perennial herb; rhizomes only slightly if at all
ligneous, only a few mm. thick, heavily fibrous-rooted; sterns several, ascending, often 
arcuate, ( 2-) 4-7 ( -12) drn. tall, branched in the upper half, the branches also ascending 
and arcuate; leaves opposite; blades thin, ovate or deltoid-ovate, those of midstem and 



Compositae (Sunflower Family) 1557 

lower parts of the branches ( 4-) 5-7 ( -11) cm. long, usually bright- or dark- ( nearly 
olive-) green, less commonly slightly yellowish-green, nearly glabrous, basally 3-nerved 
and rounded or rarely truncate, never cordate, apically acute and commonly very slightly 
acuminate, on each side with 10 to 15 ( to 20) teeth ( including even the minutest inter
mediates and basals), these teeth slightly antrorse, usually sharp and each with a minute 
gland visible under a strong lens; petioles ( 6-) 10-40 (-50) mm. long; the loose irregu
larly corymbifom1 aggregations of heads ( 2-) 4-10 cm. across, the individual peduncles 
usually ( 4-) 6-12 mm. long, densely puberulent with minute curved hairs; involucres 
broadly obconic, 5-6.6 mm. high, glabrous, never resin-dotted; phyllaries in roughly 2 
size-classes ( the outer ones blunt and only slightly shorter than the inner), linear or 
oblance-linear, very thin and faintly greenish except for the 2 ( rarely 3) prominent 
paler stramineous nerves, the inner ones acutish and the margins near the tip sometimes 
microscopically ciliate; receptacle essentially flat; flowers about 20 to 25 per head; 
corollas rather pure-white, the extreme tip of each of the 5 short lobes dorsally with 
about a dozen whitish hairlike projections 0.1-0.2 mm. long; achenes gradually narrowed 
basally, maturing black, about 2.5 mm. long, antrorsely hispid on the 5 ribs and also in 
median strips between the ribs, each of the 5 inter-rib areas distally with a weak median 
nerve ( visible under 25 X magnification), apically the achene abruptly constricted and 
above the constriction supporting a whitish subcartilaginous cup with a diameter slightly 
less than the maximum thickness of the achene itself, this cup being the pedestal for the 
pappus members which are attached at its rim. Ageratina Rothrockii (Gray) King & Rob. 
Locally abundant in the higher parts of Trans-Pecos mts. ( Chisos, Guadalupe and Davis), 
(Aug.-) Sept.-Oct.; Ariz., N.M., Tex. and Chih. 

The species is closely related to and perhaps conspecific with, E. rugosum. The latter 
has been reported to occur in Trans-Pecos Texas also but the specimens so determined 
are closer to E. Rothrockii. 

22. Eupatorium herbaceum (Gray) Greene. Perennial herb or subshrub; crowns quite
woody, sometimes irregular in shape and often 2-3 cm. thick at  the nodes, with woody 
horizontal rhizomelike organs as much as 3 dm. long and 5 mm. thick; stems several from 
the crown or from the nodes (crowns) of the underground organs, ( 2-) 3-6 ( -8) dm. tall, 
usually 2-3 mm. thick, pale-grayish-yellow-green, rather stifily erect, usually freely 
branched, minutely granular-puberulent ( glabrate on the oldest parts), the intemodes 
( 2-) 3-5 (-6) cm. long, the branches spreading and then ascending toward the ends; 
leaves opposite, deltoid to ovate-deltoid, firm-membranous, those of midstem and the 
lower parts of the branches ( 25-) 30-50 ( -60) mm. long, definitely yellow-green or 
grayish-yellow-green, on the veins and margins minutely scabrous-hispid, basally truncate 
or often slightly cordate, apically acute, on each side with 9 to 13 teeth ( including the 
intermediate as well as the principal teeth), these being slightly antrorse, usually 
sharpish, each with a microscopic gland; petioles ( 4-) 6-15 mm. long; the tight crowded 
rounded masses of heads ( 1-) 2-4 cm. across, the individual peduncles ( 2-) 3-5 ( -8) 
mm. long, densely granular-puberulent; involucres hemispheric-obconic, 3.5-4.5 ( -5) mm.
high, densely ( rarely sparsely) granular-puberulent, often resin-dotted, gray-green to
yellow-green; phyllaries in roughly 2 size-classes; outer phyllaries oblong or linear-oblong,
blunt, half to two tllirds as long as the inner; inner phyllaries lanceolate, acute, often
nearly 1 mm. broad in tl1e lower half, with 2 ( or 3) obscure nerves, the margins very
narrow, thin, whitish; receptacle essentially flat; flowers about 12 to 20 per head;
corollas whitish or usually off-white, glabrous, often with a few microscopic bumps or
resin-globules on tl1e lobes; achenes gradually narrowed basally, maturing black, about
3 mm. long, antrorsely setulose-hispid on the 5 ribs and also in a median strip between
the ribs, each of !he 5 intercostal areas with a weak median nerve, apically the achene
scarcely or very slightly constricted and above the constriction supporting an extremely
minute stramineous cup about 0.4 mm. long with a diameter as great as the greatest
thickness of the achene below the constriction, this cup being the pedestal for the
pappus members which are attached at its rim. Ageratina herbacea (Gray) King & Rob. 
Locally abundant in Trans-Pecos mts. ( Chisos, Gudalupe, Franklin, Comudas and Davis), 
Sept.-Oct.; Ariz., Ut., Colo., N.M., Tex. and Chih. 

Superficially resembling both E. Rothrockii and E. havanense. 
23. Enpatorium havanense H.B.K. Rounded shrub ( 3-) 6-15 (-20) dm. tall, much

branched, tile younger parts ( especially peduncles) usually rather densely pubescent 
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with minute curved hairs; leaves opposite; blades deltoid, ( 2-) 3-5 ( -7) cm. long, 3-
nerved, basally truncate or extremely broadly cuneate, on each of the 2 distal sides with 
6 to 8 ( to 9, rarely 10) rounded and subappressed teeth, apically acute to less commonly 
very slightly acuminate; petioles 3-10 ( -15) cm. long; heads in rounded masses at the 
ends of the branches, usually with 15 to 20 Bowers each; involucre obconic to hemi
spheric-obconic, 4-6 mm. long; phyllaries roughly in 2 size-classes ( but the outer fully 
two thirds as long as the inner), linear, green but with paler margins and tips, usually 
blunt; corolla pinkish-white to nearly pure-white. E. ageratifolium DC., E. ageratifolium 
var. texense T.&G., Ageratina havanensis ( H.B.K.) K ing & Rob. Frequent in limestone hills, 
Edwards Plateau, (Sept.-) Oct.-Nov.; Tam., N.L., Coah., Tex., Ver., S.L.P.; Cuba, Bah. I. 

24. Eupatorium Wrightii Gray. Rounded shrub (2-) 3-5 (-10) elm. tall, intricately
branched; leafy branches usually only 5-10 cm. long, usually minutely granular-puberu
lent or glandufar-puberulent; leaves opposite or subopposite; blades usually ovate-deltoid, 
1-2 cm. long, usually abnost as broad as long, granular-puberulent. entire or with 3 to 7
small teeth on each side, often truncate basally, 3-nerved, blunt apically; petioles ( 2-)
3-5 mm. long, often in its upper part bordered by a very narrowly decurrent strip of
blade tissue; heads in small rounded masses at the ends of the twigs, each usually about
10- to 12-Howered; involucre obconic, about 3.5-4 mm. high, granular-puberulent;
phyllaries lance-oblong, in roughly 2 ( or 3) series ( the outer about half as long as the
inner), acutish, the inner with 2 or 3 nerves; corollas whitish. Ageratlna Wrlghtil (Gray)
King & Rob. Frequent in the Trans-Pecos at moderate elev., in dry places, Oct.- Nov.;
Chih., Coah., S.L.P. and Tex.

13. BACCHARIS L.193 GROUNDSEL•TREE 

Unisexual shrubs or subshrubs, glabrous or hispid; branchlets usually striate-angled or 
slightly striate and terete, smooth to glandular-scabrous; leaves subulate to obovate, 
alternate, crowded to sparse, entire to serrate or dentate, 1- to 3-nerved, sessile or 
petioled, usually reduced within the inflorescence ( sometimes to bractlike leaves); male 
and female heads on separate plants; beads in somewhat paniclelike, corymbiform or 
racemose aggregations; pistillate involucre hemispheric to narrowly cylindric with outer 
phyllaries ovate to lanceolate; inner phyllaries lanceolate to narrowly linear and obtuse 
to acuminate, usually scarious-margined, the midrib evident or obscure; receptacle pitted 
to nearly smooth, naked or fimbrillate, Hat; ray flowers absent; corolla filiform with 5 
minute distinct lobes or teeth, yellowish-white to brown in color; style bifurcate, style 
branches usually glabrous; achene 5- to IO-ribbed, yellow to reddish, glabrous or hispid, 
smooth or glandular; pappus of I to several series of numerous bristles, flaccid or rigid, 
equaling or greatly exceeding the style; staminate involucre hemispheric to cylindric with 
outer phyllaries ovate to lanceolate; inner phyllaries lanceolate to linear and obtuse to 
acuminate, usually scarious-margined, the midrib dilated and smooth or absent; receptacle 
pitted to nearly smooth, naked or fimbrillate and Hat; ray Bowers absent; corolla filiform 
basally and either abruptly or gradually enlarged and funnelform, white to yellowish
brown, its 5 lobes lanceolate; style clavellate or bifurcate, its branches hispid; pappus 
not exceeding style, usually one series of numerous bristles, rigid, more or less plumose
tipped, the bristles more or less barbed, usually crisped; ovary abortive. 

Plants of this large genus ( about 400 species, all American) unfortunately often super
ficially resemble plants of other asterean genera, and their determination is enigmatic 
until the unisexuality of the plants and flowers is discovered. 

1. Plants hispid ...... ... ... .................. . . .... 1. B. brachyphylla.
1. Plants glabrous or essentially so ( 2)
2 ( 1). Branches terete, slightly striate, glandular-scabrous; heads appearing racemosely

arranged on short lateral branchlets ••..•........• 2, B. pteronioides. 
2. Branches striate-angled, essentially not glandular-scabrous ( 3)
3 ( 2). Pappus of pistillate Bowers many-seriate, rufous-tinged; achenes 3-5 mm. long,

slightly to prominently glandular-scabrous ( 4) 
3. Pappus of pistillate Bowers in 1 or 2 series, white to sordid; achenes usually less than 

3 mm. long, glabrous ( 5) 
-----

m Adapted from W. F. Mahler and U. T. Waterfall in Southwest. Nat. 9: 189-202. 1964. 
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4 ( 3). Pistillate involucre usually 9 mm. long or less; phyllaries keeled, their midribs 
dilated; most leaves more than 1 cm. long, their margins undulate ...........• 
. . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 3. B. texana. 

4. Pistillate involucre ( 9-) 10-12 mm. long; phyllaries Hat to partially keeled; most
leaves less than 1 cm. long, marginally not undulate .................... . 
. . . . . . . . . . . . . . . . . • . . . . . . . . . • . . . . . . . . . . . . . . . . . 4. B. Wrightii. 

5 ( 3). Achenes 8- to IO-ribbed; pappus exceeding the corolla by 5 mm. or more ( 6) 
5. Achenes 4- or 5-ribbed; pappus exceeding the corolla by 4 mm. or less ( 8)

6(5). Leaves elliptic to rhomboid; involucre 4-6 mm. long ... . . .............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. B. halimifolia. 

6. Leaves narrowly elliptic to linear or oblanceolate; involucre 4-8 mm. long ( 7)

7( 6). Pistillate involucre 5 mm. or less long; leaves narrowly linear to very narrowly
elliptic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. B. neglecta. 

7. Pistillate involucre 6 mm. or more long; leaves oblanceolate ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. B. salicina. 

8 ( 5). Leaves oblong, irregularly incised to serrate . • • . • • 9. B. Bigelovii. 
8. Leaves lanceolate to narrowly elliptic or linear to spatulate, not irregularly incised

to serrate ( 9) 

9 ( 8). Leaves linear or spatulate, saliently incised to entire .............. , .. . 
. . . • • . . . . . • . • . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . 10. B. Havardii. 

9. Leaves lanceolate or narrowly elliptic, remotely serrate to nearly entire ( 10)

10(9). Heads in a terminal large corymbiform aggregation; leaves 3-8 (-11) cm. long,
10 ( -20) mm. broad, not crowded . . . . . . . . . . . . . . . 5. B. glutinosa 

10. Heads in several smaller corymbiform aggregations terminating lateral brancln:i,,
leaves 3-5 cm. long, 5 mm. broad, usually crowded .. 11. B. viminea. 

1. Baccharis brachyphylla Gray. Subshrub about 6 elm. tall, erect, slender; branches
striate-angled, hispid; leaves sparse, sessile, linear, acute, less than 1 cm. long and 2 
mm. broad, I-nerved, gradually reduced upward to subulate bracts in the head-bearing
region, the latter an elongated paniclelike aggregation or appearing racemose hut with
several heads to each lateral branch; heads with 10 to 15 flowers; pistillate involucre
campanulate, about 5 mm. high; phyllaries lanceolate, acute to acuminate, scarious
margined with hispid dark-brownish-green midrib; receptacle flat, nearly smooth, naked;
corolla filifonn, 1.5-2 mm. long, its 5 teeth truncate or triangular; style exserted, as long
as pappus; bristles in several series, rigid, slightly barbellate, about 4 mm. long; achene
4- or 5-ribbed, about 1 mm. long, pubescent; staminate involucre campanulate, about 5
mm. long; phyllaries lanceolate, acuminate, scarious-margined, with hispid dark-greenish
brown midrib; receptacle Hat, nearly smooth, naked; corolla filiform, the upper half
dilated and funnelfonn, its 5 lobes lanceolate; pappus bristles rigid, uniseriate, plumosely
tipped, about 4 mm. long; ovary abortive. Locally frequent in sandy deserts, El Paso
region, July-Aug.; Calif., Son., Ariz., N.M. and Tex.

2. Baccharis pteronioides DC. YERDA DE PAsMo. Shrub; branches terete, only slightly
striate, glandular-scabrous; leaves fascicled, crowded, sessile, linear or spatulate with 
attenuate bases, entire to 5-toothed, larger leaves about 10 mm. long ( rarely to 20); 
heads racemosely arranged, 2-4 ( -8) mm. thick, terminating very short leafy branches; 
pistillate heads 15- to 20-flowered; involucre campanulate, 5-6 ( -7) mm. long; phyllaries 
lanceolate-oblong, acute to obtuse, stramineous, with scarious wings; receptacle slightly 
alveolate, Hat; corolla filiform, 3.6-5.3 mm. long, 5-lobed; pappus 8-10 mm. long, rigid, 
not exceeding styles by more than 3-4 (-5) mm.; achenes 1.8-2.6 mm. long, 4- to 8-
ribbed, sparsely glandular, the hairs few; staminate heads 15- to 20-Howered; involucre 
hemispheric, 4-5 mm .. long; phyllaries loosely imbricated, lanceolate-oblong, acute to 
obtuse, scarious-margined; receptacle slightly alveolate, flat; corolla with lower half of 
tube 6Iiform, upper half enlarged and funnelform, about 4 mm. long, the 5 lanceolatc 
lobes 1-3 mm. long; pappus about 4 mm. long, not greatly surpassing the style, plumosely 
tipped, crisped; ovary abortive. Baccharis ramulosa (DC.) Gray. Local in dry mt. areas, 
4,500-6,000 ft. elev., in the Trans-Pecos, Apr.-June; Tex., N.M., Ariz., s.e. to Pue. 

This plant is known to be toxic to cattle and sheep. 
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3. Baccharis texana (T.&G.) Gray. Shrub or subshrub from rhizomes, branched at
base, 25-60 cm. tall; stems striate-angled; lower leaves punctate, sessile, linear to narrowly 
lanceolate, minutely undulate, 2-4 (-5) cm. long, 2-4 mm. broad, I-nerved; upper leaves 
alternate, sessile, linear, acute, undulate, about 10 mm. long, 1 mm. broad, !-nerved, 
usually punctate, sometimes crowded; bractlike leaves in the head-bearing region slightly 
scarious-margined, ciliate; heads corymbosely arranged, each terminating a peduncle; 
pistillate head with about 20 to 30 flowers; involucre campanulate, 7-9 (-10) mm. long; 
phyllaries lanceolate, acute to acuminate, keeled, the midrib dilated, margins narrowly 
scarious, usually ciliate; receptacle flat, naked, pitted; corolla filiform, 3.5-4 mm. long, 
truncate, the 5 teeth obscure and erose, about 0.2 mm. long; pappus 11-13 mm. long, 
copious, in several series, antrorsely barbellate; achene 3-4.5 mm. long, subglandular, S
or 6-ribbed; staminate involucre campanulate, 6-7 mm. long; phyllaries lanceolate, acute 
or obtuse, keeled, the midrib dilated, margins narrowly sr:irinns :inrl mlllllly rilinte; 
receptacle Bat, naked, pitted; corolla tube filiform, abruptly enlarged at about the 
middle, about 5 mm. long, the 5 lanceolate lobes 1.6-2 mm. long; pappus equal to the 
corolla in length, usually plumose-tipped and crisped; ovary abortive. Local, Edwards 
Plateau, Rio Grande Plains, Plains Country, Trans-Pecos, n.-cen. and s.e. Tex., late Aug.
Nov.; Okla., Tex., Tam., N.L. and Coah. 

4. Baccharis Wrightii Gray. Subshrub 10-75 cm. tall, glabrous, slender and erect or
short and freely branched; branchlets striate-angled; leaves sparse, sessile, punctate, linear 
to lanceolate; lower leaves oblanceolate to oblong, 10 mm. long or less ( rarely to 25 mm.), 
1-2 ( -7) mm. broad; upper leaves usually subulate with apexes recurved, entire or with
colorless serrations from a narrow colorless margin, !-nerved; pistillate involucre hemi
spheric, 9-12 mm. long; phyllaries lanceolate, acute or acuminate, green- or brown
veined, tl1e margins scarious and erase; receptacle flat, naked and smooth; corolla filiform,
3.7-4.7 mm. long, its 5 linear lobes 0.3 mm. long or shorter, erase; style exserted beyond
corolla lobes; pappus copious, multiseriate, antrorscly barbellate, to 15 mm. long, rufous;
achene 3-5 mm. long, glandular, 5- to IO-ribbed, transversely ridged; staminate involucre
hemispheric, 8-9 mm. long; phyllaries linear to lanceolate, with acute apexes, margins
slightly serrate to entire, scarious; receptacle flat, naked, smooth; corolla filiform, 4.6-5
mm. long, with upper half gradually to abmptly funnelform, the 5 lanceolate lobes 1-1.6
mm. long; pappus about as long as corolla, plumose-tipped, crisped; ovary abortive.
Local, Plains Country and Trans-Pecos, May-June; Kan., N.M., Okla., Tex., Ariz., Chih.
and Dgo.

5. Baccharis glutinosa (R. & P.) Pers. JARA, SEEPWILLow, WATER-WALLY. Shrub 10-35
dm. tall; branchlets striate-angled, glabrous, glutinous; leaves punctate, sessile to in
distinctly petioled, lanceolate to narrowly elliptic, tapering from middle to apex and to 
base, nearly entire to prominently serrate ( teeth of larger leaves usually 3-5 mm. apart), 
3-8 ( -10) cm. long, I ( -2) cm. broad, distinctly 3-nerved; heads in a terminal corymbi
form aggregation, often on several branches; pistillate heads with about 50 flowers or 
more; involucre hemispheric, about 4 ( -4.5) mm. high; phyllaries ovate or lanceolate, 
obtuse ( inner may be acute), stramineous, brown-purplish-tipped, the midrib distinct 
with its margins scarious and erase; receptacle Hat, nearly smooth, naked; corolla filiform, 
2-2.3 mm. long, with 5 narrow linear lobes 0.2 mm. or less in length; style exsertcd,
bifurcate; pappus uniseriate, flaccid, 4-5 mm. long; achenes about 1 mm. long, glabrous,
5-ribbed; staminate heads IO- to 20-flowered; involucre campanulate, about 4 mm. high;
phyllaries ovate-lanceolate, obtuse to acute, marginally scarious and erose; receptacle
flat, slightly pitted, naked; corolla 3-4 mm. long, filiform, upper half funnelform, its 5
lobes lanceolate and about 1.2 mm. long; pappus 3-4 mm. long, plumose-tipped, crisped,
not exceeding corolla; ovary abortive. Along sandy watercourses in dry areas, especially
along the Rio Grande, in the Trans-Pecos, Edwards Plateau and Rio Grande Plains, local,
summer-fall; widespread in Am., n. to Calif., Colo. and Tex.

6. Baccharis halimifolia L. SEA-MYRTLE, coNSUMPTION-\VEED. Shrub 1-2 (-6) m. tall;
branchlets striate-angled, glabrous; leaves punctate, distinctly petioled or sessile, elliptic 
to rhomboid or obovate, with acute to obtuse or rounded apexes, cuneate to attenuate
based, lower half of blade entire, upper half entire or with few to several teeth, the 
upper leaves gradually reduced and becoming entire; larger leaves 3-5 ( -7) cm. long, 
22-30 mm. broad, prominently I-nerved with 2 lateral nerves extending from midrib
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above leaf-base; inflorescence widely paniculate; head about 20-flowered; pistillate 
involucre campanulate, 4-6 mm. high; phyllaries ovate-lanceolate, obtuse to acute, 
greenish-brown-tipped, scarious-margined, with a not-always-distinct midrib; receptacle 
Bat or slightly convex, alveolate, naked; corolla filiform, 2.5-3.5 mm. long, with 5 minute 
linear lobes about 0.1 mm. long; style exserted; pappus biseriate, flaccid, ( 9-) 10-12 (-14) 
mm. long; achene 8- to IO-ribbed, 1-1.7 mm. long, glabrous; staminate head about 20-
flowered; involucre hemispheric, 4-4.5 mm. high; phyllaries ovate-lanceolate, obtuse to
acute, scarious-margined; receptacle Bat to convex, alveolate, fimbrillate to naked; corolla
filiform, gradually funnelform, 3-3.5 mm. long, with 5 lanceolate lobes about 1 mm. 
long; style clavellate; pappus 3-4 mm. long, crisped, plumose-tipped, flaccid; ovary 
abortive. Often abundant in open sandy places, e. and s.e. Tex., less common w. to 
n.-cen. Tex.; Coastal States, Mass. to Tex., inland to Okla. 

7. Baccharis neglecta Britt. RoosEVELT WEED, NEW DEAL WEED, JARA DULCE. Shrub
1-3 m. tall; branchlets striate-angled, glabrous; leaves sessile, punctate, partially glutinous,
narrowly linear to narrowly elliptic, acute, upper entire, lower entire to serrate, promi
nently I-nerved with an obscure lateral nerve on each side parallel to the margins;
blades 2-4 ( -5) mm. broad, the lower ones 3-5 ( -8) cm. long; bracteal leaves reduced;
some of the heads aggregated closely in clusters, others nearly solitary; pistillate heads
with about 15 to 30 Bowers; involucre campanulate, about 5 mm. high; phyllaries ovate
to lanceolate, obtuse or acute, green or tipped with reddish-brown, erose; receptacle Bat,
naked and pitted; corolla 6liform, 2.5-3.3 mm. long, minutely 5-toothed, the lobes to
0.3 mm. long; style exserted; pappus in 1 to 2 series, 7-12 mm. long, exceeding style
by 1-8 mm.; achenes 1.1-1.3 mm. long, glabrous, IO-ribbed; staminate heads with about
10 to 15 flowers; involucre hemispheric to subhemispheric, 3.5-4 mm. high; phyllaries
ovate-lanceolate, obtuse to acute, scarious-margined, their tips stramineous or green or
reddish-brown; receptacle flat, naked, pitted; corolla gradually funnelform, 2.7-3.3 mm.
long, its 5 lanceolate lobes about 1 mm. long; pappus not exceeding the style, plumose
tipped, crisped; ovary abortive. Roadsides and other disturbed habitats, usually in
calcareous soil, nearly throughout except tl1e dense forests of e. Tex. and the higher elev.
of the Plains Country, late summer-fall; N.C. to Ariz. and s. to Dgo. and Coah.

This species and B. salicina have been confused; they are extremely closely related. 
Texas plants of B. neglecta have often been incorrectly referred to B. angustifolia Michx., 
a closely related plant of eastern United States. 

8. Baccharis salicina T.&G. Shrub 1-3 m. tall; branchlets striate-angled, glabrous;
leaves nearly sessile, oblanceolate-oblong, obtuse to acute, 3-4 ( -6) cm. long, 4-8 ( -15) 
mm. broad, serrate with salient teeth about 5 mm. apart, the broader leaves distinctly
3-nerved; pistillate heads with 25 to 30 flowers; involucre campanulate, 6 ( -8) mm. long;
phyllaries ovate-lanceolate, obtuse to acute, reddish-brown-tipped, marginally scarious,
erose, spreading at maturity; receptacle flat, naked and slightly pitted; corolla filiform,
3-4 mm. long, its 5 minute linear lobes to 0.3 mm. long; pappus biseriate, flaccid, to 12
mm. long, basally united into a ring; achenes 1.2-2 mm. long, glabrous, 8- to IO-ribbed;
staminate involucre hemispheric, 3.5-4.5 mm. long; phyllaries ovate-lanceolate, obtuse to
acute, marginally scarious and erose; receptacle flat, naked, pitted; filiform corolla
gradually funnelform, 3.3-4.3 mm. long, its linear lobes about 1 mm. long; pappus equal
to corolla, plumose-tipped, 3-4.5 mm. long, crisped; ovary abortive. Abundant in the
higher parts of the Plains Country, less so in the lower parts, and in the Trans-Pecos,
usually in disturbed places, often in sandy subsaline soil, summer-fall; Okla., Tex. and
N.M.

9. Baccharis Bigelovii Cray. Clabrous shrub a few dm. tall; branchlets striate-angled;
leaves punctate, oblong-obovate, obtuse, cuneate to short-petiolate at base, irregularly 
incised to coarsely serrate, 2-3.5 cm. long, 3-15 mm. broad, I-nerved or obscurely 3-
nerved; heads usually in a somewhat corymbiform aggregation; pistillate involucre 
campanulate, 5 mm. high; phyllaries loosely imbricate, lanceolate, acute, marginally 
scarious, the midrib green to brownish; receptacle slightly alveolate, flat, naked; corolla 
Sliform, 2-2.6 mm. long, each of the 5 teeth about 0.2 mm. long; pappus antrorsely 
harbellate, slightly rigid, uniseriate, 3-4.5 mm. long, only slightly exceeding style; mature 
achenes about 1.6 mm. long, yellow, brown or reddish, glabrous, 5-ribbed; staminate 
involucre campanulate, 4-5 mm. long; phyllaries loosely imbricate, lanceolate, acute, 
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scarious marginally, erose, the midrib green to brownish; receptacle slightly alveolate, 
flat, naked; corolla about 3.6 mm. long, filiform, enlarging to a funneHorm throat, its 5 
lanceolate lobes about 1.3 mm. long; pappus about 3.5 mm. long, not exceeding the 
style, plumose-tipped, crisped; ovary abortive. Mts. of the Trans-Pecos, 4,500-6,500 ft. 
elev., Aug.-Nov.; Chih., Coah. and Tex. 

10. Baccharis Havardii Gray. Glabrous glutinous subshrub 15-70 cm. tall; branchlets
striate-angled; leaves I-nerved, sessile, spatulate to narrowly linear, to 4 cm. long and 
3 mm. broad, upper margins with irregular tee� to 2 mm. long or entire and leaves 
spatulate, upper leaves bracteiform; inflorescence broadly paniculate; pistillate involucre 
carnpanulate, 4 ( -4.5) mm. high; heads pedunculate from axils of leafy bracts; phyllaries 
oblong or lanceolate with obtuse to acurninate apexes, their midribs green or brownish, 
margins scarious and slightly erose; receptacle flat, naked and nearly smooth; corolla 
filiform, about 2.8 mm. long, truncate or with 5 lobes to 0.3 mm. long; pappus uniseriate, 
4 mm. long, rigid, minutely antrorsely barbed; achenes about 2.3 mm. long, glabrous, 
5-nerved; staminate involucre semicarnpanulate, 3 mm. high; phyllaries oblong or lanceo
late with obtuse or acute apexes, green or brownish midribs and scarious margins;
receptacle flat, naked, nearly smooth; corolla 3 mm. long, filiform and abruptly funnel
form, its 5 lobes about 1.1 mm. long; pappus nearly 3 mm. long, rigid, plumose-tippcd
and antrorsely barbellate; ovary abortive. Mts. of the Trans-Pecos, 5,000-7,500 ft. elev.,
local, July-Aug.; also Coah.

11. Baccharis viminea DC. Shrub; branchlets glabrous or glandular; leaves crowded,
punctate, narrowly elliptic, entire to minutely serrate, tapering acutely at both ends, 3-5 
cm. long, 5 ( -10) mm. broad, I-nerved with 2 indistinct lateral nerves narrowly parallel
iug the margin; heads in small coryrnbiform aggregations terminating numerous lateral
branches; pistillate heads with 50 or more flowers; involucres campanulate to semi
hemispheric, about 4 mm. high; phyllaries ovate to lanceolate, obtuse to acute, strarni
neous to brown-purplish-tipped, scarious-margined and erose; receptacle flat, smooth,
naked; corolla filiform, with 5 small lobes; pappus uniseriate; achene glabrous; staminate
head.s with about 20 flowers; involucres broadly hemispheric, about 3 mm. high, to 5
mm. thick; phyllaries ovate to lanceolate, obtuse to acute, marginally scarious and erose;
receptacle flat, naked; corolla-tube filiform, the limb funnelforrn, with 5 lanceolate lobes;
pappus 3 mm. long, plumose-tipped, crisped; ovary abortive. Rare and local near El
Paso, Apr.; Baja Calif., Calif., Wash., Ariz., N.M. and Tex.

14. CROPTILON RAF. SCRATCH-DAISY 

A small North American genus, possibly rnonotypic. We have a single species repre
sented by 3 varieties. Croptikm is often treated as a section [Isopappus ( T.&G.) Benth. & 
Hook. f.] of Haplopappus, but it has a number of peculiarities that distinguish it 
adequately. 

1. Croptilon divaricatum (Nutt.) Raf. Annual, rarely overwintering, 3-40 cm. tall;
stems often pubescent or glandular-pubescent; leaves alternate, sessile, oblanceolate ( in 2 
varieties somewhat reduced in the head-bearing region), the margins ( especially in the 
lower haH) provided with a comb of stiff spreading setae 1-3 mm. long and in the distal 
haH often saliently serrate or the teeth obsolete in one variety; heads scattered in a 
widely-branched nearly naked paniculiform aggregation or solitary, never closely 
bunched, narrowly turbinate, with both ray and disk flowers; receptacle 2-5 mm. broad, 
flat or slightly convex, often very rough; involucres 5-8 ( -9) mm. high, of a few series 
of strongly graduated rigidly erect linear-subulate phyllaries, each phyllary with scarious 
margins and a narrow herbaceous median stripe which basally gives way to the broaden
ing pale midvein; ray flowers 5 to 29, pistillate, fertile; disk -flowers 10 to 40, perfect, 
fertile, with a 5-toothed yellow corolla; style appendages linear-acute, exceeding the 
stigmatic portion; achenes dark, linear, cylindric-turbinate or subprisrnatic, not ribbed, 
2-3 mm. long; pappus a single series of persistent subequal off-white or msty-white
bristles.

Var. hirtcllum (Shinners) Shinners. Usually low-growing or rosetted, with fairly 
well-developed leaves ( even in the head-bearing region); sterns often glutinous but 
capitate hairs absent. Haplopappus rigidifolius E. B. Sm. Frequent in Rio Grande 
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Plains, n. to s. part of e. Tex. and s. part of s.e. Tex., various times of the year; also N.L. 
Var. divaricatum. Diffuse, ascending head-bearing region; stems with capitate hairs; 

5 to 11 rays per head; receptacle 2.5-4 mm. across. Haplopappus divaricatus (Nutt.) 
Gray. Frequent in e. Tex., rarely w. to n.-cen. Tex., mostly fall; Gulf States, n. to N.C., 
Ark. and Okla. 

Var. Hookerianum (T.&G.) Shinners. Diffuse, ascending head-bearing region; stems 
with capitate hairs; rays IO to 29 per head; receptacle 3.5-7 mm. across. Haplopappus 
validus ( Rydb.) Cory and subsp. Torreyi E. B. Sm. and subsp. graniticus E. B. Sm. 
Frequent in Plains Country and n.-cen. Tex., infrequent s.e. to s. part of s.e. and e. Tex., 
n. part of Rio Grande Plains and the Central Mineral Region of the Edwards Plateau,
summer-fall; Kan., Okla. and Tex.

15. BRADBURIA T. & G.

A monotypic genus that is very closely related to Heterotheca. Mauchia 0. Ktze. 
I. Bradburia hirtella T.&G. Taprooted annual 1-7 dm. tall, rather freely branched,

sparsely pilose-hispid; leaves alternate, essentially sessile, pilose-hispid; leaves of base 
and lowermost stem ( usually withered before flowering time) oblanceolate, in the outer 
half coarsely toothed or short-lobed; cauline leaves (mostly) linear to linear-oblanceolate, 
entire, ascending; upper parts of the stem ( 5-10 cm.) essentially nude-pedunculiform; 
heads solitary at the ends of the branches; involucre hemispherical, about I cm. across; 
phyllaries in 4 or 5 series, ovate-lanceolate, acute, appressed, mostly scarious but with 
a median green or dark stripe ( the midvein often appearing as a very narrow pale stripe 
within the median dark strip); ray -flowers pistillate, fertile, with prominent often as
cending yellow rays; achenes obpyramidal, pubescent; pappus of several very unequal 
rigid thick somewhat dorsiventrally flattened bristles; disk -flowers present, pedect but 
infertile; corolla yellow, the pappus quite different from that of the rays (merely I or 2 
longer slender bristles or awns). Local in open sandy usually gravelly areas in e., s.e. 
and n.-cen. Tex. and n. part of the Rio Grande Plains, spring-early summer; endemic. 

16. HETEROTHECA CASS.194 GOLDEN AS'rER. CAMPHOR WEED 

Annual or perennial herbs, more or less densely and conspicuously pubescent, often 
1>trongly aromatic; leaves alternate, simple, entire to dentate; lower leaves mostly petiolate; 
upper leaves cuneately sessile to clasping; inflorescence corymbiform to cymose
paniculate; involucres cylindrical-turbinate to broadly campanulate; phyllaries imbricated 
in 3 to 9 graduated series, at least the inner ones with scarious-stramineous margins; 
receptacle naked, flat or slightly convex; heads radiate ( in Texas species); ray florets 
pistillate, sometimes abortive, the yellow ligules spreading and linear to oblong-elliptic; 
<lisk flowers numerous, perfect, fertile; disk corollas yellow, tubular with 5-lobed limb; 
ray and disk florets with slender glabrous styles, bifid stigmas with flattened puberulent 
lobes and syngenesious anthers with lanceolate terminal appendages usually exserted 
beyond the corolla tube at anthesis; pappus double ( absent in ray florets of Sect. 
Heterotlieca), with an inner series of numerous elongated barbellate-setose stiffish capil
lary bristles and an outer series ( in Texas species) of numerous to few short fimbriate
squamellate or squamellate-setose appendages. Chrysopsis (Nutt.) Ell.; Pityopsis Nutt. 

A North American genus of about three dozen species. 
1. Pappus of ray florets absent; the sequence from the lower petiolate leaves to tl1e

sessile clasping upper leaves marked by a progressive petiole lamination from 
basal lobes ( except in certain spring forms lacking sessile upper leaves); herbage 
markedly aromatic, with stipitate glands; plants annual or rarely weakly perennial 
( Sect. Heterotheca) ( 2) 

1. Pappus of ray florets present; the sequence from lower to upper leaves not involving
progressively expanded petiole basal lobes; plants perennial ( except annual in 
H. pilosa) ( 4)

1

tt Contributed by Vernon L. Harms. 
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2 (1). Height usually less than 1 m.; stems scabrous to short-hirsute; leaves scabrous on both surfaces, with distinctly greenish aspect; lower leaves mostly narrower than 15 mm., with petioles shorter than 3 cm.; phyllaries densely short-hirsute, especially along midrib, glandular; GuH Coast Texas .. 1. H. subaxillaris. 2. Height to 2 m.; lower stem portions densely long-hirsute; leaves pilose-hirsute atleast below, with grayish-green aspect; lower leaves often broader than 15 mm.; phyllary pubescence less densely short-hirsute, more glandular ( 3) 
3(2). Lower stems less than 1 cm. thick; lateral branches usually slender; upper leaves only semiclasping, not conspicuously cordate-clasping; peduncles foliate, pubescent, not greatly elongated; involucres less than 12 mm. wide and 8 mm. high; phyllaries more pubescent than glandular; disk corollas shorter than 4 mm.; inner pappus bristles shorter than 6 mm. . .... ..... ..... 2. H. latifolia. 3. Lower stems mostly thicker than 1 cm.; lateral branches robust; upper leaves conspicuously cordate-clasping; peduncles elongate, relatively leafless, densely glandular, scarcely at all pubescent; disk corollas longer than 4 mm.; inner pappus bristles longer than 6 mm.; Trans-Pecos Texas ..... 3. H. psammopliila. 

4( 1 ). Leaves graminiform, parallel-nerved; leaves and stems with long !>oft silverywhite sericeous pubescence; achenes narrowly cylindrical to fusiform ( Sect. 
Pityopsis) ( 5) 4. Leaves not graminifonn nor parallel-nerved; achenes obovoid or conical, usually
conspicuously compressed radially ( Sect. Clirysopsis) ( 6) 

5(4). Peduncles and stems nonglandular; phyl laries nonglandular or more or less glandular, grading into the peduncular bracts below; east Texas ........ ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. H. graminifolia.5. Stems, peduncles and involucres glandular throughout; heads fewer than 8, large,with involucral height mostly exceeding 8 mm.; phyllaries not grading into peduncular bracts below ....................... 5. H. oligantlia. 

6( 4). Leaves thin, pliant; pubescence soft, nonrigid, silky-arachnoid or pilose; east Texas (7) 6. Leaves thicker, less pliant; pubescence coarser, rigid at least near hair bases; stempubescence of two size-classes, with the primary pubescence more or less spreading; plants perennial; central and west Texas (H. villosa complex) (8) 
7 ( 6). Plant perennial, with thick woody taproot and caudex; herbage pubescence silkyarachnoid, becoming glabrate; inflorescence branches and peduncles minutely but densely glandular; achenes only 2- to 4-ribbed ..... 6. H. marlana. 7. Plant annual, with slender taproot; pubescence pilose, persistent; inflorescence

�������s. ���- ����·n·c��s. ·n·o·t · ��a-���l��; .. a������ -���s1,ic_;}�;iis!�-ribbed .. . . .  .
8( 6). Upper stems, leaves and involucres densely hirsute to sericeous-strigosepubescent, canescent, nonglandular or with only small inconspicuous sessile glandular-punctations; upper leaves not markedly coarse and rigid; secondary pubescence of stem mostly appressed ( in Texas material); outer pappus inconspicuous, of narrow setaceous squamae ( 9 ) 8. Herbage less densely pubescent ( at least in upper plant portions), distinctly greenish,copiously covered with conspicuous large sessile and stipitate glands or if more densely pubescent or less conspicuously glandular then upper leaves markedly 

coarse and stiff, and peduncular leaves broad and closely subtending heads; phyllaries more or less glabrate; outer pappus conspicuous, of lanceolate funbriate 
squamae ( 10) 

9 ( 8). Phyllaries, peduncles, secondary pubescence of stems and leaves densely white 
appressed-sericeous; primary pubescence of stems sparsely fine hirsute, not harsh; upper leaves oblance-linear, acute, mostly over 5 times longer than broad; the petiolate oblanceolate or spatulate lower leaves very early deciduous; heads closely subtended by narrow peduncular leaves distinctly longer than the phyllaries; heads small, with involucres generally narrower and shorter than 7 mm.; ligule-
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length mostly less than 8 mm.; plants mostly lower than 35 cm., markedly rhizo
matous, often forming large clones .............•• 9. H. canescens.

9. Phyllaries, peduncles, stems and leaves less densely and more coarsely pubescent;
primary pubescence of stems more densely and more harshly hirsute to hispid 
with pustulate-based hairs; upper and middle leaves usually broader, acute or 
obtuse; heads tending larger with involucres mostly broader and higher than 7 
mm.; peduncular leaves usually not closely subtending heads, often reduced and 
grading into phyllaries; ligules mostly longer than 8 mm.; plants often higher 
than 35 cm., only short-rhizomatous if at all ...... 8. H. villosa.

10(8). Heads more or less sessile, closely subtended by peduncular leaves not grading 
into the phyllaries ( 11 ) 

10. Heads appearing pedunculate; peduncular leaves distant from heads or ( if closer)
reduced and grading into the phyllaries; middle and upper leaves less than 5 
times longer than broad, often semiclasping; both primary and secondary pubes
cence of stem usually divergent ( 12) 

11 ( 10). Middle and upper stem leaves linear to narrowly oblanceolate, over 5 times 
longer than broad, cuneately sessile; peduncular leaves linear, harshly hispid
ciliate; stems slender, brittle, glandular, with sparsely hispid-strigose primary 
pubescence and minute appressed secondary pubescence; lower stems early
defoliate, becoming glabrate and appearing smooth-varnished with age; Texas 
Plains Country ...............•................ 10. H. stenophylla.

11. Middle and upper stem leaves broader, often semiclasping; peduncular leaves broadly
to narrowly oblanceolate or oblong; plants coarser, with tl1icker lower stems; 
primary pubescence of stems dense, long, often retrorsely hirsute-hispid; secondary 
pubescence of stems short-hirsute and often stipitate-glandular; lower stems 
becoming more or less defoliate but retaining some pubescence; Trans-Pecos Texas 
. . . . . . . . • . . . ....................•.•.......... 11. H. fulcrata.

12( 10). Middle and upper stem leaves broad, obovate or elliptical, only about twice 
as long as wide, not markedly reduced upward, coarsely ciliated, only sparsely 
hispid, densely covered with stipitate glands; peduncular leaves distant from 
heads, not reduced or the closest abruptly narrower than those below; heads few, 
large, with involucres wider and usually higher than 8 mm., in open cymose 
inflorescences; Trans-Pecos Texas ................ 12. H. viscida.

12. Middle and upper stem leaves oblanceolate or oblong, over twice as long as broad,
markedly reduced and stiffish in inflorescence, hirsute, resinous with mostly 
sessile glandular-punctations; peduncular leaves progressively reduced upward, 
grading into the phyllaries; heads usually numerous, in subumbellate-corymbiform 
inflorescences; High Plains ..................... 13. H. horrida. · 

I. Heterotheca subaxillaris (Lam.) Britt. & Rushy. CAMPHOR WEED. Annual aromatic
herbs, rarely overwintering; stems slender, procumbent to erect, rarely over 1 m. high, 
scabrous or short-hirsute; basal and lower stem leaves petiolate, ovate to elliptical, ( 1-) 
3-7 ( -10) cm. long, 4-15 ( -30) mm. wide, entire to d�ntate; upper leaves sessile, ovate
to lanceolate, 10-25 mm. long. 3-18 mm. wide, entire or serrate; leaves scabrous on both
surfaces; inflorescence a loose corymbose panide; involucres turbinate to campanulate,
6-15 mm. wide, 4-8 mm. high; phyllaries in 4 to 6 series, the inner about twice as long
as the outer, usually densely short-hirsute especially along distal part of midrib and
glandular; rays 15 to 35, 3-5 mm. long; disk florets 35 to 40, with corolla tubes 2-4 mm. 
long; inner pappus bristles 3.5-5.5 mm. long; outer pappus conspicuous, composed of 
short narrow squamae about 0.5 mm. long; disk achenes obovate, compressed, 1.5-3 mm. 
long, densely sericeous; ray achenes epappose, nearly glabrous. Chromosome no.: n = 9. 
Inula subaxillaris Lam., H eterotheca Lamarckii Cass., H. sea bra ( Pursh) DC. Coastal 
sands of e. and s. Tex. ( Brazoria, Cameron, Chambers, Galveston, Kleberg and Nueces 
cos.), spring-fall; Coastal States, N.J. to Tam. 

A procumbent form with entire to only remotely serrate leaves and obscure lateral 
veins has been distinguished as var. procumbens Wagenkn., but may represent only an 
environmental response to a coastal sand dune habitat. 
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2. Heterotheca lntifolia Buckl. Similar to H. subaxillaris but height to 2 m., at least
lower stem portions densely long-hirsute; basal leaves tending to be broader, 5-40 ( -60) 
mm. wide, with longer petioles; leaves more distinctly toothed, serrate to mostly strongly
dentate, longer pilose-hirsute at least on under surfaces; phyllaries less densely hirsute 
and more glandular than the previous species. Chromosome no.: n = 9. A weedy species, 
primarily on sandy soil, abundant and widespread throughout most of Tex., spring-fall; a 
species of the interior, w. to Ariz. and Son., s. to Coah. and N.L., n. to Kan. and e. Colo., 
recently expanding its range in s.e. U.S. to N.C., also a weed adv. elsewhere in cen. and 
e. U.S.

Most Texas plants belong to var. latifolia with longer, more coarsely toothed leaves
with scabrous upper surfaces and generally taller stature, but many of the Plains Country 
plants are of the more northern var. Macgregoris Wagenkn. with denser and longer 
hirsute pubescence of both upper and lower surfaces of leaves, less toothed leaves and 
generally shorter stature. The poorly marked var. arkansana Wagenkn., reported from 
extreme northeast Texas, is characterized by its more robust habit, coarser lateral 
branches, more prominent lateral veins of leaves and larger heads. 

3. Heterotheca psammopbila Wagenkn. Similar to H. latifolia and H. subaxillaris but
showing a general gigantism of most characters; stems to 2 m. high and 15 mm. thick, 
densely long-hirsute below; upper leaves conspicuously cordate-clasping; both leaf sur
faces densely long hirsute; herbage with a distinctive leaden-gray aspect; peduncles 
elongate, leafless, highly glandular; involucres over 12 mm. wide and over 8 mm. high; 
phyllaries densely glandular, scarcely at all pubescent; outer phyllaries usually over 3 
mm. long and inner phyllaries over 7 mm. long; disk coroUa tubes usually longer than
4 mm.; inner pappus bristles longer than 6 mm. Chromosome no.: n = 9 (based on an
Ariz. report). Infrequent on sandy river banks and bars in the Trans-Pecos, summer;
also Ariz. and Son.

Most closely related to H. latifolia witl1 which it should perhaps be considered 
conspecific. 

4. Heterotheca graminifolia ( Michx.) Shinners. SILK-GRASS. Perennial stoloniferous
herb with 1 to several slender erect stems 2-6 ( -10) dm. tall, with soft appressed silvery
white sericeous-pubescence throughout; leaves narrow, elongate, gramineous, flexible, 
with 3 to 5 ( to 7) parallel nerves and appressed silver-white silky-pubescence; basal 
leaves 1-3 dm. long, the upper leaves progressively reduced with those of the inflorescence 
bractlike and grading into the phyllaries; inflorescence an open cymose-panicle with 
several to usually numerous heads each terminating a distinct peduncle; involucres 
turbinate to turbinate-campanulate, 8-10 (-13) mm. high, 7-10 (-14) mm. wide; 
phyllaries in 5 to 10 series, narrowly lance-linear, the inner usually over 5 times longer 
than the outer, loosely white-hairy, nonglandular to often somewhat glandular especially 
toward tips; rays narrow, (7-) 8-10 (-12) mm. long; disk corollas 5-8 mm. long; inner 
pappus bristles 5-7 mm. long; outer pappus composed of inconspicuous narrow setaceous 
squamae about 0.5 mm. long; achenes narrowly fusiform, strongly ribbed, appressed
sericeous-pubescent, about 3 mm. long. Chromosome no.: n = 9 (based on 2 non-Texas 
reports). Inula graminifolia Michx., Erigeron nervosum Willd., Chrysopsis nervosum
(Willd.) Fern., C. argentea (Pers.) Ell., C. microcephala Small, C. Tracyi Small, C.
Correllii Fem., C. graminifolia ( Michx.) Ell., H eterotheca nervosa ( Willd.) Shinners. E.
Tex., on Coastal Plain, n. to Cass Co., s. to Matagorda Co. and w. to Bastrop Co., spring
fall; s.e. U.S., from Fla. and Del. to n.e. Okla. and Tex.; disjunctly in Guat., s. Mex. and 
Bah. I.

Closely related to H. aspera (Small) Shinners and often considered conspecific with it 
but separable by its completely nonglanclular stems and peduncles and peduncular bracts 
grading into the phyllaries. 

5. Heterotheca oligantha ( Chapm.) Harms. Much like H. graminifolia but stems and
peduncles copiously stipitate-glandular throughout, upper portions not otherwise pubes
cent; peduncular bracts not grading into the phyllaries; heads fewer than 8, averaging 
larger; rays longer. Chrysopsis oligantha Cha pm., Pityopsis oligantha ( Cha pm.) Small. 
A Coastal Plain species of the II. graminifolia ( sens. lat.) complex in s.e. U.S., from Fla. 
to s.e. Okla.; not yet noted from Tex. but possibly to be encountered in extreme e. cos. 

6. Heterotheca mariana ( L.) Shinners. Perennial herb witl1 one to several stems from
a thick rootstock; stems erect, stout, (1-) 3-6 (-7) dm. high, loosely silky or arachnoid-
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Boccose, becoming more or less glabrate with age; peclundcs and inflorescence branches 
minutely but densely glandular; leaves numerous, thin, green, soft silky-arachnoid, be
coming glabrate; lower leaves spatulate to oblanceolate, 5-10 (-18) cm. long, 1-3 cm. 
wide, generally obtuse, narrowed to a petiole; upper leaves smaller, oblong or elliptic 
to lanceolate, 2-5 cm. long, acute to obtuse, sessile; heads several, rather large and showy 
in congested tenninal corymbs; involucres hemispheric, 7-10 mm. high, (10-) 15-20 ( -25) 
mm. wide; phyllaries linear, acute, short-stipitate-glandular and ciliolate but otherwise
glabrous; achenes obovate, radially compressed, with 2 to 4 glandular ribs. Inula mariana
L., Chrysopsis mariana ( L.) Ell. Infrequent in open pine-grassland fonnation in extreme
<". and s.e. Tex. along the La. border ( Hardin, Jasper, Jefferson, Newton, Sabine, San
Augustine and Tyler cos.), spring-fall; Tex., e. to Fla. and n. to s. 0. and N.Y.

1. Heterotheca pilosa (Nutt.) Shinners. Taprooted annual with single stems, ( 2-) 3-6
( -9) dm. tall, usually branched only above the middle, with double pubescence ( the
primary hairs long, soft, pilose and the secondary pubescence spreading short-puberulent 
and glandular); leaves numerous and crowded, flexible, soft-textured, distinctly green, 
soft-pilose, narrowly to broadly oblong-lanceolate, mostly acute, sessile or the lowermost 
with short petioliform bases; lower leaves oblanceolate, ( 2-) 3-6 ( -8) cm. long, usually 
denticulate to incised; upper leaves smaller, 1-2 cm. long, entire; inflorescence irregular, 
with several showy heads each terminating separate branches; involucres hemispherical, 
( 7-) 10-20 mm. wide, ( 5-) 6-12 (-15) mm. high; phyllaries in 3 or 4 only loosely 
imbricated series, the inner only slightly longer than the outer, linear-lanceolate, 
ncuminate, with green elliptical midrib area and stramineous-scarious edges, pilose and 
somewhat glandular; inner pappus tawny; outer pappus conspicuous, composed of broad 
white squamae; achenes fusiform, distinctly IO-nerved, sparsely silky-pilose. Chromosome 
no.: n = 4. Chrysopsis pilosa Nutt. [not C. piwsa (Walt.) Britt.], C. Nuttallii Britt. 
Abundant in dry open sandy places, e., s.e. and n.-cen. Tex., summer-fall; Mo. and Kan. 
to La. and Tex. 

8. Heterotheca villosa (Pursh) Shinners. Perennial herb with thick woody taproot
and caudex, sometimes rhizomatous; stems several to numerous, erect to ascending ( in 
Texas material), ( 1-) 2-5 dm. tall, simple to usually branched; primary pubescence of 
stems postulate-based hirsute to hispid, elongated and relatively persistent on lower stems; 
secondary pubescence of stems with hairs divergent to usually appressed in Texas ma
terial; leaf pubescence appressed to ascending, coarse bulbous-based hirsute to finely 
strigose-sericeous; lower leaves petiolate, spatulate or oblanceolate; middle leaves 
oblanceolate, 1-3 cm. long. 3-8 mm. wide; upper leaves linear to oblanceolate, cuneately 
sessile; inflorescence subumbellate-corymbiform to cymose-paniculate, congested to open; 
heads 3 to 30 ( to 63) per aerial stem, with ( 35 to) 50 to 100 florets; involucres turbinate 
to hemispherical, ( 6-) 7-12 mm. high, ( 5-) 7-15 mm. wide; phyllaries narrowly lance
linear, closely imbricated in 4 to 9 series, the inner 4.5-7.5 mm. long, about 2 to 3 times 
the length of the outer, with pubescence usually dense and appressed in Texas material; 
rays ( 15 to) 20 to 35, ( 6-) 8-14 mm. long; disk corolla tubes 5.5-8 mm. long; inner 
pappus bristles ( 0.5-) 7-9 mm. long; outer pappus composed of uneven narrow setaceous 
to fimbriate squamae, the longest 0.5-1 mm. Chromosome no.: n = 18. Amellus villosus
Pursh, ChnJsopsis villosa (Pursh) Nutt., C. hispida (Hook.) DC., C. foliosa Nutt., C.

pumila Greene, C. Bakeri Greene, H. hirsutissima Greene, C. imbricata A. Nels., C. 
angustifolia Rydb., C. Ballardi Rydb. Throughout w. Tex., spring-fall; widespread in w. 
U.S. from Wisc., Neb. and Tex., w. to Pac., n. to s. Can., s. to cen. Mex. 

A markedly polytypic species of many intergrading tetraploid races and forms. Most 
Texas material belongs to var. foliosa (Nutt.) Harms ( characterized by dense canescent 
appressed pubescence of involucres and herbage, and larger heads) or to var. angustifolia 
( Rydb.) Hanns ( characterized by narrower leaves, coarser and sparser herbage pubes
cence and smaller heads); these varieties intergrade on a broad scale, and much Texas 
material appears more or less intermediate between them. 

9. Heterotheca canescens (DC.) Shinners. Similar to H. villosa but differing in its
denser, softer, white, appressed-sericeous pubescence of phyllaries, peduncles, leaves and 
stems ( secondary hairs), its hirsute but never harsh primary pubescence of stems, its 
smaller heads and the reduced size of most other quantitative characters; plants lower, 
15-35 ( -40) cm. high, often highly rhizomatous, frequently with markedly white-sericeous
reduced axillary shoots, later becoming highly and finely branched; lower leaves oblanceo-
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late to spatulate, petiolate, early-deciduous; middle and upper leaves linear to linear
oblanceolate, mostly over 5 times longer than broad; heads more or less closely subtended 
by narrow peduncular leaves longer than the phyllaries; inflorescence loose, rather in
definite, the heads smaller; involucres cylindrical to turbinate, 4-7 mm. wide, 5-7 mm. 
high; phyllaries closely imbricated in 3 to 5 series, the inner phyllaries less than 6 mm. 
long; rays usually fewer than 20, shorter than 10 mm.; disk corolla tubes 5-7 mm. long; 
inner pappus bristles 5-7 ( -8) mm. long; outer pappus inconspicuous, composed of 
narrow setaceous squamae seldom exceeding 0.6 mm. in length. Chromosome no.: n = 9. 
(H)Aplopappus canescens DC., Chrysopsis canescens (DC.) T.&G., C. villosa var.
canescens (DC.) Gray, C. Berlandieri Greene. Ceo. Tex., e. to Dallas Co., n. to Wichita
and Childress cos., s. to Kleberg and Uvalde cos., w. to Swisher, Scurry, Crockett, Brew
ster and Jeff Davis cos., summer-fall; Tex., w. Okla. and s.-cen. Kan.

Trans-Pecos material seems to represent a more robust race with thicker caudices. In 
Texas, it sometimes is difficult to clearly distinguish herbarium specimens of this species 
from certain canescent, strigose-sericeous, smaller-headed, more narrow-leaved forms of 
H. villosa.

10. Heterotheca stenophylla (Gray) Shinners. Perennial herb with thick woody tap
roots and caudices, often short-rhizomatous; stems several to numerous, slender, erect, 
brittle, simple or branched above, ( 1-) 2-4 dm. high, sparsely hispid-strigose and 
copiously covered with stipitate or sessile resin-glands; lower stem portions early
defoliate, becoming glabrate with a smooth varnished appearance; lower leaves long
petiolate, oblanceolate to spatulate, early-deciduous; middle and upper leaves rigidly 
ascending, linear to oblance-linear, 1-4 cm. long, 1-7 mm. wide, usually over 5 times 
longer than broad, acute, sparsely hispid-strigose and densely beset with large sessile or 
short-stipitate glands often exceeding 0.1 mm. diameter; proximal leaf portions con
spicuously hispid-ciliate; heads closely subtended by several narrow harshly hispid
ciliate peduncular leaves often exceeding the involucre, ( 1 to) 3 to 20 ( to 50) in rather 
compact clusters, showy, with 40 to 80 ( to 100) florets; involucres cylindrical to 
campanulate, 5-7 ( -10) mm. high, 4-8 (-12) mm. in diameter; phyllaries lance-linear, 
in 3 or 4 imbricated series, the inner about twice as long as the outer, copiously glandular
viscid, only sparsely hispid-strigose; rays 15 to 30, bright-yellow, ( 5-) 7-15 mm. long, 
1.8-2.5 mm. wide; disk corollas ( 4.5-) 5.5-7 (-8) mm. long; inner pappus ( 4.5-) 5.3-7 
( -9) mm. long; outer pappus conspicuous, composed of uneven narrow squamae, the
longest 0.5-1 mm.; achenes densely appressed-villous. Chromosome no.: n = 9. Chrysopsis
hispida DC. var. stenophylla Gray, C. villosa var. stenophylla (Gray) Gray, C. steno
phylla (Gray) Greene, C. scabrifolia A. Nels. On sandy or granitic soils, from Tex.
Panhandle Plains, s.e. through the hill country as far as Clay and Hays cos., spring-fall;
Tex., Okla., Kan. and disjunctly in n. Neb.

Apparently quite distinct in Texas, but a tetraploid ( n = 18) chromosome race, 
known along the eastern edge of the species' range from s.-cen. Kan. to the Wichita Mts. 
of Okla., tends to intergrade with H. villosa. 

11. Heterotheca fulcrata ( Greene) Shinners. Perennial taprooted herb with thick
woody caudices; stems several to numerous, decumbent to erect, 1-8 dm. high, simple 
to usually divaricately branched at least in the inflorescence; primary stem pubescence 
dense, long and often retrorsely hirsute-hispid, with at least the hair bases persistent on 
lower stems; secondary pubescence densely short-hirsute, usually stipitate-glandular; 
leaves sparsely to densely hirsute to rarely strigose, usually densely short-stipitate
glandular; lower leaves oblance-spatulate, 2-6 cm. long, 5-20 mm. wide, with petioles 
5-25 mm. long; middle and upper leaves sessile to clasping, oblanceolate or oblong to
sometimes obovate, 2 to 4 ( rarely 7) times longer than broad; heads 1 to 10 ( to 25) in
loosely cymose to sometimes subumbellate-corymbose or compactly globose inflorescences,
appearing sessile, closely subtended by several peduncular leaves distinctly larger
than the phyllaries and 3 to 5 ( rarely 7) times longer than broad; involucres cylindrical
turbinate to broadly hemispherical, 6-15 mm. wide, 6-13 mm. high; phyllaries lance
linear, in 3 to 5 in1bricated series, the outer 2-4 mm. long, the inner 2 or 3 times longer
than the outer, more or less glandular, glabrate to sparsely ( or rarely quite densely)
strigose-hirsute; florets ( 35 to) 45 to 75 ( to 90) per head; rays linear to elliptical, 5-13
mm. long, 1.8-3 mm. wide; disk corolla tubes 5-7 (-8) mm. long; inner pappus bristles
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4-9 mm. long; outer pappus conspicuous, composed of lanceolate fimbriate squamae.
Chrc;,mosome no.: n = 9. Chrysopsis fulcrata Greene, C. resinolens A. Nels., C. crypto
cephala Woot. & Stancil., C. senilis Woot. & Standl. Mts. of the Trans-Pecos, spring-fall;
generally a higher elev. species of the southwest U.S. and s. Rocky Mts.

A problematic, highly variable group broadly interpreted here to include several 
semidistinct races. Much of the Trans-Pecos Texas material belongs to a smaller, less 
glandular race somewhat similar to the type of Chrysopsis senilis, but at least two other 
racially different forms also occur here. Discussion of possible infraspecific distinctions 
must be deferred pending further investigation. 

12. Heterotheca viscida (Gray) Harms. Perennial taprooted herb with thick woody
caudices; stems several to numerous, decumbent to erect, 1-3 dm. tall, more or less 
branched; primary pubescence of stems long-hirsute-hispid to 2 mm., often sparse, the 
secondary pubescence densely stipitate-glandular and short-puberulent ( as in Sect. 
H eterotheca); leaves densely stipitate-glandular, sparsely hispid at least on veins; lower 
stem leaves broadly spatulate, with petioles shorter than 2 cm.; middle and upper leaves 
obovate to broadly elliptic or oblong, 15-40 mm. long, 7-25 mm. wide, usually about twice 
as long as broad, with sessile blades obtusely-based to cordate-clasping; heads distinctly 
pedunculate with peduncular leaves distant and scarcely reduced or else the closest 
abruptly narrower than those below; inflorescence open-cymose with a few large heads; 
involucres turbinate to hemispherical, 7-12 mm. high, (7-) 8-12 (-15) mm. wide; 
phyllaries linear-lanceolate, the inner about 3 times longer tlrnn the outer; outer phyllaries 
stipitate-glandular and sparsely strigose-hirsute to glabrate; rays 8-15 mm. long; disk 
corolla tubes 5-7 mm. long; inner pappus bristles 4.5-7 mm. long; outer pappus con
spicuous, of irregular lanceolate fimbriate squamae 0.5-1.5 mm. long; achenes 3-4 mm. 
long, sericeous. Chrysopsis villosa var. viscida (Gray) Greene, C. viscida (Gray) Greene. 
Rare on rocky slopes, ledges and igneous soil in mts. of the Trans-Pecos where it is known 
from Culberson Co. (Guadalupe Mts.), Jeff Davis Co. {Davis Mts.) and Presidio Co. 
( Chinati Mts. ), summer-fall; Trans-Pecos Tex., N.M. and Ariz. 

A rare, little recognized entity with affinities to Chrysopsis fulcrata but appearing amply 
distinct from the latter. In the southwest U.S., the name, H. viscida, has most frequently 
been applied to plants belonging to H. horrida or H. fulcrata. 

13. Heterotheca horrida ( Rydb.) Harms. Similar to and apparently most closely
related to H. fulcrata, from which it differs primarily in its distinctly pedunculate
appearing heads, progressively reduced distant peduncular leaves grading into the 
phyllaries, and heads with cylindrical to cylindrical-turbinate involucres less than 8 mm. 
wide and 8 mm. high ( numerous in subumbellate-corymbose inflorescences). Chromosome 
no.: n :::: 9. Ariz. and Ut., e. to s. Wyo., w. Neb., e. Colo., w. Okla. and e. N.M., summer. 

A low elevation species of the southern Rocky Mts., extending eastward onto the High 
Plains and the Colorado and Cheyenne Piedmont; not yet noted from Texas but may 
possibly be found in extreme northwest Texas Panhandle Plains or Trans-Pecos. In the 
southwest U.S., this entity has most frequently been referred to as Chrysopsis hispida but 
the type of the latter belongs to a common, more northern, tetraploid race of H. villosa. 

17. XANTIIlSMA DC. SLEEPY-DAISY 

A monotypic genus. 

I. Xanthisma texanum DC. Taprooted annual herb 2-10 dm. tall, branched near the
middle, the branches rather rigidly ascending; leaves alternate, essentially sessile, the 
basal ones deeply pinnately lobed and those of lower stem oblanceolate in outline but 
often shallowly pinnately lobed or dentate; leaves of midstem nearly entire, linear or 
lance-linear, 1-3 cm. long, 2-3 cm. broad, becoming smaller and appressed upward on 
the pedunculiform upper portion of the branchlets; heads solitary, not crowded; recep
tacle nearly Bat, with long subulate persistent chaffy scales; involucre broadly hemispheric, 
5-10 mm. high; phyllaries about 2-3 mm. broad, in several series, very firm, mostly 
stramineous but with a prominent basally truncate somewhat deltoid dark tip-patch, 
strongly graduated; ray -flowers several, pistillate, fertile, with yellow rays of ten as much 
as 1 cm. long; disk flowers numerous, perfect, fertile; corolla yellow, with a basal tube 



1 570 Compositae (Sunflower Family) 

scarcely distinguished from the long scarcely ampliate shallowly 5-lobed limb; achene 
narrowly obpyramidal, rather densely covered with stiffish ascending whitish pubescence; 
pappus alike in disk and ray, double, of an inner series of long lance-acuminate scales 
and an outer series of linear-subulate scales more or less alternating with the inner series. 

We have 2 varieties. 

l. Phyllaries oblong to oblong-ovate, with rounded tips .. var. texanum.
l. Phyllaries oblong-lanceolate to ovate-lanceolate, abruptly contracted to a sharp stiff

point ........................................ var. Dru,nmondii. 

Var. texanum is frequent in sandy open places, Rio Grande Plains, Apr.-Nov.; endemic. 
Var. Drummondii (T.&G.) Gray is infrequent in open sandy places, Plains Country 

and the Llano region of the Edwards Plateau, rare e. to n.-cen. Tex., Apr.-Nov.; also Okla. 

18. GRINDELIA WILLD.195 GuMWEED. T ARWEED

Taprooted herbs with leafy stems ( or in G. oolepis stoloniferous), often sticky, usually 
with numerous ascending branches; leaves alternate, sessile, not deeply lobed, usually 
serrate; heads mostly about 1-2 cm. broad, hemispherical; phyllaries in 4 to 8 series, 
usually linear to linear-subulate, the lower part usually pale and very firm and appressed, 
the upper portion firm and often darker in color and either ascending or usually spreading 
or even squarrose-reflexed; receptacle nearly flat or slightly convex, rough; disk 'flowers 
perfect, the central ones usually sterile, the peripheral ones usually fertile, with yellow 
corollas that consist of a slender basal tube sharply differentiated from the ampliate limb 
that is equally 5-toothed; ray 'flowers O to 45, pistillate, fertile; pappus of ray and disk 
alike, of 2 to IO caducous awns that vary from slender to stout or even sometimes scale
like; achenes glabrous, oblong-obovoid, slightly laterally compressed. 

About 60 species found in western Nortl1 America and South America. 

1. Upper portions of phyllaries erect, ascending, horizontally spreading or slightly
reHexed-squarrose ( 2) 

1. Upper portions of phyllaries revolute, strongly recurved or strongly reflexed-squarrose
( 10) 

2 (1). Pappus awns filifonn or if somewhat scalelike then the upper portion of the 
phyllary subcoriaceous, firm and thick ( 3) 

2. Pappus awns slightly scalelike or if linear-filiform then the achenes not wrinkled ( 6)

3 ( 2). Rays absent; perennial with rhizomes ............ 8. G. oolepis. 
3. Rays present; annual or biennial ( 4)

4( 3). Leaves not much-reduced toward the heads, the uppermost ones subtending the
heads in the manner of auxiliary bracts; mature achenes about as broad as long .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. G. microcephala. 

4. Leaves gradually reduced toward the heads, the uppermost leaves not closely
clustered around the heads; mature achenes longer than broad (5) 

5 ( 4). Upper and middle cauline leaves dentate to setuliferous or spinulose-denticulate; 
achenes smooth to striate or somewhat coarsely ribbed, 2.5-4 mm. long ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. G. scabra. 

5. Upper and middle cauline leaves finely and closely crenulate; achenes with 9 to 10
slender ribs, 2-2.3 mm. long .................... 1. G. grandifiora. 

6( 2). Ray flowers absent ( 7) 
6. Ray flowers present ( 8)
7 ( 6). Upper and middle cauline leaves entire to remotely or closely crenulate-serrate

to -denticulate; pappus awns remotely to moderately setulose-serrulate; mature 
achenes deeply ribbed or furrowed .............. 5. G. aphanactis. 

1. Upper and middle cauline leaves closely and evenly crenate or crenate-serrate, the
teeth obtuse; pappus awns mostly entire; mature achenes merely striate at the 
angles ....................................... 4. G. squarrosa. 

-----

lD5 Adapted from J. A. Steyermark in Ann. Missouri Bot. Gard. 2 1  :433-608. 1934. 
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8( 6). Leaves entire or with short salient acute or bristle-tipped teeth ............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. G. lanceolata.

8. Leaves saliently toothed ( 9)
9 ( 8). Stems minutely puberulent in part; leaves minutely scabridulous in part; pappus

awns 4-7 mm. long, equaling the corolla in the disk; Trans-Pecos Texas ....... . 
. . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. G. Havardii. 

9. Stems and leaves glabrous; pappus awns 3-5 mm. long, shorter than the disk corollas;
east of Trans-Pecos Texas ....•................. 4. G. squarrosa. 

10(1). Ray flowers absent ........................... (Return to couplet 7 above). 
10. Ray flowers present .............................. 4. G. squarrorn. 

I. Grindelia grandiflora Hook. Robust annual to 15 run. tall, freely branched in the
upper part, the branches ascending; upper and middle cauline leaves finely and closely 
serrulate-crenulate, each side with 20 to 50 crenulae, reduced upward on the stems and 
appressed so that the upper part of the branches are somewhat penduculiform; heads 
solitary, not crowded; upper portions of phyllaries erect or spreading; rays orangish or 
golden-yellow; achenes with 9 to 10 slender ribs, about 2 mm. long. Local in w. part of 
Edwards Plateau (Crockett, Edwards, Schleicher, Sutton and Val Verde cos.), Aug.
Sept.; also Coah. and N .L. 

2. Grindelia microcephala DC. Taprooted annual, 1-15 dm. tall, often branched above;
leaves usually somewhat oblong, those of midstem on each sic.le with 25 to 60 closely 
set small teeth, those of upper part of stem not much reduced towards the heads, the 
uppermost leaves subtending the head in the manner of auxiliary bracts; upper portions 
of phyllaries ascending or spreading; rays present; mature achenes about as long as 
broad. Frequent, often in poorly drained clay, in Rio Grande Plains, n.-cen. Tex. and 
less frequent in s. part of e. Tex. and e. and s. parts of Edwards Plateau, late spring
summer; also Tam. 

In the Rio Grande Plains the plants are often of low stature and have some glandular
pubescence ( var. microcep1wla and var. pusilla Steyerm.) whereas in the northern part 
of the distribution, especially in north-central Texas, the plants average taller and lack 
the glandular-pubescence ( var. adenodonta Steyenn. and f. angustior Steyerm.) 

3. Grindclia Havnrdii Steyerm. Apparently biennial or weak perennial with several
stems ( that often bear minute scabridulous pubescence) from the base, erect, 3-5 dm. tall, 
each stem simple in lower part and with some ascending branches above ( each topped 
by a head); leaves of midstem firm, mostly oblong, varying to slightly ovate or obovate, 
on each side with 5 to 10 small but ratlwr sharp salient ( or slightly antrorse) teetl1; some 
of the lower leaves often with sparse and microscopic scabridulous pubescence, especially 
near the margin; upper portion of phyllaries ascending or spreading; rays present; pappus 
4-7 mm. long, equaling the corolla of the disk flowers; achenes about 3 mm. long, smooL'-1. 
Infrequent in open places in the Trans-Pecos ( to 6,000 ft.) in Chisos and Guadalupe mts., 
rare in w. part of Edwards Plateau ( Crockett Co.), July -Sept.; also N.M. 

4. Grindelia squarrosa (Pursh) Dun. Ctnu.Y-CUP GUMWEED. Taprooted annual,
occasionally overwintering; leaves of midstem mostly approaching an oblong shape, firm, 
on each side with 13 to 30 salient or slightly antrorse teeth, somewhat reduced in si�e 
upwards on the stem, not fom1ing auxiliary bracts to the head; upper portions of phyllaries 
rarely ascending, usually spreading or even strongly reflexed-squarrose; rays rarely present, 
usually absent; pappus awns narrowly linear, in the disk slightly shorter than the corolla; 
achenes oblong, 2.3-3 mm. long, usually with 4 angles and with a few shallow striations, 
but usually smooth. Frequent in open areas in Plains Country, infrequent e. to n.-cen. 
Tex., s. to Edwards Plateau and s.w. to Trans-Pecos, summer-fall; in most of U.S. ( except 
S.E. states.) 

The var. squarrosa ( with rays) is rare in the Plains Country of Texas; most of our 
plants are of the var. nuda (Wood) Gray (rayless), including f. angustior Steyerm. 

5. Grindelia aphanactis Rydb. Taprootecl herb ( said to be perennial) with one to
several erect stems sparingly branched and each erect branch head-tipped; leaves of 
midstem membranous, mostly oblanceolate, 2-4 cm. long, 4-8 mm. broad, with about 5 to 
8 remote salient teeth on each side, the upper leaves reduced and more nearly linear with 
nearly entire margins; upper portions of phyllaries ascending or spreading; ray flowers 
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absent; pappus awns slender, subentire to microscopically serrulate-roughened toward the 
apex, shorter than the corolla; achenes dark, the four angles prominent and marked on 
each side by prominent furrows, the ridges sometimes rugulose. Rare in Davis Mts. in the 
Trans-Pecos, summer; Ut., Ariz., Colo., N.M. and Tex. 

6. Grindelia scabra Greene. Taprooted annual or biennial herb, several din. tall,
sparingly branched with each branch head-tipped; leaves of midstem approaching oblong 
in shape, about 2-3 cm. long, on each side with 10 to 25 salient or usually slightly 
antrorse teeth, upward on stem the leaves slightly reduced and not at all crowded below 
the head; upper portion of phyllaries ascending or spreading; rays present; achenes 2.5-3 
mm. long, longer than broad, pale-brown, smooth or often with some few broad ribs;
pappus awns filiform, shorter than the disk corolla. Incl. var. neomexicana (Woot. &
Standl.) Steyerm. Infrequent to rare in Davis Mts. in the Trans-Pecos, Aug.-Oct.; also
N.M.

7. Grindelia lanceolata Nutt. Perennial herb from woody crowns (in the extreme n.
portion of the range short-lived perennials); stems one to several, ascending, branched in 
the uppermost portion where each branch terminates in a head; leaves Srm, lanceolate to 
deltoid, rarely oblong-deltoid, tapered nearly the full length to the acute apex, those of 
midstem 2-5 ( •6) cm. long and on each side with 7 to 15 sharp pronounced somewhat 
antrorse-salient teeth ( teeth occasionaliy bristle-tipped); upper portions of phyllaries 
ascending or spreading; rays present; pappus awns Sliform to linear, nearly as long as 
the disk corolla; achenes oblong to obovate, 2-5 mm. long, smooth or weakly striate. Incl.
var. texana (Scheele) Shinners, G. littoralis Steyerm., G. texana Scheele. Frequent in 
open calcareous soil, Edwards Plateau and n.-cen. Tex., local in calcareous soil near 
Galveston, summer (-fall); Mo. and Tenn., s. to Ala. and s.w. to Tex. 

The plants from most of Texas have rather large achenes and mostly deltoid leaves 
( G. texana), but in north-central Texas this type grades northward into a type ( true 
G. lanceolata) with shorter achenes, shorter duration (biennial?) and more elongate
leaves.

8. Grindelia oolepis Blake. Perennial forming clumps from slender branched rhizomes;
aerial stems 1-4 dm. long, ascending, mostly simple; leaves membranous, mostly oblanceo
late ( the lower ones occasionally pinnately lobed), those of midstem 2-6 cm. long, nearly 
entire or usually on each side with about 6 to 8 small appressed teeth; heads solitary, 
remote from each otl1er; the broadly deltoid dark tips of the phyllaries erect; ray flowers 
absent. Infrequent in tight black clay-gumbo soil, coastal part of Rio Grande Plains and 
s. part of coastal Tex. ( Bee, Cameron, Nueces and San Patricio cos.), May, Sept.-Dec.;
endemic.

A singular species that is quite distinctive. 

19. PRIONOPSIS NUTI.

A monotypic genus whose solitary species is often considered as merely a species of 
Haplopappus. It is closely related to Grindelia to which genus it probably should be 
referred. 

1. Prionopsis ciliata (Nutt.) Nutt. Stout essentially glabrous annual herb 5-15 dm.
tall; stems erect, mostly simple except in the upper 1-2 dm. where numerous short 
branches arise ( each terminating in a head); leaves alternate, simple, sessile, oblong to 
narrowly or broadly obovate, with coarse salient teeth ( each mucronate or with a short 
bristle), not much reduced upward, the uppermost leaves clustered at the base of the 
head as auxiliary bracts; heads 15-40 mm. broad; involucre hemispherical, 10-15 mm. 
high; phyllaries in 3 or 4 series, not strongly graduated, linear-subulate, the lower portion 
dark-stramineous and very Srm, appressed, the upper portion Srm, darker and spreading 
or even squarrose; receptacle flat or slightly convex, roughish; disk flowers numerous, 
perfect, tl1e central ones sterile, the outer fertile, the corolla yellow, the tube weakly 
differentiated from the equally 5-toothed limb; ray flowers pistillate, fertile, the ray 
yellow; achene glabrous, turgid, oblong or ellipsoid, somewhat laterally compressed, 
basally attached at a whitish cartilaginous ring; pappus of ray and disk similar, of several 
somewhat unequal brownish-white slender bristles, the longer ones slightly dorsiventrally 
flattened; pappus of fertile achenes disposed to be deciduous as a unit. Haplopappus 
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ciliatw (Nutt.) DC. Frequent in open ground, Plains Country and n.-cen. Tex., less 
common in s.e. Tex., rare in e. Tex. and the Trans-Pecos, Aug.-Oct.; Mo., Kan. and Colo., 
s. to Tex. and N.M.

20. GYMNOSPERMA LEss.

A monotypic genus; included in Xantlwcephalum by at least one author. 
1. Gymnosperma glutinosum (Spreng.) Less. TATALENCHO. Straggly shrub 5-20 dm.

tall; leaves alternate, sessile or essentially so, linear or lance-linear, entire, membranous, 
glutinous, often 2-5 cm. long, 2-6 mm. broad; heads borne in dense terminal corymbiform 
masses often several cm. across; receptacle nearly fiat or somewhat convex, essentially 
naked; involucres turbinate, usually 3-5 mm. long, glutinous; phyllaries in about 3 series, 
strongly imbricated, mostly firm and stramineous except for a darker patch at the tip; 
ray -flowers few, the corolla yellow with a relatively long tube and a very short ascending 
ray shorter than the tube and usually not equaling the adjacent disk corollas; disk -flowers
few, corolla yellow, with a ba.sal h.1be and a 5-lobed limb; achene pubescent; pappus in 
both kinds of flowers reduced to a microscopic ring or essentially absent. Xanthocephalum
glutinosum (Spreng.) Shinners. Frequent in dry brushy or grassy areas, Rio Grande 
Plains, Edwards Plateau and in the Trans-Pecos up to 6,500 ft. elev., (spring-) summer
fall; Tex., N.M. and Ariz., s. to Guat. 

21. THUROVIA RosE

A monotypic genus. 
I. Thurovia triffora Rose. Taprooted ericoid-scoparioid annual 1-3 dm. tall, profusely

branched ( especially in the upper half); leaves alternate, entire, glutinous, appressed, 
( 1-) 2-4 mm. long, about 1 mm. broad, not much diminished upward, the uppermost 
often subtending a head as an auxiliary bract; heads numerous, borne in very short leafy 
branchlets; receptacle essentially fiat and naked; involucres 3-4 mm. long, urceolate
turbinate; phyllaries few, in about 3 series, strongly graduated, mostly strrupineous but 
each with a small darker patch at the tip; ray flowers absent; disk flowers usually about 3 
in number, perfect, fertile, the corolla cream-colored or very pale-yellow with a short 
basal tube and a broadly flaring equally 5-lobed limb; pappus of about 10 acute scales 
nearly as long as the corolJa; achene narrowly obpyramidal, rather densely covered with 
ascending stiff white pubescence. Rare and local in s.e. Tex. ( Aransas, Brazoria, Calhoun, 
Harris, Jackson and Refugio cos.), Sept.-Nov.; endemic. 

Closely related to Xantlwceplialum texanum; this doubtless should be included in that 
genus. 

22. XANTHOCEPHALUM Wn.,LD.106 BROOMWEED. SNAKEWEED 

Herbs or low shrubs with taproots; leaves alternate, unlobed, entire, usually resinous; 
heads either solitary or in fascicles, relatively small; receptacle flat or convex, rarely 
conical, naked; involucre campanulate to usually turbinate or urceolate, or even nearl:r 
spherical or cylindrical; phyllaries in about 3 series, strongly graduated, mostly firm and 
rather thick and stramineous, closely apprcssed, often at the very tip with a somewhat 
darker splotch, often resinous; ray -flowers pistillate, usually fertile, the rays yellow and 
longer than the corolla tube and usually longer than the disk corollas; pappus either 
absent or a low rough crown or of small paleae; disk -flowers perfect, fertile or infertile, 
the corollas yellow, with a basal tube and a 5-lobed limb; pappus either reduced to a 
minute crown or else with well-developed scales or ( in one species) with a few linear 
or strap-shaped scales which basally are united; achene obpyramidal, usually rather 
densely covered with ascending stiffish white hairs or rarely nearly glabrate. Gutieffezia
Lag.; Amphiachyris (DC.) Nutt. 

Some of the species are extremely common weeds that increase enormously under the 
180 Adapted partly from 0. T. Solbrig in Rhodora 62:43-54. 1960; 63:151-164. 1961. 
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prevalent regime of abusive overstocking. The herbage of several species is known to be 
toxic to livestock. The annual species are called "broomweed" and the shrubby species 
0snakeweed." An American genus of perhaps 30 species. 
1. Pappus of both ray and disk flowers composed of several well-developed paleae ( ex

cept these nearly absent in the ray flowers of X. texanum) ( 2) 
1. Pappus of both ray and disk flowers of linear or strap-shaped scales and/or merely a

low toothed crown, or absent ( 5) 
2( 1). Plants shrubby or subshrubby perennials ( 3) 
2. Plants taprooted annuals with one stem at base (4)
3 ( 2). Each head with 3 to 7 ray flowers and 2 to 6 disk flowers, the latter fertile ..... 

• • • • . • . . . • • . • . . . . • • • . • • • . . . . • . • • . . . . . • • • . • • • • 2. X. Sarotl1rae. 

3. Each head with only 2 or 3 ( rarely 4) fertile ( ray) flowers; involucre very narrow;
achenes of disk flowers aborted .................. 3. X. microcephalum.

4 ( 2). lnvolucre campanulate; heads terminal on the secondary branches; pappus present 
in both ray and disk; disk flowers 20 to 40 per head ...................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. X. sphacrocephalum.

4. Involucre turbinate to campanulate; heads terminal on ascending tertiary pedunculi
form branchlets; pappus of ray flowers absent or reduced; disk flowers 10 to 20 
per head ..................................... 5. X. texanum.

5(1 ). Rays 50 to 70; pappus of disk flowers merely a crown of minute scales or with 
2 or 3 squamellae ........................ ..... 1. X. gymnospermoides.

5. Rays fewer than 20; pappus of disk flowers of a few strap-shaped scales which at
the base are dilated and united .................. 6. X. dracunculoides.

1. Xanthocephalum gymnospermoides (Gray) Rothr. Stout annual to 2 m. tall;
branchlets often with stipitate glands; leaves lanceolate, 3-15 cm. long, 5-30 mm. 
broad, glabrous, with entire or serrate margins, acute, above shiny and somewhat gluti
nous; heads solitary at the ends of the branchlets but clustered in subcymose aggrega
tions; involucre campanulate, glutinous, 3-7 mm. thick, 3-6 mm. high; phyllaries 
numerous in 2 loose series, glabrous, appressed, usually with green midrib and tips, 
apically spreading; receptacle flat or slightly convex, alveolate; ray fiowers 50 to 70, 
the yellow rays 2-4 mm. long and 1-1.5 mm. broad, about the same length as the 
tube; disk -flowers 150 to 200, 2 to 3 times as many as the ray Bowers; corolla about 4 
mm. long, with a narrow tube and expanded throat; style with pointed collecting hairs
and these restricted to the short deltoid tips; pappus in some plants a low crown, in
others a few irregular awns up to half as long as the disk corollas; achenes terete, glabrous
or slightly pubescent, 1-2 mm. long. Infrequent or rare in Davis Mts.; Ariz., Son., Chih.,
Dgo. and Tex.

2. Xanthocephalum Sarothrae ( Pursh) Shinners. Shrublet 15-90 cm. tall, much
branched at the base and above; leaves linear, 5-70 mm. long, 1-3 mm. broad, resinous, 
usually glabrous; the entire plant usually more or less corymbiform with numerous heads 
borne at the densely branched rounded top; involucre 3-10 mm. high, turbinate; phyl
laries narrow, acute; ray -/lowers 3 to 7, fertile, with pappus about half as long as that 
of the disk; disk -fl,owers 2 to 6, fertile, the pappus of 8 to 10 acute paleae, shorter than 
the achene. Gutierrezia Sarothrae ( Pursh) Britt. & Rushy, G. tenuis Greene. Locally 
abundant in open calcareous areas in the Trans-Pecos, Rio Grande Plains and Plains 
Country, rarely e. to n.-cen. Tex. and s. part of s.e. Tex., usually summer and fall; Man., 
Sask. and Alta., s. to Chih., N.L. and Tam. 

3. Xanthocephalum microcephalum (DC.) Shinners. Shrublet 3-10 dm. tall, much
branched; leaves linear, 1-5 cm. long, 1-4 mm. broad, resinous, usually glabrous; the 
entire plant usually corymbiform with very numerous heads densely crowded all over 
the rounded top; involucre 3-4 mm. high, narrowly turbinate to nearly cylindroid; ray
fiowers 1 to 3 (to 4), fertile, with pappus of a few scales shorter than those of the disk; disk
fiowers 1 to 3, perfect but not fertile; pappus of a number of acute scales 2-3 mm. long. 
Gutierrezia microcephala (DC.) Gray, G. longipappa Blake. Locally abundant in the 
�rans-Pecos: rare_ly e. to w. part _of Edwards ,Platea_u and the Plains _Country, usually
summer-fall, Calif., Ut., Colo., Anz., Son., N.tL, Ch1h., Coah. and Tex. 
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4. Xanthocephalum sphaerocephalum (Gray) Shinners. Annual 2-60 cm. tall, much
branched in the upper two thirds; leaves lance-linear, 2-3 mm. long, 2- 3 mm. broad, 
glabrous, glutinous; heads not crowded, terminating leafy secondary branches; involucre 
broadly campanulate, 3-5 mm. high; disk 'flowers 20 to 40, fertile, with a pappus of sev
eral pointed scales usually 1-2.5 mm. long;- ray 'flowers 10 to 20, fertile, with a pappus 
of several scales similar to but shorter than that of the disk. Gutierrezia glutinosa Gray, 
G. eriocarpa Gray. Widespread and frequent nearly throughout except the extreme e.
and n. parts of Tex., summer-fall; N.M., Tex. and Chih., s. to Qro.

5. Xanthocephalum texanum (DC.) Shinners. Annual 1-8 dm. tall, much-branched in
the upper half; leaves lance-linear, 1-5 cm. long, 1-5 mm. broad, glabrous, glutinous; 
heads not crowded, terminating relatively short ascending pedunculiform branchlets; 
involucre turbinate to campanulate, 3-4 mm. high; disk fl.owers about 10 to 20, fertile, 
with a pappus of several pointed scales 0.4-1.2 mm. long; ray 'flowers 10 to 15, fertile, 
with the pappus greatly reduced or nearly obsolete. Guti.errezia texana (DC.) T.&G. 
Widespread and abundant, nearly throughout, summer-fall; Okla. s. to S.L.P. 

6, Xanthocephalum dracunculoides (DC.) Shinners. Annual 1-12 elm. tall, much
branched in the upper two thirds; leaves lance-linear, 1-5 cm. long, 0.6-2 mm. broad, 
glabrous, glutinous; heads sometimes a little crowded, terminating fairly short pedunculi
form tertiary branchlets; involucre urceolate-turbinate, about 3-5 mm. high; disk 'flowers 
10 to 35, perfect but not fertile, the pappus a short thin white cylindrical crown from 
which emerge about 5 white linear strap-shaped projections equaling the corollas; ray 
flowers 1 to 15, fertile, the pappus of several separate acute scales. X. amoenum Shinners 
and var. intermedium Shinners, Amphiachyris dracunculoides DC., Gutierrezia dracuncu
loides (DC.) Blake. Local nearly throughout, abundant in n.-cen. Tex., summer-fall; 
also Okla. 

23. EUTHAMIA NUTT.

Essentially glabrous often slightly glutinous rhizomatous perennials; stems erect, 4-8 
dm. tall, 2-4 mm. thick basally, freely branching in the upper half, the branches rather 
stifHy ascending, the entire branch-system then forming a fiat or somewhat corymbiform 
top to the plant, rather densely leafy even up to the top with some diminution of the 
upper leaves; leaves usually ascending, linear to linear-lanceolate, those of the middle of 
the plant usually at least 10 times as long as broad, membranous, essentially entire, 
smooth ( except the minutely roughened margins), dark-green, ( 3-) 4-6 ( -8) cm. long, 
with very minute areolate nervation, otherwise only the midvein visible usually or with 
two obsolescent longitudinal secondary nerves, often with minute dark punctations and 
somewhat glutinous; head-bearing region nearly plane or roughly corymbifonn at top of 
plant; heads essentially sessile or very short-pedunculate, solitary or borne in fascicles 
of 2 to 4 on the ultimate branchlets; involucre turbinate to rarely hemispheric, about 4-6 
mm. high, often glutinous; receptacle about 2 mm. across, convex, very rough; phyllaries
in about 3 to 5 series, oblong, usually blunt, about 0.6-1.3 mm. broad, mostly stramine
ous, very firm except the extremely narrow scarious margins, the only dark-herbaceous
portion being the extreme tip ( this area basally truncate and not at all extending below
into the midnerve area); ray -flowers few, pistillate and fertile, the rays yellow, minute,
not exceeding the disk corollas; disk -flowers perfect, fertile, about 10 to 15 per head, with
5-toothed yellow corollas, only slightly exceeding the involucre; pappus alike in disk and
ray, of a single series of more or less equal whitish capillary bristles.

'\<Ve have three species, based on a somewhat narrow view of each. Euthamia is often 
considered a section of Solidago, but the relationship is not as close as this treatment 
would imply. The genus, entirely American, is considered to consist of about 6 species. 

1. Leaves of midstem 1-1.5 (-2) mm. broad, only the midnerve visible even under a
lens; involucres about 5-6 mm. high; ligules 2- 4 mm. long ... ................ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. E. pulverulenta. 

1. Leaves of midstem 3-5 mm. broad, usually 2 longitudinal secondary nerves visible
under a lens in addition to the midnerve; involucres about 4-5.5 mm. high; ligules 
about 2 mm. long ( 2) 
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2(1). Middle phyllaries 0.9-1.2 mm. broad; Plains Country ...... .......... .... . . 
. • • . . . . . . • . . . . . • • . • . . • . . • . . . • . • . • . • • • • . . . . • • • 1. E. camporum. 

2. Middle phyllaries 0.5-0.9 (-1) mm. broad; mostly eastern half of Texas ....... .. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. E. leptocephala. 

I. Euthamia camporum Greene. As in the key. Solidago camporum ( Greene) A. Nels.
Infrequent in Plains Country (Lipscomb, Wheeler and Wichita cos.), in sandy floodplains 
of creeks and rivers, Aug.-Sept.; Kan., Okla., Tex. and Colo., probably farther n. and e. 

Our plants have been called E. gymnospermoides Greene by some authors, apparently 
incorrectly. 

2. Euthamia leptocephala (T.&G.) Greene. As in the key. Solidago leptocephala
T. &G. Frequent in open sandy areas, s.e. Tex., less frequent inland into e. Tex., rare
along the coast as far s. as Cameron Co., Sept.-Nov.; Gulf States, n. to N.C., Ky. and Mo.

3. Euthamia pulverulenta Greene. Less densely leafy, on the average, than the others,
with longer heads and rays and narrower leaves. Solidago texensis Friesner. Local near the 
coast in s.e. Tex. ( Calhoun, Galveston, Harris, Jackson, Matagorda, Refugio, San Patricio 
and Waller cos., rare inland to Austin and Newton cos. and s.w. to Brooks Co.); also La. 

There is a superficial and perhaps more than superficial resemblance of this to Erica
meria austrotexana, but in that species the narrow midribs of the phyllaries are dark. 

24. BIGELOWIA DC.

0£ the approximately 40 species that occur from North America to Ecuador, we have 
one. A genus closely related to Chrysothamnus and through it to Ericameria. 

1. Bigelowia virgata ( Nutt. ) DC. Perennial herb from rhizomes or woody branched
caudexes, 5-10 dm. tall, rigidly erect, each wiry stem essentially simple except in the 
upper 4-8 cm. ( head-bearing portion); leaves alternate, sessile, linear, entire, firm, often 
resinous, mostly densely crowded at the very base, becoming extremely remote or absent 
for most of the length of the scapelike stem; heads densely crowded in a somewhat 
corymbiform aggregation at the top; involucre nearly cylindrical, 6-8 cm. long; phyllaries 
in 3 or 4 series, strongly imbricated, often in fairly distinct vertical ranks, firm, resinous
glutinous, mostly stramineous except the darker-colored tip-patch which is not continu
ous downward on the midrib area; receptacle flat or very slightly convex; ray -flowers 
absent; disk -flowers 4 to 6, the corolla yellow, the tube not sharply distinguished from the 
gradually ampliate deeply 5-lobed limb; achenes narrowly obpyramidal to nearly pris
matic, rather densely coated with antrorse stiff white hairs; pappus copious, of numerous 
slightly unequal bristles that are very slightly dorsiventrally flattened basally. Chondro
plwra virgata (Nutt.) Greene. Infrequent in open sandy places, gravelly clays and rock 
outcrops, e. Tex., rare in s.e. Tex., fall; Coastal States, N.C. to Tex. 

25. ClffiYSOTHAMNUS NUTT.197 RABBIT-BRUSH 

Much-branched rounded shrubs 4-18 dm. tall; leaves alternate, simple, linear to nar
rowly spatulate-oblanceolate, 1-5 cm. long, 1-4 mm. broad, glabrous to finely puberulent 
or tomentose, margins smooth or minutely pectinate-ciliate; heads borne in dense irregu
larly subcorymbose clusters; receptacle flat or somewhat raised in the center; involucres 
cylindric, 6-15 mm. long; phyllaries coriaceous, mostly stramineous, strongly graduated 
in 4 or 5 series and in distinct vertical files, carinate with a slightly discolored midrib 
which expands into a subrhombic spot near the tip; ray flowers yellow, rarely present 
( only in C. spathulatus ), if present 1 per head, inconspicuous; disk -flowers 4 or 5, yellow; 
corolla 6-12 mm. long, tubular, gradually ampliated upwards with 5 lobes; achenes nar
rowly cylindric, terete or slightly angled, glabrous or pubescent; pappus of several un
equal capillary bristles, dull-white. 

Chrysothamnus consists of about a dozen species in western North America. It is 
closely related to Macronema Nutt. and Ericameria Nutt. 

111 Contributed by Loran C. Anderson. 
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I. Twigs white-tomentose ( 2)
1. Twigs not white-tomentose ( 3)
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2 ( 1). Achenes pubescent ............... , ........... 1. C. nauseosus subsp. 
graveolens. 

2. Achenes glabrous ................................ 2. C. nauseosus subsp. 
Bigelovii. 

3 ( 1). lnvolucre 5-6 mm. high ....................... 3. C. spathulatus. 
3, Involucre 10 mm. high or more .................... 4. C. pulchellus. 

1. Chrysothamnus nauseosus (Pall.) Britt. subsp. graveolens (Nutt.) Piper. Shrub 5-12
dm. tall; younger branches densely white-tomentose; leaves linear, 2-4 cm. long, 1-2 mm. 
wide, glabrescent to densely tomentose; involucres 7-8 mm. long; phyllaries glabrous, 
acute; corollas 7-8 mm. Jong, the lobes 1 mm. long; achenes pubescent. Infrequent in 
draws on Rolling Plains of Panhandle, 3,000 ft. elev., Sept.-Oct.; from Ariz. and Ut. to 
N.D., Kan. and Tex.; the species (as a whole) over most of w. U.S.

2. Chrysothamnus nauseosus subsp. Bigelovii ( Gray) Hall & Clem. Shrub 5-6 dm. tall;
younger branches tomentose; leaves linear, 2.5-3.5 cm. long, 1-2 mm. wide, glabrescent; 
involucres 9-10 mm. long; phyllaries pubescent, acuminate; corollas 9-10 mm. long, the 
lobes 1 mm. long; achenes glabrous. Infrequent in Guadalupe Mts. at 5,000-6,000 ft. 
elev., Sept.-Oct.; Ariz., Colo., N.M. and Tex. 

3. Chrysothamnus spathulatus L. C. Anderson. Shrub 5-10 dm. tall; younger branches
puberulent; leaves linear-oblanceolate, 2. 5-4 ( - 5) cm. long, 1-3 mm. wide, glabrous or 
finely puberulent; involucres 5-6 mm. long; phyllaries obtuse to acute; ray flowers rare, 
5.5 mm. long, the limb 3 mm. long, somewhat involute and appearing like a tubular 

corolla; disk flowers with corollas 5-6 mm. long, the lobes 2.5-3 mm. long; achenes sparsely 
pubescent, nearly glabrous at maturity. C. viscidiflorus (Hook.) Nutt. var. ludens Shin
ners. Rare in Guadalupe Mts. at 5,500-6,000 ft. elev., Aug.-Sept.; also mts. of adj. N.M. 

4. Chrysothamnus pulchcllus (Gray) Greene. Shrub 6-12 (-18) elm. tall; branches
glabrous or rarely puberulent; leaves mostly linear, 1.5-3 cm. long, 1-2 (-4) mm. wide, 
usually glabrous, rarely finely puberulent, the margins smooth or finely scabrous-ciliate; 
involucres 10-15 mm. long; phyllaries strongly ridged, tips acwninate or cuspidate; 
corollas ( 8-) 10-12) ( -14) mm. long, lobes 1 mm. long; achenes glabrous. C. Baileyi 
Woot. & Standl. Frequent in sandy soil, Panhandle, High Plains and Trans-Pecos, 2,000-
6,000 ft. elev., Aug.-Oct..; Ariz., N.M., Kan., Tex. and Chih. 

26. ERICAMERIA Nurr.

Rounded shrubs from taproots, much-branched, 2-10 dm. tall, essentially glabrous, 
glutinous, at least slightly aromatic; leaves firm, dark-green, often with pellucid dots 
or minute craters ( visible with a lens), glutinous, linear, 5-20 mm. long, 1-2 mm. broad, 
Bat or often seemingly nearly terete but then witl1 a ventral channel, entire, often 
ascending; heads 5-10 mm. long; borne at the ends of branches in a subcorymbiform 
zone near the top of the plant or 2 or 3 often so close as to seem fascicled, or solitary; 
involucre 3. 5-7 mm. long, narrowly turbinate to campanulate, of several ( 3 or 4) series 
of graduated phyllaries; receptacle about 2 mm. across, fimbrillate, very slightly if at 
all convex; phyllaries usually resinous, mostly stramineous in color; ray flowers present 
or absent, when present few ( 1 to 5) and inconspicuous, pistillate and fertile, 3- 5 mm. 
lon14, yellow ( sometimes very pale yellow but never with any bluish cast); disk flowers 
perfect, fertile, 10 to 20 ( to 3 5  ), exceeding the involucre; corolla yellow, with a 
cylindrical tube from which the very gradually ampliate throat is not at all sharply de
lineated; pappus alike in disk and ray, composed of numerous somewhat unequal brown
ish-white stiff subcapillary bristles, these being very slightly dorsiventrally Battened 
toward the base; achene usually prismatic, rather densely hirsute with ascending whitish 
hairs. 

Ericameria, an American genus of perhaps 12 species, is often treated as a section of 
the dustbin genus Haplopappus. It is closely related to Chrysothamnus, with which it 
possibly should be merged. If Ericameria is placed in Haplopappus, Chrysotliamnus 
should be too. 
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1. Shrublets only about 3 <lm. tall; lobes of disk corolla equal in length; phyllaries sub
ulate, acute, with a long very narrow dark median strip running nearly their full 
length and not expanded near the tip ............. 1. E. laricifolia. 

1. Shrubs usually 3-10 dm. tall; lobes of disk corolla unequal in length; phyllaries linear,
bluntish, the darkish median strip confined to the upper half and roughly 
rhombic (2) 

2( 1 ). Rays present; disk corolla with the shorter lobes 0. 9-2. 7 mm. long, the longer 
lobe( s) 1.7-3.3 mm. long; southern half of Texas east of the Pecos River .... .. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. E. austrotexana. 

2. Rays apparently absent; disk corolla with the shorter lobes 0.5-1 mm. long, the longer
lobe( s) 1.4-1. 5 mm. long; in Trans-Pecos Texas .... 3. E. triantha. 

I. Ericameria laricifolia (Gray) Shinners. Rounded much-branched resinous-aromatic
shrub 3-8 dm. tall; internodes of twigs 1-3 cm. long; leaves 4-10 ( -20) mm. long, 1-2 
mm. broad, rather conspicuously dotted with "glands," the upper ones often with smaller
leafy twigs in the axils; heads 9-10 mm. long, broadly turbinate to campanulate; phyl
laries subulate, not strongly graduated and not in distinct vertical rows ( shortest ones
about half as long as the longest), relatively thin and chaffy, brownish-stramineous,
each with a very thin darker median strip running essentially the full length and essen
tially unexpanded toward the apex; disk corolla about 5. 5- 5.6 mm. long, with a tube 2.6
mm. long, a throat 1.9-2 mm. long and 5 equal lobes 0. 9-1 mm. long; ray flowers Oto 6.
Haplopappus laricifolius Gray. Infrequent in desert mts. in the Trans-Pecos (Franklin
and Hueco rots. of El Paso Co.; Chinati Mts. of Presidio Co.), Oct.-Nov.; Ariz., N.M.,
Son., Chih. and Tex.

2. Ericameria austrotexana M. C. Johnst. Rounded shrub ( 3-) 5-1 5 dm. tall, somewhat
aromatic, much-branched; internodes of twigs 2-6 mm. long; leaves 1-2 ( -3) cm, long, 1-2 
mm. broad, the glandularity perceptible only under a strong lens; upper leaves rarely
with axillary fascicles; heads 6- 9 mm. long; involucre usually turbinate, 4-5 mm. long;
phy11aries rarely in noticeable vertical rows, strongly graduated, linear, blunt or very
slightly acute, thick, firm, sticky, mostly stramineous but in the upper half with a nar
rowly rhombic dark patch occupying much of the tip-region; rays only about 2-3 mm.
long, very pale yellowish; disk corolla pale, 3.6- 5.5 mm. long, with a tube 1-1.8 mm.
long and poorly differentiated from the limb which is asymmetrically 5-lobed, most of
the lobes 0.9-2.7 mm. long but 1 or 2 of them on one side 1.7-3.3 mm. long. Aster,
Palmeri Gray, Isocoma Palmeri (Gray) Shinners. Frequent in open ground, coastal part
of Rio Grande Plains and s. part of s.e. Tex., n. to San Patricio, Atascosa and Maverick
cos., (spring) summer-fall; Tex., N.L. and Tam.

3. Ericameria triantha (Blake) Shinners. Rounded shrub about I m. tall, aromatic,
much-branched; internodes of twigs 2-6 mm. long; leaves 5-10 (-18) mm. long, the 
glandularity perceptible under a lens, the upper ones very rarely with axillary fascicles; 
heads about 7-8 mm. long; involucre turbinate, ( 3.3-) 4- 5 mm. long; phyllaries strongly 
graduated, often in vertical rows, linear, blunt or very shortly acute, thick, firm, sticky, 
mostly stramineous but in the upper half with a rhombic dark patch occupying much of 
the tip-region; rays absent; disk corolla pale-yellow, 4.1-5.4 mm. long, with a tube 1.7-
2.4 mm. long and poorly differentiated from the limb which is asymmetrically ( 4- or) 
5-lobed, most of the lobes 0.5-1 mm. long but 1 or 2 of them on one side 1.4-1.5 mm.

long. Haplopappus trianthus Blake, H. pseudobaccliaris Blake. Local in deserts in s.
Trans-Pecos ( s.w. Brewster Co.), late Aug.-Sept.; Tex., Chih., Coah. and Dgo.

27. ISOCOMA Nun.

Glabrous glutinous subshrubs with woody taproots, 2-8 dm. tall, much-branched 
( especially at the base and again in the upper head-bearing region), the main (woody) 
branches often partly reclining; leaves either linear or oblanceolate-linear, nearly entire 
or rarely saliently toothed or rarely obovate in outline but deeply cut into linear lobes, 
the nervation inconspicuous, finely areolate, marked by slightly sunken usually dark
pellucid "resin-pits" or "glandular punctations" visible under a lens; heads in glomerules 
of 2 to 6 or less commonly solitary at the tips of the branches, the whole plant thus often 
essentially corymbiform or a round-topped mass of heads; heads campanulate to nar
rowly so, 8-1 5 mm. long; receptacle very slightly convex, rough, a few mm. across; 
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involucre 4-12 mm. high, of about 3 or 4 series of strongly graduated phyllaries; phyl
laries firm, extremely glutinous, mostly whitish-stramineous but the entire tip herbaceous, 
this darker tip-color not extending down in the median midnerve strip but truncate 
below; ray -flowers absent; disk flowers usually 10 to 40 per head; corolla yellow, 4-9.5 
mm. long, divided into a basal cylindrical tube and a rather abruptly dilated throat plus
5 equal teeth; achenes 2-3 mm. long, narrowly obpyramidal, with about 4 angles, covered
rather completely with stiffish whitish ascending pubescence; pappus persistent, copiously
provided with coarse brownish-white bristles that are rather unequal but do not fall into
2 size-classes.

Though this American genus of about 25 species is well-defined and internally homo
geneous, it is by some authors included in the sack-genus Haplopappus. These plants 
that are nonpalatable to grazing animals increase in abundance because of the prevailing 
range-regime of ruthless and destructive overstocking in much of southern and western 
Texas. 

1. lnvolucres 4-5.3 ( -6.6) mm. high; corollas 4.1-6 mm. long, the basal tube 2.2-3.3
mm. long and the throat 1-1.5 (-2) mm. long; in the Trans-Pecos and Plains
Country . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3. I. Wrightii.

1. Involucres ( 5-) 6-12 mm. high; corollas 6-9.4 mm. long, the basal tube 3-6.2 mm.
long and the throat 1.3-2.8 mm. long; east of the Pecos River ( 2) 

2 (1). Involucre ( 5-) 6-7 mm. long; leaves ( at least some of each plant) deeply lobed, 
often with fascicles of small leaves in their axils •.. . 1. I. coronopifolia. 

2. lnvolucre ( 6.6-) 7-12 mm. long; leaves entire or rarely lobed, even more rarely
toothed, very rarely with fascicles in the axils •. .•. 2. I. DrummOfldii. 

I. Isocoma coronopifolia (Gray) Greene. Leaves to 4 cm. long, sometimes rather
regularly pinnately lobed with as many as 3 or 4 lobes on each side, the whole leaf 15-20 
mm. long but usually there are fewer and longer lobes; involucres ( 5-) 6-7 mm. long;
corollas 6-6.8 mm. long, divided into a tube 3-4 mm. long, a throat 1.5-2.8 mm. long and
lobes ( 0.6-) 0.8-1.3 mm. long. The Texas plants have often incorrectly passed under the 
name H aplopappus fruticosus ( Rose & Standl. ) Blake or H. H artwegii (Gray) Blake.
Frequent locally in Rio Grande Plains, dry open calcareous places (Atascosa, Bexar,
Brooks, Maverick, Webb and Zapata cos.), Sept.-Nov. (rarely at other seasons); also N.L.

Plants of this species at a very few places occur with plants of I. Drummondii, which is 
closely related; the former are easily distinguished by the lobed leaves and smaller in
volucres and corollas. Usually I. coronopifolia flowers later than I. Drummondii but 
there is some overlap. Probably the variability in foliage and in head- and corolla-size 
of I. coronopifolia can be traced to genetic "swamping" or dilution in the direction of 
I. Drummondii, which is a more aggressive, weedy species greatly increasing in
abundance.

2. Isocoma Drummondii ( T.&G.) Greene. Leaves usually ( slightly oblanceolate-) linear,
several cm. long, ( 1-) 2-3 ( -4) mm. broad, usually entire, rarely with a few salient teeth; 
involucres ( 6.6-) 7-12 mm. long; corollas 6-9.4 mm. long, divided into a tube ( 3.2-) 
4-6.2 mm. long, tluoat 1.3-2.3 mm. long and lobes 0.8-1.1 mm. long. Haplopappus
Drummondii ( T.&G.) Blake, Isocoma megalantha Shinners. Locally abundant, coastal
half of Rio Grande Plains and s. Tex. ( Atascosa, Austin (?), Cameron, Jim Wells, Kame�,
Kenedy, Kleberg, LaSalle, McMullen, Nueces and Willacy cos.), spring-fall; also Tam.

3. Isocoma Wrightii (Gray) Rydb. JIMMY-WEED. Leaves usually ( slightly oblanceo
late-) linear, several cm. long, 2-4 mm. broad, entire; involucres 4-5.3 ( -6.6) mm. long; 
corollas 4.1-5.9 mm. long, divided into a tube 2.2-3.3 mm. long, a throat 1-2 mm. long 
and lobes 0.8-1.1 (-1.4} mm. long. Haplopappus heterophyllus (Gray) Blake. Locally 
abundant, often in open alkaline places, Trans-Pecos and Plains Country, July-Sept.; 
Ariz., N.M., Tex., Chih. and Son. 

Our plants have been referred, perhaps incorrectly, to I. plurifl,ora ( T.&G.) Greene, 
of southeastern Colorado. This plant is known to be toxic to cattle, horses and sheep. 

28. MACHAERANTHERA NEEs

Herbs; leaves alternate, essentially sessile ( especially the basal ones), often pinnately 
or bipinnately lobed but in some species merely toothed or essentially entire; heads 
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about 1-2 cm. in diameter, usually borne more or less solitary at the ends of branches 
though occasionally the whole plant subcorymbose or rarely the heads nearly sessile in 
the upper axils; involucre mostly hemispheric; phyllaries usually linear to lanceolate or 
subulate, basally and laterally stramineous, the midrib in the upper half herbaceous
green ( or at least darker than the stramineous base) and expanded into a somewhat 
rhombic patch that in some species occupies essentially the entire tip-region, the tip 
either erect or in some species spreading or even squarrose and apically acute to very 
shortly acute or even blunt; receptacle 3-10 mm. wide, rough, flat or very slightly con
vex; ray -flowers pistillate, fertile; rays yellowish or white and often tinged with blue, 
violet and/or red; disk flowers numerous, perfect, fertile; corollas yellowish, with a 
cylindrical tube that is not dhtinctly delimited from the greatly ampliate limb ( which 
is composed of a throat and 5 usually short teeth); style appendages various; achenes 
narrowly turbinate to broadly linear or clavate { compressed in species 1 to 5 ), rather 
densely antrorsely pubescent; pappus persistent, in some species absent from the ray 
flowers but present in the disk flowers, in other species present and alike in both disk 
and ray, composed of numerous somewhat unequal usually sordid-white slender bristles, 
the larger ones often slightly dorsiventrally flattened at the base. Haplopappus Sect. 
Blepharodon DC.; Psilactis Gray; Eriocarpum Nutt.; Xylorhiza Greene. 

The first four species show evidence of intergradation, some specimens being identifi
able with one or another species only on arbitrary grounds; possibly extensive introgres
sion has occurred. An American genus of about 50 or 60 species. 

I. Ray flowers without pappus ( Psilactis) { 2)
I. Ray flowers and disk flowers with pappus of the same kind ( 4)

2 ( 1). Ligules of ray flowers 2-4 (-5) mm. long; involucre 2-4 mm. high; achenes 1-2 mm.
long ........................................ 1 7. M. brevilingulata. 

2. Ligules of ray flowers ( 4-) 5- 7 mm. long; involucre 3-5 mm. high; achenes 2-3 mm.
long { 3) 

3 ( 2). Involucre broadly turbinate, 5- 7 mm. across; flowers 30 to 75 ( to 90) per head; 
stems and leaves with crisp spreading hairs; phyllaries 0.5-0.7 mm. broad ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 16. A,f, tenuis. 

3. lnvolucre hemispheric, 5-10 mm. across; flowers 75 to 100 per head ( fewer in late
flowering heads); stems with glandular-pubescence above or glabrate; leaves with 
appressed hairs or glabrate; phyllaries 0.75-1 mm. broad ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15. M. Boltoniae. 

4( 1). Rays white or white with more or less strong reddish, violet or purplish pigmen
tation, never yellow (Machaerantlwra sens. str., Xylorliiza) (5) 

4. Rays yellow, occasionally with tinges of reddish, violet or purplish ( Blepltarodon)
(9) 

5 ( 4). Leaves pinnately dissected ( 6) 
5. Leaves merely toothed ( 7)
6(5). Involucre 6-11 mm. high; disk 10-25 mm. broad; achenes 2-3 mm. long ...... . 

. . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13. Af. tanacetifolia. 
6. Involucre 4-6 mm. high; disk 6-10 mm. broad; achenes 1.5-2 mm. long ......... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14. M. parviflora. 

7(5). Involucre 20-30 mm. high (Xylorhiza) ... ....... IO. M. Wrightii. 
1. Involucre 6-11 mm. high ( 8)
8 ( 7). Achenes about 1 to 2 times as long as thick; each leaf on each side with 15 to 30

teeth ................... ..................... 11. M. blepharipliylla. 
8. Achenes linear, about 5 times as long as thick; each leaf on each side with 5 to 10 

teeth ........................................ 12. Af. linearis. 

9 ( 4). Annuals, some plants occasionally living over one winter ( 10) 
9. Perennials, usually with a woody crown ( 14)

10(9). Largest phyllaries of the head 1.3-1. 7 mm. broad .. 7. M. phyllocephala.
10. Largest phyllaries of the head 0.5-1.1 mm. broad ( 11)
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11(10). Leaves linear, 13-40 mm. long, 1-2 mm. broad, membranous and spreading; 
southeast Texas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. M. aurea. 

11. Leaves not linear or if approaching linear then shorter than 13 mm. and ascending
(12) 

12( 11 ). Involucre of mature head about 15 mm. broad; broadly spreading or squarrose 
herbaceous tips of phyllaries about 0.9-1 mm. broad . 8. M. annua. 

12. Involucre of mature head about 8-10 mm. broad; tips of phyllaries erect or slightly
spreading, the herbaceous portion 0.3-0.7 mm. broad ( 13) 

13( 12). Leaves 1-3 mm. broad, canescent-pubescent, rather stiffly ascending, the apex 
and each tooth bristle-tipped ................... 5. M. gracilis. 

13. Leaves pubescent but not grayish, slightly ascending or spreading, the apex and teeth
not bristle-tipped .............................. 6. M. Havardii. 

14( 9). Upper 5 or 6 leaves nearest the head reduced, appressed and remote, nearly 
entire and entire-margined, the head-bearing branch thus distinctly pedunculiform 
and several cm. long; leaves farther down the stem ascending or appressed, toothed 
or slightly pinnately lobed, only those at the extreme base of the plant ( if any) 
elaborately pinnately lobed . . . . . . . . . . . . . . . . . . . . . 1. M. scabrella. 

14. Upper 5 or 6 leaves nearest the head not much-reduced, pinnately lobed, appressed
or usually spreading; leaves farther down stem various ( 15) 

15(14). Stems rather simple, rigidly erect in the lower two thirds of the height, much
branched only in the upper 3- 7 cm. of the length where each branch terminates in 
a head; leaves ascending to appressed, usually quite green and nearly glabrous, 
rarely elaborately bipinnate ( except the extreme basal leaves which wither before 
flowering time), usually simply pinnate, the central portion usually at least twice 
as broad as the lateral lobes . . . . . . . . . . . . . . . . . . . . 2. M. pinnatifida. 

15. Stems usually freely branched at several levels; leaves usually spreading, variously
pubescent, variously lobed ( 16) 

16(15). Plants (20-) 30-50 (- 70) cm. tall, dark grayish-green; leaves rarely'bipinnately 
lobed; Rio Grande Plains ....................... 3. M. tcxensis. 

16. Plants ( 5-) 10-20 ( -30) cm. tall, usually pale-green to canescent or even whitish
tomentose; leaves of midstem usually elaborately bipinnately lobed; Plains Country, 
rarely as far south as northern Rio Grande Plains . . 4. M. austral is. 

I. Machaeranthcra scabrella (Greene) Shinners. Perennial herb from woody crowns,
( 1-) 2-4 dm. tall; extreme basal leaves pinnately or bipinnately lobed; cauline leaves 
( even those of the lower half of the stem) ascending or appressed, toothed or ·slightly 
pinnately lobed, each tooth with a short bristle-tip; upper 5 or 6 leaves nearest. the head 
reduced, appressed and remote, nearly entire and entire-margined, the head-bearing 
branch thus distinctly pedunculiform and several cm. long; heads solitary, terminal, not 
crowded; involucres broadly turbinate to broadly campanulate; phyllaries in 4 or 5 series, 
strongly graduated, ascending, the larger ones about 0.5-0.7 mm. broad, linear, often 
at the very tip shortly acute or even blunt, the midrib and margins mostly stramineous 
but the upper half of the phyllary mostly occupied by a roughly elliptical dark ( often 
green) patch which is vertically oriented and which takes up most of the width, displaces 
the midrib and is covered by microscopic glandular tubercles; disk yellow; rays yellow; 
style branch appendages conical, much shorter than the stigmatic portion; pappus of 
ray and disk similar; achene 2-2.5 mm. long, 0.5-0.7 mm. thick, linear, densely fuzzy 
with short ascending hairs. Eriocarpum scabrellum Greene, E. Wootonii Greene, Haplo
pappus spinulosus var. canescens Gray and subsp. scabrellus (Greene) Hall. Included 
here are many plants which have erroneously been called Haplopappus spinulosus var. 
turbinellus ( Rydb.) Blake. Abundant, more or less weedy in a number of habitats, in the 
Trans-Pecos, less frequent e. to Val Verde Co. on the Edwards Plateau, in genetically 
dilute form n. to the s. Plains Country, spring-fall; Tex., N.M., Ariz., Baja Calif., s. to 
Hgo., Gto., Gro. and Zac. 

On a broad scale this intergrades with M. pinnatifida and to a lesser extent with 
M. australis.
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2. Machaeranthera pinnatiBda (Hook.) Shinners. Perennial herb from woody root
stocks, mostly glabrous, ( 2-) 3-5 ( -6) dm. tall, rather simple and rigidly erect in the 
lower two thirds, much-branched only in the upper 3-7 cm. of the length where each 
short leafy branch terminates in a head; leaves ( even those at the very base of the plant) 
rarely bipinnately lobed, usually simply pinnately lobed with the central portion along 
the midrib much broader than the lobes, the leaves rather strongly ascending or often 
even appressed, not much reduced upwards, those 5 or 6 nearest the head almost as large 
as those of the midstem; heads not crowded; involucres mostly hemispheric; phyllaries in 
about 4 series, graduated, the larger ones about 0.7-1 mm. broad, linear, often apically 
acute and minutely bristle-tipped ( the short bristles often spreading but the phyllary 
otherwise ascending), the midrib and margins stramineous but the upper third to half 
of the phyllary with a very narrowly elliptical dark often green vertically oriented patch 
which takes up about half the width ( displacing the midrib) and usually not micro
scopically glandular; disk and rays yellow; style branch appendages narrowly conical, 
somewhat shorter than the stigmatic portion; pappus of ray and disk similar; achene 
as in M. scabrella. Machaeranthera pinnata (Nutt.) Shinners (an illegit. name), Haplo
pappus spinulosus ( Pursh) DC. and var. glaberrimus ( Rydb.) Blake, Sideranthus glaber
rimus Rydb., S. turbinellus Rydb. Locally frequent in High Plains Country, rare e. to 
the lower Plains Country and in the limestone mts. of the Trans-Pecos ( Glass Mts., 
Brewster Co.), late May-Sept.; cen. prairies and plains of the continent n. to Alta., Sask. 
and Minn. 

lntergrading on a broad scale with both M. scabrella and M. australis but, locally, 
populations adjacent to each other retain their distinctions. Sideranthus glaberrimus may 
eventually prove to be the more correct name for our plants. 

3. Machaeranthera texensis (R. C. Jackson) Shinners. Erect perennial herb from
woody crowns, ( 2-) 3-5 ( -7) dm. tall, dark-grayish-green, with patches of floccose 
tomentum on the stems ( and lower sides of the leaves), freely branched near the base, 
near the middle and again near the top of the plant; basal leaves always withered prior 
to flowering, lowermost stem leaves occasionally very slightly bipinnately lobed ( the 
pinnae with very short pinnules ), almost all the leaves spreading and simply pinnately 
lobed, the median portion near the midrib not much broader than the lobes ( each of 
which has a minute sharp mucro), the upper 5 or 6 leaves nearest the heads only slightly 
reduced as compared to those of midstem; heads solitary, terminal, not crowded; in
volucres broadly hemispheric, 6-8 mm. high; phyllaries in about 4 series, graduated, 
ascending except at the very tip, the larger ones 0.8-1 mm. broad, linear, apically acute, 
the midrib ( at the base) and margins mostly pale-stramineous but the upper half to two 
thirds of phyllary with a dark midrib which greatly expands near the tip into a narrowly 
rhombic dark patch ( this often thinly Hoccose ), the extreme tip spreading and with 
a spinose mucro; disk and rays yellow; style branch appendages considerably shorter 
than the stigmatic portion; pappus of ray and disk similar; achene as in M. scabrella.
Haplopappus texensis R. C. Jackson. Infrequent in sandy loam, coastal part of Rio Grande 
Plains (Brooks, Jim Hogg, Jim Wells, Kleberg and San Patricio cos.), Aug.-Nov.; endemic. 

A characteristic of this species which may prove reliable in its determination is the 
unusual roughness of the receptacle, which bears projections nearly as high as or higher 
than the achenes at least in some specimens. 

4. Machaeranthera australis (Greene) Shinners. Perennial herb from woody crowns,
( 5-) 10-20 ( -30) cm. tall, often whitish-tomentose or canescent or less frequently pale
green and glandular-puberulent or glabrous; leaves usually spreading, those of the lower 
half or even the lower two thirds of the stem bipinnately lobed, the upper 5 or 6 leaves 
below the head not much reduced in size and usually only pinnately lobed, the median 
portion of all the leaves only slightly or not at all broader than the lobes; heads solitary, 
terminal, not crowded; involucre turbinate to hemispheric; phyllaries in 3 or 4 series, 
graduated, ascending except at the very tip, the larger ones 0.5-0.7 mm. broad, linear, 
acute, spinulose-mucronate, the midrib and margins mostly stramineous, the midrib in 
the upper 2 mm. of the length displaced by a roughly rhombic dark-green or brown 
patch and this continuing as a narrow dark line about half way down the midrib; disk 
and rays yellow; pappus of ray and disk similar; style branch appendages conical, shorter 
than the stigmatic portion; achene as in M. scabrella. Eriocarpum australe Greene, 
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Haplopappus spinulosus subsp. australis (Greene) Hall. Abundant in Plains Country, 
less common and usually genetically dilute s. to the Trans-Pecos and Edwards Plateau, 
rare to Rio Grande Plains, spring-summer; Colo. and Okla. s. to Tex. and Coah. 

In many plants ( about a third of the populations) of this species the apical phyllary 
patch is tomentose. 

5. Machaeranthera gracilis (Nutt.) Shinners. Annual taprooted herb, rarely if ever
overwintering, 15-35 cm. tall, usually erect, branched at various levels including the base, 
the sterns and leaves rather densely covered with antrorsely appressed whitish hairs so 
the plant appears gray-green; very lowest leaves of the main stem occasionally pinnately 
lobed and oblanceolate in outline but nearly all leaves appressed, linear, 3-15 mm. long, 
1-3 mm. broad, apically and at each tootl1 bristle-tipped; heads solitary, terminal, not
crowded; involucre 6-7 mm. high, broadly turbinate; phyllaries in about 5 series,
strongly graduated, linear, the longer ones 0.5-0.8 mm. broad, appressed except at the
extreme tip, acute, stramineous only at the very narrow margins, the upper half mostly 
occupied by the elongate ( rhombic to nearly linear) dark ( usually green) tip-patch; disk 
and rays yellow; pappus of ray and disk similar; style branch appendages conical, shorter 
than the stigmatic portion; achenes as in M. scabrella. Haplopappus gracilis (Nutt.) Gray. 
Infrequent in open places in Trans-Pecos at elev. of 4,000-5,000 ft., Aug.-Oct.; Calif., 
Nev., Ut., Colo., s.e. to Dgo., Coah. and Tex. 

Closely related to M. scabrella. Often each phyllary of M. gracilis has a distinctive 
narrow stramineous margin extending completely around the darker apex as well as the 
lower portions. 

6. Machaeranthera Havardii (Waterfall) Shinners. Annual taprooted herb, erect, 2-4
dm. tall, branched in the upper half to two thirds or less commonly at the base, the 
branches ascending; leaves firm, oblong to narrowly obovate, those of the lower half of 
the plant 15-35 mm. long and 5-12 mm. broad, those higher up becoming less than hall 
that size, those in the upper part mostly about 10 X 3 mm., clasping, apically blunt, on 
each side with 3 to 8 shallow teeth; the smaller leaves rather crowded, continuing up all 
the way to the base of the head; heads more or less solitary on branches 1-5 cm. long; 
involucre about 7 mm. high, hemispheric; phylla1ies in about 4 series, graduated, linear, 
the largest about 0.5 mm. broad, firm, with strarnineous margins and bases, the upper 
part of the midrib green and very near the tip expanded into a narrowly rhombic dark 
patch; disk and rays yellow, sometimes rather pale-yellow; pappus of ray and disk similar; 
style branch appendages conical, shorter than the stigmatic portion; achenes 2-2.5 mm. 
long, linear, somewhat compressed, sericeous-pubescent or nearly glabrous. Haplopappus 
Havardii 'Waterfall. Rare in calcareous (perhaps sometimes gypseous) soil in Trans
Pecos ( Culberson Co.) and s. part of PJains Country ( Ector Co.), July-Nov.; also N.M. 

7. Machaeranthera phyllocephala (DC.) Shinners. CAMPHOR DAISY. Aromatic often
glutinous annual herb, sometimes living over one winter, either erect or near the coast 
usually prostrate, freely branched especially near the base; leaves usually oblanceolate to 
narrowly obovate, firm or even fleshy, 15-50 mm. long, on each side with 5 to 8 prominent 
salient teeth or short lobes, only slightly reduced toward the head, crowded even up to 
the base of the head; heads solitary; involucre 9-11 mm. high, hemispherical; phylJaries 
in about 3 series, not much-graduated, the largest ones in any mature head 1.3-1.7 mm. 
broad, the tip-region often of a different texture from the base being more herbaceous 
and sometimes spreading; disk and rays yellow; style branch appendages subclavate, 
shorter and thicker than the stigmatic portion; pappus of ray and disk simiJar; achene 
columnar, thick, about 2 mm. long, slightly compressed to plump and subcylindric, fuzzy 
with whitish ascending pubescence. Haplopappus phyllocephalus DC., H. rubiginosus 
T.&G., Eriocarpum megacephalum Nash. Abundant in subsaline areas near the coast, 
s.e. Tex. and Rio Grande Plains, spring-fall; coastal areas, La. to Tam.

Represented by another variety in the highlands of Mexico.
8. Machaeranthera annua ( Rydb.) Shinners. Annual taprooted herb, somewhat gluti

nous, erect, 3�6 dm. tall, with ascending branches in the upper part ( never near the base), 
the ultimate branches ( which are 1-4 cm. long) somewhat crowded and pedunculiform; 
leaves oblanceolate to narrowly obovate, .fim1, 2-5 cm. long, 3-14 mm. broad, on each 
side with 7 to 10 prominent salient teeth with each tooth mucronate or even with a short 
bristle; uppermost leaves much-reduced; involucres hemispheric, 7-8 mm. high; phyllaries 
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in a few series, somewhat graduated, linear, acute, the broadest on any head 0.5-1.1 mm. 
wide, mostly stramineous but the upper third to half occupied mostly by the dark ( often 
green) roughly rhombic tip-splotch; disk and rays yellow; style branch appendages sub
clavate, thicker and shorter than the stigmatic portion; pappus of ray and disk alike; 
achenes as in H. phyllocephala. Haplopappus annuus (Rydb.) R. C. Jackson, M.
phyllocephala var. annua ( Rydb.) Shinners. Infrequent in open places, Plains Country, 
rare in s. part of e. Tex. ( Gonzales Co.) and in the Trans-Pecos, Aug.-Oct.; Colo. and 
Kan., s. to N.M. and Tex. 

9. Machaeranthera aurea (Gray) Shinners. Annual taprooted herb, nearly glabrous,
ascending, 15-30 cm. tall, freely branched, the branches arcuate-ascending and nearly 
simple except in the upper 2-5 cm., again branched and each branch bearing a head, the 
whole plant thus subcoryrnbiform; leaves linear-oblanceolate, 1-4 cm. long, 1-2 mm. 
broad, entire or on each side with 2 to 4 remote salient teeth; involucre about 8 mm. 
high, hemispheric; phyllaries in about 4 series, graduated, the largest on any head about 
l mm. broad, each with a very prominent dark rhombic tip-splotch which does not
extend down onto the midrib; disk and rays yellow; pappus of ray and disk alike; style
branch appendages subclavate, shorter than the stigmatic portion; achene about 2 mm.
long sericeous-pubescent. Haplopappus aureus Gray. Rare near Houston, Harris Co.,
Oct.; local endemic. Related to M. annt1a.

10. Machaeranthera Wrightii (Gray) Cronq. & Keck. Strongly perennial herb with
short woody crowns, 15-40 cm. tall; leaves narrowly obovate, 2-5 cm. long, firm, nearly 
entire or with a few salient teeth; upper leaves remote and reduced, the long upper 
branches thus distinctly pedunculiform; heads relatively enormous for this genus, 3-5 
cm. broad; phyllaries not strongly graduated, mostly herbaceous except the very narrow
scarious margins; disk yellow; rays usually bluish to bluish-violet or so pale as to be
almost white but never yellow; pappus of ray and disk similar. Aster Wrightii Gray,
Xylorhiza Wrightii (Gray) Greene. Infrequent but conspicuous in desert areas in the
Trans-Pecos, Mar.-Apr. (-June); also Chih.

11. Machaerantbera blephariphylla (Gray) Shinners. Strong nearly glabrous perennial
herb with stout woody crowns; many stems 15-35 cm. long, erect, usually simple in the 
lower half and sparingly branched above, the branches stiffiy ascending and each termi
nating in a head; leaves oblong to narrowly obovate, 1-4 cm. long, 5-13 mm. broad, 
blunt apically, sessile and subclasping, on each side with 10 to 15 sharp teeth ( each 
often bristle-tipped), the upper leaves somewhat reduced so that the heads are some
what pedunculate; involucre hemispheric, 8-10 mm. high; phylJaries in several series, 
graduated, mostly stramineous except for the elongate-deltoid dark ( green or usually 
purplish) terminal patch; disk ye1low; rays white, occasionally on the undersurface bluish, 
never yelJow; pappus of ray and disk similar; style branch appendages subulate, longer 
than the stigmatic portion; achene about 2 mm. long, stout and tumid, fuzzy. M. C01rellii
Shinners, Haplopappus blepharipliyllus Gray. Local in limestone mts. ( Diablo, Glass and 
Guadalupe) in the Trans-Pecos at about 5,000-7,000 ft. elev., spring-fall; N.M., Tex. and 
Coah. 

Our plants have been known incorrectly as H. gymnocephalus DC. 
12. Machaeranthera linearis Greene. Robust taprooted annual 3-IO dm. tall, erect,

often nearly simple in the lower half, barely branched with ascending branches, the upper 
branches 2-7 cm. long and pedunculiform; pubescence of leaves and stems microscopic, 
appressed; leaves lanceolate to oblong-lanceolate, acute to blunt, sessile, the ones of 
midstem usua1ly 2-5 cm. long and 6-11 mm. broad, rather bright green, on each side with 
3 to 6 small but salient teeth; upper leaves much-reduced, ascending; heads essentially 
solitary, not crowded; involucres 6-9 mm. high, hemispheric; phyl1aries in 5 or 6 series, 
strongly graduated, the largest on any head 0.9-1.3 mm. broad, mostly whitish or stra
mineous but with a large roughly rhombic green or dark patch almost completely occupy
ing the tip-region, appressed except at the very tip; disk yel1ow; rays white or occasionally 
bluish- or violet-tinged, never yellow; pappus of ray and disk similar; style branch 
appendages subulate, nearly as long as the stigmatic portion; achene linear, 2-2.5 mm. 
long but only 0.2-0.3 mm. thick, with antrorsely appressed sordid pubescence. Aster
linearis (Greene) Cory. Local in open places, Trans-Pecos deserts ( El Paso, Hudspeth 
and Winkler cos.), rare in. s. Plains Country ( Hockley Co.), Sept.-Oct.; Ut., Colo., Ariz., 
N.M., Chih. and Tex,
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13. Machaeranthera tanacetifolia (H.B.K.) Nees. TAHOKA DAISY. Annual herb; stems
erect or often partially reclining, 1-4 run. long, nearly glabrous, densely leafy; leaves 
membranous and most of them elaborately bipinnately parted; heads solitary and not 
crowded, showy, on pedUDcles 5-30 mm. long, ( 3-) 4-6 cm. broad when the rays are 
fully expanded; involucres hemispheric, 6-7 mm. high; phyllaries in several series, mostly 
stramineous, appressed but with spreading-subulate or elongate-deltoid green tips; disk 
yellow, 10-25 mm. broad; rays whitish or usually rather strongly violet-blue, never yellow; 
pappus of ray and disk similar; achenes 2-3 mm. long, oblong or broadly linear, com
pressed, densely covered with short antrorse appressed whitish hairs. Aster taMcetifolius 
H.B.K. Abundant in sandy soils, Plains Country and Trans-Pecos, rarely e. to stream beds 
of Edwards Plateau, late ·spring-summer; S.D. to Alta., s. to n.-ceo. Mex. 

14. Machaeranthera parvi8ora Cray. Annual herb; stems erect or partially reclining,
1-4 dm. long, nearly glabrous, leafy; leaves membranous, 1-3 cm. long, 2-5 (-10) mm.
broad, usually merely pinnately parted, rarely the pinnae with shorter lobes, the upper
leaves reduced and appressed; head solitary_ and not crowded; involucre hemispheric,
4-6 mm. high; phyllaries in a few series, weakly graduated, mostly stramineous, appressed
even up to the herbaceous deltoid-acute microscopically glandular-puberulent tips; disk
yellow, 6-10 mm. broad; rays rarely whitish, usually violet-blue, never yellow; pappus of
ray and disk similar; achene 1.5-2 mm. long. Aster parvulus Blake. Infrequent or rare in
sandy soil along the Rio Grande in the Trans-Pecos, summer-fall; Ut., Ariz., N.M., Tex.
and Chih.

15. Machaeranthera Boltoniae (Greene) Turner & Home. Annual taprooted herb,
erect and nearly simple below, to 1 m. tall or more, with glandular-pubescence above or 
glabrate; leaves essentially entire, oblanceolate to linear, reduced above, with appressed 
hairs or glabrate; heads solitary, not crowded; involucre hemispheric, 5-10 mm. across, 
3-5 mm. high; phyllaries 0.75-1 mm. broad; flowers 75 to 100 per head (fewer in late
flowering heads); disk yellow and pappus present; rays light-blue or violet-blue to white,
never yellow, ( 4-) 5-7 mm. long; pappus of ray flowers absent; achenes 2-2.4 mm. long.
Psilactis asteroides Gray, P. lepta Shinners. Infrequent in alluvial sandy soil, 3,000-4,000
ft. elev. in the Trans-Pecos ( El Paso, Hudspeth and Presidio cos.), June-Nov.; Ariz.,
N.M., Tex., s.e. to Michoac. and Pue.

16. Machaeranthera tennis (Wats.) Turner & Home. Annual taprooted herb, erect
and nearly simple below, with ascending branches above; stems and leaves with crisp 
spreading hairs; leaves linear to oblanceolate, nearly entire, the upper ones reduced; 
heads solitary; involucre broadly turbinate, 5-7 mm. across, 3-5 mm. high; phyllaries 
0.5-0.7 mm. broad; flowers 30 to 75 ( to 90) per head; disk yellow, pappus present; rays 
blue-violet to white, never yellow, 5-7 mm. long; pappus of ray flowers absent; achenes 
2-3 mm. long. Psil.actis tenuis Wat�. Local in Davis Mts., Jeff Davis Co., at elev. above
4,000 ft., Aug.-Oct.; Chih., Coah., N.L. and Tex.

Near Sinton, San Patricio Co., collections have been made in October and November 
that are doubtfully referred to M. tenuis; they are distinguished by their appressed pubes
cence, nearly glabrous strongly 8-ribbed achenes and small linear leaves. 

17. Machaeranthera brevilingulata ( Hemsl.) Turner & Home. Annual herb, rather
freely branched, to 1 m. tall or more, the branches ascending; leaves linear to oblanceo
late, 6-30 mm. long, the lower larger ones weakly pinnately lobed, the higher ones merely 
toothed or usually essentially entire; heads small, solitary; involucre 2-4 mm. high; disk 
yellow, pappus present; rays white to violet, never yellow, 2-4 (-5) mm. long; pappus of 
ray Bowers absent; achenes 1-2 mm. long. Psilactis brevilingulata Hemsl. Infrequent in 
the Trans-Pecos at 4,000-6,000 ft. elev., July-Sept.; Tex. and Chih., s.e. to Chis.; also Col 

29. SOLIDAGO L. GOLDENROD 

Rhizomatous perennials; rhizomes sometimes short and forming merely a crown or 
sometimes extensively creeping; aerial stems usually long and slender, ascending grace
fully, branched in the upper head-bearing portion, the branches in turn bearing very 
many short head-bearing branchlets which are often ascending; leaves alternate, sessile, 
not lobed, the lower portions occasionally narrowed to a subpetiolar base; heads rarely 
more than I cm. long; receptacle flat or slightly convex, not chaffy; involucres usually 
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narrowly campanulate; phyllaries in a few series, graduated, usually linear-lanceolate or 
linear, mostly stramineous and chaffy in texture with a slightly darker more herbace(JUS 
median strip which is slightly dilated near the tip ( in Sect. Oligoneuron, comprising 
S. rigida and S. nitida, each phyllary oblong and blunt with a broad herbaceous median
zone which is composed of vertical nerves); ray flowers pistillate and fertile, several in
number ( in one species only 2 per head), with yellow rays; disk flowers perfect and
fertile, with yellow corollas; pappus simple, of numerous essentially equal capillary
bristles; achenes many-ribbed, nearly terete.

Solidago is a large North American genus ( with one species also in Europe). It is one 
of our more difficult genera probably because of rampant hybridization. Our species 7 
through 18 are particularly apt to hybridize. Often hybrids or genetically contaminated 
individuals are more common than "pure" plants at disturbed sites. Only complete speci
mens with lower stem leaves and mature heads can be determined with any degree of 
confidence. The descriptions do not attempt to account for all the variability due to 
contamination, but only for the "purer" genetic states. Some writers treat the Sect. 
Oligoneuron as a separate genus while others include not only Sect. Oligoneuron but the 
genus Euthamia as well, 
1. Head-bearing branchlets few, borne on short branches about as long as to shorter

than the remote upper serrate leaves from whose axils they arise .............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • I. S. caesia. 

1. Head-bearing branchlets usually borne on branches longer than the leaves from
whose axils they arise or if ( as in, for example, S. petiolaris) the branches shorter 
than their subtending leaves then the leaves only obscurely serrate and/or crowded 
(2) 

2( I). Head-bearing branchlets only slightly if at all upwardly secund on ascending 
branches which are so graded in length as to form a roughly Hat-topped or 
corymbiform aggregation about as broad as long at the top of the plant ( aberrant 
forms of S. petiolaris might also be sought under this lead) ( 3) 

2. Head-bearing branchlets definitely secund on the branches and/or the entire aggre
gation of beads longer than it is thick ( 5) 

3 ( 2). The entire terminal aggregation of heads only about 3-6 ( -9) cm. long and 
broad; Trans-Pecos mountains .................. 19. S. Wriglitii. 

3. The terminal aggregation of heads usually 6-20 cm. long and/or broad; east of the
Trans-Pecos ( Sect. Oligoneuron) ( 4) 

4 ( 3). Leaves of midstem only 2 to 3.5 times as long as broad, usually a little rough .. 
. . • . . • . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 20. S. rigida. 

4. Leaves of midstem 5 to 10 times as long as broad, usually smooth .............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21. S. nitida. 

5(2). Stems strict, the te1minal head-bearing portion loose or dense, spicoid to cylin
droid or rarely rhomboid, not one-sided, several times longer than thick, with 
leaves crowded so that the axillary ascending branches ( which bear the head
bearing branchlets and are not curled at the tips) overlap each other at least 
slightly, the head-bearing branches not markedly secund ( 6) 

5. Stems rarely strict, usually merely virgate and arcuate, the terminal head-bearing
portion usually irregularly ovoid or more elongate but rarely more than twice as 
long as thick ( except in S. sempervirens ), often one-sided and/or loosely branched 
and/ or with the branches spreading and te1minally curled under ( 7) 

6 ( 5). Leaves usually smooth on the surface ( not the margins!), 3 to 7 times as Jong 
as broad, usually with 2 of the lower secondary veins strongly ascending and 
more prominent than the rest ( thus the leaves "triplinerved"), in the basal third 
of the length acuminately strongly narrowed to a subpetiolar base; phyllaries 
usually erect ................................. 17. S. speciosa. 

6. Leaf surfaces at least slightly rough to the touch, 1.5 to 4 ( or 5) times as long as
broad, usually merely penninerved, in the basal third rarely strongly narrowecl, 
usually merely acute or even rounded; phyllaries often spreading ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18. S. petiolaris. 
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7 ( 5). Plants perfectly smooth ancl glabrous, virgate; leaves fleshy or thinner, perfectly 
entire and with inconspicuous venation or merely with finely reticulate pattern, 
rarely with readily discernible secondary nerves; basal leaves ascending, often 
long, grasslike, terminally rounded and narrowed to the subpetiolar base for 
most of the length; stem leaves much smaller, grasslike to narrowly elliptic, often 
ascending or appressed and apically acute or rarely blunt; leaves of the head
bearing portion usually reduced; head-bearing portion of the plant often elongate 
and slender but definitely one-sided and its branches nearly always curly at the tips 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . • . . • 6. S. sempervirens. 

7. Plants usually pubescent, if nearly glabrous then the leaves usually with 2 fairly
conspicuous lower secondary nerves and/or not entire marginally and/or not at 
all grasslike ( 8) 

8 ( 7). Leaves of midstem or lower mids tern narrowly lanceolate or linear-lanceolate, 
broadest in the lower half, apically and basally acute, 25-90 mm. long, 2.5- 10 mm. 
broad, 7 to 15 times as long as broad; plants of eastern half of Texas ( varieties of 
S. altissima from the western half of Texas might also be sought here as well as 
S. missouriensis of the Plains Country) ( 9) 

8. Leaves of midstem usually proportionately shorter and broader, if as much as 7
times as long as broad then broader than 10 mm. or broadest in the upper half 
(10) 

9 ( 8). Leaves as seen under a lens pubescent ........... 12. S. tortifolia. 
9. Leaves as seen under a lens glabrous on the surfaces ( not always on the margins)

and with pellucid dots .............•.......... 11. S. odora. 

10(8). Upper half of the stem roundly quadrangular, the ridges usually narrowly winged 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. S. salicina. 

IO. Upper half of stem not quadrangular nor 4-winged ( 11) 

11 ( 10). Lower stem leaves with a dilated auriculate-clasping base ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. S. auriculata. 

11. Lower stem leaves not amplexicaul ( 12)

12( 11 ). Leaves of midstem ovate, 1.3 to 2.5 times as long as broad, the lower surfaces
with conspicuous and prominent pale network of nerves, each side with 10 to 2 0
rather evenly spaced conspicuous marginal serrations ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. S. rugosa. 

12. Leaves of midstem mostly proportionately longer and narrower or if only 2.5 times
as long as broad then broadest in the upper half and/or the lower surfaces with 
less prominent nervation, the margins usually with fewer teeth or if as many then 
these concentrated in the outer two thirds the length ( 13) 

13 ( 12). Midstem leaves rather dark-olive-green, mostly obovate to lance-obovate, usually 
with a few weak marginal serrations in the terminal third to half the length, the 
surfaces not closely pubescent but with scattered mostly antrorse microscopic 
barbs which make the surface exceedingly raspy to the touch ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16. S. radula. 

13. Midstem leaves usually bright-yellowish-green to cinereous, varying in shape but
rarely obovate, the surface occasionally roughish but not raspy ( 14) 

14 ( 13). Most of foliage and stems glabrous and yellowish or pale-green with the ex
ception of the margins of the leaves and often scattered pubescence in narrow 
vertical lines on the upper part of the stems ( 15) 

14 . Mo,t of foliage and stems closely pubescent with microscopic hairs, making parts 
of the plant at least slightly cinereous or sordid ( 18) 

15( 14). Upper leaves just below the head-bearing region 2 to 3 times as long as broad; 
leaves of midstem not triplinerved ( 16) 

15. Upper leaves just beneath the head-bearing region 4 to 8 times as long as broad;
leaves of midstem usually with 2 of the lower lateral nerves more prominent than 
the rest ( 17) 
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16( 1 5). Leaves membranous, the lowest ones withering and disappearing long before 
flowering times; lower stem leaves when present mostly 4-7 cm. long and with 
subpetiolar bases to 3 cm. long ................. 4. S. delicatula. 

16. Leaves firm, the lowest ones usually withered but often still attached at Bowering
time; lower stem leaves ( 5-) 7-20 cm. long, distinctly divided into an upper 
expanded bladelike portion and a long subpetiolar base .................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. S. Boottii. 

17 ( 1 5). Stems 2-4 ( -6) dm. long from the rhizome, 2-3 mm. thick basally ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0. S. mi�souriensis. 

17. Stems 5-25 dm. long from the rhizome, 3-8 mm. thick basally ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. S. gigantea. 

18(14). Leaves of midstem broadest at  or usually slightly below the middle ( 19) 
18. Leaves of midstem broadest in the distal half ( 20)

19 ( 18). Stems 6-25 dm. long; heads usually several hundred per stem ............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. S. altissima. 

19. Stems 3-4 dm. long from the rhizome; heads 5 0  to 13 0 per stem .............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13. S. mollis. 

20 ( 18). Trans-Pecos area; leaves of lower stem usually more than 1 cm. broad ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15. S. sparsi-flora. 

20. East of the Trans-Pecos area; leaves of lower stem usually about 1 cm. broad or
narrower .................................... 14. S. 11emoralis. 

1. Solidago cnesia L. Bum-STEM GOLDE1''ROD. Glabrous perennial; stems slender and
often slightly zigzag, the internodes even in the head-bearing portion of the plant 1-3 cm. 
long; branches about as long as to usually shorter than the upper leaves in the axils of 
which they are borne and in tum bearing a few head-bearing branchlets; upper leaves 
remote, spreading, mostly broadly lanceolate, very thin, serrate most of the length. Rare, 
rich woods in e. Tex., Sept.-Oct.; e. U.S. and s.e. Can., w. to Wisc. and Tex. 

2. Solidago salicina Ell. Plant coarse, glabrous, about 1 m. tall; upper half of stem
roundly (obscurely) quadrangular, often with narrow wings on the ridges; leaves of 
midstem membranous, broadly lanceolate, to 14 cm. long and 4 cm. broad, about 3.5 
times as long as broad, in the basal third of the length narrowed to a subpetiolar ( but 
broadly winged) base, marginally closely serrate on the upper two thirds of the length; 
terminal head-bearing portion diffuse, somewhat one-sided, with long whiplike branches, 
the glomerules of head-bearing branchlets ( or occasionally tertiary branches) definitely 
secund on the outer half to two thirds of these whiplike branches. Rare in moist loam, e. 
Tex. ( Nacogdoches Co.), Oct.; Coastal States, Va. to Tex. 

3. Solidago auriculata Shuttlew. Plant 5-13 dm. tall; stems finely and densely pube
scent; basal leaves contracted basally into a long linear subpetiolar base which expands 
into an auriculate-clasping base; lowest stem leaves about 8-9 cm. long and 3-4 cm. 
broad, membranous, reticulate-veiny, softly pubescent beneath, roughish above, sharply 
and coarsely serrate, acute, the ovate terminal portion abruptly narrowed to a linear 
subpetiolar base which is at its base auriculate-clasping; uppermost leaves usually entire; 
head-bearing region diffuse, somewhat one-sided, with long branches which bear the 
secund head-bearing branchlets; involucres narrowly turbinate, 3.5-4.5 mm. long, 2-2.5 
mm. thick; phyllaries acute; disk flowers 5 to 8; ray flowers 1 or less commonly 2;
achenes pubescent. S. amplexicaulis of many auth., not of Martens, S. 11otabilis Mack.
Rare in wooded ravines (Harrison, Jasper and Newton cos.) in e. Tex., July-Aug.;
apparently also Gulf States plus Tenn. and Ark.

4. Solidago delicatula Small. Mostly glabrous with the exception of the margins of
the leaves and pubescent striation in the head-bearing region; leaves thin-membranous 
and smooth; lowest stem leaves always withered and absent by Bowering time and there
fore unknown; leaves just below the middle of the stem narrowly elliptic, 2.5 to 4 times 
as long as broad, broadest near the middle, about 4-7 cm. long including the broad 
subpetiolar base which is to 3 cm. long, with the secondary nerves all equally obscure, 
marginally serrate in the outer two thirds the length; upper leaves just below the head
bearing region 2 to 3 times as long as broad, usually elliptic; head-bearing region some-
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what one-sided, extremely diffuse with long ascending leafy branches which in their 
outer portions usually bear tertiary branches which in tum bear the decidedly secund 
head-bearing branchlets, the secondary and tertiary branches arcuate distally. S. ulmifolia
var. microphylla Gray, S. microphylla Small, S. Helleri Small. Frequent in loamy soil, e., 
s.e. and n.-cen, Tex., rarely July, usually (Aug.-) Sept.-Oct. (-Nov.) or even Jan.; Kan.,
Mo., Ark., Okla. and Tex.

Perhaps not separable from S. ulmifolia Muhl. of eastern United States. 
5. Solidago Boottii Hook. Perennial, mostly glabrous ( except the margins of the

leaves); leaves firm and relatively persistent, the lowest ones though withered often still 
attached at flowering time, ( 5-) 7-20 cm. long, distinctly divided into an upper coarsely 
serrate expanded bladelike portion and a long subpetiolar base; leaves of midstem not 
triplinerved, the surfaces ( not the margins) smooth, about 3 to 4 times as long as broad, 
marginally serrate in the outer two thirds of the length; upper leaves just below the 
head-bearing region 2 to 3 times as long as broad; head-bearing region one-sided, very 
diffuse, with long whiplike distally arcuate branches which bear the crowded heads on 
strongly secund head-bearing branchlels; involucres 4.5-5.5 ( -6) mm. long; disk corolla 
3.8-5.2 mm. long; pappus 3.5-5 mm. long. S. ludoviciana (Gray) Small. Frequent in 
usually moist sandy soil, e. and s.e. Tex., Aug.-Oct.; s.e. U.S. n. to N.J., Ky. and Ark. 

6. Solidago sempervirens L. var. mexicana ( L.) Fem. SEASIDE GOLDENROD. Rhizomes
often extensive; plants altogether glabrous and smooth; aerial stems usually 1-2 m. tall; 
leaves often somewhat fleshy, perfectly entire, the inconspicuous venation forming merely 
a fine reticulate pattern rarely with readily discernible secondary nerves; basal leaves 
ascending, of ten long, grasslike, terminally rounded and narrowed to the subpetiolar base 
for most of the length; stem leaves much smaller, grasslike to narrowly elliptic, often 
ascending or appressed and apically acute or rarely blunt; leaves of the head-bearing 
portion usuaUy reduced; head-bearing portion often elongate but definitely one-sided and 
its branches nearly always curly at the tips. S. stricta Ail., S. angustifolia Ell. Frequent 
in marshy often slightly brackish swales and ditches, s.e. Tex. ( infrequent inland in e. 
Tex. to Austin and Gonzales cos.), fall; Coastal Plain from Mass. to Ver. ( the var. 
sempervirens from Nfld. to Va.) 

This is somewhat variable in habit and size of head; plants with highly reduced upper 
leaves, relatively narrow head-bearing region and small heads have been segregated as 
S. stricta; every conceivable intergradation occurs.

1. Solidago rugosa Ait. var. celtidifolia (Small) Fern. Rhizomes creeping; aerial stems
about 8-15 dm. tall, shortly hispid; basal leaves divided into an expanded bladelike 
portion and a linear subpetiolar base; leaves of rnidstem dark-green or sordid, ovate or 
narrowly ovate, 4-7 (-10) cm. long, 1.3 to 2.5 times as long as broad, apically acute, 
somewhat wrinkled, essentially penninerved, marginally with 10 to 20 conspicuous ser
rations on each side spaced out rather evenly from the apex nearly to the base, often 
stifHy pubescent on the nerves beneath and with very slight scabrosity on the upper 
surface which has the nerves impressed and the internerve areoles slightly raised, on the 
lower surface the nerves prominent and the areoles depressed; head-bearing region one
sided, usually very diffuse with several long whiplike branches the outer portions of 
which bear the markedly secund head-bearing branchlets. S. a.�pera Ait. Referred here 
are some Texas plants which have been called S. ulmifolia ( cf. also S. delicatula). Fre
quent in sandy soil, e. and s.e. Tex., Sept.-Oct.; Que., Ont. and e. U.S. w. to Mich., Ind., 
Mo., Ark. and Tex. 

Many, many goldenrods show combinations of characteristics of this species and others, 
e!>pecially S. altissima. While genetic mixing is not at all unusual in goldenrods, still the 
abundance of the plants of hybrid origin is remarkable in this instance. In fact, what has 
been called S. rugosa var. aspera ( Ait.) Fem. in Texas is probably merely a group of 
such plants that are primarily S. rugosa but contaminated to varying degrees by S. 
altissima genes. 

8. Solidago altissima L. Rhizomatous perennial, usually with numerous stems ( 6-)
10-20 dm. tall, the stems and foliage totally more or less densely covered with a fine or
microscopic pubescence ( thus cinereous or sordid-green) and roughish; leaves of mid
Elem broadest at or below the middle, lanceolate to lance-elliptic, ( 3 to) 4 to 5 ( to 10)
times as long as broad, ( 5-) 10-16 mm. broad, usuaUy triplinerved ( i.e., with 2 of the
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lower secondary nerves nearly as prominent as the midvein beneath ancl ascending nearly 
the full length of the blade), marginally usually with a few close teeth ( 5 to 10) on each 
side in the upper half to two thirds of the length; head-bearing portion of stem usually 
dense, somewhat one-sided, with a number of crowded arcuate branches each for nearly 
its total length crowded with definitely second head-bearing branchlets, the total number 
of heads usually 150 to 500; heads small, the involucres usually only 3-4 mm. high. 
Open low areas nearly throughout Tex. but most frequent in e., s.e. and n.-cen. Tex., 
(summer-) fall; Que., Ont. and e. U.S., w. to Wisc., Neb., Okla. and Tex. 

The plants of stream margins of the Edwards Plateau ( east to Kendall and Uvalde 
cos.) and of the Trans-Pecos (Brewster, Presidio and. Reeves cos.) and even rarely the 
Plains Country ( Oldham Co.) have proportionately narrower leaves and smoother, 
canescent-pubescence, only obsolete marginal teeth and usually looser head-bearing 
portions. These are the var. canescens (Gray) M. C. Johnst. Plants of Cameron Co. 
( Brownsville region) have dark-sordid, small, narrow, crowded leaves and extremely 
crowded heads, up to 1500 heads on some stems; these are the var. pluricephala M. C. 
Johnst. 

9. Solidago gigantea Ait. Rhizomes extensive; aerial stems 5-25 dm. long, 3-8 mm.
thick basally, glabrous or with scattered pubescence in vertical lines on the upper part of 
the stem; leaf transition from midstem to upper stem very gradual and involving mainly 
diminution in size; leaves of midstem smooth, thin-membranous, glabrous or with 
only very slight pubescence on the nervation of the undersurface, bright-green, tripli
nerved, elliptic or lance-elliptic, 5 to 10 ( to 15) times as long as broad, 6-15 cm. long, 
( 8-) 10-19 mm. broad, on each side with 10 to 20 salient teeth which are spaced out 
evenly from apex nearly to base; upper leaves just beneath the head-bearing region 4 to 8 
times as long as broad, smaller and less prominently toothed than the midstem leaves; 
head-bearing region one-sided, usually fairly dense and compact in relation to the size 
of the plant, with a number of spreading arcuate branches which nearly to their bases 
are densely beset with the decidedly secund head-bearing branchlets; involucres about 
4 mm. high. Incl. var. 1,eiophylla Fem. Frequent in tight moist calcareous soil, Plains 
Country and n.-cen. Tex. and Edwards Plateau, less frequent s.e. to e. and s.e. Tex. 
( s. to San Patricio and Karnes cos.), (Aug.-) Sept.-Oct.; s. Can. and most of U.S., s. to 
Ut., Colo., Tex. and Gulf States. 

10. Solidago missouriensis Nutt. var. fasciculata Holz. Perennial from subrhizomatous
bases; stems often obliquely ascending, only 2-6 dm. long, 2-3 mm. thick basally, essen
tially glabrous; leaves firm, glabrous except for rough margins, ( slightly yellowish-) 
green; leaf transition from bottom to top of plant fairly gradual, mainly involving diminu
tion in size; lowest leaves oblanceolate with a few close teeth in the upper third; midstem 
leaves narrowly elliptic-oblanceolate, 4-6 cm. long, 4-5 mm. broad, about 10 times as 
long as broad, triplinerved, on each side with 4 to 6 close teeth on the upper half or these 
obsolete; upper leaves just below the head-bearing region 4 to 8 times as long as broad, 
elliptic-linear, entire; head-bearing region variable but one-sided and usually with a 
number of ascending or spreading arcuate branches which are fairly thickly beset ( except 
at the extreme bases) with the secund head-bearing branchlets. S. glaberrima Martens. 
Rare in calcareous prairies, Plains Country, very rare in n.-cen. Tex., (July-) Aug.-Sept.; 
tl1e species in plains of N.A. n. to B.C., Ida., Mont., N.D. and Wisc., s. to Ariz., N.M. 
and Tex., e. to prairies of Ind. and barrens of Tenn. 

11. Solidago odora Ait. SWEET GOLDENROD. Rhizomatous perennial 5-10 dm. tall; leaves
membranous, smooth, essentially glabrous except for the rough margin, pellucid-punctate 
and usually with a pleasant aroma after bruising, the transition upward on the stem very 
gradual and involving only diminution in size; midstem leaves narrowly lanceolate, 25-75 
(-90) mm. long, 2.5-8 ( -10) mm. broad, 7 to 10 ( to 15) times as long as broad, 
essentially entire or with a very few close teeth near the end, with very obscure nerva
tion; head-bearing portion somewhat one-sided, with a number of spreading branches 
each ( to its base) bearing the decidedly secund head-bearing brancblets ( 3-5 mm.) which 
are fairly long for this genus; involucres narrowly turbinate, 4-5 mm. high, with only 
2 or 3 series of very strongly graduated semirigid erect llnear-subulate phyllaries, each 
phyllary with a very sharply defined darkish midrib. Frequent in open moist sandy 
places, s.e. Tex. ( s. to Aransas Co.), less frequent inland to e. Tex .• Sept.-Nov.; s.e. 
U.S. n. to N.E., 0., Mo. and Okla. 
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When crushed the fresh leaves have a licoricelike odor, when air-dried they are used 
to make "goldenrod tea." 

12. Solidago tortifolia Ell. Rhizomatous perennial 5-10 dm. tall; leaves membranous,
roughish, minutely pubescent beneath especially near the veins, the transition up the 
stem very gradual; midstem leaves narrowly lanceolate to linear-lanceolate, 25-55 mm. 
long, 2.5-5 mm. broad, 7 to 15 times as long as broad, usually with some close teeth on 
the upper half, with obscure nervation ( o�casionally very obscurely triplinerved); head
bearing portion somewhat one-sided, with a number of spreading branches each to its 
base crowded with decidedly secund head-bearing branchlets 1-4 mm. long; involucres 
narrowly turbinate, about 4 mm. long. Infrequent in s.e. Tex., rare in e. Tex., in sandy 
land, (Aug.-) Sept.-Oct.; Fla. to Tex. n. to Va. 

This has most of the characters of S. odora but it has the pubescence and toothing of the 
leaves, shortness and crowding of the head-bearing branchlets and the characters of the 
involucre of S. altissima. The probable origin is therby indicated. 

13. Solidago mollis Bartl. var. angustata Shinners. Perennial from a rather tight sub
rhizomatous base; stems 3-4 dm. long, minutely and a little roughly pubescent; leaves 
gradually reduced upward; leaves of upper midstem usually narrowly elliptic, 25-35 mm. 
long, 4-12 mm. broad, about 6 times as long as broad, basally long-cuneate to a subpetio
lar base, triplinerved, minutely and densely roughish-pubescent on both surfaces, essen
tially entire or with a very few nearly obsolete teeth near the acutish apex; head-bearing 
region one-sided, of several strongly arcuate branches beset with the decidedly secund 
head-bearing branchlets, the heads numbering 50 to 130. Rare in the Plains Country in 
dry open or brushy usually sandy prairies, Sept.-Oct.; endemic. 

Plants passing under this name are closely related to S. nemoralis and probably repre
sent, basically, S. nemoralis genetically contaminated by some other species, perhaps 
S. petiolaris ( S. Lindheimeriana). What has been passing as S. mollis var. moll is in the
Great Plains (s. to Kan. and N.M., not known in Tex.) is a rather different species
probably closely related to S. radula. The correct application of Bartling's name remains
conjectural. Possibly our plants should be called S. incana T.&G.

14. Solidago nemoralis Ait. Closely clumped perennial from subrhizomatous bases;
stems 3-6 dm. long, ascending; stems and leaves minutely and densely cinereous-pubes
cent, a little rough in some specimens; leaves gradually diminishing upward, firm; leaves 
of midstem oblanceolate, definitely widest about a third the distance from the apex 
which is usually slightly acute or less commonly blunt, 3-8 cm. long, 4-10 mm. broad, 
about 7 to 8 times as long as broad, essentially entire or rarely with the suggestions of 1 
or 2 obsolete teeth near the apex, basally long-narrowed to the sessile base, usually tripli
nerved; head-bearing region one-sided, usually dense, of a number of relatively short 
strongly arcuate branches bearing the decidedly secund head-bearing branchlets; heads 
relatively large; involucre 5-6 mm. high, of several series of strongly graduated phyllaries. 
Incl. var. Haleana Fern. and var. decem-flora (DC.) Fem. Frequent in dry open areas 
in Edwards Plateau and n.-cen. Tex., less common in Plains Country and rarely to e. 
Tex., Aug.-Nov.; P.E.I., N.B. to Alta., s. to Ga., the Gulf States, N.M. and Ariz. 

Plants of the calcareous soils of north-central Texas and the Edwards Plateau have 
denser head-bearing regions with more and shorter branches, the head-bearing branchlets 
several ( about 3} mm. long; these plants are the var. decem-/lora. Plants of sandy soils 
in east Texas have more open inflorescences with head-bearing branchiets only about 
1-2 mm. long and represent tl1e var. Haleana. The varieties intergrade over a broad zone.
Some authors consider S. decem-flora DC. to be a distinct species.

15. Solidago spursi8ora Gray. Perennial from subrhizomatous bases; stems ascending,
4-9 dm. long; stems nnd leaves closely and densely cinereous-pubescent; leaves diminish
ing gradually upward; leaves of midstem oblanceolate, 6-10 cm. long, 10-17 mm. broad,
about 6 to 7 times as long as broad, triplinerved, mostly entire but with 2 or 3 teeth on
each side of some leaves in the apical filth of their length; head-bearing region one-sided,
of 1 or a few ascending very strongly arcuate and curled branches each bearing in its outer
two tl1irds the decidedly secund crowded head-bearing branchiets; involucres about 5
mm. long. S. trinervata Greene, a probable synonym, at least as to those Texas plants
which have been passing under that name. Frequent above 4,000 ft. elev. in Chisos and
Davis mts. in the Trans-P('cos, also at H\leco Tanks, El Paso Co., Aug.-Oct.; S.D. and
Wyo. s. to Tex., N.M. and Ariz.



1592 Compositae (Sunflower Family) 

16. Solidago radula Nutt. Rhizomatous f erennial; rhizomes short in chalky soil, in
sandy soil extensive; stems ascending, 3-7 -10) dm. long; stems and leaves furnished 
with microscopic translucent pustular-based antrorse barbs (feeling like a reversed cat's 
tongue); leaves dark-green, often olivaceous when dry, firm, often abruptly diminishing 
in size at about two thirds the total height; leaves of midstem narrowly obovate to nar
rowly elliptic-obovate, ( 3-) 4-5 ( -6) cm. long, 10-17 mm. broad, 2.5 to 3.5 times as 
long as broad, triplinerved, on each side with 3 to 6 salient or obsolescent teeth in the 
distal half; uppermost leaves often much-reduced, nearly rotund; head-bearing ]ortion
one-sided, of several branches rather densely furnished with the decidedly secun head
bearing branchlets. S. rotundifolia DC. Frequent in e. Edwards Plateau, n.-cen. Tex. and 
e. Plains Country on calcareous prairies, less frequent e. to s. part of e. Tex., rare to s.e.
Tex., fall, occasionally as late as Jan.; Ill. to La. and Tex.

11. Solidago speciosa Nutt. var. rigidiuscula T.&G. Clumped perennial or rarely the
base subrhizomatous; stems rather rigidly erect, 5-10 elm. tall, glabrous except margins of 
leaves and uppermost part of stem; leaves firm; leaves of midstem elliptic to usually 
narrowly so, almost imperceptibly narrowed in the basal third of their length to a cuneate 
base, essentially entire, apically acute or a little blunt, 35-70 mm. long, 9-15 ( -20) mm. 
broad, 3.5 to 4.5 ( to 6) times as long as broad, with a fine reticulate nervation but with 
2 lower secondaries very slightly more conspicuous than the rest; upper leaves becoming 
much smaller and very narrow; head-bearing portion 15-30 cm. long, 25-100 mm. thick, 
little 'if at all one-sided, usually cylindroid or narrowly pyramidal, of a number of rather 
rigidly ascending branches each bearing ( in its outer half to two thirds) about 5 to 50 
a�cending head-bearing branches, these little if at all secund; involucre narrowly tur
binate, about 6 mm. long, the longer phyllaries blunt and nearly their entire apical region 
of the darker color of the expanded midnerve. S. ,igidiuscula ( T.&G.) Porter. Infrequent 
to rare in sandy openings, e. and s.e. Tex., (June-) Sept.-Oct.; the species as a whole from 
Mass., N.Y. and s. Minn. s. to the Gulf States; the var. rigidiuscula in the s.w. portion 
of that range n.e. to Mo. 

Some of our plants have mistakenly been referred to the var. angustata T.&G. which 
does not occur in Texas. 

18. Solidago petiolaris Ait. Rhizomatous perennial; stems 5-15 dm. long, rather rigidly
erect, often rather densely but minutely cinereous-pubescent at least on the younger 
parts; leaves numerous, overlapping, marginally raspy and either entire or with a few 
close teeth, the surfaces rather closely and minutely pubescent with hairs a little stiff 
and roughish or so soft and small that the leaf is smooth, the venation usually rather 
obscure except for minute areoles but occasionally decidedly penninerved on the under 
surface; upward leaf transition often very gradual, in some specimens well-developed 
leaves found even well up into the head-bearing region; leaves of midstem usually nar
rowly ovate, varying to elliptic or narrowly elliptic or rarely oblanceolate, 4-7 ( -8) cm. 
long, 10-15 ( -20) mm. broad, ( 2.5 to) 4 to 5 times as long as broad; head-bearing 
region usually elongate, spicoid to cylindroid or less commonly pyramidal, little if at all 
one-sided, of several to many ascending branches each crowded nearly to its base with 
the head-bearing branches which are little if at all secund; heads rather large, 7-11 mm. 
long ( including pappus); involucres of several series of lanceolate phyllaries, the narrow 
tips of the larger phyllaries being nearly wholly dark and herbaceous ( not scarious) in 
texture and very often spreading or even rarely squarrose; rays often conspicuous, as 
much as 1.5 mm. broad and slightly surpassing the disk. S. Wardii Britt., S. Lindheimeri
ana Scheele (?). Frequent in Plains Country and n.-cen. Tex., less frequent s. to Edwards 
Plateau and e. to e. Tex., fall; Gulf States, n. to N.C., Mo. and Neb. 

The species name is very misleading since the leaves are sessile. 
19. Solidago Wrightii Gray. Clumped perennial from subrhizomatous bases; stems

3-7 dm. long, ascending or even rather rigidly erect, densely and finely spreading-pubes
cent, somewhat cinereous, in, tl1e head-bearing region the stem pubescence often some
what glandular ( i.e., the hairs capitate); leaves finely and rather densely hispidulous, 
slightly cinereous, the transition upward very gradual; basal leaves cuneate-oblanceolate,
with a very few nearly obsolete teeth near the rounded apex; leaves of midstem narrowly
elliptic or usually slightly elliptic-oblanceolate, 3-6 cm. long, ( 5-) 10-15 ( -20) mm.
broad, occasionally with a few obsolescent teeth near the blunt or acute apex, nervation
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obscure except for minute areoles; head-bearing region only 3-6 ( -9) dm. long and 
about as broad as long, not one-sided, comprising several branches of which the lowest 
are so long that the whole aggregation [of 5 to 25 (to 50) heads] is almost corymbiform; 
heads large, 9-12 mm. long and broad; tips of longer phyllaries herbaceous and often 
slightly spreading, densely pubescent, the hairs often capitate; rays large and showy for
this genus, about 4 mm. long and 2 mm. broad. Incl. var. adenophora Blake, S. Bigelovii
Gray var. Wrightii (Gray) Gray. Locally frequent at elev. of 4,000-8,000 ft., Glass, 
Chisos and Davis mts. in the Trans-Pecos, July-Sept.; Tex. to Ariz., presumably also Chih. 

20. Solidago rigida L. Rhizomatous stout perennial; stems 6-12 dm. long, 3-8 mm.
thick basally, rather rigidly erect, usually densely and rather roughly pubescent ( or in 
some plants essentially glabrous and smooth); leaves roughly pubescent or in some 
plants essentially glabrous and smooth, firm, usually sordid or grayish-green; basal 
leaves long-oblanceolate and basally very long-petioled, obsolescently serrate; stem leaves 
usually ovate, sessile, only 2 to 3 ( to 3.5) times as long as broad, 3-10 cm. long, margin
ally obsolescently serrate; head-bearing region ( 4-) 6-15 ( -20) cm. long and about as 
broad, rarely even broader than long, flat-topped or roughly corymbiform, not one-sided, 
of 15 to 100 heads which are scarcely secund on the major branches; heads large, about 
1 cm. long and broad; phyllaries often somewhat yellowish-stramineous, in about 3 series, 
oblong, very blunt, the longer ones about 1.5-2 mm. broad near the end, their broad 
median strips with several distinct vertical nerves seen under a lens, the median strip 
occupying essentially the full width. Incl. var. humilis Porter and var. laevicaulis Shin
ners, S. parvirigida Beaudry, Oligoneuron rigidum ( L.) Small. Infrequent in dry open 
places, n.-cen. Tex., rare to e. and s.e. Tex. and the Plains Country, Sept.-Oct.; Mass. to 
Sask. s. to Ga., La., Tex. and Colo. 

21. Solidago nitida T.&G. Rhizomatous perennial; stems smooth, essentially glabrous,
5-12 dm. long, rather rigidly erect; leaves smooth, glabrous, firm, drying olive-green;
basal leaves narrowly oblanceolate, almost grasslike, basally narrowed to a long sub
petiolar base; stem leaves linear-lanceolate to linear-oblanceolate, 5 to 10 or more times
as long as broad, essentially entire, with obscure nerves or near the base with a few
prominent longitudinal secondaries; head-bearing region 2-10 cm. long, 5-10 cm. broad,
flat-topped or roughly coryrnbiforrn, not one-sidea, of 8 to 75 heads which are not secund
on the major branches; heads 7-9 mm. long, 4-8 mm. broad; phyllaries in about 3 series,
often somewhat yellowish-stramineous, oblong, blunt, about 1.5 mm. broad near the
end, their broad median strip ( which takes up nearly the whole width) with several
distinct vertical nerves as seen under a lens. Oligoneuron nitidum ( T.&G.) Small. Fre
quent in open sandy places, e. and s.e. Tex., s. to Aransas Co., July-Sept.; also La.
and Okla.

30. ASTER L. AsrER 

Annual or usually perennial herbs, when perennial often with caudexes or horizontal 
rhizomes; leaves when present alternate, not dissected, usually sessile; perennial species 
usually with basal leaves dissimilar to cauline leaves and the latter usually passing into 
the much-reduced leaves of the head-bearing branchlets which are usually leafy to the 
summit; disk -flowers present and perfect, their corollas yellowish or less commonly tinged 
with blue, rose or violet; ray -flowers present, fertile, their corollas white or bluish-white 
or violet or even rosy at least on the underside but never yellow; heads usually numerous 
and borne at the ends of the usually leafy branches; head-bearing branchlets usually ag
gregated into paniclelike inflorescences; receptacle of head flat or slightly convex; disk 
corolla consisting of a basal cylindrical tube plus an expanded usually funneHorm limb,
the limb consists of a throat plus 5 lobes; phyllaries in several series, imbricate, the outer 
ones usually green at least near the tip and often on part of the midrib; pappus of 
numerous capillary bristles in essentially a single series, similar in disk and ray; achenes 
more or less flattened, with one or more ribs on the faces; style branches usually subulate. 

Aster has several hundred species, mostly in temperate regions. It is one of our more 
difficult genera, both as to its over-all circumscription and the limitation of the species 
contained. Probably hybridization and back-crossing has occurred frequently, blurring 
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lines between our species 1 through 15 ( especially between species 5 through 9). Only 
complete specimens, with rhizomes and mature flowers ( with anthers exserted), can be 
determined with any degree of confidence, 

1. Head-bearing branchlets relatively few ( 10 to 30 per plant), remote and ascending,
6-20 cm. long, each terminated by a single hemispheric or campanulate head
12-30 mm. broad; leaves of head-bearing branchlets elliptic, not much diminishing
in size upward toward the head, the upper ones crowding around the outer
phyllaries of the head, longer and broader than them and partly hiding them or
even grading into them and often discolored apically; outer phyllaries white
indurated basally ( 2)

1. Head-bearing branchlets usually more numerous or if few then their leaves much
narrower and pointed; highest leaves of the branchlets not large enough to hide 
the outer true phyllaries ( 3) 

2( 1 ). Outer phyllaries 2-3 mm. broad, on the outer surface glabrous to slightly 
pubescent, marginally with a distinct fringe of minute porrect rigid cilia; heads 
hemispheric, the involucres 10-20 mm. broad ...... 14. A. pratensis. 

2. Outer phyllaries 1.3-2 mm. broad, on the outer surface with antrorse-appressed whit
ish pubescence, not distinctly fringed; heads carnpanulate, the involucres 7-12 
mm. broad .................................. 15. A. sericeus. 

3 ( 1 ) . Phyllaries with the midrib greenish but this greenish area not expanded toward 
the apex or at the broadest part not more than twice as wide as at the narrowest 
part, usually appearing linear, the marginal areas pale and chaffy in texture; 
leaves when present usually subulate, tapered all the way from base to apex, 
rarely with a few serrations, mostly entire and glabrous; head-bearing branchlets 
not very leafy ( Sect. Oxytripolittm) ( 4) 

3. PhylJaries usually with a green splotch toward the apex formed by the lateral
expansion of the greenish area near the midrib; leaves variously ovate to lanceolate 
or linear but usually serrate, rarely subulate; head-bearing branchlets usually 
leafy ( 6) 

4 ( 3). Leaves small or nearly absent, often on some branchlets b-ansformed into green 
tl1orns; plants forming colonies from extensively creeping rhizomes ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18. A. spinosus. 

4. Leaves well-developed at least in the lower part of the plants; rhizomes if present
not extensively creeping ( 5) 

5( 4). Salt marsh and brackish mud perennial 3-6 dm. tall; heads numbering only 3 to 
30 per plant or per shoot, broadly turbinate; involucres 11-17 mm. broad at top 
.........•................................... 16. A. tenuifolius. 

5. Annual forming colonies in poorly drained areas, ( 2-) 4-20 dm. tall; heads number
ing up to several hundred per plant, turbinate; involucres 7-11 mm. broad at top 
........................•.................... 17. A. sub11latus. 

6 ( 3). Tips of phyllaries ( as seen under a strong lens) with numerous crowded "glands," 
i.e., swollen shiny tubercles either sessile or stalked (7) 

6. Tips of phyllaries either glabrous or with hairs but these not glandular ( A. praealtus
and A. hesperius may have some very minute capitate hairs on the margin of the 
tip of the phyllaries) ( 9) 

7 ( 6). Mic.lstem leaves linear, several cm. long; on breaks of High Plains and Panhandle 
........... , ................................. 13. A. F endleri. 

7. Midstem leaves oblong to obovate, usually only about 1-2 cm. long ( 8)

8(7). Leaves of the ultimate few cm. of the elongated head-bearing branchlets ex
tremely reduced and sharply contrasted to the midstem leaves, usually only 
1-3 mm. long and 0.5-1 mm. broad and tightly appressed ................. . 
. . . . . . . . . • . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 11. A. patens. 

8. Leaves of the ultimate few cm. of the relatively short head-bearing branchlets either
not sharply reduced from the other branchlet leaves or else not appressed, usually 
3-10 mm. long and 1-2 mm. broad ...........•.•• 12. A. oblongifolitts. 
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9 ( 6). Longest phyllaries usually only about 3-4 mm. long, obtuse, marginally with at 
least a few short rigid cilia forming a fringe quite distinct in appearance from the 
rest of the pubescence if any ..........•........ 10. A. ericoides. 

9. Longest phyllaries usually longer than 4 mm., if only that long then lacking a ciliate
fringe ( 10)

10( 9). Leaves of lower stem and base (at least) with a long narrowly linear sub
petiolar base quite distinct from the distal widened portion ( 11)

10. Leaves of lower stem and base not sharply differentiated into a narrowly linear
subpetiolar base and a distal bladelike portion ( 13) 

11 (10). Bladelike portion of lower leaves abruptly narrowed basally .....•.......... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. A. oernalis. 

11. Bladelike portion of lower leaves truncate or even cordate basally ( 12)
12 ( 11). Lower and middle stem leaves usually cord ate, less �ommonly truncate; leaves

of upper branches in the head-bearing region mostly obovate-elliptic, not linear 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. A. texanus. 

12. Lower and middle stem leaves usually truncate; leaves of upper branches linear .... 
. . . . , .•.•..•.. , . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. A. azureus. 

13(10). Leaves of midstem linear, 10-2 5 (-34) mm. long, 1-2 mm. broad; leaves of the 
head-bearing branchlets numerous, linear-subulate, ascending .....•.......... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. A. durnosus. 

13. Leaves of midstem usually averaging longer than 20 mm. and always broader thap
2 mm. (14) 

14(13). Leaves of midstem with slight basal aurides which make it appear as if the 
leaves clasp the stem more than half the circumference though the scar involves 
only about half . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. A. scabricaulis. 

14. Leaf scar commonly involving as much as half the circumference of the stem but leaf
auricles absent ( 1 5) 

15 ( 14). Mature disk corolla ( that is, corolla from a floret with anthers exserted or be
ginning to be exserted) 3-3.5 (-3.9) mm. long, consisting of a tube 1-1.5 mm. 
long, plus a throat 0.8-1.2 (-1.4) mm. long, plus lobes 0.7-1 (-1.2) mm. long ... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. A. lateri-/lorus. 

1 5. Mature disk corolla 4-6 mm. long, consisting of a tube 1.3-2.5 mm. long, plus a throat 
1.5-3 mm. long, plus lobes 0.5-1.1 mm. long (16) 

16(1 5). Phyllaries relatively weakly graduated, the shortest outer ones about half as long 
as the longest inner ones . . . . . . . . . . . . . . . . . . . . . . . 5. A. praealtus. 

16. Phyllaries relatively strongly graduated, the shortest outer ones about a third as long
as the longest inner ones ( 1 7) 

17(16). Mature disk corolla 5-5.6 mm. long, with lobes 0.7-1 mm. long, plus throat 
2.4-2.7 mm. long, plus tube 2.2-2.5 mm. long; in Trans-Pecos Texas ... .. . .. .. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. A. hesperius. 

1 7. Mature disk corolla ( 4.1-) 4.5- 5 mm. long, with lobes 0.5-0.9 mm. long, plus throat 
1.5-2.5 mm. long, plus tube 1.3-2.2 mm. long; in eastern half of Texas ..... .' .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. A. Eulae. 

1. Aster texanus Burgess. Perennial from short subrhizomatous bases; stem erect, 3- 8
dm. tall, freely branched in the upper portion, the branches widely spreading; leaves 
at first membranous but becoming thickish, brittle and crumbly, those of the lower 
and middle stem with an ovate basally truncate or usua11y cordate portion and a linear 
petiolelike ( but broadly winged) basal portion, those of the upper third of the plant ( not 
those of the ultimate head-bearing branchlets ) mostly obovate-elliptic; head-bearing 
branchlets relatively short, usually 1-4 cm. long, with much-reduced leaves; involucres 
turbinate to hemispheric; rays several mm. long, usually bluish-white but variable. Fre
quent or local in loamy soils or well-drained clay, open woods and prairies, e., s.e. and 
n.-cen. Tex. and e. margin of Edwards Plateau, Oct.-Nov., rarely Mar.-Apr.; Ark., La. 
and Tex. 

Not adequately distinct from, and intergrading with, A. sagittifolius Willd. var. 
Drummo11dii (DC.) Shinners which occurs s.w. to La. and Okla. 
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Var. parviceps Shinners, of Bowie Co., Tex. and Marion Co., Ark. is said to have 
involucres 3.8-4.2 mm. high and 4-6 mm. broad, whereas the var. texanus has involucres 
4.2-5.2 mm. high and 6-9 mm. broad; further evaluation is needed. 

2. Aster azureus Lindi. Perennial from short subrhizomatous bases, the branches stiffiy
ascending; leaves at first membranous but becoming thickish, brittle and crumbly, those 
of tl1e lower and middle stem with an enlarged distal basally usually truncate portion and a 
linear petiolelike ( but broadly winged) basal portion, those of the upper third of the plant 
linear or narrowly lanceolate; head-bearing branchlets with minute subulate leaves; 
involucres 5-8 mm. high; rays deep-violet-blue, rarely rosy or white. Rare, known only 
in Grayson Co., n.-cen. Tex., Oct.-Nov.; e. U.S., excluding Fla., w. to Minn. and Tex. 

Poorly distinguished from A. vernalis, from which it is doubtless only varietally 
distinct. The leaf character is tenuous, to say the least, and the alleged differences in 
involucre height are at best merely slight average differences. 

3. Aster vemalis Burgess. Perennial from short rhizomes; branches stiffiy ascending;
leaves at first membranous, becoming thickish, brittle and crumbly, the lower and basal 
ones with fairly well-differentiated basal subpetiolar portion and expanded elliptic distal 
portion, the higher leaves narrowly lanceolate to linear, those of the head-bearing branch
lets minute and subulate; involucres 4-5 ( -6) mm. high; rays bluish-white. A. azureus
var. poaceus (Burgess) Fern. Infrequent in openings in woods on sandy soil, e. Tex. and 
rare in s.e. Tex. ( Harris Co.), Oct.-Nov. ( rarely Mar.-Apr.); Mo., Ark. and Tex. 

See remarks under A. azureus.
4. Aster scabricaulis Shinners. Perennial with rhizomes; stems ascending, weak, 14-18

dm. long, with branches at middle or below to 35 cm. long, scabrous-pubescent through
out, with about 25 to 35 nodes, the middle and upper intemodes 1.5-4.5 cm. long; stem 
leaves withering early, oblong-lanceolate, acute, entire or very shallowly tootlied, sessile 
and clasping ( i.e., basally slightly auriculatc), scabrous-pubescent on both surfaces or 
nearly glabrous beneath, about 7 cm. long and 2 cm. broad; leaves of branches similar 
but much smaller, rather numerous and uniform; heads rather numerous and crowded, 
the ultimate head-bearing branchlets 3-12 mm. long; involucres 7-8 mm. high; phyllaries 
in about 5 to 7 rows, subequal, loosely spreading or squarrose. Rare in boggy ground, 
e. Tex. (Tyler and Van Zandt cos.), Oct.; endemic.

Said to be related to A. puniceus L. of northeastern United States.
5. Aster praealtus Poir. Rhizomatous perennial with ascending stems and branches;

stem leaves sessile, generally lance-linear or very narrowly elliptic, the lower ones 4-10
(-15) cm. long and about 1 cm. broad, those higher up gradually smaller and smaller; 
leaves of the numerous short rarely somewhat secund head-bearing branchlets very small 
and subulate or linear-subulate; involucres usually hemispheric, about 6 mm. high, with 
a few rows of weakly graduated phyllaries, the outer shorter of which are about half as 
long as the inner longest ones; rays several mm. long, usually bluish-white or less 
commonly pure-white; mature disk corolJas 4.5-6 mm. long, with a tube 1.5-2.5 mm. 
long, a throat 1.5-3 mm. long and lobes 0.5-1.3 mm. long. Frequent on usually moist 
banks and in ditches, loamy soil, n.-cen. Tex. ancl lower Plains Country, less frequent or 
rarely to e. and s.e. Tex., n. part of Rio Grande Plains and e. part of Edwards Plateau, 
(Sept.-) Oct.-Nov., less commonly other seasons; Que. and Ont. s. to Md., W.Va. and 
Ky., s.w. to Ia., Mo., Okla., Tex. and Chih. (?) 

The plants of north-central, east and southeast Texas and Rio Grande Plains ( most of 
which are referable to the weak var. texicola Wieg.) have disk corolla proportions as 
follows: tube 1.8-2.5 mm. long, throat 1.5-2 mm. long, lobes 0.8-1.3 mm. long. The stem 
leaves are narrowly elliptic and often slightly narrowed about a third the length from 
the base, suggesting a very broad subpetiolar portion. Most plants from the Edwards 
Plateau and lower Plains Country have disk corolJa proportions as follows: tube 1.5-2.2
mm. long, throat 2-3 mm. long, lobes 0.5-1.1 mm. long; the stem leaves generally uni
formly lance-linear. These constitute the Aster coerulescens DC., which is actually as
good a "species" as several other "species" recognized by Aster specialists. A. praealtus
"var. imbricatior Wieg." is a genetically contaminated form with the involucre and in
florescence showing certain characterfatics of A. lateriflorus and A. Eulae.

6. Aster hesperius Gray. Erect rhizomatous perennial; stem leaves linear to lance
linear with relatively obscure venation pattern, to 16 cm. long and to 15 mm. broad; 
leaves of the fairly numerous erect (not secund) head-bearing branchlets much smaller, 
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oblong to subulate; heads hemispheric; involucres 6-7 mm. high, with several rows of 
strongly graduated phyllaries; rays several mm. long, bluish; mature disk corolla with 
tube 2.2-2.5 mm. long, throat 2.4-2.7 mm. long and lobes 0.7-1 mm. long. A. coerulescens 
of many auth., not. DC. Rare in the Trans-Pecos (at Muzquiz Swamp, Jeff Davis Co., 
and Guadalupe Mts., Culberson Co.), Oct.; Alta., N.D. and Wisc. s. to Calif., Ariz., 
Chili. and Tex. 

This is exceedingly close to the A. praealtus complex ( especially to A. coerulescens) 
and the merit of recognizing it as specifically distinct is doubtful. 

1. Aster Eulae Shinners. Rhizomatous perennial; stem erect and with many ascending
or spreading branches; head-bearing branchlets mostly 1-3 cm. long, usually somewhat 
secund; leaves membranous; midstem leaves several cm. long ( quite variable in size), 
usually elliptic to oblanceolate but in their basal third brnadly cuneate, usually obscurely 
serrate; leaves in the upper branches similar in shape but smaller, usually 15-30 mm. 
long, 3-6 mm. broad; leaves of the head-bearing branchlets linear or linear-lanceolate, 
not crowded, 3-10 mm. long, about 1-2 mm. broad; involucres hemispheric, 4-5 mm. 
high, of a few series of well-graduated phyllaries, the shortest of which are about 
a third or even only a fourth as long as the longest; rays 20 to 30, about 4 mm. long, 
usually white but less commonly bluish-white; mature disk corollas ( 4.1-) 4.5-5 mm. 
long, with a tube 1.3-2.2 mm. long, plus a throat 1.3-2.5 mm. long, plus lobes 0.5-0.9 
( -1.1) mm. long. Frequent in usually heavy clay or clay-loam soil, ditches, banks and
openings in river bottom woods, n.-cen. Tex., infrequent to the s. part of e. and s.e.
Tex., perhaps as far s. as Nueces Co., Oct.-Nov.; endemic.

This combines some of the characteristics of A. praealtus var. texicola and A. lateri
'florus var. -/lagellaris, and the origin is thereby suggested; but A. Eulae seems to be a 
fairly stable, discrete entity, as Aster species go, and regardless of its possible origin 
should be recognized by a separate name. 

8. Aster lateriJlorus ( L.) Britt. Perennial from subrhizomatous bases or slender short
rhizomes; stems ascending or usually long-arching, semireclining, usually with several 
whiplike arching secondary branches, the latter bearing in turn a number of very short 
secund head-bearing branchlets; leaves of midstem usually membranous, elliptic or lance
elliptic, serrate, to several cm. long and 15 mm. broad but usually smaller, sessile, those 
of the distal head-bearing region still smaller and those few of the very short head-bear
ing branchlets minute and subulate; heads not very crowded; involucres turbinate to 
hemispheric, 4-5.5 mm. high; phyllaries in 3 or 4 rows, strongly graduated, the shorter 
row only about a fourth as long as the longest, mostly pale-stramineous, the dilated por
tion of the midrib rather small ( so nearly the whole involucre appears stramineous); rays 
few and only about 3 mm. long, usually white; mature disk corolla 3-3,5 ( -3.9) mm. 
long, with a tube 1-1.5 mm. long, plus a throat 0.8-1.2 (-1.4) mm. long,_ plus lobes 
0.1-1 (-1.2) mm. long. Incl. var. flagellaris Shinners and var. indutus Shinners, and 
Tex. plants which have through error been determined as A. ontarionis Wieg. ( A. panto
trichw Blake). Frequent in sandy usually moist or boggy areas in e. Tex. ( s.w. to 
Gonzales Co.), rare to s.e. Tex. ( Harris Co.), Oct.-Nov.; other varieties occur in s.e. 
Can. s. to Ga., Tenn. and Ark. 

Possibly our plants should not be referred to A. lateri'/lorus, which is said to have the 
lobes of the disk corolla 1-1.6 mm. long. 

9. Aster dumosus L. Perennial from slender rhizomes; branches ( at least the upper
ones) usually ascending and much-branched; leaves firm-membranous, those of midstem 
linear, 10-25 (-34) mm. long and 1-2 mm. broad, usually falling before the end of Sept. 
and leaving in Oct. only the numerous nearly uniform minute subulate appressed leaves 
of the upper branches and of the head-bearing branchlets; head-bearing branchlets not 
markedly secund; involucres 5-1 mm. high; rays a few mm. long, usually bluish-white 
but variable; mature disk corolla with a tube 1.4-2 mm. long plus a narrowly funnelform 
throat 1.4-2.3 mm. long, plus usually erect lobes 0.4-1 mm. long, the proportions quite 
variable. Incl. var. subulaefolius T.&G. and var. coridifolius ( Michx.) T.&G. Infrequent in 
loamy prairies, s.e. Tex., rare inland in e. Tex., late Sept.-Nov.; s.e. U.S. n. to Me.; other 
varieties inland as far as Ont., Mich. and Ill. 

Some few specimens combine characters of this species and of A. lateri-/lorus. 
10. Aster ericoides L. Rhizomatous perennial, usually much-branched, the long pri

mary branches either erect or usually arching or reclining and bearing numerous very 



1598 Compositae (Sunflower Family) 

short ascending head-bearing branchlets which are usually decidedly secund; leaves 
mostly linear or oblong, those of the miclstem 1-2 cm. long, usually withered by flowering 
time; leaves of the branchlets very numerous and crowded, about 1 mm. broad and 2-3 
mm. long, often appressed; head very crowded; involucre hemispheric, 4-7 mm. broad;
phyllaries in few series, the longest ones 3-4 mm. long, obtuse and marginally short
ciliate-fringed; rays several, slightly exceeding the pappus and almost always white.
A. multiflorus Ait., A. commutatus Gray as to specimens but not as to basionym, A.
commutatus var. crassulus (Rydb.) Blake. Freque?t in a variety of open situations,
n.-cen. and s.e. Tex. and Plains Country, s. and w. parts of e. Tex., n. part of Rio Grande
Plains and the Trans-Pecos, late summer or usually fall; s. Can. s. to Gulf States ( excl.
Fla. and La.), n. Coah., n. Chih. and Ariz.

This species is somewhat variable, especially in degree of pubescence. The heads tend 
to be of maximum size ( A. commutatus) toward the western part of Texas, but no sub
division is practicable as every possible intergradation occurs. 

11. Aster patens Ait. Erect perennial, 40-75 cm. tall from slender rootstocks which in
sandy soil are extensive; leaves minutely serrate, those of the lower and middle stem 
somewhat obovate or spoon-shaped, with a broaclly winged subpetiolar clasping base; 
upper leaves also clasping, becoming ovate to oblong or short-lanceolate and fairly abruptly 
differentiated from the minute appressed leaves of the elongate stifily ascending head
bearing branchletc;; heads not crowded; involucres turbinate, 7-15 mm. broad; phyllaries 
in 4 or 5 series, their tips glandular-pubescent; rays several mm. long and usually blue. 
Incl. var. gracilis Hook. Frequent in open dry situations, e. Tex., infrequent w. to n.-cen. 
Tex., rare in n. part of Rio Grande Plains and in Edwards Plateau and lower Plains 
Country, late Aug.-middle Nov.; e. temp. N.A. w. to Minn., Kan. and Tex. 

Some few specimens seem intermediate between A. patens and A. oblongifolius. 
12. Aster oblongifolius Nutt. Rhizomatous perennial, erect, 2-4 dm. tall; leaves

minutely serrate, those of the lower and middle stem oblong, with subclasping bases, 1-2 
( -3) cm. long, those of the head-bearing branchlets ( which are ascending and only 1-4
cm. long) spreading, 3-10 mm. long and 1-2 mm. broad; heads not crowded; involucres
usually hemispheric, 8-12 mm. broad; phyllaries in 3 or 4 series, their tips glandular
pubescent; rays several mm. long and usually blue or purple. Incl. var. rigidulus Gray
and var. angustatus Shinners, A. Kumlienll Fries. Frequent in calcareous prairies, Ed
wards Plateau and lower Plains Country, infrequent and local e. to n.-cen. Tex., late
Sept.-Nov. (rarely to early Jan.); N.C., Ala., Ark. and Tex. n. to Pa., Wisc., Minn.
and N.D.

13. Aster Fendleri Gray. Perennial from subrhizomatous ligneous crowns, erect, 2-4
dm. tall; stems leafy nearly to the base even at flowering time; leaves firm, minutely ser
rate or the lowest leaves spinulose-ciliate, those of the lower and middle stem linear, 
20-45 mm. long, 2 mm. broad ( often with tufts of smaller leaves in the axils), sessile but
not clasping; leaves of the head-bearing branchlets ( which are 1-4 cm. long} only 2-4
mm. long, 1-2 mm. broad, ascending; involucres hemispheric, 8-15 mm. broad; phyllaries
in a few series, the tips glandular-pubescent; rays several mm. long, bluish. On calcareous
prairies, caprocks and stony breaks, High Plains Country, Sept.-Oct.; Kan., Colo., N.M.,
Okla. and Tex.

14. Aster pratensis Raf. Perennial with caudexes and fibrous root systems, ( 3-) 5-8
dm. tall, ( 1-) 1.5-3 mm. thick basally; branches few, stiff, ascending; leaves firm, mostly 
falling before flowering, those of the flowering branchlets persistent, elliptic, the upper
most not reduced, encroaching on the head to form a supplementary involucre; true 
phyllaries linear to oblong, in few series, each in its lower portion pale, indurate or at 
least firm-herbaceous to subcoriaceous, the upper portion appressed and hirsute-fringed; 
rays purple, 10-18 mm. long, 1.5-2 mm. broad; pappus of numerous coarse brownish
white bristles; achenes flattened, glabrous, with several ribs on each face. A. phyllolepis 
T.&G. Prairies and open woods, usually sandy soil, frequent in e., s.e. and n.-cen. Tex. 
s. to Aransas and DeWitt cos., Sept.-Nov., rarely as late as early Jan.; also La.

15. Aster sericeus Vent. Perennial with caudexes ·and fibrous root systems; branches
few, stiff, ascending, 3-5 run. tall, 1.2-2 mm. thick basally; leaves firm, grayish or sordid, 
falling before flowering, those of the flowering branchlets persistent, elliptic, the upper
most not much-reduced, encroaching on the head to form a supplementary involucre; 
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true phyllaries linear, in few series, each in its lower portion pale-indurate and apprcssed 
and in the upper portion firm and grayish- or sordid-pubescent, either appressed or rarely 
spreading; rays purple, 1 cm. long, 1-1.5 mm. broad; pappus of numerous coarse 
brownish-white bristles; achenes flattened, glabrous, with about 5 ribs on each face. 
Local in open rocky calcareous soils, s. and e. margin of Edwards Plateau and rare in 
s. part of e. Tex. (Bastrop, Bexar and Travis cos.), late Oct.-early Dec.; Man. to Mich.
s. to Tenn., Mo. and Tex.

Aster sericeus and A. pratensls together are as distinct from the genus Aster, proper,
as are Ionactis, Doellingeria, and Leucelene and perhaps other segregates. Aster ser{ceus 
in Wisconsin has been known to hybridize with a species of Aster but the hybrid 
was sterile. 

16. Aster tenuifolius L. Relatively low turgid-succulent perennial; rhizomes apparently
creeping in mud; leaves only about 2 mm. broad, to 1 elm. long; heads larger ( but fewer) 
than in A. subulatus and A. spinosus (see below) but with most of the same characters; 
each plant or shoot from the rhizome with usually only about 10 to 20 remote heads. 
Infrequent, salt marshes or brackish mud, s.e. Tex. ( Aransas, Brazoria, Calhoun and 
Galveston cos.), June-Nov.; coastal areas n.e. as far as L.I. and N.H. 

17. Aster subulatus Michx. IhERDA DEL MARRANO. Robust much-branched glabrous
annual; leaves linear-subulate, rarely serrate, mostly 1-10 (-20) cm. long. 2-4 (-7) mm. 
broad, much-reduced toward the top of the plant; involucres turbinate, of a few series 
of linear phyllaries, each phyllary pale but with a darker linear midrib ( if laterally 
expanded then the widest portion no more than twice as wide as the narrowest). 

Most of our plants belong to the var. Iigulatus Shinners in which the ligules are 
several mm. long, surpassing the disk corollas and the pappus; these plants have long 
passed under the dubious name A. exilis Ell. It is an abundant weed in ditches, swales, 
margins of ponds, lakes and streams and poorly drained places in general, throughout 
Tex., our most abundant Aster, summer-fall; widespread in the warmer parts of Am., 
n. to S.C., Mo., Kan., N.M., Ariz. and Calif. The var. euroauster Fem. & Grise., char
acterized by its much-reduced to essentially nonexistent ligules, is extremely rare in s.e.
Tex. ( Orange Co.) where it grows about and in ponds, Aug.-Sept. It occurs from Conn.
to Fla., w. to Tex. One old Galveston collection is referable to the var. nustralis Shinners,
in which the ligules are about equal to the disk corollas and to the pappus in length. It

is widespread in C.A. and S.A. The var. subulatus is very near tl1e coast from Me. to La.
It has been suggested that A. spinosus, A. subulatus and A. tenuifolius should be 

segregated as a genus. They do form a coherent natural group somewhat different from 
our other Asters. 

18. Aster spinosus Benth. MEXICAN DEVll.-WEED. Colonial by rhizomes, essentially
leafless or producing a few small leaves when injured near the ground, with minute 
subulate leaves scattered in some stems; axillary branches often transformed into thorns; 
heads as in A. subulatus ( rays short as in var. euroauster) but the phyllaries more 
strongly graduated and the pale narrow margins narrower than the median dark stripe. 
Leucosyris spiTWsa ( Ben th.) Greene. Locally very abundant on roadsides and other 
weedy slopes and banks, s. and w. half of Tex., uncommon n.e. to Brazos, Robertson and 
McLennan cos., summer-fall; C.R. n. and w. to Calif., Ut., Ariz., N.M. and Tex. 

31. HELEASTRUM DC.

A North American genus of 2 or 3 species. 
1. Hcleastrum hemisphaericum (Alex.) Shinners. Rhizomatous perennial; stems simple

( except in the head-bearing region), rising strictly erect, single usually from swollen 
knots or corms that occur at intervals along the rhizomes, 3-7 elm. tall; leaves firm to 
subcoriaceous, ascending, linear, the lower ones to 12 cm. long, 5 mm. broad, sessile, 
marginally essentially entire, often with axillary fascicles of small leaves; the leaves 
higher on the stem becoming smaller, the upper ones subtending very short [1-10 (-30) 
mm.] head-bearing branchlets; the whole head-bearing portion of the plant spiciform 
or subracemiform with few ( rarely one, usually 2 to 10) large heads, rarely some of the 
head-bearing branches becoming much more elongated, equaling or slightly surpassing 
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the finally determinate main axis; involucres hemispheric, 1-2 cm. broad, about 1 cm. 
high, with a number of rows of strongly graduated broad squarrose phyllaries; each 
phyllary with a broad tip which is green to the margin and is not formed by expansion 
of a midnerve, the green portion giving way abruptly below to the stramineous coriaceous 
basal portion of the phyllary; rays several cm. long, showy, bluish; disk yellow; pappus 
alike in ray and disk, of numerous rather coarse bristles, at least some of the bristles 
expanded in the apical third to as much as twice as thick as the basal portion. Aster
hemisphaericus Alex., A. paludosus subsp. hemisphaericus (Alex.) Cronq. Low places, 
sandy soil, infrequent in e. and s.e. Tex., s. to Victoria and Calhoun cos., late summer 
to early spring; also La. 

32. DOELLINGERIA NEES

A monotypic North American genus. 
I. Doellingeria umbellata (Mill.) Nees var. latifolia (Gray) House. Rhizomatous

perennial; aerial stems simple for most of their length, rising at intervals from the rhizome, 
to 1 m. high; leaves alternate, the lowest leaves ( near ground level) actually smaller than 
those of the midstem, there being an increase in size of the leaves proceeding up the 
lowest part of the stem; leaves in general ascending or appressed, narrowly ovate-elliptic 
or broadly lanceolate, several cm. long or reduced in the head-bearing region; upper 
3-20 dm. of the plant branched, the branches erect and forming a dense corymbiform
grouping of heads, each head on a short erect peduncle 3-10 mm. long; involucres about
4 mm. high, of perhaps 3 series of strongly graduated mostly stramineous phyllaries with
unexpanded or only very slightly ex-panded green midribs; rays 2-3 mm. long, whitish;
disk yellow; pappus slightly double, of very unequal capillary bristles, alike in disk and
ray. Aster umbellatus Mill. var. latifolius Gray. Rare in wet usually boggy ground, e. Tex.
(Bowie, Freestone and Nacogdoches cos.), Sept.-Oct.; the species as a whole occurs in
s.e. Can. and e. U.S. s. to N.C., Ga., Tenn. and w. to Minn., Ia., Ark. and Tex.

33. IONACTIS GREENE

We have a single species; about 3 in North America. 
1. Ionactis linariifolia ( L.) Greene. Tufted perennial; several stems rising stiffiy from

the ligneous crown, simple except in the upper 3-10 cm. where there are a few erect 
head-bearing branches; leaves linear or slightly oblanceolate-linear, crowded over most 
of the stem, about 3 cm. long but in the lowest part of the stem reduced to mere scales, 
in the branched upper portion reduced to about 3-10 mm. long and about 1 mm. broad; 
involucre turbinate, 7-15 mm. high; phyllaries in about 5 series, firm, mostly appressed, 
mostly stramineous, strongly graduated, each with a green midrib very slightly expanded 
toward the top; rays several mm. long, violet-blue; disk yellow; pappus alike in ray and 
disk, double, the more copious inner pappus of capillary bristles, the outer pappus short 
and setulous. Aster linariifolius L. Rare in sandy pine-oak woods in e. Tex., fall; s.e. 
Can. and e. U.S. w. to Minn., Ia., Okla. and Tex. 

34. LEUCELENE GREENE198 

There is but a single somewhat variable species. 
I. Leucelene ericoides (Torr.) Greene. WHITE ASTER, ROSE HEATH. Perennial, usually

about 10-15 cm. high, rarely to 20 cm., from much-branched subrhizomatous bases, with 
10 to 100 ascending stems usually branched in the upper two thirds of their lengths; 
leaves of the stems near or just below ground level reduced to scales, those of 
the lower half of the plant usually thick, linear to clavate or slightly spatulate, 2-12 
(-15) mm. long, 1-2 mm. broad, usually ascending or appressed, densely hirsute and 
often bristly-ciliate marginally; leaves of the upper half of the plant smaller, often 
minute and subulate or clavate; heads numerous and borne in a corymbiform group 

m Adapted from L. H. Shinners in Wrightia 1:82-89. 1946. 
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because of the nearly uniform height of the upper branches; involucres usually about 
5-10 mm. broad, hemispheric to turbinate; phyllaries in a few series, graduated, the
shortest phyllaries about a third as long as the longest ones, each phyllary with a broad
green median stripe plus very narrow whitish sides, the tip of the green midstripe often
discolored purplish; rays about 2-3 mm. long, white; disk yellow; pappus alike in ray
and disk, in each flower of 20 to 30 approximately equal capillary bristles. Aster ericae
folius Rothr., A. arenosus (Heller) Blake, Leucelene hirlella (Gray) Rydb. and many
other synonyms. Abundant in dry calcareous open places in the Trans- Pecos, Plains
Country and Edwards Plateau, e. to Palo Pinto, Concho and Edwards cos., usually with
2 seasons, spring and fall; Kan. to Ut. and Calif., s. to Tex., S.L.P., Dgo. and Son.

35. CHAETOPAPPA DC.199 

Annual or perennial herbs, often much-branched and only 1-3 dm. tall; leaves alter
nate, simple, entire, essentially sessile; heads usually not crowded, solitary at the ends 
of branches; involucre hemispheric to subcylindric; phyllaries elliptic to linear-lanceolate, 
stiff, chartaceous medially, mostly green, scarious-margined, appressed, imbricated in 
about 2 to 6 series, the outermost not more than half as long as the innermost; receptacle 
flat or slightly convex, naked, rough; ray flowers pistillate, fertile, witl1 oblong white 
to rosy-white or bluish-white rays; disk -flowers perfect, fertile ( or the innermost ones 
sometimes not fertile); corolla yellow, with the equally 5-lobed limb being scarcely 
distinguished from the short basal tube; style branch appendages deltoid; achenes 2-, 3-, 
4-, 5- or IO-nerved, compressed to subterete; pappus of scales and sometimes also with 
awns or in C. effusa and C. bellidifolia essentially absent. 

About 9 species in southwestern United States and Mexico. 
1. lnvolucre campanulate or hemispherical in flower, rather broad and rounded at

base, with 12 to 28 rays and 32 to 106 disk flowers; disks 4-12 mm. across ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. C. bellioides. 

1. lnvolucres narrowly cylindrical to broadly conical in flowers (broader in fruit),
more or less acute basally, with 5 to 18 rays and 6 to 26 disk flowers; disks 1.5- 5 
mm. across in prepared specimens ( 2)

2 ( 1). Involucres 5-6.5 mm. high or higher ( 3)
2. lnvolucres 3-4.9 mm. high ( 4)
3 ( 2). Stem leaves broadest near the base or nearly the same width throughout, the

upper more or less clasping ...............•..•.. 2. C. effusa. 
3. Stem leaves broadest near the middle or above, not at all clasping ............•.. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. C. Parryi. 

4(2). Middle and upper stem leaves broadest near the base or about the same width 
throughout, the uppermost more or less clasping ... 2. C. effusa. 

4. Middle and upper stem leaves broadest above the middle, not at all clasping ( 5)
5 ( 4). Plants low, matted, almost mosslike perennials from rather woody much-divided

rootstocks; stem leaves linear-oblanceolate, coriaceous, persistent, of nearly uni-
form size .................................... 1. C. Hersheyi. 

5. Plants annual from a slender taproot; stem leaves spatulate to linear, the lower soon
withering, the upper much smaller ( 6) 

6( 5). Inner phyllaries glabrous and entire or with very minutely erose margins, abruptly 
pointed and often awn-tipped; pappus represented merely by a thickened ring or 
minute erose crown ........................... 4. C. bellidifolia. 

6. Inner phyllaries with prominently lacerate-ciliate margins especially near the apex,
the excurrent midvein made inconspicuous by the ciliation; pappus of well-devel
oped scales in either the ray or disk flowers or both, with or without longer awns 
in addition .................................. 5. C. asteroides. 

1. Chaetopappa Hersheyi Blake. Matted perennial from woody forked rootstocks;
stems to 5 cm. high, simple, Hexuously ascending; sparsely pubescent with ascending or 

m Adapted from L. H. Shinners in Wrightia 1:63-81. 1 946. 
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loosely appressed hairs, tenninatcd by a solitary head on a peduncle naked for 1-5 
mm. or a few by a tuft of small leaves: basal rosettelike leaf clusters with spatulate
or oblanceolate subacute apiculate leaves 1.5-6 mm. long and 0.3-1 mm. broad; stem
leaves 4 to 7, linear-oblanceolate or linear, 3-7.5 mm. long, 0.4-1 mm. broad, acute and
with a translucent spiny tip, coriaceous, I-ribbed (rib almost keel-like beneath), sparsely
hispid-strigose or glabrous, persistent; lower leaves with narrowed, subpetiolar bases, the 
upper slightly smaller; involucres 4-4.6 mm. high; phyllaries lanceolate, acute or acumi
nate and slenderly spine-pointed, sparsely appressed-pubescent on the midrib or glabrous, 
with white-scarious ciliate margins, imbricated in about 4 series; ray flowers 6 to 10; 
rays when fresh bluish, fading to white, about 5 mm. long; disk flowers 5 or 6; corollas 
3.3-4.3 mm. long, yellow; achenes of ray flowers 2- or 3-nerved, 1.3 mm. long; achenes 
of disk flowers 5-nerved, 0.8-1 mm. long; pappus similar in disk and ray, of about 5 
awns (3.6-4.2 mm. long) and as many very minute ciliate or erose scales about 0.1 mm. 
long. Local, limestone cliffs and ledges, Guadalupe Mts. in the Trans-Pecos, May; 
endemic. 

2. Chaetopappa effusa (Gray) Shinners. Perennial from a somewhat woody irregular
crown; stems 1 to several, 2-7 dm. long, loosely pubescent with rather long whitish 
spreading to appressed hairs, simple up to the diffusely branched head-bearing region 
( which occupies the terminal one fourth to one half of the plant) with about 15 to 35 
leaves below the head-bearing region; leaves firm, dark-olive-green, sparsely strigose on 
both surfaces and ciliate on the margin with hispid hairs; lowest leaves oblong- to oblong
lanceolate with more or less narrowed bases, 18-55 mm. long, 5-13 mm. broad, the nar
rowed base making up one sixth to one third the total length; middle and upper leaves 
gradually and slightly reduced, lanceolate-oblong to deltoid-oblong, the upper broadest 
at base, sessile and more or less clasping, 1-2 cm. long and 5-10 mm. broad; leaves of 
the branches abruptly much-reduced to narrowly oblong or ( on the branchlets and 
peduncles) linear-subulate bracts, the larger ones 6-15 mm. long and 3-6 mm. broad, the 
smaller as little as 0.3 mm. long; involucres 4-5.2 nun. high; phyllaries imbricated in 3 
to 5 series; rays 6 to 9, 3-4.5 mm. long, white; disk flowers 4 to 7, the corollas yellow; 
achenes of ray flowers compressed, 2-ribbed, pubescent, 2-2.2 mm. long; achenes of disk 
flowers 3-, 4- or 5-ribbed, pubescent on the ribs, 1.6-2 mm. long; pappus a thickened ring 
or cuplike erose crown, similar in disk and ray. Locally common in calcareous open 
places, Edwards Plateau, July-Sept.; endemic. 

3. Chaetopappa Parryi Gray. Perennial forming loose tufts from superficial rhizomes
or stolons; rhizomes producing a few leafy rosettes; stems erect, 10-28 cm. tall, normally 
simple for 4-18 cm. above the base ( the terminal one fourth to two thirds of the plant 
with few elongate spreading-ascending branches), sparsely to rather densely pubescent 
with appressed to loose or spreading somewhat hispid hairs, with about 8 to 25 leaves 
below the head-bearing region; basal leaves crowded in a persistent rosettelike cluster, 
narrowly oblanceolate to broadly spatulate, 1-3 cm. long ( the petiolar base 4-16 mm.), 
1.5-9 mm. broad, apiculate, sparsely strigose and ciliate, with a single prominent vein 
beneath; proper stem leaves few, like the basal ones but rather abruptly smaller, the 
upper gradually reduced, the middle ones about 8-20 mm. long and 1-3.7 mm. broad, 
those of the branches reduced to narrowly oblanceolate or linear bracts; involucres 
conical or broadly subcylindric, 5.2-6.5 mm. tall; phyllaries imbricated in about 3 to 5 
series; ray Bowers 7 to 9, the rays 2.5-3.5 mm. long and fink or white; disk florets 10 to
15, the corollas yellow; achenes 2.2-2.8 mm. long, those o the ray flowers 3-ribbed, those 
of the disk flowers 3-, 4-, or 5-ribbed; pappus of 5 hyaline fimbriate-ciliate scales united 
up to halfway into a cuplike crown 0.25-0.85 mm. long, similar in disk and ray florets 
but that of the latter usually shorter; awns absent or 1 or 5, 0.8-2.5 mm. long. Rare in 
the Del Norte Mts. in the Trans-Pecos, spring (?); Tam., N.L., Coah. and Tex. 

4. Chaetopappa bellidifolia ( Gray & Engelm.) Shinners. Taprooted annual; stems
single or few, 8-40 cm. tall, loosely and rather widely bushy-branched from the base, 
branches ascending or spreading-ascending; stem and main branches rather coarsely and 
densely pubescent with widely spreading hairs; pubescence of branchlets and peduncles 
spreading to loosely appressed; basal leaves ( which soon wither) oblanceolate to oblong
spatulate, hispid on both surf aces and ciliate on the margin especially -in the narrowed 
basal portion, subacute or obtuse, 7-35 mm. long, the subpetiolar base about half as long, 
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3-8.5 mm, wide; stem leaves similar, the upper gradually smaller, the subpetiolar base
shorter and less distinct; involucre narrowly to broadly conical, 3.8-4.5 mm. high; phyl
laries imbricated in about 3 or 4 series; ray Bowers 6 to 15, 2.6-4 mm. long, violet or
lavender to violet-blue; disk flowers 8 to 22, yellow; achenes subterete, somewhat clavate,
IO-ribbed, glabrous or sparsely pubescent, 1.7-2.2 mm. long; pappus usually none, repre
sented by a thickened ring on the summit of the achene or rarely by a minute ero$e
crown. Abundant in open calcareous places, Edwards Plateau, spring; endemic.

5. Chaetopnppa asteroides (Nutt.) DC. Taprooted annual; stem single or less often
several, 35-300 mm. tall when in Bower, simple or usually divaricately branched; 
branches spreading-ascending to horizontal, rather distant and elongate, each ultimate 
branchlet or peduncle terminated by a solitary small head; stems and branches with 
appressed to spreading pubescence; basal rosette leaves ( which soon wither) oblanceo
late to spatulate-orbicular, obtuse, apiculate, loosely strigose, hispid-ciliate, 4-25 mm. 
long, with a subpetiolar base one half to two thirds the total length, 1-5 mm. broad; stem 
leaves similar but narrower, the upper gradually smaller, those of the branches reduced 
to linear or subulate bracts; involucres 3.5-4.5 mm. high, cylindric to conical; phyllaries 
imbricated in 3 or 4 series; ray Bowers 5 to 18; rays 2.5-4 mm. long, white, sometimes 
turning lilac or rosy-violet; disk flowers 6 to 25, the corollas yellow; achenes 1.6-2 mm. 
long, prismatic, 5-nerved or -ribbed, pubescent; pappus of 5 hyaline scales 0.1-0.8 mm. 
long alternating with as many awns 1-3 mm. long, or awns less commonly absent; pappus 
of ray like that of the disk or shorter, rarely the reverse. Incl. var. imberbis Gray and 
var. grandis Shinners. Common in open sandy places, e., s.e. and n.-cen. Tex., Rio Grande 
Plains and the Llano region of the Edwards Plateau, rarely w. of the e. part of the 
Plains Country, Mar.-June; Mo., Kan., Ark., La. and Tex. 

6. Chaetopappa bellioides (Gray) Shinners. Perennial but Bowering the first year and
appearing annual, with a taproot or ultimately a forked caudex; stems several to many, 
35-280 mm. tall when in flower; basal rosettelike cluster of leaves oblanceolate or spatu
l2te, hispidly strigose and ciliate, 5-47 mm. long, the subpetiolar base being 3-27 mm. 
of that length, 2-8 mm. broad, soon withering and disappearing; stem leaves narrower, 
the upper gradually smaller; heads solitary and terminal on the stems, the later ones on 
peduncles naked for as much as 25 mm. below the head; involucre hemispherical or 
broadly campanulate, 4-5.1 mm. high; phyllaries imbricated in about 4 or 5 series, 
broadly lanceolate or oblong, appressed-pubescent on the back, the broad white scarious 
margin lacerate-ciliate; middle phyllaries 1-1.3 mm. broad; ray flowers 12 to 18, the ray 
3.5-5.2 mm. long; disk Bowers 33 to 106; achenes about 2 mm. long; pappus of 5 nar
rowly oblong hyaline erase scales 0.6-1.8 mm. long ( often united at base) and as many 
scabrous setiform awns 2.2-3 mm. long. Frequent in open calcareous uplands, s.w. part 
of Edwards Plateau, rare in the Trans-Pecos and Rio Grande Plains, Spring-fall; Ags., 
Chih., Coah., N.L., S.L.P., Zac. and Tex. 

Another variety is known from the mountains of west-central Tamaulipas. 

36. ERIGERON L. FLEABANE 

Herbs, umally pubescent; leaves alternate, essentially sessile ( the blades often nar
rowed to subpetiolar bases); heads solitary, terminating ascending branches which j:lre 
often somewhat pedunculiform; involucres usually hemispheric, usually 3-8 mm. tall; 
receptacle Bat or often convex, essentially smooth; phyllaries in only about 2 or 3 series, 
not or only weakly graduated, usually lance-subulate, acute, mostly herbaceous with very 
narrow scarious margins; ray '/lowers present, usually in about 2 series, pistillate, fertile; 
rays linear, white or pale shades of bluish or rose, never yellow; disk flowers pedect and 
fertile ( except sometimes a few central ones abortive); corollas yellow, with a very short 
basal tube and a slightly broader subcylindric 5-toothed limb; achene laterally flattened, 
strongly 2-ribbed ( or the extreme peripheral ones often 3-ribbed ), nearly glabrous; 
pappus various, either essentially absent or a palaceous crown or of fragile capillary 
bristles and short scales or usually of unequal capillary bristles, these often in 2 size
classes. (the pappus then said to be "double"). 

With about 200 species, nearly cosmopolitan, Erigeron is a difficult group of daisylike 
plants, often simulating such plants as Aphanosteplms, Astranthium, Dichaetophora, etc. 



1604 Compositae (Sunflower Family) 

I. Strong perennials from woody caudexes or stout woody roots ( 2)
1. Weak or short-lived perennials and biennials or annuals, with slender taproots or

fibrous root systems ( 3 ) 
2 ( 1). Lower leaves oblanceolate to ovate, 3-1 5 cm. long including the subpetiolar bases, 

10-33 mm. broad; leaves of midstem slightly smaller, lanceolate to ovate or oblong
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. E. superbus. 

2. Lower leaves oblanceolate; leaves of midstem nearly linear, usually less than 2 cm.
long and 2 mm. broad ......................... 2. E. Bigel.ooii.

3 ( 1). Pappus of both kinds of flowers merely a minute cartilaginous ring or a scaly 
crown less than 0.2 mm. long ( 4) 

3. Pappus otherwise ( 5)
4(3), Achene about 1.3 mm. long; rays 2.5 mm. long ... 9. E. mimegletes.
4. Achene about 0. 6 mm. long; rays about 3.6 mm. long .. 13. E. Gei.seri var. calcicola.

5(3). Pappus of ray and disk unlike, that of the disk flowers composed of bristles and
short outer setae, that of the ray Bowers lacking the longer bristles ( 6) 

5. Pappus of ray and disk essentially similar, of bristles, sometimes also with outer
setae or squamellae ( 8) 

6( 5), Foliage ample; plants mostly 6-15 dm. tall; stem pubescence long, spreading ... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. E. annuus. 

6. Foliage sparse; plants mostly 3-7 dm. tall; stem pubescence short and appressed at
least in the upper part of the stem ( 7) 

7 ( 6). Rays 0.8-1.2 mm. broad; basal leaves usually very shallowly few-lobed around the 
upper margins . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . 7. E. Traversii. 

7. Rays 0.5-1 mm. broad; basal leaves usually merely weakly toothed or slightly notched
or even entire ................... , . . . . . . . . . . . . 6. E. strigosus. 

8( 5). Pappus simple (9) 
8. Pappus double ( 13)
9 ( 8). Annuals, the slender elongate taproot obviously longer than the lateral roots and

not at all woody ( 10) 
9. Biennials or perennials ( often short-lived) with a fibrous root system or a definitely

ligneous taproot ( 11) 
10 ( 9). Plants taking on a grayish cast due to relatively dense pubescence; leaves ( of the 

part of the stem which is 5-10 cm. below the heads) 4 to 8 times as long as broad, 
long-narrowed to the linear base ................ 1 5. E. Bellidiastrum. 

10. Plants greenish, relatively sparsely pubescent; leaves ( of the part of the stem
which is 5-10 cm. below the heads) 2 to 4 times as long as broad, often truncate 
basally and partially clasping ................... 14. E. tenellus. 

11 ( 9). Trailing plants of sandy soil near the coast; stems often subrhizomatous ... .... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12. E. myrionactis.

11. Erect plants; rhizomes usually absent ( except in E. pulchellus) ( 12)
12( 11). Plants with superficial rhizomes; disk corollas 4.5- 6 mm. long; rays 1 mm. broad

or broader ................................... 3. E. pulchellus. 
12. Rhizomes absent; disk-corollas 2.5-3.2 mm. long; rays 0. 5 mm. broad or narrower

............................................. 4. E. philadelphicus. 

13 ( 8). Annual, the slender elongate taproot obviously longer than the lateral roots and 
not at all woody; pappus of about 10 to 12 fragile capillary bristles alternating 
with about the same number or fewer extremely minute scales ............... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13. E. Geiseri var. Geiseri.

13. Biennials or perennials ( often short-lived) with a fibrous root system or a definitely
ligneous taproot; pappus of 10 to 30 capillary bristles and some much shorter 
microscopic bristles ( these rarely united into fimbriate scales) ( 14) 

14( 13). Essentially all the hairs of the stem appressed or ascending; some branches long-
trailing; mountains of the Trans-Pecos ........... 11. E. fiagellaris. 

14. At least a few of the hairs (at least on the lower part of the stem) spreading; branches
only occasionally trailing ( 1 5) 



Compositae (Sun-flower Family) 1605 

J 5 (14). Root system fibrous, the taproot itself stubby and long-surpassed by the adven-
titious and/or lateral roots; rays 2.5-4.5 mm. long, 0.3-0.5 mm. broad ... ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. E. tenuis. 

15. Roots fews, the taproot pronounced, usually ligneous; rays 4- 8 mm. long, 0.7-1.2 mm.
broad ....... .. .......... ............ .... . ... 10. E. modestus.

I. Erigeron superbus Rydb. Strongly perennial herb 15-60 cm. tall, from woody
caudexes; lower leaves oblanceolate to ovate, 3-15 cm. long ( including the subpetiolar 
base), 10-33 mm. broad; heads usually fewer than 8 per plant; involucre 7- 9 mm. high; 
rays 40 to 80, 12-20 mm. long, 1-2 mm. broad, blue or rose-purple, rarely white; pappus 
double, of bristles. Rare in higher parts of Davis Mts. in the Trans-Pecos, Sept.; Wyo., 
Colo., Ut., Ariz., N.M. and Tex. 

2. Erigeron Bigelovii Gray. Strongly perennial herb 1-3 dm. tall, from stout woody
roots; stems 1-3 dm. long, ascending, hispid-hirsute with stiff spreading hairs; leaves 
pubescent like the stems, the lowermost ones oblanceolate and deciduous, the others 
numerous and linear or nearly so, not more than about 2 cm. long and 2 mm. broad; 
involucre 4-5 mm. high; rays about 30 to 50, pink, purple or violet, 5-7 mm. long, 0.9-
1.2 mm. broad; pappus double, of capillary bristles, alike in ray and disk. Rare in the 
Franklin Mts. near El Paso in the Trans-Pecos, spring ( Apr.-May); endemic. 

3. Erigeron pulchcllus Michx. ROBIN'S-PLANTAIN. Hirsute short-lived erect perennial,
15-60 cm. tall, with fibrous root system and superficial rhizomes; basal leaves oblanceo
late to suborbicular, tapering to short subpetiolar bases, 2-13 cm. long, 6-50 mm. broad,
shallowly toothed above the middle or subentire; stem leaves lanceolate or oblong to more
commonly ovate, obtuse or rounded to slightly acute at apex, entire or nearly so, the
middle and lower leaves 2-7 cm. long and 6-20 mm. broad; heads few in a flat-topped
arrangement; disk corollas 4.5-6 mm. long or usually longer; rays 1 ( -2) mm. broad,
6-10 mm. long; pappus simple, of capillary bristles, alike in ray and disk. Rare in open
places, deep sandy soil, e. and s.e. Tex., Apr.-May; most of e. U.S.

4. Erigeron philadelphicus L. PHILADELPmA FLEABANE. Short-lived erect perennial
2-7 dm. tall, with fibrous root system; rhizomes absent; stems and leaves usually with
spreading hairs; basal leaves narrowly to broadly oblanceolate or even obovate, coarsely
crenate-toothed or lobed, rounded at the apex, tapering to the short subpetiolar base,
mostly not more than 15 cm. long and 3 cm. broad; stem leaves clasping basally, crenate
to dentate or subentire; head region not crowded; involucre 4-6 mm. high; disk corollas
2.5-3.2 mm. long; rays 5-10 mm. long, 0.2-0.5 ( -0.6) mm. broad, never bluish; pappus
alike in ray and disk, simple, of capillary bristles ( often shorter than the corolla in the
disk). Frequent, e., s.e. and n.-cen. Tex. and Edwards Plateau, usually in moist loam,
spring; most of U.S. and s. Can.

Report,; of E. quercifolius Lam. in Texas are based partly on specimens of E.

philadelphicus. 
5. Erigeron annuus ( L.) Pers. DAISY-FLEADANE. Short-lived perennial mostly 6-15

dm. tall, with fibrous root systems; pubescence of stem long, spreading; basal leaves to 
1 dm. long ( not including the base) and 7 cm. broad, elliptical to broadly ovate or sub
orbicular, coarsely toothed, contracted into a subpetiolar base to 1 drn. long; stem leaves 
numerous, most of them toothed, rarely subentire; head-bearjng region large and leafy; 
rays 80 to 125, 0.5-1 mm. broad, to 10 mm. long; disk corolla 2-2.8 mm. long; pappus 
of rays simple, of a low ring of very short bristles ( the longer capillaries absent); pappus 
of disk double, with capillary bristles plus the very much shorter bristles such as those 
present in the rays. Rare in open ground, e. and n.-cen. Tex. ( Bowie and Grayson cos.), 
spring; most of U.S. and s. Can. 

6. Erigeron strigosus Willd. WHITE-TOP. Fibrous-rooted short-lived perennials 3-7 dm.
tall; stem pubescence short and appressed at least in the uppermost part of the stern; 
basal leaves usually merely weakly toothed or slightly notched or even less commonly 
entire, narrowed to a long subpetiolar base; stem leaves often sparse and reduced, linear 
to lanceolate, entire on the lower and middle ones or slightly toothed; head arrangement 
never crowded, often very sparse; involucre 2-5 mm. high; rays 50 to 100, 0.4-1 mm. 
broad, to 6 mm. long; disk corollas 1.5-2.6 mm. long; pappus of ray and disk unlike, that 
of the disk flowers composed of bristles and short outer setae, that of the ray flowers 
lacking the longer bristles. Incl. var. Beyrichii (Fisch. & Mey.) Gray. Infrequent, open 
loamy ground, e. and n.-cen. Tex., Plains Country and extreme n. Rio Grande Plains, 
Apr.-June (-Sept.); most of U. S. and s. Can. 
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1. Erigeron Traversii Shinners. Short-lived fibrous-rooted perennial, mostly 3-7 dm.
tall; stem pubescence short and appressed at least in the uppermost part of the stem; 
basal leaves usually very shallowly few-lobed around the upper margins; upper foliage 
very sparse; rays about 70, 0.8-1.2 mm. broad, 5-8 mm. long; pappus of ray and disk 
unlike, that of the disk flowers composed of bristles and short outer setae, that of the ray 
flowers lacking the longer bristles. Infrequent in sandy soil, e. Tex., Mar.-Apr.; also La. 

Flowering, on the average, earlier in the spring than E. strigosus, to which it is ex-
ceedingly closely related. 

8. Erigeron tenuis T.&G. Fibrous-rooted short-lived perennial ( the taproot stubby
and long-surpassed by the adventitious and/ or lateral roots); at least a few of the hairs 
( at least on the lower part of the stem) spreading; branches only occasionally trailing; 
basal leaves oblanceolate, 5-10 cm. long including the subpetiolar base, either subentire 
or usually with a few shallow { rarely deep) pinnately disposed lobes; stem leaves sparse 
and reduced, often oblong or oblanceolate, infrequently nearly linear, basally subam
plexicaul; rays 2.5-4.5 mm. long, 0.3-0.5 mm. broad; pappus of ray and disk essential1y 
similar, double, of about a dozen capillary bristles and some much shorter microscopic 
bristles. Frequent in open often tight clay soils, e., s.e. and n.-cen. Tex., rare w. to Burnet 
Co. on the Edwards Plateau, spring; Mo., Ark., La., Okla. and Tex. 

The erroneous reports of E. quercifolius Lam. from Texas have been based largely on 
specimens of E. tenuis. 

9. Erigeron mimegletes Shinners. Plant annual from a slender vertical taproot; stems
1 to few, 20-55 cm. tall, sparsely to densely hispid-pubescent; basal and lower stem 
leaves oblanceolate, with a few coarse teeth, narrowed to the long linear subpetiolar 
base, in all 3-6 cm. long; stem leaves sparse, narrowly oblong or oblong-lanceolate, about 
2-3 cm. long, 3-7 mm. broad; heads not crowded; involucre 3-3.5 mm. high; receptacle
conical; rays to 2.5 mm. long and 0.5 mm. broad, numerous; disk corolla about 1.9
mm. long; achene about 1.3 mm. long; pappus of both kinds of flowers represented
merely by a blunt whitish cartilaginous ring on the summit of the achene. Infrequent
and local, w. part of Edwards Plateau ( Crockett, Edwards, Schleicher, Sutton and Val
Verde cos.), Apr.-June (-July-Oct.); endemic.

10. Erigeron modestus Gray. Perennial, usually about 1-2 ( -3) dm. tall and often
grayish-pubescent, sometimes short-lived ( flowering the first year) with few roots, the 
taproot pronounced and usua11y ligneous, often a few other roots present; at least a few 
of the hairs ( at least on the lower part of the stem) spreading; branches only occasion
ally trailing; basal leaves oblanceolate, several cm. long, usually with a few coarse teeth 
on pinnate lobes, narrowed to the subpetiolar base; stem leaves mostly narrowly oblong 
or linear to narrowly oblanceolate, usually 1-2 (-3) cm. long, always extremely narrow 
at the very base; rays 4-8 mm. long, 0.7-1.2 mm. broad; pappus of ray and disk essen
tially similar, double, of about a dozen capillary bristles and some much shorter micro
scopic bristles. E. divergens T.&G. var. cinereus Gray, E. nudi-florus Buckl., E. commixtus 
Greene, E. Tracyi Greene, E. plateauensis Cronq., E. lobatus A. Nels. var. Warnockii 
Shinners. Abundant in open usually dry calcareous uplands, w. half of Tex., e. to Young, 
Palo Pinto, Somervell and Travis cos., spring, usually; N.M. and Tex., Okla., Ariz., Nev. 
and n.w. Mex. 

11. Erigeron flagellaris Gray. RUNNING FLEABANE. Short-lived perennial with few
roots, the taproot pronounced and usually ligneous and often a few other roots present; 
some branches long-trailing; essentially all the hairs of the stem appressed or ascending; 
otherwise extremely similar to E. modestus; pappus of ray and disk essentially similar, 
double, of about 10 to 15 capillary bristles and some much shorter microscopic bristles. 
Infrequent in rots. of Trans-Pecos; S.D., Wyo. and Nev. s. to Tex., N.M. and Ariz. 

12. Erigeron myrionactis Small. Perennial with stems stoloniferous or subrhizomatous
in coastal sands, rooting at the nodes, prostrate; stems often to 1 m. long; herbage with 
spreading hairs; leaves obovate to spatulate or cuneate, 2-8 cm. long, 5-25 mm. broad, 
coarsely few-toothed near the end; heads solitary, borne about 1 elm. above ground; 
rays very numerous, white, 5-7 mm. long, about 0.3 mm. broad; disk corollas 3.5-4.5 
mm. long; pappus of ray and disk essentially similar, simple, of about 20 to 25 fragile
capillary bristles. Frequent in coastal sands, s.e. Tex. and Rio Grande Plains, spring-foll;
La., Tex. and Tam.
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13. Erigeron Geiseri Shinners. Annual, 1-3 dm. tall, the slender elongate taproot
obviously longer than the lateral roots and not woody; hair spreading in lower part of 
stem, ascending or subappressed above; lower leaves spatulate-oblanceolate to oblanceo
late, several cm. long, much-narrowed to the linear subpetiolar base; stem leaves oblong 
to oblanceolate, ascending, 1-4 cm. long, 2-10 mm. broad; heads solitary at the ends of 
the branches; involucre 3-3.7 mm. high; receptacle blunt-conical; rays 50 to 70, about 
3.6 cm. long and 0.5 mm. broad; disk corolla about 1.6 mm. long; achene about 0.6 mm. 
long; pappus essentially similar in ray and disk, differing in the varieties below. 

Var. Geiseri. Pappus represented by IO or more capillary bristles and about as many 
minute setuliferous scales. Locally abundant in open usually sandy areas, n. to Young 
and Hood cos., s. to DeWitt and Nueces cos., e. to Brazoria, Washington and Brazos cos. 
and w. to Burnet and Young cos., spring; endemic. 

Var. calcicola Shinners. Pappus represented by a minute denticulate scaly or sub
cartilaginous crown less than 0.2 mm. long. Known only from near Leakey, Real Co., 
Edwards Plateau, Apr.; endemic. 

14. Erigeron tenellus DC. Annual ( 1-) 2-3 (-4) dm. tall, the slender elongate taproot
obviously longer than the lateral roots and not woody; plants greenish, relatively sparsely 
pubescent; stems often several from the base when plant is not crowded; basal leaves 
oblanceolate, 3-10 cm. long, with a few pinnate lobes; leaves ( of that portion of the stem 
which is 5-10 cm. below the heads) 2 to 4 times as long as broad, often truncate basally 
and partially clasping; heads solitary at the ends of the branches; involucre 2-3 mm. high; 
rays 2-3 mm. long; pappus of ray and disk alike, simple, of about 10 fragile capillary 
bristles. Infrequent on exposed loamy soil, Rio Grande Delta ( Cameron and Hidalgo 
cos.), rare in Kleberg Co. on Rio Grande Plains, Feb.- May; also Tam. 

15. Erigeron Bellidiastrum Nutt. WESTERN FLEABANE. Annual, the slender elongate
taproot obviously longer than the lateral roots and not woody; plants 1-5 dm. tall, taking 
on a grayish cast due to relatively dense pubescence; basal leaves ( soon withering) 
oblanceolate, nearly entire; stems usually solitary at the bas�, often with many ascending 
branches above; leaves ( of that portion of the stem which is 5-10 cm. below the heads) 
4 to 8 times as long as broad, long-narrowed to the linear base; heads terminating the 
numerous branches but not crowded; involucre 3-5 mm. high; rays 30 to 70, 4-6 mm. 
long, about 1 mm. broad; disk corollas 2.5-3 mm. long; pappus similar in ray and disk, 
simple, of about 15 very fragile capillary bristles. Incl. var. robustus Cronq. Locally 
abundant in open sandy loam, Plains Country s. to Ward and Winkler cos., May
Aug.; Colo. and S.D., s. to Tex. and N.M. 

There is a rare, unnamed race of this species in Trans-Pecos Texas ( El Paso, Hudspeth, 
Presidio and Reeves cos.) marked by the dense, grayish hispid pubescence and small 
stature (8-11 cm.). 

37. CONYZA L.

Annual taprooted herbs, often much-branched, variously pubescent; leaves alternate, 
entire to dentate or pinnately to bipinnately lobed, usually oblanceolate in general out
line; heads variously disposed; receptacle somewhat convex but often with a· depressed 
area in the center, naked; involucre broadly turbinate, 3-8 mm. high; phyllaries in 2 or 
3 series, weakly if at all imbricate, mostly thin-herbaceous or with scarious margins, 
ascending, appressed, usually pubescent on the back; ray '/lowers pistillate, fertile, in 1 
to 3 rows on the periphery; corolla cream-colored, with a filiform tube and an extremely 
minute "ray," this ray much shorter than the tube and often merely represented by an 
oblique orifice of the tube; disk -flowers perfect, fertile; corolla cream-colored, with a tube 
and a 5-toothed limb; achene laterally compressed, 2-ribbed ( or the outermost nearly 
trigonous and 3-ribbed), narrowly obovate in outline, usually pubescent; pappus of both 
kinds of flowers of bristles which in some species are of 2 size-classes ( the outer smaller) 
and in some species are capillary and fragile, in others stiff and persistent. 

More than 50 species, chiefly tropical and subtropical in both hemispheres. 
1. Stem leaves slightly narrowed to the clasping base which is about 0.5 to 1 times as

broad as the broadest part of the leaf . .. .... . .... 6. C. Coulteri.

I. Stem leaves much-narrowed at base or linear throughout, not clasping ( 2)
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2 (1 ). "Ray" flowers in 2 or 3 rows, their corollas usually shorter than the pappus 
( almost as long in C. bonariensis ) ( 3 ) 

2. Ray flowers in a single peripheral row, their corollas usually longer than the
pappus (5 ) 

3(2). Stems and leaves whitish B.occose-pubescent ...... 5. C. filaginoides. 
3. Stems and leaves variously pubescent but not floccose ( 4 )

4 ( 3). Leaves bipinnatifid ........................... 4. C. sophiaefolia. 
4. Leaves entire to shallowly pinnati.6.d ............... 1. C. bonariensis. 

5 (2). Stems glabrous or pubescent with widely spreading hairs; plants normally erect, 
with stem branching well above the base; larger stem leaves more than 2 mm. 
broad ....................................... 2. C. canadensis. 

5. Stems with antrorsely appressed hairs; plants usually freely branched at all levels, the
branches weak, the entire plant 1-3 dm. tall; larger leaves about 2 mm. broad ... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. C. ranwsissima. 

1. Conyza bonariensis ( L.) Cronq. Robust annual usually 1 m. tall, somewhat
branched near the base, otherwise simple except in the upper 2-5 dm. of the length; stem 
leaves numerous, ascending or subappressed, usually slightly grayish-green, not clasping, 
narrowed at the base, in the upper half of the stem 3-6 cm. long and 5 -10 mm. broad, 
saliently toothed ( some of those of the lower half of the stem often saliently lobed ); 
head-bearing region of the plant 2-5 dm. long, 5-10 cm. thick, cylindric, rounded apically; 
heads about 7 mm. high; ray flowers in 2 or 3 rows, their corollas usually shorter than 
the pappus or almost as long in this species. Rare in e. Tex., collected once near College 
Station, Brazos Co. and once at Orange, Orange Co., July; widespread in the warmer

parts of Am., n. to F1a. and Tex. 
2. Conyza canadensis ( L.) Cronq. HonsE-WEED. Robust annual, virgately erect, 1-2 m.

tall; stems nearly sin1ple, glabrous or pubescent with widely spreading hairs; leaves 
linear-oblanceolate, tl1ose of the upper half of the stem 4-10 cm. long and 3-6 mm. 
broad, often saliently toothed, pubescent, not clasping, narrowed to the base; head
bearing region much as in C. bonariensis but perhaps usually more ample; heads 3-5 mm. 
high; ray flowers in a single peripheral row, their corollas usually longer than the pappus. 
Erigeron canadensis L., Leptilon ca11adense ( L.) Britt. Nearly throughout the state, 
Aug.-Nov.; widespread in temp. N.A. 

The species has been separated into 3 weak varieties. 
Var. canadensis is the abundant and familiar phase of n. and cen. U.S.; in Tex. it is 

uncommon, restricted to n.-cen Tex. and Plains Country; marked by stems with spread
ing pubescence. 

Var. glabrata (Gray ) Cronq. replaces var. canadensis throughout much of s.w. U. S.; 
in Tex. it is the most widespread and common of the three varieties; it is marked by 
nearly glabrous stems and stramineous phyllaries. 

Var. pusilla (Nutt.) Cronq. is the race of s.e. U. S., marked by nearly glabrous stems 
and tips of phyllaries stained purplish-red; e. Tex. 

3. Conzya ramosissima Cronq. Annual herb, much-branched from the base and at all
other levels; stems with antrorsely appressed hairs about 1 mm. thick basally, 1-2 ( -3) 
dm. long; leaves ascending, 5-13 mm. long, 0.5-1 (-2) mm. broad, grayish -pubescent, 
linear; heads not crowded, borne in a zone at the rounded top of the plant, 3-5 mm. 
high; ray flowers in a single peripheral row, their corollas usually longer than the pappus. 
Erigeron divaricatus Michx., Leptil.on divaricatum ( Michx.) Raf. Locally frequent in 
waste places and lawns, usually in black calcareous clay soil, n.-cen. Tex., less frequent 
w. to Plains Country, June-Sept.; Ala., La., Miss. and Tex., n. to Wisc. and N.D.

4. Conyza sophiaefolia H.B.K. Annual herb, simple or much-branched from the base,
1-5 dm. tall; leaves rather deeply pinnately or often even bipinnately lobed, with some
essentially appressed and rather sparse pubescence; the upper 1 -3 drn. of each stem
bearing numerous heads in a subracemose arrangement; heads numerous, crowded, 2-3
mm. high; ray flowers in 2 or 3 peripheral rows, the corollas shorter than the pappus.
Esclienl:Jachia tenuisecta (Gray ) Woot. & Stand!. Infrequent to rare in igneous rock,
Chisos and Davis mts. in the Trans-Pecos, Aug.-Oct.; Tex., N.M., Ariz. and arid-temp.
parts of n. and cen. Mex.
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5. Conyza filaginoides ( DC.) Hieron. Annual herb 2-8 dm. tall, with numerous
ascending branches in the middle portion, the entire plant linear or somewhat spindle
shaped, rigidly erect, sparsely floccose-tomentose, the main stem 1-3 mm. thick basally; 
leaves narrowed basally, not clasping, with a few salient teeth marginally or the lower 
ones very shallowly lobed, in over-all shape linear-oblanceolate, 1-3 cm. long. 1-3 mm. 
broad; heads crowded on the lateral as well as the main branch in a spikelike arrange
ment, each head 5-6 mm. high; ray flowers in 2 peripheral rows. Chisos Mts. in the 
Trans-Pecos, 6,000-7,500 ft. elev., infrequent, Sept.; also mts. of Mex. 

6. Conyza Coulteri Gray. Annual herb 2-10 dm. tall, rather rigidly erect, sparingly
with ascending branches; leaves narrowly obovate or oblong, with a few salient teeth or 
shallow lobes, apically rounded, basally rounded or usually with auricles and somewhat 
clasping; heads numerous and crowded in the upper 1-3 dm. in a subpaniculifonn ar
rangement; heads about 4 mm. high; ray flowers in 2 or 3 peripheral ro�s. Eschenbachia 
Coulteri (Gray) Rydb. Frequent in the Trans-Pecos, less common in Edwards Plateau 
and rare in Rio Grande Plains, June-Sept.; s.w. U.S. and Mex. 

This plant is known to be toxic to livestock. 

38. BOLTONIA L'HER.

Perennial herbs 2-10 dm. tall, essentially glabrous, with taproot plus fibrous root 
systems and very slender creeping rhizomes ( these easily broken off); stems slender, 
branched, wiry, striate-angled, uppermost parts of the branches pedunculifonn; leaves 
linear, those of midstem 1-3 ( -12) cm, long, green, alternate, entire, essentially sessile, 
grading upward into leaves as small as 1-3 mm. long; heads small, solitary at the ends 
of the branches, 5-10 mm. across ( excluding rays); receptacle conic or hemispheric, 
naked; involucres hemispheric, 2-4 mm. high, of about 3 series of slightly imbricated 
lanceolate apprcssed phyllaries with pale scarious margins and darker midribs which 
are slightly expanded toward tl1e apex; ray -flowers present, pistillate, fertile; rays white 
( or pink when dry) or lilac, never yellow; disk -flowers numerous, perfect, fertile; corollas 
yellow, the tube not sharply demarcated from the gradually ampliate shallowly 5-lobed 
limb; achenes laterally compressed, brown, with 2 wings ( or in the ray achenes 3-
winged); pappus of a number of small pointed scales or broad bristles plus 2 (in ray 
flowers 3) longer awns over the wings of tl1e achene. 

About 7 species occur in North America; one in eastern Asia. 
1. Phyllaries 0.5-1 mm. broad; rays 8-15 mm. long, lilac .. 1. B. asteroides.
1. Phyllaries 0.2-0.5 mm. broad; rays 5-8 mm. long, usually pure-white when fresh . . .

. . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . 2. B. diffusa. 

I. Boltonia asteroides ( L.) L'Her. Characters as in the key. B. latisquama Gray. Rare
in e. and s.e. Tex., summer-fall; most of e. U.S. 

2. Boltonia diffusa Ell. Characters as in the key. Infrequent in e. and s.e. Tex., sum
mer-fall; Ga. and Gulf States, n. to Ky., Ill. and Mo. 

39. TOWNSENDIA HooK.200 

Annual, biennial or perennial herbs with taproots, 1-25 cm. tall, sparingly branched, 
often grayish with appressed pubescence; leaves alternate, obla11ceolate, entire, grayish
green, essentially sessile though long-narrowed basally, 1-10 cm. long, not greatly re
duced upward, the uppermost usually subtending the head in the manner of an auxiliary 
bract; heads solitary on the branches; receptacle convex; phyllaries in 3 to 5 series, 
strongly imbricated, appressed, lanceolate, acute with thin pale lacerate or flmbriate 
margins but mostly dark ( greenish or purplish), thick-herbaceous, especially dark in a 
large elliptical median zone in the upper half; ray -flowers rather numerous, pistillate, 
fertile; corolla white or bluish-white, or purplish-white, never yellow, the pappus similar 
to that of the disk but shorter or else united into a scaly corona; disk -flowers perfect, 
usually fertile; corolla yellow ( also frequently tinged with pink or purple), the pappus of 

� Adapted from John H. Beaman in Contr. Gray Herb. n.s. 183:1-151. 1957. 
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a single series of subulate broad ( dorsiventrally flattened} barbellate unequal bristles 
( some of these divided at top into several bristle-tips}; achene oblanceolate, somewhat 
laterally compressed, 2-ribbed with ascending capitate hairs. 

About 20 species in western North America and Mexico. 

1. Plant a rosette, rarely to 5 cm. tall; heads appearing at ground level surrounded by a
mass of leaves ................. ............... 1. T. exscapa. 

1. Plants caulescent with stems ( 3-} 10-30 cm. long ( 2 )

2 ( 1 ). Plant annual with several decumbent or ascending stems from the base, each stem
about 1 mm. thick ...........•.. .............. 2. T. annua.

2. Biennial or weak perennial with a single erect stem 3-5 mm. thick at ground level ..
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. T. texensis. 

1. Townsendia exscapa (Richards.) Porter. Dwarf perennial from branched woody
rootstocks; aerial shoots barely protruding out of the ground, comprising merely a dense 
rosette of leaves and a solitary central large head 3-4 cm. across. Infrequent in open 
grama grasslands in the Trans-Pecos, rare in Plains Country and extremely rare e. to 
n.-cen. Tex., Mar.-May; B.C. to Man. and s. to Chih. and Tex. 

2. Townsendia annua Beaman. Annual with several decumbent or ascending stems from
the base, each stem 3-20 ( -25 ) cm. long and about 1 mm. thick; involucres about 1 cm. 
high and broad; disk pappus 1.8-3 mm. long, almost always shorter than the corolla. 
Rare in calcareous deserts in the Trans-Pecos (El Paso and Hudspeth cos.), Mar.-May 
( also Aug.); Colo., Ut., Ariz., N.M. and Tex. 

3. Townsendia texeosis Larsen. Biennial or weak perennial, at ground level with a
single stem 3-5 mm. thick, shortly above branching into a number of ascending stems, 
the whole plant 1-3 dm. tall; involucres about 1 cm. broad and high; rays about 1 cm. 
long, disk pappus about 3.5 mm. long. Infrequent in calcareous prairies, higher parts 
of Plains Country, May-Sept.; also Okla. 

40. ASTRANTIDUM NUTr.201 

Taprooted annuals 5-40 cm. tall, branched; branches ascending, leafy in the lower 
part; leaves spatulate or obovate-spatulate, a few cm. long, essentially entire, blunt, 
narrowed to a subpetiolar base, the upper parts of the branches erect, naked and 
pedunculiform for tl1e last few cm.; heads solitary at the ends of the branches; involucres 
saucer-shaped, 3-6 mm. high; phyllaries in a single series, green, membranous; receptacle 
very high-conic, pointed; ray -flowers present, pistillate, fertile, the rays white or upon 
drying tinged with blue or red; disk -flowers numerous, perfect, fertile; corollas yellow, 
minute, the basal tube sharply distinguished from the abruptly ampliate 5-lobed limb; 
achenes slightly laterally compressed, obovate, glochidiate-pubescent with bifurcate hairs, 
brown, elliptic in transection, with 2 rounded ribs at the narrower ends of the ellipse; 
pappus absent or a minute ring or crown. 

A North American genus of a few species. 

1. Plant 5-30 cm. tall; stems erect or ascending even at the base; leaves not densely
crowded , the internodes almost as long as the leaves; involucres 2.5-4.5 mm. 
high; east of the Trans-Pecos ......... ......... 1. A. integrifolium. 

1. Plant 5-40 cm. tall; stems often decumbent basally but mostly ascending; leaves
densely crowded; involucres 4-6.8 mm. high; Trans-Pecos area ............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . 2. A. robustum. 

1. Astranthium integrifolium ( Michx.) Nutt. var. triflorum (Raf.) Shinners. WESTERN 

DAISY. Characters as in the key. Incl subsp. ciliatum (Raf.) DeJong. Abundant in open 
sandy places, n.-cen., e. and s.e. Tex., infrequent in e. part of Plains Country and in 
Rio Grande Plains, (Mar.- )  Apr.-May (-July ); Kan., Ark., Okla., Tex. and N.L.; the 
species as a whole also in Ky., Tenn., Mo., Ala., Miss. and Ga. 

:oi Adapted from D. C. D. De Jong in Puhl. Mich. State Univ. Mus. 2:429-528. 1965. 
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2. Astranthium robustum (Shinners) DeJong. Characters as in the key. Frequent in
open san·dy places in parts of the Trans-Pecos ( Pecos, Brewster, Jeff Davis, Presidio and 
Reeves cos.), Mar.-June; endemic. 

41. DICHAETOPHORA GRAY202 

The genus is monotypic. 
I. Dichaetophora campestris Gray. PLAINS DAISY. Taprooted annual; stems several,

erect or decumbent at base, 4-24 cm. tall, simple or sparingly forked, terminating in 
long naked peduncles 2-9 cm. long below the heads; leaves alternate, oblanceolate, 
obtuse, entire; heads solitary and terminal on the ends of branches; involucres 3-4.5 mm. 
high; phyllaries in 2 series, equal, lanceolate, acute, 0.6-1.2 mm. broad, membranaceous, 
green except for the scarious margin, sparsely and somewhat hispidly appressed-pubescent 
on the back; receptacle conical to subglobose, naked; ray -/lowers about 16 to 24, pistillate, 
fertile; rays white, 5-9 mm. long; disk flowers perfect, fertile; corollas yellow, about 2.5 
mm. long, abruptly constricted just above the flared and slightly thickened base to form
a very short tube about 0.2 mm. long, the cylindric-campanulate limb equally 5-lobed
at summit; achenes laterally compressed, oval or orbicular in outline, densely pubescent
with ascending whitish glandular-tipped hair, surrounded by a broad coriaceous wing
margin equal in width to the central portion at either side, densely fringed with
glandular-capitate hairs; pappus consisting of 2 antrorsely scabrous erect or aiverging
equal or slightly unequal awns 0.7-1.1 mm. long, usually with several additional minute
awns 0.25 mm. long forming an elliptical ring with long awns on either end over the
wing margins. Local in open sandy places of Rio Grande Plains, Feb.-May; Chih., Coah.,
N .L. and Tex.

Extraordinarily similar in habit and habitat to Astranthium integrifolium var. triflorum 
and replacing it geographically. Perhaps the few technical differences in achene and 
pappus are controlled by a single gene or a few genes and the two taxa could be con
specific. Almost certainly they should be congeneric, 

42. EGLETES CAss.203 

A tropical American genus of about 10 species. 
I. Egletes viscosa ( L.) Less. Taprooted herb, probably annual; stems subsimple on 

small plants or bushy branched on larger ones, erect or ascending, 12-60 cm. tall, terete, 
striate, hispid with widely spreading flat-jointed hairs 1-3 mm. long and pubescent with 
short widely spreading glandular-capitate hairs 0.1-0.5 mm. long, very densely so in the 
upper part and on the branches; leaves alternate, simple, the stem leaves usually wither
ing before flowering is over, oblong to obovate, 4-11 cm. long, 2-6 cm. broad, shal1owly 
to deeply pinnatisect or bipinnatisect, the divisions coarsely toothed, the lower ones with 
narrow clasping subpetiolar bases a third the total length; leaves of upper branches 
smaller, relatively narrower, less deeply divided, the basal third often entire; up.(ler 
branchlets or peduncles short, to 2 dxn. long, shorter than the small leaves in whose 
axils they arise; heads rather numerous and crowded toward the tips of the branches; 
involucre um-shaped; phyllaries equal or slightly unequal, in 2 or 3 series, 0.8-1.6 mm. 
broad, lanceolate to ovate-lanceolate, acute, hispid, glandular-pubescent; receptacle 
conical, naked; ray -flowers in one series, 18 to 28, usually shorter or only slightly longer 
than the phyllaries; rays white, oblong-elliptic, erect, 1.6-2 mm. long, 0.6-0.8 mm. 
broad; disk flowers perfect; corolla yellow, tubular-funnelform, the limb 4- or 5-lobed; 
achenes similar in disk and ray, more or less compressed, 2-ribbed, basally constricted, 
1.3-1.4 mm. long, glandular-pubescent, with a nanow uneven cartilaginous ring around 
the summit representing the pappus. Rare in loamy soils at the edges of resacas and lakes 
on the Rio Grande Delta in Cameron and Hidalgo cos. of extreme s. Tex., summer-fall; 
Tex., s.e. to C.R.; Cuba. 

:o, Adapted from L. H. Shinners in Wrightia 1:90-94. 1946. 
201 Adapted from L. H. Shinners in Lloydia 12:239-250. 1949. 
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We have the f. bipinnatifida Shinners, characterized by its bipinnatifid leaves having 
acute dentate lobes. The species is also represented by another variety in Sinaloa. 

43. APHANOSTEPHUS DC. 201 LAZY DAISY 

Annuals or perennials from taproots; leaves alternate, simple, enti.i:e to deeply pinnatifid; 
heads solitary and terminal on the branchlets; peduncles with widely spreading to 
downwardly appressed hairs; involucre hemispherical; phyllaries narrowly lanceolate to 
oblong-oblanceolate; receptacle hemispherical to conical, naked, rough; ray -flowers 
present, pistillate, fertile; rays white to lavender or rose-purple, never yellow; disk -flowers 
numerous, perfect, fertile; corollas yellow, base of tube in some species with thickened or 
hardened walls, becoming slightly to greatly enlarged in fruit; style branches flattened, 
tipped with a short broadly triangular acute appendage; achenes of disk and ray similar, 
columnar or subterete to quadrate, slightly e:i.."Panded toward the summit, glabrous or 
sparsely pubescent, with 4 to 1 2  distinct to very obscure grooves or superficial ridges 
not differing from the rest of the achene-surface in texture and usually not extending 
completely from base to summit, true ribs absent; pappus alike in disk and ray, an 
uneven scaly crown around the periphery of the broad summit of the achene, ciliate or 
the lobes sharp-pointed or prolonged into narrow awn tips, in all 0.25-1.8 mm. long, or 
pappus a rather minute crown of equal hairs or cilia 0.1-0.25 mm. long. 

A small North American genus. 
I. Plant conspicuously hispid with coarse jointed translucent hairs, those of the stem

and branches 0.7-2.2 mm. long ( easily broken) and spreading at right angles; 
heads somewhat crowded; peduncles short, naked for 3-1 2 mm. or ( in age) for 
as much as 2 2  mm.; rays 12 to 1 8  ••......•.••... 1. A. pilosus. 

1. Plant soft-pubescent to hispid-pubescent, tl1e hairs widely spreading to deflexed or
downwardly subappressecl and 0.2-1 mm. long; heads not crowded; peduncles 
naked for 15-100 mm. or (in age) as much as 150 mm.; rays 16 to 65 or more ( 2) 

2( 1 ). Pappus uneven and scaly; scales variously Jacerate-ciliate, acute or prolonged into 
awnlike tips, in all 0.25-1.8 mm. long; corolla bases becoming whitened, hardened 
and inflated in age to twice or more their original diameter ( 3 )

2. Pappus a ring of very short equal hairs or cilia 0.1-2.5 mm. long; corolla only
slightly hardened or thickened at the base or slightly above ( 4)

3( 2). lnvolucres (of well-developed plants) 6-8.2 mm. high; phyllaries in about 4 or 
5 series; rays 8-15 mm. long, 1.5-2.3 mm. broad; mature achenes 1.5-2.2 mm. 
long; pappus an irregular scaly crown or of about 5 unequal acute scales 0.25-0.9 
mm. long ................. , .................. 2. A. skirrhoba�is.

3. lnvolucres { 4.5-) 5-6.3 mm. high; phyllaries in about 3 series; rays broad for their
length, 6- 8 mm. long, 1.8-2.4 mm. broad; achenes about 1.5 mm. long; pappus 
typically of 5 or 10  acute to acuminate or awn-tipped ( sometimes also lacerate-
ciliate) scales 0.3-1.8 mm. long ................. 3. A. Kidderi. 

4( 2). Rays 40 to 65 ( to 85); achenes 1.5-2 mm. long; hairs of peduncles coarse and 
hispid, from swollen bases, usually rather sparse, widely spreading, 0.2-0.6 mm. 
long; lower leaves toothed to deeply pinnatifid, passing rather abruptly into the 
narrowly oblanceolate or linear entire middle and upper ones, the uppermost 
5-30 mm. long and 0.7- 2.8 mm. broad; plant clump-forming perennial from
obliquely branched or almost creeping woody bases ..................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. A. Riddellii. 

4. Rays 16 to 4 2; achenes 1.3-1.5 mm. long; hairs of peduncles rather fine and soft,
from slightly swollen bases, sparse to dense, widely spreading to deflexed, 0.3-1 
mm. long; lower leaves saliently toothed to deeply pinnatifid, passing gradually
into the smaller and less divided middle and upper ones, the uppermost 5-20
mm. long and 0.3-2 mm. broad; plants annual from a taproot, rarely overwintering
............................................. 4. A. ramosissimus. 

m Adapted from L. H. Shinners in Wrightia 1:95-1 2 1. 19 46. 
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I. Aphanostephus pilosus Buckl. Annual 6-33 cm. tall, naked for 3-12 mm. or as
much as 25 mm. in age at the top of the stem; whole plant conspicuously hispid-pilose 
with coarse jointed translucent hairs; involucres 4.5-5.8 mm. long; phyllaries coarsely 
hispid on the back, in about 3 or 4 series; rays 12 to 18; disk corollas more or less 
hardened in age but not inflated; pappus a distinct cuplike shallowly lobed lacerate
ciliate scaly crown about 0.3-0.4 mm. long. Locally abundant in prairies, Plains Country, 
June; also Okla. 

2. Aphanostephus skirrhobasis (DC.) Trel. Annual to 5 dm. tall, usually much less;
ultimate branchlets or peduncles naked for 5-70 mm.; whole plant moderately to very 
densely gray-pubescent with rather fine and soft hairs; involucres about 6-8.2 mm. high; 
phyllaries imbricated in about 4 or 5 series; disk flowers more than 250 per head; 
corollas about 2-2.5 mm. long, the base becoming whitened, hardened and bulbous
enlarged in age, to 1 mm. thick; pappus an irregular lacerate-ciliate scaly crown or of 
distinct acute scales of unequal length, 0.25-0.9 mm. long. 

Two varieties are recognized in Texas. 
Var. skirrhobasis. Pubescence of the involucres rather coarse and hispid. Abundant in 

open sandy places, Plains Country and n.-cen. Tex., s. part of e. Tex. and the Llano 
Region of the Edwards Plateau, infrequent s. to the n. part of the Rio Grande Plains, 
Mar.-June; also Ark. and Okla. 

Var. thalassius Shinners. Low spreading habit and soft gray felty pubescence; pube
scence of the involucre much finer and softer than in typical variety. Abundant in 
coastal sands in s.e. Tex. and Rio Grande Plains; also to Fla., La. and Tam. 

3. Aphanostephus Kidderi Blake. Annual 7-35 cm. tall; involucres 5-6.5 mm. high;
phyllaries hispid-pubescent on the back, imbricated in about 3 series; disk corollas with 
whitish hardened bulbous-enlarged base twice or more the original diameter of the 
tube; pappus a scaly crown, most typically of 5 or 10 acute to acuminate or awn-tipped 
often lacerate-flmbriate scales 0.3-1.8 mm. long, conspicuous pointed tips sometimes 
developed only above the angles of the achene. Abundant in open sandy places, Rio 
Grande Plains, Apr.-June (-Aug.); Tex., N .L. and Tam. 

This species perhaps intergrades to some extent with A. skirrhobasis. 
4. Aphanostephus ramosissimus DC. Annual 5-45 cm. tall; involucres 3.3-7 mm. high;

phyllaries hispid-pubescent on the back, imbricated in about 3 series; disk corollas 
thickened at about 0.5 mm. above the base but only slightly swollen; pappus a minute 
ciliate crown to 0.25 mm. long. A. arizonicus Gray. Exposed calcareous sandy loam, 
Plains Country, Edwards Plateau, Rio Grande Plains and the Trans-Pecos, rarely e. to 
n.-cen. Tex., Mar.-June (-Aug.); N.M., Ariz., Tex., Chih., Coah., N .L. and Tam. 

5. Aphnnostephus Riddellii T.&C. Perennial from a woody base; old plants forming
dense clumps as much as 35 cm. thick; stems 1-5 dm. tall; long peduncles naked for 
2-10 cm. below the heads in flower and 3-15 cm. in fruit; stems, branches !,lDd leaves
glabrate to moderately densely pubescent with hispid hairs from swollen bases, widely
spreading or slightly curled and appearing very slightly deflexed; involucres 4.5-6.2 mm.
high; phyllaries hispid on the back, in about 3 or 4 series; corollas only slightly hardened 
or thickened at base in age, not swollen; pappus a rather minute ciliate crown, rarely 
as much as 0.2 mm. long. Calcareous open places, abundant on Edwards Plateau, fre
quent in Plains Country and limestone cuestas on the Rio Grande Plains, Mar.-June 
(-Oct.); N.M., Coah., N.L., Tam. and Tex. 

44. EV AX GAERTN. RABBIT-TOBACCO. COITON·ROSE 

Low taprooted annuals, gray fl.occose-woolly all over, usually branching near the 
base and above; leaves alternate, mostly spatulate, usually 2-15 mm. long; heads smaller 
in comparison, somewhat urceolate in very dense woolly glomerules terminating stems 
and branches, the glomerules subtended and often intruded by leaves, branches ulti
mately emerging from the axils of the subtending leaves; true involucre absent, the 
apparent phyllaries being pales of the receptacle; receptacle often slightly raised or 
even conical, chaffy nearly throughout, the pales thin, of ten woolly, often tardily de� 
ciduous; ray 'flowers absent; disk 'flowers of 2 sorts, pistillate, fertile ones in a broad 
peripheral zone and a few perfect but usually infertile ones at th� center; pistillate 
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flowers with only a vestige of a tubular-filiform corolla; central flowers with a slightly 
flared 4-toothed corolla and four microscopically caudate anthers; achenes oblong
elliptic in outline, dorsiventrally compressed, elliptic or lenticular in transection, less 
than 1 mm. long, brownish-translucent, often microscopically papillose; pappus absent. 

A temperate region genus of perhaps two dozen species. 

I. Glomerules of heads mostly sessile in the axils of leaves and distributed along
elongate stems; perfect (central ) Bowers usually fertile ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. E. candida. 

I. Glomerules of heads nearly all terminal at the ends of branches; perfect (central )
flowers usually infertile ( 2 )

2( 1). Glomerules of heads subtended by leaves 6-12 mm. long and with numerous 
shorter internal leaves whose tips conspicuously protrude from between the 
heads; achenes usually sharp-edged, lenticular in transection .............. . 
. . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. E. prolifera. 

2. Glomerules of heads subtended by leaves 3-10 mm. long and with very small leaves
among and about equaling the heads; achenes blunt-edged, elliptic in transection 
• . . . . . .......•....•.........•....•...•.•..•.. 1. E. verna. 

I. Evax vema Raf. Annual 3-12 ( -15) cm. tall; glomerules of heads terminal on
usually divergent branches, the internal leaves of the glomerules barely if at all pro
truding above the rounded woolly surface of the glomerule; leaves subtending the 
glomerules only 3-10 cm. long; achenes elliptic in transection, the thinner sides blunt 
or rounded. E. multicaulis DC., Filaginopsis Drummondii T.&G., Filago vema (Raf.) 
Shinners, F. nivea Small. Often abundant in a variety of soils nearly throughout the 
state ( rare in the higher parts of the Plains Country and Trans-Pecos ), spring; Tex., 
Okla., N.M., N.L. and Coah. 

2. Evax prolifera DC. Annuals very much like E. vema but the glomerules of heads
slightly larger, the internal leaves subtending the glomerules of heads 6-12 mm. long; 
achenes lenticular in transection, the edges sharpish. Filago Nuttallii Shinners, F. 
prolifera (DC.) Britt. Locally abundant on limestone, Edwards Plateau and lower 
Plains Country, infrequent in n.-cen. Tex. and rare in n. parts of Rio Grande Plains, 
spring; also Okla. 

3. Evax candida (T.&G.) Gray. Annual usually 6-12 (-25) cm. tall, from the base
with 1 to usually several stems nearly simple and ascending, in the upper axils with 
sessile glomerules of heads. Calymmandra candida T.&G., Filago candida ( T.&G.) 
Shinners. Locally abundant on sandy prairies, e. and s.e. Tex., rare w. to n.-cen. Tex. 
and extremely rare farther w. ( Burnet and Llano cos.), spring; endemic. 

45. STYLOCLINE NUTT.

A small genus of Eurasia and North America. 
I. Stylocline micropoides Gray. WooLLY-HEAD · FANDRACT. Taprooted annual ( 2- )

5-15 cm. tall, whitish-woolly essentially throughout, branched, each branch terminating
in a glomerule of heads tightly subtended by a mass of woolly leaves; leaves alternate,
nearly linear to linear-spatulate, ( 5- ) 8-20 mm. long, those just below the heads linear
oblanceolate to spatulate; heads extremely crowded in the terminal glomerules; a true
involucre absent, the apparent phyllaries being outer pales of the receptacle subtending
the peripheral flowers; receptable somewhat mushroom-shaped, flat on top, chaffy only 
in a peripheral zone below the edge of the flat top; pales cymbiform, with a pro
nounced dorsal keel in the lower half which re0ects the ventral infolding and enclosure 
of the flower, woolly in lateral-dorsal zones in the lower half, the tip scarious and acutish, 
the pale and its enclosed fruit eventually falling in late spring as a unit; ray -flowers 
absent; disk flowers of three sorts: ( 1 )  peripheral pistillate fertile flowers without 
corollas, subtended by the pales and lacking pappus; ( 2 )  pistillate fertile flowers in an 
annular intermediate zone, not subtended by any pales, with flliform-tubular corollas 
and with a pappus of several almost plumose bristles united at the base and caduceus as 
a unit; ( 3 )  apparently perfect fertile flowers numbering only 1 to 3 immediately in the 
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center of the head, not subtended by pales, with 4-toothed corollas somewhat more 
amply developed and slightly Haring, with anthers caudate basally ( i.e., each of the 2 
thecae of each of the four anthers with a linear appendage basally), with a pappus as 
in the last; achenes somewhat dorsiventrally compressed, oblong-elliptic in outline and 
elliptic in transection, brownish, translucent, less than 1 mm. long, microscopically 
papillose in vertical lines ( less so or ahnost smooth in the case of the achenes of the 
peripheral subtended Bowers). Rare at El Paso in the Trans-Pecos, spring; reported to 
occur also in Calif., Nev., Ut., N.M. and Ariz. but there is some doubt that the same 
species is represented throughout this range. Our species was described on the basis of 
poor immature material, and has perhaps been misinterpreted. 

46. GNAPHALIUM L. CUDWEED. EVERLASTING 

Usually Hoccose-woolly taprooted annual herbs or rarely weak perennials; leaves 
alternate, sessile, often decurrent; heads cymosely clustered or in dense glomerules at 
the top; receptacle naked, essentially Hat; phyllaries in several series, subequal or more 
strongly graduated, nearly totally scarious but usuallx with a green semirigid midnerve; 
ray -fl,owers absent; di�k -flowers numerous, all fertile but those toward the center of the 
head lacking the androecium; corolla linear with 5 minute teeth apically, with two basal 
tails ( one on each theca); style branch appendages absent; achenes terete or flattish, 
essentially nerveless; pappus of numerous scabrous capillary bristles in one series, 
minute. 

A cosmopolitan genus of perhaps 200 species. 
1. Pappus bristles united basally, deciduous together as a unit ( 2)
1. Pappus bristles not united basally, if deciduous then severally ( 4)

2 ( 1). Leaves narrowly oblanceolate to nearly linear, 1-6 mm. broad, about equally
gray-woolly on both surf aces .•..•.........•.... 8. G. falcatum. 

2. Leaves narrowly obovate or broadly oblanceolate, 5-20 mm. broad, not as densely
pubescent on upper surface as on lower ( 3) 

3 ( 2). Leaves closely whitish-pannose on the lower surface ( the hairs subappressed 
and tightly interwoven, not loosely villous), the upper surface green and sparsely 
pubescent; involucres with dense wool only at the base, mostly glabrous ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. G. purpureum, 

3, Leaves loosely villous-woolly on the lower surface, the upper surface much less 
densely pubescent and grayish-green; involucres rather densely and abundantly 
woolly not just at the base ..................... 6. G. pensilvanicum. 

4 ( 1). Leaves at maturity on the upper surface bright green ( often drying brown) 
and somewhat glandular-pubescent ( 5) 

4. Leaves at maturity gray-woolly on both surfaces ( 7)
5 ( 4). Leaves not decurrent ......................... 5. G. obtusifolium. 
5. Leaves decurrent ( 6)

6 ( 5). Tips of phyllaries pearly white, papery, not shiny; stem densely whitish-woolly
even at maturity .............................. 2. G. leucocephalum. 

6. Tips of phyllaries whitish-stramineous to pale-brownish, thin-scarious, shiny; stems
glandular-pilose .............................. 1. G. Mcwounii. 

7 ( 4). Leaves mostly strongly decurrent .............. 3. G. chilense. 
7. Leaves not at all or only obsoletely decurrent ....... .4. G. Wrightii. 

1. Gnaphalium Macounii Greene. CLAMMY CUDWEED. Annual; stems rather stiffly
erect, glandular-pilose, usually 3-10 dm. tall, usually simple below, branched only at 
the very top; leaves bright-green ( drying brown) and glandular-pubescent above, 
whitish-tomentose beneath, all decurrent as thin wings on the stem; heads campanulate
snbglobose, 5-6 mm. high, with about 130 to 150 flowers; phyllaries with the shiny 
thin-�carious tips stramineous to pale-brownish, strong1y graduated, conspicuously 
scarious nearly throughout; pappus bristles not united basally, separately attached. 
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G. decurrens Ives. Local in Rio Grande Plains and Trans-Pecos, rare in s.e. Tex. and
the Llano region of the Edwards Plateau, (Apr.-) July-Oct.; widespread in temp.
N.A.

2. Gnaphalium leucocephalum Gray. WHITE CUDWEED. Robust annual with a pleasant
aroma; stems numerous, densely whitish-tomentose, usually 30 dm. tall or more; leaves 
bright-green and strongly glandular-pubescent above, whitish-tomentose beneath, all 
short-decurrent, the cauline ones narrowly linear; heads 4-6 mm. high; phyllaries 
strongly graduated, conspicuously scarious nearly throughout; tips of phyllaries pearly 
white, papery, not shiny; pappus bristles not united basally, separately attached. In
frequent, Davis and Glass :mts. in the Trans-Pecos, Aug.-Oct.; also Ariz., Son. and Calif. 

3. Gnaphalium chilense Spreng. ConoN-BATTING. Annual, usually 25 cm. tall or
more, often with several simple stems erect or ascending from the base; leaves mostly 
strongly decurrent, gray-tomentose above as well as beneath; heads in glomerules, 4-6 
mm. high, campanulate-subglobose; phyllaries graduated strongly, very obtuse, scarious
nearly throughout; tips of phyllaries scarious, yellowish or stramineous; corollas yellowish;
achene smooth; pappus bristles not united basally, attached separately. G. sulphurescens
Rydb. Davis Mts. in the Trans-Pecos, recently reported from Garza and Wheeler cos.
in the Plains Country ( not seen), May-Oct.; Mont. to Wash. s. to Tex., Ariz. and Calif.

4. Gnaphalium Wrightii Gray. Taprooted annual or weak perennial, usually 25 cm.
tall or more; pubescence closely woolly but not glandular; leaves not or only obsoletely 
decurrent, gray-tomentose on both sides; heads 4-6 mm. high; phyllaries strongly 
graduated, woolly only at the base, scarious nearly throughout; tips of phyllaries white 
or only slightly stramineous, mostly obtuse; pappus bristles not united basally. G. 
texanum I. M. Johnst: Frequent in mts. of the Trans-Pecos, rare e. to Edwards Plateau,
May-Oct.; Tex. to Calif. and n. Mex, 

5. Gnaphalium obtusifolium L. CAT-FOOT, FRAGRANT CUDWEED. Annual, usually 
rather strictly erect and usually 25-50 cm. tall, somewhat aromatic; stems at first woolly, 
later glandular-puberulent or glandular-villous; leaves not decurrent, thinnish, lanceolate 
to linear, often undulate-margine�, basally narrowed, woolly when young but soon bare 
and green and commonly viscid-puberulent or glandular on the upper surface; heads in 
glomerules; involucre dull-white, soon with a rusty tinge; phyllaries oblong, obtuse, in 3 
to 5 lengths, somewhat graduated; perfect flowers few; achenes sometimes lightly 3- or 
4-nerved; pappus bristles not united basally. G. polycephalum Michx. Frequent in e.,
s.e. and n.-cen. Tex., infrequent w. to Edwards Plateau, Sept.-Nov.; Gulf States n. to e.
Can.

6. Gnaphalium pensilvanicum Willd. Annual or biennial 1-4 dm. tall, resembling
G. purpureum, usually with several stems from the base; leaves obovate or broadly
oblanceolate, 5-20 mm. broad, lower surfaces loosely villous-woolly, grayish, the upper
surfaces less densely pubescent and slightly greener; heads in spikelike arrangements,
i.e., the few-headed ·glomerules nearly sessile in the axils of tl1e leaves of the upper dm.
of the stem; involucres 3-4 mm. high, brownish to purplish but nearly buried in the wool
so that the color is not too apparent; pappus bristles united in a ring basally, all the 
pappus deciduous as a unit. G. spathulatum of many auth., not Lam., G. peregrinum 
Fern. Widespread but scattered in the e. half of Tex., more common in sandy soils of 
Rio Grande Plains, spring; Gulf States n. to Pa.; also s. Calif. 

7. Gnaphalium purpureum L. PURPLE CUDWEED. Annual, usually 1-3 dm. tall, often
with several ascending stems from the base; leaves oblanceolate, lower surfaces closely 
white-pannose with the subappressed hairs tightly enmeshed, upper surfaces much less 
densely pubescent, usually green and sparsely pubescent; the few-headed glomerules of 
heads nearly sessile in the axils of the upper dm. of the stems, thus in a spikelike arrange
ment; involucre 4-6 mm. high, densely woolly only at the base; pappus bristles united 
in a ring basally, deciduous as a unit. E. half of Tex., most common in e. Tex. in sandy 
soils but as far w. as the Llano region of the Edwards Plateau, spring; widely distributed 
in warmer parts of Am., n. to N.E., N.Y., 0., Ind., Ill., Mo. and Kan.; also Ore. 

8. Gnaphalium falcatum Lam. Annual, closely resembling G. purpureum but the
narrower leaves linear or linear-oblanceolate and about equally woolly on both surfaces; 
involucre 4-6 mm. high, densely woolly only at the base; pappus bristles united in a 
ring basally, the entire pappus deciduous as a unit. G. purpureum var. falcatum (Lam.) 
T.&G. E. half of Tex., local, spring; introd. ( ?) in the s.e. states and occurring w. to 
Tex. 
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47. FA CELIS CASS.

A genus of 4 species of South America. 
I. Facelis retusa ( Lam. ) Sch. Bip. Annual taprooted herb 6-20 cm. tall, with usually

several or numerous branches near the base, these often decumbent for most of their 
length, usually covered with a close gray wool; leaves alternate, essentially sessile, 15-30 
mm. long, 2-4 mm. broad, spatulate, apically usually retuse but with a central mucro;
heads in a tight leafy glomerule at the terminal 1-2 cm. of the stem or branch; re
ceptacle naked, essentially flat; phyllaries ( at least the inner ones) mostly scarious; ray
flowers absent; disk -flowers of 2 sorts, the central ones perfect and usually fertile and
with a 5-lobed corolla, the peripheral ones pistillate and with a slender truncate or
obscurely lobed corolla; each anther at the base with 2 short tails or long points; achenes 
whitish-pubescent; pappus of numerous whitish plumose bristles several times longer 
than the achene. F. apiculata Cass. Infrequent roadside weed in sandy soils, e. Tex., 
Apr.-May; nat. of S.A., now widely distributed in s.e. U.S. 

48. ANTENNARIA GAERTN. EVERLASTING. LAnms· TOBACCO. 

Pussy's TOES 

Perennial herbs with dark slender branching rhizomes or stolons; aerial stems arcuate
ascending at intervals, ( 3-) 6-25 (-35) cm. tall, simple, leafy below, each terminating 
in a few-headed glomerule; leaves alternate, the blades olive-green and glabrate above 
but grayish woolly-floccose beneath, usually spatulate to narrowly obovate, often much
reduced or sparse above, the larger ones ( to 3-6 cm. long) with narrow subpetiolar 
bases, crowded near ground level; heads campanulate, about 1 cm. high; phyllaries in 
1 or few series, linear or oblong, blunt, the distal part being shiny white-scarious ( or 
silvery in aspect); receptacle convex, naked or papillate; ray -flowers absent; heads and 
disk flowers unisexual ( pistillate on some plants, staminate on other plants), numerous; 
flowers of pistillate plants with tubular-filiform corollas and a pappus of numerous 
nearly capillary bristles; achene less than 1 mm. long, brownish, oblong, densely papil
late; flowers of staminate plants with a flaring 5-toothed corolla, 5 caudate anthers and 
a pappus of whitish bristlelike members which toward the tips are clavate-expanded 
and dorsiventrally flattened. 

A very widely distributed genus of more than 100 liberally interpreted species. Some 
"species" reproduce asexually, staminate plants being absent; but populations of our 2 
species include plants of both sexes in about equal abundance. 

1. Head-bearing stems only 3-10 cm. long and with only 2 or 3 remote appressed
leaves; leaves of the other ( procumbent) stems only 1-2 cm. long, spatulate 
............................................. 1. A. marginata. 

1. Head-bearing stems taller and with usually more leaves; leaves of the procumbent
stems often 3-4 cm. long, usually with an ovate or obovate bladelike portion and 
a very narrow subpetifillar base ................. 2. A. fallax. 

1. Antennaria margionta Greene. Characters as in the key. Rare in Davis 'Mts. in the
Trans-Pecos (Mt. Livermore, Madera Canyon), May-June; Colo., Ariz., Ut., N.M. and 
Tex. 

2. Antennaria fnllax Greene. Characters as in the key. A. plantaginifolia ( L.) Rich.
var. ambigens (Greene) Cronq. Frequent in sandy forested areas in e. Tex., infrequent 
w. to n.-cen. Tex., spring; most of e. U.S.

49. PTEROCAULON ELL. BLACKROOT 

A genus of 4 species of warmer parts of the Americas. 
1. Pterocaulon virgatum ( L.) DC. Perennial herb, each woody crown with only 1

(or 2) erect simple virgate stems (5-) 8-15 dm. tall; leaves linear, 5 -15 cm. long, 
green or brown above, densely white-woolly beneath, long-decurrent on the stem as 
narrow wings; heads densely crowded in an interrupted spikelike aggregation at the 
top of the stem; involucre campanulate, 4-5 mm. long; phyllaries lanceolate, in about 
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3 or 4 series, densely white-woolly except the very tip; receptacle less than 1 mm. broad, 
essentially naked or with a few hairs, flat or slightly concave, blackish; ray flowers
absent; disk fiowers of 2 kinds, the more peripheral ones pistillate and fertile with a 
filiform corolla, the central ones perfect but infertile with the corolla tubular; each of the 
2 cells of each of the 5 anthers with a slender tail on the lower end; achenes about 1 
mm. long, columnar, several-ribbed, pubescent; pappus of a single series of persistent
very fragile white bristles. Infrequent in sandy soils, e. and s.e. Tex. and Rio Grande
Plains, late summer-fall; W.I., e. Mex. and Tex.

50. PLUCHEA CAss.205 MARSH-FLEABANE. STINKWEED 

Aromatic annual or perennial herbs; leaves alternate; blades simple, unlobed, usually 
crenate or serrate, ovate to linear-lanceolate, glabrous to glandular-pubescent to floccose; 
petioles present or absent; heads usually crowded in corymbiform terminal aggregations; 
involucre campanulate to hemispheric; phyllaries strongly imbricated, herbaceous to 
chartaceous; receptacle Hat, naked; ray flowers absent; disk flowers very numerous, a 
few central ones perfect but infertile, the much more numerous outer ones pistillate and 
fertile; corolla rose to rose-purple or creamy-white, tubular, the corolla of the staminate 
central flowers 5-lobed, that of the fertile flowers 3-lobed; achenes less than 1 mm. 
long, cylindrical, dark-brown or reddish-brown, 4- to 6-angled or with prominent ridges, 
setose to hirte]]ous or glabrous and with a minute white enlargement basally; pappus a 
single series of fine barbellate bristles. 

A genus of about 9 species of the Americas. 
1. Leaves broadly elliptical to lanceolate or ovate to ovate-lanceolate, petiolate or

sessile, if sessile the bases of the blades narrowed to the midribs, neither auriculate
clasping nor truncate ( 2) 

1. Leaves oblong to oblong-ovate or oblong-elliptical to oblong-lanceolate, sessile, the
bases of the blades auriculate-clasping to truncate, not narrowed to the midribs 
(3) 

2 (1). Leaves petiolate; phyliaries with resin-globules, only the outermost puberulent 
and ciliate; the aggregation of heads characteristically elongate and paniculiform, 
not flat-topped, each branch terminating in a convex aggregation ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. P. campliorata. 

2. Leaves sessile or petiolate; phyllaries glandular or not, the outermost and median
ones copiously puberulent and ciliate, the inner ones sparsely puberulent on their 
summits; the overall aggregation of heads cymiform, the younger branches 
elongating and exceeding the more central ones, thus producing a flat-topped or 
layered inflorescence .......................... 2. P. purpurascens. 

3(1). Corollas creamy-white; heads 8-10 mm. high; outer phyllaries obtuse or obtuse-
apiculate .................................... 3. P. foetida. 

3. Corollas rose-purplish; heads 4-6 mm. high; outer phyllaries acuminate ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. P. rosea. 

1. Pluchea cnmphorata ( L.) DC. CAMPHOR-WEED. Annual or perennial herb to about
15 dm. tall; stems glabrate below, puberulent on the upper portions and the head
bearing branchlets, leafy to the summit; blades elliptical to oblong-elliptical, 6-15 cm. 
long, 3-7 cm. broad, marginally dentate-serrate to repand-serrate or essentially entire, 
upper and lower surfaces with sparsely distributed resin-globules, the lower surfaces 
puberulent; overall aggregations of heads characteristically elongate-paniculiform, the 
branches numerous and terminating in smaller convex panicled cymose clusters, the 
central uppermost "cymes" maturing first but the lateral ones not nearly equaling them 
in height, occasionally only one terminal "cyme" of heads developing on the entire 
plant; phyllaries with resin-globules, the outennost sparingly pubescent and ciliate, the 

�� Largely adapted from R. K. Godfrey in Jour. Elisha :Mitchell Sci. Soc. 68: 238-271. 
1952. 
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median and inner not pubescent. Frequent in moist places, e., s.e. and n.-cen. Tex., 
summer-fall; s.e. U.S. 

2. Pluchea purpurascens (Sw.) DC. CANELA. Annual herb to about 15 dm. tall;
stems glabrate below, copiously puberulent on the upper portions and on the cyme
bearing branches, the latter sometimes cinereous or sordid, leafy to the summit; leaves 
sessile or petiolate, generally short-ovate to ovate-lanceolate, sometimes lanceolate or 
elliptical, the apexes generally obtuse varying in the more lanceolate or elliptical blades 
to long-acute, the margins from evenly to unevenly serrate or serrate-dentate or entire; 
surfaces of the blades varying from essentially glabrous or very sparsely puberulent to 
copiously puberulent or essentially tomentose; overall placement of heads basically 
cymiform, the central axis maturing first, the lateral branches equaling or exceeding it in 
length, thus giving a flat-topped or layered structure; outer and median phyllaries 
copiously puberulent and ciliate, the inner sparsely puberulent on the summits. Through
out Tex. in muddy places, our most abundant species, summer-fall; s. half of U.S. s. to 
n. S.A.; W.I.

3. Pluchea foetida ( L. ) DC. STINKING-FLEABANE. Perennial herb 5-8 dm. tall; stems
glabrate below, sparingly pubescent in the median portions, densely pubescent and 
approximately lanate on the head-bearing branchlets; leaves 3-10 (-13) cm. long, 1-3 
cm. broad, sessile; lower cauline leaves lanceolate or oblanceolate with cuneate or
truncate bases; median and upper leaves oblong to oblong-elliptical or occasionally
ovate-oblong, rarely lance-elliptic, typically shallowly auriculate-clasping but occasionally
the median and upper leaves as well as the lower with cuneate bases; leaf margins
shallowly and unevenly apiculate-serrate; leaf surfaces glandular above, pubescent below;
overall arrangement of heads usually loose panicle-cymelike tending to be flat-topped;
heads about 8 mm. high; corollas creamy-white. Infrequent in mud, e. and s.e. Tex., s.
to Aransas Co., summer-fall; s.e. U.S.; W.I.

4. Pluchea rosea Godfrey. Perennial herb 30-55 cm. tall, gray-green; stems glabrate
below; surfaces of the stems, leaves and involucres with sessile hemispherical glands and 
resin-globules, upper stems pubescent, the upper head-bearing branches and involucres 
tomentose or sometimes rufescent; leaves sessile, the lower oblanceolate with truncate 
to cuneate-truncate bases, midstem leaves larger and wider, oblong to ovate-oblong or 
elliptical-oblong with cordate subclasping bases or lanceolate to oblanceolate with 
cuneate-truncate bases, about 2-7 cm. long, 5-30 mm. broad; upper leaves smaller but 
similar; margins of the leaves apiculate-serrate; involucres 4-6 mm. high; corollas rose
purple. Infrequent in s.e. Tex. ( Hardin and Harris cos.), summer; coastal areas, N.C. 
to Tex., S.L.P. and Q.Roo; W.I. 

51. TESSARIA R. & P. Ammw-WEED 

An American genus of 3 or 4 species, of which we have one. 
1. Tessaria sericea (Nutt.) Shinners. Shrubs 1 m. tall or more with numerous erect

branches, willowlike, gray-green, with a "rank" odor; leaves alternate, simply sericeous, 
linear-Ianceolate, entire, essentially sessile, 1-6 cm. long, ( 2-) 3-5 ( -6) mm. broad; 
heads crowded into convex subcorymbiform aggregations 2-5 cm. across at the ends 
of the branches; involucre campanulate, 4-5 mm. high; outer phyllaries ovate, obtuse 
and tomentose; inner phyllaries linear, deciduous with the flowers; receptacle slightly 
concave, naked; ray -flowers absent; disk -flowers very numerous, a few central ones 
perfect but infertile { their corollas flared, purplish, 5-lobed), the much more numerous 
outer ones pistillate and fertile ( the corollas filiform, 4-lobed terminally); achenes of 
fertile flowers about 0.5 mm. long, brownish, about 5-ribbed, nearly columnar or slightly 
flattened; pappus of infertile ( staminate, central) flowers persistent, of flattened whitish 
bristlelike members which near the tips are discolored brownish and about twice as 
broad as the lower part; pappus of fertile flowers white, bristlelike, persistent, not 
thickened or discolored. T. borealis T.&G. Pluchea borealis (T.&G.) Gray, P. sericea 
(Nutt.) Cav., Polypappus sericeus Nutt., Bertholetia sericea (Nutt.) Rydb. Locally 
abundant near streams in the Trans-Pecos, summer; Tex., N.M., Chih., Son., Ariz. and 
Calif. 

Reported to be a good honey plant. 
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52. POL YMNIA L. 206 

Compositae (Sunflower Family) 

LEAF-CUP 

An American genus of 19 species. 
I. Polymnia Uvedalia ( L.) L. BEAR'S-FOOT. Perennial herb occasionally to as much

as 3 m. tall; roots fibrous , often partly tuberous; stems few, erect, furrowed, purple
spotted, glabrous to densely pilose, to 3 cm. thick at the very base; leaves ( at least the 
lower ones) opposite, to 68 cm. long and 39 cm. broad, sessile or winged to base, 
palmately 3- to 5-lobed and veined, ovate to deltoid, scabrous to nearly glabrous above, 
glabrous or resin-dotted and puberulous below, the hairs larger on the main veins, the 
base abruptly cuneate to the winged portion; upper leaves sparsely dentate, often not 
lobed; heads solitary at the ends of the pedunculiform stems; peduncles glabrous, 
densely pilose, with or without glandular-tipped hairs; phyllaries 4 to 6, in about 2 
series, about 20 mm. long and to 1 2  mm. broad, broadly ovate to ovate-lanceolate, 
glabrous above, glabrous or with sparse pubescence or greenish-yellow sessile glands 
below; receptacle Hat or convex; ray -flowers in 1 series, pistillate, fertile, 7 to 13; rays 
yellow, to 3 cm. long, about 1 cm. broad, the tube 2 mm. long, pilose or glandular-pilose 
externally; disk -flowers infertile, staminate, 45 to 80, the corollas yellow, sparsely pilose 
externally; pales subtending the disk flowers lanceolate, chartaceous; achene 6 mm. long, 
4 mm. broad, longitudinally multistriate, ovoid and somewhat laterally compressed, at 
first white, turning red, purple and finally black; pappus absent. Infrequent or rare in 
moist crevices of limestone soil near streams, n.-cen. Tex. and e. edge of the Edwards 
Plateau. Our plants are all of the var. densipilis Blake which occurs from Tex. and 
Okla., s. and cen. Mo. into s.w. Il1., e. to Pa. and Del., and along the Coastal Plain to 
cen. Fla., also in 0., Ind., Tenn., Ky. and W.Va. The species as a whole, including 3 
varieties altogether, occurs through much of e. U.S. w. to Okla. and Tex. 

Polymnia maculata Cav., of Mexico and Central America, is probably conspecific, too. 

53. MELAMPODIUM L. 207 BLACK-FOOT 

Taprooted annual herbs or cespitose perennials; leaves opposite and decussate, sessile, 
entire or lobed; heads solitary, arising on peduncles from the middle or upper dicho
tomies; outer involucre cupulate; outer phyllaries 5, lanceolate-ovate, margin opaque, 
apex acute, gamophyllous or free; inner phyllaries each enclosing a single ray achene, 
generally somewhat ribbed and tuberculate, often expanded above the achene into a

hood and sometimes bearing an extended awn; ray -flowers pistillate, the corollas yellow 
or white, apically bidentate ( sometimes obscurely tridentate); disk -flowers few to many; 
corollas yellow, regular, 5-lobecl, throat salverform-funnelform; ovaries linear and 
abortive; paleae scarious with a conspicuous midrib, at apex dentate-laciniate. 

A genus of 3 6  species found chiefly in Mexico and Central America. 

1. Annual; rays yellow, inconspicuous (0.6-1.5 mm. long); outer phyllaries lanceolate
elliptic; disk flowers 4. to 6 ......•.............. 1. M. hispidum. 

I. Perennials; rays white, conspicuous ( 2-13 mm. long); outer phyllaries ovate; disk
flowers 25 to 50 ( 2) 

2 ( 1). Outer phyllaries gamophyllous for more than half their length .............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. M. leucanthum var. 

leucanthum. 
2. Outer phyllaries gamophyllous a third or less their length ( 3)

3 ( 2). Margin of leaf base hispid with hairs 0.6-1.5 mm. long; stems strigose-hispid
with hairs 0.2-1.5 mm. long .................... 3. M. cinereum var. 

hfrtellum. 
3. Margin of leaf base strigose with hairs 0.3-0.6 mm. long; stems strigose-hispidulous

with hairs 0.1-0.8 mm. long (4) 

!!00 Adapted largely from James R. Wells in Brittonia 17:144-1 59. 19 6 5. 
311 Contributed by Tod F. Stuessy. 
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4(3). Leaves linear, 7-32 mm. long, 2-5 mm. broad; mature heads 3-5 mm. high; 
diameter of outer involucre 4.5- 9 mm.; outer phyllaries 2.7-4 mm. long, 1.3-2.8 
mm. wide; hood 0.8-1.5 mm. high ............... 3. M. cinereum var. 

ramosissimum. 

4. Leaves linear-oblong, 12-55 mm. long, 1-14 mm. broad; mature heads 5-8 mm. high;
diameter of outer involucre 7-14.3 mm.; outer phyllaries 3.5-7.3 mm. long, 2.3-5 
mm. wide; hood 1.3-2.9 mm. high . . . ... . ... . .. .  3. M. cinereum var.

cinereum. 

I. Melampodium hispidum H.B.K. Annual herb; stems moderately hispid-strigillose,
3-25 ( usually 15-20) cm. tall; leaves 6-50 mm. long, linear-oblong to oblanceolate, 
entire to pinnately lobed ( lobes 2 to 4), both surfaces strigose; heads 4-8 mm. broad 
( including awns on hoods, if present), 3-4 mm. high; outer phyllaries lanceolate-elliptic, 
at margin ciliate, free to very slightly gamophyllous at base, 2.7-6 mm. long; innermost 
phyllaries completely closed over ray achene apex ( rarely with an opening about 0.3 
mm. in diameter), sometimes expanded above the achene into a hood usually bearing a
cirrhous apical appendage; rays 5 to 8, yellow, 0.6-1.1 mm. long, oblong-ovate; disk
flowers 4 to 6; paleae yellow-tipped; chromosome number: n = 20. Davis Mts., local in
and around Madera Canyon, Trans-Pecos, Aug.-Oct.; Tex. to Ariz. and s. to cen. Mex.

2. Melampodium Jeucanthum T.&G. var. leucanthum. Perennial .herb or very weak
subshrub, strigillose, 15-50 cm. tall; leaves 21-45 mm. long, linear-oblong, entire to 
pinnately lobed (lobes Oto 6 ), both surfaces strigose and with globules of exudate; heads 
20-37 mm. broad (including rays), 6-8 mm. high; outer phyllaries ovate, margin entire,
gamophyllous for half to three-fifths their length, 5-7 mm. long; apical aperture of
innermost phyllaries at point of corolla tube attachment about 0.5 mm. wide; bract
expanded above the achene into a hood with a muticous apex ( rarely mucronate); rays
8 to 10, cream-white, 7-13 mm. long, oblong-elliptic; disk flowers 25 to 50; chromosome
numbers: n = 10, 20. Calcareous soil, w. Tex. e. to n.-cen. Tex. and e. margin of Edwards
Plateau, Mar.-Nov.; N.M., Ariz., Colo., Kan. and Okla., s. to Chih. and Coah.

3. Melampodium cinereum DC. Perennial herb or weak subshrub, strigose-hispid
to hispidulous, 14-20 cm. tall; leaves 7-55 mm. long, linear-oblong, both surfaces strigose 
and with globules of exudate; heads 5-23 mm. broad ( including rays), 3-8 mm. high; 
outer phyllaries ovate, margin entire, gamophyllous for a sixth to a third their length, 
2.7-7.3 mm. long; apical aperture of innermost phyllaries at point of corolla tube attach
ment about 0.5 mm. wide; bract expanded above the achene into a hood with a muticous 
to cirrhous apex; rays 7 to 13, cream-white, 2-8.2 mm. long, oblong-elliptic; disk flowers 
25 to 50; chromosome numbers: n = 10, 20. Rio Grande Plains, n. to Val Verde, Uvalde 
and Bexar cos.; represented by 3 varieties as follows: 

Var. hirtellum Stuessy. Stems with hairs 0.2-1.5 mm. long; leaves 11-34 mm. long, 
2-10 mm. wide, linear-oblong, pinnately 2- to 8-lobed, basal part of margin and midrib
beneath with hairs 0.6-1.5 mm. long; heads 9-18 mm. broad ( including rays), 4-5.5 mm.
high; outer phyllaries 3.3-6 mm. long; hood apex muticous-mucronate; rays 8 to 13, 3-6
mm. long; disk flowers 25 to 50; chromosome number:. n = 10. Rio Grande Plains n. to 
Maverick, Uvalde, Kinney and Val Verde cos., Jan.-Nov.; also Coah. and N.L.

Var. ramosissimum (DC.) Gray. Stems with hairs 0.1-0.8 mm. long; leaves 7-32 
mm. long, 2-5 mm. wide, linear, entire to pinnately cleft ( with up to 10 lobes), basal
part of margin and midrib beneath with hairs 0.2-1 mm. long; heads 5-14 mm. broad
(including rays), 3-5 mm. high; outer phyllaries 2.7-4 mm. long; hood apex mucronate
cirrhous ( rarely muticous); rays 7 or 8, 2-3.8 mm. long; disk flowers 25 to 35; chromo
some number: n = 10. Cameron and Hidalgo cos. in extreme s. Tex., June-Dec.; also Tam.

Var. cinereum. Stems with hairs 0.1-0.8 mm. long; leaves 12-55 mm. long, 1-14 mm. 
wide, linear-oblong, entire or pinnately parted ( with up to 10 lobes), basal part of 
margin and midrib beneath with hairs 0.2-0.6 mm. long; heads 9-23 mm. broad ( in
cluding rays), 5-8 mm. high;• outer phyllaries 3.5-7.3 mm. long; hood apex muticous 
to cirrhous; rays 7 to 13, 3-8.2 mm. long; disk flowers 30 to 50; chromosome numbers: 
n = 10, 20. Rio Grande Plains s. to Cameron Co., w. to Webb Co., n. to Bexar Co., e. 
to Jim Wells Co., Jan.-Dec.; also Tam. 

The tetraploids, apparently of spontaneous autopolyploid origin, are scattered through
out the range. 
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54. ACANTIIOSPERMUM ScrmANK

A genus of 8 species, primarily tropical American but also reported from Madagascar. 
I. Acanthospennum australe (Loeil.) 0. Ktze. PARAGUAY GREEN-STRIPE. Perennial

herb, the lower parts of the stems subrhizomatous, horizontal; leaves mostly 2-3 cm. long 
including petioles, 1-2 cm. broad, the blades subrhombic, coarsely serrate in upper two
thirds; heads borne in groups of ( 1 or) 2 or 3, few-flowered, nearly cylindrical, about 7 
mm. long; involucre double; phyllaries of 2 sorts, th� exterior ones nearly Hat and with
the texture of leaves, the single series of inner ones folded over and almost completely
enclosing the ray achenes and bearing slender projections with hooks or coils at the 
very end; receptacle paleaceous throughout; ray 'flowers present, pistillate, fertile; disk
-flowers perfect but infertile; achenes with coriaceous or thicker wall, the fertile ones 
of the rays glabrous, enclosed by and falling with the inner phyllaries; pappus essentially 
absent. Infrequent or rare in disturbed soils, e. Tex., Mar.-Oct.; widespread in warmer 
parts of Am., n. to Gulf States, probably adv. with us during the last 50 years. 

55. SILPIDUM L. RosIN-WEED 

Perennial herbs from stout rhizomatous bases; stems usually stout and scabrous-hispid 
at least above, usually sparingly branched; leaves opposite at least below, usually alter
nate above, usually coarse-textured and scabrous, the lower ones usually narrowed to a 
subpetiolar base, those in the upper parts usually sessile and sometimes clasping; heads 
large and showy, variously arranged; involucre usually shallowly campanulate; phyllaries 
in several series, the outer ones usually broad and foliaceous ( very stiff in species No. 1 
and 2), coarse, usually scabrous, the outermost shorter than the middle and the inner
most smaller, thinner and each subtending a ray flower; receptacle Hat or slightly convex, 
chaffy throughout, the pales firm, usually pubescent apically; ray -flowers several, in 2 
or 3 series, pistillate, fertile, the rays showy, usually 2-4 cm. long, yellow ( white in 
S. albi-florum); disk ,fl.owers numerous, apparently pedect but infertile, the yellow
corollas 5-toothed but obscured by the long chaff; ray achenes strongly dorsiventrally
flattened, the thin edges broadly firm-winged, the wings often as broad as the body of
the achene and often prolonged apically so that the apex of the achene is emarginate,
the sides of the notch being defined by the 2 minute awnlike members which represent 
the pappus ( or these absent). 

An American genus of perhaps 20 species, the taxonomy of which is rendered difficult 
by the tendency of a number of the species to hybridize. 

1. Leaves pinnati6d ( 2)
1. Leaves not pinnati6d ( 3)
2(1 ). Wings of the achene prolonged beyond the apex of the bo�y of the achene to

form a V-shaped notch 3-5 mm. deep ............ 1. S. alb1f1orum. 
2. Wings of the achene not so greatly prolonged apically .................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. S. laciniatum.

3 ( 1). Leaves basal, or mostly confined to the basal few cm. of the stem length, ex
ceedingly reduced and represented only by bracts at midstem, the stem subscapose 
............................................. 5. S. gracile. 

3. Leaves not so confined, some well-developed ones present even at miclstem or above
(4) 

4( 3). Leaves mostly opposite even in the upper half of the stem and entire- or sub
entire-margined ( except the lowermost which are usually withered prior to 
anthesis ), long-tapered to an acute apex, gradually reduced upward so that 
some well-developed leaves are present nearly up to the base of the head or 
of the tight subcorymbiform aggregation of heads .. 3. S. asperrimum.

4. Leaves alternate in the upper third to two-thirds of the stem, usually coarsely
toothed ( except the uppermost), ovate-elliptic, much-reduced upward so that 
well-developed leaves are rare in proximity to the solitary more or less irregularly 
scattered heads ............................... 4. S. Simpsonii var. Wrightii.
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1. Silphium albi.Oorum Gray. Perennial herb ( 2-} 4-10 dm. tall; stems terete ( striate
when dried}, very scabrous; leaves alternate, very rigid, deeply pinnatifid, about as 
broad as long; heads in a racemelike arrangement at the top, sessile or short-peduncled, 
large; involucre rigid; phyllaries ovate, thickened and at length coriaceous basally, the 
middle ones with equally long or longer-spreading foliaceous acumination but this 
seldom surpassing the disk; rays white, about 25 mm. long, numerous; achenes puberu
lent, the wings produced and dilated apically into somewhat triangular projections 
which are adnate to a pair of subulate and more or less projecting awns, the notch 
narrow, 3-5 mm. deep. Barren limestone knolls and prairies, n.-cen. Tex., Edwards 
Plateau and Plains Country, summer; endemic. 

This might be considered merely a variety of the next. 
2. Silphium laciniatum L. COMPASS-PLANT. Perennial herb ( 3-} 5-8 ( -12} dm. tall;

stems terete ( striate when dried), very scabrous; leaves alternate, very rigid, deeply 
pinnatifid, longer than broad, usually; heads in a racemelike arrangement at the top, 
sessile or short-peduncled, large; involucre rigid; phyllaries ovate or lance-ovate, 
thickened and at length coriaceous basally, the middle ones with equally long or longex 
spreading-foliaceous acumination often surpassing the disk; rays yellow, about 25-40 
mm. long, numerous; achenes nearly glabrous, the wings produced and dilated apically
into rounded projections, forming a notch 1-3 mm. deep. Rare in prairies, n.-cen., e.
and s.e. Tex., summer; Wisc., Ill. and Minn., s. to Tex.

3. Silphium asperrimum Hook. Perennial herb ( 3-) 5-12 dm. tall, with one or few
stems from the base, very sparingly branched, usually very scabrous-hispid at least above; 
leaves opposite nearly throughout, sessile and entire over most of the stems ( only the 
lowermost with subpetiolar bases and obscurely serrate margins), most of them long
tapering to an acute apex, very scabrous, only very gradually reduced upward so that 
even in the immediate vicinity of the head ( s} the leaves are well-developed; heads soli
tary or in a tight few-headed subcorymbiform aggregation, large; rays yellow. Incl. 
Texas plants referred to S. speciosum Nutt. Frequent in n.-cen. Tex., infrequent or rare 
in e. Tex., e. part of Edwards Plateau, summer; Mo., Okla. and Tex. 

Apparently intergrading with S. Simpsoni var. Wrightii which in tum intergrades with 
S. gracile.

4. Silphium Simpsonii Greene var. Wrightii Perry. Perennial herb with one or few
stems from the base, each irregularly and sparingly ascending-branched above, usually 
very scabrous-hispid at least aliove; leaves opposite usually only in the lower third ( to 
two-thirds in some specimens) of the stem, alternate and much-reduced in size and 
abundance above (so that no well-developed leaf is in proximity to a head), mostly 
serrate, ovate-elliptic; heads usually solitary, terminal on the branches which are few 
and of irregular lengths, thus scattered in no definite arrangement; rays yellow. S. 
Reverchonii Bush. Infrequent in n.-cen. and e. Tex., summer; also La.; the var. Simp
sonii occurs in F1a. 

This can be interpreted as a relatively unstable taxonomic segregate resulting from 
past introgression of S. asperrimum and S. gracile, for it is intermediate between them 
and grades into both. 

5. Silphium gracile Gray. Perennial subscapose herb ( 2-} 3-6 dm. tall, usually with
a single simple monocephalous stem; leaves few, crowded near the base, scabrous, ser
rate, only very reduced bracteal ( if any) leaves are present at midstem; rays yellow. 
Infrequent, s.e. Tex., s. to Aransas Co., in sandy soil, late spring-summer; also La. 

See remarks under S. Simpsonii. 

56. BERLANDIERA DC. 208 GREEN-EYES 

Herbaceous or suffrutescent perennials, arising from fleshy taproots; stems usually 
branched, decumbent to erect; herbage pubescent with multicellular trichomes, tomen
tose to scabrous; leaves alternate, simple, sessile to long-petiolate, ovate, obovate, deltoid, 
lanceolate or spatulate, cuneate to truncate or cordate at base, obtuse to acute at apex, 
the margins dentate, to crenate or lyrate-pinnatifid; heads multiflowered, paleaceous, 
usually paniculate-corymbose; receptacle small, somewhat turbinate with flattened or 

'°' Contributed by Donald J. Pinkava. 
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slightly depressed summit; ray -flowers 2 to 13, usually 8, uniseriate, ovulate; rays yellow 
to orange-yellow with 9 to 12 anastomosing abaxial veins either green or red to maroon; 
disk flowers effectively staminate and ( in our species) with red to maroon corollas; 
pappus absent or an inconspicuous crown of 2 or 3 small teeth; achenes wingless, dorsi
ventrally compressed, pubescent adaxially; 2 adjacent pales and disk flowers and the 
subtending phyllary adhering to each ripening achene and abscising with it; stringlike 
appendages retained about the receptacle. 

A genus of four species of southern United States and northern Mexico. 

I. Veins on undersurfaces of rays red to maroon; peduncles scabrous to subscabrous
and leaves velvety with usually at least some lyrate-pinnatifid; stems arising from 
a persistent basal rosette ..............•...•.... 1. B. lyrata. 

1. Veins on undersurface of rays green; plant not with both scabrous to subscabrous
peduncles and velvety leaves; leaf shapes variable but not pinnatifid; stems not 
arising from a persistent rosette ( 2) 

2(1 ). Peduncles with long flne matted hairs; blades velvety, usually ovate, petioled .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . 2. B. pumila. 

2. Peduncles with coarser erect to spreading or curling hairs; blades Hnely hirsute to
subscabrous, ovate to deltoid ( 3) 

3 ( 2). Midstem leaves hirsute to subscabrous, lanceolate to deltoid, serrate to dentate, 
about two thirds as broad as long, short-petiolate or sessile; peduncles densely 
long-hirsute ........ ....•..................... 3. B. texana. 

3. Midstem leaves finely to coarsely hirsute, usually crenate, one half to one and one
fourtl1 times as broad as long, petioled; peduncles with spreading to erect hairs; 
intergrades to 2 and 3 above ........ ............ 4. B. X betonicifolia. 

I. Berlandiera lyrata Benth. Herb with erect to decumbent stems to 12 dm. tall, rising
from a persistent basal rosette or a cluster of shortened leafy branches; leaves velvety, 
lower ones long-petiolate; blades except sometimes the uppermost and/or lowermost 
lyrate-pinnatifid, the terminal lobe crenate to irregularly incised; peduncles long, 
scabrous to subscabrous; heads 13-17 mm. wide; rays yellow to orange-yellow, 10-14 mm. 
long, 5-5.8 mm. wide, with red to maroon veins beneath ( sometimes entire lower surfaces 
so colored); achenes small, elongate, 4.5-6 mm. long, 2.7-3.7 mm. wide, quick-maturing. 
B. incisa T.&G. Dry rocky limestone soils, roadsides, Tex. Panhandle and Pecos River
westw., most seasons of the year except during coldest weather; Kan., Colo., N.M. and
Ariz., s. to S.L.P. and Ags.

On some of the higher mountains ( Guadalupe and Glass mts.) are populations with 
unlobed, merely crenate blades. These have been distinguished as var. macrophylla Gray. 

2. Bcrlancliera pumila ( Michx.) Nutt. Herbaceous to suffrutescent perennial to 7 dm.
tall, erect, usually ·branching; leaves ovate, obtuse, usually cordate, well-distributed along 
stem, without a persistent basal rosette; midstem leaves usually three fourths to one and 
one fourth times as broad as long, velvety, with crenate margins; peduncles with dense 
fine long matted hairs; heads 14-18 mm. wide; rays 12-20 mm. long, 6-9 mm. wide, deep 
yeliow to orange-yellow, with green veins beneath; achenes 4.5-6 mm. long, 3-4 mm. 
wide. B. tomentosa (Pursh) Nutt. (incl. var. dealbata T.&G.). Along roadsides and 
grazed areas, woodland borders and open woodlots, often in deep loose sandy soils, e. 
Tex., usually spring and summer, less commonly in the fall; S.C., Ga., Fla., Ala., La. 
and Tex. 

3. Berlandiera texana DC. Suffrutescent perennial to 12 dm. tall, often much-branched;
midstem leaves sessile or short-petioled, about one half to two thirds as broad as long, 
the wider leaves found on plants toward the eastern portion of range, triangular to ovate 
with serrate to partially doubly serrate to dentate margins, stiffiy hirsute to subscabrous, 
leaves well-distributed or crowded near summit; peduncles short, densely long-hirsute, 
bearing heads 18-27 mm. wide; rays 10.5-17 mm. long, 6.5-9 mm. wide, deep yellow to 
orange-yellow, with green veins beneath; achenes large, obovate, 4.5-6 mm. long, 3-4.8 
mm. wide. B. longifolia Nutt. Commonly of sandy soils, at woodland margins, on hill
sides or along lightly shaded river banks; cen. and w. Okla. and n.w. Tex. plants have
scabrous leaves and hirsute to subscabrous peduncles; also Mo.

Arkansas and south-central Texas plants have wider leaves with more obtuse apices, 
the pubescence is less erect .and is often matted on lower portion of stem. 
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4. Berlandiera X betonicifolia (Hook.) Small ( pro. sp.) Herbaceous to suffrutescent
perennial with well-distributed leaves; stem usually branching; leaves variable, triangular 
to ovate; blades one half to one and one fourth times as broad as long, with dentate or 
serrate to coarsely doubly crenate margins, finely hirsute to nearly subscabrous; peduncles 
with fine curling long somewhat spreading hairs; heads 12-18 mm. wide; rays 9-18 mm. 
long, 5.4-9 mm. wide, deep yellow to orange-yellow, with green veins beneath; achenes 
4-5.5 mm. long, 2.5-4 mm. wide.

This is considered to be a product of crossing of B. pumila and B. texana. Most char
acters are intermediate to those of the putative parents in varying degrees and combina
tions over its range of east-central Texas and western Louisiana. 

57. LINDHEIMERA GRAY & ENGELM.

A monotypic genus. 

1. Lindheimera texana Gray & Engelm. TEXAS YELLOW STAR, LINDHEIMER DAISY,

Slenderly taprooted annual, ( 5-) 8-20 ( -30) cm. tall, typically with a single nearly 
simple stem, usually with slightly harsh spreading pubescence; leaves alternate, crowded 
over most of the stem, obovate ( rarely ovate) to oblanceolate, narrowed to both ends, 
coarsely toothed in the distal half, essentially sessile, bright-green; heads solitary on 
peduncles 1-3 (-4) cm. long; involucre 10-15 mm. high, roughly hemispheric; phyllaries 
in 2 series, ( 4 or) 5 external and ( 4 or) 5 internal, the outer 5 longer, narrower, more 
roughly pubescent and more acute; receptacle in 2 parts, the outer a narrow ring where 
the ray flowers are attached and a central stele 1-2 mm. high where the disk flowers are 
attached, chaffy throughout; ray -flowers ( 4 or) 5, pistillate, fertile, the yellow ray about 
1 cm. long and 2-toothed apically, showy; disk 'flowers perfect but infertile, the corolla 
yellow or red-brownish-yellow, 5-toothed; ray achenes very large, dorsiventrally com
pressed, Bat and appressed to and nearly as large as the ( 4 or) 5 inner phyllaries, nearly 
as broad as long, wing-margined; disk pappus of 2 persistent awned scales, one over each 
shoulder of the achene. Abundant in prairies of n.-cen. and s. part of e. Tex. and Edwards 
Plateau, less abundant in Plains Country, spring; also Coah. 

58. ENGELMANNIA GRAY

A monotypic genus. 

I. Engelmannia pinnatifida Nutt. ENGELMANN DAISY. Perennial densely hispid herb
from stout woody taproot, ( 1-) 2-5 dm. tall; stems one to several from the crown; basal 
leaves ( 1-) 2-3 dm. long, deeply once-pinnatifid; stem leaves 8-30 cm. long, deeply 
pinnatifid; in the upper dm. of the plant the branches numerous and pedunculiform, each 
branch capped by a head; involucre 6-10 mm. high, hemispheric; phyllaries in about 3 
subequal series, those of outer series linear and green for most of their length (slightly 
dilated ancl discolored at the very base), the middle series slightly broader and dis
colored in the basal half, the inner series very broad and white-indurate most of their 
length; receptacle essentially flat and chaffy throughout, the pales linear; ray flowers 
usually 8, pistillate, fertile, each subtended by one of the inner phyllaries, the rays yellow, 
about I cm. long, elliptical, minutely 3-toothed apically; disk flowers perfect but infertile, 
the corolla yellow and 5-toothed terminally; ray achene dorsiventrally flattened, obovate; 
ray pappus of a few tardily deciduous scales, 2 slightly larger than the rest ( one over 
each edge of the achene). Frequent in calcareous open uplands over the state ( not the 
forested sandy areas of e. Tex.), commonest in n.-cen. Tex. and Edwards Plateau, spring 
(-summer); Neb., Co1o., Kan., Okla., Tex., N.M., Chih., Coah., N.L. and Tam. 

59. PARTHENIUM L.209 

Bitter aromatic herbs or shrubs; leaves alternate, entire to highly divicled; heads small, 
many-Bowered, inconspicuously radiate, white, borne singly or in terminal corymbose or 
paniculiform aggregations; involucre usually nearly hemispheric or broader, of several 

:m Adapted largely from Reed C. Rollins in Contr. Gray Herb. n.s. 172:1-73. 1950. 
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broad green phyllaries, the inner ones usually subtending the ray achenes and slightly 
shorter than the outer ones; receptacle slightly convex or flattish, chaffy throughout; ray 
-/lowers 5, pistillate, fertile, the white corollas and styles persistent at the apex of the 
mature achenes; disk -flowers seeming perfect but infertile, numerous, their corollas 
whitish; all the disk florets except the peripheral row of 10 disarticulating and falling as 
a unit with their subtending pales; ray achenes dorsiventrally compressed, very Bat, 
rotund in outline, the margins thickened into riblike structures which are attached to the 
contiguous pair of infertile disk Bowers and the subtending phyllary, the achene, 2 at
tached Bowers and phyllary falling together at maturity; pappus of 2 or 3 awns or 2 
scales, or absent. 

An American genus of about 16 species. 

l. Shrubs; pappus of 2 or 3 awns or absent; heads truncate apically ( 2)
1. Herbs; pappus scalelike or aristate; heads slightly convex on top ( 3)

2(1). Heads congested on a long (1-2 dm. long) naked peduncle arising from below
the branch apex; leaves silvery-canescent from a dense covering of appressed 
trichomes .................................... I. P. argentatum. 

2. Heads not congested, in paniculately corymbose arrangements terminating the
branches; peduncles short and bracteate; leaves white-tomentose ......... ... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. P. inca11u1n. 

3( 1 ). Pappus of 2 weak linear awns; leaves large, variously dentate but not lobed; 
heads in flat-topped corymbose arrangements ...... 3. P. hispidum. 

3. Pappus of 2 lateral scales; leaves deeply lobed to divided; heads loosely paniculate
on numerous fertile branches ( 4 ) 

4( 3 ). Upper leaves and bracts pinnatifid, not markedly reduced upward; peduncles 
stout, the adjacent bract well-developed and often bilobed; pubescence of stems 
and leaf veins usually of long white trichomes much longer than those of the leaf 
blades; biennial or perennial .................... 4. P. confertum. 

4. Upper leaves and bracts entire or bilobed with a linear terminal segment, the leaves
markedly reduced upward; head-bearing region widely branching; peduncles 
slender, the adjacent bracts much-reduced to obsolete; pubescence similar on 
stems, leaf veins and blades; annual .. . . . .. . . ..... 5. P. Hysterophorus. 

1. Partheoium argentatum Gray. GuAYULE. Shrub 3-10 dm. tall, intricately branching
just above the base, extremities of branches silvery-canescent; leaves long-petioled, silvery
canescent with dense covering of peltate trichomes, spatulate to narrowly oblanceolate, 
acute to acuminate, 2-6 cm. long, 5-20 mm. broad, entire to several-toothed; pedunculi
fonn, nearly naked axillary branches rising 1-2 dm. and topped by a congested mass of 
flat-topped heads; pappus 3 erect to slightly spreading awns. Locally abundant in cal
careous deserts in the Trans- Pecos, (spring-) fall; Tex., Chih., Coah., N.L., Dgo., Zac. 
and S.L.P.; with an outlying station in Hgo. 

See remarks under the next species. 
2. Parthenium incaoum H.B.K. MARIOLA. Shrub 4-10 dm. tall, intricately branched

from the base, the branches cottony-pubescent with long simple trichomes, at length 
glabrate; leaves mostly lyrate, broadly oblong to obovate, short-petioled, lobed, some
times deeply so ( the lobes rounded), densely cinereous-tomentose beneath, less densely 
so above, 1-6 cm. long, 5-20 mm. broad; heads in paniculately corymbose groups termi
nating the main branches, Bat-topped; pappus of 2 lateral divergent to erect pubescent 
awns and a weaker ventral awn ( the latter occasionally absent). Very frequent in Trans
Pecos deserts, infrequent e. to Plains Country, Edwards Plateau and along the Rio 
Grande s.e. to Starr Co. in the Rio Grande Plains, summer-fall; Ariz., N.M., Tex., s. and 
s.e. to Jal., Michoac. and D.F.

This species and P. argentatum have hybridized and occasional hybrid swarms or
contaminated individuals are found which cannot be referred with certainty to one or the 
other species. 

3. Parthenium hispidum Raf, FEVEI\FEW, Perennial herb; roots often laterally branched
to form underground runners; stems pilose-hispid, unbranched below, striate, 2-4 mm. 
thick, 2-8 dm. tall; basal leaves long-pctioled; bfades pilose-hispicl, broadly lanceolate to 
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ovate, crenate to somewhat dentate, 6-20 cm. long, 5-10 cm. broad, with subpetiolar 
base 6-15 cm. long; lower stem leaves similar to basal, sometimes with a interruptedly 
winged subpetiolar base; upper stem leaves sessile, auriculate to scarcely so, ovate to 
ovate-lanceolate, crenate to dentate, pilose-hispid particularly along the veins; heads 
slightly convex on top, in Hat-topped corymbose groups; pappus of 2 rather weak linear 
awns. P. irltegrifolium of auth. Rare in extreme n.e. Tex. ( Bowie Co.), spring?-summer; 
W.Va., Va., N.C., Mich., Ill., Mo., Kan., Okla., La., Ark. and Tex.

4. Parthenium confertum Gray. Biennial or perennial herb; stems 1 to few from the
base, branched above, longitudinally striate, 2-7 dm. high, densely hirsute with long 
simple trichomes; lower leaves pinnatifid to lyrate, with subpetiolar base, densely hirsute; 
middle and upper leaves sessile, usually crowded, pinnatifid to bipinnatifid, oblong in 
outline, often crenate, the lobes obtuse; heads slightly convex on top, loosely paniculate 
on numerous branches; pappus scales 2, broadly oblong to ovate or triangular, petaloid, 
often erose apically. Incl. var. divaricatum Roll. and var. microcephalum Roll., P. lyratum 
(Gray) Gray. Frequent in Trans- Pecos deserts and mts., e. to s. Plains Country, Edwards 
Plateau and Rio Grande Plains, summer-fall; Tex., N.M., Chih., Coah., N.L., S.L.P. 
and Zac. 

Somewhat variable in the presence or absence of minute rays on the ray flowers, the 
shape of the chaff paleae, etc. 

5. Parthenium Hysterophorus L. FALSE RAGWEED, SANTA MARIA FEVERFEW, c1cu
TILLA. Taprooted annual; stems hirsute, single from the base, paniculately branched 
above, longitudinally striate, 3-10 dm. tall; lower leaves forming a basal rosette, pinnati
fid to bipinnatifid, hirsute, with a subpetiolar base; upper leaves entire to slightly lobed, 
sessile or with a short subpetiolar base, hirsute; heads slightly convex on top, numerous, 
borne in open paniculiform arrangements 3-4 mm. broad, densely pubescent; pappus of 
2 scales, petaloid, closely adjoining corolla on either side, ovate to oblong, entire to 
faintly notched. Locally very abundant in disturbed ground, Rio Grande Plains and s.e. 
Tex., less frequent n. into n.-cen. Tex. and infrequent elsewhere in the state, summer-fall; 
very widespread in the warmer parts of Am., adv. as a weed n. to Mass., Mich. and Okla.; 
perhaps adv. to Tex. 

60. IV A L. 210 SUMP-WEED. MARSH-ELDER 

Annual or perennial herbs, glabrous or pubescent; leaves alternate or opposite, entire, 
serrate, lobed or pinnately divided; heads in a spiciform, spiciform-racemiform or panicu
late arrangement, 2-8 mm. broad, containing both pistillate and staminate flowers, the 
pistillate flowers peripheral, the staminate flowers representing the disk flowers in the cen
ter of the head; receptacle essentially Hat, paleaceous throughout; involucre hemispheric 
or turbinate; phyllaries 3 to 9, sometimes imbricate, free or united; staminate (disk) 
flowers 3 to 20, their corolla funnelform, 5-lobed, to 6 mm. long; peripheral pistillate 
flowers 1 to 9, the corolla tubular, truncate, to 6 mm. long or in some species rudimentary; 
achenes 1-13 mm. long, cuneate to obovate, somewhat compressed, glabrous, resin
dotted, tuberculate or pubescent at maturity. 

A North American genus of 19 species. 
1. Leaves lobed or dissected, or rarely unlobed but serrate; corolla of the peripheral

(fertile) flowers absent or rudimentary ( 2) 
I. Leaves never lobed or dissected; peripheral (fertile) flowers with developed

corolla ( 4) 
2 ( 1). Leaves serrate, sometimes 3- to 5-lobed, never pinnatifid ....... ....... .... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. I. xantli ifolia. 
2. Leaves pinnatifid ( 3)

3 ( 2). Perennial; leaves villous-tomentose ...... ..... ... 7. I. dealbata. 
3. Annual; leaves not tomentose ................ ...... 6. I. ambrosiaefolia. 

4 (I). Phyllaries united ( 5) 
4. Phyllaries free ( 6)

:io Largely adapted from R. C. Jackson in Univ. Kan. Sci. Bull. 41 :793-876. 1960.
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5( 4). Taprooted annual .................. . ......... 4. I. angustifolia. 
5. Perennial with creeping rootstocks ................. 5. I. axillaris. 

6( 4). Annual; phyllaries hispid; mature achenes with few remote resin-dots; leaves of 
midstem usually ovate .............. ........... 3. I. annua. 

8. Perennials; phyllaries not hispid; mature achenes with numerous resin-dots; leaves
of midstem lanceolate to obovate ( 7) 

7 ( 6). Leaves of midstem alternate, glabrous and fleshy; phyllaries 6 to 9, imbricate .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. I. imbricata. 

7. Leaves of midstem opposite, puberulent, not fleshy; phyllaries 4 to 6, not or only
slightly imbricated ........................... 2. I. frutescens. 

1. Iva imbricata Walt. Perennial, woody at the base; stems decumbent, branched
above, to 1 m. high, glabrous; leaves 1- 5 cm. long, sessile, entire or rarely serrulate, 
the lowermost opposite, the midstem and upper ones alternate, oblanceolate to oblong, 
acute, thick, indistinctly 3-nerved; leaves of the head-bearing region reduced to bracts, 
entire; heads in racemes; involucre hemispheric to campanulate, 5- 8 mm. broad, 3.5- 5.8 
mm. tall; phyllaries 6 to 9, free, imbricate, broadly obovate to orbicular, the margins
membranous and erase, the dorsal surfaces glabrous; pales subtending the staminate
( disk) flowers spatulate or oblanceolate, erase apically, those subtending the peripheral
pistillate Bowers oblanceolate to elliptic; staminate flowers numerous, 4-6 mm. long;
pistillate flowers 2 to 4, corolla 1-1.5 mm. long; achene 3.5- 5 mm. long, brown, resin
dotted at maturity. Rare on sandy beaches in s.e. Tex., known only from Mustang Island,
Nueces Co., Aug.; also beaches in Va., Fla., La., Bah. I. and Cuba.

2. Iva frutescens L. Bushy perennial; stems 5-3 5 dm. tall, strigose above, glabrous
below; leaves 4-12 cm. long, opposite below, becoming alternate in the head-bearing 
region, ciliolate with usually 5 to 17 teeth on each side, narrowly lanceolate to lanceo
late or elliptic to obovate, often petioled, 3-nerved, strigose above and below, 2.5 to 8 
times as long as broad; bracteal leaves of the head-bearing region linear, mostly entire; 
heads numerous in leafy panicles; involucre hemispheric, 4-6 mm. broad, 2-4.5 mm. 
high; phyllaries 4 to 6, free, obovate or ovate, sparingly strigulose on the back; palea 
subtending the staminate flowers linear to narrowly spatulate to oblanceolate; pales sub
tending the pistillate flowers broadly oblanceolate to oblong or broadly spatulate to 
elliptic; staminate flowers 6 to 19, with corollas about 2 mm. long; pistillate flowers 
4 to 6, corolla about 1 mm. long; mature achenes brown, resin-dotted, 1-3.9 mm. long. 
Infrequent in mud Bats and shallow water in coastal areas, s.e. Tex., s.w. as far as 
San Patricio Co., June-Oct.; the species as a whole occurs from N.S. to Tex. along the 
coast. 

Essentially all our plants are referable to the var. frutescens with their leaves mostly 
5 to 8 times as long as broad, the measurements of the flower and head parts approach
ing the lower limits of those given in the general description and the entire plant usually 
over 1 m. high. Another variety, the var. oraria (Bartlett) Fern. & Crise., has been col
lected rarely at Galveston, the specimens perhaps representing casual introductions. It
differs from var. frutescens mainly in being a smaller plant with typically larger elliptic 
to broadly lanceolate leaves. 

3. Iva annun L. MARSH-ELDER, PELOCOTE. Taprooted annual 4-20 dm. tall; lf'aves op
posite, 3-12 cm. long, ovate or becoming lanceolate upward, reduced in tl1e head-bearing 
region to bracts; petioles present; heads in a terminal spiciform arrangement; involucre 
turbinate, 4-5 mm. broad; phyllaries 3 or 4, free, cuneate, apically rounded or truncate, 
dorsally hi�pid, hispid-ciliate marginally; pales subtending the staminate Bowers mostly 
linear with sessile glands, those subtending the pistillate flowers filiform or with clavate 
tips, sometimes absent; staminate flowers 9 to 17, corolla about 2.5 mm. long; pistillate 
flowers 3 to 5, corollas about 1.5 mm. long; mature achenes 2-4.5 mm. long, brown, 
broadly ovate, lenticular. I. caudata Small, I. ciliata Willd. E. half of Tex., w. to Wheeler, 
Taylor, Travis, DeWitt and Hidalgo cos., late summer and fall; most of e. U.S., w. to 
Neb., Kan., Okla., Tex. and Tam. 

4. Iva angustifolia DC. Annual, rarely overwintering; stems 5-12 (-14) dm. tall, 1-10
( -2 5) mm. thick at the base, much-branched above, sparingly to densely strigose; leaves
opposite below, becoming alternate above, petiolate, entire or serrate, linear-lanceolate to
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lanceolate, conspicuously 3-nerved on the larger leaves, strigose above and below, 2-4 
(-5) cm. long, 2-8 (-12) mm. broad, bracts of the head region lanceolate to linear or 
linear-filiform; heads subsessile in the axils of bracts; involucre turbinate, 2-3 mm. broad, 
2-3 ( -4) mm. high; phyllaries united into a cup, strigose to hispid on the backs, villous
ciliate at the tips; receptacular scales subtending the staminate flowers filiform to linear,
those of the pistillate flowers absent; staminate flowers 1 to 3 ( to 5), the corolla about
2 mm. long; pistillate flowers 1 or rarely 2 in each head, the corolla about 1.5 mm. long;
mature achenes black, rugose, sometimes pubescent at the apex, 2-2.8 mm. long. E., s.e.
and n.-cen. Tex., Edwards Plateau, Trans-Pecos and Rio Grande Plains, locally abundant,
late summer-fall; Ark., Okla., Tex. and La.

The plants of the sandy coastal areas of the Rio Grande Plains have a tendency to be 
robust, the plants and the stems approaching the maximum values given in the general 
description above, and they may have a tendency to overwinter more often than those 
farther north. The leaves and especially the bracts in the head region have a tendency to 
be proportionately broader than those of the plants farther north. These have been 
called I. angustifolia var. latior Shinners and I. texensis R. C. Jackson. They can at most 
be considered varietally distinct. 

5. Iva axillaris Pursh. Perennial herb from creeping rootstocks; stems herbaceous
or ligneous at base, 3-6 run. tall, strigose to villous; leaves opposite or becoming alternate 
above, subsessile, unlobed, at margins entire, ovate to elliptic or sometimes spatulate, 
obtuse, indistinctly 3-nerved; leaves of the capitulescence smaller but similar; heads 
short-peduncled, solitary in the upper bract axils; involucre hemispheric, 4-5 mm. broad, 
about 2.5-3 mm. high; phyl1aries 4 or 5, united to the middle or above to form a cup 
( rarely 1 phyllary free), the tips rounded; palea of staminate flowers oblanceolate to 
spatulate, those of the pistillate flowers oblanceolate or absent; staminate flowers 8 to 
20; corolla 2-2.5 mm. long; mature achenes brownish, 2.5-3 mm. long. In tl1e Panhandle 
(Bailey and Oldham cos.), in and about playa lakes, Apr.-July; Man., Alta. and Wash. 
s. to Tex., N.M., Ariz. and Calif.

6. Iva ambrosiaefolia (Gray) Gray. Much-branched annual; stems 3-8 dm. tall,
terete, velutinous and hispid, or with only appressed hairs; leaves alternate, 9vate, 5-6 
cm. long, bipinnatifid with confluent segments, pubescent on both surfaces, sometimes
hispid on the main veins, ultimate segments obtuse or acute and toothed; heads numerous,
usually short-peduncled in axillary spikes or panicles and terminal naked panicles; in
volucre hemispheric, 2-2.5 mm. high, 4-5 mm. thick; phyllaries 5, obovate to oblanceo
late, sparingly hispid on the backs; pales subtending the staminate flowers linear-spatulate,
those subtending the pistillate flowers cuneate-obovate, obtuse to truncate, the apex entire
or slightly erose; staminate flowers numerous, their corolla about 1.5 mm. long; pistillate
flowers 6 to 8 in each head, corolla vestigial or absent; achenes corky and ridged .when
immature, usually smooth and black at maturity, 1.2-1.5 mm. long. Infrequent in the
Trans-Pecos deserts, late swnmer and fall; Ariz., N .M. and Tex., s. to Dgo., Zac. and
S.L.P.

1. Iva dealbata Gray. WooLLY SUMP-WEED. Perennial; stems erect, 3-7 dm. tall, striate
angled, tomentose; leaves petioled, alternate, oblanceolate in butline, 5-12 cm. long, pin
nately cleft and veined, rugose-tomentose above and below, the terminal divisions ovate 
or oblanceolate, the basal divisions usually lanceolate; heads numerous in tem1inal 
panicles; involucre hemispheric, about 3 mm. thick; phyllaries 5, distinct, slightly 
imbricate, ovate, the margins membranous and villous-ciliate, usually glabrous on the 
backs; pales subtending the staminate flowers absent, vestigial or rarely well-developed 
and oblanceolate, those subtending the pistillate flowers rarely present; staminate flowers 
7 to 14, corolla about 1.5 mm. long; pistillate flowers usually 5, corolla 0.3-0.7 mm. long; 
achenes dark-brown or purplish-brown at maturity, 1.4-2 mm. long. Locally abundant 
in calcareous deserts in the Trans-Pecos, late summer and fall; N.M. and Tex. s.w. to 
Dgo., Zac. and S.L.P. 

8. Iva xanthifolia Nutt. Robust annual; stem 4-20 dm. tall, usually glabrous but
sometimes pubescent; leaves of midstem opposite, 7-30 cm. long, 3-nerved, usually 
scabrous above, strigose or tomentose below, ovate or subcordate, coarsely serrate and 
sometimes 3- to 5-lobed; heads numerous in axillary spikes or panicles and naked terminal 
panicles, sessile or pedunculate; involucre turbinate, 4-5 mm. broad; phyllaries 5, obovate, 
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acwninate, hispid on the backs; pales subtending the staminate flowers subulate or fili
form but sometimes absent in the center of the receptacle, those subtending the pistillate 
flowers obovate, concave, ciliate; staminate flowers 8 to 20, corolla about 2.5 mm. long; 
pistillate flowers usually 5, corolla 0.5 mm. long or represented only by a small flange 
at the base of the style; mature achenes obovate, finely muricate, usually dark-brown, 
about 3 mm. long. Infrequent in sandy stream beds and sandy stream margins, higher 
parts of the Plains Country, late summer to fa)]; Que. to Alta. and s. to D.C., 0., Mo., 
Tex., N .M. and Ariz. 

61. HYMENOCLEA T. & G.

A western American genus of about 4 species. 
1. Hymenoclea monogyra T.&G. BURRO-BRUSH. Perennial broomlike subshrub 5-10

( -20} dm. tall, densely branched, the branches ascending; leaves alternate, linear or
usually filiform; heads in small roughly globose axillary clusters, about 5 mm. high, of
2 kinds, the more numerous heads of staminate flowers and the less numerous pistillate
ones, both kinds present in the same cluster; staminate heads with about 5 to 10 flowers,
with a few papery obovate phyllaries and the outer flowers subtended by chaff but the
inner not; corollas off-white, tubular and 5-toothed apically; pistillate heads bizarre, !
flowered; involucre papery, whitish, with a basal obconical portion about 1 mm. high
and 9 to 12 spreading obovate outer phyllaries about 2 mm. long forming a saucer
shaped winglike structure, and in the middle of the "saucer" a few inner phyllaries
united to form a tubular-conic coroUa-like structure, the solitary pistillate flower com
prising merely an ovary and deeply bifurcate style occupies the basal cup and the inner
tube cone, the tips of the style protruding from the top of the cone; pappus absent; entire
pistillate head becomes airborne as a unit. Locally frequent in sandy desert washes in the
Trans-Pecos, rare e. in Edwards Plateau, Sept.-Oct.; Tex., N.M., Ariz., Calif., Baja
Calif., Son. and Chih.

62. AMBROSIA L. 211 RAGWEED 

Annual or perennial herbs ( when perennial usually proliferating from runnerlike 
roots), 2-30 dm. tall, leafy, resinous and aromatic with glandular trichomes; leaves alter
nate or opposite at the lower nodes (in some species opposite nearly throughout), entire 
or palmately lobed or (usually} pinnately lobed or dissected, usually petiolate; ray flowers 
absent; heads unisexual, both staminate and pistillate borne on the same plant; staminate 
usually in narrow elongate racemelike or spikelike aggregations; pistilJate clustered in 
axils of leaves and bracts below; staminate heads nodding, usually hemispheric; phyl
laries few, uniseriate, more or less united; involucre frequently oblique by elongation of 
the portion away from the stem; receptacle flattish, chaffy throughout ( the pales nar
row); flowers several to many with rudimentary pistil ( pistillodium) and wholly aborted 
ovaries; anthers usually more or less separated at anthesis; pappus absent; pistillate heads 
with one or few flowers; phyliaries fused about flowers to form a hard indehiscent nutlike 
receptacle, the phyllary tips more or less evident as spiny processes that project from 
the surface of the involucral body at maturity; flowers lacking pappus, corolla and andro
ecium. Franseria Cav. 

A predominantly American genus with approximately 43 species, many of these being 
desert shrubs. They are wind-pollinated, the pollen of all species being highly allergenic. 
1. Tubercles or spines of the pistillate head scattered in several series over the body of

the fruiting involucre ( 2) 
1. Tubercles or spines of the pistillate head in a single series (or absent) near the apex

of the fruiting involucre ( 4) 
2( l}. Pistillate heads with 2 apical beaks, 2 flowers and 2 ceJls; foliage silver-canescent 

...... .. ........ ....... .. .. . ..... .. ..... .. ... 1. A. Grayi. 
2. Pistillate heads with a single apical beak, flow<'r aml cell; foliage green ( 3)

:u Contributed by Willard W. Payne.



Compositao (Sunflower Family) 1631 

3 ( 2). Pistillate head at fruiting time 2-5 mm. long; involucral spines short and 
incurved; staminate involucre lacking striations .... 2. A. confertifiora. 

3. Pistillate head at fruiting time 6-10 mm. long; involucral spines elongate and straight;
staminate involucre with three black striations on distal lobes ............... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. A. acanthicarpa. 

4( 1 ). Staminate heads sessile in a spikelike arrangement; staminate involucre very 
oblique, produced on side away from the stem into a lanceolate-acuminate lobe .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . 4. A. bidentata. 

4. Staminate heads stalked in racemelike arrangements; staminate involucre only slightly
if at all oblique (5) 

5( 4). Annual; cauline leaves distinctly petiolate ( 6) 
5. Perennial; cauline leaves subsessile ( 7)

6(5). Leaves broadly 3- to 5-lobed or unlobed; staminate head with 3 striations on
distal lobes .................................. 5. A. trifida. 

6. Leaves pinnately lobed or dissected; staminate head lacking striations on distal lobes
..•..•.••....••..........•.....•••........••• 6. A. artemisiifolia. 

7 ( 5). Median leaves of flowering stems entire, silky-pubescent ..•................ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. A. cheiranthifolia. 

7. Median leaves of flowering stems pinnately lobed and toothed, scabrous-pubescent .•
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. A. psilostachya. 

I. Ambrosia Grayi ( A. Nels.) Shinners. Upright perennial herb, proliferating by
adventitious shoots from runnerlike underground roots, forming large colonies; leaves 
alternate; blades narrowed to petiolar bases to 5 cm. long, with several small 
lobes below the main expanded blade-portion; main bladelike portion obovate-deltoid to 
lanceolate, to 1 din. long and 8 cm. broad, irregularly pinnately lobed, major basal lobes 
and terminal lobe much the largest, large lobes lanceolate-elliptical, serrate, both surfaces 
( and entire herbage) silvery gray-canescent; staminate heads in racemiform arrange
ments; pistillate heads in small clusters ( 2 to 5) or singly in axils of lower leaves and 
bracts; staminate involucres stalked, to 5 mm. broad, 5- to 9-lobed, the lobes often 
somewhat irregular, shallow, the upper surface with fine dark striations along the mid
veins obscured by pubescence; fruiting involucres to 7 mm. long and 4 mm. broad, each 
2-flowered; spines up to 15, scattered, narrowed to slender uncinate tips. Franseria to
mentosa Gray. Locally abundant in wet or seasonally moist swales and buffalo wallows,
and in moist clay soils under cult., higher parts of the Plains Country, summer-early
fall; Kan., Neb., Okla., Colo. and Tex.

2. Ambrosia confertiflora DC. Erect perennial forming large colonies by means of
proliferations from runnerlike roots, to 18 dm. tall; leaves alternate, narrowed to 
petiolar bases to 15 cm. long and often with 1 to several pairs of small lobes below the 
main blade portion; main blade ovate-lanceolate to lanceolate, pinnately to tetrapinnately 
lobed, the lobes lanceolate to linear, attenuated or abruptly terminated, to 16 cm. long 
and 15 cm. broad, usually smaller, both surfaces green to somewhat gray-green, glabrous 
or nearly so to densely strigose, becoming somewhat velutinous; staminate heads in 
racemifonn arrangements, the inflorescence often much-branched; pistillate heads usually 
abundantly produced in massive glomerules below the staminate "racemes;" staminate 
involucres stalked, to 1 cm. broad, 5- to 9-lobed, the lobes obscure and poorly defined 
to well-defined with the sinuses extending nearly halfway to point of stalk attachment; 
fruiting involucres to 5 mm. long and 4 mm. broad, often much smaller, the base tending 
to be elongate leaving the spines arranged on the upper two-thirds of the body, 1� 
( rarely 2-) flowered; spines 10 ( or fewer) to 20, short, 1 mm. ( or less) to 2 mm. long, 
slender, uncinate, often appressed, the bases associated with prominent involucral ridges 
and depressions. Franseria conferU/lora (DC.) Ry<lb., F. tenuifolia Harv. & Gray and 
var. tripinnatifida Gray, F. caudata Rydb., Ambrosia simulans Shinners. Abundant in 
the Trans-Pecos, less frequent in disturbed soil e. to Taylor, Travis, Nueces, Kleberg 
and Cameron cos., summer-fall; Tex., s.w. Okla. and Colo., w. to Calif. and s.e. to Gro. 
and Jal.; a<lv. in H.I. and P.R. 
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3. Ambrosia acanthicarpa Hook. Erect annual herb to 15 chn. tall, becoming much
branched; leaves opposite below, alternate above, narrowed to petiolar base; blade 
extremely variable, broadly deltoid to narrowly lanceolate, to about 8 cm. long and 
broad, pinnately to tripinnately lobed, the lobes from narrowly linear to obovate and 
abruptly acute, both surfaces green or the central portions of the lobes somewhat 
whitened by pubescence above, sparsely tomentulose to strigose or hispid-scabrous; 
staminate heads in racemiform arrangements, these often much-branched; pistillate heads 
in few- to many-headed clusters below; staminate involucres stalked ( stalks to 15 mm. 
long, usually shorter), 3-12 mm. broad, 3- to 9-lobed, the lobes shallow to well-defined 
with sinuses reaching halfway or more to point of stalk attachment, upper surface of 
three distal lobes usually marked with heavy black striations along midveins; fruiting 
i11volucres to 10 mm. long and 14 mm. broad, I-flowered; spines to 30, flattened (rarely 
nearly terete), linear to lanceolate, sharply pointed, to 8 mm. long, scattered, occasionally 
vestigial or absent. Franseria montana Nutt., F. acanthicarpa (Hook.) Cov. Locally 
abundant near El Paso, infrequent e. to Hudspeth Co., late summer-early fall; most of 
w. U.S., e. to Oak., Neb., Kan. and Tex.

4. Ambrosia bidentata Michx. SOUTHERN RAGWEED. Erect annual taprooted herb,
3-10 dm. tall, rough-hirsute, becoming much-branched, the lateral and terminal branches
often reaching approximately the same height; leaves mostly alternate, sessile, lanceolate,
acuminate, 3-5 cm. long, usually with one broad basal tooth on each side, green, both
surfaces hirsute, the hairs commonly with somewhat pustulate bases; staminate heads
numerous in dense spicate aggregations; pistillate heads 1 or few per cluster, nearly
hidden in  axils of leaves subtending the "spikes"; inflorescences usually unbranched;
staminate involucres sessile, glandular-granuHferous, very oblique, turbinate, 2 mm. or
more broad, the outer margin produced into a lanceolate hispid incurved lobe; fruiting
involucres I-flowered, hirsute, elongate, obovoid, usually 4-angled, each angle terminat
ing in a very sharp subulate spine 1 mm. long or longer and directed forward, the beak
subulate and fully 2 mm. long. Rare in prairies in n.-cen. Tex. ( Lamar Co.), Aug.-Sept.;
Ill., 0. and Ky. to La., Tex., Neb. and Okla.

5. Ambrosia tri6da L. GIANT RAGWEED. Tall erect annual taprooted herb, 1-3 (-5)
m. tall; stem angled, striate and scabrous; leaves opposite nearly throughout, scabrous on
both sides, with petioles 5-15 cm. long, wingless or very narrowly winged; blades of
lower leaves orbicular in outline, 1-2 dm. long, usually deeply 5-cleft, the major divisions
often 2- to 3-lobed, the upper commonly 3-cleft or simple, becoming rhombic or ovate
lanceolate in outline, blades sometimes simple throughout, margin serrate; staminate
heads in racemiform arrangements, these often much-branched and paniculate; pistillate
heads in small to large clusters in axils of bracteal leaves below the "racemes," subtended
by ( usuany) lobed bracts; staminate involucres saucer-shaped, 3 mm. broad, with 6 to
8 rounded lobes, the 3 outer lobes with dark striations on the upper surface, hispidulous
between the ribs, pales of the receptacle rudimentary; fruiting involucres obovoid, about
4 mm. long, reticulate and with 4 to 8 obtuse ridges and as many small or obsolete
tuberculate spines, the conic beak I mm. long or more. Abundant in seasonally moist
stream bottoms and overflow areas throughout the e. and n. halves of the state, late
summer-fall; throughout the midwest. and cen. U.S. to the Rocky Mts. and from s. Can.
to n. Mex., adv. in N.E., Fla. and the far West.

Our plants are all of the form known as var. texana Scheele (A. aptera DC.), char
acterized by relatively small fruiting involucres and exceptionally scabrous indument. 
In the central and southern United States much of the fa]] hayfever is correctly attributed 
to this species. 

6. Ambrosia artemisiifolia L. SHORT RAGWEED, ALTAMISA. Erect annual taprooted herb;
stems 3-10 dm. tall, more or less hirsute or hispidulous, branched; leaves opposite below, 
alternate above, with petioles 1-3 cm. long, often narrowly winged, becoming subsessile 
or sessile in the inflorescence; blades ovate in outline, to 10 cm. long and 7 cm. broad, 
usually smaller ( sometimes larger), pinnati6d to usually bipinnati6d, the lobes lanceo
late, acute, directed forward, the winged rachis to 3 mm. broad, upper leaves often less 
divided, hirsutulous-puberulent above, strigose beneath and often hirsute on the veins; 
staminate heads in racemiform aggregations; pistillate heads in few- to several-headed 
clusters below, the inflorescence often much-branched and paniculate, occasionally nearly 
all or wholly unisexual; staminate involucres slightly oblique, about 3 mm. broad, 
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crenate, hirsutulous, hispidulous, or long-hirsute or villous, broadly obconic; pales of the 
receptacle filifonn; fruiting involucres obovoid, about 3 mm. long, hispidulous-strigose or 
glabrate, angled and somewhat reticulate, beak subulate and usually more than 1 mm. 
long; spines 5 to 7, subulate, short. A. elatior L. Infrequent and scattered in local popu
lations through much of Tex. except extreme s. and w., late summer-fall; nearly through
out the U.S. (except the far s.w.) and s. Can., adv. elsewhere. 

This is the most widespread and abundant of the ragweed species, and the principal 
source of allergenic pollen in most of the central United States. 

1. Ambrosia cheirantbifolia Gray. Erect perennial herb, forming usually restricted
often close-spaced colonies from roots; stems 1-3 (-4) dm. tall, grayish strigose; leaves 
opposite below ( or nearly throughout), alternate above, oblanceolate or oblong-lanceo
late, 2-4 ( -7) cm. long; blade gradually narrowed to the sessile base, unlobed and entire
margined or the lower and larger leaves of juvenile shoots undulate-margined or shallowly 
pinnate, finely and densely strigose on both sides; in8orescence usually unbranched; 
staminate heads in racemifonn arrangement; pistillate heads in small clusters in axils 
of leaves below "racemes;" titaminate involucre saucer-shaped, about 4 mm. broad, 
canescent, with 4 to 6 triangular-acute lobes; pales of the receptacle linear or oblanceo
late, 1-nerved, ciliate toward the apex; fruiting involucres puberulent, somewhat angled, 
obovoid, the body about 3 mm. long; beak stout, conic, 1.5 mm. long; spines 4 or 5, 
more or less spreading, blunt, about I mm. long. Infrequent or rare in the coru.tal parts 
of the Rio Grande Plains and s. part of s.e. Tex., in open clay prairies, late summer
fall; also Tam. 

8. Ambrosia psilostachya DC. WESTERN RAGWEED. Erect perennial herb forming ex
tensive colonies from runnerlike roots; stem 3-6 ( -10 or more) dm. tall, often branched 
above, striate, hirsutulous with short ascending hairs; leaves subsessile, lanceolate to 
ovate-lanceolate, pinnatifid with the divisions linear-lanceolate, acute or acuminate, entire 
or the lower few-toothed or weakly lobed, scabrous-hirsutulous and glandular-granu
liferous, the hairs with pustulate bases; inflorescence often much-branched; staminate 
heads in racemifonn aggregations; pistillate heads in few- to several-headed clusters 
below; staminate involucre oblique, broadly obconic, about 2.5 mm. broad, crenate 
at the margins, often with 2 larger teeth at the distal side, hispidulous, the short hairs 
with conspicuous pustulate bases; body of fruiting involucre about 2.5 mm. long, obovoid, 
rugose, hirsutulous; beak nearly I mm. long, stout, tubercles 4 to 6, short, acute or blunt. 
A. Lincfheimerlana Scheele. Very abundant on the Coastal Plain and much of the cen.
part of Tex., frequent in the Plains Country and becoming less frequent w. until rare
in the Trans-Pecos, late summer-fall; throughout most of the U.S. and s. Can. except
the Rocky Mts. and e.-cen. states, s. to cen. Mex.

63. XANTIIlUM L. COCKLEBUR 

Taprooted annuals, 2-20 dm. tall; leaves alternate ( those at the very lowest nodes 
opposite), petiolate, often irregularly toothed or even lobed, several cm. long; heads 
axillary, nearly sessile, unisexual; pistillate heads in the middle axils, burlike, the in
volucre usually obovoid and completely enclosing the 2 pistillate Bowers, forming a 
conspicuous 2-chambered bur, prickly on the outside; flowers without any corolla or 
pappus, the achenes solitary in the chambers of the bur; staminate heads in the upper 
axils much smaller; involucre cup-shaped; phyllaries in I to 3 series, separate, foliaceous 
in texture; the receptacle high-conic, chaffy, throughout; ray flowers absent; disk Bowers 
several, with minute tubular corolla and 5 free anthers and vestigial style and ovary. 

An American genus ( now widely distributed) of two dozen species or possibly as few 
as 2 species depending on the criteria used. Closely related to some of the franserioid 
ambrosias, with exaggerated "burs." The fruits are known to cause mechanical damage 
to animals while the young herbage, when eaten, is known to be poisonous to pigs. 

1. Most nodes with a trifid yellow lateral spine attached near the base of the leaf •.... 
. . . . . . . . • . . . . . . • . . . . . . . . . . . . . • . . . . . . . . . . • . • . . 1. X. spinosum. 

I. Herbage not armed, only the heads armed •......... 2. X. strumarium. 

1. Xanthium spinosum L. SPINY COCKLEBUR. As in the key; leaves lanceolate. Infre
quent, locally abundant in the Trans-Pecos, Edwards Plateau and Plains Country, sum-
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mer-fall; widespread in the warmer drier parts of the world. 
2. Xanthium strumarium L. ABROJO. As in the key; blades often as broad as long.

X. orientale L., X. chinense Mill., X. italicum Moretti, X. pensylvanicum Walir., X.
saccharatum Wallr., X. speciosum Kearn., X. cenchroides Millsp. & Sherlf. Frequent
throughout Tex., summer-fall; widespread.

It seems useless at this point to try to recognize more than one entity in this complex, 
for all the proposed segregates intergrade completely. 

64. ZINNIA L.:i12 ZINNIA 

Low shrubs ( usually about 1 dm. tall); taproots woody; stems usually several from near 
the base; leaves opposite, linear, entire, sessile, the bases connate to some extent; heads 
terminal on the stems and branches, not much elevated above the herbage; involucre 
cylindric to subhemispheric; phyllaries oblong to obovate, imbricate, graduated, the 
apexes mostly rounded and erase; chaffy throughout, the pales folded around the achenes, 
erase, membranous, scarious; ray -flowers present, pistillate, fertile; rays yellow or white, 
persistent on their achenes, vaguely 3-toothed terminally; disk -flowers perfect, fertile, 
the corollas white or yellowish, 5-toothed terminally ( but irregular, 1 tooth being longer 
than the others), the teeth ciliate ventrally; style branches densely velutinous, acute; disk 
achenes laterally compressed or angular, glabrous or pubescent; pappus of awns. 
Diplothrix DC. 

An American genus of 1 7  species. 
In addition to our native species, the cultivated Z. peruviana ( L. ) L. ( Z. multi-flora 

L.), a taprooted annual with red flowers, has been reported to be feral in Texas; it 
probably has escaped from cultivation. 

1. Leaves linear to acerose, I-nerved only at the base; rays white ............. .... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. Z. acerosa. 

1. Leaves linear to very narrowly lanceolate, 3-nerved for at least half their length;
rays yellow ( 2) 

2( 1). Rays to 18 mm. long; heads 5-8 mm. high ... . . .. 1. Z. grandiflora. 
2. Rays small or wanting; heads 8-10 mm. high . ... . .... 2. Z. anomala. 

I. Zinnia grandiffora Nutt. Shrublet 8- 2 2  cm. tall; leaves linear, 3-nerved for at least
half their length, about 25 mm. long, 2.2 mm. broad, strigose-scabrous; peduncles of 
varying lengths, to 11 mm. long; heads narrow-campanulate to cylindrical, 5-8 mm. high; 
phyllaries oblong, obtuse, with or without a dark summital band, subsquarrose, their 
apical margins erase-ciliate, often red-tipped; rays 3 to 6, yellow, ovate or orbicular, to 
18 mm. long; ray achenes oblanceolate-linear, 3-angled, the lateral awns generally adnate 
to the ray or only slightly free at the apex, the awn of the inner angle none or minute; 
disk flowers usually 18 to 24, red or green in the same population, to 1 cm. long, with 
lobes 1 mm. long; disk achenes oblanceolate, angular or compressed, 4-5 mm. long; 
awns absent or 1 to 4, mostly 2 and unequal. Abundant in dry calcareous areas in the 
Trans-Pecos and Plains Country, summer-fall; Colo., Kan., Ariz., N.M., Chih., Coah., 
Dgo., Zac. and Tex. 

2. Zinnia anomala Gray. Very low shrublet about 11 cm. tall, often straggly; leaves
linear, to 3 cm. long, 4 mm. broad, marginally scabrous; peduncles less than 19 mm. 
long, mostly strigose; heads broadly cylindric, 8-10 mm. high; phyllaries oblong, green 
with a dark-purplish-brown summital band or discolored zone, the apexes rounded, 
ciliate; rays absent or when present 5 to 8, yellow, reduced, to 5.7 mm. long but usually 
much smaller, scarcely tubed; ray achenes oblance-linear, 3-angled, 7-8 mm. long, 
striate, sparsely strigose, the pappus absent or of 1 or 2 very short awns; disk corollas 
about 20, brick-red, 5.5-6.2 mm. long; disk achenes oblanceolate, 3.2-5.8 mm. long; 
pappus of 2 equal or 2 or 3 unequal awns. Infrequent in the Trans-Pecos, rare in Edwards 
Plateau, swnmer-fall; Zac., Coah., N.L. and Tex. 

3. Zinnia acerosa (DC.) Gray. Shrublet to 16 cm. tall; stem greenish, slender, to
mentose; leaves acerose to linear, I-nerved, to 2 cm. long and 2 mm. broad, strigose to 

:m Adapted from Andrew M. Torres in Brittonia 15: 1- 25. 1963. 
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essentially glabrous; peduncles to 25 mm. long; heads narrowly campanulate, about 6 
mm. high; phyllaries oblong, herbaceous, becoming scarious, their apexes obtuse, ciliate,
with a dark summital band or the summit only roughened and discolored; rays 4 to 6,
white, oblong to suborbicular, 1 cm. long or shorter, tubeless, green-nerved beneath;
ray achenes oblanceolate, 3-angled, truncate apically, 2.6-4 mm. long, the awns
striate, ciliate above, fused to and continuous with the main corolla nerves or the
3 awns free, or a single free awn present on the inner angle; disk flowers 8 to 13,
yellow ( drying reddish), 6 mm. long; disk achenes oblanceolate, 2.4-3.6 mm. long,
striate, strigose or only upwardly ciliate, the pappus usually of 2 or 3 unequal awns or
these n:iuch-reduced. Frec_i.uent in Trans-Pecos deserts and desert-grasslands, summer
fall; Anz., N.M., Tex., Chih., Son., Coah. and N.L. 

65. SANVITALIA LAM,213 

Taprooted annual herbs; stems pubescent, obscurely striate, terete; leaves opposite, 
petiolate to sessile, entire, pubescent, at the base connate and sheathing the stem; 
peduncles terete, pubescent, striate or absent; heads terminal, hemispherical; receptacle 
low-conical to high-conical; pales of the receptacle conduplicate, hyaline, scarious, usually 
dark-colored on the upper third, colorless below, at apex acuminate-cuspidate or simply 
rounded; phyllaries ovate to obovate; ray flowers pistillate, fertile; rays mostly persistent, 
entire or two-lobed, white or very pale-yellow, shortly tubed to usually tubeless; ray 
achene mostly 3-angled, mostly with 3 awns at the top representing the pappus; disk 
-flowers perfect, fertile, the corolla tubular with five lobes; disk achenes generally of 2 
kinds, those toward the periphery usually 3- or 4-angled, those toward the center of the 
head compressed and winged, all these disk achenes 0- to 4-awned, at the angles usually 
of thick cartilage, otherwise smooth to tuberculate. 

About 7 species in southwestern United States and Mexico. 
1. Leaves more than 7 mm. broad; phyllaries imbricate and graduate; rays membranous;

awns of the ray achenes 2.5 mm. long ( more or less) ........... .....•.... 
. . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . 1. S. ocymoides. 

1. Leaves 4 mm. broad or less; phyllaries valvate, in one series; rays firm; ray achenes
with 3 very short stout awns .................... 2. S. Abertii. 

l, Sanvitalia ocymoides DC. Taprooted annual, much-branched from the base, to 2 
dm. tall; stems strigose; leaves ovate to obovate, strigose-hispid, darker on the upper 
surface; petioles to 1 cm. long; blades to 23 mm. long and 18 mm. broad, bases cuneate, 
apexes rounded; heads sessile, to 8 mm. thick; receptacle conical; pales of the receptacle 
about equaling the disk flowers, persistent, apexes cuspidate and purple-tipped, the keel 
lightly pubescent; phyllaries imbricate, graduated, obovate, sometimes foliaceous, pube
scent on the upper third, margins ciliated, apexes sometimes mucronate; rays 8 to 11, 
persistent, reflexed, obovate, about 2 mm. long, glabrous, apex entire to 2-lobed, base 
aclnate to the entire achene apex; ray achene obtriangular, 3-angled, striate, about 3 mm. 
long, essentially glabrous, becoming tuberculate, the three diverging awns about 2.7 mm. 
long, slender, expanded basally; di,;k corollas numerous, with distinct tube and lvnb, 
glabrous, about 2 mm. long; peripheral disk achenes 3- or 4-angled, tuberculate, usually 
awnless or simply with slender hairs; central achenes generally compressed, without a 
wing or with 1 or 2 wings, ciliate on the inner wing, the inner wing often larger, the 
achene awnless or with 1 or 2 awns. Infrequent in loamy or clayey soils, Rio Grande 
Delta, extreme s. Tex., late summer and fall; Coah., N.L. and Tex., s. to Jal. and Gto. 

2. Sanvitalia Abertii Gray. Annual with taproots, erect, slender, to 26 cm. tall; stems
strigose; leaves linear, sessile, entire, scabrous, to 5 cm. long and 4 mm. broad; peduncles 
1-30 mm. long; head broadly campanulate, 4-5 mm. high; phyllaries valvate, about 9, 
linear, uniseriate, essentially glabrous, spreading at maturity, margins narrowly hyaline;
receptacle elongate-conical; rays 5 to 9, glabrous, yellow, each usually opposite a
phyllary, ovate, weakly reflexed, about 4 mm. high, dorsally with 8 to 10 green nerves,
firm, apically 2-lobed; ray achene about 4 mm. long, broadly obtriangular, 3-angled,
cartilaginous, truncate basally and apically, the 3 awns very short and very stout; disk

'11 Adapted from Andrew M. Torres in Brittonia 16:41 7-433. 1964. 
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corollas numerous, about 2 mm. high with distinct tube and limb; peripheral disk 
achenes about 3.5 mm. long, with 3 or 4 angles, tuberculate, essentially glabrous; central 
achenes compressed, winged; all disk achenes apparently awnless; pales of the receptacle 
not persistent, linear, glabrous, reddish-brown at the apex, greenish below, acuminate 
apically. Infrequent in mts. of Trans-Pecos at about 4,000 ft. elev., summer-fall; Ariz., 
N.M., Tex., Son., Chih. and Coah.

66. HELIOPSIS PERs. Ox-EYE 

Perennial herbs; leaves opposite, ovate to ovate-lanceolate or deltoid to deltoid-ovate, 
petiolate; heads terminal on the branches with ray and disk flowers; phyllaries in 2 or 3 
series, herbaceous or coriaceous, ovate-lanceolate to ovate, subequal, the outer series often 
foliaceous and longer than disks; receptacle rather broadly convex, often hollow; pales 
of the chaff of the receptacle firm, conduplicate, persistent, light-brownish-yeUow to red 
or purple; disk -flowers perfect, the corollas yellowish to brownish-yellow or purple; ray 
-/lowers pistillate and fertile; rays yellow or orange-yellow, ovate-lanceolate to oblong
lanceolate, notched apically, persistent; achenes of the disk flowers fertile, quadrangular 
at the apex, conical at tl1e base, glabrous or minutely pubescent, those of the ray flowers 
triangular with outer surface convex ( otherwise as the disk achenes); pappus absent or 
represented by 2 or 3 membranous teeth or merely a crenulate ridge or crown. 

An American genus of about a dozen species. 

I. Rays 6 to 8 ...... ............................... I. H. gracilis. 
I. Rays 10 to 18 (2)

2( 1). Achenes smooth, brown to dark-brown . .......... 2. H. helianthoides. 
2. Achenes rugose to subtuberculate, tan or black ...... 3. H. parvifolia. 

1. Heliopsis gracilis Nutt. Erect perennial herb 3-4 dm. tall, slender, unbranched to
sparingly branched; stems 1-1.5 mm. thick, glabrous, smooth; leaves ovate-lanceolate to 
lanceolate, 4 5- 5 5  mm. long; blade 18-20 mm. broad, bright-green below, deep-green 
above, lower surface glabrous, upper surface sparingly strigose, more dense along margins, 
somewhat cuneate at base, acuminate at apex, regularly dentate with teeth averaging 1 
mm. long; petioles 8-10 mm. long, glabrous to sparingly pubescent, subterete; peduncles
1 5-22 cm. long, glabrous below, minutely pubescent above; heads 10-12 mm. thick, 7-10
mm. high; phyllaries in 2 series, minutely pubescent on back, becoming more dense along
the margins; outer phyllaries slightly foliaceous, spreading, linear-oblong, obtuse apically;
inner phyllaries shorter, linear, obtuse; rays 6 to 8, linear, glabrous, 18-22 mm. long, 5-8
mm. broad, 1- to 3-cleft apically, golden-ye1Iow; disk corollas 3.5-4 mm. long, throat
pale-brownish-yellow, glabrous, the lobes dull-yellow; pales of the receptacle lanceolate,
keeled, 8-10 mm. long , obtuse; achenes glabrous to minutely pubescent on margin, dull
brown; pappus a laciniate crown or 1 to 3 pointed teeth; ray achenes triangular; disk
achenes quadrangular. Infrequent in loamy soil in s.e. Tex. ( Brazoria and Harris cos.), 
Nov.; Fla., Ga., Ala., La. and Tex.

This could well be considered a variety of the next species. 
2. Heliopsis helianthoides ( L.} Sweet var. scabra (Dun.) Fern. Erect perennial herb

10-1 5 dm. tall, branched or unbranched; stems terete, sparingly pubescent above, glabrous 
below, 3.5- 5 mm. thick; leaves lanceolate to ovate-lanceolate or deltoid-ovate, 7-12 cm. 
long, 3-6 cm. broad, glabrous to scabrous; petioles 20-2 5 mm. long; blade margin coarsely 
and irregularly dentate; peduncles 11-17 cm. long, scabrous above; heads 12-14 mm. 
thick; phyllaries in 2 or 3 series, lanceolate to ovate, acute to obtuse, the outer phyllaries 
usually somewhat like leaves; rays 12 to 14, pale-yellow below, orange-yellow above, 
12-14 mm. long, 5-6 mm. broad; pales of the chaff 8-8.5 mm. long, 0.9-2 mm. broad,
obtuse, membranaceous to slightly puberulous, brownish-yellow at apex; disk corollas
brownish-yellow; ray achenes triangular, outer surface convex, 3-3.5 mm. long; pappus
either absent or represented by 2 or 3 membranaceous teeth; disk achenes quadrangular
at apex, rounded at base, 2-3.5 mm. long, otherwise as in the ray. Infrequent in open
sandy woods, n. part of e. Tex., late summer to fall; Ill., Mo., Ark., Okla., Tex. ancl La.
The species as a whole, including 3 varieties, occurs over much of s. Can. and e. U.S.,
w. to the Dakotas, Neb., Colo. and N.M.
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3. Heliopsis parvifolia Gray. Erect perennial herb, 2-4 dm. tall, slender; stems 1.5-4
mm. thick, glabrous or sparingly pubescent below, striate; internodes 15-75 mm. long;
leaves deltoid-lanceolate, approaching deltoid-ovate; blade 15-55 mm. long, 8-15 mm.
broad, pale-green below to deep-green above, becoming stramineous when dry, both
surfaces sparingly pubescent to nearly glabrous, the margin irregularly dentate to nearly
entire with the lowermost teeth usually larger and irregular, decurrent or tapering
abruptly on the petiole, apex acuminate to obtuse; petioles 8-25 mm. long, slender,
puberulous; peduncles 85-200 mm. long, pubescent, apex more or less enlarged and
hollow; heads 12-20 mm. broad including the rays; disk 8-10 mm. high; involucre 2-
seriate; outer phyllaries exceeding the inner, oblong to oblong-lanceolate, apically
acuminate, 4- to 6-nerved, densely pubescent on the margins; rays 9 to 11, 27-29 mm.
long, 12-14 mm. broad, oblong-ovate, 7- to 9-ncrved, 3-cleft, glabrous, golden-yellow
when young, pale-yellow with age; disk corol1as yellowish-brown, glabrous, 4-4.5 mm.
long, the Jobes brighter yellow than tube, obtuse; pales of receptacle lanceolate to 
oblong, glabrous, keeled, acuminate at apex, 8.5-9 mm. long, brownish-black, triangular,
glabrous, rugulose, faintly nerved on each face; disk achenes without pappus, quad
rangular, brownish-black when mature, 4-4.5 mm, long. Infrequent in mts. of the
Trans-Pecos, June-Nov.; Ariz., N.M. and Tex. s. to Dgo., N.L. and Tam.

67. TETRAGONOTHECA L. NERVE-RAY 

Perennial herbs often from enlarged soft-woody taproots; stems 2-12 dm. tall , ascend
ing; leaves opposite, from deltoid and merely coarsely toothed to pinnatifid, sessile or 
even connate-perfoliate, some narrowed somewhat basally to subpetiolar bases; heads 
large ( often 2-4 cm. across); involucre shallowly campanulate; phyllaries in roughly two 
size-classes, those of tl1e outer series always 4 in number, very conspicuous, foliaceous in 
texture, acute and enfolding the others in bud, those of the inner series 6 to 15, small, 
each subtending a ray flower; receptacle high-conical, chaHy throughout, the pales folded 
around the disk achenes; ray -flowers 6 to 15, pistillate, fertile, the rays conspicuous, 
yellow ( often with some red venation); disk -flowers numerous, perfect, fertile, the 
corollas 5-tootl1ed terminally, yellow; achenes 4-angled, truncate; pappus of·several short 
scales or absent. 

An American genus of four species, of which we have three. 
1. Leaf. blades saliently toothed; tall herb of east Texas forested areas ....... . .. ... . 

. • . • . . . . . . . . . • . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . 1. T. ludoviciana. 
1. Leaf blades pinnatifid or repand; herbs 2-5 dm. tall, of drier areas of central and

southern Texas ( 2) 
2(1 ). Plants with the mainly repand leaves crowded at base; corolla tube glabrous; 

sandy prairies of coastal southern Texas ... .. ..... 2. T. repanda. 
2. Plants with leafy stems, the mainly pinnatifid leaves not remarkably reduced upward;

corolla tube pubescent; calcareous uplands ... ..... 3. T. texana. 

I. Tetragonotheca ludoviciana (T.&G.) Gray. Stems <1ne or several from the base,
(3-) 6-12 dm. tall, leafy; leaves oblong to ovate, 5-17 (-20) cm. long, acutish, closely 
and saliently toothed, the lower ones with broad bases, the upper ones connate-perfoliate. 
Infrequent in sandy forested areas, e. Tex., rare w. to n.-cen. Tex., summer-fall; La., Tex. 
and Okla. 

2. Tetragonotheca repanda ( Buckl.) Small. Stems 2-4 ( -5) dm. tall, leaves much
reduced for most of the stem length, the most conspicuous ones being basal, ovate to 
ovate-lanceolate or rarely narrow toward the top of the stem, or spatulate near the base 
of the stem, mostly acute, repand, narrowed into slender subpetiolar bases. Frequent in 
sandy prairies, s.e. Tex. and coastal part of Rio Grande Plains, summer-fall; endemic. 

3. Tetragonotheca texana (Gray) Engelm. & Gray. Stems ( 2-) 3-6 ( -7) din. tall,
usually solitary or 2 or 3; leaf blades oblong to elliptic or ovate in outline, pinnatifid, 
incised or repand, 3-10 cm. long, the lower ones basally cuneate, the uppermost expanded 
and connate-perfoliate at the node. Frequent in calcareous uplands, Edwards Plateau, 
n.-cen. Tex. and cuestas of the Rio Grande Plains, summer-fall; Tex., Coah., N.L. and 
Tam. 
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68. SCLEROCARPUS JACQ.

A genus of perhaps half a dozen species of the American tropics and subtropics. 
I. Sclerocarpus uniserialis (Hook.) Hemsl. MEXICAN BONE-BRACT. Taprooted annual,

rarely overwintering, the stems often 1 rn. long but the plants not that tall because the 
stems often weak and sprawling, rather densely pubescent with antrorse-appressed whitish 
pustule-based stiff hairs; lower leaves opposite, upper ones alternate; blades ( 1-) 2-5 ( -9) 
cm. long, usually ovate-rhombic, 3-nerved basally, coarsely toothed distally, acute, basally
cuneate to rounded; heads solitary, on naked peduncles ( 1-) 3-10 cm. long, 1-2 cm.
high; involucre of a few spreading linear or oblong-linear phyllaries, so sparse that the
individual flowers are readily seen without removal of the involucre; receptacle high
conic, chaffy throughout, the pales narrowly ovate and mostly wrapped around the 
flowers; ray -flowers several, pistillate but infertile; rays 5-15 mm. long, rotundly elliptic, 
yellow; disk -fl,owers perfect, fertile, the corollas yellow ( usually with reddish veins) and 
deeply 5-lobed terminally, permanently wrapped up in the investing pales and falling 
thus enclosed; achenes of the fertile Bowers laterally compressed, subrhombic in tran
section, smooth; pappus essentially absent. S. major Small. Frequent in disturbed areas, 
Coastal Plain of s. Tex. ( n. to Jackson, Bastrop, Travis and Comal cos.), late summer-fall; 
widespread in Mex. 

69. ECLIPTA L.

A genus of a few, perhaps only one, species, widespread in the warmer parts of 
the world. 

1. Eclipta alba ( L.) Hassk. YERBA DE TACO. Annual with taproots and occasionally
also rooting at the nodes, to 1 dm. tall but mostly decumbent stems to 1 m. long, through
out with antrorse-appressed stiff hairs about 0.3-0.5 mm. long; leaves opposite, short-petio
late; blades membranous, 2-10 cm. long, linear-oblong to narrowly elliptic, usually re
motely and obscurely toothed; heads solitary at the ends of short axillary peduncles, 
about 1 cm. high; involucre broadly campanulate; phyllaries in roughly 2 series, outer 
phyllaries about 6, oblong-obovate, apiculate, blunt, inner series fewer, shorter and 
narrower; receptacle slightly convex, chaffy throughout, the linear pales bristlelike; ray 
flowers numerous, pistillate, fertile, the linear rays minute and white; disk 'fl,owers
numerous, perfect, fertile, the corollas minute and whitish; achenes laterally compressed, 
rhombic in transection, narrowed to the base, each side with an elongate medial patch 
of verrucose projections; pappus absent or represented merely by slight points above the 
corners of the achene. In mud at the edges of fresh water bodies, nearly throughout, 
though rare in the Trans-Pecos and the higher parts of the Plains Country, summer-fall; 
warmer parts of the world. 

Some authors claim that the species is indigenous to the Old World and introduced 
in the New World. 

70. VARILLA GRAY

A genus of 2 species, one found only in Coahuila. 
1. Varilla texana Gray. SALADILLO. Subshrub 2-3 dm. tall, much-spreading and form

ing hummocks, many branching stems rising from the subrhizomatous bases; leaves 
fleshy, alternate, terete, 1-2 (-3) cm. long, dark-green, confined to the lower part of the 
stems; ultimate branches simply erect, nearly naked, 1-2 dm. tall, each bearing a single 
head; involucre 5-10 mm. high; phyllaries numerous, lanceolate, acute, pale-green drying 
blackish, fleshy, the median vein firmer and thicker than the lateral portion, in 4 or 5 
series, strongly graduated, appressed; receptacle hi?:h-conic, chaffy, the concave pales 
merely subtending the flowers; ray flowers absent; disk -flowers perfect, fertile, the corolla 
yellow, 5-toothed; anthers purplish; achenes columnar or falcate-columnar, black, with 
6 or 7 ribs and an equal number of less prominent in,tervening ones; pappus absent. 
Locally abundant in gypseous soil, Rio Grande Plains, Apr.-July, often again in Sept.
Oct.; also N.L. and Tam. 

This species is a primary host plant for the root parasite, Orobanche multi-flora. 
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71. ISOCARPHA R. BR.

A genus of a few species in the warmer parts of the Americas. 
1. Isocarpha oppositifolia ( L.) R. Br. Annual herb ( 2-) 3-6 ( -10) dm. tall; branches

opposite, widely spreading; leaves opposite, narrowly rhombic-ovate, 3-9 cm. long, nar
rowed to the base but lacking a clearly defined petiole, essentially entire, not at all 
crowded, smaller and narrower in the upper part near the heads; heads ovoid, solitary 
on the branches or sometimes in clusters of 3 when the uppermost branches are short; 
involucre obconic; phyllaries in about 2 series, lanceolate, 2-3 mm. long, acute, 3-nerved; 
receptacle high-conic, chaffy throughout, the pales much like the phyllaries; ray 'flowers 
absent; disk 'flowers perfect, fe1tile, shorter than and hidden by the chaff, the corollas 
whitish and 5-toothed; achenes about 1.5 mm. long, dorsiventrally flattened, minute, 
stramineous, slightly tapered toward the base, 5-ribbed (2 ribs on the abaxial side, 2 at 
the sharp edges and one on the ventral side); pappus absent. Exceedingly rare in the 
Brownsville region in  extreme s. Tex., fall; W.I., Mex. and Tex. 

Probably not a member of our flora except through occasional waifing, but a very 
common weed not far south in Tamaulipas. 

72. SPILANTHES J ACQ.

A world-wide genus of about 60 species. 
1. Spilanthes americana (Mutis) Hieron. var. repens (Walt.) A.H. Moore. CREEPING

SPOT-FLOWER. Perennial herb extensively creeping and rooting at many nodes, also 
rhizomatous, only the flowering branches ascending; leaves opposite; blades narrowly 
rhombic-ovate or deltoid-ovate, 2-4 cm. long serrate; petiole 1-2 cm. long; heads solitary, 
about 1 cm. high, on naked axillary peduncles 5-15 cm. long; involucre about 5 mm. 
high, of 2 series of subequnl linear phyllaries; receptacle very high-conic, chaffy through
out, the pales enfolding the flowers and about equaling them; ray -flowers few, pistillate 
but infertile; rays only a few mm. long, yellow, irregularly 3-toothed terminally; disk 
flowers numerous, perfect, fertile, the corolla yellow and 5-toothed; achenes somewhat 
laterally compressed but not flat ( elliptic in transection and with 2 roundeli edges), 
blackish; pappus absent or rarel)' of one or two awns. S. repens (Walt.) Michx. Local 
in mud along streams, bayous, lakes, ditches, etc., s.e., e. and n.-cen. Tex., late summer
fall. The var. repens occurs in s.e. U.S., other varieties occur in North America and South 
America. 

73. ECIIlNACEA MoENCH214 PURPLE CoNE-FLOWER 

Perennial herbs; rootstalks vertical or horizontal; stems erect, simple or branched, 
hirsute, hispid, strigose or smooth, rarely glaucous; leaves petiolate below, sessile and 
reduced above, alternate, ovate to ovate-lanceolate or lanceolate to elliptical, obtuse or 
acute, entire or coarsely toothed, pubescent or smooth, 3- to 5-veined; heads singly 
terminating pedunculiform stems or branches, the involucre conical or hemispherical; 
phyllaries in 3 or 4 series, imbricated, foliaceous, lanceolate to linear-lanceolate, attenuate 
or acute, ciliate, smooth or pubescent, showing transition into pales; pales conduplicate, 
terminated into sharp or blunt spines, exceeding disk flowers; ray flowers sterile, in 1 
series; rays strap-shaped, bifid or trifid, rose-colored, purple, white or yellow ( E. para
cloxa var. paradoxa); disk -flowers fertile; corolla expanded below into a fleshy bulblike 
base and sessile on achene, the tube cylindrical, with 5-lobed erect limb, smooth or minutely 
pubescent, yellowish or purplish; stamens 5, the anthers sagittate at base and terminating 
iu an ovate appendage; pollen yellow or white ( E. pallida); styles usually enlarged at 
base, equaling or slightly shorter than corolla, branches acuminate, hairy; achenes 4-
angled, 3-5.5 mm. long, terminated by a smooth or toothed crown; chromosome numbers 
n=ll, n=22. 

�11 Contributed by Ronald L. McGregor. 
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A North American genus of 9 species. The systematics of the genus is complicated due 
to frequent hybridization wherever 2 species are in proximity. 
1. Leaves broadly to narrowly ovate, frequently coarsely toothed, rounded at base;

pales of receptacle 9-13 mm. long, the awns 4-6 mm. long ...............•.• 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I. E. purpurea. 

I. Leaves lanceolate to lance-linear or narrowly elliptical, attenuate to base; pales with
awns less than 3.5 mm. long ( 2) 

2 ( 1). Stems and leaves strigose or strigose-hirsute ( 3) 
2. Stems and leaves hirsute or hispid ( 5)
3(2). Ligules definitely longer than width of head ...... 2. E. paradoxa var. neglecta. 
3. Ligules shorter to barely longer than width of head ( 4)
4(3). Plant 5-10 dm. tall ....................... .... 3. E. atrorubens. 
4. Plant 2-5 dm. tall ......................... ..... 4b. E. angustifolia var. 

strigosa. 

5(2). Achenes 3 mm. long; heads nearly hemispherical .. 5. E. sanguinea. 
5. Achenes 3.5- 5 mm. long; heads conical ( 6)
6( 5). Ligules 4-9 cm. long, drooping; pollen white . .... 6. E. pallida. 
6. Ligules 2-4 cm. long, spreading; pollen yellow ...... 4a. E. angustifolia var. 

angustifolia. 

I. Echioacea purpurea ( L.) Moench. Stems erect, mostly branched, glabrous to
hirsute, often glaucous, 6-18 dm. high; basal leaves with petioles to 2 5  cm. long, ovate to 
ovate-lanceolate, acute, coarsely or sharply serrate, rarely entire, to 20 cm. long and 1 5  
cm. wide, cordate or abruptly narrowing to base; cauline leaves petiolate to sessile above,
1-20 cm. long, 1.5- 8 cm. wide, coarsely serrate to entire, rough to the touch; heads 15-30
mm. high, 1-4 cm. wide ( exclusive of rays); phyllaries linear-lanceolate, attenuate,
entire, ciliate, hirsute; rays 3.2-6 cm. long, 5-10 mm. broad, purplish to rarely white;
pales 9-13 mm. long, body 5-8 mm. long, awn 4-6 mm. long; achenes 4-4.5 mm. long;
pappus a low crown of equal teeth; pollen yellow; chromosome number: n = 11. Rocky
open woods and thickets in extreme n.e. Tex., May-Sept.; Ga. to La., e. Okla., Mo., n. to
la., Ill., Mich., O. and Va.

Our plants would be included in the var. arkaosana Steyerm. which is an early season 
ecological fonn associated with an open habitat. 

2. Echioacea paradoxa ( Nort.) Britt. var. neglecta R. L. McGreg. Stems simple,
sparsely to densely strigose, sometimes hirsute just below the head, stramineous or yel
lowish-green; basal leaves with petioles 2-13 cm. long, oblong-lanceolate to long-ellip
tical, 4-2 5 mm. wide; upper leaves linear to lanceolate, strigose on both surfaces, the 
margins scabro1:1s-ciliate; heads 20-3 5  mm. high, 3-4 cm. wide ( exclusive of rays); 
phyllaries 7-12 mm. long, 1-3 mm. wide, lanceolate to ovate-lanceolate, strigose or 
glabrous, ciliate; rays 3-7 cm. long, 5- 8 mm. wide, narrowly oblanceolate to lanceolate, 
rose-colored or whitish; pales 11-14 mm. long, body 9-11 mm. long, awn 2-3 mm. long, 
achenes 4. 5- 5.5 mm. long, glabrous; pappus a crown of equal teeth; pollen yellow; chro
mosome number: n = 11. Rocky prairies and open wooded hillsides, n. Tex. (?), May
June; Arbuckle Mt. area of Okla. 

Included here on the basis of a specimen collected by Lindheimer in 1843 without 
stated locality. This variety and the following species have long been confused with var. 
paradoxa. The latter is a yellow-rayed plant endemic to the Ozarks of Mo. and n. Ark. 

3. Echinacea atrorubens Nutt. Stems simple to rarely branched, 3-9 dm. high, glabrous
below to strigose above, hirsute just below head; basal leaves with petiole 1-15 cm. 
long, the blade 4-15 cm. wide; upper leaves progressively smaller, becoming sessile, 
strigose and ciliate; heads 15-40 mm. high, 20-36 mm. wide ( exclusive of rays); 
phyllaries in 3 or 4 series, narrowly lanceolate, strigose, ciliate, abruptly reflexed; body 
of pales 7-9 mm. long, awn 2-3 mm. long; ligules dark-purple, rarely pink or white, 19-33 
mm. long, shorter than to as long as head, strongly reflexed; achenes 4- 5 mm. Jong,
glabrous, teeth of pappus crown unequal; chromosome number: n=ll. Sandy prairies
and open woods, e., s.e. and n.-cen. Tex., May-June; a narrow band from s.e. Tex. to
Ardmore, Okla. and Topeka, Kans.
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4a. Echinacea aogustifolia DC. var. aogustifolia. Stems simple, rarely branched, 1-5 
dm. high, hirsute below, tuberculate-hirsute to tuberculate-hispid; basal leaves short 
to long-petiolate, 5-27 cm. long, 1-4 cm. wide, becoming sessile aoove; heads 15-30 mm. 
high, 15-25 mm. wide ( exclusive of rays); phyllaries in 3 or 4 series, lanceolate, entire, 
hirsute or hispid; rays spreading, 2-3 cm. long, white, pinkish or purplish; achenes 4-5 
mm. long; pappus a toothed crown; pollen yellow; chromosome number: n = 11. Dry
rocky prairies and hillsides, n.-cen. Tex., Edwards Plateau and Plains Country, rarely to
the s.w. part of e. Tex., May-June; Minn. to Sask., s. to Okla. and Tex.

4b. Echinacea angustifolia var. strigosa R. L. McGreg. Similar to var. angustifolia 
except stem and leaves strigose-hirsute, stem often branched, rays usually reflexed, and 
stem somewhat flexuous. Dry rocky prairies, n.-cen. Tex. Most Texas colonies of this 
variety have a chromosome number of n=22, but to the north in Okla. plants have 
n=ll. It appears that this variety represents a stabilized hybrid poeulation derived 
from the hybridization of E. atrorubens and E. angustifolia var. angustifolia and in which 
both diploid and tetraploid colonies are found. 

5. Echinacea sanguinea Nutt. Stems simple to frequently branched, 4-9 dm. high,
g1abrous to sparsely hirsute; basal leaves petiolate, entire, 10-24 cm. long, lanceolate 
to elliptical, upper leaves becoming sessile, hirsute; heads nearly hemispheric, becoming 
slightly conic in fruit, 1-2 cm. high, 17-25 mm. wide (exclusive of rays); peduncle half 
or more the height of plant; phyllaries lanceolate, 7-10 mm. long, hirsute, ciliate; rays 
rose-colored to dark-red, rarely white, 4-7 cm. long; pales 8.5-10 mm. long, awn 1.5-2 
mm. long; achenes 3 mm. long; pappus a low crown; pollen yellow; chromosome num
ber: n=ll. Sandy open prairies and pine barrens, e. and s.e. Tex., May-June; s.w. Ark.,
s.e. Okla., w. La. and Tex.

6. Echinacea pallida Nutt. Stems simple, rarely branched, 4-9 dm. high, sparsely
hirsute below to densely so above; basal leaves 10-35 cm. long, 1-4 cm. wide, oblong
lanceolate to long-elliptical, hirsute, triple-veined; cauline leaves 10-25 cm. long, petio
late below to sessile above; heads 20-35 mm. high, 15-30 mm. wide ( exclusive of rays); 
phyllaries lanceolate to narrowly oblong, ciliate, hirsute; rays drooping, 4-9 cm. long, 
white, pink or purplish; pales 10-13 mm. long, awn 2.5-3.5 mm. long; achenes 3.7-5 mm. 
long, glabrous; pappus a toothed crown; pollen white; chromosome number: n=22. 
Prairies and open wooded hillsides, e. and n.-cen. Tex., May-June; n. Ind. and Ill., Ia., 
e. Neb., s. to Tex.

This is the only species in the genus with white pollen.

74. RUDBECKIA L. BROWN-EYED SUSAN. CONE-FLOWER 

Perennial or annual herbs; leaves alternate ( the extreme basal ones sometimes oppo
site); involucre hemispheric; phyllaries imbricated in 2 or more series; receptacle 
conical, chalfy throughout, the pales acute; ray -flowers present, infertile ( styles absent); 
rays yellow or with a brown spot basally, rarely slightly reddish all over, never white, 
vaguely 3-toothed apically; disk -flowers numerous, perfect, fertile, the corolla tubular, 
equally 5-toothed terminally and brown ( at least terminally), the style branches with 
blunt or subulate pubescent tips; achenes truncate apically, 4-angled; pappus when 
present merely a toothed crown of 2 to 4 short teeth. 

An American genus of perhaps 30 species. 

1. Achenes with 4 nearly equal facets which are Hat or convex, commonly expanded
by the mature ovules, typically truncate basally and basally attached to the 
receptacle; pales of the receptacle characteristically 1.5 to 2 times as long as the 
achenes ( 2) 

1. Not as above (5)

2( 1). Style branches apically elongate, slenderly subulate .. . . ... . . . ........ . . . .  . 
• . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . • . . . • . . . . • • . 1. R. h irta. 

2. Style branches short and blunt ( 3)

3(2). Pales of the receptacle canescent near the tip with short viscidulous hairs; leaves
dotted with microscopic resin-globules . . . .. ...... 2. R. grandi/lora. 

3. Pales glabrous or ciliate; leaves not resin-atomiferous ( 4)
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4( 3 ). Plants never stoloniferous, the leafy tufts arising only at the base of the stem; 
basal leaves broadly linear to lance-spatulate; stems and leaves densely villous-
hirsute; branches sharply ascending ............. 3. R. missouriensis. 

4. Plants commonly stoloniferous, most of the leafy tufts arising at the ends of the
stolons; basal leaves lanceolate or broader; stems and leaves nearly glabrous 
to hirsute or strigose; branches distinctly spreading .. 4. R. fulgida. 

5 ( 1). Leaf blades ( at least those of the lower leaves) deeply lobed or divided 
............................................. 5. R. laciniata. 

5. Leaf blades entire or merely toothed ( 6)

6(5). Leaves glaucous, the blades ovate to broadly ovate or oblong; plants 1-3 m. tall
............................................. 6. R. maxima.

6. Leaves lustrous, the blades narrower; plants usually less than 1 m. tall ......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. R. nitida.

I. Rudbeckia hirta L. Annual or short-lived perennial herb, with roughly pubescent
herbage; leaves narrowed to a subpetiolar base or nearly sessile, unlobed but often 
obscurely toothed, variable in shape but nearly always longer than broad; rays yellow 
with red-brown spots basally or in the lower half; style branches ( of the disk-flowers) 
apically elongate, slenderly subulate ( absent in ray flowers); achenes equally quadrangu
lar in transection, the sides flat or slightly bulging. 

We have two varieties of this species: 
Var. pulcherrima Farw. Annuals usually branching above the middle ( if simple, the 

peduncle not inore than a third as long as the height of the plant). R. serotina Nutt., 
R. '{lexuosa T. V. Moore. Frequent in a variety of situations in the e. two thirds of the
state, spring-summer; Nfld. to B.C. and s. to n. Mex.

Var. angustifolia ( T. V. Moore) Perdue. Short-lived perennial, branching at or near 
the middle ( if simple, the peduncle at least half as long as the height of the plant); 
leaves relatively narrow. R. divergens T. V. l\foore. Frequent in sandy wooded areas, e. 
and s.e. Tex., spring-summer; Ga. and Fla. to Tex. 

Some plants in east and southeast Texas are intermediate between the two varieties. 
2. Rudbeckia grandiflora ( Sweet) DC. Herbage lacking resin-globules, the stem some

what scabrous-pubescent below, the hairs short; leaves mainly on the lower part of the 
stem, very rough on both surfaces, with an ovate-elliptic to lanceolate unlobed bladelike 
portion 6-15 cm. long, apically acute or acuminate; pales canescent near the apex with 
short viscidulous hairs; style branches short and blunt; achene quadrangular in transec
tion ( the sides of the quadrangle subequal); pappus a conspicuous but low crown. 
R. alismaefolia T.&G. Local in e. and s.e. Tex., summer; Ark., Okla., La. and Tex.; Ga.

3. Rudbeckia missouriensis Boynt. & Beadle. Perennial, the leafy tufts arising from a
crown; basal leaves broadly linear to lance-spatulate; stems and leaves densely villous
hirsute, the branches sharply ascending; phyllaries 8-10 mm. long, linear to linear-oblong; 
rays usually 12 to 14, 15-25 mm. long; style branches short and blunt; pappus very short
coroniform; achene with 4 nearly equal facets. R. fulgida var. missouriensis (Boynt. & 
Beadle) Cronq. Rare in e. Tex., late summer-fall; Mo., Ark., Okla. and Tex. 

Closely related to R. fulgida. 
4. Rudbeckia fulgida Ait. var. palustris (Eggert) Perdue. Stoloniferous perennial,

most of the leafy tufts arising at the ends of the stolons; herbage nearly glabrous to 
hirsute or strigose; basal leaves elliptical to ovate or orbicular; stem leaves lanceolate to 
ovate-lanceolate, gradually reduced upward, the uppermost bracteiform; pales apically 
ciliate; rays mostly 15-30 mm. long; style branches short and blunt; achenes equally 
4-faceted, facets flat or bulging. R. Coryi Shinners. Infrequent in e. and n.-cen. Tex., 
rare in moist places w. to Edwards Plateau, summer; Mo., Ark., Okla. and Tex.; the
entire species widely distributed in e. U.S.

5. Rudbeckia laciniata L. Plants 6-15 dm. tall, cinereous-pubescent, branched above;
leaves petioled, some or all of the lower ones 3-lobed or 3-parted, the terminal lobe 
elliptic to lanceolate, acuminate, serrate, the lateral lobes smaller and narrower, the 
upper stem leaves mostly undivided; heads numerous; phyllaries linear or nearly so, 
acuminate; pales apically canescent; rays several, yellow, 2-3 cm. long. Infrequent in 
e. Tex., summer-fall; e. U.S.
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6. Rudbeckia maxima Nutt. Plants 1-3 m. tall, smooth, glaucous; leaf blades unlobed,
ovate to broadly ovate or oblong, 6-20 cm. long, mostly obtuse, undulate to repand
denticulate or entire, the upper sessile and partly clasping; heads large; phyllaries linear 
or linear-lanceolate, acute, short; rays several, 15-40 mm. long; disks 25-60 mm. Jong, 
oblong usually; pales abruptly short-pointed, apically pubescent; achenes 6-8 mm. long; 
pappus of small teeth. Moist open places, e. Tex., spring-summer; Ark., Okla., La. and 
Tex. 

7. Rudbeckia nitida Nutt. var. texana Perdue. Plants 6-12 dm. tall, simple or branched,
glabrous; leaves unlobed, entire-margined or crenate, dentate or serrate, the teeth when 
present abundant; basal leaves narrowly to broadly elliptic or spatulate, the blades 
lustrous, 10-15 cm. long, 3-6 cm. broad, sharply or broadly acute, attenuate basally to a 
long slender subpetiolar base; rays several, yellow; disk conical to conical-cylindric, 20-
45 mm. long; achenes 5-7.5 mm. long. Infrequent in s.e. Tex., rare in e. Tex., spring
fall; also La. ( the var. nitida in Ga. and Fla.) 

75. DRACOPIS CASS.

A monotypic genus, closely related to the Ratibida-Rudbeckia alliance. 
1. Dracopis amplexicaulis (Vahl) Cass. Annual herb 3-7 dm. tall (rarely to 1.2 m,),

usually branched above; leaves alternate, simple, spatulate to oblong-lanceolate or ovate, 
sessile, clasping, 4-10 cm. long, often obscurely serrate; phyllaries biseriate, the inner 
ones half as long as the outer, the outer ones few and somewhat foliaceous, 6-10 mm. 
long, lanceolate to linear-lanceolate; receptacle columnar, slender; ray '{lowers present, 
5 to 9, styleless, infertile; rays yellow or often red-brown or brown-purple basally, 10-25 
cm. long; disk oblong-cylindric at maturity; disk -flowers numerous, perfect, fertile, the
corollas brownish and 5-toothed tenninally; style branches with small pubescent ap
pendage; mature achenes terete, minutely transversely wrinkled, about 2 mm. long;
pappus absent. Rudbeckia amplexicaulis Vahl. Moist places in the e. two thirds of the
state, rare in Plains Country and Rio Grande Plains, spring-summer; Coastal States,
Ga. to Tex.

76. RATIBIDA RAF. MEXICAN HAT 

Biennial or perennial herbs with taproots or rhizomes; stems usually branched, at least 
above, erect; leaves alternate, pinnatifid or bipinnatifid, the basal ones sometimes lanceo
late, serrate or entire, acute, strigose-hirsute; heads borne singly at the tops of the ulti
mate branches which are often leafless; involucres very short-obconic; phyllaries biseriate, 
herbaceous in texture, linear to linear-lanceolate, the outer ones twice or more than 
twice as long as the inner; receptacle columnar, chaffy throughout, the pales folded around 
the achenes and deciduous with them; ray -flowers always present but quite infertile, 
completely lacking any styles or stamens, tl1e rays yellow or yellow with a red-brown 
spot basally, obscurely 3-toothed apically; disk -flowers very numerous, perfect, fertfle, 
the corolla 5-lobed terminally, usually brown or red-brown at least in the distal part; 
achenes laterally strongly compressed, narrowly rhombic in transection, sometimes 
fimbriate along the sharper of the two winglike edges, otherwise glabrous; pappus a 
microscopic corona or prolonged upward on each edge forming two awnlike teeth. 
Lepachys Raf. 

An American genus of about 5 species. 
1. Heads globular or oblong; achenial crown yellowish, thickened, bordered by minute

lacerate setae ................................ 3. R. Tagetcs.
1. Heads cylindrical or columnar; pappus consisting of 2 persistent toothlike pro

jections ( 2) 
2 ( 1). Leaves not much reduced in the middle of the stem and upward ........... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . 1. R. columnaris.
2. Leaves crowded near the base, the upper part of the plant comprising long essentially

naked peduncles ( s) ........................... 2. R. peduncularis.
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1. Ratibida columnaris (Sims) D. Don. Stems 2-12 dm. tall, branched, closely
strigose-hirsute throughout with occasional resin-dots, the lateral branches spreading; 
leaves including petioles 3-15 cm. long, closely strigose-hirsute on both surfaces, pin
nately cleft to the midrib into 5 to 13 linear, narrowly lanceolate, oblong or oblong
lanceolate divisions, these entire or sometimes trifid, acute, 5-30 mm. long, 1-10 mm. 
broad; heads cylindrical, 10-55 mm. long, 7-10 mm. thick; outer phyllaries linear, 4-12 
mm. long, acuminate, inner ones about 3 mm. long; rays 3 to 7, yellow throughout or
with a red-brown spot at the base or in many plants almost the entire ray red-brown
with only a narrow yellow margin, broadly oblong-elliptical, 1-2 cm. long, 6-10 mm.
broad, trifid; mature achenes compressed, 2 mm. long, glabrous except the ventral edge
which is funbriate; pappus of 2 toothlike projections on each edge of the crown. Incl.
var. pttlcherrima (DC.) D. Don. Abundant in open usually calcareous soils over much of
the w. two thirds of the state ( absent only from extreme e. Tex.), (spring-) summer
fall; N.D., S.D., Ill., Mo., Ark., Minn., Neb., Kan., Okla., Tex., Mont., Colo., Wyo.,
N.M., Coah., Chih., N.L. and Tam.

Some authors use the illegitimate name R. colttmnifera for these plants.
2. Ratibida peduncularis ( T.&G.) Bamh. Plants leafy below, terminating in slender

naked peduncles 2-5 elm. long, spreading-hirsute below; leaves often crowded near the 
base, pinnatifid or more or less bipinnatifid, including the subpetiolar base 25-150 mm. 
long, strigose-hirsute on both surfaces often with microscopic resin-globules interspersed; 
heads solitary, columnar, 15-40 mm. long, 8-11 mm. thick; outer phyllaries linear, 6-10 
mm. long, acute; inner phyllaries about 2 mm. long; rays 5-25 mm. long, yellow or yellow
with a red-brown spot basally or even almost entirely red-brown with a narrow yellow
margin; achenes flat, 4 mm. long inc1ucling the toothlike projections, the edges winglike,
conspicuously pectinate-fimbriate at least on the ventral edge and sometimes on both.
Incl. var. picta (Gray) Sharp. Sandy ( usually loose) soils, s.e., and e. Tex. and the
extreme coastal part of the Rio Grande Plains, (spring-) summer-fall; also La.

Perhaps intergrading with R. columnaris. Some of the plants very near the coast have 
definite rosettes of leaves and the stem is subscapose, but away from the coast some of 
the populations have stems leafy nearly to the middle. 

3. Ratibida Tagetes (James) Barnh. PRAIRIE CONE-FLOWER. Plants often bushy
branched, 15-40 cm. tall, leafy; basal and lower cauline leaves lanceolate, entire or more 
often pinnatifid or bipinnatifid, 5-13 cm. long including the subpetiolar base; upper 
cauline leaves usually 3- to 5-cleft into linear or linear-lanceolate segments 5-30 mm. 
long; heads on peduncles only 2-7 cm. long, numerous, often forming close clusters, 
globular to oblong, 8-15 mm. long, 8-10 mm. thick; rays 5 to 7, rotund-ovate to oblong
ovate, 4-6 mm. long, yellowish with red-brown bases or nearly all red-brown, varying; 
achenes winged on the ventral edge, the wing fimbriate-ciliate. Frequent in dry plains, 
Trans-Pecos and Plains Country, summer-fall; Kan., Okla., Colo., Tex., N.M. and Chih. 

77. BORRICIIlA AnANs.

A tropical genus of perhaps 5 species. 
1. Borrichia frutescens ( L.) DC. SEA ox-EYE DAISY. Rhizomatous subshrub ( 2-) 4-8

(-12) dm. tall, much-branched but the branches all rather stifHy ascending; leaves 
opposite, variable in size and shape, obovate to oblanceolate to spatulate, 2-6 cm. long, 
sessile or narrowed to a subpetiolar base, acutish or obtuse, entire or spinulose-dentate or 
even with small lobelike teeth on the sides near the base, thick and somewhat fleshy, 
gray-green, densely but minutely pubescent; heads terminating the branches on upwardly 
slightly expanded peduncles 1-3 cm. long; involucre hemispheric, about 5 mm. high; 
phyllaries rather indurate, in roughly 2 series; outer phyllaries about half to two thirds 
as long as the inner, acute, in texture and pubescence and color much lilce the leaves; 
inner phyllaries spinose-squarrose, nervate, less pubescent than the outer; receptacle flat 
or very slightly convex, chaffy throughout; pales firm or indurate, nearly linear but with 
a stout noxious spine-tip; ray fl,owers 15 to 30, pistillate, fertile; rays 5-10 mm. long, 
yellow or orangish, 3-toothed apically; disk flowers numerous, perfect, fertile, the corolla 
yellow and 5-toothed terminally; achenes prismatic, those of the ray flowers trigonous, 
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of the disk flowers tetragonous; pappus a low crown of persistent brown scales, one over 
each angle of the achene, Extremely abundant in coastal areas of Tex, and inland in local 
areas of poor drainage and salt accumulation to Gonzales and Webb cos., nearly all year; 
coastal areas, D.C. to Ver.; also S.L.P.; much of W.I. 

78. VIGUIERA H.B.K. GOLDEN-EYE 

Herbs or shrubs; leaves usually opposite at least in the lower part of the plant, in 
some species throughout the plant, sessile or with subpetiolar bases; heads singly ter
minating the stems or branches; involucre campanulate to hemispheric; phyllaries in 2 
to 5 series, graduated or subequal, lanceolate or linear-lanceolate to ovate or oblong, 
with usually indurated ( and ribbed) bases and narrowly abruptly herbaceous apexes or 
in some species herbaceous throughout; receptacle flat to low-conic, paleaceous through
out; pales firm, scarious or apically subherbaceous, carinate, embracing the achenes and 
persistent after the achenes fall; ray -f{.owers pistillate but infertile, the showy rays yellow; 
disk -flowers numerous, perfect, fertile; corolla yellow, with tube, throat and 5-toothed 
limb; style branches recurved, hispid above, with acutish to acuminate appendages; 
disk achenes laterally compressed but not flat, usually narrowly rhombic in transection, 
usually appressed-pubescent, unmargined, essentially unribbed, apically truncate or 
rounded; pappus present or absent, when present of 2 awns ( one over each of the 
sharpest angles of the achene) and several free or united nearly always much shorter 
scarious scales, or of several subequal muticous-fimbriate scales. Heliomeris Nutt.; 
Hymenostephium Benth. 

A genus of almost 200 species of North America and South America. 

1. Pappus present ( 2)
1. Pappus absent (4)

2 ( 1). Pappus of 6 to 8 muticous-fimbriate scales ...... 3. V. ludens. 
2. Pappus of awns over the angles of the achenes and of scales between ( 3 ).

3 ( 2). Phyllaries with indurated ovate bases and abruptly narrowed linear herbaceous
apexes ...................................... 1. V. dentata. 

3. Phyllaries otherwise, the herbaceous apexes not distinctly different in texture from
the subherbaceous bases ......................•. 2. V. cordifolia. 

4( 1 ). Shrub with deeply pinnatifid leaves ............ 6. V. stenoloba. 
4. Herbs; leaves not deeply pinnatifid ( 5)

5(4). Leaves 4-14 mm. broad ....................... 4. V. longifolia. 
5. Leaves 1.5-3 mm. broad .......................... 5. V. annua. 

1. Viguiera dentata ( Cav.) Spreng. Perennial herb, paniculately branched, 1-2 m.
tall; stems slender, usually sparsely strigillose or glabrate; leaves opposite below, alternate 
above, ovate to rhombic-ovate, basally cuneate to truncate, tapering into the subpetiolar 
base, serrulate or serrate, the teeth usually appresse<l, green and sparsely pubescent on 
both surfaces, 3 5-12 5 mm. long plus a subpetiolar base 6- 5 5  mm. long, 9-80 mm. broad; 
heads usually numerous, 22-37 mm. broad, on naked or minutely bracteolate often 
sharply angled penduculiform branch-ends 3-14 cm. long; disk 7-10 mm. high, 10-14 
mm, thick; involucre 3-seriate, 5-10 mm. high; phyllaries graduated or subequal, with 
ovate to ovate-oblong indurated costate and vittate body and shorter or often much
elongated linear or linear-oblong herbaceous apexes, loose or appressed; rays 10 to 12, 
rarely styliferous but sterile, ovate to oblong-ovate, 7-1 5 mm. long, 3-7.5 mm. broad; 
disk corollas hirtellous, 3-4 mm. long; pales scarious-margined, hispidulous dorsally, with 
ovate-oblong body abruptly narrowed into an acuminate stiff pungent tip, 6.5 mm. long; 
achenes obovate-oblong, black or mottled, appressed-pubescent, 3.5-3.8 mm. long, 2 mm. 
broad; awns of pappus slender, 2.2-2.8 mm. long; squamellae 4, quadrate, free, fimbriate, 
0.7 mm. long. Extremely abundant in Edwards Plateau, less common on cuestas of 
chalky limestone in n.-cen. Tex. and the Trans- Pecos, Oct. (-Nov.); Ariz., N.M. and 
Tex. s.e. to Guat. 
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2. Viguiera cordifolia Gray. Perennial herb; main taproot napiform, as much as 3
dm. long and 3 cm. thick; stems several, hispid, about 1 m. high; leaves mostly opposite 
or sometimes mostly alternate, ovate to deltoid-ovate or the upper lanceolate, acute to 
acuminate, mucronate, basally rounded to cuneate-rounded or shallowly cordate, ob
scurely or rather sharply serrate or the upper ones entire, green and very rough on both 
sides, above tuberculate-hispidulous with incurved hairs and glandular-granular, beneath 
more or less hispid or hispidulous and glandular-granular, 3-nerved, rather veiny, 2-10 
cm. long, 13-68 mm. broad, on petioles 1-8 mm. long; heads usually numerous, 25-45
mm. broad, on peduncles 13-143 mm. long; disk 11-15 mm. high, 11-18 mm. thick;
involucre 3- or 4-seriate, graduated, 7.5-15 mm. high; phyllaries varying from lance
subulate and attenuate, usually mucronate, herbaceous or subherbaceous or usually
strongly indurated and costate-vittate except at the herbaceous apex, tuberculate-hispid
on margin and midline, sometimes also on dorsum and densely tuberculate-granulose;
rays 6 to 8, oblong to ovate, 9-19 mm. long, 3.5-9 mm. broad; pales acuminate, cuspidate,
8-11 mm. long; achenes appressed-pilose, 6.5 mm. long; pappus awns 5.5 mm. long;
squamellae 4 to 6, united below or free, 0.8-2 mm. long. Infrequent in limestone areas,
near the Guadalupe Mts. in the Trans-Pecos, Oct.; Ariz., N.M., Tex., Son., Chih. and
S.L.P. 

3. Viguiera ludens (Shinners) M. C. Johnst. Taprooted annual 30-45 cm. tall, much
branched; branches ascending, all with stiff antrorse appressed white hairs; leaves oppo
site only in the lowest 4 cm. of the stem, alternate above, ascending; blades linear
lanceolate, ( 3-) 4-9 cm. long not including the petiole, ( 5-) 8-11 mm. broad, obscurely 
sinuate-dentate, 3-nerved, membranous, on both surfaces cinereous with stiff antrorsely 
appressed white hairs; the very narrowly winged petiole about 1 cm. long, sparsely 
ciliate with stiff spreading translucent pustule-based setae about 2 mm. long; peduncles 
few, terminal, ( 3-) 5-10 cm. long, slightly enlarged and fistulose just beneath the solitary 
head; involucre hemispheric or slightly shallower, 7-10 mm. high; phyllaries linear
lanceolate, 1-1.5 (-2) mm. broad, blunt or acutish, gray-green, appressed or slightly 
spreading near the tips, biseriate, subequal or the inner ones usually slightly shorter, 
dorsally in the lower half discolored, firm to indurate, with 2 or 3 pale ribs and sparse 
spreading pustule-based setae, marginally ciliate with such setae, dorsally on the distal 
half with the texture and pubescence of the leaf blades; receptacle slightly convex, 
chaffy throughout; pales folded over the disk achenes, erect, translucent except at the 2 
firm strong ribs which converge to form the firm very acute glabrous larger central tooth 
of the 3-cuspidate apex; rays 11 to 14, about 5-11 mm. long, 2-4 mm. broad, yellow; 
disk about 12-14 mm. across, yellow except for the darker anthers; achenes about 3 mm. 
long, 1.5 mm. broad, grayish-mottled antrorsely appressed-pubescent all over; pnppus 
persistent, of about 6 to 8 low fimbri�te scales, the 1 scale on the achene angle toward 
the center of the head longer ( 0.8-1 mm. long) and slightly acute, the remainder about 
0.5 mm. long and muticous. Helianthus ludens Shinners. In the Trans-Pecos, Culberson 
Co., Lobo Flat, 19 mi. e. of Van Horn, ditch beside cotton field, 28 Aug., 1953; known 
only from the one locality. 

4. Viguiera longifolia ( Robins. & Greenm.) Blake. Annual with taproots, erect, sub
simple O! branched, about 8 dm. tall; stem strigillose with appressed or incurved hairs, 
sometimes subglabrate; leaves opposite below or nearly throughout, narrowly lanceolate 
to linear-lanceolate, acuminate to attenuate at each end, I-nerved and feather-veined, 
glandular-tuberculate-strigillose above, tuberculate-strigillose and scarcely paler beneatl1, 
entire or obscurely repand-toothed, only slightly revolute, 45-110 mm. long, 4-11 (-14) 
mm. broad; petioles 5 mm. long or less; involucre 2-seriate, 4-7 mm. high; phyllaries
lanceolate or linear-lanceolate, acuminate, herbaceous, strigose-hispid below, strigillose
above; rays about 12, ovate to oblong, 7-17 mm. long; disk corollas puberulous below,
2.5-3 mm. long; pales firmly short-pointed, hispid-pilose above, 4 mm. long; achenes
lucid, blackish, glabrous, 1.8 mm. long; pappus absent. Heliomeris longifolia ( Robins. &
Greenm.) Cockll. Rare, Trans-Pecos deserts, late summer-fall; Ariz., N.M. and Tex. s.
to Dgo., S.L.P. and Zac. 

5. Viguiera annua ( M. E. Jones) Blake. Taprooted annual, erect, paniculate branched
to suLsimple, slender, about 7 dm. tall, the stem subtuberculate-strigillose or strigose; 
leaves opposite below, alternate above, linear or very narrowly linear-lanceolate, attenuate 
nt each end, tuberculate-strigillose on both sides and gland-dotted beneath, equally green 
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on both sides, I-nerved and feather-veined, very strongly revolute, 3-7 cm. long, 1.5-3 
mm. broad, the upper smaller; petioles 4 mm. long or less; disk of heads 5-7 mm. high,
6-8 mm. thick; involucre 3-4 (-5) mm. high, 2-seriate; phyllaries lanceolate, acuminate,
bluntish-tipped, callous-mucronulate, herbaceous, below strigose, above strigillose or
subglabrous, appressed or loose; rays about 12, ovate, 5-12 (-15) mm. long; disk corollas
with a few glandular hairs below, 2.5-2.8 mm. long; pales and achenes as in V. longifolia;
pappus absent. Heliomeris annua ( M. E. Jones) Cockll. Rare, Trans-Pecos deserts, late
summer-fall; Ariz., N.M., Tex., Son. and Chih.

Extremely closely related to V. longifolia and perhaps conspeci.fic with it. 
6. Viguiera stenoloba Blake. RESIN-DUSH. Much-branched shrub about 1 m. high; stem

slender, glabrous or strigillose, sometimes subcanescent; leaves alternate or rarely 
opposite, ovate in outline or linear, divided nearly to midrib into 3 to 7 linear or linear
lanceolate entire or few-lobed or few-toothed lobes, or the upper leaves linear and entire 
or subentire ( the lobes attenuate), 1-5 mm. broad, equaling the central part of the leaf 
in width, above dull-green and tuberculate-strigose, beneath canescently strigillose, 25-
60 mm. long, 4 cm. or less broad across the basal pair of lobes; peduncular branch-ends 
2 dm. long or less; disk 6- 8 mm. high, 8-12 mm. thick; phyllaries in 3 series, with 
ovate-lanceolate pale strongly induratecl and ribbed base, abiuptly narrowed into a linear 
loose or spreading herbaceous tip, more or less strigose and strigillose or the hairs some
what looser; rays about 12, 7-14 mm. long, 2-4 mm. broad; disk corollas puberulous, the 
recurved teeth 3.8 mm. long; pales abruptly acute, 5 mm. long; achenes glabrous, sub
striate, rather strongly compressed but subquadrangular in transection, 3.5 mm. long; 
pappus absent. Locally abundant in dry desertic or subdesertic areas in the Trans-Pecos 
and Rio Grande Plains, infrequent in w. part of Edwards Plateau, summer; N.M. and 
Tex., s.w. and s. to Dgo., Coah., N.L. and Tam. 

79. HELIANTHUS L. :ns SUNFLOWER 

Annual or perennial herbs; stems simple or branched; leaves always opposite at least 
at the base of the stems and usually alternate above ( usually alternate for most of the 
length of the plant, but opposite nearly throughout in some species), usually coarse
textured, 3-nerved ( this obscure in some species), at least the lower ones usually 
narrowed to a petiole or a subpetiolar base; heads usually borne singly at the ends of 
nearly naked terminal peduncles; involucres usually saucer-shaped to hemispheric; 
phyllaries in 2 to 4 series, either subequal or strongly graduated, often ciliate-margined; 
receptacle plane to convex, chaffy throughout; pales folded around the disk achenes; ray 
flowers uniseriate, usually pistillate but always infertile, the yellow rays 3-toothed apically; 
disk #,owers very numerous, perfect, fertile; corolla tubular, mostly yellowish but with 5 
equal teeth terminally which are yellow to brownish to reddish to purplish; disk achenes 
laterally compressed but not thin-edged, often subrhombic in transection, often emar
ginate apically as seen from the side; pappus usually of two elongated awns over the 
thinner shoulders of the achene and often with a smaller accessory palea on each side 
of each awn, sometimes with small intermediate scales between the 2 principal awns, 
all of these pappus members readily caducous. 

An American genus of about 67 species, made difficult taxonomically by the tendency 
toward hybridization between many of its constituents or at least by the evidence of 
past genetic intercontamination. Helianthus is closely related to Viguiera and Heliomeris 
and perhaps should be merged with them. 
1. Glaucous blue-green rhizomatous perennial with leaves nearly all opposite; stems

rarely more than 7 dm. tall; phyllaries obtuse to acute, glabrous dorsally, white-
ciliate, ovate to oblong, closely imbricated, shorter than the disk ..... .. . . ... . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. H. ciliaris. 

I. Plants not strongly glaucous or blue-green and not with the combination of other
characters given ( 2) 

:,. Much of this heahnent is adapted from various papers by Charles B. Heiser; the 
characterization of H. Maximiliani is by Robert Long and that of H. ciliaris by R. C. 
Jackson. 
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2( 1). Perennial herbs usually with rhizomes or rhizomelike organs ( doubtful case5 
should be keyed under both alternatives) ( 3) 

2. Taprooted annuals ( 11)

3 ( 2). Disk corollas with red-brown to purple-brown lobes ( 4)
3. Disk corollas with yellow lobes ( 6)

4{ 3). Principal leaves oblong-lanceolate to lance-ovate, serrate, mostly more than 10-
15 mm. broad ............................•... 3. H. laetiftorus. 

4. Principal leaves linear to linear-oblong or elongate-lanceolate with entire or barely
undulate mostly revolute margins, the broadest 10-15 mm. broad ( 5) 

5 ( 4). Leaves and stems smooth and glabrous or nearly so; leaves crowded, without 
axillary fascicles, all but the basal narrowly linear to nearly filiform, sub
rnembranaceous, 1-3 mm. broad, with scarcely narrowed sessile base; involucre 
smooth; achenes with rounded summit; rhizome elongate ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. H. salicifolius. 

5. Leaves and at least the base of the stem scabrous; leaves numerous but not crowded,
often with axillary fascicles, firm, mostly 3-15 mm. broad, commonly narrowed 
above the base; involucre scabrous; achenes truncate; rhizome a short erect crown 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. H. angustifolius.

6 ( 3). Phyllaries firm, very unequal, tightly appressed, neither long-attenuate nor with 
foliaceous spreading or recurving tips; chief heads long-peduncled .......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. H. occidentalis. 

6. Phyllaries looser, the outer ones (at least) spreading and with long-attenuate or
more or less foliaceous tips ( 7) 

7 { 6). Principal leaves rounded to sessile or with very short-petioled bases, mostly 
opposite, their petioles when developed rarely 5 mm. long ( 8) 

7. Principal leaves tapering to base, if strongly rounded then with petioles more than
5 mm. long {9) 

8(7). Stem, lower leaf surfaces and backs of phyllaries densely whitish-villous; leaves 
mostly cordate-clasping ........................ 6. H. mollis. 

8. Stems, lower leaf surfaces and backs of phyllaries greener, variously pubescent but
not whitish-villous; leaves not cordate-clasping . . . . 5. H. hirsutus. 

9(7). Main stem glabrous ..........................• 1. H. grosse-serratus. 
9. Main stem scabrous-hispidulous or at least hirtellous { 10)

10( 9). Leaves nearly all alternate, lanceolate; rhizomes stout but lacking tuberous 
thickenings ........................•......... 4. H. Maximiliani. 

IO. Leaves on the lower quarter of the stem opposite, the rest usually alternate, mostly 
ovate . .' ..................................... 2. H. tuberosus. 

11 ( 2). Stems, leaves and involucre densely covered with whitish silky wool ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 11. H. argophyllus. 

11. Stems, leaves and involucre pubescent but not densely white-woolly ( 12)

12 ( 11). Phyllaries at least in the lower part conspicuously long-ciliate and 4-7 mm.
broad, usually rather abruptly contracted proximal to the apex .............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12. H. annuus. 

12. Phyilaries narrower and usually not conspicuously ciliate in the lower part, usuaIIy
rather gently long-tapered to the apex ( 13) 

13 ( 12). Leaves lanceolate, much more than twice as long as broad; Trans-Pecos Texas 
...................................•......... 15. H. paradoxus. 

13. Leaves proportionately shorter and broader ( except in aberrant individuals of
H. debilis) { 14)

14(13). Leaves for the most part cordate; isolated populations in Trans-Pecos Texas 
..................................••.......•. 16. H. neglectus. 

14. Leaves rarely cordate ( 15)
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15( 14). Leaf blades usually entire, generally twice as long as broad, bluish-green to 
canescent bluish-green; tips of pales in center of disk densely villous .... . ..•• 
. . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . 13. H. petiolaris. 

15. Leaf blades entire or more often serrate, generally less than twice as long as broad,
not bluish-green; tips of pales villous to merely hispid ........... ...... .. . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14. H. debilis.

1. Helianthus grossc-serratus Martens. Perennial herb; rhizomes often branched and
elongate; stems stout, erect, 1-4 ( -5) m. tall, normally simple for most of the length, 
glabrous, glaucous, very smooth; leaves alternate; blades lanceolate to oblong-ovate, 
acurninate very near the apex, grossly and saliently serrate, very near the base cuneate, 
shiny-dark-green, densely hispidulous beneath, at midstem about 20-25 cm. long, (2-) 
5-6 ( -9) cm. broad, the upper leaves reduced and less deeply serrate; petiole about 8 
cm. long at midstem; upper branching paniculifonn; involucre hemispheric; phyllaries
narrowly lanceolate or linear-subulate, acuminate, attenuate to long subulate tips, very
dark-green, mostly glabrous toward the base, finely appressed-pubescent toward the
apex, softly appressed-ciliate marginally, very loose but not recurving, longer than the
disk; pales linear, mostly entire or rarely 3-cuspidate; rays 25-40 mm. long, obovate;
disk 1-2 cm. across, the corollas totally yellow; achenes slender, glabrous, pale brown,
sometimes mottled, about 5 mm. long; pappus of 2 slender narrowly lanceolate awns
without other scales. Rare and local, n.-cen. Tex. and near Gonzales, Gonzales Co. in
s.-cen. Tex., summer-fall; 0. to N.D. and s. to Tex.; sometimes cult.

2. Helianthus tuberosus L. JERUSALEM ARTICHOKE. Perennial herb with abundant
coarse fibrous roots; rhizomes slender and distally with tuberous thickenings; stems stout, 
15-25 dm. tall, branched, sulcate, scabrous-hispid, rarely subglabrous, sometimes
glabrescent toward the base; leaves normally opposite at least on the lower fourth to
third the total height, usually alternate above; blades ovate or broadly ovate-Ianceolate,
sometimes broadly oblong-lanceolate, always acuminate, dentate or serrate-dentate,
usually large (about 1-2 dm. long by 7-15 cm. broad); petioles winged, 4-9 cm. long;
involucre hemispheric to broadly campanulate; phyllaries linear-lanceolate, often atten
uate, usually more or less short-appressed-pubescent, ciliate, variable in length but
usually slightly to greatly longer than the disk, usually loose, the tips somewhat reflexed
when they are only a little longer than the disk but loosely erect when much longer;
pales 3-cuspidate; rays 25-40 mm. long; disk usually 10-15 mm. across, the corollas
totally yellow; achenes turgid, usually dark; pappus of 2 narrowly lanceolate awns without
other scales. Rare in n.-cen. Tex., Aug.-Oct.; Ont. and Sask. s. to Ga., Tenn. and Tex.;
perhaps adv. with us.

The species elsewhere intergrades with H. laeti{lorus var. rigidus, apparently because 
0£ past introgression. In Texas the two taxa do not overlap in distribution. The tubers of 
this plant are eaten, cooked, pickled and raw. 

3. Helianthus laetiflorus Pers. Perennial herb with fibrous roots on stout rhizomes;
stems stout, erect, 5-20 dm. tall, mostly simple below; leaves nearly aU opposite, reduced 
and sparser upward, ovate to broadly lanceolate or less commonly linear, mostly broadly 
rhombic-lanceolate, acute, obscurely to conspicuously serrate, sessile ( to a broad sub
petiolar base), 5-28 cm. long, 4-7 cm. broad, very finn-textured, rough on both sides; 
peduncles few, long, stout, nearly naked; involucre short-cylindric-campanulate; phyl
laries in 3 or 4 series, elliptic to oblong-ovate, obtuse or broadly acute, the outermost 
shorter, glabrous, conspicuously short-ciliate marginally the full length, deep-green, 
glabrous, usually shiny, shorter than the disk, erect and closely appressed; pales entire 
or obscurely 3-cuspidate, the middle cusp larger and dark; rays ovate, about 2-3 cm. long, 
often emarginate; disk 15-20 mm. across, the corollas with red-brown or reddish lobes; 
achenes turgid, dark, more or less pubescent apically; pappus of 2 broadly lanceolate, 
pubescent awns with accessory awns at each side of the principal awns. 

We have two varieties in Texas. 
Var. rigidus (Cass.) Fern. Stems harshly scabrous, 8-20 dm. tall, with 7 to 15 nodes; 

leaves oblong-lanceolate to lance-ovate, tapering to long acuminate tips, 8-27 cm. long; 
phyllaries narrowly ovate or lanceolate. H. rigidus (Cass.) Pers. Infrequent or rare in 
e. Tex., Aug.-Oct.; midwest. U.S. s. to Tex.
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Var. subrhomboideus ( Rydb.) Fern. Stems less harsh above, 5-10 dm. tall, with 6 to 9 
nodes; leaves subrhombic-ovate to subrhombic-lanceolate, subacute, 5-12 cm. long; 
phyllaries nearly oblong-ovate. Rare in Trans-Pecos mts., ]ate summer; s. Can. and n. 
U.S., s. in the mts. to Tex.

The var. laetiflorus occurs in n.e. U.S., s.w. to Mo. and Kan. Elsewhere these varieties
intergrade, and the var. laeti-florus intergrades with H. tuberosus, making the taxonomy 
most perplexing. 

4. Helianthus Maximiliani Schrad. MAXIMILIAN SUNFLOWER, Stout perennial, with
usually several mostly simple stems 3-30 dm. tall from the woody crowns or short root
stocks, rarely with lateral branches near the top, scabrous or with abundant short white 
hairs; leaves alternate, lanceolate, gradually acuminate to both ends, mostly 14-30 cm. 
Jong, 20-55 mm. broad, marginally entire, sometimes obscurely serrate, surficially with 
many short hairs imparting a grayish-green color, sessile; phyJlaries 10-15 mm. long, 
densely pubescent, marginally strongly ciliate, spreading; heads in a simple terminal 
racemose arrangement, less commonly in a paniculiforrn grouping, 50-75 mm. across; 
disk florets 10-12 mm. long, the base of the corolla puberulent; rays bright-yellow, 25-35 
mm. long, concave; pales linear-acuminate, obscurely 3-cuspidate, apically pubescent.
Frequent in seasonally moist ditches, depressions or prairies, n.-cen. and s.e. Tex. and
Edwards Plateau, infrequent in Plains Country and rare in the Trans-Pecos, ( late 
summer)-fall; most of s. Can., s. in cen. U.S. to Tex. and in Coastal States to N.C. 

5. Helianthus hirsutus Raf. Perennial with coarse roots; rhizomes very stout, much
branched, 1-3 dm. long; stems erect, 5-17 dm. tall, usually simple most of the length, 
densely scabrous-hispid or scabrous-hirsute, often glabrescent below, rough; leaves 
opposite; blades ovate or ovate-lanceolate to narrowly Janceolate, often acuminate, 
marginally serrate to obscurely so and often revolute, rarely entire, rounded or abruptly 
contracted at the broad base, sometimes subcordate, densely hispid above, scabrous
hispid beneath, 6-15 cm. long, 7-70 mm. broad; petiole ( sometimes winged) 5-20 mm. 
long; involucre hemispheric; phyllaries broadly linear-lanceolate, slightly to greatly longer 
than the disk, ciliate, hispid, very loose, recurved; pales 3-cuspidate, carinate; rays 15-25 
mm. long, oval; disk 1-2 cm. across, the corollas totally yellow; achene broadly obovate,
turgid, dark, glabrous; pappus of 2 broadly lanceolate rather short pubescent awns,
without other scales. H. leptocaulis ( Wats.) Blake var. trachypliyllus T.&G. and var.
stenophyllus T.&G. Frequent in e., s.e. and n.-cen. Tex., infrequent to e. part of Edwards
Plateau, summer-fall; most of e. U.S.

Reports of H. leptocaulis from Texas are based on specimens of H. hirsutus. 
6. Helianthus mollis Lam. Perennial herb with many fine fibrous roots, the creeping

rhizomes very stout and rarely more than 15 cm. long; stems often tufted, erect, 5-10 
dm. tall, scabrous-hirsute, simple in medium or small plants, often branched above in 
large ones, the branches rather rigidly ascending; leaves mostly opposite, narrowly ovate 
to ovate-lanceolate, entire or serrulate, sessile, clasping, sometimes cordate-clasping, 
mostly about 9 cm. long, 2-6 ( -9) cm. broad, variable in size, densely scabrous-hispid 
above, densely cinereous-pubescent beneath; involucre hemispheric; phyllaries broadly 
linear-lanceolate, acute, often abruptly acuminate, not much longer than the disk, erect, 
densely hispid or scabrous-tomentose; disk 2-3 cm. across, the corollas totally yellow; 
achenes slightly villous at the apex; pappus of 2 broadly lanceolate awns, without other 
scales. Frequent in sandy soil, e., s.e. and n.-cen. Tex., late summer-fall; most of e. U.S. 

7. Helianthus occidentalis Ridd. Perennial herb witl1 abundant fine fibrous roots, the
rhizomes very slender; stems several, slender, erect, 8-15 dm. tall, finely appressed
pubescent; leaves strictly opposite ( except the few and much-reduced bracteals above), 
crowded at or very near the base and persistent even at flowering time; bladelike portion 
ovate, obtuse, crenate-dentate, subcoriaceous, about 10 cm. long and 5 cm. broad, 
remotely appressed-pubescent with very short hairs; narrow petiolelike base about as 
long as the blade; heads in a small paniculiform group at the top of the nearly naked 
stem; involucre subcampanulate; phyllaries narrowly lanceolate, subu]ate-attenuate, very 
loose but not reflexed, longer than the disk, obscurely and very finely appressed
pubescent; pales lanceolate, subglabrous; disk about 1 cm. across, the corollas all yellow; 
achenes villous at tl1e apex and on the angles; pappus of 2 broadly lanceolate awns. Incl. 
var. plantagineus T.&G. Infrequent in e. Tex., late summer-fall; most of e. U.S. 

8. Helianthus angustifolius L. Perennial herb; roots fibrous; rhizomes few, very
slender, 5-15 cm. long; stems 10-17 dm. tall, leafy, mostly simple, usually scabrous. 
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hispicl; leaves mostly alternate, variable but mostly linear or narrowly lanceolate, 1-2 
drn. long, 3-15 ( -20) mm. broad, obtuse, sessile, very firm, very scabrous above, 
pubescent beneath, often with resin-dots; upper branching open-paniculiform; phyllaries 
narrowly lanceolate, slightly acuminate, usually shorter than the disk, very loose, setose 
or scabrous, scarcely ciliate; pales 3-cuspidate; disk about 1 cm. across; lobes of disk 
corolla purple, puberulent; achene slender, glabrous, about 4 mm. long; pappus of 2 
lanceolate awns, without intermediate scales. Moist places, e. and s.e. Tex., late summer
fall; N.J. s. to Fla., w. to Ia. and Tex. 

A very closely related form, but with an entirely yellow disk and reputed to be more 
robust with woodier rootstocks, is H. simulans E.E.Wats. It is rare in boggy areas in east 
Texas ( Robertson Co. and probably elsewhere), and Louisiana. Its degree of distinctness 
needs further investigation. 

9, Helianthus salicifolius Otto & Dietr. Perennial from stout rhizomes 2-3 drn. long with 
coarse roots; stems 4-8 drn. tall or occasionally to 2 m., erect, mostly glabrous, simple 
below the head-bearing region; leaves mostly alternate, crowded, narrowly linear
lanceolate to linear, marginally often revolute, 5-15 cm. long, 1-3 (-5) mm. broad; 
upper branching paniculiform; peduncles 5-6 cm. long; involucre campanulate; phyllaries 
narrowly lanceolate to linear-lanceolate ( outermost shorter), acuminate, attenuate into 
subulate tips often longer than the disk, very loose but not reflexed, glabrous or nearly 
so, scarcely ciliate or ciliate toward the base; rays numerous, 1-2 cm. long; disk about 
10-11 mm. across, the corollas with red-purple lobes; achenes slender, glabrous, dark
brown, apically rounded; pappus of 2 lanceolate short awns, without other members.
H. filifonnis Small. Rare in calcareous prairies, n.-cen. Tex., e. part of Plains Country and
Edwards Plateau, late summer-fall; from cen. Plains States s. into Tex.

10. Helianthus ciliaris DC. BLUE-WEED. Perennial from slender rhizomes; stems l to
several, 5-7 dm. tall, glabrous, glaucous; midstem leaves opposite, sessile or very short
petiolate, linear to broadly lanceolate, entire to somewhat pinnately lobed, glabrous and 
glaucous, conspicuously 3-nerved when lanceolate; heads 12-25 mm. across; phyllaries 
obtuse, ovate to broadly lanceolate, ciliate, glabrous or slightly puberulent dorsally, about 
5-7 mm. long, about 3.5 mm. broad; rays 12 to 18, about l cm. long; disk corolla 5-6 mm.
long. basally puberulent and yellow, the lobes reddish or sometimes tl1e entire corolla
red; pales entire to 3-cuspidate, the tips obtuse to acute and puberulent; achenes about
3 mm. long, black or grayish at maturity; pappus of the disk of 2 broadly ovate-acuminate
scales; ray pappus absent OT of 1 to 3 linear to lanceolate scales. Locally abundant near
streams OT canals, often in subalkaline desert soil in the Trans-Pecos and Plains Country,
infrequent in Rio Grande Plains, summer-fall; Kan., Okla., Tex., N.M., Ariz., Chih.,
Coah., N.L., Tam. and S.L.P.

11. Helianthus argophyllus T.&G. SILvERLEAF SUNFLOWER. Taprooted short annual
1-2 m, tall, densely white-tomentose ( especially the younger parts), profusely branched
in the upper half; leaves mostly alternate, ovate, obtuse, entire or rarely serrate, more or
less subcordate, petiolate ( petiole about as long as blade in larger midstem leaves);
blade normally almost 2 dm. long and broad, densely tomentose on both surfaces;
peduncles 5-15 cm. long; involucre flattish; phyllaries broadly ovate-acuminate with
subulate tips, about equaling the disk, loose but not reflexed, densely tomentose, more
or less ciliate, the cilia usually obscured by the tomentum; pales 3-cuspidate, often
red-purple; disk 2-3 cm. across, deep-purple; achene more or less pubescent toward the
apex; pappus of 2 lanceolate ample awns, without any other scales. Locally abundant •in
deep loose sandy soils, s.e. Tex. and Rio Grande Plains, scattered and perhaps introd. in
e. Tex., late summer-fall; perhaps endemic but now introd. widely as an ornamental and
escaping in the Gulf States.

Hybridizes occasionally with H. an11u11s ( and perhaps also with H. debilis ), producing 
local hybrid swarms. 

12. Helianthus annuus L. COMMON SUNFLOWER, MIRASOL. Taprooted annual; stems
5-25 dm. tall, less commonly taller, simple or branched, hispid, very rough, green, often
mottled; leaves nearly all alternate; blades ovate ( rarely ovate-lanceolate), obtuse or
less commonly acute, basally truncate to cordate, dent ate ( rarely subentire), scabrous
setose above, hispid beneath, ( 5-) 10-30 cm. long and nearly as broad as long; petioles
often as long as or longer than the blades; peduncles very variable; heads often numerous;
involucres shallow; phyllaries broad, 4-10 mm. broad, in the proximal part marginally
conspicuously ciliate and oblong in shape, rather abrnptly contracted toward the tip
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( thus acuminate), often attenuate, sparingly to densely hispid, about equaling the disk; 
pales ample, 3-cuspidate; disk 20-35 ( -45) mm. across, the corolla lobes red or purple; 
achenes 3.3-5.5 (-7) mm. long, obovate, glabrous or obscurely pubescent apically, light 
gray, often mottled; pappus of 2 broadly lanceolate awns, without intermediate scales. 

We have 3 intergrading races as follows: 
Subsp. annuus. Plants usually very tall and branched; leaf blades ovate, cordate 

basally; phyllaries 7-10 mm. broad, sparingly to densely pubescent; disk 3-5 cm. across; 
rays 21 to 35, 3-5 cm. long, 10-15 mm. broad; disk corollas red or purple; achen�s 4-7 
mm. long. Rare in n.e. Tex., late summer-fall; e. and cen. U.S. and s. Can.

Subsp. texanus Heiser. Plants 15-25 dm. tall, usually much-branched; stem frequently
conspicuously purple and green-mottled; lower leaves ovate, cordate at base, occasionally 
somewhat jaggedly serrate; phyllaries 4-6 mm. broad, generally sparingly pubescent; disk 
generally 21-30 mm. across; rays light yellow, 19 to 25, 24-32 mm. long, 8-12 mm. 
broad; disk corollas and anthers purplish; achenes 3.3-5 mm. long. H. annuus var. texanus
(Heiser) Shinners. Widespread in e. and s. halves of Tex., late summer-fall; also in n.e. 
Mex. 

Subsp. lenticularis ( Dougl.) Codell. Plants generally 5-25 dm. tall, branched; lower 
leaves lanceolate to ovate, truncate to cordate basally; phyllaries 4-7 mm. broad, sparingly 
to densely pubescent; disk generally 20-35 mm. across; rays 12 to 26, 25-39 mm. long, 
9-13 mm. broad; disk corollas generally red or purple; anthers reddish or purplish, rarely
yellow; achenes 4-5.5 mm. long. Infrequent in w. Tex., late summer-fall; most of w. N.A.

In Texas the common sunflower has apparently introgressed with H. debilis; the racial 
characters of the subsp. texanus can be explained as the result of introgressive genetic 
influence of H. debilis populations on H. annuus populations. The cultivated giant sun
flower is a member of H. annuus, derived through artificial selection. 

13. Helianthus petiolaris Nutt. PLAINS SUNFLOWER. Taprooted annual; stems erect,
usually 5-20 dm. tall, often much-branched, variously pubescent ( see remarks below); 
leaves alternate; blades narrowly lanceolate to deltoid or ovate, obtuse to acute, mar
ginally entire to deeply serrate-dentate or dentate, at the extreme base cuneate, rarely 
cuneate-subcordate, 4-15 cm. long, 1-10 cm. broad ( mostly about 8 X 3-4 cm.), 
variously pubescent; petiole slender, 1-15 cm. long, longest on the lowest leaves, about 
as long as the blade; branching above paniculiform, the heads solitary at the tips, the 
peduncles mostly about 1 dm. long; involucre hemispheric; phyllaries broadly lanceolate, 
about as long as the disk, erect, somewhat appressed, ciliate or not, densely short
hispidulous; pales 3-cuspidate; rays oval, about 2 cm. long; disk 10-25 mm. across, the 
corollas with red-purple lobes; achene turgid, oblong, apically rounded, evenly and 
conspicuously villous; pappus of 2 broadly lanceolate awns about half as long as the 
corolla. Local in usually sandy plains and prairies, w. half of Tex., sporadically waifed 
farther e., summer-fall; much of the Great Plains and s. to Chih.; waifed in a few areas 
of n.e. U.S. 

The Trans-Pecos representatives of this species have gray-pubescent herbage; since 
they show some degree of reproductive isolation from the greener plains plants, they 
are considered by some auth(!rS to be a separate species, H. canus (Britt.) Woot. & 
Standl., or a separate variety, H. petiolaris var. canescens Gray; but there is complete 
intergradation of this sort with the true H. petiolaris of the plains. The var. canescens is 
distributed in Tex., N .M., Ariz., Calif., Baja Calif., Son. and Chih. It is one of the 
Heliantlws taxa most similar to Viguiera, to which the entire genus Heliantlius is most 
closely related. 

14. Helianthus debilis Nutt. Taprooted annual 4-20 dm. tall, rather much-branched,
subglabrous to canescent-pubescent, usually scabrous above, the upper stem and branches 
usually conspicuously mottled; leaves nearly all alternate; blades deltoid-ovate to deltoid
lanceolate, acute, more or less cordate basally, 3-8 cm. long, 2-5 cm. broad, irregularly 
serrate ( rarely subentire), green ( or rarely canescent-pubescent); petiole nearly as long 
as the blade; heads few, terminating the upper branches; involucre hemispheric; 
phyllaries narrowly lanceolate, attenuate to subulate apically, exceeding the disk, loose 
but not reflexed, not very ciliatej pales 3-cuspidate; rays 11 to 16 ( rarely to 20), 15-27 
mm. long; disk 14-17 mm. across; corolla lobes deep-red-purple; achene slender and
pubescent at the summit; pappus of 2 short slender awns.

We have several races of this species all found in sandy soil and nearly all on the 
Coastal Plains, as follows: 
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Subsp. silvestris Heiser. Stems erect, dark-reddish-mottled, frequently glabrate 
branched above, the branches somewhat drooping; lower leaves deltoid-ovate, cordate, 
for the most part regularly serrate; blades 6-14 cm. long, 4-13 cm. broad; peduncles 
slender, 16-30 ( -40) cm. long; disk for the most part 15 mm. across; phyllaries about 
2 mm. broad; rays 12 to 14 (rarely to 20), 15-23 mm. long, 7-12 mm. broad; pales for 
the most part hispid. Sandy soils, e. Tex., late summer-fall; endemic. 

Subsp. cucumerifolius (T.&G.) Heiser. Erect, much-branched, the branches ascend• 
ing, hispid below, usually conspicuously purple-mottled, 55-65 dm. tall; lower leaves 
deltoid-ovate to deltoid or lanceolate, cuneate to truncate or cordate basally, fairly 
regularly serrate, slightly wavy-margined; blade 4-9 cm. long, 3-8 cm. broad; peduncles 
not conspicuously slender, 25-50 cm. long; disk 16-18 (-20) mm. across at anthesis; 
phyllaries 2-2.5 mm, broad; rays 12 to 18, about 2 cm. long, 7-12 mm. broad; central pales 
with hispid or slightly villous tips. H. debilis var. cucumerifolius ( T.&G.) Gray, H.
cucumerifolius T.&G. Sandy soils, Travis Co. s. to Victoria Co., w. to Bandera, Medina 
and Frio cos., late summer-fall; endemic. 

Subsp. praecox ( Engelm. & Gray) Heiser. Usually somewhat prostrate or erect with 
branches horizontal; stems greenish, not conspicuously mottled, hispid to hirsute, 4-5 
dm. tall; lower leaves deltoid-ovate, usually cuneate to truncate basally, finely and fairly 
regularly serrate, 3-8 cm. long, 2-7 cm. broad; peduncles 15-30 cm. long; disk about 
14 mm. across; phyllaries 3-4 mm. broad, short-attenuate; rays generally 14 to 15, 17-27 
mm. long, 7-12 mm. broad; central pales hispid or occasionally slightly villous. H. debilis
var. praecox (T.&G.) Gray, H. praecox T.&.G. Coastal sands, Galveston and Chambers
cos., late summer-fall; endemic.

Subsp. Runyonii Heiser. Erect, generally reddish, hispid to hirsute, 5-6 dm. tall; lower 
leaves deltoid-ovate, basally cuneate to truncate, generally with small acute teeth and 
regularly serrate; blades 30-75 mm. long, 2-6 cm. broad; peduncles 2-3 dm. long; disk 
about 14 mm. across; phyllaries 3-4 mm. broad, abruptly attenuate; rays generally 11 to 
13, 22-24 nun. long, 10-11 mm. broad; central pales villous. Coastal areas, Aransas Co. 
to Cameron Co. and inland to Bee and Brooks cos., late summer-fall; end�mic. 

Subsp. hirtus Heiser. Similar to subsp. Runyonii but more hirsute; blades 3-9 cm. long, 
2-7 cm. broad; peduncles 3-4 cm. long; disk 15-17 mm. across; rays 14 to 16, 21-27 mm.
long, 7-13 mm. broad. Known only from sands in Dimmit Co., Rio Grande Plains;
endemic.

II. debilis, especially as it is represented by its subspecies praecox, Runyonii and
hirtus, is exceedingly closely related to H. petiolaris.

15. Helianthus paradoxus Heiser. Taprooted annual 15 dm. tall, the stem sparsely
scabrous; leaves opposite below, alternate above; lower blades lanceolate, 10 pm. long, 
25 mm. broad, 3-nerved, entire, rough; petioles 2 cm. long; peduncles 3 to 5, 12-18 cm. 
long; phyllaries 16 to 20, ovate-lanceolate or ovate, sparsely hispid, 10 mm. long, 3 mm. 
broad; disk about 18 mm. across; rays about 15, 17 mm. long, 7 mm. broad; disk corolla 
purple; pales apically glabrous. Rare, known from one population, 7 miles w. of Ft. 
Stockton, Pecos Co. in the Trans-Pecos ( 11 Sept., 1947 ). Also known from an old 
collection from Valencia Co., N.M. Very likely extinct in Texas. 

Probably has hybridized to some extent with H. annuus subsp. lenticularis.
16. Helianthus neglectus Heiser. Taprooted annual, 8-15 dm. tall, densely hispid

below, branched above; lower leaves ovate, for the most part cordate basally, subentire 
to remotely serrulate, sparsely hispid, the hairs somewhat appressed; blades 7-14 cm. 
long, 75-123 mm. broad; petioles 9-11 mm. long; peduncles 1-4 dm. long; phyllaries 25 to 
35, lanceolate, attenuate, 15-24 mm. long, 25-40 mm. broad; rays 21 to 31, 30-39 mm. 
long, 10-14 mm. broad; disk about 23-28 mm. across; scales apically white-hirsute. Rare, 
known from scattered populations along U.S. highway 80, from 2 to 10 miles e. of 
Monahans, in the sandy "South Plains" (22 July 1955). Also known from Eddy Co., N.M. 
Closely related to H. petiolaris. Probably has hybridized to some extent with H. annuus.

80. FLOURENSIA DC.

A genus of about 2 dozen species of North America and South America. 
1. Flourensia cernua DC. TARBUSH, HOJASE. Shrub 1-2 m. tall, densely leafy, glabrous,

glutinous, aromatic with an odor of tar; leaves alternate, elliptic or nearly so, 17-25 mm. 
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long, 6,5-11.5 mm. broad, acute at both ends, deep-green; petioles 1- 2.5 mm. long; heads 
nearly sessile in leafy clusters on the branchlets, nodding, about 1 cm. long and thick; 
involucre campanulate; phyllaries in roughly 3 series, strongly graduated, linear, firmly 
herbaceous, glutinous, the tips of ten spreading; involucre slightly convex, chaffy through
out, the pales nearly as long as the flowers and partially enfolding them; ray -flowers 
absent; disk -flowers perfect, fertile, the corollas dull-yellow and 5-toothed terminally; 
achenes laterally compressed and 2-edged but not winged nor very Hat, silky -villous, 
narrowly cuneate, about 6 nun. long, 2 mm. wide; pappus of 2 ciliate awns, unequal, 
2.5-3.2 mm. long; intermediate squarnellae absent. Very abundant in Trans-Pecos deserts, 
rare e. to w. part of Plains Country, Sept.-Dec.; Tex., N.M., Ariz., Son., Chih., Coah., 
N.L., Dgo. and Zac.

81. ENCELIA AnANs.

An American genus of about 1 5  species, of which we have one. 
I. Encelia scaposa (Gray) Gray. Strongly perennial herb from woody rootstocks 1-2

cm, thick; leaves mostly alternate but so densely crowded at the base that the phyllotaxy 
is obscure, narrowly oblanceolate to sublinear, 3-10 cm. long, 1-8 mm. broad; stems few, 
naked, scapelike, erect, 3-5 dm. tall, monocephalous; involucre about 1 cm. high, hemi
spheric or even broader; phyllaries linear, in about 2 or 3 series, the inner shorter than 
the outer; receptacle slightly convex, chaffy throughout, the pales folded and enveloping 
the flowers; ray -flowers about 20 to 40, pistillate but infertile; rays about 1 5  mm. long, 
oblong, yellow, showy, 2-toothed terminally; disk -flowers perfect, fertile, the yellow 
corolla 5-toothed terminally; achenes strongly laterally compressed, very pubescent 
especially on and near the 2 sharp edges; pappus of 2 hairs or awns, one over each 
shoulder of the achene, easily dislodged and of ten absent from the mature achenes. Incl. 
-.ar. stenophylla Shinners. Rare in deserts of the Trans-Pecos ( Hudspeth and Terrell cos.), 
Mar.-Apr.; also N.M. 

82. SIMSIA PERS. BusH SUNFLOWER 

Annual or perennial herbs, usually harshly doubly pubescent with some longer bristly 
hairs intermixed with fine shorter ones; nearly all the leaves opposite, only a very few 
uppermost ones alternate, the petiole well-marked, the blade often deltoid or shallowly 
hastately lobed and marginally serrate; peduncles several cm. long, monocephalous; 
involucre 7-12 mm. high; phyllaries in about 3 unequal or subequal series, firm and finely 
bristly, basally often somewhat indurated and discolored and about 3-nerved; receptacle 
slightly convex, chaffy throughout; pales often discolored or stramineous, elliptic, acute, 
folded over and mostly enveloping the Hower; ray flowers 8 to 30, pistillate but infertile; 
the yellow rays often also suffused or spotted ( e�pecially underneath) with purple, 
linear, terminally rounded; disk -flowers nwnerous, perfect, fertile, the corollas mostly 
yellowish ( often with purplish lines) and 5-toothed terminally; disk achenes laterally 
strongly compressed, nearly completely Bat, obovate in outline, usually emarginate 
apically ( the margins winglike but quite firm), blackish or mottled; pappus absent or of 
2 awns, 1 over each shoulder of tl1e developing achene and caducous, usually absent on 
the mature achene. 

A genus of two dozen species of the warm-temperate and tropical parts of tl1e Americas. 
It has been included in Encelia by some authors but it is as well-marked as various 
other genera closely related ( Verbesina, Helianthus, Viguiera, Flourensia). 

1. Phyllaries subequal; rays 1 5  to 30; perennial from thick fusiform or woody under
ground parts; petioles of some leaves auricled at the attachment to the stem and 
auricles of opposing leaves usually united at the side of the stem; corolla of disk 
Howers gibbous near the base on the side toward the periphery of the head . .... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , .... 1. S. calva. 

1. Phyllaries markedly graduated; rays about 8 to 10; annual from slender taproots;
petioles not auricled; corolla not gibbous ......... 2. S. exaristata. 
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1. Simsia calva (Engelm. & Gray) Gray. Perennial herb from woody or slightly
fleshy fusiform underground organs often 1-2 cm. thick ( these organs rarely extricated 
from crevices in Trans-Pecos and Edwards Plateau habitats), harshly pubescent, several
stemmed from the base and with the characters given in the key. Encelia calva (Engelm. 
& Gray) Gray, Simsia subaristata Gray. Abundant in Rio Grande Plains, frequent in the 
Trans-Pecos, n.-cen. and s.e. Tex., Edwards Plateau and Plains Country, spring-fall; Tex., 
Tam., N.L. and Coah. 

The degree of development of the pappus awns and tl1eir degree of persistence is 
highly variable. Plants of the Trans-Pecos mts. are racially distinct in several subtle ways 
and probably deserve recognition as a variety. 

2. Simsia exaristata Gray. Annual herb, erect, much-branched above and with the
characters given in the key. Incl. var. perplexa Blake, Encelia exaristata (Gray) Gray. 
Very rare in deserts, w. part of the Trans-Pecos, late summer-fail; Tex., N.M., Ariz., Son., 
Chih. and southw. 

Apparently intergrading with the central and southern Mexican S. lagascaeformis DC., 
and probably should be referred to by the latter name. 

83. ZEXMENIA LA LLAVE & LEX.

Small shrubs; leaves mostly opposite, short-petiolate or nearly sessile, often rough
pubescent, the blades usually unlobed; peduncles remote, 1-2 cm. long, naked; heads 
solitary on the peduncles; involucre usually hemispheric or deep-campanulate; phyllaries 
in 2 or 3 series, graduated, usually ovate or oblong and with herbaceous tips; ray 'flowers 
usually 8, fertile; rays yellow or orange; disk corollas yellow or orange; disk achenes more 
or less compressed, mostly oblong or obovate, acute- or sharp-edged or sometimes winged; 
achene more or less markedly constricted near its summit, forming a sort of neck which 
separates the insertion of the pappus from the body of the achene; pappus of 2 or 3 awns 
and several usually more or less connate squameIIae. 

An American genus of several dozen species. 

1. Stem leaves 5 cm. or more in length ( sometimes shorter) . ........ .... .. ... . 
. . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. Z. hispida. 

1. Stem leaves 2-3 ( rarely -4) cm. long; outer phyllaries squarrose, loose and en-
larged or the heads subtended by 2 or 3 bractlike leaves ... .. ...... ...... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. Z. brevifolia. 

1. Zexmenia hispida ( H.B.K.) Gray. Shrub 5-10 dm. tall, strigose-hispid; leaves
rhombic-lanceolate or ovate-lanceolate, acute at the base, sessile or nearly so, sparingly 
clentate or subhastately lobed, generally str:igose on both sides; peduncles terminal, solitary 
or occasionally in a cyme of 3, very long; heads about 1 cm. high; involucre 2-seriate, 
cylindraceous-campanulate, generally less than 1 cm. broad; outer phyllaries ( or bractlike 
leaves) lanceolate, subfoliaceous; rays broad, conspicuous, yellowish-orange; achenes 
variable as to wing and size; achenes of the ray flowers commonly 3-angled, with 2 or 
occasionally 3 wings; achenes of the disk flowers broadly 2-winged or with the wings re
duced to 2 upwardly directed auricles; pappus separated from the body of the achene by a 
strong constriction or neck bearing a somewhat expanded row of very short squameilae and 
2 or 3 short awns. Abundant on Edwards Plateau (n.w. to Kent Co.), Rio Grande Plains 
and less frequent in the Trans-Pecos and s. part of s.e. and n.-cen. Tex., summer-fall; 
Tex. and much of upland and n.e. Mex. s.e. to Ver. and Hgo. 

2. Zexmenia brevifolia Gray. Rounded shrub usually 5-10 dm. tail, rather harshly pube
scent; leaves ovate to broadly elliptic-ovate, 2-3 ( rarely -4) cm. long, entire, obtuse at 
apex; peduncles long, slender, tenninal, solitary, densely strigose; heads 10-15 mm. high; 
involucre lax, roughly 3-seriate; outermost phyllaries ovate, foliaceous at apex, squarrose, 
loose and enlarged; rays 5 to 8, small, the achenes broadly winged; disk achenes 4-6 mm. 
long, slightly rugose, narrowly winged; pappus scales well-developed, usually united at 
base to form a short cup at achene summ\t, the neck evident in disk achenes; awns 
shorter than the body, rather rigid. Frequent in low scrubby vegetation on limestone, 
Rio Grande Plains and s. Trans-Pecos, summer-fall; Tex., Chih., Coah., N.L., Tam. and 
S.L.P.
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84. VERBESINA L.

Compositae (Sun-flower Family) 

CROWN-BEARD 

Pubescent annual or perennial herbs; leaves opposite or alternate, mostly roughly 
ovate or deltoid in shape ( less commonly elliptic ) and basally narrowed either to a 
subpetiolar winged base or rarely a true petiole, marginally usually coarsely serrate, in 
some species basally decurrent as wings on the stem; heads solitary or clustered; 
receptacle low to high-conical to nearly globose; involucre usually hemispheric or 
campanulate; phyllaries imbricated in 2 to several series, ascending or spreading at 
maturity, usually not markedly unequal; each pale folded at one edge of the achene; 
ray -flowers present, pistillate, fertile or infertile, yellow or white, 3-toothed or shortly 
3-lobed terminally; disk -flowers numerous, perfect, fertile, the corollas yellow or white
and 5-toothed; style tips acute or attenuate; achenes strongly laterally compressed, with
2 thin edges each usually with a well-developed wing, the body glabrous or pubescent;
pappus of 2 deciduous or persistent usually straight awns or in some species essentially
absent. Ximenesia Cav.; Actinomeris Nutt.; Ridan Britt.; Pterophyton Cass.

A rather diverse genus, marked by the very thin and thin-margined or wing-margined 
achenes. Zexmenia has somewhat similar achenes but it comprises shrubs or subshrubs 
and its achenes tend to be slightly thicker, and the outer phyllaries are broad, almost 
foliaceous. About 1 50 species, native to America. 

1. Rays deeply 3-toothed or shallowly 3-lobed terminally, the· teeth or lobes 1.5-3 ( -4 )
mm. long (2 )

1. Rays more shallowly 3-toothed or with 3 scallops terminaJly ( 3 )
2(1 ). Annual, usually bushy-branched; rays yellow ..... 2. V. encelioides. 
2. Perennial, subrhizomatous, not bushy-branched; rays orange ................. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. V. nana. 

3(1). Rays white (4 ) 
3. Rays yellow ( 5 )
4(3 ). Wings of the stems commonly 6, usually present also in the upper head-bearing

region; leaves mostly sinuate-dentate or deeply crenate; pubescence very short .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. V. microptera. 

4. Wings of the stem 4 or 5, narrow, seldom proceeding upward into the head-bearing
region; leaves soft-pubescent ................... 8. V. virginica. 

5( 3 ). Phyllaries few, soon defiexed; achenes at maturity squarrosely spreading 
....•...................................•.... 1. V. alternifolia. 

5. Phyllaries numerous, imbricated; achenes at maturity ascending ( 6 )
6( 5 ). Leaves opposite, for the most part harshly scabrous-pubescent; Edwards Plateau

.......... : .................................. 4. V. Lindheimeri. 
6. Leaves alternate for the most part; pubescence not harshly scabrous; not on Edwards

Plateau (7 ) 
7(6). Stems winged by the decurrent leaf bases; eastern half of state ............. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. V. lielianthoides. 
7. Stems not winged; Trans-Pecos mountains .......... 6. V. oreophila. 

I. Verbesina altemifoJia ( L.) Britt. W1NGSTEM. Perennial herb usually 1-2 m. tall,
erect, not much-branched except in the upper 1-4 dm.; leaves alternate {rarely opposite ), 
elliptic, basally cuneate, apically acute, coarsely serrate, decurrent as nan-ow wings on 
the stem; ray 'flowers few, neutral, sterile; rays yellow, about 1 cm. long; disk only 
about 1 cm. thick, soon nearly globose on account of the high-conic receptacle and 
spreading phyllaries, pales and flowers; achenes with prominent wings; pappus of 2 
persistent awns. Actinomeris alternifolia ( L.) DC. Rare in n.-cen. Tex. ( Dallas Co.), 
presumably adv.; Gulf States n. to Ont. and Ia. 

2. Verbesina encelioides ( Cav.) Gray. CowPEN DAISY. Much-branched grayish
green or canescent-puber.cent taprooted annual 1-9 dm. tall; leaves chiefly opposite, 
with a roughly deltoid lamina portion ( coarsely dentate ) and narrowed below to a 
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broad subpetiolar base which usually clasps the stem, rarely the leaves with true, 
unwinged petioles (var. exauriculata Robins. & Greenm.); heads solitary on the pedunculi
form ends of the branches or rarely 2 or 3 fairly closely aggregated, each 2-3 cm. across 
( incl. the expanded rays); outer phyllaries long, green, much-surpassing the disk or 
else subequal; rays about 1 cm. long; ray flowers fertile, yellow, showy, deeply 3-toothed 
terminally; wings of the achene rarely narrow or nearly vestigial, usually broad and 
acutish summitally. Ximenesia encelioides Cav. and var. cana DC., X. australis H. & A., 
X. exauriculata (Robins. & Greenm.) Rydb. Very frequent in disturbed soils essentially
throughout although rare in extreme e. Tex., summer; Fla., Tex., s.e. through most of the
wanner parts of Am., adv. in Old World.

3. Verbesina nana (Gray) Robins. & Greenm. Rhizomatous perennial, the aerial shoot�
only 1-2 ( -3) chn. tall; leaves chiefly opposite, often canescent-pubescent, oval, obtusish, 
irregularly dentate ( the teeth often blunt), often only 3-5 cm. long, nearly half as 
broad, narrowed basally to a linear subpetiolar base which is entire and bears 2 to 4 
teeth near the stem; heads solitary at the pedunculiforrn ends of the branches, about 2 
cm. across; phyllaries oblong to lance-linear, about 8 mm. long, subequal; ray flowers
fertile; rays orangish, usually less than 1 cm. long, 3-toothed apically; pales narrow,
nearly filifonn; achenes suborbicular in outline, broadly winged, villous, the wings
obtuse at the summit; pappus absent. Ximenesia nana (Gray) Shinners. Local in deserts
in the Trans-Pecos, rare in Rio Grande Plains, summer; also Coah.

4. Verbesina Lindheimeri Robins. & Greenm. L1NDHEIMEI\ CROWN-BEARD. Perennial
herb (2-) 4-6 (-10) dm. tall; stems not winged; herbage harshly scabrous; leaves 
opposite for the most part but alternate in the head-bearing region, with an ovate
deltoid lamina-portion but basally narrowly long-tapered to a cuneate base ( not 
clasping); heads few; peduncles essentially naked; phyllaries broadly oblong; rays showy, 
yellow; pappus awns short. Locally abundant in limestone hills in e. part of Edwards 
Plateau, late summer-fall; endemic. 

5. Verbesina helinnthoides Michx. Perennial about 1 m. tall; most of the leaves
alternate, all basally decurrent on the stem as wings, elliptic, basally cuneate, apically 
acute, marginally serrate; heads 3-5 cm. across when the rays are expanded and spread
ing; phyllaries lanceolate to linear-oblong; ray flowers usually infertile; rays long ( 18-30 
mm.), yellow, showy; wings of the achene broad. Local in open areas of n.-cen. Tex., 
rare in e. Tex., May-Oct.; s.e. U.S. n. to 0. and Ia. and w. to Okla. and Tex. 

6. Verbesina oreophila Woot. & Standl. Perennial herb about 1 m. tall; stems erect,
stout, not winged, minutely puberulent; leaves alternate; blades triangular-lanceolate to 
deltoid-ovate, 8-11 cm. long, 7 cm. broad or less, acute, narrowed basally to a very short 
linear subpetiolar base, marginally coarsely serrate, scaberulous on the upper surface, 
soft-pubescent on the lower; heads numerous, each on a slender naked peduncle in a 
loose cymelike arrangement, about 12 mm. across; phyllaries oblanceolate to linear
oblong or lanceolate, acute, 5 mm. long or less, appressed-pubescent; rays bright-yellow, 
conspicuous, obovate-spatulate; achenes 5 mm. long, cuneate-obovate, brown, glabrous, 
closely invested by the receptacular pales. Mts. of the Trans-Pecos, above 7,000 ft., 
(Aug.-) Sept.-Nov.; also N.M. 

7. Vcrbesina microptera DC. CAPITANA. Perennial herb from knotty crowns and
fibrous roots, 5-20 dm. tall; stems prominently winged with usually 6 wings, the wings 
progressing up well into the highly branched head-bearing region; leaves altemate with 
an elongate-deltoid or rarely elliptic lamina portion which is coarsely toothed or crenate 
and narrowed basally to a broadly winged subpetiolar base; rays and disk whitish. V.

texana Buckl. Abundant in loamy soil, Rio Grande Plains, s. part of Edwards Plateau 
and s. part of s.e. and e. Tex., summer-fall; also n.e. Mex. 

lntergrading on a broad scale with the next and probably conspecific with it. 
8. Verbesina virginica L. FnosTWEED. Perennial herb usually 1-2 dm. tall, much

resembling the last but the stem with only 4 or 5 wings and these usually absent from 
the highly branched head�bearing region; pubescence averaging softer and less harsh 
than in V. microptera; rays and disk whitish. Abundant in loamy soil, e., s.e., and n.-cen. 
Tex., late summer-fall; Gulf States n. to Pa., Ky., Mo. and Kan. 

Probably to be enlarged to include V. microptera, with which it intergrades. 
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85. CALYPTOCARPUS LEss.

A monotypic genus. 
I. Calyptocarpus vialis Less. HmRDA DEL CADALLO. Perennial herbs, with weak often

sprawling stems ( 1-) 2-6 run. long but only 2-9 cm. tall; leaves opposite, with deltoid 
marginally serrate strigose blades 1-3 ( - 4) cm. long and petioles ( or subpetiolar 
winged bases) about a third as long; peduncles naked, axillary, 3-50 mm. long, topped by 
a solitary head; head less than 1 cm. long; involucre obconical; phyllaries about 5, 
slightly unequal ( the inner ones shorter and narrower), leafiike in texture, obtuse and 
broadly overlapping; receptacle chaffy throughout, the scarious pales Jance-subulate; 
ray flowers pistillate, fertile, the yellow rays spatulate; disk -flowers perfect, fertile, the 
yellow corollas equally 5-toothed; achenes strongly clorsiventrally compressed, subulate; 
pappus of 2 awns, one over each corner of the achene. Zexmenia hispidula Buckl. Fre
quent in s.e. Tex. and Rio Grande Plains, infrequent n. to e. and n.-cen. Tex. and 
Edwards Plateau, nearly all year; Pan., C.R., Guat. and Mex., n. to Coah., Tex., La., 
Ala. and Fla.; Cuba. 

A troublesome lawn weed. 

86. COREOPSIS L. 210 CoREOPsrs. TrCK-SEED 

Annual or perennial herbs, glabrous or pubescent; leaves opposite or more rarely ( in the 
upper part of the plant) alternate, undivided and entire or dentate, or 1 to 3 times 
ternately or pinnately dissected; heads peduncled; phr.llaries commonly in 2 or rarely in 3 
or 4 series, more or less connate at the very base ( but not high up); outer phyllaries 
commonly herbaceous or submembranous and appressed or often spreading; inn�r bracts 
commonly larger, brown or yellow, membranous; receptacle flat or slightl)' convex, chaHy 
throughout; pales flat or somewhat concave, membranous, striate; ray ,flowers present, 
neuter or pistillate, usually infertile; rays spreading, yellow ( in some species with two 
shades of yellow, in others with a red-brown spot basally), 3-toothed terminally; disk 
florets numerous, perfect and fertile, the corolla yellowish ( often with reddish veins) and 
equally 5-toothed terminally; achenes dorsiventrally flattened, orbiculate to oblong or 
more or less oblong-linear, often 2-winged ( the wings membranous or indurate-tliick
ened, entire or not, flat or incurved), glabrous or especially at the margin villous; pappus 
usually present, usually of 2 awns over the two shoulders of the achene and with or with
out intermediate scales, persistent. 

A genus of probably 100 species widely distributed. 
1. Style branches terminally cuspidate or acute-conic ( 2)
1. Style branches terminally truncate or obtuse-conic ( 6) 
2(1). Style branches acute-conic terminally .......... 1. C. tripteris. 
2. Style branches cuspidate ( 3)
3(2). Annual herb; 2 shades of yellow on each ray ...... 2. C. 1111ecemis. 
3. Perennial herbs; rays unicolor ( 4)
4 ( 3). Plants subacaulescent, the leaves crowded near the base, the branches sub-

scapose ...................................... 3. C. lanccolata. 
4. Plants leafy nearly to the top ( 5)
5( 4). Blades pinnate])' parted into narrow segments ... .4. C. grandiflora.
5. Blades broad, simple ............................ 5. C. intermedia. 

6(1 ). Achenes wingless (7) 
6.  Achenes winged ( 8) 
7 ( 6 ). Outer phyllaries not commonly shorter tl1an the inner; achenes obovate 

........................ ..................... 6 .  C. basalis. 
7. Outer phyllaries much shorter than the inner; achenes narrowly oblong, slender,

flattish , •..................................... 7. C. tinctoria. 

210 Adapted from E. E. Sherff in N. Am. Fl. II, 2:1-190. 1955. 
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8(6). Achenial wings entire . . . ........ . . ... . . . ..... . 8. C. cardaminaefolia. 
8. Achenial wings dissecteclly fimbriate-pectinate . . . . . . .  9. C. linifolia. 

I. Coreopsis tripteris L. Perennial herb, erect from a horizontal base, commonly
glabrous, more rarely pubescent, more or less pallid, 1-3 m. tall, the stems branche<l 
toward the top; leaves opposite, the principal ones petiolate, 6-8 mm. long including 
petioles, 3-parted, the middle leaflet rhomboid-lanceolate, 17-23 mm. board and often in 
turn 3-parted, the segments lanceolate, at the apex acute or subobtuse, marginally revo
lute, surficially glabrous, the uppermost leaves smaller, often simple and subsessile; heads 
smelling of anise when bruised, in subcorymbiform aggregations, on peduncles 3-8 cm. 
long, at anthesis about 3 cm. broad and 8 mm. high; style branches acute-conic terminally; 
achenes brownish-black, glabrous, cuneate-oblong or cuneate-obovate, 4-4.5 mm. long 
and including the wings about 3 mm. broad. Incl. var. subrliomboidea SherfI. Rare in 
exteme n.e. Tex. ( Bowie Co.), summer; most of e. U.S. 

2. Coreopsis nuecensis Heller. Annual herb, sparsely hirsute or almost glabrous, 2-6
dm. tall; stems erect but weak, branched toward the base, the uppermost nude; leaves 
opposite in often remote pairs, the uppermost subsessile, the others petiolate ( with wide 
or very narrow petioles hispid-ciliate with pluriloculate hairs and up to 5 or even 12 cm. 
long), including the petiole 4-10 (-20) cm. long, the blades now entire and widely ovate 
or oblong-spatu1ate, now pinnately cut with up to 5 segments ( the terminal one much the 
largest, the lateral more often alternate segments rarely lobate and the lowermost often 
petiolulate); heads terminating the nude and often 2-3 dm. long branches, radiate, at 
anthesis about 35-48 mm. broad, about 1 cm. tall; outer phyllaries about 8, oblong
lanceolate to narrowly deltoid-ovate or subulate, dorsally glabrate, at the apex narrow 
and more often rounded, at the sides often scarious, at the edges ciliate with pluriloculate 
bristles, 5-8 mm. long; each ray yellow, toward the base with large dark brownish-red 
or brownish-yellow spots, apically 3-lobate with the median lobe much larger and com
monly divided into 2 smaller often emarginate lobes; style branches cuspidate; achenes 
about 4 mm. long and broad, winged. Abundant in sandy soils, s.e. Tex. and coastal 
parts of Rio Grande Plains, less frequent in e. and n.-cen. Tex., spring; endemic. 

3. Coreopsis lanceolata L. Perennial herb 2-6 dm. tall; stems erect or ascending,
glabrous, branched, foliose toward the base, subscapose and very greatly elongated above 
where they pass into peduncles; leaves opposite, glabrous or pubescent, commonly 5-15 
cm. long, the upper ones sessile, the lower ones more often elongately and slenderly
p'tiolate with petioles sometimes surpassing the blades in length, spatulate to linear or
linear-lanceolate to linear-oblanceolate, commonly simple, rarely divided, with mostly 
I or 2 small lateral lobes; heads 3-6 cm. broad, 10-14 mm. high; outer phyllaries 8 to 10, 
lanceolate or oblong, ovate; rays 13-30 mm. long; style branches caudate-appendaged, 
cuspidate; achenes 2.3-3 mm. long, the body black, winged. Incl. var. villosa Michx. 
Infrequent to rare in e. and s.e. Tex., spring; most of cen., midwest. and s.e. U.S.; n. N.M. 

4. Coreopsis grandiOora Sweet. Perennial or rarely annual herb, erect or ascending com
monly not pubescent except at the ciliate petioles, 3-6 dm. tall, often branched, commonly 
foliose at least near tl1e base; leaves opposite, more or less petiolate with petioles more 
often 5-40 mm. long, the lower ones simple or irregularly parted or pinnate, with the 
petiole included usually 5-10 cm. long, the other leaves ( often reduced) commonly 3- to 
5-parted or less commonly simple, the segments at times again 3- to 5-parted, tl1e ultimate
segments filiform to linear or lance-linear; heads often solitary, 3-6 cm. broad, 8-12 mm.
high, moderately pedunculate with peduncles often 10-15 cm. long; outer phyllaries 7
to 10, often in 2 series, lance-subulate, near the base often subdilated; rays 13-25 mm.
long, cuneate-obovate, 3-lobate apically; style branches cuspidate; achenes winged,
about 2.5 mm. long, the body black. C. longipes Hook., C. Harveyana Gray. Sandy
wooded areas, e. Tex., frequent, less frequent w. to n.-cen. Tex., spring; s.e. U.S. and
inland to Ark., Mo., Okla., Kan. and N.M.

5. Corcopsis intermedia Sherff. Erect herb, more or less glabrous, probably perennial,
scarcely branched above, about 6 dm. tall; leaves opposite, simple, the basal ones with 
elongate and very slender petioles to 45 mm. long; blade oblong-oblanceolate or 
narrowly and obtusely obovate, the principal cauline ones sessile, widely oblong-lanceo
late, ciliate, thickish, apically subacute, 50-70 ( -95) mm. long and 12-20 ( -32) mm. 
broad; heads pedunculate (peduncles 15-i5 cm. long), 35-40 mm. broad and about 12 
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mm. high; outer phyllaries 8 to 10, lanceolate to linear-lanceolate, apically acute and
cartilaginous; rays about 8, about 15 mm. long, obovate or oblanceolate, apically 3-lobed
and with the median lobe strongly emarginate; style branches caudate, cuspidate; achenes
winged, the body 2-3 mm. long. Exceedingly rare in :.andy woodc;, e. Tex. ( near Mineola,
Wood Co.), spring; endemic.

Probably only a geographic race of C. pubescens EU., which is widespread in e. U.S. 
w. to La. and Okla.

6. Coreopsis basalis ( Otto & Dietr.) Blake. Annual, erect, branched, variously pubes
cent, 2-4 dm. tall, the stems and branches angulate and sulcate; leaves opposite, with 
petioles 1-5 cm. long, up to 12 cm. long ( with petioles included), the principal ones 1- to 
3-pinnate, the segments linear ( rarely almost filiform) or linear-lanceolate to elliptic
oblong or even orbiculate, membranous, undulate, entire, obtuse apically or rarely acute;
peduncular branches nude, 5-15 cm. long; heads 30-45 mm. or less broad, about 8 mm.
high, or less; outer phyllaries 8 to 10, often spreading, subulate or linear-lanceolate,
apically commonly acute, at the margins more or less hispid-ciliate, usually as long as
the inner phyllaries, 5-9 mm. long; rays 13-23 mm. long, cuneately and broadly obovate,
3-lobed apically, medial lobe in turn 2- (rarely 3-) lobate; style branches obtusely conic
apically; achenes wingless, obovate, on the dorsal surface black and very papillate, 1.4-
1.8 ( -2) mm. long. C. Drummondii ( D. Don) T. & G. Abundant over much of the e. half
of the state and w. on to the Edwards Plateau and the lower parts of the Plains Country;
showing 2 rather distinct races:

Var. basalis with ultimate leaf segments averaging toward the broader limits given in 
the description. Common on sandy soils. 

Var. Wrightii (Gray) Blake. Leaf segments filiform or linear or rarely lance-linear. 
Common on limestone soils, especially in the Edwards Plateau area, spring; endemic, or 
perhaps venturing as far w. as N.M. infrequently. 

7. Coreopsis tinctoria Nutt. Annual herb, erect, glabrous, 6-12 dm. tall; stems foliose,
much-branched; leaves opposite, subsessile or short-petiolate, usually 5-10 cm. long, 1-
or 2-pinnate or the uppermost ones undivided; segments ( or blades) narrowly linear or 
linear-lanceolate; heads numerous, 2-3 cm. broad, 4-6 mm. high; outer phyllaries about 
8, more or less biseriate and imbricate, linear-oblong or more often triangulate, about 
2 mm. long; rays about 7 or 8, 7-15 mm. long, obovate, commonly 3-lobate apically, 
often with a red-brown spot near the base; style branches apically obtuse; achenes wing
less, black, 1.2-4 mm. long. Abundant in seasonally moist soils, e. half of Tex. and less 
frequent nearly throughout, spring-early summer; Minn., Sask. and Wash. s. to La., Tex., 
N.M. and Calif.

8, Coreopsis cardaminaefolia (DC.) Nutt. MANZANILLA SILVESTRE. Annual herb,
glabrous, erect, slender, suberectly branched, 2-5 dm. tall; stems subterete, foliose; leaves 
opposite, remote, shorter than the intemodes, all but tl1e sessile topmost ones with petioles 
commonly 1-4 cm. long, the lower and midstem leaves 1- or 2-pinnate with elliptic-oblong 
or widely or narrowly linear segments, the upper ones sometimes pinnately few-lobed or 
sometimes simple; peduncles glabrous, 1-5 cm. long; heads often numerous, 16-24 mm. 
broad, 6-8 mm. high; outer phyllaries 6 to 9, more or less lanceolate and irregularly 
placed, often subacute, 1-2 mm. long; rays about 7 or 8, about 1 cm. long, witl1 a red
brown spot near the base ( or this absent and the rays all yellow in a rare form known as 
C. stenophylla Boynt.); style branches obtusely conic; achenes strongly winged, 2-3 mm.
long or occasionally less, the body black; awns of the pappus ( one over each of the two
shoulders, between the wing and the body) minute or in a coastal race ( C. similis
Boynt.) to 0.5 mm. long. C. stenophylla and C. similis Boynt. Abundant in seasonally
moist soil, essentially throughout, spring-early summer, occasionally again in fall; La.,
Neb., N.M. and Ariz., s. to Tam., Coah. and Chih.

9. Coreopsis linifolia Nutt. Perennial herb, glabrous, pale, erect, 5-7 dm. tall; stems
slender, corymbosely branched above; leaves opposite or the lower alternate, marginally 
entire but indurate or calloused, the lower ones spatulate or oblanceolate, shorter than 
the intemodes (or the basal ones at times twice as long), 4-10 (-14) mm. broad, apically 
rounded, basally petiolate (petioles usually 1-4 cm. long) or the other ones sessile, linear, 
often truncate or exceedingly obtuse at the apex, much smaller; peduncles usually 3-7 
cm. long; heads few, 2-3 cm. broad, about 6-7 mm. high; outer phyllaries about 6 to 11,
glabrate, often irregularly placed, ovate to lanceolate-deltoid, lengthwise pluristriate,
coriaceous, scarious at the margins, subacute or roimded apically, 1-3 mm. long; rays
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7 or 8, 10-15 mm. long, obovate, apically 3-lobed with the median lobe emarginate; �tyle branches obtusely conic; achenes winged, the wings lacerate or disse cted-flmbriatepectinate. Rare in wet soil, e. Tex., spring-early summer; Va. to Fla. and w. to Tex. 

87. BIDENS L. BEGGAR-TICKS. BUR-MARIGOLD 

Annual taprooted herbs or less commonly perennial herbs with taproots or fibrous roots; leaves opposite, entire or dentate or incised, or 1-, 2 - or 3-temately or -pinnately dissected; upper leaves sometimes alternate; involucre usually campanulate or subhemi
spheric; phyllaries commonly biseriate, at the base often very shortly connate; outer phyllaries usually herbaceous in tex ture , sometimes short, sometimes expanded into leaflike members; inner phyllaries usually membranous, usually hyaline- or yellow-margined; 
receptacle flat or convex, chaffy throughout, the pales narrow and flattish; ray flowers present or absent, when present neuter or less commonly pistillate but infertile; rays when present whitish or yellow or less commonly rosy or a shade of red, usually shallowly 3-lobed apically; disk -flowers numerous or less com monly few, perfect, fertile; corolla equally 5-toothed, usually yellow; style branches bearded above, tipped with short and acute or longer and subulate appendages; achenes dorsiventrally compressed or less commonly triangular or rhombic in transection; pappus awns absent or I to 8 in number and commonly persistent, usually more or less antrorsely or retrorsely barbed. A genus of possibly 150 species in the warmer parts of the world, often separated on the most technical sort of characters, thus difficult to key out unless with patience and a good lens; heads both in anthesis and in fruit. The kinds with retrorsely barbed pappus awns are efficiently dispersed, becoming attached easily in fur and clothing. 

1. Rays yellow ( 2)I. Rays white or rosaceous to red or absent ( 5)
2 (1). Pappus of 2 to 4 retrorsely barbed awns . . . . . . . . . . 6. B. laevis. 2. Pappus awns smooth, antrorsely setose , or absent ( 3)
8(2 ). Achenes black, the body 2.5-4.5 mm. long; outer phyllaries 7 to 10 .......... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 3. B. mitis. 3. Achenes brown or blackish, the body 5-7 .5 mm. long ( 4 )
4 ( 3). Outer phyllaries mostly 8 to 12 , glabrous or moderately ciliate, usually shorter than the inner ones . . . . . . . . . . . . . . . . . . . . . . . . . . . . I. B. aristosa. 4 . Ou:��e�hJ��:ri��. �� .t�. ��: -�e

:. ��i��� -�r. ����s.e�� -�i��i.d,2�o;;�zile��;ger tpan the
5 ( 1). Achenes broadly or narrowly cuneate , no t narrowed below the apex ( 6) 5. Achenes linear or clavate but never manifestly cuneate, often attenuate above ( 8)
6( 5). Achene bodies striate; leaves simple or deeply incised ( cf. remarks under B.

frondosa) . . . • . . • . • • . . . . . . . . • . . . • . . • • . . . . . . . • •  6. B. laevis.6. Achene bodies not striate; leaves at least 1- or 2-pinnate , the terminal leaflet commonly petiolulate ( 7) 
7 ( 6). Outer phyllaries 3 to 5 ( commonly 4 ) ,  not manifestly ciliate; pappus awns erect

hispid or smooth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. B. discoidea. 7. Outer phyllaries 5 to 8 ,  regularly and copiously ciliate; pappus awns retrorselybarbed ....•................................. 5. B. frondosa. 

8 (5). Achenes 5 to 9 (rarely 13) .................... 8. B. leptocephala. 8. Achenes 1 4  to 50 (9)
9 (8). Leaves simply pinnate ....... ................. 10. B. pilosa. 9. Leaves ( at leas� the lower ones) 1- or 2-pinnate (10)

10(9). Achenes dimorphic, a few peripheral ones clavate with a body only 4 -7 mm. long;body of the inner achenes 8 -13 mm. long after anthesis ................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. B. Bigelovii. IO. Achenes nearly all alike, the body often longer than 12 mm . ........•........... . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. B. bipinnata. 
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I. Bidens aristosa ( Michx.) Britt. T1CKSEED SUNFLOWER. Annual or biennial herb,
glabrate or scarcely pubescent, 3-10 (-15) run. tall; leaves petiolate [petioles 10-15 (-30) 
mm. long], including the petiole 5-15 cm. long, pinnate or bipinnate; blade segments
Ianceolate or linear-lanceolate, acuminate, incised-serrate or pinnatifid, membranous,
ciliate, scarcely pubescent on the lower surface; heads 2-5 cm. broad, 7-9 mm. high;
involucre often hispid; phyllaries subequal, the outer ones 8 to 10, linear, sometimes
scarcely dliate, sometimes very ciliate, 5-12 mm. long·; rays 6 to 10, golden, 10-25 mm.
long, oblong-oblanceolate, apically obtuse and entire or subdenticulnte; achenes to 6.5
mm. long, fl.at or flattish, blackish or yellowish-black; pappus awns rarely absent ( var.
mutica Gray), usual1y present and smooth or antrorscly ciliate. In moist or seasonally
moist soil, e. and s.e. Tex., infrequent, spring-early summer; most of the e. U.S.

2. Bidens polylepis Blake. Annual or biennial herb, glabrous, 3-10 run. tall; leaves
petiolate ( petioles to 25 mm. long), including the petiole 8-15 cm. long, commonly 
bipinnate; leaflets lanceolate or linear-lanceolate, acuminate, sharply serrate, membranous, 
ciliate; heads 2-5 cm. broad, 7-9 mm. high; outer phyllaries numerous, commonly 15 to 
20, usually spreading or reflexed, linear-elongate, conspicuously hispid-ciliate, dorsally 
hispid or glabrate, 10-27 mm. long; inner phyllaries lanceolate, shorter; rays about 8, 
golden-yellow, 10-25 mm. long, oblong-oblanceolate, apically entire or obscurely dentic
ulate; achenes Bat, brown or blackish-brown, 5.5-7.5 mm. long; pappus awns nearly 
obsolete or slightly developed and with erect-hispid teeth. Frequent in e. and s.e. Tex., 
spring-early summer; Midwest U.S. and s. to Tex. 

3. Bidens mitis ( Michx.) Sherff. Annual herb, more or less glabrous, 3-10 dm. tall;
leaves petiolate (petioles 3-30 mm. long), including the petioles 4-12 cm. long, mem
branous, variable, lanceolate or ovate, serrate, acute or acuminate, sometimes entire or 
more often pinnately 3- to 7-parted, the terminal leaflet commonly very elongate, the 
blade or segments linear and commonly entire or broader and incised-serrate, very rarely 
decompound; peduncles 2-12 cm. long; heads 2-5 cm. broad; involucre glabrous or 
sparsely hispid at the base; outer phyllaries 7 to 10, linear or linear-spatulate, usually 
ciliate, acute or obtuse, 5-10 mm. long, the inner phyllaries often shorter; rays about 8, 
golden-yellow, 12-27 mm. long, oblanceolate or elliptic-obovate, entire or very minutely 
denticulate; achenes flattish or scarcely trigonal in transection, broadly cuneate, black, 
the body 2.5-4.5 mm. long; pappus awns 0.6-1 mm. long, antrorsely setose. Rare in s.e. 
Tex., in moist soil, spring-early summer; s.e. U.S. 

4. Bidens discoidea ( T.&G.) Britt. Annual herb, 3-18 dm. talJ; leaves petiolate
( petioles 1-4 cm. long), including the petiole 5-12 cm. long, membranous, tripartite; 
leaflets lanceolate or ovate-lanceolate, acuminate, serrate, all commonly petiolulate, some
times obscurely ciliate; heads numerous, the disk finally 7-9 mm. broad and 6-7 mm. high; 
involucre glabrous; outer phyllaries 3 to 5 ( usually 4), foliaceous, linear-spah.1late, mem
branous, not distinctly ciliate, commonly surpassing the disk, 7-25 mm. long; inner phyl
laries oblong-lanceolate, membranous, subequal to the disk; ray flowers absent; achenes 
blackish, flattish, linear-cuneate, often tuberculate, pHose-hispid, the body 3-6.2 mm. Jong; 
pappus awns 0.2-2.2 mm. long, erect, hispid. Frequent in e. and s.c. Tex., spring and early 
summer; s.e. Can. and e. U.S. 

5. Bidens frondosa L. BEGGAR-TICKS, STICK-TIGHTS. Annual herb, more or less glabrous,
paniculate-branched, 5-12 dm. tall; leaves petiolate (petioles 1-6 cm. long), including 
the petiole 5-15 (-20) cm. long, pinnately 3- or 5-divided, membranous, ciliate, on the 
upper surface commonly glabrate, on the lower surface glabrate or obscurely and sparsely 
or even rather densely clothed with minute setae; leaflets lanceolate, acuminate, serrate, 
the tenninal one slenderly petiolulate; heads about 1 cm. broad, 6 mm. high; involucre 
basally hispid; outer phyllaries 5 to 8 or occasionally as many as 10, conspicuously 
ciliate, often very long ( even 3-5 cm. long) and foliaceous, linear-spatulate; inner 
phyllaries ovate or ovate-lanceolate, shorter ( finally 5-7 mm. long); ray flowers absent 
or if present minute, the golden-yellow rays 2-3.5 mm. long, cuneate-obovate, com
monly 2- or 3-denticulate; achenes flat, narrowly cuneate, blackish, subglabrous or pilosc
hispid, on each face strongly I-nerved, the body 6-10 mm. long; pappus awns 2, retrorsely 
barbed, 3-4.5 mm. long. Frequent near moist places, e. half of Tex., recently reported 
from Hemphill Co. in the Panhandle, spring-early summer; e. Can., most of the U.S. 

Ridens tripartita L. has recently been reported to occur in Hemphill Co. in the Pan
handle of Tex. { we have not seen specimens). It has heads and achenes rather similar to 
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those of B. frondosa, but the primary leaves are simple, incised-serrate, or 3- to 5-lobed; 
it is othenvise known from Eur. and adv. in Que. and N.H. 

6. Bidens laevis ( L.) B.S.P. Annual or perennial herb, erect or procumbent at base,
3-10 cbn. tall; leaves sessile, undivided, linear-lanceolate to lanceolate or rarely ovate
lanceolate, narrowed at each end or at the base sometimes broad and connate, apically
often acuminate, regularly serrate with the teeth often slender and almost subulate, gla
brate or on the margin often sparsely ciliate, 5-15 cm. long; heads commonly few, 3-7 cm.
broad, 8-11 mm. high; involucre commonly hispid at base; outer phyllari-!S 6 to 8, scarcely
foliaceous, linear-lanceolate, apically obtuse or acute, marginally subsparsely aciculate
ciliate, very rarely longer than the head; ray flowers rarely absent, usually 7 or 8; rays
golden-yellow, 15-30 mm. long, obovate-lanceolate, apically rounded and often minutely
2- or 3-denticulate; achenes narrowly cuneate, flat or 3- or 4-angulate, on the angles
retrorsely barbed, the body 6-9 mm. long; pappus awns 2 to 4, 3-5 mm. long, retrorsely
barbed. B. Nashii Small. Scattered near water in e., s.e., n.-cen. Tex. and Edwards Plateau,
rare in the Trans-Pecos, summer; most of U.S. except higher mt. areas.

7. Bidens Bigelovii Gray. Annual herb, erect, almost glabrous, 4-10 dm. tall; leaves
petiolate ( petioles 10-25 mm. long), including the petiole to 8 cm. long, tripartite, the 
segments 3- to 5-partite, their lobes oblong or cuneate and pinnatifidly incised ( with the 
rather few teeth mucronate), membranous, more or less ciliate; peduncles to 15 cm. long; 
heads subsolitary, at anthesis about 6-9 mm. broad and equally tall; involucre basally 
hispid; outer phyllaries 6 to 9, linear, dorsally glabrous, marginally ciliate, terminally 
sharp-apiculate, 5-7.5 mm. long; inner phyllaries lanceolate, often shorter; rays absent 
or 3 to 5 in number, whitish, 5-7 mm. long, oblong-obovate; achenes subquadrangulate, 
dimorphic, the 1 to 4 exterior ones linear-cuneate, truncate, papillose-hispidulous and very 
scabrous, often castaneous, the body 5-7 mm. long, the apex either essentially awnless or 
with 2 or 3 short retrorsely barbed pappus awns; inner achenes narrowly linear, black, 
glabrate below but commonly erect-hispid above, the body 8-12 mm. long; pappus awns 
2 or 3, retrorsely barbed, 1.5-3 mm. long. Rather frequent in moist canyons, Trans-Pecos 
mts., summer; Colo. N.M., Tex., Ariz. and Son. 

8. Bidens leptocephala Sherff. Annual herb, 1-5 dm. tall, branched; leaves petiolate
(petioles 3-40 mm. long), including the petioles 2-10 cm. long, 15-55 mm. broad, bi
pinnate, minutely ciliate, hispid or glabrate, the segments sometimes linear or sometimes 
ovate; peduncles 2-8 cm. long; heads 4-8 mm. broad, 3-5 mm. high (in fruit to 15 mm. 
high); involucre subglabrous at the base; outer phyllaries 4 to 6, linear, ciliate, 10-25 mm. 
long, inner ones half again as long, lanceolate, glabrous or at the apex pubescent; rays 
occasionally absent, usually 3, only 2.5 mm. long and 1.2 mm. broad, whitish, entire or 
bidentate; achenes 5 to 9, rarely to 13, subquadrangulate, linear, the inner ones blackish, 
9-14 mm. long, some of the outer ones sometimes shorter and browner; pappus awns 1-3
mm. long, retrorsely barbed. Frequent in moist canyons, Trans-Pecos mts., summer;
Chih., Tex., N.M., Ariz. and Baja Calif.

9. Bidens bipinnai:a L. SPANISH-NEEDLES. Annual herb, erect, commonly glabrous but
rarely minutely setose-hispid, branched, 3-12 ( -17) dm. tall; leaves petiolate ( petioles 
2-5 cm. long), including the petioles 4-20 cm. long, normally 2- or 3-pinnate, mem
branous, ciliate, the ultimate segments often deltoid- ( or rhombic-) lanceolate, toward
the base cuneate; peduncles to I dm. long; heads 5-7 mm. high, 4-6 mm. broad; in
volucre pubescent at base; outer phyllaries 7 to 10, linear, apically acute ( var. bipinnata)
or distally dilate ( var. biternatoides Sherff ), 3-5 mm. long; inner phyllaries linear
lanceolate, half again as long; rays inconspicuous, yellowish-white, not exceeding the
disk florets, lanceolate or obovate-lanccolate, apically entire or 2- or 3-lobulate; achenes
linear, tetragonal, the body commonly black, distally attenuated and often sparsely setu
lose, glabrate below, 10-18 mm. long ( the outer shorter and often castaneous); pappus
awns usually 3 or 4, yellowish, retrorsely barbed, 2-4 mm. long. Infrequent in moist places,
e. Tex., rare ( var. biternatoides) in moist canyons of Trans-Pecos rots., summer; most
of e. U.S.; Mex.; Braz., Arg., Chile, etc.; widely adv. in Old World.

10. Bidens pilosa L. Annual herb, erect, branched, 3-18 dm. tall; petioles 10-65 mm.
long; leaves including petioles 5-20 cm. long, membranous, on the margins ciliate and 
serrate, on each surface subglabrous or scatteringly pilose with unequal and appressetl 
hairs or sometimes densely tomentose-pilose, the lowermost often simple, ovate, apicall)' 
acute, the midstem leaves 3- to 5- ( or even 7-) partite, the uppermost leaves simple and 
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lanceolate; heads 7-8 mm. broad, 5-7 mm. high (at anthesis); peduncles 1-9 cm. Jong; 
involucre basally hispid; outer phyllaries 7 to 9, linear or linear-spatulate, indurate
apiculate, ciliate, 4-5 mm. long, shorter than the lanceolate inner phyllaries; rays com
monly absent or when present minute ( 2-3 mm. long) or well-developed ( to 15 mm. 
long), white or pale-yellowish-white; achenes linear, straight or the marginal ones in
curved, obcompressed-quadrangulate or flattish, glabrous below, tuberculate-strigose 
above, 4-16 mm. long, the inner ones longer than the outer; pappus awns 2 or 3 ( rarely 
to 5), yellowish, retrorsely barbed. Infrequently ( probably repeatedly) waifed in ex
treme s.e. and Trans-Pecos Tex., summer-fall; an exceedingly common weed of disturbed 
moist soil in all the warmer parts of the world, not hardy in the temp. parts but repeatedly 
introd. 

88. COSMOS CAv. CosMos 

Annual herbs, taprooted; leaves opposite, undivided to lobed or 1- to 3-pinnatisect; 
peduncles long; heads usually solitary; involucre subhemispheric; phyllaries biseriate, 
connate basally, membranous, striate, scarcely unequal or less commonly the outer 
shorter; receptacle flat or flattish, chaffy throughout, the pales flat or somewhat concave; 
ray -flowers in one series, infertile; rays spreading, entire or subdentate, rosy-white or 
orange; disk -/lowers numerous, perfect, fertile, the corolla equally 5-toothed terminally; 
style branches slender, thickened above, hirtellous, tipped with short and acute ap
pendages; achenes linear, more or less fusiform, more or less tetragonal or more rarely 
obcompressed or even alate, toward the apex usuallx attenuate into a beak, attenuate 
toward the base, at the base itself more or less enlarged; pappus awns 2 to 8, usually per
sistent, commonly retrorsely ( rarely antrorsely) barbellate or hispid. 

A genus of perhaps 50 species of the warmer parts of America. 
1. Rays rosy-white or whitish ........ .. .... ......... 1. C. parviflorus.
1. Rays orange .. .. , ............. ..........•. , ..... 2. C. sulphureus.

1. Cosmos parviflorus (lacq.) Pers. Annual herb, erect, slender, often branched above,
3-9 dm. tall; leaves scarce y petioled or with petioles wing-margined and to about 5 mm.
long, with total length of about 3-7 cm., bipinnate; segments very narrowly linear, only 
0.1-0.6 mm. broad, glabrous above and below, often strongly spinulose-ciliate, apically 
acute or subobtuse, the rachis and its branches somewhat winged; heads singly terminat
ing peduncles 1-3 dm. long, 15-25 mm. broad, 6-9 mm. high; outer phyllaries commonly 
8, lance-acuminate or linear-elongate, often spreading or even reflexed, on the outer 
surface green and marked with 3 to 5 black nerves, 6-9 mm. long; inner phyllaries oblong, 
acute, a little shorter than the outer; rays about 8, whitish to roseate, 5-9 mm. long, 
cuneate-obovate, apically 2- or 3-dentate; disk corollas yellow; achenes subfusiform, linear, 
9-16 mm. long; pappus awns 2 to 4, erect, retrorsely barbed, about 2 mm. long. Infre
quent in moist meadows, Trans-Pecos mts., summer-early fall; Tex., Colo., N.M., Ariz., 
s. and s.e. to Pue. and Michoac.

2. Cosmos sulphureus Cav. Annual herb 6-21 elm. tall; leaves 1-20 cm. long including
the petiole, bi- or tripinnatisect; heads 35-55 mm. broad, 12-18 mm. high; outer phyllaries 
commonly 8; rays about 8, intensely orange or yellowish-red, 18-28 mm. long, 10-17 mm. 
broad, obovate, often 1- to 5-denticulate apically; achene linear-fusiform, black, 16-28 
mm. long including the setulose-coronate rostrum; pappus awns very slender, here and
there weakly retrorsely barbed, 4.5-7 mm. long. Rare and local, escaped from cult., s. 
Tex., especially near Laredo, summer-fall; widespread at moderate elev. in the Am. trop., 
adv. elsewhere; probably originally nat. of Mex. 

This is the commonly cultivated Cosmos; it occasionally escapes, but probably persists 
nowhere in Texas. 

89. HETEROSPERMA CAv.

A genus of about 10 species from the United States to Argentina. 
1. Heterospenna pinnatum Cav. Taprooted annual, nearly glabrous, 1-8 dm. tall,

usually with a single stem 1-2 ( -7) mm. thick basally, much-branched, stem and branches 
rather rigidly ascending and leafy throughout; leaves opposite, the upper ones with a 
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linear subpetiolar portion 8-20 mm. long and subamplexicaul basally and 3 longer linear 
palmate lobes, or some of the larger leaves in some plants pinnatifid with a terminal 
linear portion and on each side 2 linear lobes; peduncles absent; heads solitary, terminat
ing the erect branches, closely subtended by the uppermost pair of leaves whose lobes are 
closely appressed to the involucre ( almost like accessory bracts) and fimbriate-ciliate 
marginally; involucre 4-5 mm. high, slightly urceolate, of about 4 equal separate erect 
obovate broadly overlapping membranous colorless phyllaries each with 8 or 10 dark-brown 
broad nerves; ray -flowers about 4, fertile, with no pappus, the minute ray yellow; disk 
'flowers few, fertile, perfect; corolla minute, 5-toothed, regular, yellow, the pappus of the 
peripheral ones absent, of the central ones 2 minute spreading awns; pales of the disk 
similar to the phyllaries subtending the ray flowers but progressively slightly longer and 
narrower toward the center; achenes of tl1e ray and outer disk flowers dorsiventrally 
flattened, narrowly wing-margined, apically blunt; achenes of the central disk flowers 
not winged but subulate-beaked, much-surpassing the involucre and surmounted by the 
spreading pappus awns. Local in moist canyons, Davis Mts. in the Trans-Pecos, 4,500-
8,000 ft. elev., Sept.-Oct.; Mex. highlands n. to Ariz. and Tex. 

90. DICRANOCARPUS GRAY

A monotypic genus. 
I. Dicranocarpus parvi8orus Gray. PITCHFORK. Taprooted annual, 1-5(-7) dm. tall,

with a single stem basally but divaricately bushy-branched above, essentially all glabrous 
and very brittle; leaves all opposite, once or twice ternately divided into filiform lobes 
or the uppermost nearly simple; heads on short branches, only 3 mm. high in flower; in
volucre obconic; phyllaries 3 or 4, linear, membranous, at  length loose, deciduous in age 
( occasionally 1 or 2 short calyculate outer phyllaries also present); receptacle slightly 
convex, chaffy throughout, the pales membranous and subulate; ray -flowers 3 or 4, pistil
late, fertile; ray corolla only 1 mm. long, yellowish, obscurely 3-toothed apically, decidu
ous; disk -flowers 3 or 4, seemingly perfect but infertile; corolla 1.5 mm. long, abruptly 
flaring, equally 5-tootl1ed, yellow; ray achenes markedly unequal, flattened, linear, the 
longer ones to 1 cm. long, warty-roughened on the flat sides; ray pappus of 2 widely 
divergent persistent stout awns. Infrequent in gypseous soil in the Trans-Pecos, Sept.
Oct.; Tex., N.L., Coah. and S.L.P. 

91. THELESPERMA CHAM. & SCHLECHT. 217 GREEN-THREAD 

·Erect annual or perennial herbs, sometimes suffrutescent below, 1-18 dm. tall, glab
rous except for the ciliate leaf bases; stems 1 to several near the base, usually rebranching 
above; leaves all opposite, evenly distributed throughout or crowded toward the base, 
temately or 1- to 3-pinnatisect, trifid or simple, the ultimate segments narrowly oblance
olate or linear to filiform; heads on short to elongate naked peduncles; phyllaries of 2 
distinct size-classes; outer phyllaries herbaceous, short and obtuse to long and lance
linear, spreading to appressed, often with narrow scarious margins; inner longer phyllaries 
membranous with broad transparent scarious margins, basally connate for a fifth to a half 
or more their length, tl1e free portion lanceolate to ovate, often subapiculate and pubes
cent at the tip; receptacle flat, chaffy; ray florets present or absent, when present neutral, 
sterile; ligule yellow or yellow with a red-brown base to purple-brown spot at base 
or rarely red-brown to purple-brown nearly throughout; disk -fl,owers perfect, fertile, 
tl1e corollas yellow with red-brown veins or red-brown tube, the limbs narrowly 
campanulate to cylindrical, equally or unequally lobed for a fifth to nine-tenths 
the length, when unevenly lobed one lobe longer than the other 4; pales scarious with 2 
red-brown medial nerves, oblong to ovate-lanceolate, smooth or dentately erase, in fruit 
usually tightly enclosing and falling with the achene; achenes linear to linear-oblong, 
erect to slightly curved or cucullate, 2-7 mm. long, terete, dorsally or dorsiventrally 
flattened, verrucose to smooth, subtruncate; pappus of 2 rarely 3 ciliate awns or teeth, or 
essentially absent. 

About a dozen species in warm regions in America. 

::u Many of the characters are adapted from a dissertation by Thomas E. Melchert. 
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1. Limb of the disk corolla usually shallowly lobed for a third its length or less, rarely
up to half its length; pappus of small toothlike awns or essentially absent ( 2 )  

1. Limb of the disk corolla unequally lobed, the deepest lobe half a s  long as the limb
or longer; pappus of well-developed awns ( 3)

2( 1). Leaves crowded near the base of the plant; most of the stems essentially naked 
............................................. 2. T. longipes: 

2. Leaves sparse and evenly distributed on the stems .... 1. T. simplicifolium. 
3( 1). Plants perennial; rays present or absent ( 4)
3. Plants annual; rays present ( 6)

4 ( 3). Outer phyllaries lance-linear, usually at least half as long as the inner phyllaries;
rays present; involucres suburceolate .........••. 7. T. filifolium. 

4. Outer phyllaries minute, mostly 1-2 mm. long, obtuse to rounded at the apex; rays
present or absent; involucres hemispheric to campanulate ( 5) 

5( 4). Rays present or rarely absent; disk corollas red-brown .................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. T. ambiguum. 

5. Rays absent or rarely present; disk corollas yellow .... 3. T. megapotamicum. 

6 ( 3). Disk corollas red-brown ( 7) 
6. Disk corollas yellow ( 9)

7 ( 6). Outer phyllaries with hispid-ciliate margins; at least some of the achenes cream
colored with scalloped wings; rays purple-brown, only a very narrow zone at the 
apex yellow-orange ............................ 5. 1'. Burridgeanwn. 

7. Outer phyllaries completely smooth; achenes wingless or essentially so; rays either
completely yellow, yellow with a small red-brown basal spot or with diffuse red
brown color throughout most of the area ( 8) 

8(7). Each ray with a small well-defined red-brown spot at the base or with diffuse 
red-brown pigmentation over half or nearly all the length; outer phyllaries ap
pressed to the inner series; basal leaves when present with linear ultimate segments 
............................................. 6. T. nuecense. 

8. Rays either all golden-yellow or with a small amount of diffuse red-brown pigment
at the base but this pigment never forming a well-defined basal spot; outer phyl
laries spreading; plants usually densely and evenly leafy for three-fourths the 
height; leaves often with narrowly oblanceolate ultimate segments .......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. T. -filifolium. 

9 ( 6). Peripheral achenes cucullate, winged, 2.5-3 mm. hroad; pappus of 2 minute 
teeth; involucre usually glandular-punctate. . ...... 8. T. curvicarpum. 

9. Achenes erect to somewhat curved, terete to dorsally flattened, wingless, 1.5 mm.
broad or less; pappus of well-developed awns; involucre never glandular-punctate 
(10) 

10(9). Plants 2-3 (-4 ) dm. tall, the internodes relatively short, the sterns densely leafy 
............................................. 7. T. filifolium var. 

intermedium. 
10. Plants 7-18 dm. tall, the internodes elongate, the stems remotely leafy ......... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. T. -flavodiscu1n. 

1. Thelesperma simplicifolium Gray. Slender perennial from vertical or horizontal
rhizomes; stems 1 to several, simple or branching above, 3-7 dm. tall; leaves few, 3 5-80 
mm. long, much shorter than the intemodes giving the plant a somewhat naked ap
pearance; lowermost stem leaves pinnatifid to trifid or simple, mid- and upper-stem leaves
trifid or simple; heads 1 to many on relatively short peduncles, the peduncles 3-17 cm. 
long; involucres hemispheric, 6-13 mm. thick; outer phyllaries 8 to 10, sublinear, obtuse 
to subulate, herbaceous, 1.5-4 mm. long, mostly less than half as long as the inner phyl
laries; inner phyllaries 8, brownish to greenish-black, ovate, scarious-margined, mostly 
4.5-8.5 mm. long, basally connate for two-fifths to three-fifths their length, often sub
apiculate with a pubescent tip; ray flowers 8; rays yellow, cuneate, usually 10-22 mm. 
long, 6-10 mm. broad; disk corolla yellow with reddish-brown veins, 3- 5.5 mm. long, the 
red-brown tube 1-2 mm. long, the cylindric limb 2-3 mm. long, shallowly and evenly 
lobed to a fifth the length; pales curved, 3-5 mm. long; outer achenes incurved, robust, 
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3-5 mm. long, 1-2.2 mm. broad, completely smooth or dorsally wrinkled, occasionally also
ventrally wrinkled; pappus of 2 minute smooth or slightly ciliate cusplike awns, or obso
lete. Often abundant on open and well-drained limestone uplands, Edwards Plateau,
less common on calcareous cuestas e. to n.-cen. Tex. and w. into the Trans-Pecos, summer
and fall; N.L., Coah. and Tex.

2. Thelesperma longipes Gray. Suffrutescent perennial herb from thick woody root
stocks, these forming dense multiscaped globular clumps or irregular mats; stems many, 
irregularly branched, 20-38 cm. tall; leaves fllifonn, crowded toward the base, pinnatifid 
to trifid or simple, mostly 3-5 cm. long; heads numerous, solitary on elongate peduncles 
12-32 cm. long; involucre 5-8 mm. thick; outer phyllaries 5, minute, obtuse, 1-2.5 mm.
long; inner phyllaries 8, striate, reddish-brown, scarious, 4-5.5 mm. long, basally connate
for half their length, often reflexed; ray flowers absent; disk corolla yellow, cylindric,
3-4.2 mm. long, the limb equally or subequally lobed for a fifth to two-fifths its length;
pales narrowly oblong, often curved and enclosing the achenes, 3-4 mm. long; achenes
curved, 2-2.5 mm. long, smooth or slightly dorsally verrucose, usually with a small apical
disk; pappus absent or of 2 minute toothlike awns. Abundant, often on calcareous soil or
almost naked limestone ledges in tl1e Trans-Pecos and w. part of the Edwards Plateau, n.
into the n. part of the Plains Country, summer to fall; Ariz., N.M. and Tex., s. and s.e. to
S.L.P.

3. Thelespermn megapotamicum (Spreng. ) 0. Ktze. Perennial herb from horizontal
rhizomes, mostly 30-75 cm. tall; stems erect, one or several from the base, each usually 
branching once or twice toward the midstem; leaves eiilier evenly and distantly distributed 
throughout the stem by elongate intemodes or crowded toward the lower half of the stem; 
basal and cauline leaves usually once-, rarely twice-pinnate, often trifid or simple, rarely 
temately pinnatisect, 40-95 mm. long, their ultimate segments elongate and linear-1ance
olate to subfiliform; involucre campanulate to subhemispheric, smooth, 7-14 mm. thick; 
outer phyllaries 4 to 6, minute, oblong to oblong-ovate, obtuse or rounded, 1-2 ( -3 ) mm. 
long, narrowly white-margined, usually appressed to the inner ones; inner phyllaries 8, 
ovate-lanceolate, red-brown to green-black, scarious-rnargined, mostly 6-8 mm. long, 
basally connate two-fifths to two-thirds their length; ray flowers rarely present; disk 
corolla yellow with red-brown veins, 5-7.4 mm. long, the limb deeply and irregularly 
lobed for half to five-sixths its length; pales oblong to ovate-lanceolate, 7-11 mm. long, 
often erose; achenes erect to slightly incurved, subterete, with the dorsal side somewhat 
flattened or both dorsally and ventrally flattened, black to brownish, with conspicuous 
tubercles or more or less smooth; pappus of 2 triangular retrorsely barbed awns 1.5-3 mm. 
long. Widespread and usually common in calcareous or alkaline uplands and lowlands in 
the Trans-Pecos and Plains Country, rare e. to n.-cen. Tex. and on much of the Edwards 
Plateau, summer and fall; Neb., Wyo., Ut .. Ariz., s. and e. to Zac.; also Braz., Urug., 
Parag. and Arg. 

4. Thelesperma ambiguum Gray. Perennial from slender horizontal rhizomes, 22-50
cm. tall; stems 1 to many from the base, erect, simple or branched above; leaves extremely
variable as to shape and arrangement, usually with a basal rosette and stem leaves dis
tributed over a half to a third the length of the stern; rosette leaves 6-16 cm. long, com
pactly twice- or thirce-pinnatisect to loosely once- or twice-pinnatisect, occasionalf y trifid
or sometimes simple, their petioles 3-8 cm. long; mid- and upper cauline leaves when
present once pinnate to trifid or simple, their ultimate segments revolute; heads 10 to 50,
on short or elongate peduncles 8-22 cm. long; involucre 7-15 mm. thick; outer phyllaries
4 to 6, minute, oblong to oblong-ovate, obtuse, 1-2 ( -3.5 ) mm. long, smooth; inner phyl
laries 8, ovate-lanceolate, scarious-margined 6.5-10 mm. long, basally connate for two
fifths to two-thirds their length, often with a pubescent tip; rays usually present, rarely
absent, yellow; disk corolla irregularly lobed for a half to five-sixths its length; pales
oblong to ovate-lanceolate, 6-9 mm. long, erose, usually clasping the dorsal half of the
achene; achenes erect or slightly incurved, 4-6.5 (-7) mm. long, subterete, with the dorsal
side somewhat flattened or both dorsally and ventrally flattened; pappus of 2 deltoid
retrorsely barbed awns 1-2 (-2.7 ) mm. long. T. fraternum Shinners. Locally abundant on
calcareous cuestas and well-drained open areas, Rio Grande Plains and the s.w. extreme
of the Edwards Plateau, rare w. into the Trans-Pecos and n. to the s. part of the Plains
Country, summer and fall; Tex., Tam. and' N .L.
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5. Thelesperma Burridgeanum (Regel) Blake. Annual herb 3-7 dm. tall; stems 1 to
several from the base, branching above; leaves crowded on the basal half of the plant, 
deeply pinnately dissected, the ultimate segments linear to linear-lanceolate; basal leaves 
numerous, simply or ternately twice- or thrice-pinnatisect, 5-15 cm. long, never forming a 
definite basal rosette; midstem leaves once- or twice-pinnatisect; upper leaves once-pin
natisect, trifid or simple; heads usually many or few on elongate peduncles 8-24 cm. long; 
involucre urceolate, 9-13 mm. thick; outer phyllaries 8, subulate, herbaceous, 3-4.5 mm. 
long, sparsely to densely hispid-ciliate, the extreme basal portion often with larger 
tuberculate projections and/or purple punctate glands; inner phyllaries usually 8, red
brown to green-black, ovate-oblong to ovate-lanceolate, scarious-margined, 6-8 mm. long, 
basally connate a third to two-fifths the length, usually reflexed at anthesis and with a 
subapiculate pubescent tip; ray corollas purple-brown with a narrow yellow-orange 
apical margin, 10-15 mm. long, 6-12 mm. broad; disk corollas purple-brown, the limb 
subequally or strongly unequally lobed three-fifths to three-fourths its length; pales nar
rowly oblong, not erase; achenes somewhat dorsally compressed with 3 conspicuous 
scalloped wings at the lateral or ventral edges, these especially noticeable near the base; 
inner achenes elongate and narrow, covered with htbercles; peripheral achenes shorter and 
stouter, 4-4.5 mm. long, to 2.5 mm. broad, smooth except for the dorsal verrucose surface; 
pappus of 2 awnlike retrorsely barbed awns 0.5-1 mm. long, divergent from the main 
axis of the achene. Local in sandy soil, n. part of the Rio Grande Plains ( Atascosa, Bexar, 
Dimmit, Frio, Karnes, LaSalle and Wilson cos.), Apr.-May, rarely to June; endemic. 

These are attractive plants and have been taken into cultivation. 
6. Thelespcrma nuecense B. L. Turner. Annual 45-100 cm. tall; stems one to several

from the base, weakly rebranching above, unequally leafy for about half the length; lower 
stem leaves temately or merely once- or twice-pinnatisect, 75-190 mm. long, often but 
not always forming a basal rosette, the ultimate segments narrowly linear; leaves of mid
stem mostly once-pinnatifid, 7-13 cm. long; uppermost leaves trifid or simple; peduncles 
135-400 mm. long; involucre suburceolate, 1-2 cm. thick; outer phyllaries 8, subulate,
herbaceous, 2-6.5 mm. long, usually half or less as long as the inner phyllaries, completely
smooth, the extreme basal portion sometimes roughened but never h1berculate; inner
phyllaries 8, oblong or ovate to ovate-lanceolate, 6-9 mm. long, basally connate for a
third to two-fifths their length, red-brown above, often reflexed at anthesis, subapiculate
with pubescent tips; rays 8, broadly cuneate, 15-25 mm. long, 8-18 mm. broad, gold
yellow with a small well-defined red-brown spot at the base or with diffuse or conspicu
ous red-brown coloring for approximately half the length or completely red-brown except
for a yellow terminal margin; disk corolla 4-6.5 mm. long, the limb subequally or de
cidely unequally lobed for three-fifths to three-fourths the length; pales narrowly oblong,
5-8 mm. long, mostly smooth; achenes erect or slightly incurved, terete to somewhat
dorsally flattened, 4.5-7 mm. long, completely smooth or with evenly distributed roughen
ing, wings obsolete or merely minute, entire, lateral flanges toward the base of the achene;
pappus of 2 erect triangular retrorsely barbed awns 0.5-1 mm. long. Deep sandy soil, s.
part of s.e. Tex. and n.e. part pf Rio Grande Plains ( Aransas, Brooks, Duval, Hidalgo,
Jim Hogg, Kenedy, Kleberg, Live Oak, Nueces and Willacy cos.), spring-fall; endemic.

7. Thelesperma 6lifolium (Hook.) Gray. Taprooted annual or weak perennial, leafy,
2-7 dm. tall; stems simple to multibranched at the base, usually rebranching above to form
dense sub-bushy clumps; leaves regularly distributed throughout; basal and lower cauline
leaves mostly 5-12 cm. long, ternate or occasionally simple or thrice-pinnatisect; ultimate
segments usually flattened, 1 mm. broad, narrowly oblanceolate to linear;- upper cauline
leaves becoming less segmented and the segments narrower, mostly simply pinnatisect and
filiform, the uppermost occasionally trificl or simple; heads several to many on peduncles
6-25 cm. long, drooping in bud but totally erect at anthesis; involucre urceolate, 8-14
mm. thick; outer phyllaries 7 to 12, narrowly linear-lanceolate, herbaceous, 3-12 mm. long,
spreading, variable in length; inner phyllaries 8, lanceolate to ovate-lanceolate, scarious
margined, 7.5•10 mm. long, basally connate for a fourth to two-fifths the length, greenish
and glaucous at the base, reddish-brown above; rays 8, yellow or golden-yellow through
out or with a small amount of diffuse red-brown coloring at the base but this never in a
definite spot, broadly cuneate, 3-lobed, 9-22 mm. long, 9-17 mm. broad; disk corolla
yellow or red-brown, 4-7 mm. long, the limb variously lobed; pales narrowly oblong to
ovate-lanceolate, 5-7.5 mm. long, clasping the achene; achenes polymorphic, 3.5-6.5 mm.
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long, green to brownish or black, smooth to dorsally or completely verrucose, the outer 
ones curved, mostly short and thick, the inner ones elongate and slender, subterete to 
dorsiventrally flattened; pappus of 2 erect retrorsely barbed yellow awns 0.5-2 mm. long. 

Our plants fall into two varieties of this species. 
Var. filifolium. Robust habit, usually 25-70 cm. tall; limb of the disk corollas deeply 

and unequally lobed, the shorter lobes half or slightly less than half the length of the limb, 
the longer ones two-thirds to four-fifths or more the length of the limb; outer phyllaries 
normally more than half as long as the inner phyllaries; rays of golden-yellow. T. inter

medium var. rubrodiscum Shinners. Widespread and abundant in n.-cen. Tex., e. part of 
the Plains Country, the extreme s. portion of e. and s.e. Tex. and infrequent in Rio Grande 
Plains and the Trans-Pecos, mostly late spring and early summer; Ark., Okla., La. and 
Tex. 

Var. intennedium ( Rydb.) Shinners. Smaller size, usually 2-3, rarely to 4 dm. tall; 
disk corolla yellow, the limb of which is subequally lobed for half or slightly less than 
half the length of the limb or decidedly irregularly lobed, the shorter lobes being half or 
less than half the length of the limb, the longer lobes two-thirds to three-fourths the length 
of the limb; outer phyllaries usually half or less than half as long as the inner phyllaries; 
rays yellow instead of golden-yellow. Abundant in the Plains Country, rare in the Trans
Pecos, spring-summer; Mo., Neb., Colo., Kan., Okla., N.M., Tex. and N.L. 

8. Thelesperma curvicarpum T. E. Melchert. Taprooted annual 25-50 cm. tall, glabrous
except for the ciliate leaf bases; stems single or mu]tibranched from the base, rebranching 
above to form a paniculate head-bearing region; intemodes more or less equidistant 
throughout, giving a kind of loose open aspect; basal leaves temately twice- or thrice
pinnatisect, 3-12 cm. long, their ultimate segments to 2 mm. broad, narrowly oblanceolate 
to sublinear; lower and middle cauline leaves once- or twice-pinnatisect, usually as long as 
or only slightly shorter than the basal leaves, their linear segments 1 mm. wide, the upper
most leaves becoming palmately three-divided or simple; heads 2 to many; peduncles 
4-15 cm. long; involucre 8-14 mm. thick, often dotted with black glands; outer phyllaries
usually 8, linear-lanceolate, herbaceous, half to three fourths as long as the inner phyllaries;
inner phyllaries 8, oblong, apiculate, scarious-margined, 6.5-8.5 mm. long, 2.5-4 mm.
broad, basally palmate for a fifth to three-tenths the length; ray flowers 8, sterile; rays
pale yellow, mostly 10-17 mm. long, 7-10 mm. broad, slight!}' 3-notched; disk flowers
yellow with red-brown veins, 5-6 mm. long; limb 2.5-3.5 mm. long, irregularly lobed to
three-fifths its length; pales scarious, with 2 medial nerves; peripheral achenes conspicu
ously cucullate, 3 mm. -long, 2.5-3 mm. thick, purple-brown at maturity with conspicuous
warts and corky flanges, these often tightly clasped by the pale; central achenes longer,
narrower and decidedly less curved than the peripheral series; pappus of 2 minute teeth
like awns often protruding from a small crown formed by the corky wings, the awns
retrorsely ciliate, the crown antrorsely ciliate. Locally abundant in open areas of the
Edwards Plateau and in calcareous cuestas of tl1e s. part of the Plains Country ( Crockett,
Taylor, Coleman, San Saba and Burnet cos.), spring to early summer; endemic.

9. Thelesperma flavodiscum (Shinners) B. L. Turner. Taprooted annual; stems slender
with elongate intemodes, erect, 1 to 3 ( to 5) from the base, 7-8 dm. tall, usually branch
ing toward the summit; leaves ternately or once- or twice- ( rarely thrice-) pinnatisect, 
to 95 mm. long, of more or less equal length throughout, only the uppermost trifid, their 
ultimate segments filiform, elongate and to 8 cm. long, usually in a loose arrangement; 
peduncles 1-2 dm. long; involucres suburceolate, 8-13 mm. thick; outer phyllaries 7 to 
9, filiform to subulate, herbaceous, 3-6 ( -10) mm. long; inner phyllaries 8, lanceolate, 
red-brown, scarious, 6-9 mm. long, basally connate for hvo-fifths to three-fifths the length, 
often reflexed at the tip; rays 8, yellow, cuneate, 3-notched, 12-15 mm. long, to 8 mm. 
broad; disk corolla yellow with red-brown vein; tube 2-3 mm. long; limb 2.5-3 mm. long, 
deeply and unequally lobed, the sho;ter lobes half the length of the limb, the longer lobe 
four-fifths to nine-tenths the length of the limb; pales clasping the achene, 5-8 mm. long; 
achenes polymorphic, 4-6.2 mm. long, terete to somewhat dorsally flattened, smooth to 
dorsally or completely verrucose, usually with scattered antrorse hispid hairs toward the 
apex; outer achenes incurved; inner achenes erect; pappus of 2 short retrorsely hispid awns 
0.8-1 mm. long. Deep fine sandy soils in oak woods, s. and s.e. portion of e. Tex., late 
spring-summer; endemic. 
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92. MARSHALLIA SCHREB. 218 

Compositae (Sun-flower Family) 

BARBARA'S-BUTIONS 

Perennial erect herbs from caudexes or rhizomes with fibrous roots; leaves alternate, 
simple, entire, 1- to 3-nerved, glabrous, sessile or contracted into subpetiolar bases, the 
stem leaves somewhat clasping when present; heads solitary at the end of the stems or 
branches; involucres hemispherical or campanulate; phyllaries herbaceous, often with 
hyaline margins, subequal, in 1 or 2 series, imbricated or merely approximate and not at 
all imbricate; receptacle convex or conical, chaffy throughout; pales herbaceous, often 
hyaline-margined below, narrowly linear in outline, longer than the achenes, semirigid; 
ray -flowers absent; disk -/lowers perfect, fertile; corollas white, cream-colored, pale-lavender 
or purplish, never yellow, longer than the pales, externally pubescent, the tubes slender, 
the 5 equal lobes of the limb long and linear-obtuse; achenes turbinate or clavate, truncate, 
somewhat 5-angled, IO-ribbed, the achene-surface between the ribs concave and usually 
beset with minute resin-dots, these rarely absent; pap pus scales 5 ( sometimes 6), erect or 
spreading, forming a crown at the summit of the achene, membranous-scarious, white
hyaline or ferrugineous, ovate to ovate-lanceolate or triangular-lanceolate, sessile, the 
apexes acuminate or acute, the margins regularly or irregularly serrulate or lacerate. 

About 10 species, in southern United States. 
1. Phyllaries and pales merely acute or obtuse, not subulate-tipped, glabrous; phyllaries

not winged; flowering in the spring and early summer ..................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I. l-.1. caespitosa. 

1. Phyllaries and pales strongly acuminate or subulate-tipped, pubescent; phyllaries
usually winged below the middle; Bowering late summer and early fall ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. M. te1111ifolia. 

I. Mnrshallia caespitosa DC. Perennial herb (1-) 2-4 (-6) dm. tall with a short
rhizome; leaves entire, gradually tapering below the middle into a winged subpetiolar 
base; lowermost leaves when present 2-8 ( -18) cm. long and ( 3-) 5-10 ( -20) mm. broad, 
with obovate to spatulate or oblanceolate obtuse blades; leaves of midstem when present 
( 4-) 5-15 (-16) cm. long and 2-10 (-12) mm. broad, linear or linear-lanceolate with 
obtuse rarely acutish apexes; heads solitary on the stems; involucres ( 5-) 6-12 (-15) mm. 
high; phyllaries herbaceous, green except for the white-hyaline margins below, glabrous, 
entire, subequal in 1 or 2 series, the outer usually but scarcely imbricate, 5-12 (-15) mm. 
long, 1-2 (-3) mm. broad, linear-oblong or linear-lanceolate with obtuse or merely acutish 
apexes; pales 5-8 mm. long, linear with merely acute apexes, slightly dilated at the sum
mit; corollas usually white or cream-colored, only occasionally pale-lavender; pappus 
scales ( 1.5-) 2-3 (-4) mm. long; achene (2-) 3-4 (-4.5) mm. long. E. half of Tex. w. to 
Taylor, Val Verde and DeWitt cos., Apr.-May (-June); Miss., Ark, Okla., Tex. and La. 

We have two varieties. 
Var. cacspitosa. Leaves all crowded near the base of the plant. E., s.e. and n.-cen. Tex., 

s. to Refugio and w. to Navarro and Bastrop cos.; Miss., Ark., Okla. and Tex.
Var. signata Beadle & Boynt. Stems leafy nearly throughout except for the uppermost

peduncular flowering portion. Abundant on the Edwards Plateau and in limy cuestas of 
n.-cen. Tex., the Rio Grande Plains and the e. part of the Plains Country, s. to DeWitt Co. 
and w. to Val Verde and Taylor cos.; endemic. 

2. Marshallia tenuifolia Raf. Leafy-stemmed perennial ( 2-) 4-10 ( -12) dm. tall from
a caudex; stem usually branched near the middle, the branches strictly erect; radical 
leaves spreading, thin-textured, obovate or spatulate, obtuse; stem leaves numerous, gradu
ally reduced upward, glabrous, entire, the lowermost ones ( 2-) 3-4 cm. Jong and ( 4-) 
5-10 (-13) mm. broad, mostly 3-nerved, spatulate to obovate or oblong-obovate in outline,
with obtuse sometimes emarginate bladelike portion gradually narrowed basally into
broad-winged subpetiolar bases shorter than the blades; lower stem leaves elongate, linear
to linear-oblong or linear-lanceolate, attenuate, (2-) 4-20 (-22) cm. long, ( 1-) 2-13 (-14)
mm. wide, broadest near the middle, gradually tapering to obtuse or acutish apexes and
more or less sessile somewhat clasping bases, prominently 1- to 3-nerved; upper stem 
leaves narrowly linear, attenuate, acute, gradually reduced in size upwards to the linear
subulate bracts of the peduncles; heads singly terminating the pedunculiform upper por
tion of the branches; involucres ( 5-) 10-15 ( -20) mm. high; phyllaries herbaceous, sub-

218 Adapted from R. B. Channell in Contr. Gray Herb. n. s. 181:41-132. 1957. 
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equal in about 2 series, linear-lanceolate to lanceolate or somewhat rhomboidal in outline, 
with strongly subulate apices, ( 2-)4-5( -6) mm. long; pales linear-attenuate, strongly 
subulate-tipped, 4-7 mm. long, longer than the phyllaries; corolla purple or pale-lavender, 
6-14 mm. long; pappus scales (0.7-)1-2(-2.5) mm. long, achenes 1.5-3 mm. long. In
frequent in sandy usually moist soil, forests of e. and s.e. Tex., late summer-Oct.; Coastal
States, Ga. to Tex.

93. GALINSOGA R. & P. QUICK-WEED 

Annual herbs, rather freely branched, about 1-4 dm. tall; leaves opposite, petiolate, 
ovate to narrowly ovate, entire or usually .finely serrate; blades 1-3 cm. long; heads small, 
compressed-hemispherical, very short-pedunculate, borne solitary at the ends of branches; 
bracts imbricated in 2 series, thin, the inner sometimes longer than the outer; receptacle 
conic or sometimes elongate; chaff present; ray flowers present, inconspicuous, few, 
pistillate, fertile; rays white, about 1 mm. long; disk flowers several, perfect, fertile, the 
corolla yellow; achenes 4- or 5-angled or the outer ones slightly flattened; pappus of ray 
either absent or of several bristles, that of the disk of 15 to 20 minutely .fimbriate scales. 

A very small tropical American group. 
1. Pappus of disk flowers linear-lanceolate, conspicuously .fimbriate, equaling or even

exceeding the corollas, that of the ray flowers absent; achenes glabrous or some
what pilose; plants freely branched; leaves slender-petioled, ovate-lanceolate, 
coarsely or bluntly serrate; peduncles and stems near the nodes clothed with a fine 
rarely glandular pilosity .. .......... . . . .. . .. . .. 1. G. parviflora.

1. Pappus of disk flowers linear, fimbriate, two-thirds the length of the corolla tube;
pappus of ray flowers of a few short white bristles or absent; achenes minutely 
hispidulous at the summit or glabrate; plants rather strictly ascending, rarely 
branched from the base; intemodes elongate; leaves short, petioled, linear-lance
olate or narrowly deltoid-lanceolate, bluntly serrate to subentire; pedicels and 
nodes of the stem with a coarse partly appressed puberulence .. . . ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. G. sernicalva.

I. Galinsoga parviflora Cav. Characters as in the key. Infrequent or rare in Davis
Mts. in the Trans-Pecos at elev. of 5,000-7,500 ft., fall; nat. of S.A., now widely distributed 
inN. A. 

2. Galinsoga semicalva (Gray) St. John & White. Infrequent or rare at elev. of 6,000-
8,000 ft., Davis and Chisos mts. in the Trans-Pecos, Aug.-Oct.; Ariz., N.M., Tex., Chih., 
Dgo. and S.L.P. 

94. BEBBIA GREENE

A genus of 2 species in southwestern United States. 
1. Bebbia juncea ( Benth.) Greene. Perennial, much-branched at base and in the head

bearing region; stems to 10 dm. high, with long internodes, often canescent-pubescent; 
leaves mostly OP.posite, few, linear or uncommonly with a few linear lobes, to 5 cm. long 
and 7 mm. wide, canescent; heads about 1 cm. long and thick; receptacle chaffy through
out, the pales longer than the achenes; phyllaries about 20, in about 3 series, canescent
green and with the texture of leaves except for the narrow hyaline margins; ray -flowers
absent; disk -flowers about 20 to 30, perfect, fertile; corolla pale-yellow, 5-lobed terminally; 
achenes compressed, with 2 sharp angles and one blunt one; pappus a single series of 
about 15 or 20 plumose bristles. Rare in crevices, Franklin Mts., near El Paso, El Paso Co. 
in the Trans-Pecos, spring; Tex. to Nev. and Calif. s. to n. Mex. 

95. GAILLARD IA Fouc. �19 INDIAN BLANKET. BLANKET FLOWER 

Annual or perennial herbs, rarely suffruticose basally, either scapose or caulescent; 
leaves alternate or basal, entire, toothed or pinnati.fid, with long petioles or somewhat 
clasping; heads solitary, terminating the p�duncles; involucre rotate; phyllaries herba
ceous in texture ( or indurated and discolored basally), ovate or lanceolate, 2- or 3-seriate, 

2
" Adapted from Susan Fry Biddulph in Res. Stud. St. Coll. Wash. 12: 195-256. 1944. 
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strongly reflexed in fruit; receptacle convex, alveolate with long setiform or in some species 
small dentiform funbrillae; ray fiowers present, pistillate or not, infertile, rarely absent; 
rays usually yellow or yellow with red or red-purple spots basally, trifid apically; disk

flowers perfect, fertile; corollas yellow to red or red-purple at least on the teeth, with 5 
equal teeth terminally covered with moniliform hairs; style branch appendages usually 
long and hispidulous but sometimes short and glabrous; achenes broadly obpyramidal, 
wholly or partly covered with long hairs; pappus of several separate members, each thin 
and bractlike, lanceolate to ovate with an awn almost as long as tl1e body. 

An American genus of perhaps 15 or 20 species. 
1. Receptacle with small dentiform setae ( representing pales); lobes of the disk corollas

caudate-acuminate (2) 
1. Receptacle with long stiff setae; lobes of the disk corollas triangular ( 4)
2 ( 1). Disk yellow ................................. 7. G. aestival is.
2. Disk brown or red-brown ( 3)
3(2). Heads long-pedunculate; branches slender; rays often absent ............... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. G. aestivalis.
3. Heads short-pedunculate; branches stout and somewhat stiff; rays present ....... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. G. fastigiata.

4( 1 ). Style branches short and glabrous .............. 6. G. suavis.
4. Style branches long and hispidulous ( 5)
5 ( 4). Annuals ( doubtful cases should be keyed under both alternatives) ( 6)
5. Perennials ( 7)
6( 5 ). Phyllaries only shortly chartaceous basally; rays red, tipped with yellow

..................................... ........ 1. G. pulchella.
6. Phyllaries chartaceous with herbaceous tips; rays totally dark-reddish ........... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. G. Amblyodon.

7 ( 5). Achenes glabrate above .. .. ................... 3. G. mexicana.
7. Achenes hairy all over ( 8)
8( 7). Plants densely villous; woody caudex absent ..... .4. G. pinnatifida.
8. Plants minutely puberulent; caudex thick and woody .. 5. G. multiceps.

1. Gaillardia pulchella Foug. INDIAN BLANKET, FIREWHEEL. Taprooted annual; stems
becoming ligneous basally toward the end of the growth season, 3-6 dm. tall, usually 
branched, striate with short moniliform hairs; leaves 2-8 cm. long, oblong to oblanceolate, 
coarsely toothed to lobed or entire, acute or rounded apically, sessile and somewhat clasp
ing or tapering into a short petiole, both surfaces with some moniliform hairs, the margins 
somewhat ciliate; peduncles 5-15 cm. long; phyllaries lanceolate, acute, chartaceous 
basally, herbaceous distally, ciliate marginally with moniliform hairs, reflexed at anthesis; 
receptacular setae subulate, twice as long as the achene; rays 6 to 10, 12-20 mm. long, 
red tipped with yellow; disk 15-20 mm. across; corollas 6-7 mm. long, yellow below and 
purple-red above by reason of the long moniliform hairs or occasionally with yellow hairs, 
the lobes triangular-acuminate; pappus scales 5-6 mm. long. lanceolate and gradually 
attenuate into an awn; achenes about 2 mm. long, hirsute from the base only, the hairs 
scarcely equaling the body. Incl. var. picta ( Sweet) Gray, G. Drummondii (Hook.) DC., 
G. villosa Rydb., G. neomexicana A. Nels. Prairies, often sandy areas, common throughout
the state but rare in the densely forested e. areas, late spring-early summer; Neb., Colo.
and Ariz., s. to Tam., N .L., Coah. and Chih., rare e. to Ark. and along the coastal sandy
areas to Va.; exceedingly close to G. Amblyodon below.

One of our most characteristic and plentiful spring Bowers. 
2. Gaillardia Amblyodon Gay. Taprooted annual; stems 3-5 dm. tall, simple or

branched above, with crisp moniliform hairs; leaves 3-7 cm. long, long-lanceolate, sessile 
and slightly auricled basally, with short moniliform hairs; peduncles 3-10 cm. long; 
phyllaries 10-15 mm. long, lanceolate, the base chartaceous and appressed, only the tip 
herbaceous; setae of the receptacle subulate, 5-6 mm. long; rays 15-20 mm. long, dark-red 
to brownish-purple, the tip not yellow; disk 10-15 mm. across, lobes of disk corollas 
triangular, ciliate with moniliform hairs; style with long hispidulous appendages; achenes 
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about 3 mm. long, densely villous basally; pappus scales lanceolate, produced into an awn 
about half as long as the body. Sandy prairies and open woods in s.e. Tex. but most common 
in the s.w. extreme of e. Tex. and n. Rio Grande Plains, late sering-early summer; endemic. 

Exceedingly closely related to G. pulchella above and probably not deserving separate 
recognition. 

3, Gaillardia mexicana Gray. Perennial herb; stems 3-5 dm. tall, branched from the 
base, often with a reddish-tinge and pubescent with short moniliform hairs; rosette leaves 
6-7 cm. long, oblanceolate with long subpetiolar bases, the margins coarsely lobed or en
tire; cauline leaves 25-35 mm. long, oblong or ovate-lanceolate, sessile, marginally entire
or toothed; peduncle 15-20 cm. long; phyllaries 7-10 mm. long, lance-acwninate, her
baceous in texture, pubescent with short moniliform hairs; setae of the receptacle subulate,
3-4 mm. long; rays yellowish-red or purple, 7-9 mm. long; disk 12-15 mm. across, the
triangular corolla lobes pubescent with brownish-purple moniliform hairs; pappus scales
ovate-lanceolate, about 5 mm. long including the awn; achenes 2.5 mm. long, hairy from 
the base only, the hairs about as long as the body of the achene. Infrequent to rare in the 
vie. of Del Rio, Val Verde Co., spring; Tex., Chih., Coah., N.L. and S.L.P. 

4. Gaillardia pinnatifida Torr. Perennial herb; stems 3-4 dm. tall, striate; leaves con
fined to lower half, lower leaves long-petioled, upper ones sessile or short-petioled; blades 
pinnatifid, oblanceolate in outline, covered with moniliform hairs; peduncles 8-18 cm. 
long; setae of the receptacle stiff, almost equaling the body of the achenes; rays yellow 
( the base sometimes pale-reddish), strongly purple-veined beneath; disk 2 cm. across; 
lobes of disk corollas triangular, covered with pmple moniliform hairs; achenes 3 mm. 
long, covered with silky hairs; pappus scales lanceolate, each with an awn a third to half as 
long as the body. Abundant in grasslands of the Trans-Pecos and Plains Country, infre
quent s.e. to n.e. part of Rio Grande Plains, late spring-fall; Okla., Colo. and Ut., s. to 
N .L., Coah. and Dgo. 

5. Gaillardia multiceps Greene. Suffruticose perennial growing in bunches; stems 15-
30 cm. tall, leafy in the lower half to two-thirds; leaves obtuse to acute, linear-oblanceo
late, sessile, 2-8 cm. long, punctate and covered with moniliform hairs on both sides; 
peduncles 3-10 cm. long; phyllaries linear-lanceolate, acute, woolly with moniliform hairs; 
setae of the receptacle shorter than the body of the achene; disk 15-25 mm. across; lobes 
of disk corollas triangular, covered with purple-brown moniliform hairs; rays yellow with 
brown silky hairs; pappus scales 4-5 mm. long, lanceolate and often notched at the apex, 
the midrib extending into an awn a third the length of the body. Infrequent or rare in 
gypseous sands of Hudspeth Co. in the Trans-Pecos, summer; Ariz., N.M., Tex. and Coah. 

6. Gaillardia suavis (Gray & Engelm.) Britt. & Rushy. Perennial herb; stems scapiform,
3-8 dm. tall; leaves basal, 5-15 cm. long, variable in shape from spatulate or oblanceolate
entire to only slightly toothed or lyrately pinnatifid, if entire strongly 3-nerved; leaf sur
faces with a few scattered moniliform hairs; heads single; peduncles 3-8 dm. high;
phyllaries ovate-lanceolate, acute, herbaceous in texture, with a few long moniliform
hairs; setae of the receptacle subulate; rays often absent, if present short and usually
orange-brown, inconspicuous; disk 15-20 ( -30) mm. across, nearly spherical; corollas
about 6 mm. long, exceeded by the awns of the pappus, reddish-brown; style branches
with short glabrous appendages; achenes about 2.5 mm. long, the body covered with long
white hairs; pappus scales including the awn 7-9 mm. long, ovate-lanceolate. G. triner
vata SmalJ. Widespread in calcareous and sandy-calcareous prairies in the w. two-thirds 
of the state, spring-early summer; Kan., Okla., Tex., Coah. and N. L. 

7. Gaillardia aestivalis (Walt.) Rock. Perennial herb; branches slender and spreading,
3-7 dm. long or tall, the stems reddish-striate; upper leaves 2-8 cm. long, sessile, linear
or oblanceolate; lower leaves 5-10 cm. long, oblanceolate, petioled; leaves glandular
punctate with short monilifonn hairs on both surfaces and short cilia on the margins;
peduncles 4-20 cm. long; phyllaries 8-10 mm. long, lanceolate, acute, covered with very
short moniliform hairs but not ciliate; setae of the receptacle short and weak; rays 12 to
18, red or yellow; disk about 2 cm. broad; lobes of the disk corollas caudate-acuminate
with long purple moniliform hairs; achenes 2 mm. long, the hairs covering the body;
pappus scales lanceolate, tapering into an awn twice the length of the body. G. lanceolata
Michx., G. chrysantha Small, G. lutea Greene, G. serotina (Walt.) Rock. Widespread in 
sandy soils, open woodlands and prairies, e. part of Tex. s. to Willacy Co. and w. to Medina 
Co., spring-summer, less commonly in fall; Coastal States, S. C. to Tex., inland to Ill., 
Mo., Ark. and Okla. 
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8. Gaillardia fastigiata Greene. Perennial herb; stems usually rigid, branching toward
the top with the branches erect, 3-6 dm. tall; leaves sessile, linear-oblong or oblanceolate, 
acute, entire or coarsely dentate, glandular-punctate and covered with short moniliform 
hairs; peduncles 4-8 cm. long; phyllaries acute or acuminate, 8-12 mm. long, covered 
with short moniliform hairs; setae of the receptacle short, weak, flattened; rays yellow or 
occasionally reddish basally, 10-15 mm. long; disk 18-25 mm. broad; lobes of the disk 
corollas caudate-acuminate, covered with monilifonn hairs, brown or dark-purple; achenes 
2 mm. long, hairy from the base only but the hairs almost covering the body; pappus 
scales lanceolate, tapering into an awn longer than the body, body plus awn 5-6 mm. 
long. G. rigida Small. Open woods and prairies, sandy soil, e. half of Tex., spring-summer 
( less commonly in fall); Kan., Okla., Ark. and Tex. 

Exceedingly closely related to G. aestivalis and probably not really separable therefrom 
except as an inland race. 

96. AMBLYOLEPIS DC.

There is only one species; referred by some authors to Hele11i11111.

1. Amblyolepis setigera DC. HmsACHE-DAISY. Slenderly taprooted annual with a plea
sant odor like new-mown (Medicago or Melilotus) hay, sparingly branched, 1-5 dm. tall, 
glabrous or sparingly long-pilose; leaves alternate, sessile, thin-membranous, entire, the 
lower ones 2-5 ( -8) cm. long, oblanceolate and narrowed to the base, the ones of midstem 
ovate, usually acutish and often somewhat clasping; upper 3-15 cm. of branches essentially 
naked, pedunculiform, each with a single head; involucres hemispheric, 7-11 mm. high; 
phyllaries in 2 series, the outer ones 8, longer, green, narrowly elliptic, the inner ones 
shorter, very inconspicuous, hyaline, muticous, much-resembling pappus scales; receptacle 
strongly convex, naked except for persistent projections about 0.5 mm. long subtending 
the central flowers; ray -flowers about 8 or 10, pistillate, fertile; rays yellow, 1-2 cm. long, 
deeply 3-( 4-) toothed terminally; disk flowers numerous, perfect, fertile, the yellow 
corollas equally 5-toothed; achenes narrowly obconic, almost equally IO-ribbed, about 4 
mm. long, densely covered with antrorse silky brownish hair; pappus of about 5 scarious
scales 2.5-3 mm. long. Helenium setigerum (DC.) Britt. & Rushy. Abundant in Rio Grande
Plains and the Edwards Plateau, infrequent in n.-cen. and s.e. Tex. and Plains Country,
rare in the Trans-Pecos, spring; also Coah.

97. HELENIUM L. SNEEZEWEED 

Annual or perennial caulescent herbs usually with taproots; stems 1-20 dm. tall, usually 
simple below, ascendingly branched above; leaves alternate, usually ascending, in some 
species decurrent, essentially sessile, the lowest ones often pinnately lobed, the upper 
usually not, all beset with microscopic droplets of resinlike exudate; peduncles mono
cephalous, terminal; receptacle usually globose or prolate ( or globose but basally truncate), 
naked or rarely with a few short bristles in the peripheral zone; involucre usually flat or 
even inverted-saucer-shaped; phyllaries about 16, in 2 series of about 8, lanceolate to 
subulate, herbaceous in texture, usually pubescent and resin-atomiferous, the outer some
what longer than the inner, usually reflexed at maturity; ray flowers absent or present, 
about 8, pistillate or not, fertile or infertile; rays yellow ( or red-brown with a yellow tip), 
apically 3-lobed, often reflexed, dorsally often hairy and resin-atomiferous; disk usually 
globose or prolate; disk -flowers numerous, perfect, fertile; corollas yellow mostly, with 5 
moniliform-pubescent triangular lobes which are either yellow or red-brown; style branches 
unappendaged, truncate, penicillate; achenes obpyramidal, 4- or 5-angled, short and 
squatty, usually antrorsely hairy at least in tl1e basal part; pappus of 5 translucent scales 
each of which usually is prolonged into an awnlike tip, occasionally the whole scale 
narrow and awnlike. 

About 40 species, mostly in western America. 
1. Cauline leaf bases not decurrent along the stem, the stem thus not winged ( 2).
1. Cauline leaf bases ( at least those of the midstem leaves) decurrent along the stem to

form wings on the stem ( 3) 

•
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2{ l). Lobes of disk corollas yellow .................. 5. H. amarum. 
2. Lobes of dbk corollas red-brown ............ ....... 6. H. badium. 

3{ l). Rays absent { 4) 
3. Rays present { 5) 
4 { 3). Perennial with short fibrous-rooted caudex; perennation by leafy offsets; disk

red-brown .................................... 7. H. flexuosum. 
4. Annual or biennial with a coarse taproot; leafy offsets usually absent; disk reddish to

yellowish { 8) 
5 ( 3). Ray flowers neutral, sterile ( 6) 
5. Ray flowers styliferous, fertile ( tardily so in some) ( 7) 
6(5). Disk yellow; stem nearly simple ................ 8. H. Drummondii. 
6. Disk red-brown; stem branched .................... 7. H. flexttosum. 

7 ( 5). Perennial .................................... I. H. autumnale. 
7. Annual or biennial with a coarse taproot, usually with numerous heads on shortish

peduncles and the heads relatively small ( 8) 
8(4,7). Pappus scales ovate, with a long awn tip, altogether fully three fourths as long 

as the disk corolla ............................ . 4. H. linifolium. 
8. Pappus scales obtuse, pointless, without conspicuous midrib ( 9)
9( 8). Leaves narrowly elliptic and often undulate-dentate; plants usually leafy even up

to the top among the heads; achenes mostly 0.8-1 mm. long and pappus 0.2-0.4 
( 0.5) mm. long; "disk" usually slightly higher than thick; rays ( 1-) 2-3 ( - 5) mm. 
long ......................................... 2. H. microcephalum. 

9. Leaves lanceolate to linear, rarely undulate, much-reduced upward so the heads are
definitely peduncled and emergent above tl1e foliage; achenes 0.5-0.7 ( -0.8) mm. 
long and pappus 0.1-0.2 ( rarely to 0.3) mm. long; disk usually slightly thicker 
than high; rays 3-1 5 mm. long ................... 3. H. quadridentatum. 

I. Helenium auturnnale L. Perennial herb from a fibrous-rooted subrhizomatous base;
stems erect, 3-10 dm. tall, branched above, winged; leaves mostly linear-elliptic, usually 
serrate, 3-1 5 cm. long, 3-1 8 mm. broad, acute, decurrent; peduncles 3-6 cm. long; recep
tacle roughly globose; ray flowers pistillate, tardily fertile, the rays yellow; disk globose, 
8-13 ( -20) mm. thick, yellow, the corollas 5-merous; achenes about 1.5 mm. long, hairy

on the ribs; pappus scales lanceolate, erose-fimbriate, acuminate, about a fourth as long
as the tube. H. canaliculatum Lam., H. edwardsianum Cory. Infrequent in moist usually
calcareous places, n.-cen. and e. Tex., Edwards Plateau and Plains Country, (Aug.-)
Sept.-Oct.; widespread in temp. N. A.

2. Helenium microcephalum DC. SNEEZEWEED. Taprooted annual ( 2-) 3-6 ( - 8) drn.
tall, usually simple-stemmed basally, bushy-branched above, the stems winged; leaves 
narrowly elliptic or narrowly oblong-elliptic, usually serrate or undulate-serrate-margined, 
blunt, ascending, decurrent; peduncles short so that tlie heads usually just barely emerge 
above the foliage mass; receptacle usually short conic-globular; rays entirely yellow, ( 1-) 
2-3 ( - 5) mm. long; disk pale-red-brown, usually slightly higher than thick; achenes mostly
0.8-1 mm. long; pappus scales 0.2-0.4 ( -0.5) mm. long, ascending. H. ooclinium Gray.
Abundant in overgrazed areas, especially in low seasonally moist areas of clay soil, w. half
of Tex., infrequently e. to Brazos and San Patricio cos., summer-(fall); Tex., Tamp., N.L.
and Coah.

3. Helenium quadridentatum La bill. Rosu.LA. Taprooted annual ( 2-) 3-6 ( - 8) dm. tall,
usually single-stemmed basally, bushy-branched above, the stems winged; leaves lanceo
late to linear, tho�e of midstem and above entire-margined, acute, ascending, dccurrent; 
peduncles long enough to elevate the heads distinctly above tl1e foliage; receptacle usually 
globose; rays yellow or often partly red-brown basally, 3-1 5 mm. long; disk red-brown, 
usually slightly thicker than high; achenes mostly 0.5-0.7 mm. long; pappus scales 0.1-0.2 
( rarely 0.3) mm. long, usually slightly spreading. H. elegans DC., H. ampliibolum Gray. 
Frequent or local in the Trans-Pecos :md n.-cen. Tex., Edwards Plateau and Rio Grande 
Plains, ( May-) summer; Tex., La., Miss., Qkla., Tam., N.L., Coah., s.e. to Hgo., perhaps 
even to C. A. 
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The allegations that this species has 4-merous disk corollas seem unfounded, at least in 
Texas material. The species may have introgressed to a small extent with H. microcepha
lum. 

4. Helenium Iinifolium Rydb. Taprooted annual (2-) 3-6 ( -8) dm. tall, simple basally,
with few ascending branches, the stems and branches narrowly winged; lowermost leaves 
( often withered before flowering) oblanceolate, pinnati6d; stem leaves linear, narrowly 
decurrent, ( 2-) 3-5 cm. long, ascending; peduncles ( 3-) 4-6 cm. long; receptacle conic
globose; ray flowers about 8, pistillate, tardily fertile; rays about 1 cm. long, 3-fid, yellow 
or yellow with red-brown spot basally or nearly all red-brown with yellow lobes; disk 
5-10 mm. thick, globose; corollas 5-lobed, the lobes yellow to red-brown; achene about 1
mm. long, hispid on the angles; pappus scales ovate, each with a long awn-tip, altogether
fully three fourths as long as the corolla. Infrequent in Rio Grande Plains in sandy loam
soil, spring; endemic.

Closely related to the H. amarum-H. badium alliance, but with stems very narrowly 
winged. 

5. Helenium amarum (Raf.) Rock. BITIERWEED, Taprooted annual ( 5-) 10-50 ( -80)
cm. tall, bushy-branched above or rarely subsimple; leaves not decurrent on the stem,
mostly linear but the lowermost ( usually withered prior to anthesis) pinnately lobed,
oblanceolate in outline and long-tapered to the base; heads numerous; rays about 8; disk
corollas 5-lobed, entirely yellow. H. tenuifolium Nutt. Very widespread in ( usually dis
turbed) sandy or loamy soil in the e. two thirds of the state, spring-summer ( rarely again
in the fall); s.e. U.S.

The stems are striate or ribbed, each rib leading downward from the side of a leaf base, 
but the stem is definitely not winged. The whole plant is odoriferous and bitter; the milk of 
cows which have eaten even a small quantity of this plant is distasteful. The plant is very 
weedy and increases enormously under the usual regime of abusive overgrazing. 

6. Helcnium badium (Gray) Greene. Identical to the last but the lobes of the disk
corolla red-brown so that the disk appears dark. H. amarum var. badium ( Gray) Waterfall. 
This can easily be considered merely a variety of H. amarum but it is more restricted 
geographically to calcareous disturbed soils of the Edwards Plateau, Plains Country and 
Trans-Pecos, infrequently farther e., spring-summer ( rarely again in fall); also Okla. 

7. Helenium flexuosum Raf. Perennial herb perennating by rosetted offshoots at the
crown; stems 3-10 dm. tall, simple basally, profusely branched, winged below; radical 
leaves usually withered by flowering time, linear-lanceolate to elliptic-lanceolate or oblan
ceolate to spathulate, entire to pinnatifid-incised, 3-21 cm. Ion�, 4-30 mm. broad; stem 
leaves mostly entire, linear-lanceolate, decurrent, much-reduced upward; heads usually 
many, globose; receptacle subglobose to conical-subglobose; ray flowers when present 
infertile (style usually absent); rays yellow, umber or suffused with red or purple, 10-21 
mm. long; disk red-brown to red-purple, 7-20 mm. thick, 5-15 mm. high, the corollas
predominantly 4-merous; achenes 1-1.5 mm. long, columnar to truncate-turbinate; pappus
scales usually 5, lanceolate, acute and awned apically. H. nudiflorum Nutt. Infrequent in
moist sandy places, s.e. Tex. ( s. to Calhoun Co.), rare in e. Tex., spring ( to first week in
June); e. U. S., w to Mo., Okla. and Tex.

8. Helenium Drummondii Rock. Perennial herb perennating from rosette-leaved off
shoots of the crown; stems ( 19-) 47-54 ( -60) cm. tall, solitary, simple, subscapose, 
monocephalous, winged below; radical leaves usually present at flowering time, linear
lanceolate to elliptic-lanceolate or less commonly spathulate or oblanceolate, marginally 
entire to repand, dentate to pinnatifid; stem leaves narrower, nearly linear, very strongly 
reduced upward, the uppermost (near the middle of the stems) being mere bracts; 
receptacle convex to hemispherical; ray flowers astylous, infertile, the yellow rays 12-22 
mm. long; disk yellow, 9-14 (-18) mm. high, 12-22 mm. thick, the corollas 5-lobed;
achenes columnar to truncate-turbinate, 1-1.5 mm. long, hairy on the ribs; pappus scales
5 to 10, 2-3.5 mm. long, deeply divided into capillary segments. Infrequent in poorly
drained areas, s.e. Tex., rare in e. Tex., spring; Tex., La. and Fla.

98. HYMENOXYS CASS. 220 B11TERWEED 

Annual or perennial herbs from a taproot, sometimes also with a caudex ( persistent old 
exposed stem bases); herbage granulate, dotted with microscopic globules of resinlike 

2::0 Contributed by Kittie F. Parker. 



Composifae (Sun-flower Family) 1677 

exudate, pilose to glabrate; stems sulcate; leaves alternate, both rosulate and cauline or all 
basal, simple, entire, few-toothed or lobed to pinnatisect, impressed-glandular-punctate on 
both surfaces; heads solitary on each peduncle, cymosely or corymbosely arranged; in
volucres hemispherical to nearly cylindrical; outer phyllaries rigid, united from near base 
to half their length and strongly thickened below or distinct to base and not strongly 
thickened; inner phyllaries distinct to base, either in 1 definite series and coriaceous 
throughout or in 2 indefinite series and more or less herbaceous and membranous
margined; receptacle high-conical, naked, pitted; ray -flowers pistillate, fertile; rays yellow, 
sharply reflexed at maturity, persistent, becoming almost whitish; disk -flowers numerous, 
perfect, fertile; disk corollas yellow; style branches dilated-truncate, at tip penicillate; 
anther appendages broadly triangular to ovate; achenes of ray and disk similar, obturbin
ate, indistinctly 4-angled, coarsely sericeous, 1.5-3.5 mm. long; pappus of 5 to 8 hyaline 
scales. Tetraneuris Greene. 

An American genus of about 27 species, confined to limestone soil or derivatives of 
limestone or of basic igneous rocks ( basalt, andesite, etc. ) . Some species are poisonous to 
sheep. 

1. Phyllaries dissimilar, rigid; outer phyllaries keeled or strongly thickened below, herb
aceous above, united from near base to half their length; inner phyllaries separate, 
coriaceous throughout, in 1 series, slightly longer than outer and convergent in 
fruit (2) 

1. Phyllaries similar, separate, erect but no! rigid nor strongly thickened, subequal;
inner phyllaries more or less herbaceous and membranous-margined, in 2 indistinct 
series, not convergent ( 4) 

2( 1). Perennial with a bran;hed wo�dy caudex, the base conspicuously long-villous-
woolly among the pers1Stent petiole bases; Culberson Co ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I. H. Richardsonii

var. fioribunda. 
2. Annual from a slender taproot, the base not conspicuously long-villous or woolly,

lacking persistent petiole bases ( 3) 
3(2). Leaves all pinnately divided into 3 to 13 linear-filiforrn segments;. ray flowers 

obvious, longer than phyllaries; common in Texas ... 2. H. odorata. 
3. Leaves of rosette spatulate with short lobelike teeth; cauline leaves few, becoming

linear, entire; ray flowers not obvious, shorter than phyllaries; Harris Co ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. H. texana. 

4(1). Annual with basal rosette and cauline leaves; stems simple to few- or many
branched from base to near top, sometimes Bowering before branching; phyllaries 
2.5-4.5 mm. high; disk flowers 1.5-2.5 mm. long ... .4. H. linearifolia. 

4. Perennial with or without a caudex; plants acaulescent or Bowering stems sparingly
branched near base; leaves all basal or ascending the stem a third or more its 
length; phyllaries 4.5-8.5 mm. high; disk Bowers 2.5-4.5 mm. long ( 5) 

5(4). Leaves densely sericeous, all entire, clearly basal, not imbricated along basal part 
of stem nor ascending stem; plants strictly acaulescent, the scapes arising from a 
short thick woody multicipital caudex ............ 5. H. acaulis var. acaulis. 

5. Leaves not sericeous, densely to thinly pilose-villous to glabrate, entire or some with
1 to 5 short teethlike lobes, closely imbricated along basal part of stem or ascending 
a third or more the length of the stem; plants rarely strictly acaulescent, the stems 
often branched below; caudex lacking to well-developed ( 6) 

6 ( 5). Petioles 2-6 mm. broad, the clasping base scarcely broader than rest of petiole, not 
coriaceous, sometimes membranous; leaves 6-1 5 mm. broad, not linear, lanceolate 
to spatulate; phyllaries 5.5-8.5 mm. high .......... 6. H. Turneri.

6. Petioles 0.5-1.5 mm. broad, the clasping base expanded and much broader than rest of
petiole, pale to whitish, coriaceous, often pearly, shiny; leaves ( 1-) 14 mm. broad, 
linear to oblanceolate; phyllaries 4.5-6 mm. high ( 7) 

7 ( 6). New leaves closely imbricated around base of stem, not ascending stem; stem 
not visible between leaf bases ( 8 ) 

7. New leaves ascending stem a third or more its length; stem clearly visible between
leaf bases, sparingly branched below ( 10) 
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8(7). Caudex fom1ing a woody fastigiately branched mound to 1 elm. or more high; 
leaves mostly entire, 1.5-4 mm. broad, thinly pilosc to glabrate .. ............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. H. scaposa var. glabra. 

8. Caudex none to short, the new growth often arising by scapelike branches or well
developed, few-branched and spreading; commonly some leaves short-lobed, 1.5-14 
mm. broad ( 9)

9 ( 8). Leaves moderately pilose to glabrate, 1.5-9 mm. broad; widespread ........ . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. H. scaposa var. scaposa.

9. Leaves densely long-villous-pilose, 4-14 mm. broad; southeast Trans-Pecos Texas and
western Edwards Plateau ........ . .............. 7. H. scaposa var. villosa. 

10( 7). Leafy part of Bowering stem conspicuously and densely whitish-villous-woolly-
tomentose; leaves 1-3 (-4) mm. broad ............ 7. H.scaposavar. 

argyrocaulon. 
10. Leafy part of flowering stem appressed-puberulent, not densely villous-woolly; leaves

1.5-9 (-11) mm. broad ......................... 7. H. scaposa var. scaposa.

1. Hymenoxys Richardsonii (Hook.) Cockll. var. florihunda (Gray) Parker. PINGUE.
Cespitose perennial 15-45 cm. high, from a well-developed multicipital woody cau
dex, the base conspicuously long-villous-woolly in axils of persistent petiole bases; stems 
many, well-branched; leaves entire to mostly pinnatisect into 2 to 15 long narrow segments, 
densely cauline and forming a tuft at base of each stem; heads many per stem, in flat
topped coryrnbs, the peduncles 2-6 cm. long; phyl1aries 4-5.5 mm. high; outer phyllaries 
united about half their length, thickened, dorsally keeled, gland-dotted; inner phyllaries 
slightly longer, mucronate; rays 6 to 9, 8-11 mm. long; disk Bowers 3-4 mm. long; pappus 
scales 1.5-3 mm. long. Locally abundant in overgrazed limestone or dolomite mt. meadows, 
Guadalupe Mts., Culberson Co., 5,700 to 8,751 ft. elev., July-Aug. (-Sept.); Colo., Ut., 
Ariz. and Tex. 

The species as a whole is more widely distributed in the Rocky Mts. Poisonous to sheep. 
2. Hymenoxys odorata DC. BrrrnRWEED. Bushy annual, much-branched, 7-45 ( -60)

cm. high, aromatic when crushed, sparingly canescent to glabrate; leaves pinnatisect into
3 to 15 very narrow to filiform divisions; heads many, small, solitary on terminal or axillary
peduncles 3-7 (-14) cm. long; phyllaries 4-6.5 mm. high; outer phyllaries united near
(noticeably thickened) base; inner phyllaries 1-3 mm. longer, strongly convergent in 
fruit; rays 6 to 13, 5-11 mm. long; disk flowers 2.5-4.2 mm. high; pappus scales acuminate 
or awn-tipped, 1-1.8 ( -2.3) mm. long. A weed of overgrazed plains, roadsides and waste
places in limestone soils, abundant in Edwards Plateau and the Trans-Pecos, frequent in 
n.w. Tex., e. and s. to Wilbarger, Robertson and Starr cos., Feb.-June (-Nov); Kan., 
Colo., N.M., Ariz., Calif., Tex., Okla., Son., Chih., Coah., N.L. and Tam. 

Poisonous to sheep. 
3. Hymenoxys texana (Coult. & Rose } Cockll. Delicate annual 5-15 cm. high, with

several divergent branches from base, sparingly short-villous to glabrate; rosette leaves 
spatulate with short marginal teeth or lobes, 4-5 mm. broad; cauline leaves few, becoming 
narrowly linear and entire; heads few, small, on peduncles 4-15 mm. long; phyllaries 5 
mm. long; outer phyllaries strongly thickened and united near base; inner phyllarics
longer, convergent in fruit; rays only 2-3 mm. long, shorter than and hidden by phyllaries;
disk Bowers 2 mm. long; pappus scales 5, acwninate to short-awned, 1.5-2.4 mm. long.
Rare in sandy soils near Hockley and Houston, Harris Co., probably extinct ( no known
collections after 1900 ), Mar.-Sept.; endemic.

4. Hymenoxys linearifolia Hook. Annual; first stem from basal rosette commonly flower
ing before it branches or other stems are fully developed, the branches often greatly 
rebranched in age and the plant bushy, or stem rarely solitary, simple below, sparingly 
branched above, 3-40 (-60) cm. high, densely to sparingly long-pilosc below; rosette 
leaves caducous, oblanceolate, entire or wiili 1 to 5 short lobes, glabrate to densely pilose, 
4-8 ( -13) mm. broad; cauline leaves becoming narrowly linear; heads solitary on naked 
peduncles 3-20 cm. long, disk of first flowering to 14 mm. across, later heads smaller, as 
narrow as 3.5 mm.; phyllaries 2.5-4 ( -4.5) mm. long; rays 6 to 22; disk Bowers 1.5-2.5 
( -2. 8) mm. long. Tetraneuris linearifolia (Hook.} Greene. Locally abundant in prairies,
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floodplains, weedy places and mts. to 7,000 ft. elev., in limestone soil throughout except 
rare in Plains Country and forested parts of e. Tex., Mar.-May (-July); reflowering to 
July (-Nov.), heads progressively smaller; Okla., N.M., Tex., Coah., N.L. and Tam. 

5. Hymenoxys acaulis ( Pursh) Parker var. acaulis. Cespitose scapose perennial from
a short thick woody multicipital caudex, covered by persistent leaf bases with woolly axils, 
strictly acaulescent; scapes 6-35 cm. high; leaves strictly basal, entire, linear-oblanceolate, 
2-6 mm. broad, densely sericeous; heads solitary on each scape; phyllaries 4.5-6 mm. high,
densely silky-villous; rays 8 to 16, 6-14 mm. long; disk corollas 2.5-3.5 mm. long; pappus
scales 5 to 6 (or 7), 2-2.8 mm. long. Tetraneuris acaulis (Pursh) Greene var. acaulis.
Frequent on limestone bluffs, slopes and roadsides, Plains Country s. to Randall and
Donley cos., May-June, spasmodically to Aug.-Sept.; Alta. and Sask. s. to N.M. and Tex.

6. Hymenoxys Tumeri Parker. Perennial with a branched decumbent caudex, weak
and spreading, not cespitose; leafy part of flowering stems densely long-pilose-woolly, the 
hairs often whitish; stems unbranched to sparingly branched near base; leaves basal ancl 
often ascending a third or more the stem length, 6-15 mm. broad when mature, entire to 
trifid or with 4 or 5 short lobes, mostly densely long-pilose, lanceolate or oblanceolate to 
spatulate; petioles 2.5-6 mm. broad, the clasping bases inconspicuous, scarcely broader 
than petioles, not coriaceous, sometimes membranous; heads large, the disks 14-22 mm. 
across; phyllaries 5.5-8.5 mm. long; rays 14 to 27; disk flowers 3-4.5 mm. long; pappus 
scales 2.6-4.1 mm. long; chromosome number: n = 45. Frequent locally in dry limestone 
plains and roadsides in the s. tip of the Blackland Prairies and s.-cen. Rio Grande Plains 
tram Karnes and Goliad cos. s. through Live Oak and s. San Patricio to Jim Wells Co., 
Feb.-Apr.; endemic. 

7. Hymenoxys scaposa (DC.) Parker. Perennial from a slender tarroot to cespitose
with a well-developed caudex; leaves closely imbricated along basa part of stem to 
ascending a third or more of the stem length, entire or with 1 to 5 short lobes, linear or 
linear-lanceolate or oblanceolate to rarely spatulate, densely pilose-villous to glabrate, 
attenuate below into a petiole 0.5-1.5 mm. broad, the clasping bases expanded, whitish, 
coriaceous, often pearly, shiny, the axils densely long-pilose-villous; heads solitary on 
long naked peduncles; phyllaries 4.5-6 mm. high; rays variable in number and length; 
disk corollas 3-3.6 mm. long; pappus of 5 to 8 scales 1.5-3.3 mm. long; achenes 2.2-3.3 
mm. long. Tetraneuris scaposa (DC.) Greene. Late Mar.-June (-Aug.), often reflowering
Sept.-Oct.; widespread over Tex. except extreme e. part, with several intergrading forms
or races, 4 of which are recognized here as varieties:

Var. scaposa. Caudex lacking to sparse, often with scapelike branches to well-developed 
and few-branched, spreading; leaves 1.5-9 (-II) mm. broad, entire to few-lobed; scapes 
7-36 cm. high, sometimes sparingly branched among the leaves; rays 12 to 31; corollas
8-22 mm. long, the veins sometimes purplish-brown beneath. Tetraneuris scaposa var.
scaposa, H. scaposa var. linearis (Nutt.) Parker. Locally abundant in limestone soil in the
Plains Country, Blackland Prairies to Dallas Co., Edwards Plateau, n. Rio Grande Plains
and Trans-Pecos to Hueco Mts., El  Paso Co., up to 6,500 ft. elev.; Kan., Okla., N.M.,
Tex., Chih., Coah., Dgo., N.L., Tam. and S.L.P.

Var. glabra (Nutt.) Parker. Caudex forming a fastigiately branched woody mound to 
l dm. or more high; leaves I.5-4 mm. broad, usually entire, occasionally short-lobed, thinly
pilose to glabrate, in closely imbricated tufts at stem base, rarely ascending above base;
scapes 5-20 (-25) cm. high; rays 8 to 13, 6-13 mm. long. H. glabra (Nutt.) Shinners,
Tetraneuris glabra (Nutt.) Greene. Locally common in dry rocky limestone soil in the
Plains Country to Tom Green Co., infrequent in the Trans-Pecos from Guadalupe Mts.
to Glass Mts.; Neb., Kan., Okla., Colo., Ut., N.M., Tex., Coah., N.L. and S.L.P.

Var. villosa Shinners. Leaves densely long-villous-pilose, 4-14 mm. broad, often some 
only sparingly punctate; rays as in var. scaposa, the veins usually purplish-brown beneath; 
caudex none to sparse. Tetraneuris scaposa var. villosa (Shinners) Shinners. Frequent on 
rocky limestone mesas and disturbed areas in s.e. Trans-Pecos and w. Ed,vards Plateau; 
Tex., N.M. and Coah. 

Var. argyrocaulon Parker. Mostly with a many-branched spreading caudex; lower part 
of new stems clearly visible between leaf bases, frequently branched, densely pilose
woolly, the hairs conspicuously whitish ( ferruginous in old specimens); leaves ascending 
a third or more up the stern, linear to lihear-lanceolate, 1-3 ( -4) mm. broad, entire to 
trifid, moderately to thinly silky-pilose, often silvery. Fairly common in sandy calcareous 
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soil in s.w. Rio Grande Plains in Webb, Duval, Jim Hogg and Zapata cos., rare in Edwards Plateau (Edwards Co.), Feb.-Apr.; Tex., Coah., N.L. and Tam. 
99. DYSSODIA CAv.221 DocwEED. FETID MARIGOLD 

Strongly scented annual or perennial herbs, or shrubs, glabrous to densely tomentose;foliage and phyllaries dotted with translucent usually orange or dark-brown oil glands; capitula usually pedunculate, sometimes sessile or subsessile, in cymose clusters in D. 
tagetoides; calyculum ( short bracts subtending the phyllaries proper) usually present; involucre hemispheric to narrowly turbinate or cylindric, 4-12 mm. high; phyllaries in 2 
series, free or variously connate from the base, the upper portions gland-dotted; recepta• cle flat to convex, minutely fimbrillate, puberulent or naked; ray florets usually present ( mostl)' 8 to 13), pistillate; corollas light-yellow to orange; pappus and achene similar to those of the disk; disk florets 12 to 100 per head, perfect; corollas usually dull-yellow, the tube and throat about equal, the short lobes deltoid; style branches in the disk florets long, 
slender, abruptly tipped with a short papillate cone; pappus of 5 to 22 squamellae, muticous, awned or dissected into several bristles; frequently both muticous and awned scales on the same achene; achenes stout, obpyramidal and sericeous to slender, cylindric and glabrous. An American genus of about 32 species; most common in the more arid regions ofsouthwestern United States and northern Mexico. 

I. Phyllaries free nearly to the base of the involucre; rays inconspicuous, barely exsertedbeyond the phyllaries . . . . . . . . • . . . . . . . . . ..•..... I. D. papposa. I. Phyllaries connate hall their length or more; rays ( when present) conspicuous ( 2) 
2( 1). Ephemeral annual; leaves alternate, pinnatisect; calyculum absent; plants of Trans-Pecos Texas ....•........•...........•.....•.. 9. D. aurea. 2. Perennials ( sometimes flowering the first year and behaving as annuals), usuallywith calyculate heads; leaves opposite or alternate, simple to pinnatisect ( 3) 

3 ( 2). Leaves simple, entire or toothed but not pinnatisect into linear lobes; calyculummore than hall as long as the involucre ( 4) 3. Leaves pinnately parted into 3 to 15 linear lobes ( entire in D. tenuiloba var. Wrightil);calyculu.m less than half as long as the involucre (7) 
4(3). Plants woolly-tomentose, ashy-white; leaves mostly alternate ( 5)4. Plants glabrescent, green; leaves opposite or alternate ( 6) 
5 ( 4). Plants depressed, spreading, less than 1 dm. high; leaves spatulate ........... .. . . . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. D. micropoides. 5. Plants erect, mostly 1-3 dm. high; leaves linear-filiform .. 3. D. tep'1roleuca. 

6 ( 4). Plants mostly less than 3 dm. high; leaves opposite, acerose, 1-2 cm. long ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . 4. D. acerosa.'1. Plants 3-9 dm. high; leaves becoming alternate, tootl1ed, 4-9 cm. long ........... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. D. tagetoides. 

7 ( 3). Leaves opposite, the divisions rather stiff to the touch; margins of the outerphyllaries usually free for hall or more of their length ( 8) 7. Leaves alternate, rather soft to the touch; margins of the outer phyllaries united up to the short deltoid tips ......................... 8. D. tenuiloba. 

8( 7). Plants ashy-white, tomentose; tips of the phyllaries attenuate ............... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. D. setifolia var. radiata. 8. Plad�t!de�•. ����r.o�·s· �� :.������� ��-t-��� ���e.�t���;7�b. �!!cJ::t!�ries short, 
I. Dyssodia papposa (Vent.) Hitchc. Erect to spreading annual, 1-7 dm. high; leavesmostly opposite, becoming alternate, 15-50 mm. long, pinnately parted into 11 to 15narrow lobes (sometimes secondarily divided), glabrous to sparsely pubescent, irregularly 
:in Contributed by John L. Strother. 
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dotted with numerous small ovate glands; heads subsessile or on short pedm:icles; calycu
lum of 4 to 9 linear bracts, usually bearing 1 to 3 elongate glands; involucre turbinate to 
campanulate, 6-10 mm. high; phyllaries 6 to 12, free, oval-oblanceolate, tips acute to 
rounded-obtuse, scarious, fimbrillate, bearing 1 to 7 elongate to ovate glands inset slightly 
from the upper margin; ray florets 8 or fewer, inconspicuous, yellow-orange; tube 3-3.5 
mm. long, sparsely puberulent, constricted just below the lamina, the latter 1.5-2 mm.
long and about 1 mm. wide, 2- or 3-denticulate at the apex; disk florets 12 to 50; corollas
dull-yellow, about 3 mm. long; pappus of about 20 sguamellae, each dissected into 5 to
10 fine bristles with the longest about equaling the disk corollas; achenes stout, 3-3.5 mm.
long, subsericeous. Trans-Pecos and High Plains (Panhandle), Aug.-Oct.; Me. to Mont.
s. through Mex. Highlands to Chis.

2. Dyssodia micropoides (DC.) Loes. Depressed spreading short-lived perennial, 5-10
cm. high, with a slender taproot or woody caudex, densely arachnose-floccose throughout;
leaves alternate, spatulate, 10-25 mm. long, 3-5 mm. wide, mostly entire, sometimes with
a few subtle teeth toward the apex, lower surface dotted with tiny glands hidden in the
dense wool; heads sessile or terminating short branches; calyculum of 3 to 5 linear bracts
hidden in the wool; involucre a turbinate cup, 6-7 mm. high, 5-6 mm. wide; phyllaries 12
to 14, united to the short scarious triangular tips, dotted in the upper fourth with tiny glands
hidden in the wool; ray -florets 10 to 15; corollas bright-yellow, turning greenish, the tube
about 3 mm. long, the obovate lamina about 5 mm. long and 3 mm. wide; disk florets about
60; corollas yellow, about 3 mm. long; pappus of 5 muticous scales less than 1 mm. long
alternating with 5 lanceolate aristate ones, about equaling the disk corollas; achenes clavate
or nearly cylindric, 2.3-3 mm. long, sparsely pubescent. Trans-Pecos, throughout the year
with favorable conditions; Tex., Coah. and N.L.

3. Dyssodia tephroleuca Blake. AsHY nocwEED. Erect perennial to 3 dm. high, lanate
tomentose, the upper stems white with dense wool; leaves alternate, linear, entire or weakly 
trifid at the tip, 10-15 mm. long, 0.3-0.8 mm. wide; peduncles also white-tomentose, 1-3 
cm. long, bearing O to 3 foliaceous bracts; calyculum of 3 to 4 linear bracts about half as
long as the phyllaries; involucre a carnpanulate cup, 5-7 mm. high, lanate; phyllaries 12 
to 13, connate about three-fourths their length, the tips acutely triangular, 1.5-2 mm. 
long, each bract glandular in the upper half or third; ray florets 12 to 13; corollas golden
yellow; tube about 2 mm. long; lamina oblong-oval, 6-8 mm. long, 3-4 mm. wide, 2- or 
3-denticulate at the tip; disk -florets about 30; corollas yellow, 4.5-5 mm. long; pappus
of 10 to 11 subequal squamellae about equaling the disk corollas, each scale bearing a
central awn and 2 to 4 shorter lateral ones; achenes 3-4 mm. long. Very rare in grassland
brush in Starr and Zapata cos. in Rio Grande Plains, Feb.-Mar., Aug.; endemic.

4. Dyssodia acerosa DC. Compact much-branched erect or spreading suffruticose
perennial, 10-25 cm. high; stems and leaves glabrous or minutely pubescent; leaves acerose, 
mostly opposite but sometimes becoming alternate, 10-18 mm. long, 0.5-2 mm. wide, 
bearing numerous small swollen glands; heads sessile or home on very short peduncles; 
calyculum of about 5 linear-lanceolate bracts; involucre turbinate-cylindric, 5-7 mm. high, 
3-4 mm. wide; phyllaries about 13, connate nearly to the tips, conspicuously dotted with
glands in the upper half or third; ray florets 1 to 8; corollas bright lemon-yellow; tube
about 2.5 mm. long; lamina elliptic, 5-6 mm. long, 2-3 mm. wide, retuse or entire; disk
florets 18 to 25, the light-yellow corollas 3-4 mm. long; pappus of about 20 squamellae,
each dissected into 3 to 5 bristles, about equaling the disk corollas; achene 3-3.5 mm. long.
Arid calcareous soils w.-cen. and Trans-Pecos Tex., mostly July-Nov.; Tex., Ut. and Nev.
to Hgo. and Zac.

5. Dyssodia tagetoides T.&G. Annual or short-lived perennial 4-9 dm. high, becoming
corymbosely branched above, glabrous; leaves mostly alternate, linear, 4-9 cm. long, 2-6 
mm. wide, the margins with coarse subopposite teeth, conspicuously dotted with orange
glands; peduncles about 5 cm. long, bearing 4 to 6 linear more or less foliaceous bracts;
calyculum conspicuous, of 5 to 8 pinnatisect bracts; involucre turbinate-cylindric, 9-12
cm. high, 5-8 mm. wide; phyllaries 10 to 12, united nearly to the apex but the margins of
the outer ones free quite to the base, each with several laterally disposed glands ( occasion
ally the inner ones glandless); ray florets 7 to 12; corollas bright-yellow, the tube about 3
mm. long, the linear-elliptic lamina about 13 mm. long and 5 mm. wide; disk -florets 20 to
40; corollas brownish-yellow and about 4 mm. long; pappus of 10 to 12 unequal lanceolate
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scales, 1-2.5 mm. long, each scale with 1 to 3 awns; achenes 3-3.5 mm. long. N.-cen. Tex. 
s. to Bexar and Fayette cos., June-Aug.; cen. Okla. s. to s.-cen. Tex.

6. Dyssodia setifolia (Lag.) Robins. var. radiata (Gray) Strother. Diffusely branched
white-tomentose perennial, forming dense cespitose clumps 10-15 cm. high; leaves opposite, 
6-12 mm. long, stiff, the lower ones 3 to 5 parted near the base, the upper entire, acerose, 
dotted with glands hidden in the dense indumentum; peduncles very slender, 3-4 cm. 
long, glabrous or nearly so, bearing 3 to 8 subulate bracts; calyculum of 1 to 3 short 
subulate bracts; involucre turbinate to narrowly campanulate, 3.5-4 mm. high, nearly 
glabrous; phyllaries 9 to 15, united about three-fourths their length, each with 2 or 3 
swollen glands at the apex; ray -florets 7 to 10; corollas bright-yellow, the tube about 1 mm. 
long, the elliptic lamina 2-3 mm. long and 0.8-1.2 mm. wide; disk florets 20 to 40; corollas 
dull-yellow and 2-2.5 mm. long; pappus a mere crown 0.3-0.5 mm. high, the squamellae 
united into a cup; achenes 1.5-2.2 mm. long. Rocky calcareous soils, w. Tex., mostly July
Sept.; Guadalupe Mts. in N. M. s. into Coah. and N.L. 

7. Dyssodia pentachaeta (DC.) Robins. PARRALENA. Short-lived perennial 1-2 elm.
high, glabrescent to puberulous or villous; leaves opposite, pinnately parted into 5 to 11 
linear lobes, rather stiff to the touch; peduncles slender, bracteate, 2-10 cm. long; calycu
lum ( when present) usually of 3 to 6 triangular to subulate bracts; involucre 4-6 mm. 
high, narrowly turbinate to broadly campanufate; phyllaries 12 to 17, united high up but 
the margins of the outer ones more or less free, glandular; ray -florets mostly 8 to 13; 
corollas yellow to yellow-orange, the tube 1.5-2 mm. long, the lamina 2-8 mm. long and 
1-3 mm. wide; disk -florets 16 to 70; corollas dull-yellow and 2-4 mm. long; pappus of
about 10 awned scales or 5 awned scales alternating with 5 muticous ones; achenes slender,
2-3 mm. long, glabrous.

Four varieties are distinguished as follows: 
Var. pentachaeta. Leaves mostly 9- to 11-parted, all lobes about equal; peduncles 5-10

cm. long; calyculum of 3 to 5 triangular bracts; involucre turbinate, usually glabrous;
phyllaries with the outer margins free hall their length or less. N.-cen. Tex. w. to the Pecos
River, and e. to the Rio Grande Valley and Gulf Coast, Apr.-May and Sept.-Nov.; Tex. s.
to Coah., N .L., Tam. and S.L.P.

Var. Belenidium (DC.) Strother. Leaves with the distal lobe somewhat longer than 
the lateral ones; peduncles 2-5 cm. long; heads calyculate; margins of the outer phyllaries 
free nearly to the base, bearing 3 to 6 pairs of marginal glands; disk florets usually more 
than 50. Trans-Pecos, mostly Apr.-Aug., throughout the year with favorable conditions; 
Tex., s. Ut., Nev. and Calif. s. to Zac. and S.L.P. 

Var. puberula (Rydb.) Strother. Leaves mostly 5- to 7-parted; peduncles 5-10 cm. 
long; calyculum absent or represented by 1 to 3 slender usually glandless bracts; involucre 
campanulate, puberulous; margins of the outer phyllaries free only a third their length. 
Cen. and Trans-Pecos Tex., summer-fall; Tex. to S.L.P. and Hgo. 

Var. Hartwegii (Gray) Strother. Leaves with the distal lobes longer than the lateral 
ones; involucre nearly cylindric, usually less than 3.5 mm. wide, glabrescent to puberulous; 
margins of the outer phyllaries connate almost to the tips; disk florets 40 or fewer. Rare 
in the Trans-Pecos, May and Aug.; Ariz. and N.M. s. to Ags., Zac. and S.L.P. 

8. Dyssodia tenuiloba (DC.) Robins. Annual or short-lived perennial, erect or spread
ing, sometimes forming dense clumps 15-50 cm. across, 1-3 dm. high, glabrous to sparsely 
hirtellous; leaves mostly alternate, 1-3 cm. long, dissected into 7 to 15 Jinear-filiforrn lobes 
or entire ( var. Wrightii); peduncles slender, 3-8 cm. long, bracteate; calyculum of 3 to 
8 subulate-triangular glandular bracts; involucre turbinate-campanulate, 5-7 mm. high, 
glabrous; phyllaries 12 to 22, completely united up to the short triangular tips, scarious 
and glandular in the upper half or third; ray -florets mostly 13 ( 10 to 21); corollas golden
yellow to yellow-orange, the tube 2-3 mm. long, the lamina 4-10 mm. long and 1.3-3 mm. 
wide; disk 'florets 50 to 100; corol1as yellow-orange, usually darker than the rays, 2.8-4.5 
mm. long, sometimes tending to zygomorphy; pappus of 5 to 12 squamellae, variously
awned or erose; achene slender, 2-3.2 mm. long, glabrous.

Four varieties are distinguished as follows: 
Var. tenuiloba. Leaves dissected into 7 to 15 linear lobes; pappus of 10 to 12 similar 

squamellae 2-3.4 mm. Ion!!, each bearing 3 to 5 awns. Cen. TPx. s. to the Rio Grande and 
e. to the Gulf Coast, Mar.-June, Sept.-Nov.; Tex. and adj. Mex.; adv. in s. Fb., Cuba and
Bah. I.; Afr. and Asia.

Var. Treculii (Gray) Strother. Leaves as in var. tenuiloba; pappus of 5 oblanceolate 
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or truncate scales alternating with 5 longer squamellae awned from a bifid apex. D. Treculii 
( Gray) Robins. S. Tex. near the Rio Grande, Feb.-Apr. and Nov.-Dec.; Tex., Coah., N.L. 
and Tam. 

Var. texana (Cory) Strother. Foliage as in var. tenuiloba; pappus of 5 to 10 lanceolate 
or truncate scales 0.7-1.2 mm. long, either all erose or 1 to 3 with a single delicate awn 
about equaling the squaroellae proper. D. texana Cory. W. Tex. ( Tom Green Co., etc.), 
Mar.-June and Oct.; additional populations in e.-cen. Coah. and adj. N.L. 

Var. Wrightii (Gray) Strother. Leaves mostly spatulate, entire, sometimes with a few 
lateral lobes; pappus of 10 to 12 squamellae, about 3 mm. long including the 3 to 5 awns, 
D. Wrightii (Gray) Robins. Confined to sandy soils of the Coastal Plain, mostly Feb.-June;
endemic.

9. Dyssodia aurea (Gray) A. Nels. Erect or spreading annual 1-2 dm. high, diffusely
branched from the base; leaves alternate, 15-40 mm. long, pinnately parted into 5 to 13 
linear lobes 5-12 mm. long, glabrous, conspicuously gland-dotted; peduncles 1-3 cm. long, 
1- to 5-bracteate; calyculum absent or represented by but 1 or 2 short subulate bracts;
involucre turbinate to campanulate, 5-6 mm. high; phyllaries 12 to 15, connate about two
thirds to three-fourths their length, margins of the outer ones free nearly to the base, the
scarious tips in both series deltoid to attenuate, glandular; ray -florets 8 to 12; corollas
bright-yellow, the tube about 1.5 mm. long, the ovate lamina 4-6 mm. long and 2-3 mm.
wide; disk -florets 30 to 45; corollas yellow and about 3 mm. long; pappus of 8 to 10 
muticous scales 0.3-0.6 mm. long ( var. aurea) or of about 20 squamellae each dissected
into 3 to 5 awns or bristles [ var. polycbaeta (Gray) M. C. J ohnst.]. The two varieties are
botl1 found in the Trans-Pecos, frequently in the same populations; var. aurea flowers in
July-Aug. and extends n. through N.M. into Colo. and Kan.; var. polychaeta flowers Aug.
Oct. and extends s. through Chih. into Dgo.

100. CHRYSACTINIA GRAY

A genus of about 4 species, mostly Mexican. 
1. Chrysactinia mexicana Gray. DAMIANITA. Low spreading taprooted shrub ( 1-) 2-3

( -4) dm. tall, aromatic, nearly glabrous or minutely hispidulous, densely leafy except for
the nearly naked ascending peduncles 3-8 cm. long; first pair of leaves of each branchlet 
of the season opposite, all the rest alternate, somewhat fleshy, linear, about 1 cm. long, 
very crowded and dark-green, with oil glands visible under a lens; heads solitary on the 
peduncles, usually numerous on the shrub, showy; involucre hemispheric, about 4-5 mm. 
high; phyllaries about 12 in a single series, linear, round-keeled dorsally, green, with oil 
glands; receptacle convex, naked, pitted; ray 'flowers usually 12, pistillate, fertile; rays 
oblong or linear, bright-yellow, 3-toothed terminally; d�k 'flowers about 20 to 25, perfect, 
fertile, the yellow corollas 5-toothed; achenes narrowly columnar or very slightly fusifonn
columnar, 3-4 mm. long, blackish, striate, hispidulous; pappus persistent, of a number of 
stiflish unequal huffy-white bristles. Local on limestone, Edwards Plateau and Trans-Pecos, 
Apr.-Sept.; N.M., Tex., Coah., N.L., Tam., Chih. and reputedly also s. to Ver. and Mex. 
State. 

101. NICOLLETIA GRAY

A genus of 3 species of desert herbs; 2 in the California-Baja California area. 
1. Nicolletia Edwardsii Gray. Annual from slender taproots, 1-3 dm. tall, rather freely

bushy-branched, essentially glabrous, strongly aromatic; lowermost leaves opposite but 
most of them alternate, mostly 2-6 cm. long, deeply pinnately dissected into linear-filiform 
axis and lobes, beset with reddish oil glands; peduncles 1-3 cm. long; heads numerous; 
involucre occasionally calyculate with deltoid bracts about 1 mm. long at the extreme base 
equal, erect, 8 in a double row (4 in, 4 out), green, thin, with a few elongate oil glands; 
involucre slenderly conical, 11-14 mm. high, 5-9 mm. thick, occasionally calyculate witl1 
deltoid bracts about 1 mm. long at the extreme base outside; phyllaries free, oblanceolate, 
equal, erect, 8 in a double row of 4 each, green, thin, with a few elongate oil glands; 
receptacle slightly convex, naked; ray 'flowers about 8, pistillate, fertile; ray pink 
or lavender-pink or nearly white with red-purple nerves, 8-16 mm. long, 3-toothed termi
nally; disk fiowers about 25 or 30, perfect, fertile, the yellowish corolla 5-toothed; achenes 
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gently tapered to the base, 5-7 mm. long, antrorsely hispidulous, blackish; pappus double, 
the internal pappus of 5 lanceolate awn-tipped scales, the external pappus of 5 groups of 
numerous bristles ( these 5 groups alternate with the inner scales and interpretable as 5

deeply dissected units). Rare in Trans-Pecos deserts, late summer-fall; Tex., Coah., Chih., 
Dgo. and Zac. 

The odor, often described by collectors as unpleasant, is like that of Porophyllum
scoparium. 

102. PECTIS L.

Herbs usually not more than 2 dm. tall, branching at least in the upper part and some
times from the base, with strong-scented { occasiona1ly disagreeable) essential oils mostly 
residing in reddish oil glands; leaves opposite ( at least most of them), gland-dotted, mostly 
entire, usually with several pairs of marginal bristles near the base or in the lower half; 
heads usually solitary on nearly naked peduncles but these sometimes so numerous the 
heads seem crowded, occasionally the heads in rounded subcoryrnbose aggregations; in
volucre cylindric to turbinate; phyllaries 3 to 12, free from each other, uniseriate, subequal 
or equal { calyculate outer phyllaries absent), usually gland-dotted, rounded-carinate at 
least near the base; receptacle essentially flat, naked; ray -flowers few, pistillate, fertile, 
tl1e yellow rays usually of the same number as the phyllaries; disk -flowers few, perfect, 
fertile, the corollas yellow; style hispidulous, the short branches obtuse, exappendiculate; 
achenes linear, terete or somewhat angled, pubescent or glabrate; pappus various, of few 
or many scales, awns or bristles or a mere scaly crown with or without bristles. 

An American genus of perhaps 100 species, much in need of a comprehensive revision. 
1. Pappus of well-developed scales { 2)
1. Pappus ( at least in the ray flowers) at least in part of bristles or slender awns or rarely

a mere scaly crown ( 3) 
2( 1). Phyllaries 5 .................................. 1. P. prostrata.
2. Phyllaries 3 ..................................... 2. P. cylindrica.

3 ( 1). Pappus bristles at least in the disk flowers 10 or more ( 4)
3. Pappus bristles Oto 6 usually ( 5)

4(3), Perennial with a caudex or rootstock ............. 3. P. longipes.
4. Taprooted annual ................................ 4. P. papposa.

5(3). Phyllaries 3 to 5 .............................. 7. P. filipes.
5. Phyllaries about 8 ( 6)
6 ( 5 ) . Pa ppus merely of 2 to 6 bristles without a scaly crown . . . . . . . . . . . . . . . . . . . . . . 

............................................. 6. P. tenella.
6. Pappus of a shallow scaly crown with or without 1 or 2 bristles ( 7)
7 ( 6). Leaves not dilated, merely ciliate basally ......... 4. P. papposa.
7. Leaves dilated and lobed basally ..........•....•... 5. P. angustifolia.

1. Pectis prostrata Cav. Depressed taprooted annual, branched from the base and the
branches spreading, 4-20 cm. long; leaves oblance-linear, entire, 1-3 cm. long, 2-4.5 mm. 
broad, acute, often mucronate, ciliate with 5 to 9 pairs of bristles below; peduncles 0-5

mm. long; involucre oblong, 5-6 mm. high, 2.5-3 mm. thick; phyllaries 5, oblong or linear
oblong, rounded or truncate apically; rays 5; achenes 3-4 mm. long; pappus of the ray
flowers of 2 narrowly lanceolate scales and 1 to 3 bristles. Frequent in Trans-Pecos deserts,
usually in arroyos and washes, summer-fall; widespread in warmer drier parts of Am. n.
to N.M. and Ariz.

2. Pectis cylindrica (Fem.) Rydb. Very similar to P. prostrata but phyllaries only 3 in
number. P. prostrata var. cylindrica Fem. Known from one station in Starr Co., in extreme 
s. Tex., probably not a persistent member of our flora, fall; also N.M., Ariz. and Son.

3. Pectis longipes Gray. Perennial with cespitose slender caudexes; stems densely leafy
below, 1-2 dm. tall, glabrous, ascending; leaves linear, mucronate, thickish, 2-4 cm. long, 
1.5-3 mm. broad, with 2 or 3 pairs of bristles near the base; heads solitary at the ends of 
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the branches or in the upper axils; peduncles 6-14 cm. long, slender; involucre 6-8 mm. 
high, 8-10 mm. broad; phyllaries 12 to 15, linear, flat above, keeled below, acute, each 
with a large apical oil gland; rays 12 to 15; disk flowers 40 to 75; achenes 4-5 mm. long; 
pappus bristles of the disk flowers 20 to 40, very unequal, capillary, the longest 4-6 mm. 
long; pappus bristles of the ray flowers 2, slender, 3-5 mm. long, rarely with a few addi
tional shorter ones. Infrequent in the Trans-Pecos, summer-fall; Tex., N.M. and Ariz., s. 
,to Son., Dgo. and Chih. 

4. Pectis papposa Gray. Slender taprooted annual; stems pseudodichotomous with
spreading branches, 1-3 elm. tall; leaves slightly fleshy, filiform, 1-6 cm. long, 1-2 mm. 
broad, with 2 to 5 pairs of bristles near the base; heads in leafy cymose aggregations; 
peduncles 1-3 cm. long; involucre turbinate, 4-6 mm. high, 3-5 mm. thick; phyllaries 7 to 
9, narrowly linear, strongly involute, strongly round-keeled and basally gibbous, obtuse, 
with 3 to 7 conspicuous glands; rays 7 to 9; disk flowers 10 to 15; achenes 4-5 mm. long; 
pappus of the disk flowers of 12 to 20 short-plwnose bristles about 4 mm. long or rarely 
reduced to a crown; pappus of the ray flowers a short oblique crown of united scales, 1 
or 2 of which are rarely produced into awns. Infrequent in Trans-Pecos desert washes, 
summer-fall; Tex., N.M., w. to Calif., Baja Calif. and Son. 

5. Pectis angustifolia Torr. Annual, diffusely and pseudodichotomously branched, 1-2
dm, tall, essentially glabrous; leaves 1-4 cm. long, 1-2 mm. broad, slightly fleshy, with 
more or less dilated scarious-margined bases which are lobed into 3 to 5 pairs of lanceolate 
or subulate bristle-tipped lobes; heads in bundles at the ends of the branches; involucre 
turbinate, 4-5 mm. high, almost as broad; phyllaries 8 to 10, narrowly linear, strongly 
involute and round-ribbed, gibbous basally, each with a conspicuous apical gland; rays 
8 to 10; disk flowers 10 to 15; achenes 4 mm. long; pappus of a crown of 4 or 5 short 
scales or rarely with I or 2 additional short awns in the ray flowers. P. texana Cory. Local
ly abundant in calcareous dry uplands, Edwards Plateau, s. part of Plains Country and 
Trans-Pecos, summer-fall; Neb., Colo. and Ariz. s. and s.e. to S.L.P. 

6, Pectis tenella DC. L!MoNcn.LO, Low annual; stem usually less than 1 chn. tall, 
pseudodichotomously branched near the base, with ascending or spreading branches; 
leaves 1-4 cm. long, 1-2 mm. broad, linear, broadened at the base, pectinately divided 
( especially the lower) into 1 to 4 narrow lobes ending in bristles; heads in bundles, sub
sessile or short-pedunculate; peduncles rarely as much as 5 mm. long; involucre turbinate, 
4-5 mm. high, 3-4 mm. thick; phyllaries 7 to 9, linear, prominently round-keeled, strongly
involute, basally gibbous, each with a single conspicuous apical gland and sometimes 1
or 2 below; rays 7 to 9; disk flowers 10 to 15; achenes about 3 mm. long; pappus of 2 to
6 unequ�l minutely scabrous awns. Locally abundant in Rio Grande Plains, spring-fall;
Tex., Chih., Coah., N.L. and Tam.

7. Pectis filipes Gray. Slender taprooted annual; stems 1-5 dm. tall, diffusely branched,
glabrous or scabrous; leaves glabrous or slightly scabrous, 3-6 cm. long, 1-3.mm. broad, 
with 1 to 5 pairs of basal bristles; heads in leafy cymose arrangements; peduncles 2-8 
cm. long; involucre turbinate, 4-6 mm. high, 3-5 mm. broad; phyllaries oblanceolate,
obtuse, slightly keeled below, often glandless; rays 5 or 6; disk flowers about 5; achenes
4-5 mm. long; pappus of 1 to 4 awns 2.5-4 mm. long wi� sometimes a few blunt squamel
lae at their base. Local in the Trans-Pecos, summer-fall; Tex., N.M., Ariz., Son. and Chih.

103. POROPHYLLUM GUETT.222 

Aromatic annual or perennial herbs, subshrubs or shrubs, glabrous, often glaucous; leaves 
alternate, opposite or both, simple; blades from broad and sinuate with slender petioles 
to filifonn, entire and sessile, with translucent oil glands along the margins or sometimes 
also scattered on the surfaces, occasionally absent; heads discoid, solitary or 2 to several 
at the ends of branches; involucre cylindric or campanulate, uniseriate; phyllaries 5 to 9, 
linear or oblong .to ovate or obovate, free or connate only at the base with linear to oblong 
dorsal translucent oil glands in 2 rows; receptacle small, naked; flowers perfect, fertile; 
corollas whitish, purplish or yellow, actinomorphic to slightly bilabiate, throat funnelform 
and several times shorter than the slender tube to cylindric and longer than the tube; 

222 Contributed by R. Roy Johnson. 
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anthers rounded to obscurely sagittate at the base, acute at the apex; style branches 
elongated, subulate, hirtellous; pappus of numerous free bristles, hispidulous or scabrescent; 
achenes slender, linear to long-triangular, striate, often tapering at the apex, puberulent, 
usually hispidulous. 

An American genus of approximately 30 species occurring from southern Nevada to 
central South America; of little economic value but some eaten green in Mexico, used for 
medicinal purposes by natives of several countries and others ( such as P. gracile and P. 
Greggii) browsed by cattle and wildlife. 

1. Annual; leaves petiolate, thin, elliptical or oblong to ovate or obovate, occasionally
widely lanceolate or oblanceolate ................ 4. P. ruderale subsp. 

macrocephalum. 
1. Perennials; leaves sessile or subsessile, 6liform to lanceolate; shrubs or subshrubs ( 2)

2( 1 ). Phyllaries 7 to 9; erect shrub or subshrub; corolla yellow ................... . 
. . . • . . • . . . . . . . . . . • . . . . • . . . . • . • • • . . . . . . . . . . . . . 1. P. scoparium. 

2. Phyllaries 5; plant or corolla otherwise ( 3)

3 ( 2). Plant flexuous, weak; corolla yellow ............. 2. P. Greggii. 
3. Shrub or subshrub; corolla white to purplish .......... 3. P. gracile. 

1. Porophyllum scoparium Gray. Perennial, suffruticose, odoriferous, glabrous; stems
much-branched, 2- 6 dm. high or more, erect, green, becoming brownish witl1 age, terete, 
scarcely striate; leaves sessile, opposite in seedlings, mostly alternate in mature plants, 
sessile, filiform, somewhat fleshy, to 4 cm. long, with numcrnus small dark glands, apex 
acute to acuminate; heads solitary at the ends of branches; peduncles 1-2 cm. long or 
shorter, greatly enlarged at base of involucre; phyllaries 7 to 9, green to yellowish, 6-9.3 
mm. long, 1.5-2.3 mm. wide, linear to oblanceolate, usually with 2 rows of long linear
glands on the rounded back, apices acute; flowers more than 4 5; corolla 5.3-8 mm. long,
yellow, the tube shorter than the cylindric throat; pappus 5.4- 7.5 mm. long, yellowish,
bristles hispidulous; achenes 3.7- 5.5 mm. long, hispidulous. Locally abundant in desert
arroyos and on limestone slopes, often forming almost pure stands, in the Trans-Pecos
from El Paso and Culberson cos., s. through Brewster and Val Verde cos., throughout
year, depending on rain and temperature; Tex., N.M., Chih., Coah. and N.L.

2. Porophyllum Greggii Gray. Perennial glabrous herb; stems green, 1 5- 30 cm. high,
flexuous, weak, semi-erect, terete, striate; leaves alternate, sessile, to 6 cm. long, filifonn 
with many small glands; heads solitary at the ends of branches; peduncles 2- 4 cm. long; 
phyllaries 5, pale-green, scarious-margined, 8.9-12 mm. long, 3.4- 5.5 mm. wide, elliptical 
to obovate-oblong, with 2 rows of linear or oblong yellowish glands, apex rounded; flowers 
more tl1an 50; corolla yellow, 7.6-9.8 mm. long, tl1e tube slightly shorter than the cylindric 
throat; pappus 8-9 mm. long, straw-colored, bristles hispidulous; achenes 6.8-8 mm. long, 
densely puberulous with tawny hairs. Rare in mts. and desert grasslands in (?) Trans
Pecos, May-Oct.; endemic. 

3. Porophyllum gracile Benth. Perennial, suffrutescent, glabrous, often glaucous; stems
little- to much-branched, 2- 6 dm. high, suberect to erect, green to purplish, becoming 
brownish to purplish with age, terete, striate; leaves opposite in seedlings, mostly alternate 
in mature plants, sessile, filiform to linear, to 5 mm. wide, apex acute to obtuse; heads 
solitary at the ends of branches; peduncles 4-2 5 mm. long, moderately enlarged at base 
of involucre; phyllaries 5, green to purple, 9.3-1 4.6 mm. long, 1.4- 3.5 mm. wide, linear 
to oblong, apex obtuse or seldom acute, rounded on the back with round to linear glands 
in 2 rows or rarely scattered; flowers 12 to 30, rarely as few as 5; corolla 6-9.1 mm. long, 
white to pale-purple with dark-purple streaks, the tube shorter to longer than tlie funnel
form throat; pappus 5.3-8.6 mm. long, white to purplish, bristles hispidulous; achenes 
5.7-10.3 mm. long, hispidulous. Rare in desert grassland, Franklin Mts., El Paso Co. in 

the Trans-Pecos, throughout year, depending on rain and temperature; s. Nev. and s. 
Calif., s. through Baja Calif., Son. and Tex. 

4. Porophyllum ruderale (Jacq.) Cass. subsp. macrocephalum (DC.) R. R. Johnson.
Annual, erect, glabrous, somewhat glaucous; stems branching above, 1.5-10 dm. high, 
green to purplish, terete, striate; leaves opposite or alternate; blades 1-3.5 cm. long, to 
2 5  mm. wide, thin, broadly ovate to obovate, rarely widely lanceolate or oblanceolate, 
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sinuate with one gland in each sinus and one at the apex, surfaces of the blades with or 
without glands, apex rounded, base usually rounded or sometimes attenuate; petioles 0.5-2 
cm. long; heads solitary at the ends of branches; peduncles erect, clavate, 15-64 mm.
long; phyllaries 5, green, purple-tinged, 17-23 mm. long, 2.5-3.7 mm. wide, linear with 2
rows of linear glands, apex obtuse or acute to rarely acuminate; flowers 30 or more; corolla
9.2-12.4 mm. long, puberulent, purple to olive-green, the slender tube several times longer
than the funnelform throat; pappus 6.7-9.7 mm. long, straw-colored to brown, bristles
scabrescent; achenes 9.5-12.4 mm. long, hispidulous. Rare in higher parts of Chisos Mts.
in the Trans-Pecos, Aug.-Oct.; s. Ariz., N.M. and Tex. s. to cen. S. A.

104. TAGETES L. MARIGOLD 

A large genus of the Mexican and Central American highlands, with a few species in 
the Andes. 

I. Tagetes micrantha Cav. LrcomcE-MARIGOLD. Delicate taprooted aromatic annual,
usually only 1-2 elm. tall; leaves opposite, mostly linear to linear-6liform and 1-3 cm. 
long, beset witl1 numerous microscopic oil glands; heads terminal on the leafy branches, 
not peduncled; involucre fluted, cylindric, 9-11 mm. long, about 1.5 mm. broad, of 5 
linear phyllaries united marginally for essentially their full length and beset with micro
scopic oil glands; receptacle essentially flat, quite naked; flowers usually 7; ray fiowers
solitary, pistillate, fertile; ray barely protruding from the involucre, yellowish-white, 
oblong, 2- or 3-toothed apically; disk -flowers usually 6, perfect, fertile, with included 
yellowish-white 5-toothed corolla; achene elongate-linear, about 7 mm. long, black, 
fine-striate or costellate, slightly flattened; pappus of 2 awns over the shoulders of the 
achene and on each broader side between the awns a scale, one shorter than the other, 
all persistent. Local in high moist canyons, Davis and Chisos mts. in the Trans-Pecos, 
late summer; Ariz., N.M. and Tex., s. to Qro. 

105. CLAPPIA GRAY

A monotypic genus. 
1. Clappia suacdaefolia Gray. Subshrub from taproots, only slightly woody below,

much-branched, the upper third or fourth of the height being nearly naked fistulose 
peduncles; leaves opposite on the lowest part of the stem but mostly alternate, crowded, 
confined to the lower two-thirds or three-fourths of the plant, fleshy and almost terete, 
linear, rarely with a lateral lobe or trifid in the distal half, often having lines of black 
(glandular?) dots visible under a lens, grayish-green when fresh; heads solitary, on the 
ends of the enlarged peduncles; involucre hemispheric, about 8-10 mm. high; phyllaries 
in about 4 or 5 series, strongly graduated, linear-oblong, definitely rounded apically, 
rather firm-membranous with an exceedingly narrow scarious margin, often with parallel 
dark or subglandular longitudinal striae; receptacle convex, decidedly fimbriate-setose 
around the sockets but not chaffy; ray flowers about 12, pistillate, fertile; rays yellow, 
linear, terminally 2- or 3-toothed; disk -flowers numerous, perfect, fertile, the corolla 
yellow and 5-toothed; style-branches hispidulous, with ovate tips; achenes about 3.5 
mm. long, columnar or slightly tapered to the base, black, about IO-ribbed, the ribs
hispidulous; pappus of 15 to 25 unequal coarse stiff slightly tawny dorsiventrally flat
tened persistent bristles about as long as the achene. Locally abundant in subsaline
poorly drained clay flats, Rio Grande Plains, spring-fall, less commonly summer and
winter; also N. L. and Tam.

106. PSEUDOCLAPPIA RYDB.

The genus, closely related to and probably congeneric with Clappia, is monotypic. 
1. Pseudoclappia arenaria Rydb. Weak shrub or strong subshrub from woody tap

roots, the branches very numerous, the whfille plant usually 2-4 dm. tall; leaves opposite 
at the very lowest nodes of the branches but mostly alternate, crowded, fleshy, nearly 
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terete, 1-2 cm. long, essentially glabrous; leaves on the upper 2-3 cm. reduced to 
setaceous bracts on the slightly swollen pedunculifonn branch endings; heads solitary 
on the erect peduncles; involucre broadly obconic, 8-10 mm. high; phyllaries linear or 
slightly oblanceolate, slightly fleshy, appressed, in about 3 crude series of diverse lengths 
but not well-organized, glabrous; receptacle convex, not chaffy but bristly around the 
sockets; ray 'flowers few, 2 to 4 per head, pistillate, fertile; rays linear, 5-9 mm. long, 
dirty-yellow, terminally 2- or 3-toothed; disk -flowers 20 to 30, pedect, fertile, the 
corollas dirty-yellow and 5-toothed; achenes about 3 mm. long, slightly tapering to the 
base, dark-brown to black, irregularly IO-ribbed with less prominent intermediate ribs, 
some of the larger ribs antrorseTy hispid; pappus persistent, of numerous unequal dorsi
ventrally flattened stramineous bristles mostly much longer than the achene. Restricted 
to gypseous deserts near Pecos, Reeves Co, in the Trans-Pecos, summer-fall, following 
rains; also N .M. 

107. SARTWELLIA GRAY

A genus of 2 species of Mexico, Texas and New Mexico; one occurs in the United States. 
1. Sartwellia Flaveriae Gray. Taprooted herb, apparently perennial but flowering flrst

year, essentially glabrous or slightly puberulent, 1-3 din. tall, with several ascending 
stems from the base and these subsimple except in the uppermost parts; leaves opposite, 
essentially sessile, linear to linear-flliform, ( 1-) 2-6 cm. long, 1-2 mm. broad; heads in 
dense subcorymbiform aggregations at the top, about 3 mm. high; involucre campanulate
cylindric, about 2 mm. high and wide; phyllaries about 5, subequal, oval or elliptic, 
often yellowish; receptacle flat, naked; ray -flowers 3 to 5, pistillate, fertile; rays ovate, 
about 1.5 mm. long, yellow; disk -flowers 6 to 15, perfect, fertile; corollas 2-2.5 mm. long, 
yellow, 5-toothed terminally; achenes columnar, black, IO-ribbed, about 2 mm. long; 
pappus stramineous, of 5 erose broad scales and 5 narrow bristlelike ones about as long 
as the broad ones or a little longer, all 10 united for a third to five-sixths the length 
( when united high up, appearing as a mere cup). S. puberula Rydb. Infrequent in 
gypseous-saline deserts in the Trans-Pecos and w. extreme of Edwards Plateau, late 
summer-fall; Coah., Tex. and N.M. 

108. FLAVERIA Juss.

Glabrous or puberulent herbs, usually annual; leaves opposite, narrow, entire to den
tate, sessile, often more or less connate; heads numerous, sessile or short-pedunculate, 
in dense glomerules or cymelike clusters; involucre usually narrowly campanulate to 
nearly cylindric; phyllaries 1 to 8 subequal and often 1 or 2 smaller outer ones; recep
tacle small, naked or setose; ray flowers solitary, pistillate and fertile or absent; rays 
entire, emarginate or 3-dentate terminally, yellow, inconspicuous; disk 'flowers l to 15, 
pedect, fertile; corolla yellow, 5-toothed terminally; style 2-parted, reflexed, obtuse; 
achenes oblong, somewhat compressed, IO-ribbed; pappus absent or in F. chloraefolia 
present and of 2 to 4 distinct irregular scales. 

A genus of about 20 species in the warmer parts of America, with no known economic 
importance. 

1. Pappus of 2 to 4 scales; leaves connate-perfoliate, broad; throat of the disk corollas
elongate, funneHorm .......................... .4. F. chloraefolia. 

1. Pappus absent; leaves barely connate (2)
2 ( 1). Receptacle setose; phyllaries 1 or 2; heads I-flowered; throat of the disk corollas

campanulate ...............................•. 1. F. trinervia. 
2. Receptacle naked; phyllaries more than 2; flowers 2 to 20 per head; throat of disk

corollas funneHorm ( 3) 
3(2). Phyllaries 3, rarely 4 .......................... 2. F. campestris.
3. Phyllaries 5 to 7 ................................. 3. F. oppositifolia. 

1. Flaveria trinervia (Spreng.) Mohr. Taprooted annual 1-5 ( -12) dm. tall, glabrate,
widely branched; leaves slightly connate, lanceolate, 3-nerved, serrate, 3-9 cm. long, the 
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lower short-petioled; heads so closely crowded that each aggregation of them appears 
like a single head 20-25 mm. broad and each such aggregation closely subtended by 3 
pairs of leaves simulating phyllaries; heads small, usually I-flowered; flowers either sub
ligulate and pistillate or regular and perfect; ph)'llaries concave, 1 or 2 ( if 2, the outer 
shorter); receptacle setose; achene about 2 mm. long; pappus absent. Infrequent in low 
waste places in the Trans-Pecos, late summer-fall; S.A. n. to s. U.S. 

2. Flaveria campesbis J. R. Johnst. Taprooted annual, the erect stems glabrous or
pubescent only at the nodes; leaves linear or linear-lanceolate, serrulate, 3-ribbed, nar
rowed basally, slightly connate, 25-70 mm. long, 10-25 mm. broad; heads 4- or 5-
flowered; phyllaries 3, nearly equal, 5 mm. long, the outer shorter ones 2 and unequal, 
1-3 mm. long, linear-lanceolate; receptacle naked; ray oval, reflexed, 2.5 mm. long;
disk flowers 3 or 4; corollas 3 mm. long; achene 2.5-3 mm. long, that of the ray slightly
larger than the rest; pappus absent. Frequent in low waste ground or disturbed ground,
Plains Country, late summer-fall; Mo. to Colo., N.M. and Tex.

3. Flaveria oppositifolia (DC.) Rydb. Taprooted annual 3-10 dm. tall, simple below;
leaves glabrous, broadest at the sessile base, nearly linear, entire or rarely spinulose
denticuJate; heads of 10 to 15 flowers in ample rather open cymose clusters; phyllaries 
5 to 7, oblong, 4 mm. long; receptacle naked; ra}' flower absent; disk corolla 3 mm. 
long, glabrous; achenes 1.5 mm. long; pappus absent. Locally abundant in poorly 
drained coastal areas, Rio Grande Plains and s. part of s.e. Tex., late summer-fall; Tex., 
Tam., N.L., Coah., Ver. and perhaps elsewhere in Mex. 

4. Flaveria chloraefolia Gray. Herb to 2 m. tall, the herbage glaucous; leaves ovate
oblong to lanceolate, 25-100 mm. long, 10-35 mm. broad, glabrous, connate-perfolfate; 
heads in open cymose clusters, 11- to 13-flowered; phyllaries 5, oblong, 6-7 mm. long, 
the outer calyculate ones 2, lanceolate; receptacle naked; ray flower absent; disk corolla 
6 mm. long, glabrous; achenes 3 mm. long; pappus of 2 to 4 hyaline unequal incurved 
scales, the larger about 0.5 mm. long. Infrequent to rare in mud along creeks in calcareous 
areas in the Trans-Pecos, rare to w. part of Edwards Plateau, late summer-fall; Tex. to 
Dgo. and N.L. 

109. PERICO:ME GRAY

A monotypic genus. 
1. Pericome caudata Cray. Rather tall widely branching perennial herb, strong-scented,

minutely puberulent; leaves opposite, long-petioled, green, membranous, minutely some
what resin-dotted; blades triangular-hastate, 5-15 cm. long, marginally sparingly crenate
dentate or entire, caudately long-acuminate as also to a lesser degree are the basal angles; 
heads numerous in roughly coryrnbiform aggregations, each about 1 cm. high; involucre 
hemispheric, about 5-6 mm. high; phyllaries in a single series, linear, 16 to 20 in number, 
each with a rounded keel ( which is actually composed of 3 very close nerves) and 
scarious margins; receptacle flat, naked; ray -flowers absent; disk 'flowers numerous, perfect, 
fertile; corolla yellow, the 5-lobed limb abruptly much wider than the short glandular 
tube; achenes flattened, black, about 5 mm. long, shiny, nearl:r linear or gradually tapered 
below, the 2 sharp thin edges with a conspicuous antrorse whitish ciliate fringe; pappus 
of a few fimbriate scales. Infrequent in moist canyons of the higher Trans-Pecos mts., 
late Aug.-Oct.; Colo., N.M., Ariz., Tex., Nev. and Chih. 

110. PERITYLE BENTH.228 RoCK DAISY 

Annuals or herbaceous to suffruticose perennials from fleshy or woody bases, most 
species growing from crevices in bare rock exposures; leaves opposite or alternate, glabrous 
to tomentose-canescent, notably viscid and bitter-tasting, widely variable in shape and 
size, from finely dissected to merely lobed, serrate or entire; heads solitary to densely 
aggregated and cymose; peduncles short so that heads are partially obscured by leaves 
or long and heads home well-above leaves; involucres subcylindric, narrowly to broadly 
campanulate or hemispheric; phyllaries of 2 equal or subequal series, the inner ones 

2
:::i Contributed by A. Michael Powell. 
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somewhat membranous or with broader scarious margins than the outer; receptacles 
slightly convex but typically flattened and alveolate; rays when present white or yellow, 
pistillate and fertile; disk /!owcrs 4-lobed, white or yellow, infrequently purple-tinged; 
achenes black, the peripheral ones typically partially clasped by the phyllaries and in
curved, oblong to narrowly obconical, typically distinctly laterally flattened with con
spicuous or inconspicuous callous margins, the margins. glabrous, minutely pubescent or 
densely ciliate, in some species rounded or angled on one or both surfaces, the surfaces 
glabrous to minutely pubescent; pappus absent or of l, 2 or numerous bristles, or of a 
conspicuous to inconspicuous crown of laciniate hyaline squamellae with ( rarely zero 
or) 1 to 2 naked or short-ciliate bristles. Closia Remy; Laphamia Gray; Monothrix Torr.; 
Galinsogeopsis Sch. Bip.; Nesothamnus Rydb.; Leptopharynx Rydb.; Pappothrix Rydb. 

At least 2 5  species, native to southwestern United States ancl Mexico. 
1. Pappus of a crown of laciniate hyaline squamellae and 1 or 2 ( rarely no) bristles;

achene margins densely ciliate ( 2) 
I. Pappus absent, a callous crown or 1, 2 or numerous ( 10 to 30) bristles; achene

margins glabrous or merely short-pubescent ( 6) 
2(1). Rays yellow (3) 
2. Rays white or absent ( 4)
3(2). Leaves palmately divided into 3 lobes or subcruciform .................. . 

. .. .. . . . . .. . . .. .. . . . . . .. . . . . .. . . .. . .. . .. . .. .. I. P. ,, aseyi.
3. Leaves not deeply 3-lobed, cordate to subreniform . . . . 2. P. Parryi.

4(2). Rays white; disks yellow; pappus of 2 delicate bristles 0.7-1 mm. long; achenes 
1.5-2 mm. long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. P. microglossa.

4. Rays absent or both rays and disks white; pappus of 1 to 12 bristles 3.5-5.5 mm.
long; achenes 2.5-3.2 mm. long (5) 

5 ( 4). Rays absent; disks yellow; pappus bristles 1 ( rarely 2) ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. P. aglossa.

5. Rays and disks white; pappus bristles ( 1 to) 8 to 12 . . . 3. P. Parryi (hybrid)
6( 1). Pappus bristles 1 or 2 or none { 7)
6. Pappus bristles 10 to 30 { 14)
7 ( 6). Leaves extremely dissected . . . . . . . . . . . . . . . . . . . . 6. P. dissccta.
7. Leaves otherwise ( 8)
8 ( 7). Inflorescence of loose or dense corymbs; plants { 8-) 1 5-4 5 ( -60) cm. high ( 9)
8. Inflorescence of solitary heads or small clusters; plants 2 10 ( -12) cm. high ( 11)
9( 8). Heads radiate; rays and disks yellow ( 10)
9. Heads discoid; disks yellow ....................... . 

10( 9). Pap pus of a single bristle ................... .. 

10. Pappus absent ................................. . 

8. P. a11g11stifolia.

7a. P. Lindheimeri var. 
Lindheimeri. 

7b. P. Lindheimeri var. 
halimifolia. 

11(8). Pappus absent ................................ 9. P. \Varnockii.
11. Pappus of 2 bristles ( 12)
12( 11). Plants 2- 7 cm. high; leaves opposite below, rarely alternate above, essentially

glabrous, the margins entire, subsessile to short-petiolate ( 1-2 mm. long) ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l0a. P. biscfosa var. 

bisetosa. 
12. Plants 4-12 cm. high; leaves opposite below, alternate above or distinctly alternate,

scabrous-hispidulous or glabrous, the margins serrate or serrate-sinuate; petioles 
20-70 mm. long { 13)

13(12). Leaves opposite below, alternate above, ovate to suborbicular, serrate, scabrons-
hispidulous; petioles 2-4 mm. long .............. !Ob. P. bisetosa var. 

scalaris.
13. Leaves distinctly alternate, ovate, serrate or serrnte-sinuate, glabrous; petioles 3-7

mm. long .................................... l0c. P. bisetosa var. 
appressa. 
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14 ( 6). Disk florets 5 ( rarely 6 or 7); clisk corollas yellow .. 11. P. quinqueflora. 
14. Disk florets more than 5 ( 8 to 16); disk corollas white or yellow (15)
15 ( 14). Pubescence tomentose-canescent; disk corollas white

. . . . . . . . . . . . . . • • . . . . • . . . . . . . . . • . • • . . . . . • • • • . . 12. P. cinerea . 
15. Pubescence otherwise; disk corollas yellow or white ( 16)
16 ( 15). Pappus reduced to 2 to 6 main bristles, rarely with 10 to 12 vestigial ones;

leaves strongly veined; plants 3-10 cm. high; disk corollas white ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . 13. P. vitreo111ontana. 

16. Pappus always of 25 to 30 unequal bristles; leaves not so strongly veined; plants
6-20 cm. high; disk corollas yellow or white ( 17) 

17 (16). Disk corollas yellow ......................... 14a. P. rupestris var. 
rupestris. 

17. Disk corollas white ............................... 14b. P. rupestris var. 
albiflora. 

1. Pcrityle Vaseyi Coult. Large herbaceous to suffruticose perennial with fleshy tap
roots; stems erect to somewhat spreading; leaves opposite or alternate, 25-65 mm. long, 
2-5 cm. wide, typically palmately divided into 3 lobes or subcruciform, with the lobes
further dissected, cleft or parted, less often the leaves are strongly 3-lobed, cleft or
parted; petioles 14-35 mm. long; inflorescence of solitary heads or small subcymose
clusters; heads borne on long pend uncles 1-7 ( -13) cm. long, radiate, crunpanulate ( broadly
so) or hemispheric, 8-15 mm. high; phyllaries numerous, oblanceolate to linear-lanceolate,
typically acute at the apex, rarely somewhat attenuated; ray flowers numerous ( about 20),
the rays yellow; disk flowers numerous ( about 200); disk corollas yellow, 3.2-5 (-6) mm.
long; achenes 3.2-3.7 (-4.3) mm. long, 0.5-1 mm. wide, linear-elliptic to obconical
elliptic, tapering to the base, rounded at the apex, with thin to conspicuous callous mar
gins, the margins short-pubescent to dense-pilose, 0.1-0.9 mm. long; pappus of a crown
of squamellae 0.2-0.9 mm. long and 1 ( rarely O or 2) bristle, ( 1.2-1.8) 2. 8-3 ( -5) mm.
long, the cilia flaring toward the tip or becoming lateral or retrorse in some. Leptopharynx
trisecta Rydb. Common in soil, s. Brewster, Presidio and Terrell cos., spring-fall; also
Chih. and Coah.

Notable for tremendous variation in leaf shape and pappus bristle structure throughout 
its range. Possibly intergrades or hybridizes with P. Parryi. 

2. Pcrityle Parryi Gray. Low suffruticose perennial from a woody base in crevices of
rocks or tall spreading semiherbaceous to suffruticose perennial in soil; leaves opposite or 
alternate, 30-95 mm. long, 2-6 cm. wide, cordate to subreniform, the margins irregularly 
lobed, dentate or laciniate but typically shallowly to deeply 3-lobed; petioles 1 8-40 mm. 
long; heads same as or slightly smaller than in P. Vaseyi; otl1er floral features about tl1e 
same as P. V aseyi except achenes are slightly smaller ( 2.5-3.8 mm. long) . Laphamia 
Parryi (Gray) Hemsl., Leptophary11x Par1'yi (Gray) Rydb. Common in crevices 
of limestone and igneous bluffs and rocks, or soil, Brewster Co. and s.w. Presidio Co., 
spring-fall; also Chih. and Coah. 

Notable for variation in leaf shape, approaching the degree of lobing characteristic of 
P. Vaseyi, and possibly intergrading or hybridizing with the latter taxon. 

3. Perityle Parryi (hybrid). Low perennial from a woody base; leaves opposite or
alternate, ovate-deltoid, shallowly 3-lobed or laciniate-dentate; heads radiate, campanulate,
7-10 mm. high, 4- 8 mm. wide, on short peduncles; ligules white; disk corollas cream
white, 4.5-5.5 mm. long; achenes 3-3.2 ( -3.8) mm. long, about 0.7 mm. wide, narrowly
obconical with thin callous margins, the margins not strongly ciliate but merely short
pubescent to sparsely short-pilose; pappus of 1 or numerous ( 8 to 12) bristles of unequal 
lengtl1, 3.5-4 mm. long, if one main bristle then numerous vestigial bristles resembling 
hyaline squamellae or actual squamellae present, or squamellae may be absent and 
pappus only of numerous bristles from 1-3.5 mm. long, the shortest very delicate. Ex
tremely rare in crevices of igneous rock bluffs, lower Window Trail, Chisos Mts. Basin, 
Brewster Co.; endemic. 

Derived from hybridization between P. Parryi and P. rupestris var. albiflora. 
4. Perityle aglossa Gray. Suffruticose perennial 15-40 cm. high; leaves opposite or

alternate, 22-34 mm. long, 6-22 mm. wide, ovate to subcordate or subdeltoid, irregularly 
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lobed to laciniate or serrate-dentate, often shallowly 3-lobed; petioles 8-23 mm. long; 
inflorescence same as P. V aseyi and P. Parryi but peduncles typically shorter ( 10-25 mm. 
long); heads discoid, campanulate, 4-7 mm. wide, 8-11 mm. high; phyllaries linear
lanceolate, attenuated at the apex; disk corollas yellow, typically pinkish- or purplish
tinged, 4.2-6 mm. long; achenes (2-) 2.5-3.2 mm. long, oblong-obconical and truncate at 
the base, the margins distinctly calloused and ciliate; pappus a crown of squamellae and 
a single bristle (rarely 2), 4.5-5.5 mm. long. Laphamia aglossa (Gray) Hemsl., 
Leptopharynx aglossa (Gray) Rydb. Infrequent in crevices of limestone bluffs, s. Brewster 
Co., late summer-fall; also Chih. 

5. Perityle microglossa Benth. MAZANILLA BRONCA. Herbaceous annual, 10-55 cm.
high; leaves opposite below, alternate above, 22-56 mm. long, 12-31 mm. wide, 3-lobed 
or -cleft to subhastate, infrequently pinnately lobed; petioles 5-16 mm. long; heads 
radiate, 4-7 mm. wide, 4-5 mm. high; rays white; disk corollas yellow, 1.6-2 ( -2.2) mm. 
long; achenes 1.5-2 mm. long, obconical, with conspicuous whitish callous margins, the 
margins hirsute-ciliate; pappus of a short crown of squamellae and 2 ( rarely 1) delicate 
une�al bristles, 0.7-1 mm. long. Incl. var. effusa Gray, Perityle acmella Harv. & Gray, 
P. effusa (Gray) Rose, P. urticifolia Rydb. Uncommon in Cameron and Willacy cos. in
extreme s. Tex., in sandy loam soil, perhaps introd., spring-fall; typical of s. Ariz., w.
coast of Mex. to Nie. and s. tip of Baja Calif.

6. Perityle dissecta (Torr.) Gray. Perennial from a woody base, 7-18 cm. high; leaves
opposite or alternate, usually alternate above, 9-20 mm. long, 5-10 mm. wide, hirsute
pilose, irregularly dissected, once- to twice- or thrice-pinnately divided, less often pin
nately parted or cleft, the lobes irregular and rounded; petioles 4-8 mm. long; inflor
escence of solitary heads or small clusters, borne on rather stout peduncles 2-8 ( -17) mm. 
long; heads discoid, campanulate, 8-10 mm. high, 4-5 mm. wide, typically partly ob
scured by leaves; phyllaries 11-13 mm. long, 0.7-0.9 mm. wide, linear-lanceolate, atten
uate at the apex; disk corollas yellow, ( 4.5-) 5-5.5 mm. long; achenes ( 2.8-) 3-3.8 mm. 
long, slender-oblong to narrowly obconical, with rather conspicuous callous margins, 
short-pubescent on the margins and both surfaces; pappus 1 { rarely O or 2) rather stout 
bristle(s) 2.2-2.5 mm. long and a vestigial crown of squarnellae. Laphamia dissecta 
Torr., Leptopharynx dissecta (Torr.) Rydb. Rare in crevices of limestone bluffs near 
Shafter in Presidio Co., and Santa Elena Canyon, Brewster Co., spring-fall; also Chih, 

Has been confused with P. Lemmonii (Gray) Macbr. of Ariz. because of similarities 
in habit, but both are distinct species. Related to P. Castillonii I. M. Johnst. of Coah. 
and Chih. 

7a. Perityle Lindheimeri (Gray) Shinners var. Lindheimeri. Perennial from a woody 
base, { 10-) 18-45 { -60) cm. high; leaves opposite below, alternate above, 2-5 cm. long, 
10-35 mm. wide, punctate, essentially glabrous, broadly ovate-lanceolate, with 3 to 5
serrate lobes on anterior margins; petioles 4-10 mm. long; inflorescence cymose with
numerous heads loosely to densely aggregated at the tips of slender often dichotomously
branched peduncles; heads radiate, narrowly campanu1ate, 6-7 mm. high, 4-5 mm. wide;
ray flowers 3 to 5; rays yellow, 2.5-3 mm. long, 1.5-2 mm. wide, oblon_g to suborbicular;
disk corollas yellow, 3-3.5 mm. long; achenes 2-2.8 mm. long, linear-oblong to narrowly
obconical, with thin callous-margins, minutely pubescent on margins and surfaces; pappus
of a single bristle, 0.5-1.5 mm. long, arising at the apex of one margin, often with a 
vestigial nub at the other, and a callous crown with minute squamellae. Laphamia 
Lindheimeri Gray, L. rotundata Rydb., Perityle rotundata ( Rydb.) Shinners. Common 
in crevices of limestone rock exposures, Edwards Plateau, spring-fall; endemic. 

7b. Perityle Lindheimeri var. halimifolia {Gray} Powell. Pappus bristle absent except 
in a few individuals. Restricted and isolated in distribution, rare on Cretaceous limestone 
exposures s. of Loma Alta in s.w. Val Verde Co., Apr.-May and early June; endemic. 

After further study it may prove necessary to submerge var. halimifoUa completely with 
P. Lindheimeri. As it stands now this essentially nonpappous population serves to link
the related species, P. angustifolia.

8. Peritylc angustifolia {Gray) Shinners. Perennial from a woody base, 8-25 cm.
high; leaves opposite below, alternate above, 15-30 mm. long, ( 1.5-) 3-10 mm. wide, 
punctate, essentially glabrous, often coriaceous, linear to oblanceolate or lanceolate to 
broadly so, typically 3- to 5-lobed or -cleft, less often subentire or laciniate, the lobes 
acute to attenuate, subsessile to short-petiolate; petioles when present 4-10 mm. long; 
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inflorescence subcymose, typically with several heads loosely aggregated at tips of 
dichotomously branched peduncles; heads discoid, campanulate to narrowly so, 5.5-7 mm. 
high, 3.5-5 ( -6) mm. wide; disk corollas yellow, 2.2-2.8 ( -4.5) mm. long; achenes 2-2.5 
( -2.8) mm. long, narrowly obconical, with thin callous-margins, minutely pubescent on 
margins and surfaces; pappus absent. Laphamia angustifolia Gray, L. angustifolia var.
laciniata Torr., L. laciniata (Torr.) Rydb. Common in crevices of Cretaceous limestone
exposures, w. Val Verde, Crockett, Terrell and Pecos cos., spring-fall; endemic.

Easily distinguished from P. Lindheimeri by narrower leaves, discoid heads and non
pappous achenes. 

9. Perity]e Wamockii Powell. Small perennial, 2-10 cm. high; leaves opposite below,
alternate above, 8-15 mm. long, 4-8 (-10) mm. wide, scabrous-pubescent, suborbicular 
to ovate-Ianceolate, the margins conspicuously serrate; petioles 2-5 ( -8) mm. long; in
florescence of solitary heads on short peduncles; heads discoid, carnpanulate, 0.7-1 cm. 
high, 4-7 mm. wide, sometimes partly obscured by subtending leaves; disk corollas bright
white, 5-6 ( -6.5) mm. long, the tube glandular-pilose, the throat subfunnelform, sparsely 
glandular-pilose, the lobes attenuate-acute, ( 1-) 1.2-1.6 mm. Jong; achenes 2.2-2.5 (-2.8) 
mm. long, oblong to oblong-obconical, truncate at the base and apex, with conspicuous
callous-margins, the margins glabrous, minutely pubescent on the surfaces; pappus absent.
Known only from a single population, about 1 mile e. of the Pecos River in n.w. comer
of Val Verde Co., fall; endemic.

Related to P. bisetosa but differs in several important characters. 
l0a. Perityle bisetosa (Gray) Shinners var. bisctosa. Small perennial 2-7 cm. high; 

leaves opposite or alternate, 5-10 mm. long, 2-6 mm. wide, essentially glabrous, glandular
punctate, coriaceous, ovate to ovate-lanceolate or lanceolate, the margins entire to sub
serrate, subsessile or short-petiolate; petioles when present 1-2 mm. long; heads discoid, 
solitary, narrowly campanulate, 7-8 ( -10) mm. high, 3.5-7 mm. wide, subtended and 
mostly obscured by leaves; disk corollas white, ( 4-) 4.2-5.5 mm. long, the throat h1bular 
to subfunnelfonn; achenes 1.8-2.2 ( -3) mm. long, narrowly obconiciil, with conspicuous 
callous-margins, the margins glabrous, minutely pubescent on the surfaces; pappus of 2 
bristles 1.5-2.3 mm. long, the bristles rather flattened, linear; chromosome number: 
n = 17. Laphamia bisetosa Gray. Rare, growing in pockets and crevices of limestone rock,
s.e. Brewster Co., July-Oct.; endemic.

lOb. Perityle bisetosa var. scalaris Powell. Perennial, in small erect or pendulous
clumps, 6-12 cm. high; leaves opposite below, alternate above, 8-12 mm. long, 5-8 mm. 
wide, scabrous-hispidulous, ovate or broadly so to suborbicular, with one or two shallow 
lobes per margin or serrate, lobes and serrations acute; petioles 2-4 mm. long; floral 
features mostly slightly larger than in var. bisetosa but otherwise similar except pappus 
in some heads composed of 3 ( 4) bristles equal in length or the 3rd and 4th shorter; 
chromosome number of several individuals determined to be n = about 102. Single 
population growing on lower limestone cliffs of Stairstep Mt. in Black Gap Game Refuge, 
Brewster Co., Aug.-Oct.; endemic. 

IOc. Perityle bisetosa var. appressa Powell. Perennial growing in dense leafy clumps 
closely appressed to rocks, 4-8 cm. high, 12-20 cm. broad; leaves distinctly alternate 
( rarely opposite below), 10-15 mm. long, 4-8 mm. wide, glabrous, ovate, serrate or 
serrate-sinuate to shallow-lobed, typically with 2 or 3 serrations or lobes per margin ( less 
often 4), the serrations obtuse to subacute; petioles 3-7·mm. long; chromosome number: 
n = 17. Single population growing on the e. face of the limestone caprock of a small mt. 
peak on the n. rim of San Francisco Creek Canyon, Brewster Co., May-June (Aug.-Sept.); 
endemic. 

11. Perityle quinque0ora ( Steyerm.) Shinners. Perennial from a woody base, 7-30
cm. high; leaves opposite, often becoming alternate above, 15-25 ( -38) mm. long, 8-20
( -35) mm. wide, glabrous to puberulent, fleshy-succulent or coriaceous, typically reni
form to subreniform, sometimes short-cordate, the margins obtuse-dentate or shallow
lobed; petioles 5-8 (-12) mm. long; inflorescence typically of several to many heads in
a cluster, borne on rather slender peduncles 2-10 (-15) mm. long; heads discoid or
cylindrical to very narrowly campanulate, 7-8 ( 9) mm. high, 2-3 mm. wide, often partially
obscured by leaves; phyllaries 5 or 6, essentially 1-seriate, 5-6 mm. long, (1-) 1.3-1.7
mm. wide; disk Bowers typically 5, rarely 6 or 7 per head; disk corollas yellow, 3.8-4.3
( -5) mm. long; achenes 1.9-2 ( rarely 2.5-2.9) mm. long, oblong-obconical with rather in-



1694 Compositae (Sunflower Family) 

conspicuous callous-margins, the margins, angles and surfaces short-pubescent; pappus of 
25 to 30 slender unequal bristles. Laphamia quinqueflora Steyerm., Pappothrix quinque
-flora ( Steyerm.) Everly. Crevices of limestone bluffs, Guadalupe and Diablo mts. of 
Culberson Co. and Quitman and perhaps Eagle rots. of Hudspeth Co., perhaps Vieja Mts. 
of Presidio Co., spring-fall; also Guadalupe Mts. in N.M. 

12. Perityle cinerea (Gray) Powell. Suffrutescent to suffruticose perennial 8-25 ( -45)
cm. high, cinereous; leaves opposite below, alternate above, 12-25 mm. long, 10-18 mm.
wide, tomentose-canescent, broadly ovate to subdeltoid, rarely subreniform, the margins
deeply £errate with lobelets obtuse to acute; petioles 6-10 mm. long; inflorescence of
solitary heads or clusters of heads borne on rather stout peduncles 3-10 mm. long; heads
discoid, campanulate, 8-10 mm. high, 4-7 mm. wide, sometimes partially obscured by 
subtending leaves; phyllaries 8 to 10, 2-seriate, subequal, 5-7 mm. long, 1.1-2 mm. wide, 
tomentose; disk flowers 10 to 15; disk corollas white, 5.3-6 mm. long; achenes 2.6-3 ( -3.5) 
mm. long, oblong to narrowly obconical, with rather inconspicuous callous-margins, the
margins, angles and surfaces short-pubescent; pappus of 14 to 20 slender unequal to sub
equal bristles. Laphamia cinerea Gray, Pappothrix cinerea (Gray) Rydb. Rare in crevices 
of limestone caprock, mesas in Pecos and Upton cos., spring-fall; endemic. 

13. Perityle vitreomontana Warnock. Small perennial from a woody base, 3-10 cm.
high; leaves opposite, becoming alternate above, 7-10 (-13) mm. long, 5-8 (-12) mm. 
wide, pilose, ovate to ovate-deltoid, the margins obtuse-serrate to incised-lobed, rarely 
laciniate, strongly veined; petioles 2-4 mm. long; inflorescence typically of loosely clustered 
heads, rarely solitary, borne on short rather stout peduncles (1-) 2-3 ( -8) mm. long; 
heads discoid, subcampanulate, 6-7 mm. high, 3-4 mm. wide, often mostly obscured by 
leaves; phyllaries ( 9 or) 10 to 12, 2-seriate, equal, 4-5 mm. long, 0.8-1 mm. wide; disk 
flowers 11 to 16; disk corollas white, 4.2-4.5 mm. long; achenes 1.9-2 mm. long, narrowly 
obconical, typically truncate at the base and apex, witl1 rather inconspicuous callous
margins, angfes and surfaces short-pubescent, margins essentially glabrous; pappus typi
cally of 2 ( 3) very slender bristles 1.2-2 mm. long, often with 3 to 6 bristles shorter than 
the main 2, rarely with 10 to 20 short to vestigial bristles and nubs. Known only from a 
single population, growing in crevices of limestone exposures, n. side of Glass Mts., 
Brewster Co., June-Oct.; endemic. 

14a. Perityle rupestris {Gray) Shinners var. rupestris. Suffrutescent perennial 6-20 
(-35) cm. high; leaves opposite or alternate, usually alternate, 10-32 mm. long, 8-35 mm. 
wide, sparsely to densely pilose to short-pilose or pilose-hirsute, ovate to broadly so to 
cordate or subdeltoid, less often subreniform, margins irregularly serrate to serrate-lobed, 
the serrations or lobes acute; petioles 4-13 mm. long; inflorescence of solitary heads or small 
clusters; heads discoid, often partially obscured by leaves, subcampanulate or subfunnel
form to subcylindric, 2.5-8 mm. high, 3-4 mm. wide; phyllaries 8 to 10, 2-seriate, equal, 
4.5-5.5 ( -6) mm. long, 1-2 mm. wide; disk flowers 8 to 12; disk corollas yellow, 4-4.5 mm. 
long; achenes 1.8-2.5 mm. long, oblong-obconical, subtruncate or rounded at the base, 
with rather conspicuous to inconspicuous callous-margins; angles, surfaces and margins 
short-pubescent; pappus of 25 to 30 unequal bristles, 2-3 mm. long; chromosome num
bers: n = 17, n = 34, n = 68. Laphamia rupestris Gray, Pappotl1rix rupestris (Gray) 
Rydb. Common in crevices of igneous bluffs and boulders from about 10 miles n. of Alpine 
throughout Jeff Davis Co. and probably n. Presidio Co., spring-fall; endemic. 

14b. Perityle rupestris var. albiOora Powell. Disk corollas white; leaves of some 
populations smaller; tendency for more florets per ·head; pappus bristles tend to be shorter 
than achenes in most populations; chromosome numbers: n = 11, n = 34, n = 85. Com
mon in crevices of igneous-rock bluffs and limestone bluffs and boulders, from about 
10 miles n. of Alpine, s. throughout Brewster Co., extreme s. Jeff Davis Co., and e. 
Presidio Co. 

Both varieties of P. rupestris include isolated populations of diploid and polyploid in
dividuals which increase the range of variability in each taxon. No infravarietal popula
tion seems to exhibit characteristics of sufficient distinction to warrant its recognition as 
a separate taxon. Included in the variety albiflora are isolated and rather distinct popu
lations growing on Caballos novaculite limestone exposed in the Marathon Basin, and on 
igneous bluffs below San Estaban Dam south of Marfa. Plants growing on the novacnlitc 
limestone have mostly opposite leaves, but these rarely tend to be alternate above. While 
plants of this type are recognizable in the field, there seems to be no consistent feature 
which allows formal, separate recognition of the population. Below San Estaban Dam is 
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a tctraploid population with large leaves and heads. Future study may provide a<l<litional 
characters which can be used for another disposition of these populations. 

111. PALAFOXIA LAG.�24 

Taprooted annuals, rarely overwintering in the southern areas; stems ascending, often 
nearly simple for most of the length; leaves alternate ( except in seedlings the lowermost 
pairs above the cotyledons may be opposite), firm-membranous, petiolate; blades usually 
lanceolate or broadly so, entire; heads borne in irregularly corymbiform masses at the 
top of the plant, 5-20 mm. high; involucre turbinate to hemispheric or cylindric; ie

ceptacle essentially flat, naked; phyllaries 2- or 3-seriate, subequal, thickish, green, often 
with a slightly discolored (reddish) tip; ray flotcers present or absent, when present 
pistillate, fertile; rays pink to mauve or roseate, conspicuously 3-toothed terminally; disk 
-flowers perfect, fertile; corollas equally ( in one species unequally) 5-lobed or 5-toothed 
tenninally; style branches linear, spreading or revolute, hispidulous; achenes 4-angled, 
obpyramidal; pappus of 7 to 10 scales, varying from a minute callosity to a long acuminate 
hyaline-margined callose midrib. Othake Raf.; Polypteris Nutt. 

About 10 species, in southwestern United States and northern i\-lexico. 
1. Heads with conspicuous rays ( 2)
1. Heads without rays ( peripheral flowers inconspicuously zygomorphic in P. rio

grandensis) ( 4) 
2( 1). Leaves linear-lanceolate, 2-4 mm. broad; stems not glandular except in tl1e upper 

branched head-bearing region; achenes 5-6 mm. long; phyllaries 6-7 mm. long .. 
. . . . . . . . • • . • . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • 1. P. Reverclionii.

2. Leaves lanceolate to ovate-lanceolate, 3-20 mm. broad; stems usually glandular for
some distance below the head-bearing region, often conspicuously so; achenes 6-9 
mm. long; phyllaries 7-20 ( -2 5) mm. long ( 3)

3( 2). Species of western Texas; heads narrowly turbinate to cylindric; phyllaries 2-2.5 
( -3) mm. broad; rays mostly 10 mm. long or shorter; stems not robust, branching
at or below the middle ( except in immature or depauperate plants) ......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. P. sphacelata. 

3. Species of eastern Texas; heads broadly turbinate to campanulate; phyllaries 2- 5
mm. broad; mys mostly 10 mm. long or longer; stems robust, branched at or below
the middle ( except in mowed or injured plants) .... 3. P. Hookeria11a. 

4(1). lnvolucre cylindric; corolla of outermost flowers zygomorphic; achenes (7-) 
8-11 mm. long ............................... 4. P. riograndensis. 

4. Involucre turbinate; corollas regular; achenes 4-7 mm. long ( 5)
5( 4). Leaves mostly broadly lanceolate, 6-1 5 mm. broad; chromosome number 11 = 11;

plants of south-central Texas and soutl1\vard ...... 7. P. texana. 
5. Leaves mostly narrowly lanceolate, 2-6 mm. broad; chromosome number n = IO;

plants of south-central to western Texas and northward ( 6) 
6( 5). Phyllaries narrowly linear, 0.6-1.3 mm. broad; pappus 0.5-2 mm. long; plants 

predominantly found on limestone areas .......... 5. P. callosa. 
6. Phyllaries linear to obovate, mostly 1.2-2.5 mm. broad; pappus 2-8 mm. long; plants

predominantly found on sandy soils .............. 6. P. rosea. 

1. Palafoxia Rcverchonii (Bush) Cory. Annual herb 3-5 ( -8) dm. tall; stems not
glandular except in the upper branches of the head cluster; leaves linear-lanceolate, 4-6 
cm. long, 2-4 mm. broad { rarely broader); phyllaries 7 to 9, about 6-7 mm. long; ray
flowers 4 to G, tl1e rays deeply 3-lobe<l; achenes 5-6 mm. long. Infrequent in sandy fore�ted
areas, e. Tex., summer-fall; endemic.

2. Palafoxia sphacclata (Torr.) Cory. Stems 3-6 elm. tall, branching at or below the
middle { except in immature or depauperate plants), usually glandular for some distance 
below tl1e peduncles; leaves lanceolate to ovate-lanceolate, 4-7 cm. long, 3-20 mm. 
broad; phyllaries 7-20 ( -2 5) mm. long, 2-2.5 ( - 3) mm. broad, glandular; ray flowers 

::t Many of tl1e characters were supplied by B. L. Turner from his unpublished manu
script on this genus. 
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present, the rays mostly 10 mm. long or shorter but still conspicuous; achenes 6-9 mm. 
long. Frequent in sandy plains and dune areas, Plains Country and Trans-Pecos, May
Oct.; Kan., Okla., Tex., Colo., N.M. and Chih. 

3. Palafoxia Hookeriana T.&G. Stems branched at or below the middle, usually
glandular for some distance below the head-bearing region, often conspicuously viscid
glandular; heads broadly turbinate to usually campanulate or hemispheric; phyllaries 
( 7-) 10-15 mm. long, 2-5 mm. broad, with glandular as well as nonglandular pubescence; 
ray flowers present, mostly 10 mm. long or longer; achenes 6-9 mm. long. Incl. var. minor
Shinners. Frequent in sandy soil, s.e. Tex., s.w. part of e. Tex., and coastal parts of Rio 
Grande Plains, Sept.-Oct.; endemic. 

The plants in full flower are quite showy; well worthy of cultivation. 
4. Palafoxia riograndensis Cory. Stems 4-7 dm. long, only the uppermost peduncles

with glandular hairs; involucre cylindric; phyllaries 1.3-1.7 mm. broad, 1.3 to 1.7 times 
as long as broad, rather densely hispid with appressed or spreading trichomes, mostly 
with prominent swollen bases; ray flowers absent; outermost disk corollas slightly zygo
morphic; achenes ( 7-) 8-11 mm. long. Rare in sandy vegas of the Rio Grande in the Trans
Pecos, Aug.-Nov.; also Chih. 

5. Palafoxia callosa (Nutt.) T.&G. Annual; peduncles 5-33 mm. long; leaves mostly
narrowly lanceolate, 2-6 mm. broad; involucre turbinate; phyllaries narrowly linear, 0.6-
1.3 mm. broad; ray Bowers absent; all corollas regular; achenes 4-7 mm. long; pappus 0.5-
2 mm. long; chromosome number: n = 10. P. bella Cory. Abundant on limestone areas, 
Edwards Plateau and n.-cen. Tex., rare w. to Terrell Co., ( later summer-) fall; Mo., 
Ark., Okla. and Tex. 

6. Palafoxia rosea (Bush) Cory. Annual; leaves mostly narrowly lanceolate, 2-6 mm.
broad; involucre turbinate; phyllaries linear to obovate, mostly 1.2-2.5 mm. broad; ray 
flowers absent; achenes 4-7 mm. long; pappus 2-8 mm. long; chromosome number: 
n = 10. In sandy soil. 

We have 2 varieties: 
Var. rosea. Pappus 2-5 mm. long. E. and s.e. Tex., rare w. to n.cen. Tex., June-Nov.; 

endemic. 
Var. macrolepis Rydb. Pappus 6-8 mm. long. Plains Country, rarely s.e. as far as the 

Llano-Burnet cos. region or even the Bexar-Wilson cos. area, May-Sept.; Tex. and N.M. 
n.w. to Wyo.

7. Palafoxia texana DC. Annual; leaves mostly broadly lanceolate, 6-15 mm. broad;
involucre turbinate; phyllaries narrowly linear, 0.6-1.3 mm. broad; ray Bowers absent; 
corollas all equally 5-toothed; achenes 4-7 mm. long; pappus very variable in length (see 
below); chromosome number: n = 11. 

We have 2 varieties as follows: 
Var. texana. Pappus 3-5 mm. long. P. rosea var. papposa Shinners, Othake canescens

Rydb. W. part of Rio Grande Plains, spring-fall; Tex., Coah., N.L. and Tam. 
Var. ambigua �Shinners) B. L. Turner. Pappus usually 2-3 mm. long. P. rosea var. 

ambigua Shinners. In the sandy and more coastward parts of the Rio Grande Plains and 
the s.w. portion of s.e. Tex., May-Nov.; also Tam. 

112. HYMENOTHRIX GRAY225 

Erect annual ( or perhaps longer enduring) herbs, 3-7 dm. tall; stems usually single 
from a taproot; leaves alternate, bitemately or triternately divided into linear divisions; 
heads in some species crowded near the top in a roughly corymbiform arrangement; in
volucre turbinate to hemispheric; phyllaries scarious, 1- or 2-seriate; receptacle nearly flat, 
naked; ray -flowers present or absent, when present pistillate, fertile; rays 3-4 mm. long, 
creamy; disk -flowers numerous, perfect, fertile; corollas white to lavender-pink or pale
yellow, 5-lobed terminally, the lobes either subequal or in some species distinctly unequal 
and the corollas zygomorphic; style branches flattened to nearly terete, with distinct 
marginal stigmatic lines, apically with rather small conic or swollen obtuse appendages; 
achenes obpyramidal, 4-sided, the faces conspicuously nerved to smooth; pappus of 12 to 
18 scales, the midnerves of the scales conspicuous and extending to the apex and often 
beyond. 

m Adapted from B. L. Turner in Brittonia 14:101-120. 1962. 
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A genus of about 5 species of Mexico and southwestern United States. Only one has 
been definitely found in Texas. 
1. Ray flowers present .....................•...... .. 1. H. Wislizenii.

1. Ray flowers absent ............. ....... .......... 2. H. Wrightii. 

1. Hymenothrix Wislizenii Gray. Plant annual or biennial, 3-7 run. tall; lower leaves
pinnately 1- or 2-dissected, the upper less so, the earliest ones forming a rosette but subse
quent ones conspicuously alternate; mid.stem leaves glabrous ( rarely minutely puberulent), 
dissected, the ultimate divisions linear or spatulate-linear, 5-40 mm. long, 1.5-4 mm. 
broad; petioles 15-50 mm. long; disk corollas creamy-white or pale-yellow; ray flowers 
small, creamy-white to yellowish, 4-5 mm. long, 1.5-2 mm. broad. Not definitely known 
to occur in Texas, but occurring very close in Chih. and N.M. and to be expected in the 
El Paso area, late summer-fall; Ariz.; N.M., Son. and Chih. 

2. Hymenothrix Wrightii Gray. Plant 3-6 run. tall; stems erect, I to several from the
crown of a taproot, the lower portion pubescent with long spreading hairs, the upper 
portions glabrous or nearly so (rarely pubescent throughout); leaves alternate, the lower 
ones pinnately twice or thrice ternately dissected, the upper ones less dissected, the lower
most forming a rosette but the later ones conspicuously alternate; midstem leaves glabrous 
(rarely pubescent), with petioles 0.6-2 mm. long, dissected, the ultimate divisions 5-40 
mm. long and 0.5-1.5 mm. broad; heads turbinate, 9-12 mm. high, 7-10 mm. broad, with
15 to 30 white to lavender-pink or purplish disk flowers ( ray flowers absent! ) . Exceedingly
rare in the Trans-Pecos, collected once in 1889 in the "Chenates region," late summer
early fall; otherwise known in Calif., Baja Calif., Ariz., Son., Chih. and N.M.

113. FLORESTINA CASS. :?!!B 

A Mexican and Central American genus of 8 species. 
1. Florestina tripteris DC. Erect taprooted annual herb 1-6 run. tall; stems single, not

developing a rosette; first leaves opposite, the later ones alternate, simple to 3-parted; 
head-bearing region open, a dichotomously branched or subcorymbose cyme of 5 to numer
ous heads; involucre broadly to narrowly turbinate; phyllaries mostly in a single series, 
usually with scarious margins and often suffused with purple; rays absent; corollas herma
phroditic with well-defined tubes and throats, distinctly irregular, white; style branches 
flattened, with well-developed marginal stigmatic lines, abruptly terminated by a penicil
late cuspidate appendage, otherwise glabrous; achenes obpyramidal, 4-sided, the faces 
smooth or distinctly 3-ribbed; pappus of 8 to 10 ovate to obovate or truncate scales, the 
midnerve only rarely extending to the apex or beyond. Palafoxia tripteris (DC.) Shinners 
and var. brevis Shinners. Frequent in Rio Grande Plains and s. and w. parts of Edwards 
Plateau (Crockett, Sutton and Terrell cos.), summer-fall; Tex., Chih, Coah., Dgo., N.L. 
and Tam. 

114. SCHKUHRIA RoTII227 THREAD-LEAF 

Taprooted annuals, ascending, 5-50 cm. tall; stems short-glandular-hairy to glabrate: 
leaves mostly opposite, those on the upper part alternate, pinnately or bipinnately divided 
into linear-filifonn lobes, rarely simple, often impressed-punctate; involucre obconic to 
turbinate; phyllaries 4 to 9, obovate to oblanceolate, rather narrow, scarious and fre
quently colored at the margins, occasionally 1 or more smaller phyllaries present; ray 
flowers absent or solitary, minute, when present pistillate and fertile, the ray pale yellow; 
disk -flowers few to several ( up to 30); corolla yellow, equally 5-toothed terminally, the 
tube glandular; achenes elongate, obpyramidal, generally 4-sided, villous or hispid on the 
angles ( particularly near the base); pappus of 8 ( rarely more) scarious squamellae, 
callused at the base or with prominent midrib becoming an awn in some of the species. 

An American genus of 6 or 8 species, of which we have two. The genus is exceedingly 
closely related to Bahia, with which it should probably be united . 

• ,.,, Adapted from B. L. Turner in Brittonia 15:27-46. 1963.
m Adapted from C. B. Heiser, Jr. in Ann. Missouri Bot. Gard. 32:265-278. 1945.
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1. Ray flowers absent; disk flowers 15 to 30 ......... ... 1. S. multiflora.
1. Solitary ray flower present; disk flowers 5 or fewer .... 2. S. antlwmoidea.

1. Schkuhria multi8ora H. & A. Branching annual, the branches widely spreading and
then ascending, 5-25 cm. tall; stems short-glandular-hairy to glabrate; leaves pinnately 
dissected into lobes 0.5-1 mm. broad, to 3 cm. long; petioles 2-10 mm. long; peduncles 
glandular-pubescent, 5-30 mm. long; involucres turbinate to obconic, 5-6 mm. high, 
5-10 mm. broad; phyllaries 7 to 9, scarious-tipped, frequently reddish or yellowish on 
the margins, 1-2 mm. broad and narrowing gradually; ray flowers absent; disk corollas 
15 to 30; achenes 3-4 mm. long; scales of the pappus 1-2 mm. long, obtuse to acutish, 
rarely several or all of them awned, usually strongly calloused at the base. Higher parts 
of the Trans-Pecos mts. in grasslands on igneous rocks, summer-early fall; Ariz., Colo., 
N.M., Tex., Chih.; Bal., Peru, Arg. and Chile.

2. Schkuhria anthemoidea (DC.) Coult. Erect annual 2-5 dm. tall; leaves glabrate,
pinnately or bipinnately dissected into linear-filiform segments 1-4 cm. long and 0.5-2 
mm. broad or the upper and lower entire, conspicuously glandular-punctate; involucre
5-7 mm. high, narrower than high; phyllaries 4 or 5, obovate, obtuse, glabrous, punctate,
green with scarious colored margins, deep-purple to red; ray flower solitary, the ray
about 1 mm. long; disk flowers 5 or fewer; achenes 3-4 mm. long, about twice as long
as thick, striate, densely villous on the 4 angles, the hairs 0.4 mm. long or longer; pappus
scales subequal, obovate, rounded apically, denticulate. S. Hopkirkia Gray. Our plants
are of the var. Wrightii (Gray) Heiser. Infrequent in the higher parts of the Davis and
Vieja mts. in the Trans-Pecos, fall; the species occurs from Ariz. and N.M., s.e. to Guat.
and Salv.

115. BAHIA LAG. �28 

Annual, biennial and perennial herbs, when perennial with rootstocks; leaves alternate 
at least over a portion of the stem, the lower leaves opposite, mostly ternately dissected 
into linear or ovate segments ( often simple or merely lobed in B. absinthifolia ), impressed
punctate or puncticulate in each pit with a minute resin-globule; heads few to many, in 
a cymose paniculiform aggregation; involucre hemispheric-campanulate; phyllaries 8 to 
24, subequal in 1 to 3 series, membranous marginally, usually reflexed with age; re
ceptacle slightly convex or flat, naked; ray flowers 5 to 20, pistillate and fertile, the rays 
yellow; disk -flowers 25 to 140, the yellow corollas 5-toothed terminally; achenes 4-sided, 
narrowly obpyramidal, hispid to essentially glabrous; pappus absent or of 8 to 15 scarious 
obovate or oblanceolate scales, the midrib percurrent, excurrent or absent. 

A genus of about 11 species of Mexico and southwestern United States ( one in Chile). 
Rather closely related to Schkuhria, differing in the extent to which the phyllotaxy is 
opposite and in the tendency toward coloring of the external bracts. Scl1kuhria multi-flora
is by some authors included in Bahia, and in some ways it connects the two genera. 
Another closely related taxon is Picradeniopsis, which is often included in Bahia.

1. Leaves opposite over at least half the length of the plant, only those on the upper
branches alternate ( 2)

1. Leaves opposite only very near the base, alternate over more than half the total
length (3) 

2( 1 ). Taprooted annual; leaves sparingly pubescent .... 4. B. Bigelocii.
2. Subrhizomatous perennial; leaves white-pubescent .... 3. B. absi11thifolia.

3( 1). Pappus absent; achenes essentia�ly _glabrous ...... 2. B. dissecta.
3. Pappus of scales present; achenes h1sp1d ............ 1. B. pedata. 

I. Bahia pedata Gray. Taprooted annual 3-10 ( -12) dm. tall; stems single ( rarely 2
following injury) and erect, paniculately branched above, each terminal branch cul
minating in 1 to 4 I-headed peduncles, variously pubescent and glandular with resin
globules and/or numerous stipitate glands; leaves alternate, often crowded near the base, 
pedately divided into 3 segments, each lateral segment 2-parted, the middle segment of 

:t,3 Adapted from William L. Ellison in Rhodora 66:67-86, 177-215, 281-311. 1964. 
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3 to 7 lobes, the ultimate lobes obovate or broadly oblong and 2-5 mm. broad; upper
most leaves simple and entire or ternately divided into entire linear segments 4-11 cm. 
long, pubescent; heads 5-8 mm. high, 15-20 mm. broad; involucre broadly campanulate; 
phyllaries short stipitate-glandular, 13 to 17 in 2 series with 1 or more outer bractlets, 
scattered-pubescent, 4-6 mm. long, 1.5-2.5 mm. broad, oblong-oblanceolate; ray flowers 
10 to 15, the rays 5-6 ( -7) mm. long and 2.5-5 mm. broad; achenes 2.4-4 ( -4.5) mm. 
long; pappus of 10 to 15 scarious oblanceolate or spatulate scales. Frequent in Trans
Pecos desert grasslands, recently reported from Dallam Co. in the Tex. Panhandle, late 
summer-fall; Tex., N .M., Coah. and Chih. 

The c1osely related B. biternata Gray with leaf segments averaging narrower and the 
pappus scales ( of inner achenes) with a prominent excurrent midrib, has been collected 
close to the Texas border north of El Paso and may eventually be found in the state. 

2. Bahia dissccta (Gray) Britt. Taprooted annual 2-8 ( -12) dm. tall; stems single
( rarely 2 or 3 following injury) and erect, paniculate-branched above, each terminal 
branch culminating in numerous I-headed peduncles, more or less pubescent with numer
ous stipitate glands on the upper stems and branches; leaves alternate, often crowded near 
the base, ternately divided, each segment compoundly subdivided into linear or oblong
ovate segments 1-3 mm. broad; upper leaves reduced and ternately divided into entire 
linear-lanceolate segments, 2-13 cm. long, more or less pubescent; heads 5-10 mm. high, 
1-2 cm. broad; involucre hemispheric or broadly campanulate; phyllaries 12 to 24 in 2 or
3 series, 4.5-6 mm. long, 1-3 mm. broad, oblanceolate to lanceolate; ray flowers 10 to 20,
the rays 5-7.5 mm. long and 2-3.5 mm. broad; achenes 3-4.5 (-5) mm. long; pappus ab
sent. Infrequent in the higher parts of the Chisos and Davis mts. in the Trans-Pecos, late
summer-fall; Tex., N.M., Ariz., Calif., Nev., Wyo., Colo., Baja Calif., Son., Chih. and Coah.

3. Bahia ahsinthifolia Benth. Subrhizomatous perennial 1-4 dm. tall, branching from
tl1e base, each terminal branch culminating in 1 to 5 I-headed peduncles, canescent or 
only partially clothed with short appressed hairs; leaves opposite ( becoming alternate only 
on the upper stems), highly variable in form, some being narrowly to broadly lanceolate 
and entire or toothed with others ternately divided into narrow-to-broad linear segments 
which may themselves be divided, 1-5 cm. long, ( 1-) 2-15 mm. broad at tlie point of 
maximum breadth, tomentulose-canescent; heads 5-15 mm. high, 10-25 mm. broad; in
volucre hemispheric or broadly campanulate; phyllaries tomentose and farinose witll few 
resin-globules beneatli the tomentum, 12 to 16 in 2 series with 1 or more outer phyllaries, 
5-9 mm. long, 1-4 mm. broad, lanceolate with acute to ovate or frequently acuminate
apexes; ray flowers 10 to 13, the rays 5-12 mm. long and 2-3.5 mm. broad; achenes 2.5-
5.5 mm. long; pappus of 6 to 9 scarious obovate scales. B. dealbata Gray. Abundant in
the Trans-Pecos and s.w. parts of Rio Grande Plains, infrequent in extreme s.w. part
of Edwards Plateau, spring-fall; Ariz., N.M., Tex., s.e. to Jal. and Gto.

4. Bahia Bigelovii Gray. Taprooted annual 15-35 cm. tall; stem erect, branched, each
terminal branch culminating in 1 to 4 I-headed peduncles; leaves opposite (becoming 
alternate only on the uppermost branches), 3-parted into linear entire segments or sec
ondarily divided, the segments 15-50 mm. long and 1 (-2) mm. broad, sparingly pubes
cent, impressed-punctate ( each depression with a resin-globule); heads 4-7 mm. high, 
8-16 mm. broad; involucre broadly campanulate; phylJaries more or less pubescent and 
resin-globule-dotted, 10 to 14 ( to 18) in 2 series, 3.5-4.5 mm. long, 1-1.6 mm. br'?ad, 
obovate, the apex acute to acuminate or obtuse and the midrib weakly discernible or ab
sent; ray flowers 5 to 9, the rays 3.5-4.5 mm. long and 1.5-3 mm. broad; achenes 2-2.5 
( -4.3) mm. long; pappus of 8 ( or 9) broadly ovate scarious scales. Moist canyons, higher
parts of Trans-Pecos mts., late summer-fall; endemic.

116. PICRADENIOPSIS RYDB.

A genus closely related to Bahia and containing 2 species, of which we have one. 
1. Picradeniopsis Woodhousii (Gray) Rydb. Rhizomatous perennial forming exten

sive colonies, 5-15 cm. tall, oppositely branched, ultimate branching terminating in 1 to 
6 I-headed peduncles, cinereous, sparingly pubescent and farinose with few to numerous 
resin-globules; peduncles 1-2 cm. long; leaves opposite, ternately divided into linear seg
ments 1-2 mm. broad, the latter entire or a.gain divided, 1-3 cm. long, sparingly pubescent, 
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cinereous, impressed-punctate ( each depression with a resin-globule); heads 4-8 mm. 
high, 8-12 mm. broad; involucre campanulate, puberulent and somewhat farinose with 
numerous resin-globules; phyllaries 8 to 10 in 1 or 2 series, 2.5-7 mm. long, 1.5-3 mm. 
broad, oblong or obovate with the apex obtuse, more or less keeled with the midrib prom
inent, marginally membranous; receptacle flat or slightly convex, naked, about 2 mm. 
broad; ray 'flowers 5 to 9, pistillate, fertile; rays yellow, 2.2-4 mm. long, 1-1.4 mm. broad, 
oblong or somewhat spatulate with a notched or 2- or 3-lobed apex; disk -flowers 25 to 
40, perfect, fertile; corolla yellow to orange-yellow, 2.5-5 mm. long, equally 5-toothed 
terminally; achenes 3-4 mm. long, narrowly obpyramidal, 4-sided, brown to black, hispid 
on the angles at the base, otherwise hispidulous; pappus of 8 or 9 scarious lanceolate 
scales 0.6-2 mm. long (subequal or conspicuously unequal), 0.2-0.5 mm. broad, basally 
thickened, the midrib prominent and extending to the apex ( occasionally slightly excur
rent). Ba11ia Woodhousii (Gray) Gray. Abundant in disturbed soil, especially road shoul
ders, higher parts of Plains Country and rare in the Trans-Pecos ( Culberson Co.), spring
fall; Colo., Kan., Okla., N.M., Ariz. and Tex. 

The other species, P. oppositifolia (Nutt.) Rydb., with glandular achenes and broader 
pappus-scales, has been found within a few miles of the Texas border in N.M. and Okla. 

117. PSILOSTROPHE DC.229 p APER-FLOWER

Taprooted herb, reputed to be "biennial" or less commonly perennial, growing in 
clumps, 5-60 cm. tall; branching, pannose, densely villous or glabrate; lower leaves peti
oled, obovate to oblanceolate, entire or occasionally lobed, villous to glabrate; upper leaves 
alternate, smaller and sessile, spatulate to linear, rarely lobed; involucre campanulate
cylindric; phyllaries roughly of 3 sorts, the principal ones 4 to 12, linear-oblong to lance
olate, villous, connivent; inner phyllaries I to 7, smaller, scarious; solitary outerjhyllary
a much smaller bract or this commonly absent; receptacle nearly Bat, nake ; heads 
crowded usually in subcorymbiform masses; peduncles present or absent; ray flowers
present, pistillate, fertile, in a single series, 3 to 7; rays yellow, persistent, papery, 3-16 
mm. long, roughly 3-toothed apically; disk fl.owers perfect, fertile; corolla equally 5-
toothed or -lobed, glandular; achenes small, Unear, striate, obtusely angled or terete, gla
brous or long-villous; pappus of 4 to 6 nerveless hyaline scales whicli are lanceolate to
ovate, acute to obtuse, equal or unequal. Riddellia Nutt.

An American genus of about 6 species, rather closely related to Baileya.
I. Achenes and pappus long-villous; heads subsessile or with peduncles mostly less than

5 mm. long; rays about 6 mm. long ... ........... 1. P. gnap1ialodes.
1. Achenes and pappus glabrous or essentially so; heads long-peduncled ( or subsessile

in P. villosa) ( 2) 
2( 1 ). Heads densely clustered, on peduncles mostly less than 5 mm. long; rays 3-5 mm. 

long, deeply lobed . ..... ............... ... ..... 2. P. villosa.
2. Heads loosely clustered, on peduncles mostly longer than 5 mm.; rays 5 mm. or more

long, shallowly lobed . .... . .... ...... .......... 3. P. tagetina.

1. Psilostrophe gnaphalodes DC. Herb 1-5 dm. tall; basal leaves spatulate to oblance
olate, occasionally lobed, loosely long-villous to pannose, to 8 cm. long and 2 cm. broad, 
upper leaves smaller and oblanceoate to linear; heads several in a congested corymbiform 
cluster, on peduncles less than 5 mm. long or subsessile; involucre densely ,voolly, 5-6 
mm. high, 3 mm. broad; rays 3 or 4, 5-7 mm. long, slightly 3-lobed; disk Bowers 8 to 12;
achenes and pappus scales densely long-villous; pappus scales subulate to lanceolate,
acute, about half as long as the corolla. Frequent, Trans-Pecos, Rio Grande Plains and
extreme w. end of Edwards Plateau, waifed farther e., spring-fall; Tex., Chih., Coah.,
Dgo., N.L., S.L.P., Son., Tam. and Zac.

Reputed to be poisonous to livestock. 
2. Psilostrophe villosa Rydb. Herb loosely to densely long-villous, 1-6 dm. tall; basal

leaves spatulate to oblanceolate, entire or some 3- to 5-lobed, short-petioled, 5-10 cm. 
long; upper leaves smaller and sessile, rarely lobed; heads several in small congested cor-

::a Adapted from C. B. Heiser, Jr. in Ann. Missouri Bot. Gard. 31:279-301. 1944. 
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ymbiform clusters, on peduncles less than 5 mm. long or subsessile; involucre densely 
woolly, 5 mm. long, 3 mm. broad; rays 3 or 4, 3-5 mm. long, 3-lobed about half their 
length or rarely 4-lobed; disk flowers 5 to 12, usually 6 to 8; achenes glabrous or essentially 
so; pappus scales linear-lanceolate, acute, half as long as the disk corolla or more. Fre
quent in Pla�ns Country, infrequent in the Trans-Pecos and Rio Grande Plains, waifed 
farther e., spnng-fall; Kan., Okla., Tex. and N .M. 

Closely related to P. gnaphalodes and replacing it to the north. 
3. Psilostrophe tagetina (Nutt.) Greene. Perennial herb; stems densely to slightly vil

lous, occasionally glabrate, 1-5 dm. tall; basal leaves ovate to oblanceolate or usually 
spatulate, entire or pinnately lobed, densely to slightly villous, 2-10 (-15) cm. long, less 
than half as broad; upper leaves linear to oblanceolate or spatulate, occasionally lobed, 
smaller and greener than the basal leaves, 1-7 cm. long; heads generally numerous in dense 
to loose corymbiform clusters; peduncles usually 5-20 ( -30) mm. long; involucre usually 
densely woolly, 5-7 mm. long, 3-4 mm. broad; rays 3 to 5, 5-12 mm. long, shallowly 3-
lobed; disk flowers 6 to 12; achenes glabrous or with a few short and scattered hairs; 
pappus scales various, lanceolate or lance-elliptic to oblong, obtuse to acute, entire to 
erase, from half to two-thirds the length of the disk corolla. Incl. var. lanata A. Nels. Fre
quent in the Trans-Pecos, infrequent in s. part of Plains Country and rare in w. part of 
Edwards Plateau, spring-fall; Ariz., N.M., Tex., Chih., Coah. and Ut. 

118. BAILEYA HARV. & GRAY

A North American desert genus of about 3 species. 
I. Baileya multiradiata Harv. & Gray. Annual or weak perennial herb, flowering the

first year, ( 1-) 2-3 dm. tall, with 1 to several stems from the base; stems ascending for 
most of the length, sparingly branched, leafy except in the upper 5-15 cm. of the length 
which is naked and pedunculiform, whitish or grayish floccose-woolly throughout; heads 
solitary on the peduncles; involucre of 2 or 3 subequal series of woolly phyllaries 5-6 mm. 
long; receptacle flat or slightly convex, naked; ray fiowers about 30 or 40, pistillate, fer
tile; rays about 1 cm. long, broadly linear, bright-yellow, distinctly 3-toothed terminally, 
persistent and becoming papery in texture; disk -flowers numerous, perfect, fertile; corolla 
yellow, 5-toothed; achenes somewhat dorsiventrally flattened or somewhat pr,ismatic, pale, 
many-striate, truncate; pappus absent. B. pleniradiata Harv. & Gray and var. perennis A. 
Nels., B. Thurberi Rydb. Very abundant in Trans-Pecos deserts, rare in Edwards Plateau, 
almost any month; Calif., Ut., Nev., N.M., Ariz., Tex., Chih. and Coah. 

Reputed to be highly toxic to livestock. 

119. HYMENOPAPPUS L'HER.230 WooLLY-WHITE 

Biennial and perennial subscapose to leafy-stemmed herbs from a single unbranched 
obconical taproot ( in biennial species) or from a woody much-branched taproot bearing 
several crowns ( in perennials); stems erect; leaves alternate, forming a basal rosette, mostly 
bipinnately dissected to rarely simple or merely lobed, reduced up the stem, minutely im
pressed-punctate, with usually inrolled margins; heads in a few- to many-headed cymose 
aggregation, on slender peduncles; involucre subturbinate to broadly campanulate, of 6 
to 14 subequal phyllaries in 2 or 3 series ( these membranous at the apex or rarely through
out); receptacle dome-shaped to nearly flat, naked; ray florets when present ( in H. biennis 
only) pistillate and fertile, with conspicuous white ligules; disk florets with regular corol
las ( at least the throat), yellow to white or less often reddish-purple, narrowed below 
into a slender mostly glandular tube and above this ( after anthesis) an abruptly flar,\ng 
campanulate to funnelform throat, the equal lobes ovate and reflexed after anthesis; 
achenes with 4 faces, obpyramidal to rarely incurved and diagonally compressed, the nar
row base often shortly stipitate ( in biennial species), faces 0- to 3-nerved, glabrous to 
densely pubescent with ascending or spreading hairs; pappus when present of 12 to 22 
linear-oblong or broadly ovate obtuse hyaline scales, usually with an included medial 
nerve. 

About IO species, in the United States and Mexico. 

u, Adapted from B. L. Turner in Rhodora 58:163-186, 208-242, 251-269, 295-308. 1956. 
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1. Perennial with roots bearing several to many crowns; stem leaves few to none or 1 to 
4 per stem; heads 1 to 6 per stem; corolla throat 2.5 to 4 times as long as the lobes 
......•............................•...•••..• 1. H. filifolius var. cinereus. 

1. Biennials or less commonly robust winter annuals with roots usua11y bearing a single
crown; stem leaves usually more than 10; corolla throat 1 or 2 ( to 3) times as long 
as the lobes { 2) 

2( 1). Heads with white rays ........................ 2. H. biennis. 
2. Ray flowers absent ( 3)
3( 2). Corolla tube 1.5-2 (-2.2) mm. long; basal rosette leaves bipinnately dissected,

the ultimate segments mostly linear and 0.5-6 mm. broad; flowers yellow or white; 
corolla throat campanulate ( very rarely funnelform) ( 4) 

3. Corolla tube 2-3 mm. long; basal rosette leaves simple to bipinnate with ultimate
segments 5-20 mm. broad; flowers white or vinaceous, never yellow; corolla throat 
funnelform ( rarely campanulate) ( 5) 

4( 3). Flowers white; ultimate leaf segments narrowly linear, 0.5-1.5 mm. broad 
........................................•.•.. 3. H. tenuifolius. 

4. Flowers yellow; ultimate leaf segments short, 1-6 mm. broad ...... ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. H. flavescens. 

5(3). Basal rosette leaves pinnately to bipinnately parted; flowers white; pappus 0.2-
0.8 (-1) mm. long; plants of clayey soils ......... . 5. H. scabiosaeus var. 

corymbosus. 
5. Basal rosette leaves simple to pinnately parted; flowers vinaceous or reddish-tinged

( rarely completely white); pappus 0.5-2 mm. long; plants of sandy soils . . .... . 
. . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. H. artemisiaefolius. 

1. Hymenopappus filifolius Hook. var. cinercus ( Rydb.) I. M. Johnst. Perennial 15-
40 cm. high, sparsely grayish-green tomentose; principal rosette leaves 5-14 cm. long, 
bipinnately dissected with linear filiform divisions 0.5-1 mm. wide, conspicuously im
pressed-punctate; stem leaves none or usually 2 to 4, much-reduced upwards; heads 1 to 
6 per stem, subturbinate to campanulate, 25- to 40-flowered, on ultimate peduncles 1-6 
cm. long; principal phyllaries 6-9 mm. long, 2-4 mm. wide, glabrous to densely tomentose,
yellow or rarely white-membranous for 1-2 (-3) mm. from the acute to obtuse tip; corolla
yellow or rarely white ( ochroleucous ), 3-4.5 mm. long, the tube moderately glandular
and 1.5-2.5 mm. long, the throat campanulate and 1.5-2.5 mm. long with Jobes reflexed,
2.5 to 4 times longer than the lobes; achenes 4-6 mm. long, evenly pubescent with con
spicuous hairs 1-3 mm. long; pappus of 14 to 18 linear-oblong scales 1.5-2 mm. long.
Frequent in higher parts of Plains Country, May-Sept.; Ut., Ariz., Colo., N. M. and Tex.;
with 13 varieties, this species as a whole is distributed from Alta., Sask. and Wash., s. to
Baja Calif., Ariz., N.M. and Tex.

2. Hymenopappus biennis B. L. Turner. Biennial 6-10 dm. tall; stems single from each
taproot, much-branched and leafy, tomentose to nearly glabrate; basal rosette leaves 6-16 
cm. Jong, 3-6 cm. broad, bipinnately dissected into linear mostly flattened ultimate seg
ments 6-20 mm. long and 1-3 mm. wide, sparsely tomentose to nearly glabrate, conspicu
ously impressed-punctate; stem leaves 10 to 40, gradually reduced upward; heads in a
large much-branched cymose aggregation, 20 to 40 per stern, 40- to 60-flowered, on ulti
mate peduncles 1-6 cm. long; principal phyllaries 5-8 mm. long, 3-5 mm. wide, sparsely
tomentose to nearly glabrate, yellow-membranous for 1-2 mm. from the acute to obtuse 
tip; ray -flowers 8, pistillate and fertile, tubular at the base for about 2 mm., extending into 
a conspicuous white ray 14-16 mm. long and 6-8 mm. wide, not cleft at the apex or ob
scurely so; disk flowers yellow, 3-3.5 mm. long, tl1e tube densely glandular and 1.5 mm. 
long, the throat campanulate and 1.5-2 mm. long with lobes reflexed, 2 to 3 times as long 
as the acute lobes; achenes black, glabrous ( or with a few sessile glands near the apex), 
4 mm. long, obpyrarnidal, 4-sided, becoming incurved near the periphery of the head; 
pappus obsolete or nearly so ( 0-0.2 mm. long). Calcareous soils at elev. above 6,000 ft., 
Guadalupe Mts. in the Trans-Pecos, July-Oct.; also N.M. 

3. Hymenopappus tenuifolius Pursh. Biennial 4-15 dm. tall; stems from a single tap
root ( rarely 2 crowns forming on a root, especially on injured plants), erect, much
branched, sparsely white-tornentose to more frequently nearly glabrous; leaves alternate, 
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forming the first year a basal rosette, the larger basal leaves 8-15 cm. long and -:1-5 cm. 
wide, bipinnately dissected with linear or filiform ultimate segments 0.5-1.5 mm. wide, 
conspicuously impressed-punctate; stem leaves 8 to 30, becoming reduced upwards; heads 
numerous ( 20 to 200), 25- to 50-flowernd, on pubescent to glabrate ultimate peduncles 
1-5 cm. long, in a Hat-topped cymose aggregation; involucre campanulate; principal phyl
laries mostly glabrate ( rarely tomentose) or densely glandular, 5-8 mm. long, 2-4 mm.
wide, yellowish-membranous for 1-2 mm. from the acute to obtuse tip; ray flowers absent;
disk corollas white, 2.5-3 mm. long, the glandular tube 1.5-2.2 mm. long, the campanu
late throat 0.8-1.5 mm. long with lobes reflexed, 1.5 to 2 times longer than the lobes;
achenes 3.5-4.5 mm. long, 4-sided, the faces 2- or 3-nerved, pubescent principally on the
corners with hairs 0.5-1 mm. long; pappus of 16 to 18 linear oblong scales 1-1.5 (-2) mm.
long. Calcareous loamy soils, Plains Country and n.-cen. Tex., s. to the n. edge of the Rio
Grande Plains, May-Aug.; S.D. and Colo., s. to Tex. and N.M.

4. Hymenopappus Bavescens Gray var. flavcscens. Biennial 45-90 cm. high, the stems
single from each taproot; larger rosette leaves 6-14 cm. long, sparsely canescent to gla
brate above, densely tomentose below ( rarely tomentose on both surfaces), bipinnately 
parted ( except for the first 1 to 4 leaves) with broad ultimate segments mostly 2-6 mm. 
wide; stem leaves 15 to 40, becoming reduced upward; heads 30 to 100 per stem, cam
panulate, 30- to 70-flowered, on short ultimate peduncles 0.5-3 cm. long, in a many
headed mostly congested cymose arrangement; principal phyllaries pubescent to glabrate, 
4-5 ( -6) mm. long, 2-4 mm. wide, yellow-membranous for about 1 mm. from the acute or
narrowly obtuse tip; ray flowers absent; disk corollas bright-yellow, 2.5-3.5 mm. long, the
tube densely to sparsely glandular and 1.5-2 mm. long, the throat abmptly campanulate
to campanulate-funnelform and 0.8-1.5 mm. long with lobes reflexed, as long as the lobes
( rarely shorter); achenes obpyramidal, 4-sided, 3.5-4 mm. long, pubescent principally on
the comers with hairs 0.3-1 mm. long; pappus of 18 to 20 linear oblong scales 0.5-1 (-1.2)
mm. long. Distinguished from the other variety below by the following combination of
characteristics: leaf segments 2-6 mm. broad; leaves generally glabrous or less pubescent
above, pappus 0.5-1 (-1.2) mm. long. Plains Country, May-Sept.; Kan. and Colo., s. to
Tex. and N.M.

Var. cano-tomentosus Gray. Biennial 3-9 dm. tall, the stems typically densely tomentose 
and single from each taproot ( rarely 2 crowns forming on injury); larger rosette leaves 6-

15 cm. long, 2-4 cm. wide, evenly pubescent on both surfaces, usually densely tomentose 
but often merely canescent, bipinnately dissected with the small narrow ultimate seg
ments 1-2 mm. wide; stem leaves 10 to 50, becoming reduced upwards; heads 15 to 100 
per stem, campanulate, 30- to 90-flowered, on ultimate peduncles 1-6 cm. long; principal 
phyllaries ( 4-) 5-8 mm. long, 2-4 mm. wide, densely tomentose to nearly glabrate, yellow
membranous for about 1 mm. from the acute to rarely obtuse tip; ray flowers absent; corol
las yellow, 2.5-3.5 mm. long, the tube glandular and 1.5-2 mm. long, the throat abruptly 
campanulate and 1-1.5 mm. long with lobes reflexed, 1 to 1.5 times longer than the lobes; 
achenes obpyramidal, 4-sided, 3-4.5 mm. long, evenly pubescent with hairs 0.5-1.5 mm. 
long; pappus of 16 to 22 linear oblong scales, 1-1.5 mm. long { very rarely less). Distin
guished from the var. -flavescens by the following characters: leaf segments 1-2 mm. 
broad; leaves usually evenly pubescent on both surfaces; pappus 1-1.5 mm. long, rarely 
less. Locally abundant in sandy soils in the Trans-Pecos, Apr.-Aug.; N.M., Ariz., Tex. 
and Chih. 

5. Hymenoppapus scabiosacus L'Her. var. corymbosus ( T.&G.) B. L. Turner. OLD
PLAINSMAN. Biennial 4-10 dm. tall; stems single from each taproot ( rarely two crowns 
forming, especially on injured plants), erect, usually much-branched, tomentose to nearly 
glabrate; leaves forrning the first year a basal rosette, the primary leaves entire to vari
ously lobed, the later-formed rosette leaves becoming pinnately dissected, 5-15 cm. long, 
5-7 cm. wide, mostly glabrate or sparsely canescent above, more tomentose below, the
ultimate divisions linear, acute and 2-8 mm. wide; stem leaves ( on well-developed plants)
15 to 30, becoming reduced upward; heads campanulate, numerous ( 40 to 100), 20- to
60-flowered, on densely strigose ultimate peduncles 5-30 mm. long, these without con
spicuous petaloid bracts at their bases; involucre campanulate; principal phyllaries 5-9
mm. long, 2-4 mm. wide, glabrate above, pubescent below, yellowish-white or white
membranous for 2-4 mm. from the acute to naITowly obtuse tip; ray Bowers absent; disk
corollas white or creamy white, 3-4 mm. long, sweet-scented, the tube sparsely glandular
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and 2-3 mm. long, the funnelform throat 1-1.5 mm. long, with lobes reflexed, the lobes 
equal to or nearly as long as the throat; achenes obpyramidal, 4-sided, 3-4 mm. long, 
short-pubescent ( especially on the comers) with hairs 0.1-0.5 mm. long, the faces 2- or 
3-nerved; pappus of 14 to 18 obtuse or spatulate scales, 0.2-0.8 ( -1) mm. long. Frequent
in calcareous often tight clay prairie soils, lower parts of Plains Country, n.-cen. Tex., s.w.
part of e. Tex., s.e. Tex., Rio Grande Plains, Edwards Plateau and s.e. part of the Trans
Pecos, Mar.-July; Neb., s. to Coah. and Tex. The var. scabiosaeus occurs in Fla .. Ga., S.C.,
Miss., Ind., Ill. Mo, Ark. and Okla.

6. Hymenopappus artemisiaefolius DC. var. artemisiaefolius. Biennial 4-9 dm. tall,
tomentose to nearly glabrate; larger rosette leaves 8-18 cm. long, simple to once-pinnate 
with broad primary: divisions, 6-30 mm. wide, mostly densely tomentose on the lower sur
face, becoming glabrate above; stem leaves ( 6 to) 8 to 16, not much-reduced upward; 
heads 30 to 60 per stem, campanulate, on ultimate peduncles 1-4 (-6) cm. long; principal 
phyllaries broadly elliptic to ovate, 6-12 mm. long, 3-7 mm. wide, snowy-white-mem
branous for about half their length or more ( often tinged with red); corollas rosy-vina
ceous to rarely completely white, 3.5-5 mm. long, the tube moderately glandular and 2.5-
3 mm. long, the funnelform throat 1-1.5 mm. long, with lobes reflexed, 1.5 times as long 
as the lobes; achenes obpyramidal, 4-sided, 3.5-4 mm. long, principally pubescent on the 
comers with short white liairs 0.3-0.6 mm. long, the faces 2- or 3-nerved; pappus of 16 to 
18 oblong scales 0.5-1 (-1.5) mm. long. Frequent in sandy soils, e., s.e. and n.-cen. Tex., 
Mar.-May; also La. 

Var. riograndensis B. L. Turner. Biennial 45-100 cm. high; principal rosette leaves 1-2 
dm. long, 2-5 cm. wide, tomentose on both surfaces, simple to once-pinnate with broad 
coarsely toothed divisions; stem leaves 2 to 8, much-reduced upward; heads 20 to 60 per 
stem, campanulate, 40- to 60-flowered, on slender bractless ultimate peduncles 2-5 cm. 
long, in a large open cymose-paniculate aggregation often comprising two thirds of the 
plant height; principal phyllaries 5-7 mm. fong, 2-4 mm. wide, the apex narrowly obtuse 
or acute with an inconspicuous yellow-membranous tip 1-( 2) mm. long or less; corollas 
"yellow-reddish," 3-3.5 mm. long, the tube sparsely glandular and 2 mm. long, the cam
panulate-funoelform throat 1.5 mm. long with lobes reflexed, 1 to 1.2 times longer than 
the acute lobes; achenes 4-5 mm. long, pubescent principally on the corners with white 
hairs ( 0.8-) 1-1.2 mm. long; pappus of 16 to 18 linear oblong scales 1.5-2 mm. long. Fre� 
quent in deep loose pure sandy soil, Rio Grande Plains ( specimens intermediate between 
the 2 varieties are found as far north as Refugio Co.), Mar.-May; endemic. 

120. ANTHEMIS L. CAMOMILE 

A genus of several species, mostly European; one is adventive with us. A. nobilis L. is 
the usual source of "camomile," a useful stomach drug. Maruta Cass. 

1. Anthemis Cotula L. MAYWEED, DOG-FENNEL. Ill-scented taprooted annual 2-5 dm.
tall, usually with several stems from the base; leaves alternate, bipinnatifid, the divisions 
linear; heads terminal and solitary on the branches which are naked for the upper 1-3 
cm.; involucre saucer-shaped, about 3 mm. high, 6-8 mm. broad; phyllaries in 2 series, 
subequal, mostly scarious, elliptic, obtuse or acutish, pubescent; receptacle high-conic, 
chaffy toward the apex, the subulale pales stiff; ray flowers 10 to 15, infertile; rays white, 
6-8 mm. long, about 2 mm. broad; disk flowers numerous, perfect, fertile; corolla greenish
yellow, glandular-granuliferous, 2 mm. long, with 5 teeth; achenes cylindric, 1-1.5 mm.
long, nearly ribless or very weakly 10-ribbea; pappus absent. Scattered in waste places in
the e. two thirds of Tex., escaped from cult., Mar.-June; a Eur. herb now widely adv. in
the world.

121. ACHILLEA L.

A large genus of north-temperate areas. 
1. Achillea millefolium L. COMMON YARROW, MILFOIL. Perennial herb with 1 to several

stems from the base, 2-10 dm. taU; leaves alternate, bi- or tripinnatifid, variably pubescent, 
rather fernlike; heads with about 10 to 20 flowers, in terminal corymbose rather dense 
clusters; involucre turbo-cylindric, 4-5 mm. high, 2.5-4 mm. thick; phyllaries in about 4 
series, graduated, mostly scarious; receptacle chaffy, the stiffish pales oblong; ray Bowers 
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present, 5 to 12; rays white; tube of disk corolla more or less flattened; corolla whitish or 
yellowish-white, 5-toothed; achenes more or less obcompressed, subrhombic to obliquely 
triquetrous in transection, oblong or obovate in outline, callous-margined, glabrous; pap
pus absent. Frequent in disturbed soil, n. half of Tex., spring-summer; nat. of Eur. and 
Asia, with varieties nat. to nearly all of N. A. 

Ours are mostly of the var. occidentalis DC. with rays about 2 mm. long, but the 
Trans-Pecos plants tend toward the var. Ianulosa (Nutt.) Piper with rays 2.5 mm. long 
or longer. 

122. ARTEMISIA L.
0 

WORMWOOD. SAGEBRUSH 

Perennial herbs or less commonly subshrubs or rarely shrubs, with several virgate stems 
from the base that are somewhat branched upward, the entire plant often ( 2-) 5-10 dm. 
tall, glabrous to tomentose, usually aromatic; leaves alternate; heads small, urceolate at 
anthesis ( except in A. frigida ), narrowly campanulate in fruit, usually nodding and ag
gregated in rather many-headed sometimes leafy panicles, often with hundreds of heads 
per stem; involucre only 3-6 mm. high; phyllaries with very broad scarious margins ( the 
scarious texture sometimes obscured by the dense pubescence), in 2 distinct size-classes 
and three rather definite series; outer phyllaries about a fourth to a half as long as those 
of the inner 2 series, usually lanceolate and acute, forming a calyculum; middle and inner 
phyllaries nearly equal in length but the middle ones very broad, nearly as broad as long 
and blunt, the inner ones elliptic and blunt to acutish; receptacle convex or often conical, 
naked or rarely hairy; flowers few; ray -flowers present, 1 to few, pistillate, fertile or in
fertile; corolla 1 mm. long or less, yellowish-white, mostly in the form of a cylinder with 
a V-shaped gap down most of the side toward the disk; disk -flowers 3 to 20, about equal
ing the longer phyllaries, perfect, infertile or fertile, with minute yellowish-white equally 
5-toothed corollas; achenes about 1 mm. long or less, usually plump-elliptic in transection,
rarely nearly cylindrical, in outline obovate-oblong or oblong, very faintly or weakly 10-
costellate, translucent-brown; pappus absent.

A genus of a few hundred species in the cooler, drier parts of the world. The plants are 
wind-pollinated and have toxic, allergenic pollen. The beverage absinthe is made by 
steeping the leaves of A. absinthium L. in alcohol. Tarragon, an herb used in cooking, is 
the herbage of A. Dracunculus L., a species fairly closely related to our species A. glauca. 
The over-abundant "sagebrush" of the western plains is A. trldentata Nutt. Most of our 
species afford some low-quality forage for livestock. 

1. Receptacle hairy; rare in Trans-Pecos mts . ............ 1. A. frigida. 
1. Receptacle naked ( 2)
2( 1 ). Shrubs; leaves sordidly-tomentose, 15-25 mm. long and 2-4 mm. broad, at the

extreme tip cuneate-dilated and 3-toothed with each tooth 1-2 mm. long; rare in 
west Texas .................................. 2. A. Bigelovii. 

2. Herbs or subshrubs, if approaching a shrubby habit ( in A. filifolia) the foliage quite
different from that above ( 3 ) 

3 ( 2). Leaves linear-filiform or very deeply dissected into linear-filiform segments, only 
1 or 2 ( or 3) times as broad as thick or if several times as broad as thick then of 
the same color and pubescence on both sides; disk flowers infertile; ray flowers 
fertile but maturation long-delayed ( 4) 

3. Leaves either broader or with broader segments or if these fairly narrow then often
somewhat revolute with slightly to much-contrasting color and vesture on the 2 
surfaces; disk flowers fertile; ray flowers rarely fertile ( 6) 

4 ( 3). Definitely subshrubby; leaves canescent-pubescent, usually densely so ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. A. filif olia.

4. Usually mostly herbaceous; leaves not canescent ( 5)
5 ( 4). Leaves of the upper stems and head-bearing region dissected to the base, usually

with a main axis and near the base on each side with 1 or 2 segments ......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. A. caudata.

5. Leaves of the upper stems and head-bearing region entire or rarely a few of them
with a few lobes •.....................•...... 7. A. glauca. 

-----

• See also Cotula in Appendix.
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6 ( 3). Leaves 5-20 mm. long, either entire and linear or pinnately dissected into few 
linear lobes 1 mm. broad or narrower ............ 4. A. Carruthii.

6. Leaves usually 10-60 mm. long, if dissected the lobes broader than 1 mm . .. ...... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. A. ludoviciana.

I. Artemisia frigida Willd. PRAnUE-SAGEWORT, Woody at the extreme base; leaves only
about 1 cm. long and much-dissected into narrow segments, canescent-pubescent; heads 
in a loosely spikelike arrangement on the upper 5-10 cm. of the stems, many-flowered; 
receptacle hairy. Very rare in Trans-Pecos mts. if still extant, collected once near the 
Eagle Mts. in 1881, late summer; Sask. to Minn., s. to Tex., Ariz.; also Sib. 

2. Artemisia Bigelovii Gray. Shrub 2-4 dm. tall; stems many from the base, spreading;
twigs densely sordid- or canescent-pubescent; leaves 15-25 mm. long, 2-4 mm. broad, tip 
cuneate-dilated and 3-toothed with each tooth 1-2 mm. long; ray flowers 1 ( or 2) per 
head; disk flowers 3 to 5, fertile. Rare in the Trans-Pecos and Plains Country, (Sept.-) 
Oct.; Colo., Ut., Tex., N.M. and Ariz. 

Exceedingly similar to and closely related to the true sagebrush, A. tri.dentata, differ
ing only in the technical detail of presence of a ray flower in each head. Probably A. Bige
lovii should be considered merely a race of A. tridentata. 

3. Artemisia ludoviciana Nutt. WESTERN MUGWORT, WHITE SAGE. Perennial herb,
rarely slightly subshrubby below, often subrhizomatous, several- to many-stemmed from 
the base, (2-) 3-9 (-15) dm. tall, all the herbage grayish- or whitish-pubescent except 
in some plants the upper surface of the leaves nearly glabrous; leaves entire or dissected, 
the main axis and lobes usually 3-10 mm. broad, exceedingly variable in shape; involucre 
usually closely grayish- or whitish-woolly; ray flowers present, occasionally fertile, usually 
infertile. A. mexicana Willd., A. gnaphalodes Nutt., A. vulgaris var. americana Bess., A.

Lindheimeriana Scheele, A. redolens Gray, A. rhizomata A. Nels., A. texana J:tydb., A.

albul.a Woot. & Standl. Frequent to infrequent over much of Tex. except the extreme s., 
summer-fall; widespread in temp. N. A. 

The exceedingly variable habit and herbage have led to attempts to recognize numerous 
variations but tbese show so little geographic or morphic discreteness that nothing is 
gained by these attempts. The species has been considered, perhaps correctly, to be 
conspecific with the Eurasian A. vulgaris L. 

4. Artemisia Carruthii Carruth. Rhizomatous perennial herb 1-3 ( -5) dm. tall; stems
several from the base, about 1 mm. thick; herbage closely canescent-woolly; leaves slightly 
darker on the upper surface than the lower, 5-20 mm. long, entire and linear or pinnately 
dissected into few linear lobes 1 mm. broad or narrower and often slightly revolute
margined; disk Bowers fertile; ray flowers rarely fertile; involucre closely canescent
woolly. A. Wrightii Gray, A. kansana Britt. Locally abundant in Davis Mts. of the Trans
Pecos, rare in higher parts of Plains Country, July-Sept.; Kan. to Chih., Ariz., Ut. and 
Colo. 

Perhaps intergrading to a limited extent with A. ludoviciana. 
5. Artemisia fllifolia Torr. SAND SAGE. Sulfrutex; leaves or their lobes dec.:icledly filiform,

as thick as broad and grayish or canescent all over; heads only about 2 mm. long and 
exceedingly numerous in leafy panicles; ray Bowers belatedly maturing achenes ( long 
after the infertile disk flowers, which have nearly entire styles, have shed their pollen). 
Very abundant locally in areas of dunes or other deep loose sand, in the Trans-Pecos 
and higher parts of the Plains Country, Apr.-May; Sept.-Oct.; Wyo. and Neb. to Chih., 
Ariz. and Nev. 

6. Artemisia caudata Michx. Biennial or weakly perennial herb with taproots and 1
to few stems from the base, 3 to 9 dm. tall; leaves 2-5 cm. long, very deeply (most of 
them) pinnately or pedately dissected, the divisions linear-filiform, nearly glabrous, dry
ing dark-olive-green; heads about 3 mm. long, very numerous in elongate leafy pani
cu1ifonn aggregations, not woolly, essentially glabrous; ray Bowers belatedly maturing 
achenes; disk flowers infertile. A. campesil'is L. subsp. caudata ( Michx.) Hall & Clem. 
Local in the Trans-Pecos and Plains Country, Sept.-Oct.; scattered over much of the U.S. 

Intergrading with A. glauca and differing from it in the denser aggregations of heads, 
the tendency toward dissection of the foliage and the darkness of the color upon drying, 
all differences of degree. The superficially slightly similar A. annua L. has been found in 
sandy soil very near our limits north of Perryton, and no doubt will eventually be found 
in Texas; it has fertile disk Bowers and a definitely annual taproot. 
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7. Artemisia glauca Pall. Perennial herb with woody crown; stems several, nearly

simple, slender, usually purplish, nearly glabrous, to 13 dm. tall; leaves ( at least those of 
the upper 1 to 4 dm.) linear, entire, 1-5 cm. long, rarely with 1 or 2 lateral lobes; beads 
about 3 mm. long, usually not crowded, not woolly, essentially glabrous; ray Bowers be
latedly maturing fruit; disk Bowers infertile. A. dracunculoides Pursh, A. dracunculina
Wats. Frequent in Plains Country and Trans-Pecos, infrequent to rare in Edwards Plateau, 
Aug.-Oct.; widespread in w. N. A.; also widespread in dry-temp. parts of Sib. and other 
areas of the Old World. ( See remarks under A. ca11data.)

123. SOLIVA R. & P. BURWEED 

Low-growing taprooted annuals, usually only 2-10 cm. high, rosettelike and essentially 
acaulescent or else slightly proliferous with numerous short spreading stems; leaves al
ternate but the phyllotaxy often very obscure because of approximation of nodes just 
below the heads, the petioles slender; blades usually deeply tripinnately dissected or in 
some merely bipinnatifid, the divisions lance-linear or linear-deltoid; heads terminal but 
sessile in clusters of leaves ( in the proliferous species the branches several, emerging from 
the axils just below the heads); involucrc hemispheric, 3-5 mm. high; phyllaries numerous, 
lanceolate, in 2 subequal series, with broad scarious margins; receptacle low-conical, hairy 
around the sockets; flowers numerous; peripheral flowers corresponding to ray flowers, 
pistillate and fertile, the corollas absent; central flowers seemingly perfect but infertile, 
with a minute whitish 4-toothed corolla; achene dorsiventrally flattened, with lateral 
wings or somewhat winglike appendages, crowned by the persistent noxious spinelike 
erect style about as long as the achene; pappus absent. Gymnostyles Juss. 

A genus of about 9 species centered in South America, with weedy tendencies and now 
widefy distributed by man. These are noxious weeds because of the persistent styles, 
which are more injurious even than Cenchrus burs when the unwary hand or bared foot 
comes in sudden contact with the mature fruit head. 

I. Achenes with broad lateral wings which are indented toward the lower half with
a lobe below, glabrous apically ......... . ....... 3. S. pterosperma.

1. Achenes with thick lateral appendages that are only vaguely winglike and not lobed,
hairy apically ( 2) 

2 ( 1 ) . Lateral appendages of the achenes with divergent acute projections or shoulders 
at the top, one on each side of the achene at tl1e level of the base of the style .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. S. stolonifera.

2. Lateral appendages of the achenes not having any acute projections ...... ... . .  . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. S. M utisii. 

I. Saliva Mutisii H.B.K. BurroN BURWEED. Annual herb essentially acaulescent, with
a number of heads clustered in tl1e basal rosette; leaves several cm. long, much-dissected 
and sordid-villous all over, especially at the base; achenes with thick lateral appendages, 
the width about constant or very slightly wider toward the hairy apex, often with ir
regular transverse corrugations. Locally abundant in disturbed ground, s.e. and e. Tex. 
and Rio Grande Plains, (Feb.-) Mar.-Apr.; Col., Ecu.; adv. in Tex. 

Our plants have been mistaken for the closely related and perhaps conspecific S: 
anthemifolia (Juss.) R. Br. of Brazil, Paraguay and Argentina; plants of the latter species 
are nearly glabrous. 

2. Soliva stolonifei-a ( Brot.) Loud. Annual, much-proliferous and rooting under the
scattered head-bearing rosettes; leaves usually merely pinnatifid to bipinnatifid; achenes 
with thick lateral appendages ( with prominent transverse rugae) becoming noticeably 
wider upward and ( at the level of the juncture of achene and style) with a pointed 
lateral projection; achene hairy terminally. Rare and local in e. and s.e. Tex. ( Bastrop, 
Hardin, Leon and Nueces cos.), Mar.-Apr.; Urug. and Arg.; now widely adv. 

3. Soliva pterosperma ( Juss.) Less. Annual herb, proliferous, rooting at the lower
nodes, the heads scattered and never clustered near the base; leaves tripinnatifid, small, 
the bases of the petioles much-dilated beneath the heads; achenes with broad very firm 
wings which on each side are divided by an indentation into a smaller lower lobe and a 
larger upper lobe, the upper lobe on each side in some plants with an erect spinose 
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projection very near the side of the style, ape_x of �chene glabrous. Local in e. and s.e.
Tex., Apr.-May; Braz., Parag., Urug., Arg., Chile; widely acfv. elsewhere. 

124. BARTLETTIA GRAY

There is but a single species. 
I. Bartlettia scaposa Gray. Taprooted annual herb 1-3 dm. tall, sparsely hirsute to

nearly glabrous; leaves alternate, 1-2 cm. long, 7-17 mm. broad, clustered at the base or 
cauline, ovate with deeply and widely serrate margins or those at midstem pinnately 
lobed, the basal lobes usually large with acute apexes; petioles usually about 25 mm. 
long but often to 35 mm.; heads solitary on peduncles 9-15 cm. long, naked except some

times for 1 or 2 minute bracts; phyllaries linear-lanceolate, about 18 to 20 in 2 series, 
sparsely hirsute to hirsute dorsally, thin, indistinctly 2- or 3-nerved; inner (principal) 
phyllaries 7-10 mm. long, 2-4 mm. broad, with scarious margins; outer phyllaries suc
cessively shorter and narrower, 5-7 mm. long, 1.5-2 mm. broad; receptacle convex-conical, 
tuberculate-alveolate; pales linear-lanceolate, membranous, ciliate, about as long as the 
achenes, deciduous with and adnate to at least the inner achenes; ray 'flowers 10 to 12, 
pistillate, fertile, the corollas tubular for 3.5-4 mm. from the top of the achene; rays 4-7 
mm. long, oblong, 3-toothed terminally, yellow; disk corolla 5-7 mm. long, with a cylindric
tube 2.5-4.5 mm. long gradually merging into the funnelform throat 2-2.8 mm. long, 
the 5 erect lobes 1 mm. long and acute; achenes compressed, about 3 mm. long and 1 mm. 
broad, ciliate on the margins, 1- or 2-nerved on each face; pappus bristles 18 to 20, 4.5-6 
mm. long, in a single series, slightly unequal, fuscous. Very rare in Trans-Pecos deserts
( 10 miles s.e. of McNary, Hudspeth Co.), Oct.; Dgo., Chih., Tex. and N.M.

125. PSATHYROTES GRAY BRrITLE-STEM 

A western American genus of about 4 species. 
1. Psathyrotes scaposa Gray. Taprooted annual or weak perennial, 1- to several

stemmed from the base, ascendingly rebranched above, 1-2 (-3) dm. tall; leaves crowded 
at or near the base, with subrhomboid blades ( 1-) 2-4 cm. long, scurfy-pubescent to 
tomentose, serrate or irregularly undulate on the distal margin; petioles about as long as 
the blades; stems often essentially naked and subscapose but somewhat branched, heads 
( 1 or) 2 to 10 per main stem; involucre hemispheric ( rarely obconic); principal phyl
laries about 21, 5-7 mm. long, equal, in a double row, dorsally glandular- or scurfy
pubescent, thin-marginal; receptacle naked, essentially flat or with a minute umbo cen
trally; ray flowers absent; flowers all alike, perfect, fertile, the corollas yellowish-white to 
creamy-white and equally 5-toothed; achenes narrowly obpyrarnidal, 3- or 4-faceted, 
pubescent; pappus of many coarse tawny or buHy bristles, these united below into 5 
scales. Pseudobartlettia scaposa (Gray) Rydb. Frequent in Trans-Pecos deserts, Feb.-May 
(June) and Sept.-Nov.; Tex., N.M. and Chih. 

126. SENECIO L. GROUNDSEL. RAGWORT. SQUAW-\VEED 

Herbs or subshrubs; leaves alternate, often pinnatifid; involucre usually campanulate or 
obconic-campanulate ( or urceolate at anthesis); phyllaries usually in 2 size-classes; longer 
(inner) phyllaries 12 to 25, equal in length, in a double row, linear, of ten acute, with a 
herbaceous median area and usually thin margins; outer phyllaries much shorter, subulate
setaceous, forming a calyculum or in many species entirely absent; receptacle slightly 
convex, essentially naked; ray -flowers present, pistillate, fertile; rays linear or elliptic
linear, yellow, terminally 3-toothed; disk -flowers numerous, perfect, fertile; corolla equally 
5-toothed, yellow; achenes columnar, nearly terete, several-nerved, alike in ray and disk;
pappus of numerous capillary bristles.

An enormous world-wide genus of between 2,000 and 3,000 species, reputed to be 
among the several largest seed-plant genera. 

1. Subshrubby perennials of southern and western Texas with leafy ligneous stems; leaves
linear or usually with linear axis plus linear lobes ( 2) 

1. Annual or perennial herbs; leaves not linear and the lobes very rarely so ( 4)
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2 ( 1). Involucres campanulate or broadly obconic, with about 19 to 23 principal 
phyllaries ...•..•.•..................•.•.•.... 14. S. longilobus. 

2. Involucres narrowly obconic-campanulate, with about 12 to 14 principal phyllaries ( 3)
3 ( 2). Leaves linear, rarely lobed .................... 13. S. W arnockii. 
3. Leaves regularly pinnately lobed .................. 12. S. spartioides. 

4(1). Leaves merely serrate, not lobed, usually only gradually reduced upward along 
the stem, in the lower hall of the stem longer than the internodes ( 5) 

4. Leaves usually lobed or if some of them unlobed then most of them crowded
near the base and the stem leaves much reduced and remote ( 6)

5( 4). With a floccose tomentum or nearly glabrous but not glandular-pubescent; east 
of Trans-Pecos Texas . . . . . . . . . . . . . . . . . . . . . . . . . . 2. S. ampullaceus.

5. Glandular- and usually somewhat viscid-pubescent; Trans-Pecos Texas ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. S. Parryi.

6 ( 4). Annuals, usually with slender taproots; leaves well-distributed along the stem and 
only gradually reduced upward and very deeply pinnately lobed ( 7)

6. Perennials, usually rhizomatous or subrhizomatous; often with most of the leaves
crowded near the base, usually becoming much-reduced and remote toward the 
middle of the stem ( 9)

7 ( 6). Terminal lobe subreniform and incised-dentate; lateral lobes of the upper leaves 
usually cuneate, strongly contracted toward the axis into a linear basal portion .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. S. imparipinnatus. 

7. Terminal lobe and lateral lobes irregularly shaped, often not dentate; lateral lobes
only slightly if at all narrowed, the basal portions about half as wide as the terminal 
portions ( 8)

8(7). East Texas .................................. 10. S. glabellus. 
8. Trans-Pecos Texas and perhaps rarely Rio Grande Plains .11. S. Greggii.

9( 6). Leaves unlobed, all crowded at the base ( except for 1 or 2 minute triangular bracts
high on the scape), serrate, lance-obovate; plants glaucous and essentially glabrous 
. . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. S. W ootonii.

9. At least some leaves of the plant pinnately lobed or if approaching unlobed then the
plant not all glabrous ( 10) 

10(9). Even the basal leaves pinnately lobed, those of midstem 3-10 cm. long, glabrous 
and with about 10 cuneate linear-based lobes on each side; Trans-Pecos mountains 
............................................. 8. S. millelobatus. 

10. Basal leaves usually unlobed or if slightly lobed then those of midstem with fewer
than 10 lobes on each side and the lobes oblong ( 11) 

11 ( 10). Plants persistently floccose-woolly at least in patches near the nodes ( 12) 
11. Plants glabrous at maturity or with very small spots of wool near the base of each

leaf ( 13) 
12( 11 ). Leaves of midstem usually deeply pinnately lobed; involucre glabrate ....... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . . . 5. S. plattensis. 
12. Leaves of rnidstem shallowly pinnately lobed or unlobed; involucre persistently

pubescent .................................... 4. S. tomentosus. 

13( 11 ). Basal leaves thickish, firm, usually with a weakly lobed oblong portion distally 
and proximally narrowed to a petiole about the same length ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. S. tridenticulatus.

13. Basal leaves thin, weak, membranous, usually with an unlobed blade about as broad
as long and a very thin petiole longer than the blade . . 7. S. obovatus.

I. Senecio Parryi Gray. MOUNTAIN GROUNDSEL, Annual (?) herb to 4 dm. tall; stems
striate, densely glutinous-pubescent with crisped subglandular hairs; leaves pubescent like 
the stems, sharply and unequally dentate; stem leaves 5-10 cm. long, obovate, basally 
attenuate, at the very base dilated and auriculate-clasping; uppennost stem and branch 
leaves deltoid-lanceolate, also truncate-clasping; heads few, short-pedunculate; involucre 
10-13 mm. high, at the base with a few acuminate calyculate bractlets; principal phyllaries
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about 21; rays 12 to 15, oblong, yellow, 10-13 mm. long; achenes silky-gray. Rare in 
wooded canyons in the Trans-Pecos ( Chisos Mts. at about 4-5,000 ft. elev.), Sept.-Nov.; 
Tex., Coah. and the Mogollon Mts. of N.M. 

2. Senecio ampullaceus Hook. TEXAS GROUNDSEL. Taprooted annual 3-8 dm. tall; herb
age either persistently whitish floccose-tomentose or nearly glabrate; leaves gradually 
reduced upward, well-distributed over at least three-fourths the length, dentate, unlobed; 
lowermost leaves lanceolate or lance-obovate, narrowed to a linear subpetiolar base and 
at the extreme base auriculate-clasping, those higher lance-deltoid and often truncate
clasping, mostly longer than the intemodes which they subtend; involucre 7-11 mm. 
high, often urceolate at early anthesis but soon campanulate; principal phyllaries about 21. 
Abundant in sandy soils, Rio Grande Plains, n.-cen., e. and s.e. Tex., infrequent w. to 
Llano Region and the e. part of the Plains Country, spring; endemic. 

3. Senecio Wootonii Greene. Perennial from a stubby crown about 1 cm. thick; stems
nearly naked, glaucous, glabrous, 25-50 cm. tall, nearly simple except at the very top; 
leaves crowded at the base, glaucous, unlobed, serrate, oblanceolate or lance-obovate, 
8-30 cm. long, acutish, basally narrowed to a long linear subpetiolar base; branches few,
stiffly spreading or ascending 5-12 cm. long, naked-pedunculiform, each terminated hy
a head; principal phyllaries about 21, 8-13 mm. long. Rare in high moist canyons, Mt.
Livermore, Davis Mts. in the Trans-Pecos, late spring-early summer; also s. N.M.

This is possibly a form of the New Mexican S. microdontus (Gray) Heller. 
4. Senecio tomentosus Michx. Weakly perennial herb; sterns 25-50 cm. long, mostly

erect, ffoccose-woolly or less commonly mostly glabrate; leaves mostly crowded near the 
base, serrate; basal leaves with an oblong to lance-ovate blade ( 3-) 5-10 cm. long and a 
linear petiole ( 4-) 6-16 cm. long ( upper portion of petiole sometimes with a few lobes), 
8occose or often glabrate; leaves of lower stern much-reduced as compared to the basal ones, 
lanceolate, incised-serrate, petiolate or sessile; the few remote bracts higher on the stern 
lance-deltoid to subulate, 1-3 cm. long, truncate-clasping; involucre 6-7 mm. high, cam
panulate; phyllaries about 21, usually persistently pubescent. Rare in sandy soil, e. Tex., 
Apr.; s.e. U.S., n. to N.J. and w. to Okla. and Tex. 

Intergrading with S. plattensis in Ark., La. and Tex. ( See remarks under S. tridenticu
latus.) 

5. Senecio plattensis Nutt. PRAIBIE GR0UNDSEL. Perennial rhizomatous herb ( 1-) 2-5
( -7) dm. tall, persistently Hoccose-woolly at least over boundaries of the herbage near the
nodes; many leaves crowded near the base, with oblong to elliptic or ovate-elliptic and
serrate blades (1-) 2-6 ( -10) cm. long and ( 5-) 10-30 ( -40) mm. broad, 1 to 3 times as
long as broad, usually unlobed but less commonly pinnately lobed and petioles usually
longer than the blades; stem leaves rather reduced and remote upward, usually rather
deeply pinnatifid with 3 to 8 ( to 10) lobes on each side and basally truncate-clasping;
involucres campanulate; principal phyllaries usually 21, 5-7 mm. long, dorsally quickly
glabrate. Frequent in Plains Country and n.-cen. Tex., rare in e. Tex., spring; Va. and
Tenn. w. to Mont., Wyo. and Colo., n. to cen. Can. and s. to Tex.

lntergrading to a degree with S. obocatus and with S. tomentosus. 
6. Senecio tridenticulatus Rydb. Perennial from woody vertical sparingly-branched

caudexes 4-10 mm. thick; stems 1-3 dm. tall, glabrous to lightly floccose in a few small 
spots near tl1e nodes; leaves crowded near the base, firm and almost 0.5 mm. thick in 
life, petiolate; blades rarely unlobed, usually with 2 to 8 lobes on each side ( and these 
again incised-dentate near their apexes), oblanceolate or oblong in outline, 2-5 cm. long, 
5-15 mm. broad, usually about 3 times as long as broad; stem leaves few, remote and
much-reduced ( or absent), linear-oblong in outline, usually pinnatifid, clasping; involucre
campanulate; phyllaries usually 21, 5-9 mm. long. Infrequent or rare in Davis Mts. in the
Trans-Pecos, in the Llano Region and tl1e Plains Country, spring; cen. Can. and Plains
States s. to N.M. and Tex.

Probably has introgressed with S. plattensis. The closely related S. 11eomexican11s Gray 
has been reported to occur in the Guadalupe Mts.; it would key to the east Texas S. 
tomentostts in this treatment. 

7. Senecio obovatus Muhl. GOLDEN GR0UNDSEL. Perennial herb from slender branching
rhizomes 2-3 mm, thick; stems 2-5 (-7) dm. tall, essentially glabrous except in genetically 
contaminated plants; basal leaves crowded; blades thin-membranous, unlobed, serrate, 
2-8 cm, long, usually about as broad as long, truncate or slightly angled at the base;
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petioles { 1.5) 2 to 4 times as long as the blade; stem leaves few, remote and much-reduced 
( occasionally nearly absent), clasping, usually pinnately lobed; involucres campanulate; 
phyllaries about 20, 3-7 mm. long. Incl. var. rotunclus Britt., S. aure11s of Tex. reports. 
Frequent in Edwards Plateau and n.-cen. Tex., usually in calcareous soil, less common in 
e. Tex., spring; most of e. and s.e. U.S., w. to Ill., Kan., Okla. ancl Tex.

Shows evidence of introgression with S. plattensis.
8. Senecio millelobatus Rydb. Rhizomatous perennial herb; aerial shoots 10-25 ( -40)

cm. tall, rather leafy throughout; lowest (basal) leaves few and occasionally only weakly
lobed but in most plants the leaves rather similar all up and down the stem except for
slightly reduced size and reduction of petiole upward, all linear or linear-oblanceolate and
very deeply pinnatifid ( or even nearly pinnately compound), the lobes much-constricted
basally and upwards of 10 in number on each side; principal phyllaries usually about 21,
5-6 mm. long. Locally frequent in Trans-Pecos mts. ( Chisos and Davis), Apr.-Sept.; Ariz.,
Chih. and Tex.

9. Scnecio imparipinnatus Klatt. Slenderly taprooted annual; stems solitary or few,
sparingly branched, erect, (1-) 2-4 (-6) dm. tall; leaves usually well-distributed over the 
stem, only very gradually reduced upward, 2-10 cm. long, very deeply pinnatifid, the 
terminal lobe subreniform and incised-dentate, the lateral lobes of the upper leaves usually 
cuneate and strongly contracted toward the axis into a linear basal portion ( the cuneate 
portion of the lobe itself often incised); involucre campanulate; principal phyllaries 3-6
mm. long, usually about 21 in number. Abundant over e. half of the state, infrequent w.
in the Plains Country and Edwards Plateau, spring; Tam., Tex., Okla. and La.

Intergrades with S. glabellus and S. Greggii, these three species being poorly defined 
from each other. In Dallas and Grayson counties occurs a form in which the lateral lobes 
are again deeply incised-lobed, the ultimate divisions being short-linear. This race has not 
been given a separate botanical name. 

10. Senecio glabellus Poir. BUITERWEED, Annual 1-4 (-10) dm. tall; leaves pinnately
lobed, lateral lobes oblong, undulate-margined, basally ( toward the axis) not or only 
slightly constricted, the terminal lobe irregularly undulate. Rare in sandy soil, e. Tex. 
( Gregg and San Augustine cos.), spring; s.e. U.S., n. to N.C., Ill. and Mo., w. to Kan., 
Okla. and Tex. 

ll. Senecio Greggii Rydb. Annual 1-3 drn. tall, 1 to several-stemmed· from the base;
stems rather stiffiy erect, about 2-3 mm. thick; leaves pinnately lobed, the terminal lobe 
irregularly incised-serrate or again lobed, the lateral lobes only slightly narrowed basally 
( toward the axis), the base about half as broad as the distal portion. Rare in sandy soil 
along the Rio Grande in the Trans-Pecos (rare farther down the river), Apr.-May; also 
Chih. 

12. Senecio spartioides T.&G. 0 Subshrubby perennial ( 3-) 5-10 ( -13) dm. tall, freely
branched from the base and again near the upper end, essentially glabrous; leaves numer
ous, well-distributed over the stem, not reduced upward, often slightly succulent or fleshy, 
( 2-) 3-6 cm. long, pinnatifid with linear lobes, the lateral lobes 2 to 5 on each side and 
rather well-distributed along tl1e axis, the terminal lobe less than a third the total length 
of the leaf; involucre usually obconic; principal phyllaries about 12 to 14, about 1 cm. 
long. Locally abundant, usually in rather loose sandy soil, w. half of state and also in 
coa,tal part of Rio Grande Plains, July-Oct. 

\Ve liav.e two varieties: 
Var. Fremontii ( T.&G.) Greenm. Rather close-branching above so that the entire 

plant is densely subcorymbose; leaves not succulent but merely a little fleshy. S. Riddellii
T. & G. Western half of state; widespread in w. U.S. and n. Mex.

Var. Parksii (Cory) Shinners. With widely spreading branches above, the whole plant
loosely corymbose; leaves rather succulent. Locally abundant in loose sandy soils of Brooks, 
Jim Hogg, Kenedy, Kleberg, and Nueces cos., s. Tex.; endemic. 

Both varieties comprise very showy plants that are reputed to be toxic to livestock. A 
few specimens in western Texas seem to show intermediacy in character between S. 
spartioides and S. longilobus.

13. Senecio Warnockii Shinners. Subshrubby perennial; stems several from the base
and with ascending branches above, 2-4 elm. tall, essentially glabrous or minutely whitish-

0 Recent studies by Robert I. Ediger ind,icate that this should be S. Riddellii T.&G. 
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floccose and then glabrate; leaves very numerous, crowded, linear-filiform, rarely lobed, 
( 2-) 3-6 cm. long, somewhat fleshy; heads not crowded; involucre obconic; principal 
phyllaries about 13 or 14, 8-9 mm. long. Restricted to gypseous sands of the Culberson
Hudspeth county area where locally abundant, Sept.-Oct.; also N.M. 

14. Senecio longilobus Benth. 0 Subshrubby perennial; stems several from the base and
freely ascending-branched above, closely whitish-floccose on all herbage or eventually 
glabrate; leaves numerous, crowded-ascending, 3-10 (-12 ) cm. long, usually pinnately 
fobed at least in the lower hall, the lateral and terminal lobes filiform-linear, the terminal 
lobe often comprising as much as half the total length or more; involucre campanulate; 
principal phyllaries usually 21. S. filifolius Nutt. Abundant in w. hall of Tex., e. rarely to 
Rio Grande Plains, spring-fall; widespread in driest parts of w. U.S. and n. Mex. 

These are very showy plants increasing enormously in abundance under the prevalent 
abusive overstocking of ranges; reputed to be toxic to livestock. Some plants seem to 
combine characters of this species and of S. spartioides.

127. CACALIA L. INDIAN PLANTAIN 

Strongly perennial essentially glabrous herbs; stems stout, 5-20 dm. tall, mostly simple 
and erect except at the extreme top; leaves alternate, the blades lanceolate or elliptic to 
rhombic-ovate or rhombic-oblanceolate, the lower ones usually long-petioled, the distal 
margin often undulate or remotely dentate; unlobed heads in a close corymbose arrange
ment at the tip of the plant; involucre short-urceolate, 5-10 mm. long; phyllaries about 5, 
broad, yellow-green; receptacle slightly convex, naked; ray 'flowers absent; disk -flowers
few, perfect, fertile, the corolla pale-yellowish or nearly white with its limb equally 5-
toothed; achene columnar, smoothish; pappus persistent, of numerous very slender white 
bristles. 

About 50 species, mostly in eastern Asia. 
I. Phyllaries wing-keeled; basal and lower stem leaves ovate or rhombic-ovate, usually

broadly so; plant usually flowering April-June ...... 1. C. plantaginea.
I. Phyllaries not wing-keeled; basal and lower stem leaves lanceolate; plant flowering

July-October .................. .... ........... 2. C. lanceolata.

I. Cacalia plantaginea (Raf.) Shinners. Lower stem leaves ovate to rhombic, usually
broadly so; each phyllary at least by anthesis with a narrow median dorsal keel. C. tubero
sa of auth. Frequent in open areas, e., s.e. and n.-cen. Tex., Apr.-June and less commonly 
again in late Sept.-Nov.; widespread in e. U.S. 

2. Cacalin lanceolata Nutt. Lower stem leaves narrower than in C. plantaginea, usually
lanceolate; phy11aries not wing-keeled even after anthesis. Infrequent in e. and s.e. Tex., 
July-Oct.; coastal s.e. states. C. plantaginea and C. lanceolata intergrade to some extent. 

128. ERECHTITES RAF. FIREWEED. BURNWEEJ) 

A genus of about 15 species in America, Australia and New Zealand. 
I. Erechtites hierncifolin ( L.) Raf. var. intermedia Fern. Annual herb with stubby

taproots and numerous adventitious roots, the lower parts of the stem occasionally propped 
in the mud by adventitious roots at the lower nodes, leafy, usually with one stem and 
few branches, to 1 m. tall; leaves alternate, irregularly and often doubly serrate, the 
lower ones narrowed to a subpetiolar base and broadly oblanceolate, the higher ones 
semiamplexicaul and the teeth tending to be incised very deeply almost forming shallow 
lobes; heads on slender peduncles 2-18 cm. long; receptacle essentially flat, naked; in
volucre cylindric or slightly urceolate at anthesis, becoming narrowly campanulate in fruit; 
principal phyllaries equal, linear, about 13 or 14 in number, in a double row, 9-13 mm. 
long; outer phyllaries few, setaceous, 1-3 mm. long, forming a weak calyculum; flowers 
of 2 kinds; peripheral -flowers pistillate, fertile, with a yellowish-white filiform-tubular 
corolla which at the tip is microscopically unequally toothed with 3 of the teeth much 
longer than the other 2 ( the 3 longer teeth corresponding to the 3 teeth at the end of a 

0 Recent studies by Robert I. Ediger indicate that this should be S. Douglasii DC. var. 
Jamesii (T.&G.) Ediger. 
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ray and oriented to the outside of the head); central 'flawers numerous, perfect, fertile, 
the corollas with basal tube and a flaring equally 5-toothed limb; achenes all alike, colum
nar; pappus of copious soft white capillary bristles. Infrequent in muddy places, s.e. 
Tex. ands. part of e. Tex., Aug.-Nov.; e. U.S. 

129. HAPLOESTHES GRAY

A genus of 2 species of which one is represented with us; the other species occurs in 
Coahuila. 

1. Haploesthes Greggii Gray var. texana (Coult.) I. M. Johnst. FALSE BROOMWEED.
Subshrub from very tough woody taproots; sterns several to numerous from the base, ( 2-) 
3-5 ( -8) dm. tall, much-fastigiately-branched, nearly glabrous; leaves numerous, opposite, 
linear-filiform, never lobed, 2-5 cm. long; heads numerous, in dense corymbose terminal 
clusters; involucres campanulate or somewhat urceolate; phyllaries constantly 5 in number, 
3-4 mm. long, plumbeous to blue or green when dry, 1 to 1.5 times as long as broad, in
one series, subequal, free, broadly overlapping; receptacle slightly convex, naked; ray
�owers 3 to 5, pistillate, fertile; rays 1-2 mm. long, yellow to yellowish-white; disk -flowers
perfect, fertile, the corollas yellow to yellowish-white and equal_ly 5-toothed; achenes
irrel!Ularly columnar to falcate-columnar, about 1.5 mm. long, usually IO-ribbed, ripening
blackish; pappus persistent, of a number of tawny or huffy unequal stiff bristles. Local
apparently in gypseous areas, Plains Country, Edwards Plateau, Trans-Pecos and Rio
Grande Plains, known to flower in all months except Nov. and Dec.; Coah., Chih. and Tex.

130. CENTAUREA L. STAR-THISTI.E 

Herbs; leaves alternate; heads solitary, terminal or axillary; phyllaries in several to 
many series, strongly imbricated; receptacle flat, covered with whitish bristles; ray flowers 
absent; marginal or peripheral disk flowers usually larger than the central ones especially 
as to corolla-size; corollas very deeply 4- or 5-lobed with the lobes linear; anthers with an 
elongate appendage apically; style thickened below the fork, the 2 branches papillate to 
the obtuse tips; achenes usually attached at an obliquely beveled surface just above the 
base or at a lateral notch slightly removed from the base. 

A large and relatively diverse genus related to the thistles but not really thistlelike 
except for the spinose involucres of some species; most of our representatives are intro
duced. 

1. Heads including corollas ( 3-) 4-8 ( -10) cm. across; corollas pink ( rarely white in
albinos) .•................................... 1. C. americana. 

1. Heads smaller or if nearly 3 cm. across then corolla not pink ( 2)
2 (1). Phyllaries not spinose, at most with denticulate margins; corolla blue, pink or

white (3) 
2. Phyllaries with spines; corollas yellowish ( 4)
3 ( 2). Plants thinly arachnose; leaves decurrent on the stem as narrow wings; annual ..

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. C. Cyanus. 
3. Plants nearly glabrous; leaves not decurrent; rhizomatous perennial ....... . . .... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. C. 1'epens. 
4(2). Spinose tip of phyllary darker than the body of the phyllary, 3-9 nun. long .. ... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. C. melitensis. 
4. Spinose tip stramineous, those of the upper-middle phyllaries 10-17 mm. long ..... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. C. solstitialis. 

1. Centaurea amcricana Nutt. BAsKEr�FLOWER, THORNLESS TinSTLE, CARDO DEL VALLE.
Erect annual ( 3-) 10-15 ( -20) dm. tall; stems ( 1-) 2-4 ( -6) mm. thick, leafy, simple 
below, branched above; leaves sessile and essentially entire; lowermost leaves sessile, 
narrowly obovate, scabrous; middle and upper leaves lanceolate, 2-6 cm. long, nearly 
glabrous; heads solitary at the ends of the upper branches, ( 3-) 4-8 ( -10) cm. across ( in
cluding the corollas); involucre broadly and shallowly campanulate; phyllaries appressed, 
in many series, strongly imbricate, each firm and stramineous and articulated into 2 
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portions, the lower portion linear and entire, the upper portion shorter and lance-deltoid 
with a flat snbulate tip and on each side with 4 or 5 toothlike cusps or lobes; corollas pink 
or white in albinos, the peripheral ones much larger than the central ones; achenes fuscous, 
attached at an obliquely beveled surface just above the base; pappus of long barbellate 
bristles in 1 or 2 series, attached separately or only very weakly coalescent basally. Locally 
abundant over much of the state except the sandy forested areas of e. Tex., late spring
summer; Mo. to Ariz. and s. to La., N. L. and Coah. 

Very showy and sometimes cultivated. 
2. Centaurca Cyanus L. BACHELOR'S BUTTON, CORNFLOWER. Annual 3-6 dm. tall; stems

usually 1-2 ( -3) mm. thick and solitary from the base, branched above, the branches 
ascending, the herbage thinly tomentose; basal and lower stem leaves oblanceolate, 
shallowly pinnately lobed or merely toothed; upper stem leaves 1-5 cm. long, narrowly 
oblanceolate, sometimes toothed but not spiny, decurrent as extremely narrow stem wings; 
heads solitary, terminating the short leafy branchlets ( the whole plant subcorymbiform); 
involucre campanulate, 15-25 mm. broad, of about 5 series of strongly imbricated phyl
laries; outer phyllaries appressed, thinly arachnose and narrowly deltoid, with a well-defined 
thinner white margin that is either lacerate-fimbriate or usually divided into a number 
of short toothlike lobes, grading to the upper middle phyllaries that are more pointed 
and in which the denticulate margins are dark-purplish or brownish-purple to form a 
dark margin; longest innermost series of phyllaries strongly spreading, lanceolate, purple
tipped, not denticulate marginally but each with a blunt cusplike top which has a few 
toothlike laciniae; corollas purplish-blue to pink or white, the peripheral ones larger than 
the central ones; achenes attached at a notch on one side just above the base; pappus of 
a number of series of strongly unequal nonbarbellate bristles, shiny-white, 0.2-3.5 mm. 
long. Locally escaped along roadsides, widely cult. as an ornamental, Apr.-June; nat. of 
Eur., widely cult. and escaped. 

3. Ccntaurea repens L. Russ1AN KNAPWEED. Perennial with slender rhizomes; stems
3-6 (-IO) dm. tall, only 1-3 mm. thick, much-branched above, the branches spreading
and then terminally ascending; leaves entire, not spiny, mostly oblanceolate, narrowed
basally but not petiolate, the lowermost ones 4-10 cm. long, those of midstem ( 15-) 20-30
mm. long, reduced on the head-bearing branchlets to minute bracts; heads solitary on
the branches, about 1 cm. thick; involucre stramineous or whitish; phyllaries not at all
spinose, in about 4 series, most of the outer ones as broad as long, very blunt, mostly firm
but with a narrow margin which is thin and minutely lacerate-fimbriate terminally, grading
to the innermost phyllaries tlmt are not firm but are lanceolate and toward the acute weak
tip are densely pilosulous or hirsutulous; corollas blue, pink or white, the peripheral ones
larger than the central ones; achenes not oblique basally; pappus of a number of separate
barbe11ate unite; about 5-7 mm. long. C. Picris Pall. Rare and local in the Trans-Pecos
( near Balmorrhea), perhaps not a persistent member of our flora, summer; nat. of Eur.,
now widely adv.

4. Centnurea melitensis L. TocALOTE, MALTA STAR-THISTLE. Winter annual or rarely
biennial; stems several from the base, usually ascending, 1-5 ( -8) dm. long, branched 
above; basal leaves and lower stem leaves oblanceolate in outline, 5-10 cm. long, pinnately 
lobed, the lobes rounded, not at all spinose; upper leaves nearly linear, 1-3 cm. long, not 
much-reduced upwards on the stem, decurrent, forming narrow wings on the stem; heads 
in the axils of the upper leaves; peduncles absent or 1-3 mm. long; involucre nearly globose, 
about 1 cm. thick ( not including the spines), burlike; phyllaries in about 5 series, very 
firm, often thinly arachnose near the tip when young, the body stramineous, nearly as 
broad as long and strongly tapered or rounded upward, abruptly giving way apically to 
the even more indurate and noxiously spreading spinose-tip which is subulate ( 3-9 mm. 
long), darker than the body and often near its base on each side bears a couple of very 
short spine-lobes; corolla yellow; achenes attached at a lateral notch slightly removed 
from the base on one edge; pappus bristles shining, white, 2-6 mm. Ion�, in several series, 
separate, not barbellate. Abundant in disturbed calcareous soil especially along roads over 
much of Edwards Plateau, n.-cen. Tex., s. part of e. Tex. and n. part of Rio Grande Plains, 
spring; nat. of Eur., now widely adv. 

5. Centaurca solstitialis L. BARNABY STAR-THrsTr.F.. Annnal 3-7 dm. tall, usually with
a single stem from the base, thinly arachnose over most of the herbage, widely branched 
above; basal leaves 5-8 cm. long, deeply pinnatifid, usually withered before anthesis; 
stem leaves 1-3 cm. long, essentially linear, long-decurrent as pronounced stem wings; 
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hea<ls tcnninating the branchlets, erect; involucre globosc, about 1 cm. thick ( not including 
spines), bur like; phyllaries in about 4 to 5 series, very firm, often thinly arachnose near 
the tip when young, the body greenish-stramineous and about as broad as long, rounded 
upward abruptly giving way to the even more indurate and noxiously spreading spinose 
tip which is subulate and stramineous ( those of the upper-middle phyllaries 10-17 mm. 
long) and often near its base bears on each side a couple of very short spine lobes; corolla 
yellow; achenes attached at a lateral notch slightly removed from the base on one edge; 
pappus bristles shining-white, 2-4 mm. long, in several series, separate, not barbellate, 
present only on the central (abortive?) achenes, the peripheral plump white achenes being 
epappose. Rare in disturbed soil especially along roadsides, n.-cen. Tex., spring-early 
summer; nat. of Eur., now widely adv. 

131. CARDUUS L. PLUMELESS THISTLE 

Annual or biennial herb 5-20 dm. tall, with few stems from the base; leaves alternate, 
decurrent, pinnatifid, with spiny-serrate margins; heads solitary or clustered at the ends 
of branches; involucre nearly cylindric to campanulate, 5 to 7 series of lanceolate acute 
spine-tipped phyllaries, strongly imbricate; receptacle covered with soft hairlike bristles; 
ray flowers absent; disk flowers numerous, perfect, fertile; corolla pink, deep-pink or 
rarely purple, deeply subequally 5-lobed; filaments separate; achenes attached basally to 
the receptacle; pappus bristles not plumose, sometimes barbellate in the lower part but 
the lateral projections only about as long as the breadth of the central axis or shorter; 
pappus deciduous as a unit because of the joining of the bristles into a ring basally. 

An Old World Temperate Zone genus of almost 100 species. The genus probably should 
be re-enlarged to include Cirsium which was originally excluded on the basis of the 
single technicality of pappus plumosity. 
1. Heads 30-50 ( -60) mm. thick, usually essentially solitary at the ends of branches;

some of the outer phyllaries spreading or even sharply reflexed ............... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. C. nu.tans.

I. Heads 10-15 ( -20) mm. thick, usually in close clusters of 5 to 10 heads at the ends of
branches; phyllaries mostly ascending ............ 2. C. tenuiflorus.

I. Carduus nutans L. MusK-THISTLE. Considered to be biennial, 4-20 dm. tall; leaves
pinnatifid, the lobes coarsely spiny-toothed; heads solitary at the ends of ascending 
branches that are usually naked and pedunculiform several cm. below the heads; involucre 
carnpanulate, usually 25-50 mm. thick, squarrose. Local on Edwards Plateau and to be 
expected elsewhere, May-July; nat. of Eur., now widely adv. in temp. areas. 

2. Carduus tenuifforus Curt. Considered to be annual, 3-10 dm. tall; leaves pinnatifid,
the lobes coarsely spiny-toothed; heads in close clusters of 5 to 10 heads at the ends of 
ascending leafy branches; involucre 10-15 (-20) mm. thick, the phyllaries ascending. Local 
on Edwards Plateau, Apr.-May; nat. of s. Eur., now widely adv. in dry temp. areas. 

132. CIRSIUM MILL. THISTLE. PLUMED THISTLE 

Winter annual, biennial or perennial herbs; leaves alternate, entire or often lobed,. 
usually also irregularly serrate, the whole blade plus each lobe plus each tooth usually 
ending in a spine-tip, sessile, often narrowed to a subpetiolar base, often slightly decurrent 
on the stem, often with a thin floccose wool beneath or on both surfaces; heads singly 
terminating the pedunculiform upper parts of the branches; involucre ovoid or subcylindric 
to urceolate or nearly globose, usually much broader and more saucer-shaped after anthesis 
and when tl1e achenes are mature; receptacle covered with soft hairlike bristles; phyllaries 
in many series, strongly imbricated, mostly lanceolate and nearly always each one ending 
in a spine-tip (not in C. muticum); ray flowers absent; disk flowers numerous, perfect, 
fertile; corolla usually mauve, reddish-purple, purple or pink, rarely white or yellowish 
( in C. horridulum ), deeply and subequally 5-lobed; filaments separate; achenes mostly 
oblong or elliptic-oblong, flattish, unribbed, attached basally to the receptacle; pappus of 
numerous bristles united in a ring at the base, the lower part of each bristle plumose, the 
entire pappus deciduous as a unit. 

A north-temperate genus of about 150 species. Differing from Carduus only in that 
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each unit of the pappus is decidedly plumose in the lower part; probably should be sub
merged in Carduus. 

1. Flowers pinkish or yellowish; phyllaries of the true involucre all with weak Bat tips
but the large heads ( 4-8 cm. broad) subtended and often equalled or surpassed 
by a false involucre of large very spinescent appressed bracteal leaves ......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... 2. C. horridulum. 

1. Flowers pinkish or purplish, rarely white and never yellow; at least the outer phyllaries
prickle-tipped or with firm points; heads either naked at base or with only a few 
narrow or linear bracteal leaves at the base shorter than the involucre ( 2) 

2 ( 1 ) . Outer phyllaries barely pointed, scarcely prickle-tipped; tips of inner phyllaries 
broadly lanceolate ............................. 7. C. muticttm. 

2. Outer phyllaries prickle-tipped ( 3)
3(2). lnvolucre 10-22 mm. high, nearly as broad as high or broader in Bower, much

broader in age( 4) 
3. Involucre 25-50 mm. high, higher than broad in flower, broader in age ( 5)
4( 3 ). Taproot well-developed, much-surpassing the ring of secondary roots near the

base of the stem .............................. 8. C. texanum.
4. Taproot poorly developed, stubby, shorter than the other roots so that the root system

is fibrous ..................................... 9. C. carolinianum.

5 ( 3). Rare in crevices of cliffs in mts. in the Trans-Pecos; phyllary tips straight in line 
with the body of the rigid phyllary and not differing much from it in texture; most 
of the phyllaries largely reddish-purple or purple-tinged .................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • • . . 1. C. Tumeri. 

5. Collectively widespread in sandy or rocky soils; phyllary tips (prickles) at least those
of the middle phyllaries of a different (paler, more indurated) texture than the 
body of the phyllary and often slightly more spreading than the body, or even 
reflexed; most of the phyllaries largely stramineous or blackish, only the innermost 
( if any) purple-tinged ( 6) 

6(5). Upper stem leaves with broad bases, subamplexicaul; plants strongly perennial, 
sometimes with creeping rhizomes, forming loose clumps or colonies; heads usually 
quite naked basally, about 1 cm. remote from the nearest bracteal leaf or if leaves 
closely subtending the head then these not differing substantially from those slightly 
farther down the peduncle ( 7) 

6. Upper stem leaves basally narrowed to a subpetiolar base; biennials or weak peren
nials; heads often with a few small narrow bracteal leaves at the base differing in 
their narrowness and crowded condition from the bracteal leaves slightly farther 
down the peduncle ( 8) 

7 ( 6). Leaves shallowly pinnatifid (lobes usually less than a third the total breadth) or 
rarely unlobed, upper and lower surfaces almost the same shade of gray, not 
decurrent or only decurrent as much as 5 mm. below the departure of the midrib 
from the stem ................................ 4. C. undulatu-ni. 

7. Leaves pinnatifid with lobes often more than a third the total breadth, upper surfaces
often strikingly darker ( less canescent) than the lower, decurrent at the base often 
as much as 10 mm. below the point of divergence of the midrib &om the stem ... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 3. C. ochrocentrum. 

8 t 6). Stem leaves entire to shallowly pinnatifid ( the lobes up to a third the total 
breadth); roots coarsely fibrous, not tuberous-thickened; flowering mainly from 
mid-June to September ......................... 5. C. iowense. 

8. Stem leaves (except the uppermost) more deeply pinnatifid on the average; usually
some roots with tuberous enlargements; Bowering mainly late May to July ..... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 6. C. terraenigrae. 

I. Cirsium Tumeri Warnock. CLIFF THISTLE. Roots perennial, rupicolous, not dislodged
&om their crevices; crowns fibrous, woody, 8-30 mm. thick; stems annual, herbaceous, 
5 to 30 from each crown, 15-45 cm. long, simple except just beneath the head clusters, 
usually horizontal or drooping from cliff overhangs, 3 mm. thick, greenish-brown with 
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paler striae ( exl:urrent midveins of leaves), thinly arachnose with flat jointed translucent 
hairs; intemodes much shorter than the leaves; leaves pale-green, crowded, oblanceolate, 
pinnately lobed, 10-15 cm. long at midstem or much longer at base of stem and reduced 
beneath the heads, glabrous except thinly arachnose along the midveins, superficially 
microscopically pustular, basally narrowly clasping, apically and marginally spinose with 
principal slender spines stramineous and 4-7 mm. long; heads essentially sessile, not 
calyculately bracteate, 60- to SO-flowered, disposed in subcorymbose terminal clusters of 
( 1 to) 3 to 5 per stem; involucres campanulate, 2-3 cm. broad; phyllaries strongly gradu
ated in 3 or 4 series, linear-lanceolate, rose-purple to royal-purple or magenta, the outer
most only a fourth as long as the innermost, marginally thinly arachnose, spine-tipped and 
with distinct midribs, the innermost round-keeled and long-acuminate into flattened 
stramineous tips; receptacles flat, 5-7 mm. wide, alveolate, thickly beset around the 
alveolae with white hairs about 1 cm. long; corollas slightly exceeding pappus, rose-purple 
to magenta, very slender, divided more than halfway into 5 very narrow lobes; achenes 
linear-oblong, about 5 mm. long. Rare in crevices of limestone or basalt bluffs and cliffs 
in the Trans-Pecos at elev. of 3,000-5,000 ft., July-Dec.; endemic. 

2. Cirsium horridulum Michx. BULL THISTLE, YELLOW nnsTLE. Winter annual or bien
nial, 1-10 elm. tall, rarely taller; stems commonly 5-10 mm. thick basally; flowering stem 
commonly solitary at the base, rarely much-branched above, usually with a solitary ter
minal head; leaves in over-all outline often broadly linear to lanceolate or oblanceolate, 
pinnatifid with shallow, spiny lobes; heads subtended closely by a false involucre or 
calyculum of large very spiny appressed bracteal leaves as long as or longer than the true 
involucre; involucre 4-8 cm. broad; phyllaries of the true involucre all with weak flat tips; 
corolla pinkish or yellowish. Carduus spinosissimus Walt. Common in open sandy places, 
e. and s.e. Tex. and coastal part of Rio Grande Plains, Mar.-May; mostly on the Coastal
Plain, Me. to Tex.

Some of the populations of rather small plants near the Texas coast seem to show some 
similarities to the Floridan taxon called C. vittatum Small, but it is extremely doubtful that 
they are specifically distinct from C. horridulum.

3. Cirsium ochrocentrum Gray. YELLOW-SPINE THISTLE. Subrhizomatous perennials
( 2-) 3-8 ( -12) dm. tall; leaves often with upper surfaces much less canescent than the 
lower, in over-all outline mostly lanceolate or oblanceolate but pinnatifid with extremely 
spiny lobes often more than a third the total breadth of the leaves, �hose of midstem 
narrowly decurrent basally often as much as 1 cm. below the point of departure of the 
midvein from the stem; upper stem leaves with broad bases, subamplexicaul, long-tapered 
to the apex; uppermost parts of the stems naked or if some of the smallest upper leaves 
closely subtend the head they are not differentiated into linear calyculate bracts but 
resemble the other bracteal leaves just below; heads at flowering time longer than thick, 
broader in age; involucre 25-50 mm. high; phyllaries often with a medial glandular 
black or vemicose strip, often ( at least when young) tomentose thinly at the base and 
also along the margins, the lower middle phyllaries ( 2.2-) 2.5-3 mm. br�ad and long
tapered to the very acute apexes, each phyllary provided with a straight spreading spine
tip differing in texture from the body of the phyllary; flowers purplish, rosy-lavender or 
rarely whitish. Frequent or local in open areas, often disturbed soil, Trans-Pecos and 
Plains Country, infrequent or rare e. to n.-cen. Tex. and Edwards Plateau, summer; Neb. 
s. to Tex. and w. to Ariz.

Apparently some populations show genetic contamination of C. ochrocentrum by C.
undulatum and vice versa. 

4. Cirsium undulatum (Nutt.) Spreng. Subrhizomatous perennial ( 2-) 3-10 ( -20) dm.
tall; leaves often with the upper surfaces nearly or quite as canescent as the lower, in 
over-all outline mostly broadly linear to lanceolate or oblanceolate but pinnatifid with 
somewhat or weakly spiny lobes usually less than a third the total breadth; leaves of 
midstem not at all decurrent or else decurrent for less than 5 mm. below the point of 
departure of the midvein from the stem; upper stem leaves with broad bases, sub
amplexicaul, long-tapered to the apex; uppermost parts of the stems naked or if some of 
the smallest upper leaves closely subtend the head they are not differentiated into linear 
calyculate bracts but resemble the other bracteal leaves just below; heads at flowering 
time longer than thick, broader in age; involucre 25-50 mm. high; phyllaries often with a 
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medial glandular black and/ or vernicose strip, often ( at least when young) tomentose 
thinly at  the base and also along the margins, the lower-middle phyllaries 2.5-3.5 ( -4) 
mm. broad and long-tapered to the very acute apexes, each phyllary provided with a
straight spreading spine tip differing in texture from the body of the phyllary; flowers
lavender, purplish or white. C. megacephalum (Gray) Cockll. Frequent locally in Plains
Country and n.-cen. Tex., infrequent s. to Edwards Plateau and the Trans-Pecos, May
June (-July); B.C. and most of w. U.S. e. to Man., Mich., Mo., Okla. and Tex.

Some Trans-Pecos plants which have been called C. perennans (Greene) Woot. & 
Standl. by some authors are referred here. Notes under C. ochrocentrum and C. undu
latum indicate the probability of past hybridization with those taxa. 

5. Cirsium iowense ( Pammel) Fern. \.Vinter annual or biennial ( or rarely perennial by
slender rhizomes?), usually with slender fibrous roots crowded at the crown, no definite 
taproot in evidence; stems few, 5-15 dm. tall; leaves mostly oblanceolate, with a num
ber of short spines along the margin, either nearly entire or with a few shallow lobes up 
to a third the total breadth; upper stem leaves narrowed to a linear subpetiolar base; 
heads in flower usually distinctly longer than thick, immediately subtended by a few 
linear calyculate bracteal leaves much shorter than the involucre; involucre urceolate 
or usually short-cylindric to cylindric-campanulate, 3-5 cm. high; phyllaries mostly 
stramineous marginally, usually with a darker subglandular subrhombic medial patch, 
usually nearly glabrous except on the margins, each with a spine-tip of a slightly differ
ent texture and slightly more spreading than the body of the phyllary, the lower-middle 
phyllaries 2.2-2.5 ( -2.9) mm. broad; flowers lavender. Locally abundant in disturbed 
usually calcareous open soil, n.-cen. Tex., rare in e. and s.e. Tex., June-Sept.; Plains 
States, Minn. and Ia. s. to Tex. 

Reports of C. altissimum ( L.) Spreng. in Texas are based on incorrectly determined 
specimens of this species. 

6. Cirsium terraenigrae Shinners. Biennial or weak perennial with crowded slender
fibrous roots near ground level, some of these often tuberous-thickened well below 
ground ( rarely preserved in prepared specimens); stems few, mostly 5-15 drn. tall; leaves 
mostly broadly linear or oblanceolate in over-all outline but deeply pinnately lobed, the 
lobes usually a third to nearly half the total breadth and rather spiny, often the upper 
surface distinctly less canescent-tomentose than the lower and nearly dark green; upper 
stem leaves narrowed to a linear subpetiolar base; heads in flower usually distinctly longer 
than thick, immediately subtended by a few linear calyculate bracteal leaves much 
shorter than the involucre; involucre urceolate to usually short-cylindric or cylindric
campanulate, 25-50 mm. high; phyllaries mostly stramineous marginally, with a darker 
subglandular subrhombic medial patch, nearly glabrous, each ( except sometimes the 
outermost) with a spine tip of a slightly different texture and slightly more spreading than 
the body of the phyllary, the lower-middle phyllaries ( 1.9-) 2.1-2.8 mm. broad; flowers 
deep-rosy-lavender. Locally abundant in open calcareous prairies, n.-cen. Tex., rare and 
local in restricted areas of calcareous soils in e. Tex., May-July; endemic or perhaps also 
in Okla. 

Reports of C. discolor (Muhl.) Spreng. in Texas are based on incorrectly determined 
specimens of this species. According to some researchers the name C. Engelmannii Rybd. 
may apply to this species. 

7. Cirsium muticum Michx. SWAMP-THISTLE. Biennial supposedly; stems thick and
hollow, 4-30 dm. tall; leaves thinnish, very deeply pinnatifid, the lobes almost half the 
total breadth; involucre ovoid-cylindric, 20-35 mm. high; outer phyllaries blunt and 
merely subulate-mucronate, not spiny-tipped; flowers purple or rarely whitish. Very 
rare in moist sand, usually acid areas, e. Tex., July-Aug.; s.w. Can. and n.e. U.S. s. to N.C., 
Tenn., La. and Tex. 

8. Cirsium texanum Buckl. Biennial ( ? ) or weak perennial from a slender napif orm
or irregularly tuberous-enlarged deep taproot, often with a ring of fibrous secondary roots 
near the top of the taproot; stems usually solitary at the base, ( 2-) 10-15 ( -20) dm. tall, 
often much-branched, the long branches erect or ascending; leaves slightly auriculate
clasping, those of midstem in outline usually narrowly obovate to lance-obovate, long
tapered basally, on each side with 3 to 9 triangular or rounded lobes which are in tum 
irregularly spiny-denticulate, above dark-green and glabrous or less commonly deciduous
floccose, beneath thinly grayish or whitish floccose-woolly; upper leaves reduced, broadest 
at the clasping base and tapering to the acute apex; upper ( 1-) 2-25 cm. of the flowering 
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branch essentially naked; involucre 14-22 mm. high, as broad as high or broader in flower, 
much broader in age, not subtended by any narrow bracteal leaves immediately at the 
base of the involucre; phyllaries often very thinly floccose in early head-condition, the 
innermost long-subulate and often purplish-tinged, the middle and outer ones not purplish
tinged, each with a prickle-tip usually spreading more than the body of the phyllary, the 
lower middle phyllaries at the base about 1 mm. broad (0.8-1.3, rarely to 1.5); disk 
pink, pink-purple, lavender-purple or rose-purple. Incl. var. stenolepis Shinners, Carduus 
austrintts Small. Locally extremely abundant especially in disturbed soils, along roadsides 
and in fields, nearly throughout except in extreme e. Tex., extreme w. part of the Trans
Pecos and the higher parts of the Plains Country, late spring-summer, rarely again in 
fall; Okla. to Tam., N.L. and Coah. 

In parts of the Edwards Plateau and the eastern part of the Trans-Pecos occur popu
lations showing some of the characters of C. undulatum and probably representing the 
result of genetic contamination of C. texanum by C. undulatum. Such plants served as 
the basis of Carduus Helleri Small and Cirsium Wrightii Gray. Possibly the present species 
should be called C. Wrightii Gray even though the original collections of it were of 
genetically mixed plants. 

9. Cirsium carolinianum (Walt.) Fem. & Schub. Biennial (?) or weak perennial,
with fibrous root-systems on a stubby taproot about 1 cm. long and only a little less thick; 
stems usually solitary at the base, moderately branched above, in all usually about I m. 
tall ( 3-15 dm); leaves relatively thin and pliable, above green and nearly glabrous or 
promptly glabrate or merely hirtellous, beneath with a dense white tomentum of close 
felt, not decurrent or decurrent for not more than 5 mm. below the point of departure 
of the midvein from the stem; peduncles naked or with only 1 or 2 remote bracteiform 
leaves, at the summit not bearing any calyculum of spinescent bracts below the heads; 
involucre 15-20 mm. high, usually as broad as high or broader even as early in develop
ment as an thesis; phyllaries spine-tipped ( except the innermost), not purplish ( except 
the innermost in some populations), the spine-tips spreading more than the body of 
the phyllary, basal portions of the lower-middle phyllaries about 1 mm. broad, the inner 
phyllaries very long-subulate; disk purple, pink-purple or lavender-purple, only 2-3 
(-4) cm. across. C. flaccidum Small. Locally abundant in openings in sandy, forested 
areas, e. Tex., late spring-summer; Ga. to Tex., n. to N.C., 0., Ind., Ill. and Mo. 

133. SILYBUM ADANS. MILK THISTI.E 

There are 2 species, both native to the Mediterranean region. 
I. Silybum Marianum ( L.) Gaertn. Annual or biennial 1-2 m. tall; leaves alternate,

to 8 dm. long and 3 dm. broad, mottled white especially in the vicinity of the veins, 
with clasping bases and wavy or lobed margins with many yellow spines; heads 25-50 
mm. thick, solitary at the ends of ascending branches, often nodding; involucre oblate;
phyllaries in many series, leathery, each with a spine-tip 1-2 cm. long or the outer ones
merely mucronate; receptacle fleshy and covered with hairlike bristles; ray flowers ab
sent; disk corolla purple; filaments united into a short tube slightly above the level of
their insertion on the corolla tube, free only just below the attachment to the anthers;
achenes glabrous, about 6 mm. long, basifixed; pappus shining white, in several series, the
bristles not plumose. Rare and local, Edwards Plateau, perhaps not a persistent member
of our flora, late spring-summer; nat. of Medit. region, widely adv.

134. CARTHAMUS L.

An Old World genus of 13 species; we have a single species. Another species, C.

tinctorius L. ( Saffiower) is cultivated for oil ( from the achenes) and orange dye ( from 
the corollas). 

I. Carthamus lanatus L. DISTAFF-THISTLE. Annual (allegedly), 4-12 dm. tall; leaves
alternate, firm, pinnatifid, the lobes coarsely spiny-toothed, basally subamplexicaul; heads 
solitary, terminal on the branches, broadly ovoid; outer phyllaries ending in leaflike 
appendages, the inner rigid ones appressed and spine-tipped; receptacle with scaly chaff; 
ray flowers absent; disk corollas yellow with red veins; achenes obpyramidal, 5-6 mm. 
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long, stramineous; pappus of several short scales in several series ( or in some species 
absent), the outer shorter, the inner to 1 cm. long and rigid. Rare in disturbed roadsides, 
n. part of Edwards Plateau (McCulloch Co.), June; nat. of Medit. region, now widely
adv.

135. ONOPORDUM L. CorroN THISTLE 

An Old World genus of about 40 species. 
1. Onopordum Acanthium L. Biennial (allegedly), usually (1-) 2-3 m. tall, with a

canescent cottony pubescence all over the aerial parts except the flowers; leaves alternate, 
mostly elliptic to elliptic-oblong in over-all outline, coarsely doubly spiny-serrate or 
shallowly spiny-lobed; heads often in a roughly corymbiform aggregation at the top 
of the plant, on short leafy-winged ascending branches, several cm. thick; phyllaries 
ascending to spreading, each nearly subulate, tapering only very slightly from near the 
base all the way to the spine-tip; receptacle neitlier setose nor scaly but deeply alveolate, 
fleshy or spongy in texture; ray flowers absent; disk corollas purple; filaments separate; 
achenes basifixed; pappus of slender barbellate bristles. Rare and local in n.-cen. Tex. 
( Tarrant Co.) near stockyards, May-July; nat. of Eur., adv. in N.A. 

136. GOCHNATIA H.B.K.

With about 40 species in the warmer parts of the Americas; we have a single species. 
1. Gochnatia hypoleuca DC. Much-branched shrub 1-2 (-3) m. tall; leaves alternate,

sessile, elliptic to lance-elliptic, 2-5 cm. long, unlobed, marginally entire and often 
slightly revolute, strikingly 1:iicolored, the dark upper surface almost blackish-green, the 
lower surface grayish or whitish with a very close fine dense tomentum; heads about 
1 cm. high, 7- to 12-flowered, in terminal subcorymbose clusters on the branches; in
volucres cylindric-obconic; phyllaries firm; in 3 or 4 series, strongly irnbricated, narrowly 
obovate, acute, green, turning brownish; receptacle essentially flat and naked; flowers 
all perfect and fertile; corollas apparently pinkish, bilabiate, the upper lip long-linear and 
ascending with 2 minute teeth apically, the lower lip deeply cut into 3 linear lobes; each 
of the 5 whitish anthers with 2 subulate appendages basally; achenes nanowly obpyra
midal, with about 3 or 4 angles, yellow-brown, shiny, antrorsely puberulent; pappus of a 
number of rather stiff dirfy-white bristles. Infrequent on gravel and caliche cuestas in 
extreme s. Tex. (Duval, Hidalgo, Jim Hogg, Starr and Zapata cos.), late Oct.-Feb.; Tex., 
N.L. and Coah. s. to Qro. and Hgo.

137. TRIXIS P. BR.

Weak shrubs to 1 or 2 m. tall, often semiscandent; leaves alternate, lanceolate or 
lance-elliptic, entire or marginally serrate, sessile, disposed under the heads almost in the 
manner of calyculate outer phyllaries; heads in irregular clusters toward the ends of the 
branches, 1-2 cm. high and wide, with about 12 to 14 flowers; involucre campanulate 
or obconic; phyllaries firm, 8, linear, terminally rounded, dorsally round-keeled in age; 
receptacle flat, alveolate, densely short-bristly around the sockets but not paleaceous; 
flowers perfect, fertile; corolla yellow, bilaterally symmetrical, the longer raylike por
tion with 3 teeth terminally, the other 2 shorter portions lance-subulate; each of the 2 
cells of each anther each with a long subulate white appendage proximally; achenes 
linear-columnar, minutely glandular-pubescent, 4-7 mm. long, flared apically to a pappus 
pedestal; pappus of very numerous huffy or ochraceous-white rather stiff bristles, per
sistent. 

About three dozen species of warmer parts of the New World. 
1. Leaves thin-membranous, the fine nerve reticulum conspicuous under a lens, drying

dark-green or blackish, beneath nearly glabrous and not punctate or if so the 
dots sparse .....................•••••.....•... 1. T. radialis.

1. Leaves firm-membranous, the nerve reticulum obscure, drying ochraceous or oliva
ceous-green, beneath puberulent and microscopically densely gland- or resin-
dotted ........... : . . . . . . . . . . . . . . . • . . . .....•.. 2. T. californica.
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I. Trixis radialis ( L.) 0, Ktze. Shrub 1-2 m. tall; leaves thin and with a fine nerve
net conspicuous under a lens, nearly glabrous beneath and rarely with a few sparse 
resin-dots, the whole drying dark-green; flowers bright-yellow. Frequent in extreme s. 
Tex. ( Cameron, Hidalgo, Jim Hogg, Kenedy, Starr and Willacy cos.) in brush on well
drained clay loam, July- Mar.; Tex. and N. L. s.e. to Pan.; W.I. 

2. Trixis californica Kell. Shrub about 1 m. tall; leaves thin but firm, the fine nerve-net
obscure, drying huffy or olivaceous-green, beneath with pubescence and densely beset with 
resin-dots; flowers bright-yellow. frequent in canyons, parts of the Trans-Pecos, May
Oct. ( following rains); Calif., Ariz.. N . M., Tex., Baja Calif., Son., Chih., Coah. and 
S. L. P.

138. PEREZIA LAG.

Perennial often somewhat rhizomatous herbs frow strongly ligneous underground 
crowns, often rusty-floccose at the upper nodes of the crowns and lowest node ( s) of the 
aerial stem; leaves alternate, the phyllot� obscure in one acaulescent species, essentially 
sessile and marginally usually spinose-dcntate; heads mostly 1-3 cm. high; involucre 
broadly obconical; phyllaries in 3 to 5 series, strongly imbricated, linear-subulate or 
lanceolate and acute or acuminate; receptacle essentially flat, not paleaceous but often 
areolate and slightly short-hairy around the sockets; flowers all perfect and fertile; corollas 
bilabiate, the lower lip raylike and 3-toothed terminally, the upper lip more or less 
deeply cleft into 2 teeth or lobes, purple, pink, rose-red or lavender, or so pale as to be 
nearly white; each of the 5 anthers with 2 subulate appendages basally; achenes linear
columnar, sometimes with a few obscure ribs, sometimes more or less attenuate upwards, 
often glandular-pubescent, at the summit flared into a pappus pedestal; pappus per
sistent, of many separate bristles. 

About 75 species in the warmer parts of the Americas. 
1. Essentially acaulescent herbs; leaves basal, pinnatifid; heads ( usually solitary) on

elongate scapose peduncles .........•.. ........ 1. P. runcinata.
1. Stems leafy; leaves not pinnatifid; peduncles not scapose ( 2)
2( 1). Plants usually taller; most leaves appreciably longer than broad ............. . 

• • . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 2. P. Wrightii. 
2. Plants 1-2 dm. tall; leaves about as broad as long ............. .. ............ . 

. . . . . . . . . . . . . . . . . . . . , ... .... .... . ..... .. ..... 3. P. nana.

1. Perezia runcinata ( D.Don) Gray. PEoNIA.. Leaves pinnati6d, crowded in a basal
rosette; scapes 8-33 cm. long, with 1 or 2 heads terminally; heads 2-3 cm. high, with 
about 40 or 50 flowers. Clarionea runcinata D.Don. Frequent in brush on calcareous soil, 
Rio Grande Plains, less frequent in e. parts of the Trans- Pecos and Edwards PJateau, 
Mar.-Nov.; Tex., N.L. and Coah., s. to Hgo. 

2. Perezia Wrightii Gray. BROWNFOOT. Erect leafy herb 6-13 dm. tall; leaves obovate
elliptic to oblong-elliptic, 2-7 cm. long, not lobed; heads crowded in small subcorymbose 
terminal groups, about 10-15 mm. high, with 8 to 11 usually pinkish flowers. Frequent 
or local in the Trans- Pecos, less frequent in Edwards Plateau and with an outpost in 
Cameron Co. in extreme s. Tex., June-Nov.; Ut., Ariz., N.M., Tex., Son., Chih., Coah., 
Dgo., N.L., S. L.P. and Zac. 

3. Perezia nana Gray. DESERT HOLLY. Colonial herb often forming extensive patches
in calcareous deserts by means of rhizomes; aerial shoots only 3-20 cm. tall, erect, spar
ingly branched, often somewhat zigzag; leaves firm, markedly spinose-dentate, rotund, 
appressed to the intemodes or ascending, usually 2-4 cm. long and broad; heads soli
tary at the stem tips, 19-28 mm. high, with 15 to 24 lavender-pink flowers. Frequent in 
the Trans- Pecos, infrequent in w. part of Edwards Plateau ( Sterling and Tom Green 
cos.), Apr.-Dec. (rarely in summer); Ariz., N.M., Tex., Son., Chih., Coah. and S. L.P. 

Not often collected because rarely found in flower in spite of its abundance. 

139. CHAPTALIA VENT.

Acaulescent perennial herbs, subrhizomatous with abundant fibrous roots; leaves ro
setted, narrowly obovate or oblanceolate, narrowed to a subpetiolar base, the under-
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surface whitish-tomentose, marginally entire or usually shallowly lyrate-pinnatifid; heads 
solitary at the ends of scapose peduncles; phyllaries well-imbricated in 4 or 5 series, 
acute, often tomentose dorsally; receptacle flat, with a depression at the point of attach
ment of each flower, the depression-margin often with short hairs but otherwise nude; 
flowers dimorphic or trimorphic, the more peripheral ones lacking anthers and lacking 
the upper corolla lip, the more central ones with 2-lipped corollas, the most central 
flowers either perfect and fertile or merely staminate and infertile; each of the 10 anther 
thecae with subulate tail at the lower end; achene fusiform, 5- to 7-ribbed, often 
glandular-pubescent; pappus of numerous rather rigid buffy-white bristles. 

About 25 species in warmer parts of America. 
1. Central flowers merely staminate, with abortive ovaries; east Texas ........... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. C. tomentosa. 
1. Central flowers perfect; not in east Texas .......... 2. C. nutans var. texana. 

1. Chaptalia tomentosa Vent. Leaves oblong-elliptic, obtuse or mucronate, entire or
toothed, 8-10 cm. long, 12-30 mm. broad, the upper surfaces of the young ones with 
thin tomentum which becomes lost, the lower surfaces densely white-tomentose; scape 
bractless, tomentose, to 35 cm. long and 1.5 mm. thick; heads erect at anthesis ( nodding 
when young and nodding also after anthesis); receptacle much broader than the pe
duncle, with about 60 trimorphic flowers; external pistillate flowers ( about 20) in one 
cycle, their corollas ray like ( lacking an upper lip), white, surpassing the involucre by 
3-6 mm., 4-nerved; internal pistillate flowers few ( 5 to 11), the corolla variable, from
2-lipped and somewhat larger than the style to tubular and only half as large as the
style; central flowers staminate, about 25, yellow, with abortive ovaries, corolla 2-lipped,
the lower lip of 3 toothlike lobes, the upper lip with 2 lobes; achene glabrous, 5- to
7-ribbed, beaked, the beak shorter than the body. Infrequent to rare in sandy forested
areas, e. Tex., Mar.-Apr.; Coastal States, N.C. to Tex.

2. Chaptalia nutans ( L.) Polak var. texana (Greene) Burk. SILVER-PUFF. Leaves broad,
membranous, at times very thin, ascending or prostrate, 6-15 cm. long, 24-40 mm. broad, 
lyrate, narrowed lo a subpetiolar base, tomentose on the underside, tomentum thick or 
thin; peduncles 1-6 dm. long, scapelike, ebracteate or rarely with 1 or 2 minute bracts; 
head nodding, 12-25 mm. high, with about 150 flowers; receptacle broad, flat, naked; 
pistillate flowers peripheral, raylike ( upper lip absent), generally rose-colored, the more 
internal pistillate flowers very numerous with their corollas filiform; perfect central 
flowers 2-lipped ; achene 5- or 6-ribbed, red-violet, 9-16 mm. long, 0.7 mm. thick, fusi
form, with a filiform beak comprising two-thirds the total length. Infrequent or rare in 
calcareous areas, Edwards Plateau, n.-cen., s.e. and Trans-Pecos Tex., and Rio Grande 
Plains, Mar.-Apr., again Sept.-Nov.; wanner parts of Arn. from Arg. n. to Tex. 

140. PINAROPAPPUS LEss.

Perennial herbs; leaves alternate, essentially glabrous, lobed or entire; heads solitary, 
terminating often somewhat scapelike branches; involucre obconical; phyllaries in several 
series, well-imbricated, texturally leaflike, linear or lanceolate; receptacle very slightly 
convex, with a chaffy scale subtending each flower; flowers ( type "d") perfect, fertile; 
corollas rosy-white or lavender-white or nearly pure-white, bilaterally symmetrical, the 
raylike portion 5-toothed terminally; achene obscurelr and rounded 5-ribbed, slender, 
strongly attenuate upward but the beaklike portion ribbed and of the same texture as 
the bodylike portion ( thus a "true beak" not present); pappus persistent, of a number 
of microscopically barbed huffy white bristles. 

About seven species, all North American. 
1. Plants with short rhizomes, forming tight clumps; rhizomes about 2-3 mm. thick but

not or rarely ligneous; phyllaries usually with a dead brownish or fuscous tip area 
.. .. .... .. ........... ....... .. ..... .......... 1. P. roseus. 

1. Plants forming mats over dolomitic limestone cliffs, with much-branched highly
ligneous crownlike stems mostly 3-4 mm. thick; phyllaries lacking an obvious 
sphacelate tip area •......• , • , •.• , •••••••...••• 2. P. parvus. 
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1. Pinaropappus roseus (Less.) Less. RocK-LEITUCE. Leaves often but not always

crowded near the base of the stem which is usually 1-3 elm. tall; heads about 15- 2 5  mm. high 
including the flowers. Frequent in open limestone areas, Edwards Plateau, Plains Country 
and n.-cen. Tex., Jess frequent in Rio Grande Plains and rare in s.e. Tex. ( usually brought 
in with gravel for railroads, roads, etc.), spring; Tex. s.e. to Chis.; another var. in Ariz. 
and Chis. 

2. Pinaropappus parvus Blake. A distinctive mat-forming woody-based perennial;
scapes scarcely 3 cm. tall, unmistakable. Locally abundant on dolomitic limestone cliffs 
of Guadalupe and Diablo mts. in the Trans-Pecos, June-July; also N.M. 

141. KRIGIA SCHREB.:m DWARF DANDELION 

Small herbs; leaves alternate or the uppermost opposite, often crowded near the base, 
sessile, basally narrowed; heads solitary on the branches; involucre of a single or double 
row of nearly equal phyllaries; calyculum usually absent; receptacle flat or slightly con
cave becoming slightly convex in fruit, naked; flowers perfect, fertile, the corolla ( of 
type "d") yellow; achenes ovoid-columnar to prismatic, slightly attenuate upward but 
not beaked; pappus absent or single or double, when present of a few hyaline scales or 
an inner ring of scabrous unequal bristles ( normally 5 or multiple of 5) and an outer ring 
of very short scales ( usually about 5 or 10). Cynthia D. Don; Cymbia ( T.&G.) Stand!. 

About 8 species in North America. 
I. Phyllaries 4 to 8 times as long as broad, linear-lanceolate to oblong-lanceolate, rela

tively numerous ( 8 to 16), becoming shrivelled and reflexed in age, never keeled, 
scarcely even with a definite midvein; inner pappus of bristles 4.5-8 mm. long, 
outer pappus of as many or fewer short scales less than a fourth as long ( 2). 

I. Phyllaries 1.5 to 3 times as long as broad, lanceolate to ovate, remaining erect and
expanded in age, relatively few ( 4 to 10), with midvein which in age becomes 
prominent and keel-like; pappus absent or of short scales or of short bristles to 
2 mm. long and an equal number of hyaline scales a third or more as long ( 3) 

2( 1 ). Involucre 7-15 mm. high, scarcely enlarged in fruit; perennial from a short caudex 
............................................. I. K. Dandelion.

2. Involucres 4- 6.5 mm. high ( to 9 mm. in fruit); annual or persisti?g !o.r one winter only
............................................. 2. K. virg,n,ca. 

3 ( 1). Stems leafless and unbranched ( but robust or partly buried plants may develop
short basal intemodes); well-developed pappus present or short scales or both 
scales and bristles ............................ 3. K. occidentalis.

3. Stems leafy, branched ( but leaves may be crowded near the base in stunted plants);
pappus absent or merely a minute scaly crown ( 4). 

4 ( 3). Involucres 3-4.3 mm. high in flower, 3.3- 5.3 mm. high in fruit; rays 2-4 mm. 
long ......................................... 4. K. oppositifolia.

4. Involucres 5.3-8. 5 mm. high in flower, 6.2-8.5 mm. high in fruit; rays 5-10 mm. long
............................................. 5. K. gracilis.

I. Krigia Dandelion (L.) Nutt. POTATO-DANDELION. Perennial 10-4 5 cm. tall, from a
crown with fibrous root system and slender rhizome bearing tuberlike enlargements; 
leaves crowded at the base of the aerial shoot, numerous, with a narrow subpetiolar base, 
elliptic to oblanceolate or lanceolate or linear-lanceolate, entire to pinnatifid, nearly 
glabrous; flowering stems scapelike, each terminating in a solitary head; involucre 10-15 
mm. high; phyllaries 15, erect, in 2 series, free from each other, oblong-linear to lance
linear, acute, green, scarious -margined; receptacle flat or low-convex, naked; rays 12-17
mm. long; achenes columnar, 10- to 15-ribbed, appressed-pubescent, about 2.5 mm.
long and 1 mm. thick, reddish-brown; inner pappus of 2 5  to 4 5  unequal scabrous bristles
5-8 mm. long; outer pappus of 10 oblong-lanceolate acute or acuminate hyaline scales
0.6-1 mm. long. Frequent in sandy soils, e. and s.e. Tex., infrequent w. to n.-cen. Tex.,
spring (-early summer); Gulf States, n. to N.J., Ind., Ill., Mo. and Kan.

m Adapted from L. H. Shinners in Wrightia l:18 7- 2 0 6.194 7. 
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2. Krigia virginica ( L.) Willd. Annual with short taproots, rarely overwintering, 4-35
cm. tall; leaves crowded at the base, narrowed to a subpetiolar base, cuneate-oblong to
spatulate-oblong or oblanceolate, sharply and remotely denticulate to pinnati6d, often
with glandular-capitate hairs; head-bearing stems scapelike, 1 to many, each with a
solitary terminal liead; involucre turbinate or broadly campanulate, 4.8-6.5 mm. high in
flower, 5.2-9 mm. high in fruit; phyllaries 10, erect or suberP.ct, in 2 equal series,
glabrous, long-acute, becoming widely spreading and ultimately reflexed, with hyaline
margins; rays linear-oblong, 4-7 mm. long; achenes narrowly conical-columnar, 1.8-2
mm. long, 15-ribbed, more or less angular in transection, scabrous-pubescent, reddish
brown; pappus of 5 scabrous bristles 4.5-5.5 mm. long and 5 rounded-truncate hyaline
scales 0.6-1 mm. long. Frequent in sandy soils, e. Tex., infrequent w. to n.-cen. Tex.,
rare in Llano region, spring (-Nov.); e. U.S.

3 . .Krigia occidentalis Nutt. Annual 4-16 cm. tall, from inconspicuous taproots plus 
fibrous root systems; leaves crowded at the base, linear-lanceolate to oblong-lanceolate or 
elliptic to spatulate, narrowed to a subpetiolar base, entire to pinnatifid; stems several, 
scapelike, each terminating in a solitary head; involucre turbinate or campanulate, 2.5-
5.5 mm. high in flower, 4.3-6.5 mm. high in fruit; phyllaries ( 4 or) 5 ( to 7), united in 
the basal fourth to third their length, more or less overlapping, remaining erect in fruit, 
the involucre becoming closed by shrivelling after tl1e achenes are shed; phyllaries 
lanceolate to lance-ovate, with scarious margins; rays 3.5-3.8 mm. long; achenes conical
columnar, 1.3-1.7 mm. long, slightly flared at summit, 10- or 15-ribbed and more or less 
angular, cinnamon or red-brown at maturity; pappus of 5 scabrous bristles 1.2-2 mm. 
long (rarely shorter, often unequal) plus 5 transparent flabelliform scales 0.4-0.6 mm. 
long. Frequent, n.-cen. and e. Tex., infrequent to s.e. Tex. and w. to Llano region, 
spring; Mo., Okla., Ark. and Tex. 

4. Krigia oppositifolia Raf. Annual from a 
1

redominately fibrous root system; stems
erect to half decumbent, usually 35-40 cm. tal , freely branching, glabrous or sparingly 
pubescent with capitate hairs, the ultimate branchlets pedunculiform and naked for 
2-15 mm. below the heads; lower leaves alternate or subopposite, sessile, basally nar
rowed and subpetiolar, clasping, to 55 mm. long, the distal portion linear-lanceolate to
elliptic; upper leaves smaller, the uppermost usually subopposite and unequal in size,
elliptic or narrowly oblong to lance-linear; involucres urceolate, 3-4.3 mm. high in flower,
3.4-5.3 mm. high in fruit; phyllaries 5 to 8, in 1 or 2 series, equal, remaining erect; rays
2-4 mm. long; achenes ovoid-columnar, 1.4-1.6 mm. long, strongly 10- or 15-ribbed,
cinnamon-red to dark-red-brown at maturity; pappus absent or a minute scaly crown
as much as 0.2 mm. long. Common in e., s.e. and n.-cen. Tex., infrequent w. to Llano
region, spring (-Nov.); Gulf States, n. to N.C., Tenn., Ark. and Kan.

5. Krigia gracilis (DC.) Shinners. Annual from a predominately fibrous root system,
erect or ascending, 8-40 cm. tall, freely branching, glabrous or sparingly pubescent with 
capitate hairs, the ultimate branchlets pedunculiform, naked for 25-160 mm. below the 
heads; lower leaves alternate or subopposite, sessile, basally narrowed and subpetiolar, 
clasping, the distal portion lance-linear to narrowly oblong-lanceolate; upper leaves 
subopposite or opposite, clasping; involucres broadly urceolate, 5.3-8.3 mm. high in 
flower, 6.3-8.5 mm. in high in fruit; phyllaries 8 to 10, in one series but with overlapping 
scarious margins, ovate or ovate-lanceolate; rays 5-10 mm. long; achenes ovoid-columnar, 
1.4-1.7 mm. long, strongly 15-ribbed; pappus absent or an obscure scaly crown. Local in 
seasonally moist clay loam, n.-cen. Tex., infrequent w. to the Llano region, e. to the s. 
part e. Tex., spring (-Nov.); endemic. 

142. CICHORIUM L.

About 9 species in temperate parts of the Old World. 
1. Cichorium lntybus L. CmcoRY. Rhizomatous perennial 2-10 dm. tall; rhizomes

somewhat fleshy, branching, deep; stems few, simple below, rigidly and divaricately 
branched above; leaves alternate, sessile, the basal ones lyrate- or runcinate-pinnatifid, 
those of lower stem merely serrate or dentate and oblanceolate, those of the upper stems 
reduced to mere rigid bracts, to about 35 cm. long and 2-7 cm. wide; many of the heads 
borne sessile at the nodes, others solitary at the ends of spreading rigid naked pedunculifonn 
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branches; involucres roughly cylindroid, about I cm. high, in an inner double series of 
erect membranous phyllaries ( the distal margins of which are glandular-ciliate) and some 
much shorter ( outer squarrose or reflexed ones), also glandular-ciliate-fringed, the 
whole involucre basally eventually becoming white-indurate; receptacle convex, fur
nished with a few chaffy scales; flowers few ( about 15); corollas ( type "d") blue, 
terminally ff-toothed; achenes obscurely striate, plump, not regularly compressed, not 
ribbed, glabrous; pappus a low crown of minute scales. Infrequent, along roads, n. half 
of Tex., spring-fall; nat. of Eur., now widely adv., sometimes cult. 

The ground and roasted roots of this species are commonly mixed with coffee. Another 
species, C. Endivia L. (endive), is a popular green and potherb. 

143. NOTHOCALAIS GREENE

About 4 species in North America. 
1. Nothocalais cuspidata ( Pursh) Greene. Acaulescent perennial herb from thick some

what fleshy scaly vertical rhizomes ( or corms?); leaves all crowded at ground level, 
linear-lanceolate, somewhat fleshy and glaucous, 10-17 cm. long, 5-19 mm. broad, upon 
drying becoming very undulate along the margins and minutely fringed with crisped 
white hairs; scapes 13-30 cm. long, erect; heads solitary on the scape; involucre obconi
cal; phyllaries in 2 ( or 3) series, subequal or weakly imbricate, the inner lanceolate, 19-27 
mm. high, broadly hyaline-margined and acuminate-tipped, the outer ones only slightly
shorter; calyculum absent; receptacle slightly convex, naked; flowers numerous, perfect,
fertile, all bilaterally symmetrical; corolla raylike, yellow, terminally 5-toothed; achene
columnar, very gently tapered apically but truncate and not beaked, brownish, about
1 cm. long, with about 10 prominent smooth ribs; pappus of about 70 shiny white non
plumose persistent bristles, dorsiventrally flattened basally, as long as the achenes, toward 
the bases united to various lengths into scalelike members. Agoseris cuspidata ( Pursh) 
Raf. Rare in prairies, n.e. part of Panhandle ( Lipscomb, Ochiltree and Roberts cos.) in 
Plains Country, May.; Wisc. to Mont., s. to Mo., Tex. and N.M. 

144. MICROSERIS D. DoN

About 14 species in western North America, plus 1 in Chile, 1 in Australia and 1 in 
New Zealand. 

I. Microseris linearifolia (DC.) Sch. Bip. Annual 1-3 dm. tall; taproot whitish, 2-3
cm. thick; stems several from the base, erect, subscapose; leaves alternate, crowded near
or at the base, 3-20 cm. long, with minute white crisped hairs near the margins, nearly
linear but pinnatifid with short linear lobes; heads solitary, terminating the nearly naked
stems; receptacle naked, slightly convex; involucres of roughly 2 series of slightly un
equal phyllaries, about 2 cm. high; phyllaries lanceolate, acute or even subulate, very
thin-membranous or even scarious with hyaline margins, erect at anthesis, eventually
deflexed; flowers 70 to 100, perfect, fertile, bilaterally symmetrical with a long yellow
5-toothed ray; achenes about 8-10 mm. long, essentially linear-cylindric or slightly
swollen in the lower half, black at maturity, IO-ribbed; pappus of 5 nearly linear scales
a little longer than the achene, basally overlapping, near the apex bifurcate and with a
subulate awn in the fork. Rare in moist meadows near springs in the Trans-Pecos ( Hueco
Tanks, El Paso Co.), May; Wash., Ore., Ida., Calif., Nev., Ut., Ariz., Baja Calif.,
Son., N.M. and Tex.

145. PYRRHOP APPUS DC. FALSE DANDELION 

Herbs; leaves alternate (often crowded at the base where the phyllotaxy is obscure), 
thin, often with a minute fringe of crisped white hairs; stems few, the branches few or 
none ( stems in a few species scapelike); heads solitary at the ends of branches or stems; 
involucres in flower about 15-23 mm. high, roughly cylindrical but slightly flared upward; 
phyllaries numerous, lance-subulate, acute, thin, mostly green but with thin hyaline 
margins, in 2 definite size-classes; inner (longer) phyllaries in 2 subequal series, at 
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anthesis appearing slightly coalescent but afterwards pulling apart into discrete units 
and gradually becoming spread and ultimately reflexed at maturity of achenes, each near 
the tip on the dorsal side with a glandular area which at anthesis projects dorsally as a 
crest about l mm. high making the end of the phyllary appear 2-pointed; outer phyllaries 
much shorter, calyculate, subulate, 2-4 mm. long; receptacle very slightly convex, naked; 
flowers all perfect, fertile; corolla sulphur-yellow, bilaterally symmetrical, the ray 5-
toothed terminally; achene brown basally with a plump fusiform body portion, with 5 
broadly rounded ribs, the upper portion of the body antrorsely scabrous with scale
like projections, the body abruptly giving way upwaTd to the very long filiform beak 
longer than the body ( this beak at the very top slightly flared to form a pedestal for the 
pappus); pappus pedestal with a villous ring of reflexed microscopic hairs; pappus of a 
large number of capillary bristles ( not plumose), tawny-white or huffy-white, per
sistent on the pedestal ( although the beak itself is easily broken, sometimes making it 
appear as if the pappus is deciduous as a unit). Sitilias Raf. 

A genus of about 8 species in North America. The genus is superficially similar to 
Taraxacum, and the plants are often mistaken for the latter (and vice versa}. In Taraxa
cum the pappus is always white or yellowish-white, never with a tawny tinge, and the 
basal leaves are always definitely runcinate; furthermore, the true dandelions are all 
introduced in Texas, and nearly always found in disturbed areas in towns and other areas 
of human habitation. 

1. Perennial, the slender vertical root terminating 3-10 cm. below ground level in a
tuberous thickening about 1 cm. thick ............ 1. P. grandiflorus. 

1. Annual from slenderly napiform taproots ( 2)
2 (1}. Leaves of upper half of ( sometimes scapelike) stems lanceolate, unlobed or

with a small lobe on each side near the base; lower stem and basal leaves lanceo-
late or oblanceolate, rarely lobed, usually merely toothed ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. P. carolinianus. 

2. Leaves of upper half of ( often scapelike) stems pinnatifid with usually 2 or 3
linear lobes on each side; lower stem and basal leaves usually pinnatifid, some
times merely toothed when produced very early or very late in the season ( Febru-
ary or late May) ............................. 2. P. multicaulis. 

I. Pyrrhopappus grandifforus (Nutt.) Nutt. Perennial herb with vertical roots termi
nating several cm. below ground level in a globose or prolate tuberous thickening 5-12 
mm. thick; leaves pinnatifid, crowded at ground level in a rosette; stems solitary or 2 or
3 scapelike, ( 1-) 2-3 din. tall, naked or with a few scattered subulate bracts; heads
solitary, terminating the scapes. Frequent in open calcareous areas, Plains Country, rare
in n.-cen. and s.e. Tex., and the s. part of e. Tex., Mar.-May( -June); Kan., Colo., Okla.,
N.M. and Tex.

Exceedingly similar to some forms of P. multicaulis. The vast majority of prepared
botanical specimens, lacking the complete root system, are not definitely assignable to 
species. The perennial P. Rothrockii Gray, with junceous habit, narrow leaves and small 
heads ( only about 14 mm. long, even in fruit) has been reported to occur in Texas, but 
no specimens have been seen. 

2. Pyrrhopappus multicaulis DC. Annual herb from slenderly napiform taproots, ( 1-)
2-5 ( -8) dm. tall; stems few, mostly simple except in unusually robust plants; leaves
usually crowded toward the base, with only 1 or 2 ( or 3) nodes above; basal leaves
usually pinnatifid, less commonly merely toothed; leaves of the upper nodes ( if any)
reduced, pinnatifid, with 2 or 3 linear lobes on each side; heads few to many. P. Geisen
Shinners. Abundant in n.-cen. and s.e. Tex. and Rio Grande Plains, less common in
Edwards Plateau and s. and w. parts of e. Tex. and Plains Country, spring; Coah., N.L.,
Tam., Tex. and Okla.

A rather variable species with apparently some of the variability owing to widespread 
genetic intercontamination with P. carolinianus. The proposed segregate P. Geiseri con
sists of a suite of such introgressants. In the Brownsville region occur some plants with 
shallowly lobed elongate leaves and attenuate habit of P. Sessaeant1s ( D. Don} DC., a 
Mexican species which probably grades into P. multicaulis. Near EI Paso occurs a variant 
in which, as in P. carolinianus, the lower lobes of the upper leaves are nearly suppressed. 

3. Pyrrhopappus carolinianus (Walt.) DC. Annual herb from slenderly napifonn
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taproots, ( 2-) 3-7 ( -10) elm. tall; some leaves crowded near the base, mostly oblanceolate, 
dentate or uncommonly shallowly lobed, some well-developed leaves (but smaller than 
the basal ones) scattered along the stem which is rarely scapiform and sparingly 
branched; leaves of upper half of plant lanceolate, unlobed or only with a single lobe 
on each side very near the base. Frequent in sandy soils, e. and s.e. Tex., rare in Plains 
Country ( Hemphill Co.) and n.-cen. Tex., spring-early summer; s.e. U.S., n. to Del., 
Ind., Mo. and Kan., w. to Okla. and Tex. 

146. LYGODESMIA D. DoN
° SKELETON-PLANT 

Annuals or perennials from branched slender subrhizomatous bases; stems green, 
striate, tough, wiry, usually intricately branched; leaves alternate, the basal ones some
times much-lobed but most of the leaves reduced to small or minute linear or subulate 
bracts; heads solitary, terminating the ultimate branches; involucres nearly cylindroid, 
at least at anthesis; phyllaries definitely of 2 size-classes, few, the inner ones subequal 
and the outer ones much shorter and forming a calyculum, all grayish-green and with 
very narrow scarious margins; receptacle slightly convex, naked; flowers relatively few, 
the rays rosy, pink, lavender, blue or purple, never yellow, 5-toothed terminally; achenes 
narrowly columnar, few-ribbed or few-angled, truncate apically, not narrowed to a beak 
nor regularly compressed in any direction; pappus of a number of bristles that are weakly 
dorsiventrally flattened basally and in some species plumose, in some species persistent 
and in others deciduous in groups. Step1ianomeria Nutt. 

A genus of about 30 species, all North American. 

1. Pappus bristles not plumose; invo!ucre 10-21 mm. high ( 2)
1. Pappus bristles plumose; involucre 8-11 mm. high ( 3)

2( 1). Involucre 16-21 mm. high ..... ............... 1. L. texana. 
2. Involucre 10-15 mm. high ........................ 2. L. funcea. 

3 ( 1). The lateral projections of the pap pus very short ( about 0.2-0.5 mm. long) and 
present only in the upper half to two-thirds the length ................... . 
. . . . . . . . . . . . . . . . . . . .......................... 5. L. Bigelovii. 

3. Lateral projections of bristles longer or if nearly as short as those above then present
nearly to the base ( 4) 

4 ( 3). Pappus bristles plumose to near the base but not to the base ( the basal 0.5-1 mm. 
of bristles not plwnose), the lateral hairs 1-1.4 (-2) mm. long ............... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. L. pauciflora. 

4. Pappus bristles plumose essentially to the base ( plumose to within 0.2 mm. of the
base), the lateral hairs averaging only 0.6 mm. long .. 4. L. tenuifolia. 

I. Lygodesmia texana ( T.&G.) Greene. Loosely clumped perennial from slender
branched rhizomes; aerial shoots subsimple to freely branched, ( 2-) 4-6 chn. tall; basal 
and lowermost stem leaves pinnatifid, the medial portion and the lobes linear; leaves 
of midstem somewhat reduced, linear-subulate, the upper half of the plant essentially 
leafless; involucre 10-21 mm. high; rays usually lavender, varying to bluish or rosy; pappus 
of a number of nonplumose bristles. L. ramosissima Greenm. Frequent in open usually 
calcareous places in the Trans-Pecos and n.-cen. Tex., Edwards Plateau, Rio Grande 
Plains and Plains Country, and s. parts of e. and s.e. Tex., spring-fall; Chih., Coah., Tex. 
and Okla. 

The plants of Mexico and Trans-Pecos Texas are more freely branched, on the average, 
than those east of Trans-Pecos Texas and of Oklahoma, and perhaps deserve separate 
recognition; they have been called L. ramosissima Greenm. 

2. Lygodesmia jW1cea ( Pursh) D. Don. Clump-forming perennial from deep branched
rhizomes; aerial shoots intricately branched, 2-5 dm. tall; essentially all leaves reduced, 
linear or subulate, bractlike; involucre 10-15 mm. high; rays pink to pale-violet; pappus 
of a number of bristles, not plumose. Infrequent in prairies, higher parts of the Plains 
Country, June-Aug. (-Oct.); Wisc. to Alta., s. to Mo., Okla., Tex., N.M. and Ariz. 

0 See Appendix. 
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3. Lygodesmia pauciflora (Torr.) Shinners. Clump-forming perennial from branched
rhizomes; aerial shoots (1-) 2-3 ( -5) dm. tall, much-branched, usually grayish and glau
cous; basal leaves ( usually withered in prepared botanical specimens) and lower stem 
leaves linear with small linear lateral lobes or teeth; involucre about 9-10 mm. high; 
rays pink or pale-pinkish-lavender (rarely white?); pappus of a number of bristles, each 
plumose for most of the length but not in the basal 0.5-1 mm. of the length where merely 
microscopically scabrous, the axis at the base dorsiventrally flattened, the longest diame
ter being 1.5 to 2 times as great as the smallest diameter, the lateral hairs of the upper part 
1-1.4 (-2) mm. long; achene 1.5-2 mm. long; Ptiloria scabrella Greene, P. neomexicana
Greene. Frequent in crevices and exposed rocky prairies, Plains Country and Trans-Pecos
mts., infrequent in w. part of Edwards Plateau, spring-summer; Kan., Colo., Okla., N.M.
and Tex. ( closely related, perhaps conspecific, taxa w. to Calif.).

The plants of the Plains Country are, on the average, lower in stature, more spreading 
and more intricately branched than the Trans-Pecos plants which have been given the 
name Stephanomeria neomexicana ( Greene) Cory. 

4. Lygodesmia tcnuifolia (Torr.) Shinners. Perennial forming clumps from branched
rhizomes; aerial shoots ( 2-) 3-5 ( -7) dm. tall, branched at least in the upper part, often 
subsimple below; basal and lower stem leaves linear, sometimes with small linear lateral 
lobes but these often absent; leaves of midstem usually 1-3 cm. long, linear; involucre 
8-11 mm. high; rays pink or lavender-pink; pappus of a number of bristles, each plumose
for nearly the entire length ( at least to within 0.2 mm. of the base), the axis basally
dorsiventrally flattened, the longest diameter being 1.5 to 2 times as great as the smallest
diameter, the lateral hairs averaging only 0.6 mm. long. Stephanomeria tenuifolia (Torr.)
Hall, S. Wrightii Gray. Infrequent in Trans-Pecos mts., rare in w. part of Edwards
Plateau, June-Aug. (-Sept.); N.M., Tex., Coah., Chih. and possibly farther n. and w.

5. Lygodesmia Bigelovii (Gray) Shinners. Annual with slenderly napiform taproots;
stems simple below, much-branched above, 2-5 dm. tall; basal and lower stem leaves 
pinnatifid, semiamplexicaul, grading upward to nearly linear leaves and eventually to 
minute bracteal leaves; heads nwnerous; involucre about 8 mm. high; rays pink; pappus 
of a number of bristles, each plumose in the upper half to two-thirds the length ( not in 
the basal portion), the axis basally dorsiventrally flattened ( twice as broad as thick), the 
lateral hairs of the upper portion 0.2-0.5 mm. long. Very rare if still extant ( reported to 
occur at Fronteras, El Paso, but not collected in Texas since 1852 ), May-June; Ariz., Ut., 
Calif. and Nev. 

147. RAFINESQUIA NUIT. PLUME-SEED 

A genus of 2 species of southwestern United States. 
1. Raflnesquin neomexicana Gray. Probably winter annual with taproots; stems essen

tially glabrous, much-branched at and near the base, ascending 2-5 dm. tall, often 3-5 
mm. thick near the base, each ultimate branch terminating in a head; lower leaves pin
natiGd, upper ones reduced and only about 5-10 mm. long, clasping the stem and with a
few lateral lobes near the base; heads ( 15-) 20-25 mm. high including the rays and the
pappus; involucre narrowly campanulate or in flower nearly top-shaped, with a double
inner series of long lance-subulate membranous phyllaries with scarious margins and
some extremely short outer calyculate ones; receptacle slightly convex, sometimes with a
few hairlike bristles; corolla ( type "d") purplish-white to usually pale-pink, 5-toothed
terminally; achenes about 11 mm. long, with a fusiform body but in the upper third
slightly attenuate to a stout beak, brownish, scabrous, basally excavated so that the point
of vascular attachment is in the middle of a minute concavity; pappus of about 10 units
which are dorsiventrally flattened but very narrow, Sliform-subulate and long-plumose
for most of the length ( but not at the extreme tip!). Infrequent in deserts in the Trans
Pecos (El Paso), Apr.; Calif., Ut., Nev., Ariz., N.M., Tex. and Chih.

148. MALACOTHRIX DC.

A genus of 20 species of western North America. 
I. Malacothrix Fendleri Gray. Nearly glabrous taprooted annual, many-stemmed from

the base, 1-2 dm. tall, with 1;11any nearly linear basal and lower stem leaves ( the latter 
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with some teeth or weak lateral lobes); stems sparingly branched, each ultimate branch 
terminating in a head; heads about 1 cm. high; involucre hemispheric, of a double series 
of equal inner phyllaries and 2 or 3 outer much shorter somewhat imbricated subcaly
culate ones, all thin-membranous and with narrow scarious margins; receptacle slightly 
convex, quite naked; corolla ( type "d") yellow, 5-toothed terminally; achenes columnar, 
about 2 mm. long, not attenuate toward the apex, dark-brown, with 15 dose flutings or 
ribs, at the very summit with a thin-edged cup fitting around the base of the pappus; 
pappus of a number of ascending soft nonplumose bristles that are attached to each other, 
all deciduous as a unit except for 1 persistent pappus bristle. Rare in the Trans-Pecos ( El 
Paso Co.), Apr.; Ariz., N.M., Chih. and Tex. 

149. CALYCOSERIS GRAY

A genus of 2 species in North America. 
I. Calycoseris Wrightii Gray. WmTE CUP-FRUIT. Taprooted annual, several-stemmed

from the base, 5-20 cm. tall; leaves crowded near the base, pinnately lobed, the median 
portion and the lobes nearly linear; upper leaves greatly reduced, to mere bracts on the 
subscapose stems; stem often sparingly branched near the top and each fork bearing 
numerous stipitate tack-shaped glands, terminated by a head; heads 11-15 mm. high; 
involucre roughly hemispheric, with a long double series of equal inner phyllaries that 
are thin, membranous and broadly scarious-margined, plus 2 or 3 series of much shorter 
unequal imbricated subequal phyllaries at the base; receptacle essentially naked or with 
some scattered hairlike projections; corolla ( type "d") long, whitish or with a rosy- or 
purplish-tinge ( especially on the dorsal side) and terminally 5-toothed; achenes with a 
fusiform body basally, contracted into a slender beak in the upper third or fourth the 
length, with about 6 flutes or ribs, at the very apex with a minute thin-walled cup sur
rounding the base of the pappus; pappus of a number of whitish slender bristles lightly 
coalescent at their bases, the whole pappus tending to dehisce as a unit though easily 
broken into 2 or more units. Rare in the Trans-Pecos (El Paso Co.), Mar.-Apr.; Ut., 
Calif., Ariz., N.M. and Tex. 

150. TRAGOPON L.

Biennials with deep napifonn taproots; stems 1 or few, ( 2-) 3-8 dm. tall, basally ( 3-) 
5-9 mm. thick, sparingly and ascendingly branched above, coarse and very tough ( difficult
to break); leaves alternate, lance-linear, long-tapered to a fine point; upper ( 5-) 10-15
cm. of ultimate branches essentially naked, pedunculiform, 5-10 mm. thick, each capped
by a head 8-12 cm. in diameter; involucre roughly obconical, 3-4 cm. high at anthesis, to
7 cm. after anthesis; phyllaries in 2 series, subequal, lance-linear or subulate, attenuate
to a fine point, the longer ones always surpassing the rays; calyculum absent; receptacle
flat, rough, not chaffy; Rowers perfect, fertile, numerous; corollas bilaterally symmetrical,
yellow or purple, the ray 5-toothed terminally; achenes 25-36 mm. long including the
beak, with a narrowly fusiform 5-ribbed basal body with much antrorse subspinose 
roughening, the slender beak about as long as the body; pappus persistent, of a number of 
plumose bristles which are dorsiventrally flattened. 

A genus of about 50 species of temperate Eurasia (1 reported native to South Africa), 
several of them now widely adventive in temperate areas. 

1. Corolla lemon-yellow ............................ 1. T. dubius.
1. Corolla dark-violet .............................. 2. T. porrifolius.

1. Tragopogon dubius Scop. GoAT's-BEARD. Low and bushy, the branches originating
from near stem base; flowers 100 to 200 per head; bracts usually 13 per head, long, nar
row; rays lemon-yellow; achene body gradually narrowed to and not strongly differentiated 
from the beak; outer achenes pale-brown, the inner ones stramineous; pappus white. 
T. ma;or Jacq. Infrequent weed of Plains Country, rare in the Trans-Pecos and n.-cen.
Tex., May-June (-July); nat. of Eur., now widely adv.

2. Tragopogon porrifolius L. SALSIFY, OYSTER PLANT. Stout but strict, the branches
fewer and usually originating higher on the stem than in T. dubius; flowers 84 to 117 per 
head; bracts usually 8 per head, relatively broader and shorter than in T. dubius; rays 
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dark-violet; achene body abruptly narrowed lo and clearly differentiated from the some
what longer beak; outer achenes dark-brown, the inner ones paler; pappus brownish. 
Infrequent or rare weed in the Trans-Pecos, n.-cen. Tex. and Plains Country, May-June; 
nat. of Eur., now widely adv. 

The somewhat oyster-flavored napiform taproot of this plant is cooked, often as a stew, 
or is used as a relish. 

151. HYPOCHOERIS L.

A cosmopolitan genus of nearly 100 species, many occurring in South America. 
1. Hypochoeris microcephala ( Sch. Bip.) Cabrera var. albillora ( 0. Ktze.) Cabrera.

Perennial from stout underground parts, 3-7 dm. tall; stems I to 3, simple below, with 
many ascending branches above; basal leaves deeply pinnatifid, the medial portion and 
the lobes nearly linear; stem leaves few, the lower ones pinnately lobed, the upper ones 
reduced to subulate bracts; heads solitary on the ultimate branches; involucre very nar
rowly campanulate, 10-17 mm. high, of a number of erect lance-subulate green phyllaries 
which are well-graduated and not clearly of two size-classes, the midribs whitish; re
ceptacle convex, with long membranous lance-subulate chaffy scales subtending the 
flowers; corolla ( type "d") white, 5-toothed terminally; achene about 1 cm. long, in 2 
rather distinct portions, the lower part fusiform, brown, with about 10 ribs and nu
merous trabecular cross-septa between the ribs, the upper part a slender beak; pappus 
of about 20 ascending apparently persistent plumose bristles. Rare and local in s.e. Tex. 
( 6 miles n. of Orange) in disturbed ground near a road, spring; nat. of s. S.A., adv. in 
Tex. 

152. HEDYPNOIS SCI-IBEB.

A genus of three species in the Canary Islands, Madeira and Mediterranean region. 
1. Hedypnois cretica ( L.) Willd. Annual from slender taproots; stems usually several

from near the base, spreading and distally ascending, 1-3 din. long, sparingly branched, 
the branches naked and pedunculiform, smaHer upward to the solitary terminal heads; 
leaves alternate, the basal ones shallowly pinnately lobed and sparsely scabrous-hispid; 
stem leaves few and much-reduced; involucre roughly campanulate, about 1 cm. long; 
phyllaries in 2 definite size-classes; inner (longer) pnyllaries in a double series, scabrous
hispid, linear, after anthesis becoming curved and boat-shaped ( round-keeled dorsally) 
and somewhat indurated, usually each enclosing one of the peripheral achenes; outer 
phyllaries less than half as long as the inner, appressed; receptacle nearly flat, naked; 
flowers perfect, fertile ( or some of the central ones infertile); corolla ( type "d") yellow, 
with 5 purple teeth; achenes columnar or curved-columnar, about 5-6 mm. long, with 
about 15 close ribs, not attenuate, beakless, dimorphic: pappus of outer (peripheral) 
achenes a scaly fringed crown about 1 mm. high, that of the central achenes ( mostly 
infertile) of several elongate scales about 5 mm. long. H. rliagadioloides ( L.) Willd. var. 
graciliar ( Boiss.) Hegi. Local on coquina beds at shoreline near Corpus Christi, Mar.-Apr.; 
nat. of Medit. region, Madeira, Canary Is.; adv. in Calif. and Tex. 

153. SONCHUS L. Sow THISTLE 

Slenderly taprooted annuals, nearly glabrous or some with capitate glands at various 
places on the stem; leaves alternate with spinose-dentate margins, the lowest ones usually 
runcinately pinnatifid, those of midstem with a few lateral lobes or nearly lobeless and 
clasping, the upper ones reduced in size somewhat and usually lance-deltoid, clasping and 
acute; branches usually few below, but several near the top of the plant, each ultimate 
one terminating in a head; involucre roughly obconic at anthesis, about 1 cm. high; 
phyllaries in roughly 2 size-classes, all ( especially the longer ones) often with 1 to 3 
glandular places near the midnerve which proliferate into capitate glands or minute dorsal 
crests, or these absent; the longest phyllaries in a double series, subequal, lance-subulate, 
thin-membranous, green, scarious-margined; the outer shorter phyllaries not at all equal 
but somewhat imbricated, forming an indistinct calyculum, the bases and broad midnerves 
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after anthesis becoming whitish-indurate and callous-thickened; receptacle flat or slightly 
convex, naked; flowers numerous, perfect, fertile; corolla yellow, bilaterally symmetrical, 
the raylike portion about as long as the very slender tube; achenes dimorphic, the peripheral 
ones of a paler color ( grayish or stramineous), the much more numerous central ones be
coming darker and brown to reddish-brown, strongly Battened, elliptic to narrowly obovate 
in outline, unbeaked, about 3 mm. long, with about 3 to 5 longitudinal slightly curved ribs 
on each of the 2 faces, roughened by numerous parallel retrorse microscopically spinose 
transverse ridgelets; pappus dimorphic, of 50 to 100 extremely fine white persistent 
capillaries plus 6 to 10 white dorsiventrally Battened caducous bristles, the latter being 
attached nearer the center of the achene apex than the more peripheral capillaries. 

Native of Eurasia and Africa with a few dozen species. Ours are troublesome weeds 
especially in lawns and gardens. The bristly fruits of some species are known to cause 
skin infections. 

I. Achenes 3.5 to 4 times as long as broad, broadest above the middle, the wall rather
firm and distinctly transversely roughened ( even those of the central achenes); 
leaves of upper and midstem with acute auricles .... 1. S. oleraceus. 

I. Achenes about 2 to 2.5 times as long as broad, broadest near the middle, the wall
thinner, less firm and less distinctly roughened ( the paler peripheral achenes some
what roughened but the central ones nearly smooth on the faces); leaves of upper 
and midstem with rounded auricles .............. 2. S. asper. 

I. Sonchus oleraccus L. Characters as in the key; in addition the foliage is sotter and
less distinctly spinose-margined than the other species but the foliage characters are not 
as reliable as tl1e achene characters in determination of individual plants. Dishtrbed ground 
throughout the state, usually spring but most any time of the year; nat. of Eur., now 
widely adv. 

2. Sonchus asper ( L.) Hill. AcHICORIA DULCE. Characters as in the key; foliage rather
roughly and harshly spinose-margined but see comments above. Disturbed ground through
out Tex., usually spring; nat. of Eur., now very widely adv. 

154. LACTUCA L. LETTUCE 

:tvlostly biennial or winter annual herbs; leaves alternate, lobed or not, marginally serrate 
and often with each tooth slightly spinose, the upper ones ( at least) often clasping; stems 
tall, erect, mostly simple except in the upper (head-bearing) region; involucre narrowly 
urceolate just before anthesis, usually after anthesis becoming more or less cam
panulate; phyllaries well-imbricated, mostly erect ( tips sometimes spreading), ovate
lanceolate to lanceolate or lance-linear, green with narrow white margin; receptacle flat
tish, naked; flowers 5 to 35 per head, perfect, fertile; corollas yellow, blue, white, rosy
white or lavender, bilaterally symmetrical, the raylike portion terminally 5-toothed; 
achenes definitely Battened, some extremely flat and even slightly winged, with a definite 
body portion below which is usually obovate or elliptic in outline and abruptly narrowed 
to a long or short thick or thin ( or even filiform) beak, the microscopic apex flared as a 
pappus pedestal; pappus of numerous white or whitish capillary bristles, persistent or 
tardily deciduous as individual bristles ( not as a unit). 

An Old \Vorld genus of perhaps 100 species. Lactuca sativa L., the cultivated lettuce, a 
native of Europe, is probably the best-known species of the genus, but most of ol.lr species 
are native. Some of our species hybridize, thus making determinations troublesome. The 
young leaves of all species are used for salads and greens. 
I. Achenial beak absent or stout, only 0.5-1 mm. long ( 2)
I. Achenial beak filiform, 2-4 mm. long ( 3)
2 ( 1). Rhizomatous perennial; involucre at anthesis 12-15 mm. high ............ .. .  . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. L. pulchella. 
2. Annual; involucre at anthesis 9-10 mm. high ......... 7. L. 'floridana. 
3( 1 ). Achene about a third as thick as broad, on each face with about 7 distinct longi-

tudinal nerves, the short wings of the upper sides being pubescent ........... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. L. Serriola. 

3. Achenes very flat, each face with 1, 2 or. 3 longitudinal nerves, the wings ( if present)
not pubescent ( 4) 
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4( 3). Lower leaves mostly linear, 10-33 cm. long, 5-12 mm. broad; mountains of Trans-
Pecos Texas .................................. 5. L. graminifolia.

4. Lower leaves not linear or ( if so) proportionately broader; generally distributed ( 5)
5( 4). Achenial body 2 to 2.5 times as long as broad; lower leaves usually pinnatifid

and those of upper midstem narrowed basally to a nonclasping base ......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. L. hirsuta var. albi'flora.

5. Achenial body 1.5 to 2 times as long as broad; lower leaves either pinnatifid or un
lobed, when lobed then usually the leaves of upper midstem clasping ( 6) 

6( 5). Achenial body 3.5-4.5 mm. long, the beak 2.2-2.5 mm. long; leaves usually un-
lobed, marginally toothed or entire but not spiny-toothed ................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. L. canadensis.

6. Achenial body 4.5- 5 mm. long, the beak ( 2-) 2.5-3 mm. long; leaves usually weakly
spiny-dentate ................................. 3. L. ludoviciana.

1. Lactuca Serriola L. PRICKLY LETTUCE. Taprooted annual or winter annual; stems
( 3-) 5-20 elm. tall, erect, simple except in the uppermost reaches; leaves usually pin
nati6d ( except the uppermost) and usu a Uy clasping, the margins usually finely spinose
dentate; involucres 8-11 mm. long at anthesis, 9-13 mm. long in fruit, the inner (longer) 
phyllaries after anthesis becoming filiform-involute for most of their length; corollas yellow 
( often the extreme tip discolored bluish or purplish); achene body 2.5-3 mm. long, some
what compressed but still lenticular in transection and about a third as thick as broad, 
brownish, oblanceolate or linear-obovate, on each face with about 7 distinct longitudinal 
nerves, not winged or only very shortly winged on the upper shoulders near the junc
tion with the beak and these thin shoulders microscopically ciliate, the beak filiform and 
3-4 mm. long. Frequent in disturbed soil, n.-cen. Tex. and Edwards Plateau, infrequent
in e. and Trans-Pecos Tex. and Plains Country, June-July; nat. of Eur., now widely adv.

The name is sometimes misspelled "scariola." 
2. Lactuca canadensis L. Biennial (?) with crowns 1-3 cm. thick; stems 5-2 5 dm. tall,

mostly simple except in the upper fifth of the height where branched, most of the stem 
leafy; lowermost leaves ( in the lower fifth of the height) usually pinnately lobed ( rarely 
even up to half the leaves lobed) but usually most leaves nearly lobeless; upper leaves 
usually narrowly obovate, acute and basally narrowed to a nonclasping base; leaf margins 
not spiny-dentate, some with weak teeth; involucres about 1 cm. long at anthesis, later 13-
1 5  mm. long in fruit, the larger outer phyllaries about 1.8-2 mm. broad; corollas yellow; 
achene body obovate, 3.5-4.5 mm. long, about 1.5 to 2 times as long as broad, very flat 
and somewhat winged, dark-brown or usually black, each face with 2 or 3 longitudinal 
nerves and numerous weak transverse ridges, the filiform beak 2.2-2.5 mm. long. In
frequent in sandy soil, e. Tex., rare in n.-cen. and s.e. Tex., June-July (-Aug.); s.e. Can. 
and e. U.S. 

In Texas L. canadensis and L. ludoviciana intergrade or perhaps simply have con
taminated each other genetically through introgression. It would appear that L. canadensis
has been more contaminated by L. ludoviciana than vice versa. 

3, Lactuca ludoviciana (Nutt.) Ridd. Biennial ( ?) with crowns 1-2 cm. thick; stems 
erect, (3-) 5-1 5 dm. tall, mostly simple except in the upper 1-3 dm. (head-bearing 
region) where branched, most of the stem very leafy; leaves mostly pinnately lobed except 
the uppermost which become merely deltoid and clasping; leaf margins slightly spiny
dentate; involucres 1 cm. long at anthesis, (13-) 14-17 mm. long in fruit; larger outer 
phyllaries 2-3 mm. broad; flowers yellow or at least ochraceous; achene body 4.5- 5 mm. 
long, about 1.5 to 2 times as long as broad, very Hat and somewhat winged, dark-brown 
or black, each face with 1 or 2 ( or 3) longitudinal nerves and numerous weak trans
verse ridges, the beak 6lifonn and ( 2-) 2.5-3 mm. long. Frequent ( in usually calcareous 
soil), n.-cen. Tex. and Edwards Plateau, less frequent to Plains Country and the Trans
Pecos, rare in the Brownsville region of extreme s. Tex. and in e. Tex. (Jasper Co.), May
June ( or Mar.-Apr. in extreme s., July in extreme w.); Ont., Minn., Ia. and Neb. s. to Tex. 

4. Lactuca hirsuta Muhl. var. albiffora ( T.&G.) Shinners. Biennial (?) with crowns
7-10 mm. thick; stems erect, 5-16 dm. tall, mostly simple except in the upper 2- 5 dm.
(head-bearing portion) where are a number of spreading-ascending branches, most of
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stem leafy; most of the leaves deeply pinnatifid, the upper ones never clasping but usually 
also pinnatifid and narrowed to the subpetiolar base, the midrib beneath often hispid; 
involucre 10-13 mm. long at anthesis, 13-18 mm. long in fruit; larger outer phyllaries 1.5-
2.2 mm. broad; flowers very pale-yellow (creamy) or more commonly pink or pale
lavender, never strong yellow; achene body very flat, 4-4.5 mm. long, narrowly obovate 
in outline, 2 to 2.5 times as long as broad, dark-brown or black, with about 3 longitudinal 
nerves on each face and numerous weak transverse ridges, the filifonn beak 2-2.5 mm. 
long. Infrequent in sandy woods, e. Tex., May-July; also La. 

The var. hirsuta and var. sanguinea ( Bigel.) Fem. occur extensively in e. U.S. 
5. Lactuca graminifolia Michx. Biennial or weak perennial with taproots; stems erect,

( 3-) 5-9 dm. tall; basal outer leaves sometimes runcinately pinnatifid but most of the 
lowest stem leaves unlobed and linear, 10-25 (-33) cm. long, 5-12 mm. broad, remotely 
toothed or entire marginally; leaves of midstem much-reduced upward, lance-linear or 
linear, entire, tapered to a fine point; upper 1-2 dm. of plant essentially leafless, sparingly 
branched; involucres 10-12 mm. long at anthesis, 15-16 cm. long in fruit; corollas lavender 
or yellow; achene body very Hat, about 5 mm. long, oblong or oblong-elliptic in outline, 
2 to 2.5 times as long as broad, black, with 2 or 3 longitudinal nerves on each face plus 
numerous weak transverse ridges, the slender beak 2-4 mm. long, often drying Hat. Rare 
in moist canyons, higher parts of Davis and Guadalupe mts. in the Trans-Pecos, June
Sept.; s. U.S. from N.C. to Fla. and w. to Ariz., s. to n. Mex. 

Not clearly separated from L. pulchella and probably grading into it; possibly L. 
graminifolia comprises individuals representing ancient genetic mixing of L. pulchella
with L. canaden.sis or L. ludoviciana.

6. Lnctuca pulchella ( Pursh) DC. BLUE LETrUCE. Perennial; rhizomes scaly, exten
sive, 3-5 mm. thick; aerial shoots erect, 3-8 dm. tall, simple and leafy for nearly the entire 
length; leaves not greatly reduced upward ( those at midstem more than half as long as 
those at base), mostly linear and unlobed ( in some specimens with very remote teeth 
marginally) or uncommonly nearly all the leaves runcinately pinnatifid; involucre 12-15 
mm. long at anthesis, 15-20 mm. long in fruit; corollas blue or lavender-blue; achene
compressed, the body oblanceolate, about 4 mm. long, about 1 mm. broad, fuscous-black,
with about 5 longitudinal nerves and very weak internerve-roughening, near the top
tapering shortly into the stout beak which is 1 mm. long and about 0.4 mm. thick. Very
rare in the Davis Mts. in the Trans-Pecos at about 5,000 ft. elev. ( Muzqu_iz Creek) ( col
lected once in Tex., Aug. 12, 1934); widespread in Rocky Mts. and s. to Mex. and Guat.;
also Mich., Wisc., Ia., Mo. and Que. to Alas.

7. Lactuca floridana ( L.) Gaertn. Robust annual ( 5-) 10-25 ( -33) dm. tall, the stem
simple for nearly the entire height or branched only very near the top; leaves nearly 
all deeply runcinate-pinnatifid but with an extremely ample triangular terminal portion 
and only 1 ( or 2) large lateral lobes on each side, marginally toothed; involucres 9-10 
mm. long at anthesis, to 10-12 mm. long in fruit; corollas bluish or white; achene body
oblanceolate, 4-4.5 mm. long, flattened but not at all winged, about 3 tim� as long as
broad, with 2 or 3 longitudinal nerves on each face and many weak transverse intemerve
ridges, mottled black and brownish-gray, shortly tapered apically to a stout somewhat
beaklike cylindrical apex ( 0-) 0.5-1 mm. long and 0.5 mm. thick. L. villosa Jacq. Fre
quent in n.-cen. and e. Tex., rare to s.e. Tex., Aug.-Oct.; e. U.S.

155. HIERACIUM L. HAWKWEED 

Perennial herbs from subrhizomatous bases with fibrous root systems; stems 3-15 dm. 
tall, erect, sparingly or not branched except in the upper reaches, bearing long spreading 
tawny hairs in the lower part but glabrous above, upper parts of stems essentially leafless; 
leaves alternate, sessile but narrowed to a subpetiolar base or rarely with true short 
petioles, bearing long spreading tawny hairs; heads 5-15 mm. high, often somewhat nod
ding, solitary on the ultimate branches, 3 to 50 perjlant; involucre obconical at anthesis,
5-13 mm. high; phyllaries in 2 fairly well-marke size-classes, the longer ones lance
subulate, in a double row, free, green, pubescent, the outer ones subulate, calyculate; 
receptacle very slightly convex, naked; flowers perfect, fertile; corollas bilaterally sym
metrical, yellow to orange-yellow or dirty-yellowish-white, the raylike portion terminally 
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5-toothed; achene columnar, in some species gently tapered but never beaked, nearly
black at maturity, IO-ribbed, 2-5.5 mm. long; pappus a number of tawny-white bristles,
persistent, often somewhat unequal.

A cosmopolitan Temperate Zone genus of about 100 species; several thousands of species 
have been proposed chiefly on the basis of local apomictic strains. 

1. Achenes about 5.5 mm. long ... ..................• 3. H. Fendlerl. 
1. Achenes 2-3 mm. long ( 2)
2( 1 ). Leaves to about a third ( of the total height) above the base of the plant, nar-

rowly obovate; east and north-central Texas ...... 1. H. Gronovii. 
2. Leaves to a third the total height from the base ·of the plant, oblong-linear; Trans-

Pecos mountains .................... .......... 2. H. Wrightii.

1. Hieracium Gronovii L. Perennial herb, the stems 4-15 dm. tall; leaves 3 to 12 per
stem, borne below the middle of the stem, obovate to narrowly so, blunt; involucre at 
anthesis about 7-8 mm. high, afterwards to 10 mm. high; achenes 2-3 mm. long. H.
longipilum Torr. Frequent in sandy rather open-forested areas, e. Tex., infrequent or 
rare w. to n.-cen. Tex., commonly spring, less commonly again in fall; e. U.S. and s.e. Can. 

2. Hieracium Wrightii (Gray) Robins. & Greenm. Caudex stout, comose; stems stout,
fistulose, 4-9 dm. tall, very hirsute to the summit; leaves 5 to 9, the basal ones oblanceolate, 
narrowed to a subpetiolar base, glaucescent, obsoletely glandular-denticulate, villous
hirsute above and below; stem leaves lance-oblong, attenuate; involucre campanulate, 
in fruit nearly 1 cm. thick; phyllaries tomentulose and covered with long spreading tawny 
or darker colored glandular setae; achenes 2-3 mm. long; pappus bright-white or slightly 
tawny. Frequent in the higher parts of the Trans-Pecos mts., Aug.; Tex., Coah., Chih., 
Baja Calif., S.L.P. and Dgo. 

3. Hieracium Fendleri Sch. Bip. Stems 1 to 3, erect, 26-52 cm. tall, hirsute with long
fine widely spreading or slightly reflexed bristles, or glabrate; basal leaves 3 to 14, 
oblanceolate to obovate, acute to rounded and apiculate, cuspidate-serrate, attenuate 
basally, 5-12 cm. long, 17-60 mm. broad, on both surfaces and marginally covered with 
long sparse hairs; stem leaves 1 or 2, much smaller, lance-oblong, acute; heads 3 to 40 
per plant; inner phyllaries 10-12 mm. long; achene about 5.5 mm. long, tapered ahnost 
from the base to the summit; pappus sordid-white. Rare in Davis Mts. in the Trans-Pecos 
at elev. of 6,000-8,000 ft., June; N.M., Colo., Ariz., Tex. and Chih. 

156. PRENANTHES L. RATTLESNAKE ROOT 

Perennial herbs 5-15 dm. tall from thick perennial taproots or corms sometimes con
nected by slender rhizomes; stems nearly simple, erect and leafy except in the immediate 
vicinity of the heads; leaves alternate, the lower ones usually withered before anthesis, 
some of them usually deeply lobed; upper 1-2 dm. of the stem repeatedly branched, each 
ultimate branchlet drooping and bearing a pendulous head; involucre at anthesis nearly 
cylindrical, 1-2 cm. long; phyllaries in 2 definite size-classes; inner (longer) phyllaries 5 
to 8, linear and in a double row, free but the margins overla_pping; outer (smaller) phyl
laries lanceolate, much shorter than the inner ones, calyculate; receptacle very slightly 
convex, naked; Bowers 5 to 12, perfect; corollas white or with a roseate or creamy tinge, 
bilaterally symmetrical, the ray portion 5-toothed terminally; achenes slenderly columnar, 
5-10 mm. long, smooth but 5-ribbed, unbeaked; pappus of a number of microscopically
barbellate huffy-white bristles, persistent.

A genus of perhaps 40 species in North America, Africa and Asia. 
1. Principal phyllaries 6 to 8; heads with 10 to 12 flowers .1. P. barbata.
1. Principal phyllaries 5; heads with 5 or 6 Bowers ...... 2. P. altissima. 

1. Prenanthes barbata ( T.&G.) Milstead. Tall virgate perennial; some of the midstem
leaves pinnately lobed; principal phyllaries 6 to 8; phyllaries of the calyculum lance
subulate, each usually with a row of coarse short bristles; heads with about 10 to 12 
Bowers; achenes 8-10 mm. long. P. Serpentaria Pursh var. barbata (T.&G.) Gray. Rare 
in sandy forested areas, e. Tex. ( Jasper Co.), Oct.; s. e. U. S. 

2. Prenanthes altissima L. Tall virgate perennial; some of the midstem leaves pal-
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mately 3- ( or 5-) lobed; principal phyllaries 5; phyllaries of the calyculum blunt!.}' lanceolate, essentially smooth or microscopically puberulent; heads with about 5 or 6 flowers; . achenes about 5 mm. long. Very rare in moist rich beech woodland, e. Tex. ( Newton Co.), Oct.; Que. to Man. s. to Ga., Tenn. and Tex. 

157. YOUNGIA CASS. 

A genus of 35 or 40 species of temperate and tropical Asia. 
I. Youngia japonica ( L.) DC. Annual from short taproots, essentially glabrous; stemssparingly branched except in the upper 2-5 cm. where the branches are numerous with 

each ultimate one terminated in a head; leaves crowded at the base, lyrately pinnati6d or runcinate; stem leaves few and reduced; heads about 6-7 mm. high including the pappus and rays; involucre 4-5.7 mm. high, nearly short-cylindrical except abruptly narrowed basally to the peduncle, of an inner double series of equal thin-membranous scarious-margined phyllaries and a few outer much shorter phyllaries near the base; receptacle 

slightly convex, naked; rays yellow or orange-yellow, 5�toothed terminally; achenes about 2 mm. long, fusiform in outline ( occasionally falcate-fusiform), in transection 3- or 4-
angular, on each of the 3 or 4 facets with 1 or 2 subordinate ribs, black; pappus of a number of soft white capillary bristles which tend to persist. Rare and local in cult. soil of flower beds and gardens, perhaps not a persistent member of our flora, Oct.-Nov.; nat. of Asia, now widely adv. in s.e. U.S. This is exceedingly similar to Crepis capillaris. The technical details for distinguishing the genera Crepis and Youngia are tenuous. 

158. CREPIS L. HA wx's-BEARD 

Herbs; leaves alternate; phyllaries of two size-classes, the longer ones subequal, in a 
double inner series, thin-membranous and scarious-margined, the outer calyculate ones 
deltoid and much shorter; receptacle convex, either naked or sparingly hairy; corollas ( type "d") yellow, 5-toothed terminally; achenes terete or subterete in transection, not beaked though upwardly gradually attenuate in some species, with about 10 fine ribs; pappus copious, of numerous fine soft white capillary bristles, not plumose. A genus of perhaps 200 species of the Northern Hemisphere and Asia. 
1. Perennial ....................................... 1. C. roncinata. I. Annuals ( 2)
2 ( 1). -������s. :��. �-. ����·. ���e. �� _1��� .a.�����t�. �:���db�;�ra,.�:.ather persistent 

2. Achenes 1.5-2.5 mm. long, terete or subterete, fusiform or oblong and abruptly nar-rowed at both ends; pappus caducous ............ 3. C. capillaris. 

1. Crepis runcinata (James) T.&G. Essentially glabrous perennial from woody orslightly fleshy rootstocks to 5-10 mm. thick, these apparently branched well-underground; leaves all crowded at the base, 5-12 cm. long, 15-30 mm. broad, oblanceolate, nearly entire or rarely with a few teeth or shallow lobes, rather fleshy and glaucous, essentially 
sessile; cauline leaves only 1 or 2 per stem and much-reduced to mere bracts, entire and oblanceolate, appressed; scapelike stems sparingly branched, the branches ascending with 

each terminating in a head; heads few; involucre narrowly campanulate, 12-20 mm. long, an inner double series of subequal linear-subulate thin-meml:iranous scarious-margined phyllaries and 8 to 10 much shorter calyculate ones at the base; receptacle convex, naked or with a few minute hairs; rays yellow, 5-toothed terminally; achenes 4-5.5 mm. long, 
slightly attenuate apically but not beaked, nearly columnar or the outer ones somewhat compressed, with 10 to 13 ribs; pappus rather persistent, of a number of white fine capillary bristles which are lightly coherent basally. Rare in open seasonally moist prairies, higher parts of Plains Country (Dallam Co.), summer; very widespread in Great Plains and trans-Montane basins. 2. Crepis pulchra L. Glandular-pubescent taprooted annual 3-7 dm. tall, with a singlestem basally which is simple for most of the peight of the plant; lower stem leaves oblan-
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ceolate, often shallowly runcinate or merely toothed, apically blunt, basally cuneate, ses
sile; leaves of midstem smaller, often oblong and clasping, those a little higher up much
reduced and narrowly deltoid-clasping and apically subulate; heads 5 to 50 per plant, not 
crowded, each terminating an ascending naked pedunculiform branch; involucre nearly 
cylindrical or narrowly obconical, 8-11 mm. long, of an inner double series of linear
subulate thin-membranous scarious-margined phyllaries and a very few minute calyculate 
ones basally; receptacle convex, few-flowered, naked; rays orangish-yellow, 5-toothed 
terminally; achenes 4-6 mm. long, slenderly columnar, more or less attenuate upward, 
several-ribbed; pappus copious, persistent, of numerous fine white capillary bristles. Rare 
adv. in sandy soils, e. Tex. (Upshur and Wood cos.), Apr.-May; nat. of Medit. region, 
middle Eur. and e. to Himalayas and Tien Shan Mts., now sparingly adv. in s.e. U.S. 

3. Crepis capillaris ( L.) Wallr. Annual or biennial, 2-90 cm. tall; stem erect, branched
above or profusely branched from base upward; involucre cylindric ( eventually turbinate 
in fruit); inner phyllaries 8 to 16, thin, scarious-margined, pubescent on the median dor
sum; outer phyllaries much shorter, calyculate; receptacle naked; rays yellow; achenes 
brownish, 1.5-2.5 mm. long, terete or subterete, fusiform or oblong and slightly narrowed 
at both ends, with 10 ribs; pappus of numerous soft white capillary bristles, caducous. 
Rare lawn weed at Alpine ( in 1928) in the Trans-Pecos, probably not a persistent mem
ber of our flora, spring; nat. of Eur., now widely adv. 

159. TARAXACUM ZINN DANDELION 

A Temperate Zone genus of perhaps 50 species. Hundreds of species have been pro
posed, based largely on apomictic populations. 

1. Taraxacum officinale Wiggers. COMMON DANDELION. Winter annual or perennial
herb from deep taproots to 1 cm. thick; leaves all crowded in a basal m,ette, 5-15 cm. 
long, runcinately pinnatifid; stems scapose, 3-20 cm. tall, solitary or few, each topped by 
a solitary head; involucre broadly obconic, about 1-2 cm. broad and high; phyllaries in 2 
definite size-classes; inner (longer) phyllaries in 2 equal series, linear-subulate, thin
membranous with hyaline margins, at anthesis appearing very slightly coherent at the 
overlapping margins but with age pulling apart and eventually spreading at maturity of 
fruit, each near the apex dorsally with a minute glandular spot which usually during 
maturation of the fruit proliferates into a low crest or minute horn, making the phyllary 
appear double-tipped or -appendaged; outer (shorter) phyllaries about half or less as 
long as the inner, of the same texture and shape, spreading during anthesis, calyculate; 
receptacle very slightly convex, naked; flowers all perfect, fertile, in some races partheno
genetic and lacking functional stamens; corolla yellow, bilaterally symmetrical, the ray
like portion 5-toothed terminally; achene very slightly flattened ( the exterior ones some
times roughly trigonous but plump and rounded), the basal fusiform body with about 5 
major rounded ribs and some lesser intermediate ones, the one in the anterior portion often 
with a row of antrorse spinose projections, the body giving way abruptly to the filiform 
beak as long as or longer than the body and slightly flared apically; pappus of a large 
number of whitish or yellowish-white fine capillary bristles which are either persistent or 
break off separately but not falling together. T. erythrospermum Besser, plus a number 
of other synonyms. Locally abundant in lawns, roadsides and other disturbed favorable 
places, throughout the state except the extreme s., spring-summer; nat. of Eur., now 
widely adv. 

A troublesome lawn weed whose leaves are used as a pot herb when young. The color 
of the achene varies from grayish or huffy to rich-chestnut, but no other characters are 
correlated with this color and there seems to be no justification for recognition of T. eryth
rospermum as a separate entity. 
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POLYPODIACEAE 

Cf. Asplenium on page 63. A plant of this species was recently found by Jim Blassin
game, of South Plains College, Levelland, Texas, at Boot Springs in the Chisos Mts. of 
Big Bend National Park. 

Asplenium septentrionale ( L. ) Hoffm. Plant tufted, grasslike in appearance; fronds 
5-15 cm. long; blade with 2 to 5 linear to oblong-lanceolate segments tapered at both
ends, the margins entire or remotely slender-toothed. Usually in crevices of ledges and
rocks. Widely distributed in w. U.S., Eur. and Asia.

The plant differs markedly from all other species of Asplenium found in Texas. 

HYDROCHARITACEAE 

CF. PAGE 100, 

Ottelia ali.smoides ( L.) Pers. Vegetatively resembling a large, coarse Plantago; leaves 
thin, submerged or partly emersed, broadly ovate to suborbicular or cordate-reniform, 
to 21 cm. in diameter, with 7 to 11 prominent parallel curved veins; peduncle several
angular, to 3 chn. tall; spathe elliptic to ovate, with 2 acute tips, I-flowered; flowers 
sessile, fragrant; sepals linear to oblong, obtuse, I-nerved, to 16 mm. long and 4 mm. 
wide; petals obovate, 2-3 cm. long, white to very pale pink, slightly darker distally, 
yellow-based; anthers bright yellow; fruit oblong, rostrate, 2-4 cm. long, crowned by 
the sepals, bursting irregularly. 

This Afro-Asian plant has recently been found in Cameron Parish, Louisiana, in 
shallow, clear water in McCain's Fishing Lake, about 3 miles southwest of Sweet Lake 
( 15 miles south of Lake Charles), about 30 miles east of the Texas state line. It will 
probably be only a matter of time before it is found in similar locations in Texas. 

LILIACEAE 

CF. Nothoscordum ON PAGE 391. 

A second species described from Arizona, N. texanum M. E. Jones, has been reported 
( but not seen by us) from west Texas. It has somewhat fragrant, yellowish-white flowers 
externally tinged with purple. If in Texas, the species should be in mountains of the 
Trans-Pecos. 

CARYOPHYLLACEAE 

CF. PAGE 612.

Cardionema ramosissima ( Weinm.) A. Nels. & Macbr. A fragmentary specimen of 
this littoral species in the U. S. National Herbarium bears tl1e information "Texas, Oct. 
1850" on an "Ex Coll. Geo. Thurber" label. The occurrence of this coastal western North 
American and Latin American species in Texas needs verification. It should be looked 
for among dunes and along beaches of our coast. It is a tufted perennial with numerous 
stems forming a mat, and resembles somewhat a congested plant of Paronychia. Its 
subulate, spine-tipped leaves subtended by prominent silvery stipules and its very 
unequal sepals with the outer, larger ones tipped with stout, divergent spines, are 
characteristic. 

LEGUMINOSAE 

CF. Acacia ON PAGE 770. 

1. Acacia tortuosa ( L.) Willd. (cf. page 771 ) . Duane Isely has very recently con
cluded that this species, in the strictest sense, is confined to tl1e West Indies and Florida. 

1737 
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Texas plants treated by us under this name are referred to A. Schaffneri ( Wats.) Herm. 
var. bravoensis Isely. The var. Scliaffneri, in lsely's opinion, is limited to the highlands 
of Mexico. 

2. Acacia Famesiana ( L.) Willd. ( cf. page 772 ). Isely has concluded that this species,
in the strict sense, occurs in southern Florida, West Indies, Central America and northern 
South America. Texas huisache is called A. Smallii Isely ( new name for Vachellia densi
'{lnra Small ) and is said to occur as far east as the Panhandle of Florida and to have 
disjunct populations in Arizona and California. 

7. Acacia Greggii Gray. (cf. page 773). Plants treated here by us have recently been
treated by Isely under two weak varieties: var. Greggii with glabrous to slightly 
puberulent leaflets and occurring over most of the range west to the Trans-Pecos; var. 
arizonica lsely with pubescent leaflets and occurring from the Trans-Pecos west to 
California. 

12, Acacia texensis T.&G. (cf./age 774 ). Most of the Trans-Pecos plants treated
by us under this name are referre by Isely to A. angustissima ( l\·lill.) 0. Ktze. var. 
cliisosiana Isely, described as a low shrub with sparsely puberulent leaves, petiole and 
rachis together 8-20 ( -30) mm. long, pinnae ( 1 or ) 2 to 4 pairs, leaflets 6 to 10 pairs, 
and 4- to 8· ( to 10-) flowered glomerules, and said to occur in the Trans-Pecos and also 
in Chihuahua and Coahuila. The "true" A. texensis is treated as A. angustissima var. 
texensis ( T. & G.) Isely, described as an herb or suffrutex with small leaves, petioles and 
rachises together mostly 25-40 mm. long, pinnae ( 3 or ) 4 to 6 pairs, leaflets 9 to 15 
pairs per pinna, largely intercalary inflorescences, and 4- to 6-flowered glomerules, and 
said to occur in "southern and western Texas and soutl1westem New Mexico," 

CF. Hoffmanseggia ON PAGE 797. 
The transfer of Caesalpinia oxycarpa ( from page 796) to H offmanseggia necessitates 

the following revision of the key to species in that genus. 
1. Peduncle and calyx with stalked glands ( 2 )
1. Peduncle and calyx without stalked glands ( 3 )
2( 1 ). Petals conspicuously clawed ................... I. H. glauca.
2. Petals not clawed ............................... 4. H. oxycarpa Gray. 
3( 1 ). Pinnae 7 to 11; inflorescence 5- to IO-flowered; pod 25-40 mm. long, strongly 

falcate ...................................... 2. H. drepanocarpa.
3. Pinnae 3 to 7; inflorescence 3- or 4-flowered; pod 12-15 mm, long, straight ....... . 

. . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. H. tenella.

CELASTRACEAE 

CF. PAGE 998. 
Pachistima myrsinites (Pursh ) Raf. Box-LEAF, MOUNTAIN-LOVER. Densely branched 

glabrous leafy evergreen shrub to 1 m. tall, sometimes essentially prostrate; branchlets 
quadrangular; stipules minute, deciduous; leaves decussately opposite, coriaceous, 
subsessile to shortly petiolate, oblong-elliptic to ovate-elliptic or oblanceolate, obtuse to 
rounded at apex, serrulate above, 10-15 mm. long, 2-6 mm. wide; flowers perfect, regular, 
4-merous, about 4 mm. in diameter, in 1- to 3-flowered short-pedunculate axillary cymes;
capsule coriaceous, 4 mm. long, 2-valved, tardily dehiscent. Represented only by a
single collection on the Edwards Plateau, should occur in the mts. of the Trans-Pecos,
May�Aug.; from B.C. to Calif., s. in the Rocky Mts. to Ariz., N.M., Tex, and Mex.
( N .L. and Coah.)

This is a typically prostrate plant with opposite leaves. 

LYTHRACEAE 

CF. Cuphea ON PAGE 1117. 
I. Perennial; stems thin and wiry, spreading-assurgent; stem leaves sessile or essentially

so, about 1.5 cm. long ...................•.... 3. C. glutinosa.
1. Annuals; stems stoutish and erect; stem leaves distinctly petiolate, usually 2 cm. long

or more (cf. key on page 1118 ). 
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3. Cuphea glutinosa Cham. & Schlecht. Perennial with slender rootstocks, the roots
fibrous, the herbage more or less glandular-viscid throughout; stems thin and wiry, 
spreading-assurgent, 1-3 dm. long, simple or usually sparingly branched; leaves sessile 
or nearly so, ovate to oblong-lanceolate, acute, about 1.5 cm. long or less; pedicel about 
1.5 mm. long; hypanthium 7-8 mm. long, curved, gibbous; calyx limb with 5 minute 
equal deltoid lobes; petals deep violet-color, elliptic-oblong, obtuse, 5-6.5 mm. long; 
seeds discoid, about 2 mm. long. Wet meadow about small woodland lake in s.e. Tex. 
(Tyler Co.), Sept.-Nov.; also La.; nat. of S.A. 

MELASTOMATACEAE 

CF. Rhexia ON PAGE 1118. 
Rhexia alifanus Walt. Erect glabrous perennial with simple or basally branched wand

like stems to about 1 m. high, from an enlarged spongy rootstock; leaves ovate-lanceolate 
or narrowly elliptic, glabrous, 3-nerved, entire, to 7.5 cm. long and l cm. wide, acute to 
acuminate at apex, cuneate to the sessile base; flowers few in a paniculate cyme; sepals 
deltoid, 1-1.5 mm. long; petals rose-color or purplish, somewhat glandular-pubescent on 
outer surface, 2-2.5 cm. long; anthers yellow, linear-lanceolate, curved, 7-8 mm. long, 
short-appendaged, with filaments 6-8 mm. long; mature hypanthium 7-10 mm. long, 
glandular-setose, with a short neck; seeds lustrous, brown, angled, 1-2 mm. long. A 
plant of savannahs, bogs and peaty pinelands, recently reported from Hardin Co., s.e. 
Tex., Apr.-Aug.; from e. N.C., s. to Fla. and w. to Tex. 

This is one of the most distinctive of all species in this genus. It is an erect, smooth 
plant with large, rose-color flowers. 

GENTIANACEAE 

CF. Centaurium texense ON PAGE 1207. 
"Lady Bird's centaury." Named for Mrs. Lyndon B. Johnson who, because of her 

interest in this attractive little plant, made a special effort to collect seeds in 1966 from 
limestone hills south of Johnson City, and planted them in gravelly-rocky soil along the 
ranch airfield runway where they grew and bloomed in 1967. 

CF. Bartonia ON PAGE 1209. 
Bartonia vema ( Michx.) Muhl. Stems erect, purplish to rarely yellowish, 5-20 cm. high; 

leaves opposite or subopposite, reduced to scales 1-3 mm. long; flowers solitary, racemose 
or sometimes paniculate on robust plants; pedicels 5-20 mm. long, rarely more; sepals 
hiangular-acute, 2-3 mm. long; corolla white, rotate; petals oblanceolate to obovate, ob
tuse, entire, 5-10 mm. long, 1.5-4 mm. wide; stamens about half as long as corolla, 
ascending; pistil two thirds as long as corolla; capsule 3-7 mm. long. In pitcher plant 
bogs and low savannahs in s.e. Tex. (Tyler Co.), Feb.-Mar.; from N.C. s. to Fla. and 
w. to Tex.

Only recently discovered in Texas by Geraldine Watson of Silsbee. Its habit of early
spring flowering and petals 5-10 mm. long distinguish this species from others in this 
genus. 

BORAGINACEAE 

Cf. page 1280. In March 1970, Dr. Richard Spellenberg, of New Mexico State Uni
versity, Las Cruces, discovered this genus and its two species for the first time in Texas. 

PECTOCARYA MEISN. 

Slender annual herbs with linear leaves and inconspicuous white flowers; pedicels re
curving at maturity; mericarps in divergent pairs. 

About 10 species in western North America. 
I. Mericarps conspicuously heteromoq3hous, 2 of them more or less ascending and with

distinct upturned sparsely tootlied or entire margins, the other 2 somewhat re
curved and inconspicuously margined •. . . . ....... 1. P. heterocarpa.
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I. Mericarps homomorphous or essentially so, all of the mericarps with pectinately lacerate
or dentate margins, the body straight or only moderately curved ....... . . . . .  . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. P. platycarpa.

1. Pectocarya heterocarpa I. M. Johnst. Plant branched from base; stems prostrate or
spr�ading-ascending; calyx strongly asymmetric; mericarp with linear or oblong body; 
fnut about base of plant apparently from cleistogamic flowers, its mericarps reflexed and 
not margined. Rather frequent on east slope of Franklin l\·lts., El Paso Co., Mar.-Apr.; 
Calif., Ariz. and s.w. Ut., s. to Son. and w. Tex. 

2. Pectocarya platycarpa Munz & I. M. Johnst Plant branched from base; stems
prostrate or spreading-ascending; calyx nearly regular; mericarp with linear or oblong 
straight or moderately curved body, with a conspicuous broad toothed cartilaginous 
margin, the triangular or cuneate teeth evidently united at base; fruit about base of plant 
apparently from normal flowers, not noticeably modified. Rather common on east slope 
of Franklin Mts., El Paso Co., Mar.-Apr.; s.e. Calif., Ariz. and s.w. Ut., s. to n. Son. and 
w.Tex.

LABIATAE 

CF. Physostegia ON PAGE 13 59. 
Physostegia virginiana ( L. ) Ben th. Stoloniferous herb; stems erect, to 1.5 m. high, 

simple or paniculately branched at summit; leaves submembranous to firm, linear-oblong 
to oblong-lanceolate near apex of stem, 4-12 cm. long, 1-3 cm. wide, acute to acuminate, 
serrate or incised-serrate ( at least above middle), narrowed to the sessile base; racemes 
spikelike, simple or panicled, rather closely flowered, in fruit with overlapping calyces, 
the longer spikes to 2 dm. long; pedicels much shorter than the calyx; bracts ovate
lanceolate to lanceolate; calyx glandular-viscid and usually hirtellous-puberulent, 6-8 
mm. long, the tube cylindric-campanulate, the teeth triangular-lanceolate to lanceolate,
acute to somewhat acuminate, more or less spreading, one third as long as the tube;
corolla usually purple or roseate, 2. 5-3 cm. long, the lower lip irregularly denticulate,
the upper lip with 3 lobes notched and apiculate in each notch; cocci 3 mm. long,
sharply angled. Dracocephalum virginianum L. River banks, swamps and low grounds,
introd. and naturalized in n.-cen. Tex., not yet known as an escape, Aug.-Nov.; Que. to
n.w. Can., s. to N.C., Tenn., Mo. and Tex. ( introd. )

This is our only other Physostegia besides P. praemorsa that flowers from August to
November. It may be distinguished from that species by its slender, elongate rhizomes 
and large, not bractlike, stem leaves below the inflorescence. 

CF. Hedeoma on PAGE 1379. 
Hedeoma pilosum Irving. Small perennial cespitose herb about 4 cm. high, forming 

mats; stems herbaceous, extremely short, unbranched above, profusely branched below, 
pubescent with short spreading hairs; leaf pairs crowded, the internodes about 1. 5 mm. 
long; leaves coriaceous and sharply ascending, appressed to the stems, ovate, entire, 
sessile, tapered to a narrowly obtuse or acutish apex, 5 mm. long, 2-3 mm. wide, the 
margins pilose-ciliate, upper and lower leaf surfaces glabrous; flowers solitary in the 
uppermost leaf axils; primary peduncles short; pedicels 1- 2 mm. long, canescent; brac
teoles short, oblong, ciliate; calyx 7.5 mm. long, somewhat coriaceous, the tube tubular
funnelform, not at all gibbous below, dilated upward, about 5 mm. long, pilose, the 
hairs long and spreading; upper calyx teeth connate for about one-half their length to 
form a broad upper lip about 2. 5 mm. long, the triangular lobes about 1.2 mm. lon,g and 
0. 5 mm. wide at the base, slightly laterally spreading and reflexed, pilose-ciliate; lower
calyx teeth narrowly triangular-lanceolate, ascending, about 2.5 mm. long, pilose-ciliate;
annulus dense, included, about 1 mm. wide and seated deep within the tube, about 2
mm. below the juncture of the upper and lower lips; corolla and cocci not observed.
Restricted to summit of "Old Blue Mt." (Brewster Co.), June-July; endemic.

Within our Texas species H. pilosum is quite distinct and related only to H. apicu
latum. Features common to these 2 endemics are plants cespitose, forming mats; leaves 
coriaceous; flowers solitary or in 3-flowered axillary cymules; very restricted in distri
bution. They may be distinguished as follows: 
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I. Plants about 4 cm. high; leaves ovate, pilose-ciliate, about 5 mm. long, apex obtuse
or acute; calyces pilose, with hairs long and spreading ................... . 
• . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H. pilosum.

1. Plants 10-15 cm. high; leaves lanceolate-elliptic, about 10 mm. long, apex apiculate,
the margins tuberculate; calyces hispidulose ...... H. apiculatum.

SOLANACEAE 

CF. Chamaesaracha oN PAGE 1392. 
Recent work by John E. Averett on the genus Chamaesaracha indicates the need for 

considerable revision of our treatment. He has kindly contributed the following synopsis 
of the Texas species of the genus. 

1. Leaves ovate to broadly ovate-lanceolate, entire to crenate, 15-35 mm. wide; flower
ing calyxes usually more than 5 mm. long ( 2)

I. Leaves rhombic to lanceolate, subentire to lobed, less than 20 mm. wide; flowering
calyxes usually shorter than 4 mm. ( 3)

2( 1 ). Herbage villous with long forked and simple trichomes; leaf blades about half as 
wide as long, subsessile ........................ .4. C. villosa.

2. Herbage basically glandular but with some longer simple trichomes; leaf blades
about as wide as long, petiolate .................. 5. C. crenata.

3( 1 ). Herbage glabrous to sparsely or densely pubescent with stellate hairs; leaves linear 
to linear-lanceolate or rhombic, enter to undulate or deeply undulate or few-lobed; 
stems often cinereous or purplish at base ( 4). 

3. Herbage pubescent with glandular hairs and/ or simple trichomes, or if hairs stellate
then leaves not as described above; stems green ( 6)

4( 3 ). Leaves linear to linear-lanceolate, usually few-lobed, sparsely pubescent with 
scurfy white stellate or branched hairs ............ 1. C. Coronopus.

4. Leaves broadly lanceolate to rhombic, entire to undulate or deeply undulate, the
pubescence stellate, lacking or otherwise ( 5)

5(4). Leaves densely pubescent with stellate hairs; stems also with stellate hairs .... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. C. pallida.

5. Leaves essentially glabrous; stems usually with glandular hairs ................. . 
. • . • • • • . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 2. C. edtcardsiana.

6( 3 ). Leaves rhombic to broadly lanceolate or ovate, entire to undulate; pubescence 
primarily of short glandular hairs ................ 6. C. sordida.

6. Leaves with numerous pinnate or irregular lobes; pubescence of longer trichomes
( simple or stellate), occasionally mixed with glandular hairs ...•..•.......... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. C. coniodes.

I. Chamaesaracha Coronopus (Dun.) Gray. Erect to diffuse with age; roots slender
and subligneous, 1.5-3.5 mm. thick; stem 1-5 dm. long, about 1.5 mm. thick, herbaceous, 
much-branched primarily from the base, slightly angular or striate, often purplish or 
cinereous at base, glabrous to sparsely pubescent with scurfy, short, white, stellate or 
branched hairs; leaves linear to linear-lanceolate, usually pinnately lobed, 2-6.5 cm. long, 
1-10 (-15) mm. wide, gradually narrowing to an attenuate subsessile base, with variable
lobes to 4 mm. long and about 1.5 mm. wide, at apex acute to rounded or obtuse, with
a prominent rnidnerve but no other conspicuous venation, usually with some stellate hairs,
leathery or thick; flowers solitary or in pairs in the axils; pedicels 1-2 cm. long, elongating 
in fruit; calyx 2.5-4 mm. long, rather densely pubescent, with acute teeth about 2 mm. 
long or about half the total calyx length and pubescent with stellate or branched hairs 
or occasionally with mixed trichomes; corolla 6-10 (-15) mm. wide, with prominent 
contiguous white-tornentose appendages filling the throat, pubescent on the lobes dorsally 
and especially on the margins; fruit 4-8 mm. thick; chromosome numbers: n = 24, 36. 
N.-cen. Tex., Rio Grande Plains, Trans-Pecos and Plains Country, spring-fall; Tex. to 
Ariz. and s.e. to S.L.P. 

2. Chamaesaracha edwardsiana Averett. Roots slender and subligneous, 1.5-3.5 (-7)
mm. thick; sterns 7-30 cm. long, about 1.5 mm. thick, herbaceous, branching from the
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base, terete or only slightly angular to striate, often purplish or cinereous at the base, 
glabrous to pubescent with stellate hairs or occasionally with simple and branched 
trichomes ( especially in the upper portions); leaves linear-lanceolate to narrowly rhombic, 
typically undulate but occasionally few-lobed, 2.5-7 cm. long, 7-15 mm. wide, at base 
attenuate, subsessile to slightly petiolate, with a prominent midrib and inconspicuous sec
ondary venation, essentially glabrous; flowers solitary or less commonly in pairs in the 
axils; pedicels 2-2.5 cm. long, elongating in fruit, pubescent with trichomes and glandular 
hairs; calyx 4-5 mm. long, with acute teeth about half the total length and pubescent 
with stellate, branched and simple trichomes; corolla 10-15 mm. wide, the lobes pubescent 
dorsally especially near the margins; fruit 5-8 mm. thick; chromosome number; n = 24. 
Primarily on limestone outcrops, Edwards Plateau, summer; also rare in N. L. 

3. Cbamaesaracha pallida Averett. Erect to somewhat diffuse with age; roots usually
slender and subligneous but occasionally woody; stems 7-15 ( -20) cm, long, herbaceous, 
much-branched primarily from the base, striate or only slightly angular, often purplish 
or cinereous at base, usually densely pubescent with stellate or branched hairs; leaves nar
rowly rhombic to ovate-lanceolate or ovate to oblanceolate, 2-3.5 (-4) cm. long, 1-1.5 cm. 
wide, about half as long as wide, subentire to deeply undulate, at apex acute to obtuse or 
rounded, at base attenuate to subsessile or short-petiolate, densely pubescent with stellate 
or branched hairs; flowers solitary in axils; pedicels slender, 1-2 cm. long, elongating in 
fruit; calyx 3-4 mm. long, with triangular to acute or slightly rounded teeth 1-1.5 mm. 
long, hispid with rather stiff branched and/or unbranched trichomes; corolla 10-15 mm. 
wide but occasionally smaller, the tomentose appendages not filling the throat; fruit about 
5-7 mm. thick, mostly enclosed in the calyx; chromosome number: n = 86. Scattered in
s. part of the Trans-Pecos, rare e. to Uvalde Co., May-Oct.; also N.M., Coah., Chih. and
Dgo.

4. Chamaesaracba villosa Rydb. Strongly perennial, with woody roots; stems erect to
diffuse with age, 15-50 cm. long, 1.5-3.5 mm. thick, herbaceous to basally somewhat 
woody, much-branched primarily from the base, striate or angular, densely pubescent 
with long villous forked trichomes and occasionally with some glandular hairs; leaves 
ovate to ovate-lanceolate, 4-7 cm. long, 15-30 mm. wide, enter to undulate-crenate, at 
apex acute to obtuse, at base attenuate; petioles about 1 cm. long; flowers solitary or in 
pairs in the axils; pedicels slender, striate, villous, 1-2 ( -4) cm. long, elongating in fruit; 
calyx about 5 mm. high, pubescent, with ovate obtuse or acute teeth about half the total 
length; corolla 5-80 mm. wide, with the white-tomentose appendages not filling the 
throat; fruit 5-8 mm. thick; chromosome number: n = 12. Deserts, s. part of the Trans
Pecos, summer-fall; also Dgo., Chih. and Coah. 

5. Chamaesaracha crenata Rydb. Strongly perennial, with woody roots; stems erect to 
diffuse with age, 15-40 cm. long or longer, 1.5-3.5 mm. thick, herbaceous or at base some
what woody, much-branched primarily from the base, striate or angular, densely pubescent 
with glandular hairs and with some longer usually simple trichomes; leaves ovate to 
broadly rhombic, 4-6 cm. long, 15-35 mm. wide, entire-undulate to crenate, at apex 
obtuse, at base cuneate or somewhat attenuate; petioles 2-3 cm. long; flowers solitary or 
in groups of 2 to 5 in axils; pedicels slender, somewhat striate, 1-2 ( -4) cm. long, elongat
ing in fruit; calyx ( 3-) 5-7 mm. long, densely pubescent primarily with long trichomes 
and usually with prominent glandular hairs, with ovate acute to obtuse teeth about 3 mm. 
long; corolla 1-2 cm. wide, the tomentose appendages not filling the throat; fruit 8-10 mm. 
thick; chromosome number: n = 12. Trans-Pecos, summer-fall; also Coah. 

This species and C. villosa appear to have hybridized in the Big Bend National Park 
and near Lajitas, Presidio Co. A few plants in that region are difficult to assign definitely 
to one or the other species. 

6. Chamaesaracha sordida (Dun.) Gray. Roots subligneous to woody, 2-8 ( -10) mm.
thick; stems branching primarily from the base, 9-80 cm. long, 1.5-2 mm. thick, occasion
ally somewhat striate out not conspicuously so, pubescent to the base; herbage densely 
pubescent with glandular hairs but occasionally also with mixtures of simple and branched 
trichomes; leaves rhombic, 1.5-4 cm. long, 4-8 (-10) mm. wide, entire to undulate or 
somewhat lobed, at apex acute to somewhat rounded, at base gradually narrowing and 
subsessile; flowers solitary or in pairs in the axils; pedicels slender, 1-3 cm. long, elongating 
in fruit; calyx about 3 mm. long, with acute teeth a third to half the total length, rather 
densely pubescent; corolla typically 1 cm. wide or less, the tomentose appendages not 
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filling the throat; fruit 4-8 mm. thick; chromosome number: n = 12. Rio Grande Plains, 
Plains Country and the Trans-Pecos, spring-fall; Tex. to s. Ariz., s. to Chih. and Coah. 

7. Chamaesaracha coniodes (Dun.) Britt. Roots subligneous to woody, 2-8 ( -10) mm.
thick; stems erect to diffuse with age, 9-30 cm. long, 2-3 mm. thick, branching primarily 
from the base, striate or slightly angular; herbage pubescent predominantly with simple 
trichomes but these often mixed with glandular hairs, usually somewhat villous, the indu
ment of the leaves more glandular and hispid than that of the stems; leaves broadly lanceo
late, 2.5-5.5 cm. long, 1-2 cm. wide, crenate to deeply pinnately lobed ( the lobes 3-6 mm. 
long), at apex acute to rounded, at base attenuate and subsessile; flowers solitary or in pairs 
in the axils; pedicels 2-3 cm. long, elongating in fruit; calyx about 4 mm. high, villous and 
with acute teeth about 1.5 mm. long; corolla 1 -1.5 cm. wide; fruit about 7 mm. thick; 
chromosome numbers: n = 24, 36. Plains Country and n.-cen. Tex. s. to the Trans-Pecos 
and Rio Grande Plains, spring-fall; Colo. and Kans. s. to Chih., Coah. and Tex. 

COMPOSITAE 

CF. PAGES 1 533 AND 170 5. 
I. Cotula amtralis ( Sieb.) Hook. f. Weak slender-stemmed annual herb, branched and

spreading from base, to about 1 5  cm. high, sparsely pubescent with spreading hairs; leaves
1-3 cm. long, finely pinnate with linear lobes; heads 2- 5 mm. broad; pbyllaries broadly
elliptic, with scarious margins; receptacle flattish, not chaffy but beset with minute fuzzy 
achene pedestals; disk yellow, the corollas 4-toothed; marginal achenes laterally com
pressed , white-ribbed on the 2 sharp edges, about 1 mm. long, stipitate, minutely glandular
on both faces, smooth on margins. A troublesome Australian weed recently discovered on 
the Texas A&M University campus (Brazos Co.) by Prof. John J. Sperry, Mar.-Apr.; also
adv. in S.A., Calif., etc.

Superficially similar to Soliva but differs in its stipitate achenes and 4-toothed disk 
corollas. 

CF. LygodesmiaoN PAGE 1727. 
Recent work by A. S. Tomb on the plants included in our treatment in Lygodesmia

has shown the need for considerable revision. He has kindly submitted the following short 
synopsis for Texas plants of this affinity. 
1. Pappus plumose ( in our species) •................... 146b. Stephanomeria.
1. Pappus capillary ( 2)

2( 1). Pappus about 4 mm. long ...................... . 146c. Prenanthella.
2. Pappus about 8 mm. long or longer .................. 146a. Lygodesmia.

146a. LYGODESMIA D. DoN 

Pappus not plumose; pollen echinolophate, i.e., patterned with very thick ridges; � = 6 
or 9 pairs of chromosomes. An American genus of 9 species. 
1. Plants annual; lower leaves opposite .................. 2. L. rost·rata.
1. Plants perennial; lower leaves not opposite ( 2)
2( 1). Basal leaves not forming a rosette ................ 1. L. funcea.

2. Basal leaves forming a rosette ( 3)
3 ( 2). Involucre of 8 to 10 principal phyllaries; flowers 9 to

12 per head; roots fleshy ........................... 3. L. texana.
3. Involucre of 5 to 7 principal phyllaries; flowers 5 to 7 per

head; roots woody ................................. 4. L. ramosissima.

1. Lygodesmia juncea ( Pursh) D. Don. Perennial; basal leaves not opposite and not
forming a rosette. Higher parts of the Plains Country, June-Sept.; Alta., Sask., Man. and 
Br. Cof. s. to Tex., Nev. and Ul 

Rarely or perhaps never setting fertile seeds in Texas. 
2. Lygodesmia rostrata (Gray) Gray. Annual herb with opposite leaves. Loose sandy

soils, often blowing dunes, Plains Country, June-Oct.; Alta. and Sask. s. to Tex. ( very rare, 
last collected in Texas about 1850). 
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3. Lygodesmia texana (T. & G.) Greene. Perennial herb; leaves forming a basal rosette;
principal phyllaries 8 to 10; Bowers 9 to 12 per head; roots fleshy. N.-cen. Tex. ( e. to 
Washington and Austin cos.), Edwards Plateau, Rio Grande Plains , Plains Country and 
Trans-Pecos, Apr.-Oct.; Okla., N.M., Tex. and Coah. 

4. Lygodesmia ramosissima Greenm. Perennial herb; leaves forming a basal rosette;
principal phyllaries 5 to 7; Bowers 5 to 7 per head; roots woody. In the Trans-Pecos at 
elev. above 4,500 ft., May-Oct.; N.M., Tex., N.L., Chih. and Dgo. 

Hybridizing with L. texana in the Davis Mts. of the Trans-Pecos. 

146b. STEPHANOMERIA NUTI. 

Pappus plumose; pollen merely echinate; x = 8 pairs of chromosomes. 
An American genus of about 16 species. 

1. Annual herbs ..................................... 1. S. exigua. 
1. Perennial herbs ( 2 )

2(1 ). Pappus pure white; pappus bristles plumose to the
base; plants slender, virgate, usually witli a single main 
stem ............................................ 2. S. Wrightii. 

2. Pappus sordid - or tawny-white, not plwnose all the way
to the base; plants intricately bushy-branched .......... 3. S. paucifiora. 

l. Stephanomeria exigua Nutt. Annual herb. Lygodesmia Bigelovil (Gray ) Shinners.
Rare in the Trans-Pecos (near El Paso ), summer; N.M. to Calif., s. to Chih. and Son. 

2. Stephanomeria Wrightii Gray. Perennial herb; plants slender , virgate, usually with
a single main stem; pappus bristles plumose to the base, nearly pure white. Lygodesmia 
tenuifolia (Torr.) Shinners. Infrequent to rare in the Trans-Pecos, summer-fall; also N. M. 

3. Stephanomeria pauciflora (Torr.) A. Nels. Perennial herb, intricately bushy
branched; pappus bristles not plumose near the base but plumose above, sordid-or tawny
white. Lygodesmia paucifiora (Torr.) Shinners. Higher parts of the Plains Country and 
Trans-Pecos, summer-fall; Tex. to Calif., s. to Chih. and Coah. 

146c. PRENANTHELLA RYDB. 

A monotypic American genus. 

1. Prenanthella exigua (Gray ) Rydb. lnvolucre much-reduced, with only 3 or 4
principal phyllari_es plus a calyculum of 1 or 2 minute outer phyllaries; flowers 3 or 4 
per head; pappus capillary but less than half as long as that of any species of Lygodesmia; 
pollen merely echinate; x = 1 pairs of chromosomes. Lygodesmia exigua Gray. Type 
from stony hilis above El Paso in the Trans-Pecos but not taken in Texas in the last 
115 years, Apr.-July; otherwise Sonoran Desert n. to Ut. and Calif. 
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(Based primarily on the compilation by David D. Keck in Munz' and 
Keck's "A California Flora" ( 1959); with permission.) 

A-. A preflx denoting without, such as asexual. 
Abarlal. Located on the side away from the axis; 

dorsal. 
Abbreviated. Shortened, as when one part is 

shorter than another. 
Aberrant. Differing from the type of a species, 

genus or higher taxon in one or more charac
ters but not readily assignable to another tuon. 

1\borlivc. Imperfect or barren. 
Abrade. To rub or scrape off. 
Abrupt. Terminating suddenly; not tapering. 
Absciss-layet. A zone of tissue forming a layer of 

separation, especially with reference to the phe
nomena of defoliation. 

Abscission. Act or process of cutting off. Abscis
ing: to cut off. 

Acaulesccnt. Stemless or essentially so, or with 
stem subterranean. ( Cf. Caulescent.) 

AccessonJ. Additional to the usual number of or
gans. 

Accrcsccnt. Increasing in size with age, as often 
with the calyx after flowering. 

Accumbent. Lying against something, as cotyle-
dons against the radicle. 

Accriform. Like a maple leaf. 
Accrosc. Needle-shaped, as the leaves of pines. 
Ac11enc ( akcnc). A small, dry, indehiscent, one-

seeded, usually hard fruit in which the ovary 
wall is free from the seed. Achenial: relating to 
or like an achene. Achenclet: the diminutive. 

Achlorophyllw. Devoid of chlorophyll, or appar-
ently so. 

Acicular, aciculate. Needlelike. 
Acidulous. Slightly sour. 
AcotiJledonow. Destitute of cotyledons. 
Acrid. Sharp and harsh or bitterly pungent to the 

taste. 
Acrodomc. Having the principal nerves or veins 

terminating at the leaf tip. 
Acropctal. Produced in a succession toward the 

apex, as applied to the development of organs. 
Acroscopic. Looking towards the summit ( reverse 

of basiscopic). 
Actinomorphic. Exhibiting radial symmetry, as 11 

regular flower. 
Aculcatc. Prickly; beset with prickles or sharp 

points. 
Acumen. A tapering point. A point the margins of 

which are not exactly straight but bow inward. 
Acuminatc. Gradually tapering to a diminishing 

point and with the margin bowing inward; long
pointed. ( Cf. Acute, Attenuate.) 

Acute. Sharp-pointed, but less tapering than acu
minate. 

Ada:rial. Located on the side nearest the axis. 
Ad11ere. To stick fast or cleave. Adherent: at

tached or joined, though naturally or normally 
separate. 

Adnatc. Grown together entirely or partially with 
an unlike part, ns the calyx tube with an infe
rior ovary, or an anther by its whole length 
with the filament. 

Adpressed, appressed. Pressed flat against another 
organ. 

Adocntitlous. Out of the usual place, as a bud 
produced from the stem instead of in the axils 
of leaves. 

Adventive. Applied to an introduced plant, not 
definitely established or naturalized. 

Aerial. Epiphytic plants; plants or parts of plants 
living above the surface of the ground or 
water. 

Aestival. Belonging or peculiar to summer. 
Aestivation. The arrangement of the parts in a 

flower bud. 
Aggregate. Collected into dense clusters or tufts. 

Aggregate fruit; one formed by the clustering 
together of pistils that were distinct in the 
flower, as blackberry. 

Alate. Winged. 
Albidus. Whitish. 
Albumen. Any deposit of nutritive material within 

the seed coat and not in the embryo. 
Alkaline. Of, pertaining to, or having the proper

ties of an alkali ( a soluble mineral salt present 
in some soils of arid regions) . 

Alliaceow. Onionlike, usually in respect to odor. 
Allergenic. Having the substance to cause allergy 

or to cause it to become manifest. 
Alluvial. Soils deposited by running water. 
Alpine. Strictly applicable to plants growing 

above timber line. 
Alternate. Any arrangement of parts along the 

axis other than opposite or whorled; situated 
regularly between other organs, as stamens al
ternate with petals. 

Alveolate. Honeycombed; with deep angular cavi
ties (alveoli) separated by thin partitions; £av� 
late. 

Ament. Catkin; 11 spike of flowers usually bracte
ate and frequently deciduous, as the male flow
ers of willow, beech, oak, etc. 

Amethystine. Violet-colored. 
Amorphous. Shapeless, the form not regular or 

definite. 
Amphibious. Capable of living on land or in 

water. 
Amphitropous. Turned both ways; applied to an 

ovule with hilum intermediate between the 
micropyle and chalaza. 

Ample:ricaul. Clasping the stem, as the base of 
certain leaves. 

Ampliatc. Enlarged; dilated. 
Ampule. Flnsklike traps and floats as in the Utri

culnrias. Ampulliform: swollen out in a flask 
shape. 

Anastomosing (-ed). Netted; particularly applied 
to veins so connected by cross veins as to form 
a network, 

Anatropou.f. An inverted and straight ovule, with 
the micropyle next to the hilum. 

Ancipital, ancipitow. Two edged, as certain flat
tened stems. 

Androecium. The whole set of stamens. 
Androgynous. Having staminate and pistillate 

flowers in the same inflorescence, o r  in Care,: in 
the same 1pikelet, the former above the 
latter. 
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Androp1wre. A support or column on which the 
stamens are borne. 

Anemophilous. Wind-pollinated. 
Angiosperms. Plants having their seeds enclosed 

in an ovary. 
Angular, angulate. Angled. Used when an organ 

shows a determinate number of angles. 
Angustiscptal. Having a narrow-partitioned fruit, 

as the silicle of Thwspi. 
Anisolatcral. Laterally unequal. 
Annual. Of one year's or season's duration from 

seed to maturity and death. 'Winter annual: a 
plant from autumn-germinating seeds that 
fruits in the following spring. 

Annular. Circular; in the form of a ring, or 
marked transversely by rings. Annulate: ring
shaped. 

Annulus. A ring-shaped part or organ, such as 
surrounds the sporangium in some ferns. 

Antepetalou3. Opposite the petals. 
Antcro-latcral. In front and on the sides. 
Anterior. On the front side; in the flower the side 

away from the axis and toward the subtending 
bract. 

Antescpalous. Opposite the sepals. 
Anther. The pollen-bearing part of the stamen. 
Antherldium. The male sexual organ of ferns: 

analogous to the anther. 
Antheriferou:r. Anther-bearing. 
Anthem. Strictly, the time of expansion of the 

flower, but also used for the period during 
which the flower is open and functional. 

Anthocarp. A structure in which the fruit proper 
is united with the perinnth or receptacle. 

AnthoetJanin. The blue and sometimes red color
ing of most flowers. Anthocyanous: showing an
thocyanin in the herbage, a class of soluble glu
coside pigments producing reddish or purplish 
coloring. Cf. betacyanins. 

Antrorse ( -ly). Directed upward or forward. 
Aperture. An opening, gap, cleft. 
Apetalous. \Vithout petals. 
Apc:c ( pl. apices). The tip of an organ. 
Aphyllopodic. Without leaves at the base. 
Aphyllous. Leafless. 
Apical. Situated at the tip. 
Apicule, aplculus. A short pointed tip at the apex 

of a leaf or floral segment. Apiculatc: termi
nated abniptly in a little point. 

Apocarpous. With carpels separate, not united. 
Apomictic. Producing seed without any form of 

fertilization or sexual union. 
Apopctalous. Having free petals; polypetalous. 
Apophy&is. An enlargement or swelling of the sur

face of an organ; the part of a cone scale that 
is exposed when the cone is closed. 

Appendage. Any attached supplementary or sec
ondary part. Appendiculate: furnished with an 
appendage. 

Appressed. Cf. adpressed. 
Approximate. Near together. 
Aquatic. Living in water. 
Arachnoid ( -osc). Cobwebby; of soft and slender 

entangled hairs. 
Arborescent. Treelike in tendency. 
Archcgonium. The female sexual orgon of ferns; 

analogous to the pistil. 
Arcuate. Moderately curved, as if bent like a 

bow. 
Arcola ( -ae). A little area defined on a surface, 

as the angular space between vein reticula
tions; in Compositae the circle at the summit 
of the achene where sat the corolla, Areolate: 
with areolae; reticulate. 

Argillaccous. Clayey, growing in clay or clay-col
ored. 

Aril. A process of the placenta adhering abont the 

GlossartJ 

hilum of a seed. Arillate: with an aril. Arilli
form: bag-shaped. 

Arista (-ae ). An awn. Arlstate: awn- or bristle
tipped, as the Horal bracts of barley. Aristulate: 
bearing a short awn. 

Armature. Any kind of defense, as prickles or 
thorns. Armed: bearing thorns or similar de
fenses. 

Aromatic. Fragrant, pungent, spicy to smell or 
taste. 

Arroyo. A water course, or channel or gully, often 
dry, carved by water. 

Article. A joint such as that in the laments of 
Desmodium. 

Articulate. Jointed; having a place for natural 
separation with n clean-cut scar. 

Ascendant, ascending. Rising obliquely or curving 
upward. 

Asepalous. Without sepals. 
Asexual. Sexless; without sex; arising without the 

phenomenon of sex. 
Asperous. Rough to the touch; scabrid. 
Assimilate. To absorb or appropriate. 
Assurgcnt. Ascending, rising. 
Asterean. Similar to or belonging to the genus Ader 

or the tribe Astereae. 
Astyl.ous, Without a style. 
Atrocastaneous. Very dark chestnut-colored. 
Atropurpurcus. Illack-purple. 
Attenuate. Slenderly tapering or prolonged; more 

gradual than acuminate. 
Atypical. Not typical; departing from the norm. 
Auricle. An ear-shaped appendage. Auricular, au

rlculate: auricled. Aurlform: ear-shaped. 
Autophyte, autophytic. A plant or said of a plant 

able to produce its own food through the pres
ence of chlorophyll. 

Autopolyploid. A polyploid originating by the 
multiplication of the chromosome set of an indi
vidual. 

Autumnal. Belonging to autumn; fiowering at, or 
developing vegetative growth peculiar to, that 
season. 

Aura-. Greek combining fonn to denote concern 
with or due to growth, as in auxoclone. 

Auxoclone. An annular clone in which the older, 
central parts have died, the peripheral ones 
continuing to spread, as in Spartina. 

Awl-shaped. Tapering from the base to a slender 
or stiff point. 

Awn. A tenninnl slender bristle on an organ. 
Axial. Relating to the morphological axis, as dis

tinct from its appendages, 
Axil. Upper angle formed by a leaf or branch 

with the stem. Axillarrp situated in the axil. 
Ai:ile. Belonging to, or situated in, the axis. 
Axis ( pl. axes). The central stem along which 

parts or organs are arranged; the central line of 
any organ or structure. 

Baccatc. Berrylike and pulpy. 
Ballistic. Those fruits that discharge their seeds 

elastically; catapult-fruits. 
Danner. Upper petal of a papilionaceous flower. 
Bnrbate. Bearded with long stiff hairs. 
Barbed. Bearing sharp rigid reflexed points like 

barbs of a fish-hook. Barbcllatc: finely barbed, 
usually with short stiff hairs. Darbulo: a small 
barb. 

Basal. Relating to, or situated at, the base. 
Basifixcd. Attached by the base. 
Basiscopic. Looking towards the base ( reverse of 

acroscopic). 
Bayou. A creek, often slow-moving. 
Beak. A prolonged firm tip, particularly of a seed 

or fruit. Beaked: ending in a beak. 
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Bearded. Bearing long stiff hairs. 
BernJ. A pulpy indehiscent fruit with no true 

stone, as the tomato, 
Betacyanins. The nitrogenous pigments of beet 

juice and other Chenopodiaceae, 11Dd of the 
flowers of Cactaceae, Nyctaginaceae, Portula
caceae, Aizoacene, etc.; cE. anthocyanins. 

Bi- or Bis-. Latin prefix signifying two, twice, or 
doubly, 

Bibracteate. Having two bracts. Blbracteolate: the 
diminutive. 

Bicolored. Two-colored or particolored. 
Biconvex. Convex on both sides. 
Bidentate. Having two teeth. 
Biennial. Of two years' duration from seed to ma-

turity and death. 
Bifarious. Distichous. 
Bi/id. Two-cleft to about the middle. 
Bifoliate. A leaf composed of two leaflets. 
Bifurcate. Two-forked or -pronged. 
Bilabiate. Two-lipped ( calyx or corolla). 
Bilamcllate. Consisting of two plates or lnmellae. 
Bilateral ( -ly). Arranged on opposite sides. 
Bilobed. Divided into two lobes. Bilobulate: the 

diminutive. 
Bilocular. Two-celled. 
Binate. In pairs. 
Binomial. The combination of a generic and spe

cific name to denote a given organism, as 
Ulmus americana. 

Blotype. One of the local more or less uniform 
character-combinations found in a polytypic 
species. 

Bipartite. Divided into two parts almost to the 
base; two-parted, 

Bipinnate. Doubly or twice pinnate; when both 
primary and secondary divisions of a leaf are 
pinnate. Bipinnatlfid: twice pinnately cleft; 
with the divisions extending deeply but not to 
the rachis or midvein. Blpinnatisect: bipinnate. 

Bisected. Completely divided into two parts. 
Biserual. Having both sexes on the same individ-

ual; a hermaphrodite. 
Bivalvate, With two valves. 
BladdenJ. Thin and inBated. 
Blade. The expanded part of a leaf or petal. 
Bloom. ( Cf. blossom, glaucous). The waxy or 

pruinose covering of many fruits and leaves. 
Blossom. The flower, more often applied to those 

of fruit trees. 
Bole. The trunk or stem of a tree. 
Brackish. Somewhat salty, as water in saline soils. 
Bract, A reduced leaf subtending a flower, 

usually associated with an inflorescence. Brac
teal: of or pertaining to bracts. Bracteate: pro
vided with bracts. Bractcose: having conspicu
ous or numerous bracts. Bracteiform: brnct
shaped. 

Bractlet. A secondary bract borne on a pedicel in
stead of subtending it; sepaloid organs sub
tending the sepals in many Rosaceae, Brac
tcole: a brnctlet or small bract. Bracteolate: 
with bractlets. 

Bristle. A stiff hair. Bristly: bearing stiff strong 
hairs or bristles. 

Bud. An undeveloped stem, leaf or flower. Buds 
are often enclosed by reduced or specialized 
leaves termed bud scales. 

Bulb. An underground leaf bud with thickened 
scales or coats like the onion. 

Bulbil. Daughter bulbs arising around the mother 
bulb; a diminutive bulb. 

Bulblet, A small bulb, especially one borne ae
rially as in a leaf axil or in the inflorescence. 

Bulbosc, bulbous. Having bulbs or the character 
of a bulb. 

Bullate. Blistered or puckered, 
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Bundles. A strand of specialized tissue, variously 
modified. 

Bur. Any rough or prickly envelope, as of a peri
carp, a persistent calyx, or an involucre, like in 
Castanea. 

Bush. ( Cf. ,hnib). 

Caducous. Falling off very early or prematurely. 
Calcarate. Spurred. 
Calcareous. Containing an excess of available cal

cium, usually in the form of the compound 
calcium carbonate. "Limy." 

Calcifuge, Shunning limy situations. Calciphile: a 
plant that is addicted to calcareous soils. 

Caliche. A crust of calcium carbonate formed on 
stony soils in arid regions, 

Callosity. A hardened thickening. Callus: a callos
ity; the thickened extension at the base of the 
lemma in some grasses. Callose, callous: bear
ing callosities. 

Calycine. Belonging to, or of the nahue of, a 
calyx. 

Calyculate. Bearing bracts around the calyx imi
tating an outer involucre in some Compositae. 
Calyculum, calicle: the involucre simulating an 
additional calyx; a whorl of bracts outside the 
true calyx. 

Calyptra. A lid or hood. 
Calyx (pl. Caly,:es or Calyccs). The external, 

usually green, whorl of a flower, contrasted 
with the inner showy corolla. 

Caly,: lobe. In a gamosepalous calyx, the free 
projecting parts. 

Cambium. The layer of delicate, rapidly dividing 
cells that form wood internally and bark exter
nally. 

Campanulate, campanuloid. Bell-shaped. 
Campylotropous. ( ovule or seed). So curved as 

to bring apex and base nearly together. 
Canaliculate. Longitudinally channeled or 

grooved. 
Cancellate. Latticed; resembling lattice-work. 
Canescent. Covered with grayish-white or hoary 

fine hairs, 
Capillary. Hairhlce; exceedingly slender. 
Capitate. Head-shaped; aggregated into very 

dense clusters or beads. Capitellate: the dimin
utive. Capltulum (-a), capitule: ( d. 
Head). 

Capsule. A dry dehiscent fruit composed of more 
than one carpel. Capsular: pertaining to a cap
sule; formed like a capsule. Capsuliferous: 
bearing capsules. 

Carinatc. Keeled; with a sharp longitudinal ridge. 
Carina!: relating to the keel in aestivation 
when the carina includes the other parts of the 
flower. 

Carnivorous. Flesh-eating; applied to those plants 
that digest insects. 

Carpel. A simple pistil, or one of the modified 
leaves forming a compound pistil. Carpellary: 
relating to a carpel. Carpellate: possessing car
pels. Carpid: one of the monocarpellary segments 
resulting from schizocarpous dehiscence. 

Carpophore. A prolongation of the floral axis be
tween the carpels, as that which supports the 
pendulous fruit of the Umbelliferae. 

Cartilage. A tough almost bony tissue. Cartilagi
nous: like cartilage in texture; tough. 

Carunclc. An excrescence or outgrowth at or near 
the hilum of certain seeds. Carunculate: pos
sessing a caruncle, 

Caryopsis. The grain or fruit of grasses. 
Castaneous. Chestnut-colored; dark-brown. 
Catkin. A scaly deciduous spike; ament. 
Caudatc, Bearing a tail or slender tail-like ap

pendage. 
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Caude;c (pl. caudices). The woody base of an 
otherwise herbaceous perennial. 

Caulescent. With an obvious leafy stem; plants 
with radical leaves and flowers on a scape are 
called acaulescent. 

Cauline. Belonging to the stem. 
Cell. A cavity of an anther containing the pollen, 

or of an ovary containing the ovules. Cellulow, 
cellular, cellulose: made up of cells or marked 
off so as to resemble cells. 

Ccnospccies. All the ecospecies so related that 
they may exchange genes among themselves to 
n limited extent through hybridization. 

Centrifugal. In inflorescences, blooming from the 
inside outward, or from top to base. 

CcntripctaL Growing from without toward the 
center; an indeterminate inflorescence. 

Ccraceous. Waxy in appearance or color. 
Ccriferous. \Vax-producing; wuy. 
Ccmuou1. Nodding; drooping. 
Ccspitose, cacspitosc. In little tufts or dense 

clumps; snid of low plants of turfy habit. 
Chaff. Thin dry scales. Chaffy: paleaceous. 
Cl,alaza. That part of the ovule or seed in which 

the nucellus joins the integuments; the base of 
the nucellus always opposite the upper end of 
the cotyledon. Chalazal: pertaining to the cba
la:i:a. 

Cl,anneled. Deeply grooved longitudinally, like a 
gutter. 

Chaparral. A xerophytic formation of dense, im• 
penetrable thickets composed of stiff or thorny, 
mostly small-leaved, evergreen shrubs. 

Cliartaccous. With the texture of stiffish writing 
paper. 

Cl,asmogamous. With pollination taking place 
while the flower is open ( the opposite of cleis
tognmous). 

Cl,iasma. A crosswise fusion, as of chromosomes. 
Cl1loropl1yll. The green coloring matter in the 

cells of autophytic plants. Chlorophyllous: con
taining chlorophyll. 

Cliromosome. One of the small bodies into which 
the chromatin of the cell nucleus resolves itself 
previous to the mitotic division of the cell. 

Cilium (pl. cilia). Used generally in the plural to 
denote marginal hairs. Ciliate: fringed with 
hairs on the margin. Ciliation: with a fringe of 
hairs on the margin, Ciliolatc: the diminu
tive. 

C incinnus ( pl. cincinni). A curl; used in the 
plural here for the branches of a unilateral 
scorpioid cyme. 

Cinereous. Ash-colored; light-gray. Cinerascent: 
becoming ashy gray. Cincreo-: used in combi
nation to denote gray-. 

Cinnamomeotu. Cinnamon-colored, a light yellow
ish-brown. 

Circinate. Coiled from the top downward with the 
apex as a center. 

Circumpolar. Occurring around the pole, as of 
arctic plants mostly confined to far northern 
latitudes. 

Circumscisrilc. Dehiscing by a transverse line 
around the fruit or anther, the top falling as a 
lid. 

Cirrhose. Teodrilled; with a wavy hair-point. 
Cladode. A branch of a single intemode simulat

ing a leaf; a cladophyll. Cladophyll: a branch 
assuming the form and function of a leaf; a 
cladode. 

Clasping. Leaf partly or wholly surrounding the 
stem; amplexicaul. 

Clathrate. Latticed or pierced with apertures. 
Clavate. Club-shaped; gradually thickened toward 

the apex from a slender base. Claoellate: the 
diminutive. Claoiform: club-shaped. 

Glossary 

Claw. The narrow petiolelike base of some petals 
and sepals. Clawed: with a claw. 

Cleft. Cut about halfway to the midrib. 
Clcistogamou.,, cleistogamic. Small flowers self

fertilizing without opening; usually additional 
to the ordinary flower and incc.nspicuous, as in 
some violets. Cleistogamy: the condition de
scribed. 

Clcistogenc. A plant that bears cleistogamous flow
ers; cleistogamous flower. 

Clinandrium. The anther bed in orchids, that part 
of the column in which the anther is con
cealed. 

Cline. A series of form changes; a gradient of 
biotypes along an environmental or geographic 
transition. Clinal, clinally: pertaining to, and of, 
a cline. 

Clone. The vegetatively produced progeny of a 
single individual. 

Coalescent. Said of organs of one kind that have 
grown together. Coalesce: to form union by 
growth. 

Coarctate. Crowded together. 
Cob, Rachis of the pistillate com (maize) spike. 
Coccus (pl. cocci). A berry; in particular one of 

the parts of a lobed fruit with one-seeded cells; 
part of a schizocarp or lobed fruit. 

Cochleatc. Coiled like a snail shell. Cochleiform: 
shaped like a snail shell. 

Coetaneous. Of the same age; existing at the 
same time. 

Coherent. Congenitally united with another organ 
of the same kind ( coalescent), or of another 
kind ( adnate). Cohere: to become coherent. 

Collateral. Descriptive of accessory buds arranged 
on either side of a lateral bud. 

Collar. Outer side of the grass leaf at the junc
tion of sheath and blade. 

ColoniaL Forming colonies by means of under
ground rhizomes, stolons, etc.; used commonly 
for plants with asexual reproduction. 

Colporate. Applied to pollen grains with slits 
(colpi) that have germ pores (ora). 

Columella. The persistent axis of certain capsules. 
Column. Body formed by union of stamens and 

pistil in orchids, or of stamens in mallows 
and milkweeds. Columnar: having the form of 
a column. 

Coma. A tuft of hairs, particularly at the end of 
some seeds; the tuft at the summit of the in
florescence, as in the Umbelliferae, Comose: 
furnished with a coma. 

Commissure. The £ace by which two carpels co
here, as in Umbelliferae. Commissural (adj.). 

Complanatc. Flattened. 
Complete. Having all the parts belonging to it, as 

a flower with sepals, petals, stamens and pistils. 
Complicate. Folded together. 
Compound. Having two or more similar parts in 

one organ. Compound leaf: one with hvo or 
more separate leallets. Compound pistil: having 
two or more carpels united or at least coalescent. 

Compressed. Flattened laterally. 
Concave. Hollow, as the bowl of a spoon. Con

cavity: an existing hollow. 
Concavo-conve:c. Concave on one side and convex 

on the other, as an eggshell or a lens. 
Concentric. Having a common center. 
Concolor, concolorous. Of uniform color, 
Concrescent. Growing together. 
Conduplicate. Folded together lengthwise, as the 

leaves of many grasses. 
Cone. The fruit of some fern allies, or a pine or 

fir-tree with scales forming a strobile; an in
florescence or fruit with overlapping scales. 
Conelet: a small cone. Conoid: conelike. 

Confervoid. Composed of threads. 
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Confluent. Blending of one part into another. 
Congested. Crowded together. 
Conglamerate. Densely clustered. 
Conic, conical. Cone-shaped, with the point of at

tachment at the broad base. 
Coniferoll8, Producing or bearing cones, cf. Gym

nospe1111$. 
Conjugate. Joined in pairs. 
Connate. Congenitally united, as similar organs 

joined as one. Connate-perfoliatc: united at 
base in pairs around the supporting axis. 

Connective. Portion of the filament connecting the 
two cells of an anther. 

Connioent. Converging or coming together, but 
not organically united. 

Consfmilar. When both sides are alike, like a bi-
valve. 

Conspacific. Of the some species. 
Constricted. Tightened or drawn together. 
Contiguous. When neighboring parts are in con-

tact, ns most cotyledons. 
Continuous. Not articulated ( grass rachis) or in

terrupted. 
Contorted. Twisted, bent, or distorted. 
Contracted. Narrowed in a particular place, or 

shortened; the opposite of open or spreading 
( in8orescence). 

Convergent. Applied to veins that run from the 
base to the apex of a leaf in a curved manner. 
Converge: to become convergent. 

Convex. Rounded on the surface. 
Convolute. Rolled up longitudinally. Said of 

blades or floral envelopes in the bud when one 
edge is outside and the other inside. 

Corallaid. Coral-like. 
Cordate. Heart-shaped with the notch at the base 

and ovate in general outline. Cordiform: 
shaped like a heart. 

Coriaceow. Leathery in texture; tough. 
Corm. A short, bulblike, underground stem, as 

the "bulb" of a gladiolus. 
Comeous. Of the texture of horn, 
Comiculate. Bearing little homs or hornlike pro-

cesses. 
Comucopiate. Shaped like a horn of cornucopia. 
Comute. Homed or spurred. 
Corolla. The inner perianth of a flower, composed 

of colored petals, which may be almost wholly 
united. CoroUine, corollaid: belonging to a co
rolla, corollalike, or seated on a corolla. 

Corona. A crown; the crownlike cup found at the 
orifice of the corolla tube in Narcissus. Coroni
fonn: crown-shaped. Coronate: crowned; hav
ing a crown. 

Corrugated. wrinkled; folded. 
Cortex. Rind or bark. 
Corymb. A flat-topped or convex racemose flower 

cluster, the lower or outer pedicels longer, their 
flowers opening first. Corymbifonn: shaped like 
a corymb. Corymbose: arranged in corymbs. 

Co,ta (pl. costae). A rib; the midrib of a leaf. 
Costate: ribbed; having longitudinal elevations. 

Costapalmate. Palmately ribbed or veined. 
Cotyledon. The primary leaf or leaves of the em

bryo; seed leaf, 
Cotype. An additional or associate type specimen 

from which a species is described. 
Craterifonn. Shallowly cup-shaped. 
Creeping. Spreading over or beneath the ground 

and rooting at the nodes. 
Crenate. Having the margin cut with rounded 

teeth; scalloped. Crenulate: the diminutive. 
Crcnation: with rounded teeth. 

Crescentic. Shaped like the moon in its first 
quarter. Crescentiform: crescent-shaped. 

Crest. An elevation or ridge upon the summit of 
an organ. Crested: having a crest, elevated ap-
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pendage, or ridge on the summit of an organ. 
Crinite. Bearded with long and weak hairs. 
Crisped, crispate. Irregularly curled (said of hairs 

or leaf margins). 
Cristate. Crested or tufted. 
Cross. Hybrid of any description. 
Cross-fertilization. Fertilization secured by pollen 

from the flower of another plant. 
Cross-pollination. Transfer of the pollen of one 

flower to the pistil of another. 
Crown. The persistent base of an herbaceous pe

rennial; the top of a tree; a circle of appen
dages on the throat of a corolla, etc. 

Crozier. The young coiled leaves of some fems. 
Cruciate. Cross-shaped, used especially for the 

flowers of Cruciferae. Cruciferow: cross-bear
ing; a flower with four petals placed opposite 
each other nt right angles. Cruciform: cross
shaped. 

Crustaceow. Crustose. Of brittle or hard texture. 
CnJstalline. Resembling crystals or of the nature 

of crystals. 
Cube. The regular solid of six equal square sides. 

Cubical: of cubic form. 
Cucullate. Hooded, or hood-shaped. 
Cucullw. A hoodlike process on some seeds; cf. 

caruncle. 
Cucurbitaceous. Of the nature of plants in the 

family Cucurbitaceae. 
Cuena. A topographic ridge; usually a ridge which 

has a long, gentle slope on one side ( usually 
toward the coast) and a short. steep slope on 
the other side. 

Culm. The type of hollow or pithy slender stem 
found in grasses and sedges. 

Cultigen. Plant or group known only in cultiva
tion, presumably originating under domestica
tion; contrast with indigene. 

Cultivar. A variety or race that has originated 
and persisted under cultivation, but not neces
sarily referable to a botanical species. 

Cuneate, cuneiform. Wedge-shaped; triangular, 
with the narrow port at point of attachment. 

Cupule. The cup of such fruits as the acorn; an 
involucre composed of bracts adherent by their 
base at least. Cupulate, cupular: cup-shaped, 
as the cup ( involucre) of the acorn. Cupuli
form: cup- or cupule-shaped. 

Curvate. Continued flexure or bending from a 
straight line. 

Curci-. A combination form to denote curved or 
bent. 

Cusp. A sharp, rigid point. Cuspidate: tipped 
with a cusp, or short, rigid point. 

Cutin. A substance present as a thin continuous 
external layer on the outer wall of the epider
mis of a leaf or stem. Cutinized: covered with 
cutin. 

Cyathlum ( pl. cyathia). The ultimate in8ores
cence of Eupl1orbia, consisting of a cuplike in
volucre bearing the flowers from its base. Cy
athiform: shaped like a drinking cup. Cyatho
pl1orous: like or of a cup. 

Cycic. Said oi foliar structures arranged in 
whorls; coiled into a cycle or related to a 
cycle. 

Cylindraccoll8, cylindric. Somewhat or nearly cy
lindrical. Cylindroid: of a cylindric shape. Cy
lindro-. Used in various combinations to denote 
cylindric. 

Cymba, cymbiform. A boat or boat-shaped. 
Cyme. A determinate flower cluster in which the 

first flower is terminal on the main am, the next 
flower(s) terminal on axes arising from the axil, 
of bracts subtending tb.e first flower, and so on; 
often cymes are flat-topped or convex ( cf. de
terminate). 
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Cynwse: arranged in cymes. Cymiform: cyme
sbaped. Cymule: a small or few-flowered cyme. 

Cystolith. Mineral concretions, usually a calcium 
carbonate on a cellulose stalk, occurring in spe
cial cells in the Urticaceae, etc. 

Cytoplasm. The general protoplasm of the cell. 

Deciduous. Falling off, as petals fall after flower
ing, or leaves of nonevergreen trees in autumn 
or said of plants whose leaves fall, as in "de
ciduous tree." 

Declinate. Bent or curved downward or forward. 
Declined: directed obliquely. 

Decompound. More than once divided or com
pounded. 

Decorticate. To deprive of bark. 
Decumbent. Lying down, but with the tip as

cending. 
Decurrent. Extending down the stem below the 

insertion; said of leaves or ligules. 
Decussate. Opposite pairs ( usually leaves) alter

nating at right angles with those above or 
below. 

Defle,:ed. Turned abruptly downward. 
Defoliate. The act of shedding leaves. 
Dchisccnt, delauce, dehiscence. Opening sponta

neously when ripe to discharge the contents, as 
an anther or seed vessel. 

Deliquescent. Dissolving or melting away. 
Deltoid, deltate. Equilaterally triangular. 
Dendritic, dendroid. Treelike, as the branching 

hairs of some Cruciferae. 
Dentate. Having the margin cut with sharp sa

lient teeth not directed forward. Denticle: a 
small tooth. Denticulate: slightly and finely 
toothed. Dentiform: tooth-shaped. 

Depauperate. Dwarf, starved. 
Depressed. Low, as if flattened from above. 
Descending. Tending gradually downward as the 

branches of some trees. 
Determinate. Said of an inflorescence ( as a cyme) 

in which the terminal Sower blooms slightly in 
advance of its nearest associates; limited in num
ber and extent. 

De%trorse. Turned to the right. 
Di-, dis-. Greek prefix meaning two or double. 
Diadelphous. Stamens united by their filaments 

into two sets. 
Diagonal. A mean between two forces, a compro-

mise of position. 
Diandrow. Having two stamens. 
Diaphanous. Transparent. 
Diaphragm. A dividing membrane or partition as 

that in the pith of grape vines and the pith in 
Juglans. 

Dibrachiate. When branches spread and are dou
bly and widely divergent. 

Dicarpellary. Having two carpels, 
Dichasium (pl. dichasia). A cyme with two lat

eral axes. Dichasial: provided with dichasla. 
Dichotomous. Repeatedly forking in pairs. Dichot

omy: a condition of being dichotomous. 
Dicotyledons ( abbr. dicot.r). A class of angio

sperms differentiated by possession of two coty
ledons. 

Didymous. Twin; found in pairs, 
Didynamous. With four stamens in two pairs of 

unequal length as in most Labiatae, 
Difjwe. Scattered; widely spread. 
Digitate. Fingered; shaped as an open hand; com

pound with the members arising from one 
point. 

Dilated. Flattened and broadened, as an expanded 
filament. 

Dimidiate. Halved, as a condition in which half 
an organ is so much smaller than the other as 
to seem wanting. 

Glossary 

Dimorphic, dimorp1aous. Having two forms, BJ 
flowers with short stamens and long styles or 
long stamens and short styles. 

Dioeciow. Having staminate and pistillate flowers 
in diHerent plants. 

Diploid. Having two basic chromosome sets 
( twice the number in normal, haploid ga
metes). 

Duarticulating. Separating joint from joint at ma
turity. 

Discoid. Disklike, in the Compositae, a head with
out ray florets. Disciform: flat and circular like 
a disk. 

Discolorow. Used when the two surfaces of a leaf 
are unlike in color. 

Discrete. Separate; not coalescent. 
Disfunct. Characterized by having separate 

groups; disconnected. 
Disk, Due. A fleshy development of the receptacle 

about -the ba�e of the ovary; in Compositae, 
the tubular flowers ( disk florets) of the head 
as distinct from the ray. 

Disparate. Unequal; dissimilar. 
Dissected. Deeply divided into numerous usually 

fine segments. 
Dissepiment. A partition in an ovary or pericarp 

caused by the adhesion of the sides of the car
pellary leaves. 

Di.ftal. Opposite the point of attachment; apical; 
away from the axis. 

Di.ftant. Said of similar parts not closely aggre
gated; opposed to approximate; remote. 

Distichom. In two vertical rows or ranks. 
Distinct. Separate; not united with parts in the 

same cycle. Cf. Free. 
Dithccal. Having two thecae or cells. 
Diurnal. Occurring in the daytime; sometimes 

used meaning ephemeral. 
Divaricate, dioaricately. Widely divergent. 
Divergent. Extending away from each other by 

degrees. 
Divided. Separated to the base. 
Dolabriform. Axe-shaped or hatchet-shaped. 
Dormant. Said of plants that are not in active life. 
Dorsal, dorsally. Pertaining to the back; the sur-

face turned away from the axis. Dorso-: used 
in combination to denote the back of. Dorsum: 
the back or ports of the flower that face the 
outside. 

Dorsi/iud. Attached by or to the back. 
Dorsiventral. Having distinct dorsal and ventral 

surfaces. 
Double. Used of flowers when the petals are in

creased in number at the expense of other or
gans, especially the stamens; twice. 

Down. Soft pubescence; the pappus of such 
plants as thistles. Downy: closely covered with 
very short and weak soft hairs. 

Drooping. Erectish at base but bending down
ward above, as the branches of a grass panicle. 

Drupe. A fleshy one-seeded indehiscent fruit con
taining a stone with a kernel; a stone-fruit 
such as a plum. Drupelet: a diminutive drupe. 
Drupaccous: resembling a drupe, possessing its 
character, or producing similar fruit. 

Duff. The partly decayed vegetable matter on the 
forest floor. 

E-, E,:-. Latin prefix meaning without, out of, 
from, as "ebracteate." 

Ebeneow. Black as ebony. 
Ebracteate. Without bracts. 
Ecliinate. Prickly, a hedgehog. 
Ecology. The study of organisms in relation to 

their environment. 
Ecorollate. Without a corolla. 
Ecospecie,. All individuals so related that they 
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are able to exchange genes freely without loss 
of fertility or vigor in the offspring. 

Ecotype. Those individuals that are fitted to only 
one kind of environment occupied by the spe
cies, 

Edaphic. Pertaining to, or inBuenced by, soil con
ditions, 

Edentate. Without teeth. 
Elaiosome. Characteristic oily appendages and 

seeds of some plants, such as arils, crests, 
glands offering food-bodies to ants. 

Elater. In Equisctum, 4 club-shaped hygroscopic 
bands attached to the spores, which serve for 
dispersal. 

Elliptic. In the form of a Battened circle usually 
more than twice as long as broad. Ellipsoid: 
an elliptic solid. 

Elongate. Drawn out in length. 
Emarginate. With a small notch at the apex. 
Embryo. The incipient plantlet in the seed. 
Emergence. Outgrowths from superficial cells on 

the surface of an organ such as prickles, warts, 
glands, etc. 

Emersed, emergent. Raised above and out of the 
water. 

Enantiostylous. Flowers whose styles are pro
truded right or left of the nxis, with the sta
mens opposite. 

Enation. An outgrowth on the surface of an 
organ. 

Endemic. Confined to a given region, as a coun
try or island. Endemi.rm: the condition of en
demic plants. 

Endocarp. The inner layer of the pericarp. 
Endodermls. The lnyer of ground tissue that 

abuts on the stele, being dilFerentiated as a 
sheath around it. 

Endogenous. Forming new tissue within. 
Endoglossum. A transverse projection from the 

dorsal wall of the carpel to make it almost 
completely septate. 

EndoJPcrm. The nutritive tissue surrounding the 
embryo of a seed and formed within the em
bryo sac. 

Ensiform. Sword-shaped, as the leaves of Iris. 
Entire. Undivided; the margin continuous, not in

cised or toothed. 
Entomophilous. Insect-pollinated. 
Envelope. The surrounding part. Enveloping: in-

volucrate; to enclose. 
Epappose. Without pappus. 
Epetiolate. Without petals. 
Ephemeral. Lasting for a day or less. 
Epi-. Pre6x meaning upon, such as "epiphyte." 
Epicarp. The outer layer of the pericarp. 
Epidermis. The true cellular skin or covering of a 

plant below the cuticle. Epidermal: relating to 
the epidermis. 

Epig,Jnous. Borne on the ovary; said of Bora! 
parts when the ovary is wholly inferior. Epi
gyny: the state of having epigynous Bowers. 

Epipetalous. Borne upon the petals. 
Epipliytc, cpiphytic. Characterized by growing on 

other plants or objects but not parasitically, 
such as orchids, bromeliads and fems. 

Equidistant. Of equal distance. 
Equitant. Astride, as if riding, such as the leaves 

of an Iris; folded lengthwise and distichous. 
Erect. Upright in relation to the ground, or some

times perpendicular to the surface of attach
ment; a lip of a corolla is erect when in line 
with the tube. 

Erlcoid. Said of leaves that are like those of 
heaths. 

Erase. Irregularly toothed as if gnawed. 
Escape. A cultivated plant found growing as 

though wild, dispersed by some agency. 
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Escarpment. A steep slope, especially i£ wide. 
Estipulate. Without stipules. ( cf. eutipulate). 
Etiolation. The condition of being lengthened ( as 

a stem) or deprived of color by absence of 
light. 

Evanescent. Quickly disappearing. 
Evergreen. Remaining green through the winter. 
Exalate. Without wings. 
Exalbuminous. Without endosperm, referring to 

seeds. 
Exappendiculate. Without appendages. 
E:xcentric (eccentric). One-sided, off-center, abaxial. 
Excrescence. Small warty outgrowth. 
E:xcurrent. Projecting beyond the edge, as the 

midrib of a mucronate leaf or nerve of a Doral 
segment. 

E:xcurved. Curved outward or away from a cen
tral part. Excun:ature: an excurved part. 

E:xfoliate (-ing). To come off in scales or Bakes, 
as the bark of the sycamore (Platanus). 

Exiguous. Small and narrow. 
E:cocarp. The outer layer of the pericarp. 
Exogenous. Fonning new tissue outside the old. 
Exotic. Foreign, not native; from another region. 
ExplaMte. Spread out Bat. 
Exscrted. Protruding, as stamens projecting be

yond the corolla; not included. 
Exsiccatae. Dried plants specimens, usually in sets 

for sale or for subscribers, or for exchange. 
Exstipulate. Without stipules. 
Erlant. Still existing. 
Erlensile. Capable of being e:dended or enlarged. 
E:xtratroplcal. Beyond or outside of the tropics. 
Extrorsc. Facing outward from the axis, as the 

debiscence of an anther. 
Exudate, exudation. The transpiration of liquids 

from hydathodes, etc., as seen on the leaf tips 
of Monocotyledons. 

Exvaginate. Outside of the sheath. 
Eye. The marked center of a Bower, such as in 

some species of Physali.r and Hibiscus. 

Face. That surface of an organ that is opposed to 
the back, usually the upper or inner side. 

Facet. One of a set of small plane surfaces; a lit
tle face. 

Facial. Applied to a hilum that is on the side and 
not on the margin of a seed. 

Falcate. Sickle-shaped. Falcifmm: sicklelike. 
Fan. The soil and debris outwash formed from 

a mesa or other elevation. 
Farina. Starch or starchy matter. Farinaceou.,: 

containing starch; mealy in texture. Farinose: 
covered with a mealiness. Farinule: minutely 
mealy. 

Fasciated. An abnormal widening and Battening 
of the stem as though several stems had co
alesced in one plane. 

Fascicle. A close cluster or bundle of Bowers, 
leaves, stems or roots. Fasciculate: in a fasci
cle. 

Fastigiatc. Clustered, parallel, erect branches. 
Faucal. Pertaining to the throat of a gamopetal

ous corolla. 
Faveolate, favosc. Honeycombed, as the receptacle 

i n  many Compositae; alveolate. 
Fencstrate. With transparent areas or windowlike 

openings. 
Feral. Wild or indigenous; not cultivated. 
F'erruginous. Rust-colored. 
Fertile. Said of pollen-bearing stamens and seed

bearing fruits. 
Fertilization. Effect of pollen deposited on a stig

matic surface resulting in conversion of flower 
into fruit and of ovule into seed; the union of 
egg nnd sperm. 

Fetid. Disagreeably odorous. 
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Fibrillose. Furnished with little fibers. 
Fibrous. Having numerous woody &hers, as the 

scales of some bulbous plants. 
-fid. A suffix meaning deeply cut.
Filament. A thread, especially the stalk of an an•

ther. Filamentous, filame11to$8: formed of fila
ments or fibers. 

Filiferous. With filaments or threads. 
Filiform. Threadlike. 
Fimbriate. Fringed ( with longer or coarser hairs 

as compared with ciliate). Fimbnllate: the di
minutive. 

Fissured. To be cracked or fractured, as the bark 
of a tree. 

Fistular, fistulous, fistulose. Hollow throughout, 
as the leaf of an onion. 

Flabellate, flabcllifonn. Fan-shaped; broadly 
wedge-shaped. 

Flaccid. Weak, limp, soft or flabby. 
Flagellate. With very slender whiplike runners. 

Flagclliform: whip-shaped. 
Flange. A part that spreads out like a rim. 
Flavescent: Yellowish, becoming yellow. Flavo-: 

used in combinations to denote yellowish. 
Fleshy. Thick and juicy; succulent. 
Flcxuous, fle:cuose. Zigzag, bending alternately in 

opposite directions. (cf. fractifle:c). Flexed: to 
be alternately bent. 

Floccose. With floes or tufts of soft woolly hair. 
Flocculent: the diminutive. Floccority: state of 
being floccose. 

Flora. Tbe aggregate of plants of a country or 
district, or a work which contains the enumera
tion of them. 

Floral. Of or pertaining to flowers. Floral tube 
( or cup): a more or less elongate tube consist
ing of perianth or other floral parts. 

Floret. The individual flower of the Compositae 
and Gramineae; a small flower of a dense clus
ter. 

Floricane. Tbe flowering cane, usually the second 
year's development of the primocane, in Rubus, 
etc. 

Florifcrous. Bearing or producing flowers. 
Fluted. Regularly marked by alternating ridges 

and groovelike depressions. 
F oliaceou.,. Leaflike; said especially of sepals or 

bracts that in texture or appearance resemble 
leaves. Foliar: leafy or leaflike. Foliose: having 
numerous leaves .. 

Foliage. The leafy covering, especially of trees. 
Foliate. Having leaves. Foliolate: having leaflets. 
Follicetum. A whorl or glomerule of follicles some-

times more or less coalescent nt base. 
Follicle. A dry monocarpellary fruit, opening 

only on the ventral suture, as in the larkspur, 
Follicular: shaped like a follicle. 

Form. Subdivision of a variety of species usually 
differing in one character and usually but not 
necessarily perpetuated vegetatively, such as 
differences in flower color and style lengths. 

Fornicate. Provided with arched scalelike appen
dages in the corolla tube, as in Myosom. 

Fovea ( pl. Foveae). A depression or pit, as in 
the upper surface of the leaf base in Isoetes, 
that contains the sporangium; the seat of the 
pollinium in orchids. Foveate: pitted. Foveo
late: the diminutive. 

Fractifle:c. Bending alternately and sharply in op
posite directions; zigzag, 

Ftansenoid. Of or pertaining to the genus Franse
ria (Ambrosia). 

Free. Not joined to other organs; the reverse of 
adnate. 

Frond. Leaf of a fem, including the stipe and 
blade. 

Fructiferous. Producing or bearing fruit. 
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Fruit. Tbe ripened pistil with all its acccmory 
parts. 

Frutescent, froticose. Shrubby or busby in the 
sense of being woody. Fruticulose: applied to a 
little shrub. 

Fugacious. Perishing very early, 
Fulvou.s. Tawny; dull-yellow. 
Fungoid. Pertaining to or resembling a fungus. 
Funicle, funiculu.,. The cord or thread that some-

times connects the ovule or seed to the pla
centa, 

Funnelform. Gradually widening upwards, like a 
funnel. 

Furcate. Forked, with terminal lobes that are like 
prongs. 

Furfuraceous. Covered with branlike scales; 
scurfy. 

Furrowed. With longitudinal channels or grooves; 
striate on a large scale; sulcate, 

Fuscous. Grayish�brown. 
Fusiform. Spindle-shaped; thickest near the mid

dle and tapering toward each end. 

Galea. Tbe helrnetlike upper lip in certain bilabi
ate corollas. Galeate; having a galea. Galei
form: helmet-shaped. 

Gametophyte. The gamete-producing form of the 
plant ( as in fems) contrasted with the spore
producing form or "sporophyte." 

Gamopetalous. Corolla with petals united. Same 
as sympetalous and monopetalous. 

Gamophyllous. Composed of coalescent leaves or 
leaflike organs. 

Gamosepalous. Calyx with sepals united. 
Gcminate. In pairs, binate, twin. 
Gemma ( pl. gemmre). A bud or a body analo

gous to a bud capable of producing a new 
plant. Gcmmiferous: bearing buds. 

Gene. The unit of inheritance, which occupies a 
fixed chromosomal locus, is transmitted in the 
genn cells, and which governs, affects or con
trols the transmission and development of a 
hereditary character. Genetic: that which is in
herited. 

Gcniculate. Bent abruptly, as a knee, 
Genitalia. The stamens and pistils; reproductive 

organs. 
Genome. A chromosome set; the chromosome 

complement of a gamete or other cell or 
organism. 

Gcnuflc:r:cd. Bent. 
Genus. ( pl. genera). Tbe natural group contain

ing distinct species; a group of one or more 
related species. 

Germinal Relating to a bud. 
Germinate. To sprout; to begin to grow and de

velop. 
Gibbous. Swollen on one side; ventricose. Gibbos• 

ittp a swelling at the base of an organ. 
Gigantism. Of unusually large size. 
Glabrous. Without hairs; incorrectly used in the 

sense of smooth, the antonym of rough. Gla
brate; almost glabrous; tending to be glabrous. 
Glabrcscent: becoming glabrous. 

Gladiate. Flat, straight or slightly curved, with 
acute apex and approximately parallel edges, 
ensifonn, swordlike. 

Gland. A depression, protuberance, or appendage 
on the surface of an organ, which secretes a 
usually sticky fluid. Glandular: bearing glands 
or glandlike. Glanduliferous: bearing glands. 
Glanduliform: gland-shaped. 

Glaucous, Covered or whitened with a bloom, as 
a cabbage leaf; bluish-white or bluish-gray. 
Glauccscent: becoming glaucous. 

Globe. Tbe flower cluster in some species of 
Acacia, etc. 
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Globose. Spherical or rounded. Globular: some
what or nearly globose. Globule: a little globe; 
a small spherical particle. 

Glochid. A barbed hair or bristle. Glochidiatc: 
b11rbed at the tip, as a bristle. 

Glomcrate. Densely compacted in clusters or 
beach. Glomerule: a compact capitate cyme. 
Glomerulate: arranged in sm11ll clusters. 
Glomeriform: head-shaped. 

Glumcs. The pair of bracts at the base of a grass 
spikelet. Glumaceous: resembling glumes. 

Glutinous. With a gluey exudation. 
Gnels8. A laminated or foliated metamorphic 

rock. 
Gourd. A fleshy one-celled many-seeded fruit, 

like a melon. 
Graduate. Marked with small regular distances. 
Gramineous, Related to grass or grain-bearing 

planb. Graminiform: grass-shaped. 
Granular, granulose. Covered with very small 

grains or granules; minutely mealy. Granulifer
ous: granule-bearing. 

Gregarious. Growing in groups or colonies. 
Grenadine. A brilliant color of reddish red-yellow 

hue. 
Griscous. OE a light color or white, mottled with 

black or brown. 
Grit cells. A sclerotic cell, 11.S in the flesh of pears. 
Gymnosperms. Plants with naked (uncovered) 

ovules, as the conifers. 
Gynandrous. Stamens adnate to the pistil. 
Gynecandrous. Having staminate and pistillate 

Bowers in the same spikelet, the latter above 
the former. 

Gynoba,e. An elongation or dilation of the recep
tacle to support the carpels or outlets, ns in 
many borages. 

Gynobasic. Applied to a style which adheres by 
its base to 11 prolongation upwarch of the torus 
between carpels. 

Gynoecium ( pl. Gynoeda). The pistils collec
tively of a flower. 

Gynophore, The prolonged stipe of a pistil, as in 
Cleomc. 

Gynostegium. A sheath or covering of the gynoe
cium of whatever nature. 

Gypscous, gypsiferou:J. Containing calcium sulfate 
(gypsum). Gypsophile, gypsophilous: dwelling 
on gypseous soils, a few plants confined to such 
plnces. 

Gyrate. Curved into a circle or circular; circinate. 

Habit. General appearance of a plant. 
Habitat. The normal situation in which a plant 

lives. 
Halberd-shaped. Hastate; arrow-shaped with the 

lobes turned out. 
Halophyte. A plant of salty or nlkaline soils. Hal

ophytic (adj.}. 
Haploid. Single; having the reduced number of 

chromosomes typical of gametes. 11.S opposed to 
the somatic number. 

Hastate. Halberd-shaped; of the sl1ape of an ar
rowhead but with the basal lobes turned out
ward. 

Haustoria. The suckerlike attnchment organs of 
parasites like Cuscuta. 

Head. A dense globular cluster of sessile or 
subsessile flowers arising essentially from the 
same point on the peduncle; capitulum. 

Hearttcood. The innermost and oldest wood next 
to the pith. 

Helicoid, helical. Curved or spiraled like a snail 
shell. 

Helix. Having a spiral form. 
Heml-. In composition means half. 
Hcmicordate. Half-hearted. 
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Hemisp11eric, hemispheroldal. Shaped like half a 
sphere. 

H!:mitropous. Amphitropous, the axis of the ovule 
being more curved than the anatropous condi
tion. 

Herb. A plant without persistent woody stem, at 
least above ground. 

Herbaccou,. Pertnining to a herb; opposed to 
woody; having the texture or color of a foliage 
leaf; dying to the ground each year. 

Herbage. Collectively, the green parts of a plant. 
Herbarlum. A collection of dried and pressed plants, 

usually mounted on strong sheets of rag paper 
or otherwise prepared for permanent preserva
tion, and usually systematically arranged. 

Hermaphrodite. With stamens and pistil in the 
same flower. 

Hespcridium. A superior, polycarpellary, syncar
pous berry, pulpy within, and externally cov
ered with a tough rind, as an orange. 

Heterochlamydeous. With the perianth clearly di
vided into a calyx and a corolla. 

Hcterogamow. Producing two or more kinds of 
flowers. 

Heterogeneous. Not uniform in kind. 
Hctcromorphic. Of more than one kind of form. 
Hetcrophyllous: Having leaves of diHerent forms. 

Heterophylly: Two diHerent forms of leaves 
marked by difference in organization, 

Hcterosporous. Having spores of two sizes or 
shapes. 

Ilctcrosti1lou1J, hcterostylic, heterostyled. The state 
of having unlike or different length styles. 

Heterozygous. Having genes for both members of 
at least one pair of allelomorphic Mendelian 
characters. 

He:cagonal. Six angled. 
He:r:amcrous. Having the floral whorls composed 

of six members. 
Hexaploid. Having sb: basic chromosome sets ( six 

times the gametic number}. 
Hibemacle, hibernaculum. A winter bud. 
Hilum. The scar at the point of attachment of an 

ovule or seed. Hilar: relating to the hilum. 
flip. The fruit of the rose; technically a cynarrho

dium. 
Iiippocrcpiform. Horseshoe-shaped. 
Hirsute, 11irtw. Rough with coarse or shaggy 

hairs. Hirsutulow (-ose): the diminutive. Hit

tellous: minutely hirsute. 
Hispid. Rough with stiff or bristly hairs. Hispldu

lous (-osc): the diminutive. Hispidulo-: used in 
combination to denote stiff or bristly hairs. 

Iloa,y. Covered with white down. 
Holosericeous. Covered with fine and silky hairs. 
HolottJpe. The one specimen on which a species 

or other taxon is based. 
Homo-. A Greek prefb: denoting all alike or of 

one sort. 
Ilomochromous. Uniform in color. 
Homogamous. A head or cluster with flowers 

alike throughout. 
Homogeneous. Of the same kind or nature, uni

form, opposed to heterogeneous. 
Homorphic. Uniform in shape. 
HomomJm. In nomenclature, a name rejected be

cause it duplicates a name previously nnd val
idly published for a group of the same rank 
based on a different type. 

Homosporous. With spores all alike in size 11nd 
shape. 

HamostlJlous. The relation of length between all 
styles and anthers of the same species; the state 
of having similar or equally long styles. 

Homo:.ygaus. Having genes for only one member 
of at least one pair of allelomorphic Mendelian 
characters. 
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Hood. CE. cucullate. 
Horny. Hard or dense in texture. 
Hort. A plant that nourishes a parasite. 
Humlmate. Spread over the surface of the ground. 
Humus. Decomposing organic matter in the soil. 
Husk. The outer covering of certain fruits or 

seeds, as in the Juglandaceae. 
Hyaline. Colorless or translucent, rarely transpar

ent. 
Hybrid. A cross between two species. 
Hydathode. An organ that extrudes water or other 

liquid. 
llydrophyte. Partially or wholly immersed water 

plant. Hydrophilic, hydrophilmu: dwelling in 
wet places or water; pollinated by water. 

Hygroscopic. Susceptible of extending or shrinking 
on the application or absence of water or 
vapor. 

Hypanth{um. A cup-shaped enlargement of the re
ceptacle on which the calyx, corolla, and often 
the stamens are inserted; in perigyny the "calyx 
tube." 

HypocotrJl. The axis of an embryo below the coty
ledons but not passing beyond them. 

Hypocraterlfonn. Salver-shaped, with a salver
shaped corolla. 

Hypodermal. Beneath the epidermis. 
Hypogyn{um. The perianthlike structure subtend

ing the ovary in some genera of the Cypera
ceae. 

Hypogynom. Bome on the receptacle below or 
free from the pistil; said of petals or stamens. 

Igneow. Resulting from the action of intense 
heat, as igneous rock. 

Imbibe. To saturate, imbue, soak, steep. 
lmbricate. Overlapping as shingles on a roof. 
Immaculate. Unspotted. 
Immersed. Growing under water. 
Imparlp{nnate. Odd-pinnate, having a terminal 

leaJlet. 
Imperfect flower. Having either stamens or pistils, 

but not both. 
Inarticulation. With no joints, continuous. 
Incanous. Quite gray, hoary. 
Incipient. Beginning to be or to show itself; ini

tial. 
Inched. Cut rather deeply and sharply. 
Inclined. Falling away from the horizontal direc

tion. 
Included. Not protruding beyond the surrounding 

organ or envelope. 
lncrauate. Made thick or stout, as the leaves of 

some species of Sedum. 
Incumbent. Lying upon anything; said of cotyle

dons when the back of one rests against the 
stalk of the embryo. 

Incun,ed. Bending inwards. 
Indefinite. Relating to number, inconstant or very 

numerous. 
Indehlscent. Not splitting open, as an achene. 
Indeterminate. Not terminated absolutely, as a ra

ceme. 
Indigene, indlgenou.,. Native to the counby; not 

introduced. 
Indumcnt, indumentum. Any hairy covering or 

pubescence. 
Induplicate. Valvate aestivation in which the mar

gins of the leaves are bent or folded inward. 
Tndurate. Hard, hardened. 
Indusium (pl. indusia). In fems, the epidermal 

outgrowth that covers or invests the sorus; in 
Goodeniaceae the 2-lobed or 2-lipped flange or 
cup surrounding the style near its apex. In
dusiate: possessing an indusium. 

lnequaatnal. Unequal-sided. 
Inferior. Lower or beneath. Inferior ooonJ: one 
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that is adnate to the hypanthium and situated 
below the calyx lobes. 

Inflated. Blown up; bladdery. 
In/lffed. Turned abruptly inward, lnflcrure: a 

sudden tum inward. 
Inflorescence. The flower cluster of a plant, or, 

more correctly, the disposition of the Bowers on 
an axis, 

lnframedial. Below the middle. 
Infraspecific. Within the species. 
Infrastamineal. Below the stamens. 
lnfrastipular. Below the stipules. 
lnfructcscence. The inflorescence in a fruiting 

stage; collective fruits. 
lnfundibular, infundibuliform. Funnelform. 
Innate. Borne on the apex of the support; in an 

anther the antithesis of adnate. 
Innocuou.s. Harmless, hence unarmed or spineless, 

or nontoxic. 
Innovation. In Gramineae a new sterile basal 

shoot; an offshoot from a stem, as in Polygo
num. 

Inrolled. Rolled inward. 
Inscctfoorow. Consuming insects, i.e., by digesting 

out the organic parts. 
Inserted. Attached to or growing upon. 
Insertion. The place or mode of attachment of an 

orgnn to its support. 
Integument. The covering of an organ or body; 

the envelope of an ovule. 
Inter-. Used in combinations meaning between. 
lntcrcostal. Situated between ribs or costae. 
Interlacunar. Between air spaces. 
lnterneroes. Spaces between the nerves. 
Intemode. The portion of stem between two 

nodes. Internodal (adj.). 
lnterpetiolar. Between the petioles; enclosed by 

the expanded base of a petiole; also applied to 
connote stipules that have coalesced from two 
opposite leaves. 

Interrupted. Not continuous or regular. 
Interspecific. Between different species. 
Inter.stices. Small air spaces, the larger are termed 

locunae, and still larger air passages. 
Interstitial. Pertaining to the space which inter-

venes between one thing and another. 
Interstylar. Between styles. 
Interval. Space between ridges. 
Intervcrticillar. Between verticils. 
Intine. The innermost coat of a pollen grain. 
Intra-. A prefix wed to denote within. 
Intrafoliar. Within the leaves. 
Intramarginal. Placed within the margin near the 

edge. 
Intrastami11al. Within the stamens, as the disk of 

Anacardiaceae. 
Introduced. Brought from another region. 
lntrogre.sslon. Entrance; going in; used for hybrid

ization and repeated back-crossing which can 
result in genetic contamination of one taxon 
by another. lntrogressant: that which goes in; 
used for the organisms which show the results 
of introgression. 

Introrsc. Turned inward, towards the axis. 
Intruded. Projecting inward or forward. 
Intrusioe. To enter though unwelcome; to be un

expected. 
Invaginate. To enclose in a sheath. Inoaginatlon:

enclosing in a sheath. 
Inverted. Upside down; turned over. 
Involucel, A secondary involucre, ns the bracts 

subtending the secondary umbels in the Um
belliferae. Involucellate: with a secondary invo
lucre. 

lnvolucre. A whorl of bracts (phyllaries) sub
tending a flower cluster, as in the beads of 
Compositae, Inoolucral: pertainini to nn invo-
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lucre. Inoolucratc: having an involucre. Invo
lucriform: of the form of an involucre. 

Involute. With the edges rolled inward, i.e., to
ward the upper side. 

Iridescent. Showing several colors as in a rain
bow. 

Irregular. Showing a lnck of uniformity; asym-
metric, as a zygomorphic flower. 

Isodiamctric. OE equal dimensions. 
Isolateral. Equal sided. 
Isomorp11ic. Of equal form. 
Isotype. A specimen of the type collection other 

than the holotype. 
Isthmu.t ( pl, Isthmi). A narrow, constricted, 

necklike section of an organ. 

Joint. The intemode of a grass culm; an articula
tion, as in fruits of Desmodium. 

Junceous. Rushlike. 
Jurtaposed. The relative position in which organs 

are placed. 

Keel. A prominent longitudinal ridge, analogous to 
the keel of a boat; the two lower and united 
petals of a papilionaceons corolla. 

Kerne:. The nucellus of an ovule or of a seed; 
that is, the whole body within the coats. 

Key or Key Fruit. A winged fruit, like the ma
ples; samara. 

Labellum. A lip; the odd petal of an orchid. 
Labia, labiate. Lipped; a member of the Lnbia

tae. 
Lacerate. Appearing irregularly tom or cleft. 
Laclnia. A slash or slender lobe. Laciniate: cut 

into narrow lobes or segments. Laciniation.t: fis
sion. 

Lactescent. Producing milky sap, as the milk
weeds. Latex: the milky sap of some plants. 

Lacuna (-ae). An air space in the midst of tissue; 
said of the vallecular canals of Equisetum; a 
hole or cavity. 

Lacvigate. Smooth, as if polished. 
Lamella (-re). A thin plate. Lamellate, lamellar: 

made u p  of thin plates. Lamelliform: platelike. 
Lamina (-ae). The blade or expanded part of a 

leaf, petal, etc. Laminar: of the blade. 
Laminate. In plates or layers. 
Lanate, lanose. Woolly; densely clothed with long 

entangled hairs. Lanulose: short-woolly. 
Lanceolate, lance. Lance-shaped; much longer 

than broad, tapering from below the middle to 
the apex and ( more abruptly) to the base. 

Lanuginou.t. Cottony or woolly; Innate. 
Latent. Dormant. 
Lateral. At or on the side. 
Laticiferom. Latex-bearing. 
Latifoliate, latifoliow. Broad-leaved. 
Latisept. With broad partitions in their fruits as 

in the Cruciferae. 
Lax. Loose, distant. 
Leaf. The principal appendage or lateral organ 

borne by the stem or axis. 
Leaflet. A segment of o compound leaf. 
Leaf scar. The mark or cicatrice left by the artic

ulation and fall of a leaf. 
Leaf stalk. The stem of a leaf; petiole. 
Lectotype. A specimen or other element selected 

from the original material to serve as the no
menclatural type, when the holotype was not 
designated at the time of publication, or when 
the holotype is missing. 

Legume. The seed vessel of Leguminosae, one
celled and two-valved, but various in form; 
a superior I-celled fruit of a simple pistil usually 
dehiscent into two valves, having the seeds at-
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tnched along the ventral suture; a leguminous 
plant. 

Legumlnow: pertaining to a legume or the family 
Leguminosae. 

Lemma. In grosses, the lower of the two bracts 
immediately enclosing the floret. 

Lenticel.,. Corley spots on young bark, arising in 
relation to epidermal stomates. Lenticellate: 
having lenticels. 

Lenticular. Lens-shaped. Lenticulate (adj.). 
Lentiginom. Minutely dotted as though freckled. 
Lepidote. Covered with small scurfy scales; 

scurfy; furfuraceous. 
Liane. Luxuriant woody climbers in the tropics 

and subtropics, with anomalous structure. 
Ligament. Anything that ties or unites one thing 

or part to another. 
Ligneous. Woody. Lignescent: somewhat woody 

or becoming woody. 
Ligule. The strap-shaped part of a ray corolla in 

Compositae; the thin, collarlike appendage on 
the inside of the blade at the junction with the 
sheath in grasses. Ligulate: provided with a lig
ule. Liguliform: strap-shaped. 

Limb. A border; in particular, the expanded por
tion of a gamopetalous corolla or a gamosepa
lous calyx. 

Limen. Basal corona in Passiftomceae. 
Linear. Resembling a line; long and narrow, of 

uniform width, as the leaf blade of grasses. 
Lineate. Marked with parallel lines. 
Lineolate. Marked with fine or obscure lines. 
Lingulatc, linguiform. Tongue-shaped. 
Lip. One of the two divisions of a bilabiate cor

olla or calyx, hence an upper lip and a lower 
lip, although one lip may be wanting; the 
upper lip of orchids, by a twist of the ovary, 
usually appears to be the lower. 

Lithophyte. A plant that grows on rocks but de
rives its carbon dioxide, water and minerals 
from the atmosphere and from accumulated 
humus and weathered materials. 

Littoral. Of a shore, particularly of the seashore. 
Llano. A ffat plnin, usually grassy and treeless. 
Lobe. A division or segment of an organ, usually 

rounded or obtuse; cut less than halfway 
to the midrib (of a leaf). Lobed: bearing 
lobes. 

Lobule. A small lobe. LobuTate: having a small 
lobe. 

Locular. Having cells or loculi, as a biloculnr pis
til or two-celled anther. 

Locule. Loculus. Compartment or cell of pistil or 
anther. 

Loculicidal. Dehiscent longitudinally through the 
middle of the back of a pericarp, between the 
partitions into the cavity. 

Lodiculcs. The 2 or 3 minute hyaline scales at 
the base of the stamens in gtl\Sses, representing 
the periantb. 

Loess. Drifting dust held by vegetation. 
Lament. A flat legume that is constricted behveen 

the seeds, falling apart at the constrictions 
when mature into one-seeded joints. 

Larate. Strap-shaped, ligulate. Loriform: of the 
form of a strap. 

Lo::cnge. Diamond-shape; rhomb. 
Lunate. Crescent-shaped. 
LustroU.t. Shining, having a sheen. 
Lutescent. Becoming yellow. 
Lyrate. Lyre-shaped; pinnatifid, with the terminal 

lobe considerably larger than the others. 

'Macro-. Greek prefix meaning large or more prop
erly, long. 

Macro.tporangium. The organ in which macro
spores are produced. 
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Macrospore. The larger of the two kinds of spores 
in Selaginellaceae, etc. 

MacrosporophyU. The modified leaf that bears the 
macrosporanglum. 

Maculate. Spotted or blotched. Maculation: a 
spot. 

1\-lale ( plant or flowers). Having stamens but no 
pistils. 

M alodorom. Ill-smelling. 
Malpighiaceow hair.r. Straight appressed hairs at

tached by the middle and tapering to the free 
tips. 

Afommi/orm. BreBSt-shaped, conical with rounded 
apex. 

Mammillate. Having nipples. 
Marbled. Stained with irregular streaks or 

blotches of color. 
Marcesccnt. \\'hen withered, not falling off, espe

cially leaves and corollas. 
Marginal. Of, pertaining to, or attached to the 

edge. 
Marginate, margined, Distinctly margined; the 

margin distinctly different. 
Marine. Growing within the influence of the sea 

or immersed in its water. 
1\faritime. Of the seacoast, pertaining to the sea. 
Marsh. A tract of wet or periodically inundated 

treeless land, usually characterized by grasses, 
cattails or other monocots. 

Masmla (-ae). A group of cohering pollen grains 
produced by one primary mother cell, as in the 
orchids; pollen mass. 

Matorral. Field full of brambles nnd briars, a 
brushy place; a thicket, copse. 

Medial. Median. Of the middle. 
Mcdifixed. Fixed or attached by the middle. 
McduUary. Pertaining to the pith. Medullose: the 

texture of pith. 
Mcgasporangium. The sporanglum in which me

gaspores are developed or contained. 
Mcgaspore. A synonym of macrospore. 
Membrane, membranaccou,, membra,1ou.r. Of the 

nature of a membrane; thin, soft and pliable. 
Meniscoid. Thin and concnvo-convex, like a watch 

glass. 
Mentum. An extension of the foot of the column 

in some orchids, in the shape of a projection in 
front of the flowers. 

l\lcristem. Embryonic or undiffcrentinted tissue, 
the cells of which are capable of active divi
sion. l\leri.rtematic: pertaining to the meristem. 

1\lericarp. One of the two seedlike carpels of an 
umbelliferous fruit. 

-merous. Greek suffix, having parts, as pentamer
ous or 5-merous, having 5 parts.

Mesa. A fiat-topped hill with abrupt or steeply
sloping side or sides.

Mescal. A drink distilled from the 'juice of the
mnguey; a small cactus ( Lophophora). 

Mesic. Characterized by or pertaining to conditions
of medium moisture supply, 

Mesocarp. The middle layer or coat of a fruit. 
Mesophyte. A plant that grows under medium

moisture conditions.
Micro-. Greek pre&x meaning small.
Micron. A measure of length used for microscopi

cal measurements, equal to 1/1000 of a milli
meter or 1/25,000 of an inch. 

Microphyllou.!. Small leaved. 
Micropyle. The minute orifice in the integuments 

of an ovule through which the pollen tube en
ters the seed cavity. Micropylar: relating to the 
micropyle. 

Microsporangium. The organ in which microspores 
are produced. 

Microsporc. The smaller of the two kinds of  
spores in Selaginellaceae, etc. 
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Microsporophylf. The modified leaf that bears the 
microspomngium. 

Microtuberculate. Minutely tuberculate. 
Midrib. The central rib of a leaf or other organ. 
Mitri/orm. Shaped like a mitre or cap. 
Monadelphous. Stamens united by their filaments 

into a tube surrounding the gynoecium, as in 
malvaceous flowers. 

1\fonandrou.t. With one stamen. 
Moniliform. Resembling a string of beads. 
Mono-. In Greek compounds meaning one. 
1\lonocarpic. An annual or other plant that flowers 

but once; composed of one carpel only, 
Monocephalous. Dearing only one head. 
Monochasium (-a). A one-branched cyme, either 

pure or resulting from the reduction of cymes. 
Monochlamydcous. Having only one set of floral 

envelopes. 
Monocotyledon (-om, -oid). (Abbr., Monocot). 

A plant having but one cotyledon or seed leaf. 
Monoecious. Having staminate and pistillate Bow

ers on the same plant but not perfect ones. 
Monomorphic. Of one form, only, not polymor

phic. 
Monopodium. A stem of a single and continuous 

axis. Monopodial (adj.). 
Monothecal. Having a single loculus or cell. 
l\lonotypic. Having a single type or representative, 

as a genus with only one species. 
1\fonstroritlJ, Some conformation deviating from 

the usual and natural structure. 
Montane. Pertaining to or living in mountains. 
Mucilaginou.r. Slimy, composed of mucilage. 
Mucro, mucronation. A small and short abrupt 

tip of an organ, as the projection of the midrib 
of a leaf. Mucronate: with a mucro. Mucronu
late: minutely mucronate. 

Multi-. Latin pre&x for many. 
MulticipitaL Descriptive of a crown of roots or a 

caudex from which several stems arise. 
MuUifid. Cleft into many narrow lobes or segments. 
Multiflorou.t (-ate). Many flowered. 
Muricate, murication. Rough with short and firm 

sharp excrescences. Muriculate: the diminu
tive. 

Mutation. A sudden variation, the offspring dif
fering from its parents in some well-marked 
character or characters. 

Muticou.r. Pointless, blunt, awnless. 

Naked. With a usual covering wanting, as a 
flower destitute of a perianth, 

Napiform. Turnip-shaped. 
Nascent. In the act of being formed. 
Naturalized. Of foreign origin, but established 

and reproducing itself as though a native. 
Navicular. Cymbiform; boat-shaped; shaped like 

the bow of a canoe. 
Necrotic. Affected with, characterized by, or pro

ducing, necrosis. 
NectanJ. The organ in which nectar is secreted, 

formerly applied to any anomalous part of a 
flower, BS its spurred petal. Nectarifcrous: nec
tar-bearing; having a nectary, or an organ 
which secretes nectar. 

Necdle(11). Stiff, linear leaves as in Pinaceae. 
Neotenically. A prolongation in reaching maturity. 
Nerve. A simple vein or slender rib of a leaf or 

bract. Neroed, nen,ature: with nerves. Nerve
let: an ultimate branch of a nerve. Nen,ation: 
the manner in which the foliar nerves or veins 
are arranged. 

Neuter. Sexless, as a flower that has neither sta
mens nor gynoecium. Neutral: devoid of func
tional stamens or gynoecium. 

Nigrescent. Turning black. 
Nitid. Smooth and clear, lustrous, glittering. 
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Nocturnal. Occurring at night or lasting for one 
night only, u night-blooming. 

Node. The joint of a stem; the point of insertion 
of a leaf or leaves. 

Nodding. Hanging down, Cf. Pendent. 
Nodifrond. Bearing fronds or foliage at the node. 
Nodose. Furnished with knots or knobby nodes. 

Nodulose: the diminutive. 
NotJaculite. A very hard, fine-grained siliceous 

rock of possible sedimentary origin. 
Nut. A hard-shelled and one-seeded indehiscent 

fruit derived from n simple or compound 
ovary. 

Nutant. Nodding. 
Nutlet. Diminutive of nut; applied to any small 

nnd dry nutlike fruit or seed. Thicker-waned 
than an achene. 

Ob-. Latin prefix signifying the reverse or contrari
wise. 

Obcompreued. Flattened the other way, antero
posteriorly instead of laternny, opposite of the 
usual way, 

Obconic. Inversely conical, with the point of at-
tachment at the small end. 

Obcordate. Inversely cordate, the notch at the apex. 
Obdelwid. Inversely deltoid. 
Obdiplostcmonous, Where the stamens are double 

the number of the petals to which the outer 
series are opposite. 

Oblanceolate. Inversely lanceolete. 
Oblate. Flattened at the poles. 
Obligate. Necessary, essential; the reverse of fa

cultative. 
Oblique. Of unequal sides ( as in leaves), slant

ing. 
Oblong. Much longer than broad with nearly par-

allel sides. 
Obovate. Inversely ovate. 
Obovoid. Inversely ovoid. 
Obreniform. Inversely renifonn. 
Obsolete. Rudimentary or not evident; applied to 

an organ that is almost entirely suppressed; 
vestigial. Obsole:,cent: becoming rudimentary or 
extinct. 

Obtuse. Blunt or rounded et the end. 
Ocellate. With a circular patch of color. 
Ochraceous. Ochre-colored, yellow with a tinge of 

red. 
Ocrea (-ae). A sheath around the stem derived 

from the leaf stipules; used chiefly in the Poly
gonaceae. 

Ocrcola (-ae). The smaller or secondary sheaths, 
as in the inflorescences of Polygonum. 

Oc1irolcucous. Yellowish-white, buff. 
Odd-pinnate. With a terminal leaflet; imparipin

nnte. 
Odd-pinnatifid. Pinnetely cleft, with en unpaired 

terminal leaflet and the lateral lenflets without 
a distinct petiolule and the rachis winged be
tween them. 

O0:set.,. Short basal lateral shoots from which new 
plants can develop. 

Olivaceous. Olive green, olive-colored. 
Opaque. Dull; neither shining nor translucent. 
Opcrculum. A lid. Opcrculate: furnished with a 

lid. 
Opposite. Set against, 8.!I leaves when two at a 

node; one part before another, as a stamen in 
front of a petal. 

Oppositifoliou:,. With opposite leaves. 
Orbicular, otbfculate. Approximately circular in 

outline. 
Orifice. The mouthlike opening of a tubular cor

olla at the junction of limb and throat or tube. 
Orthotropow ( ovule or seed) . Erect, straight, with 

the micropyle at the apex and the hilum at the 
base. 
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Oval. Broadly elliptic. 
Ovary. The part of the pistil that contains the 

ovules. 
Ovate. With the outline of an hen's egg in longi

tudinal section, the broader end downward. 
Oooid. Solid ovate or solid oval. 
Ovule. The megasporangium of a seed plant; the 

body in the ovary which becomes a seed. Ovu
late, ovuliferous: bearing ovules. 

Palate, In personate corollas, the projecting part 
of the lower lip, which closes the throat, as in 
the snapdragon. 

Palea (-m), pale. One of the chafih1ce scales on 
the receptacle of many Compositae; the inner 
bract of a grass floret, often partly invested by 
the lemma. Palcaceow: chnffy; composed of 
small membranaceous scales. Paleifotm: resem
bling or of the shape of palea, 

Pallid. Pale. 
Palmate. Hand-shaped with the fingers spread; in 

a leaf, having the lobes or divisions radiating 
from a common point. 

Palmatlfid. Cleft so 8.!I to resemble the out
stretched fingers of the hand, Palmatuect: pal
mately divided. 

Paludal. Pertaining to marshes, wet all through 
the year. 

Palu&trine. Of or pertaining to marshes. 
Pandurate, panduriform. Fiddle-shaped; obovate 

and with a contraction on each side. 
Panicls. A compound racemose inflorescence. Pan

iculate: borne in a panicle. Panfculiform: pani
cle-shaped. 

Panno&e. Feltlike in texture or appearance. 
Papilionaceou&. Applied to the butterflylike cor

olla of the pea, with banner, wings, and keel. 
Papilla (-ae). A minute nipple-shaped projection. 

Paplllate, papillose: bearing minute conical 
processes, or papillae. Papillanp resembling 
papilla. Pappilliform: shaped like a papilla. 

Pappo&e. Pnppus-bearing. 
Pappus. The modified calyx limb in Compositae, 

consisting of a crown of bristles or scales on 
the summit of the achene. 

Papuls, A pimple or small pustule. 
Papyraceou:,, Papery, white es paper. 
Parabolic. Ovate-oblong or ovate, obtuse and con

tracted below the apex ( used in reference to a 
leaf). 

Parallelogramiform. In the shape of a parallelo
gram. 

Parasite. An organism subsisting on another, the 
host. Parasitic: deriving nourishment from an
other organism. 

ParatrJpe, A specimen belonging to the original 
series, but not the type selected by the author. 

Parenchyma. Soft tissue of cells with unthickened 
walls, 8.!I pith cells. 

Parietal. Attached to the wall of the ovary, in
stead of to the axis; said of ovules or a pla
centa. 

Paripinnate. See Pinnate. 
Parted, partite. Deeply cleft nearly to the base. 
Parthcnogenetic. Developing without fertilization. 
Particolored. Colored with different tints, varie-

gated. 
PateUiform. Disk-shaped. 
Patent. Spreading. Patulous: standing open, 

spreading. 
Paucf-. A prefix used in combination to denote 

few, 
PectinatB. With narrow closely set divisions like 

the teeth of a comb. 
Pedaut. Palmate, with the lateral lobes 2-cleft; 

said of leaves. 
Pedicel. The stalk of a single flower in a flower 

cluster or of a spikelet in grasses. Pedfcelled, 
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pedicellanJ, pedicellate: having a pedicel. as 
opposed to sessile. 

Peduncle. The general term for the stalk of a 
flower or a cluster of flowers, Pedunculate, pe
duncular: having a peduncle. Pedunculiform: 
in the form of a peduncle. 

Pellicle. A thin skin or filmy covering. 
Pellucid. Transparent, clear. 
Peltate. Shield-shaped; a flat body having the 

stalk attached to the lower surface instead of  at 
the base or margin, 85 the petiole attachment to 
the blade of some species of Hydrocotyle. 

Pendent, pendulow. Suspended or hanging, 85 an 
ovule that hangs from the side of the locule; 
nodding. 

Penicillate. Ending in a tuft of fine hairs. 
Penninervcd. Pinnately veined or nerved. 
Pentagonal. Having 5 angles or sides. 
Pentamerous. With parts of fives, 85 a corolla of 

five petals. 
Penultimate. The last but one of a series. 
Pepo. A gourd fruit, with hard rind, one-loculed, 

many-seeded, derived from an inferior ovary. 
Percu"ent. Extending throughout the entire 

length. 
Perdurant. Very long lasting. 
Perennate. Lasting the whole yenr through. 
Perennial. Lasting from year to year. 
Perfect, A Bower having both stamens and pistils. 
Perfoliate. With the leaf entirely surrounding the 

stem, or with 2 leaves basally united around 
the stem. 

Perianth. The Baral envelopes collectively; usually 
used when calyx and corolla are not clearly 
differentiated. 

Pericarp. The ripened walls of the ovary, referring 
to a fruit. Perlcarpial: in reference to, or like, 
a pericarp. 

Perigonium, A perianth. 
PerigrJnium ( -a ) • The inftated saclike organ sur

rounding the pistil in Carex. 
Perigynous. Bame around the ovary in contrast to 

beneath it, as the stamens and corolla are in
serted on the floral tube. 

Periphen1, Peripheral. On or near the margin. 
Perispenn. The nutritive tissue surrounding the 

embryo of the seed and formed outside the em
bryo sac. 

Persistent. Remaining attached, as a calyx on the 
fruit. 

Personate. A bilabiate corolla having the throat 
nearly closed by a prominent palate. 

Petal. One of the leaves of a corolla, usually col
ored. Petaline: pertaining to a petal; attached 
to, or resembling a petal. Petaloid: having the 
aspect of or colored as petals. Petalifcrom: 
bearing petals. 

Petiole. A leaf stalk. Petiolate: having a petiole. 
Petiolar: borne on or pertaining to a petiole. 
Petioliform: resembling a petiole in shape. 

Petiolule. The stalk of a leaflet. Petiolulate: hav
ing a small petiole; having petiolules of leaflets. 

Phalange. A bundle of stamens in diadelphous 
and polyadelpbous flowers. 

Phenotr1pe. A group of individuals of similar ap
pearance but not necessarily of similar genetic 
constitution. 

Phloem. The tissue that conducts food in a plant. 
PhotosiJntheds. The manufacture of carbohydrates 

within green leaves by energy derived from 
light, from simple organic materials such as 
carbon dioxide and water. 

Pl1yllary. An individual bract of the involucre of 
a member of the Compositae. 

PhyUocu, phyUodia. A dilated petiole serving as a 
leaf blade. 

Phyllopodic. With a leafy base. 
Phyllota%!J, Leaf arrangement. 
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Phylogeny. The race history of a plant or natural 
group; relationship by descent; ancestral history 
deduced from development. 

Phylum. A primary division of the plant kingdom. 
Pilose. Bearing soft and straight spreading hairs. 

Pilosulou., (-o,e): the diminutive. Pilosity: hairi
ness. 

Pinna (-ae). A leaftet or primary division of a 
pinnate leaf. 

Pinnate. A compound leaf, having the leaflets ar
ranged on each side of a common petiole: 
featherlike. Odd-pinnate: pinnate ,vith a single 
terminal leaflet ( imparipinnate). Abruptly pin
nate: pinnate without an  odd terminal leaflet 
( paripinnate). 

Plnnatl/id. Pinnately deft into narrow lobes not 
reaching to the midrib. 

Pinnatisect, plnnatipartite. Pinnately divided to 
the midrib. 

Pinnule. A division of a pinna. 
Pistil. The ovule-bearing organ of a Bower, con

sisting of stigma and ovary, usually with a 
style between. 

Pistillate. Provided with pistils and without sta-
mens; female. 

Pistillode, pistillodlum. A rudimentary pistil. 
Pith. The spongy center of an exogenous stem. 
Pitted. Having little depressions of pits: foveate. 
Placenta (-ae). The ovule-bearing surface in the 

ovary. Placentanp a placenta that is long and 
narrow and bears many ovules. Placentation: 
the arrangement or orientation of the pla
centas. 

Plait. A fold, like those of a fan. Plaited: pli-
cated, folded. 

Plane. Surface Bat and even, not curved. 
Plano-. A combining form to denote plane or flat. 
Plano-convex. Flat on one side and convex on the 

other. 
Plate (-d). A flattened structure. 
Pleat. A fold. Pleated: folded. 
Pleiochanum. Each relative main axis of a cyme 

producing more than two branches. Pleiochanal 
(adj.) 

Plerus. A network. 
Plicate. Plaited; folded as a fan. Plicatulate: the 

diminutive of plicate. 
Plumbeow. Lead-colored. 
Plumose. Feathery; having fine hairs on each side 

as a plume. 
Plumule. The primary leaf bud of an embryo. 
Pluriloculate. Many-celled. 
Pod. Any dry dehiscent fruit; specifically a le

gume. 
Podium. A foot stalk or similar support. 
Pollen. The male fecundating spores found in the 

anther. 
Pollen tube. The tube emitted by a pollen grain 

passing down from the stigma to the ovary and 
ovules. 

Pollination. The placing of the pollen on the 
stigma or stigmatic surface. 

Pollinia. The pollen masses of the orchids and 
milkweeds. 

Polliniferous: Pollen-bearing. 
Poly;amo-dioeciou.r. Polygamous but chiefly dio

ecious. 
Polygamo-monoecious. Polygamous but chiefly 

monoecious. 
Polygamot.18. Bearing unisexual and bisexual flow-

ers on the same plant. 
Polymorphou.,, polymorphic. Of various forms. 
Polypetalou,. With many distinct petals. 
Polyphyllous. Having many leaves. 
Polyploid. Having a chromosome number that is a 

multiple of a basic number for a group of 
forms. Polyploid aerie,: examples-2n = 8 ( di
ploid), 16 (tetraploid), 24 (he:raploid), 32 
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( octoploid), etc, Polypl.ofd complex: intimately 
related members of a polyploid series. 

Polyttic11ow. In several vertical rows or ranks. 
Polytyplc. Having several or many types or repre

sentatives. 
Pome. An applelike fruit. 
Porcelaneous. With the appearance of, or resem• 

bling, porcelain. 
Pore. A small aperture, as in some anthers for the 

emission of pollen. Porose: with small holes or 
pores. Porulus (-oire): somewhat porous. 

Porlcidal. Opening by pores. 
Ponect. Directed outward and forward; vertical 

to the substratum. 
Posterior. On the side toward the axis; the upper 

side of the flower. 
Postero-laterol. Situated back and at the side. 
Proemorsc. As it were, bitten off; said of roots. 
Precocious. Flowering before the appearance of 

the leaves. 
P,efloration. Cf. Aestivation. 
Prehensile. Clasping or grasping, as in tendrils. 
Prickle. Sharp outgrowth of the bark or epider-

mis. Prickly: armed with prickles, as the rose. 
PrlmanJ. First in order of time or development. 
Prlmocane. The first year's cane (usually without 

flowers) of Rubw and similar genera. 
Primordia. A member or organ in its earliest con-

dition. Primordial: first in order of appearance. 
Prismatic. Of the shape of a prism. 
Proceirs. Any projecting appendage. 
Procumbent. Trailing on the ground, but not 

rooting. 
Prolate. Drawn out towards the poles. 
Prolifcrous. Bearing offsets, bulbils, or other vege

tative progeny; abnormal or redundant develop
ment, as when a leafy shoot develops from a 
flower part. Proliferate: to develop prolifer
ously. 

Prolification. The production of terminal or lateral 
leaf buds in a flower. 

Prominent. Standing out beyond some other part. 
ProphyUum (-a). The bracteole at the base of an 

individual flower, as in Juncus; a membranous 
structure between a branch and the main stem 
in Grarnineae. 

Prostrattl. Lying flat upon the ground. 
Protandrous. With anthers maturing before the 

pistils in the same flower. 
Proterandrous. Shedding the pollen before the 

stigma of the flower is receptive. Proterogy
nous: having the stigma receptive before the sta
mens of the flower mature. 

Prothallium (-a). A cellular, usually flat and 
thalluslike growth, resulting from the germina
tion of a spore, upon which are developed sex
ual organs or new plants, 

Prototype. The assumed ancestral form from 
which the decendants have become modi
fied. 

Protracted. Long drawn out. 
Protuberance. A protrusion or bulge such as a 

bump or swelling. 
Pro:timol. Nearest the axis or base, as contrasted 

with distal. 
Pruinose. Covered with a coarse waxy powder, 

more pronounced than when glaucous. 
Pseudo-. A Creek combining form to denote false. 
Pseudobulb. The thickened or bulb-formed stem 

of certain orchids, the part being solid and 
bome above ground. 

Pterldologist. A student of ferns. 
Pterldophyta. The ferns and fem allies. 
Puberulcnt. Minutely pubescent. Puberul.ou.s: 

slightly hairy. 
Pubescent, pubescence. Covered with short s9ft 

hairs: downy. 
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Pulp. The juicy or fleshy tissue of a fruit. 
Pulverulent, puloeraceow. Dusted as with fine 

powder. 
Pulvinatc. Cushion-shaped. 
Pulvlnru (-I). A swelling close under the inser

tion of a leaf; the swollen base of a petiole. 
Punctate. Dotted with punctures or with translu

cent pitted glands or with colored dots. Puncti
culote ( -o,e): the diminutive. Punctiform: in 
the form of a point or dot. Punctation: a mi
nute spot or depression. 

Pungent. Ending in a rigid, sharp point or 
prickle; acrid ( to the taste or smell). 

Purpurascent. Becoming or turning purple. 
Pustular. Having slight elevations like blisters. 

Pu.stulate: bearing blisterlike swellings or pus
tules; mostly at the base of hairs. Pustule: a 
pimple or blister. Pustul.ose: blistery or pimply. 

Putamen. The shell of a nut; the hardened endo-
carp of stone fruits. 

Pyramidal. Pyramid-shaped. 
Pyrene. Nutlet, particularly that in a drupe. 
Pyriform. Pear-shaped. 

Quadrate, quadrangular. Square. 
Quadri-. Latin prefix signifying four. 
Quadrifid. Divided into four parts to about or 

below the middle. 
Quadrilateral. Four-sided. 
Quinquefoliolate. With five leaflets. 

Raceme. A simple, elongated, Indeterminate in
florescence with each flower subequally pedi
celled. Racemelet.s: the diminutive. Racemi
form, racemose: of the nature or shape of a ra
ceme or in racemes. 

Rachilla. A small rachis, specifically the axis of a 
grass spikelet; the diminutive rachis in Schran
kla. 

Rachis. The axis of a spike or raceme, or of a 
compound leaf. 

Radial. Belong to the ray, as in the flowers of 
Compositae. 

Radiant. Radiating as from a center. 
Radiate. Spreading from or arranged around a 

common center; bearing mys. 
Radical. Belonging to or proceeding from the 

root. 
Radlcant. Rooting, wually applied to stems or 

leaves. 
Radicle. That portion of the embryo below the 

cotyledom. 
Radius (-il). The ray of the Compositae, the out

ermost florets when distinct in form from those 
composing the disk; a partial umbel in Umbel
liferae: the structures known as the medullary 
mys; also the radiating branches of a stellate 
trichome. 

Romeo!. Belonging to a branch. 
Ramentum (-a). Thin chaffy scales of the epider

mis, as the scales of many fems. 
Romose. Branching or branch. Ramul.osc: with 

many branchlets. 
Raphe. The ridge connecting the two ends of an 

anatropous owle. Raphol: relating to the 
raphe. 

Raphlde1. Needle-shaped crystals in the cells of 
plants. Raphfdulous: pertaining to or with m
phides. 

&y. A primary branch of an umbel; the ligule of 
a ray floret in Compositae, the ray florets being 
marginal and differentiated from the disk florets. 

Receptacle. That portion of the floral axis upon 
which the flower parts are borne, or, in Com
positae, that which bears the florets in the 
head. Receptacular: pertaining to the receptacle 
or attnched to the receptacle. 
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Reclined, ,eclinate. Turned downward, with the 
tip resting on the ground. 

Recumbent. Leaning, reclining, lying. 
Recurved. Bent backwards; curved downward or 

backward. 
Reduplicate. Doubled back; a term of aestivation 

in which the edges are valvate and reBexed. 
Reflexed. Abruptly bent downward. 
Refracted. Bent sharply from the base back

ward. 
Regular. Said of a flower having radial symmcby, 

with the parts in each series alike. 
Relic. A species long-surviving, its near relatives 

having become extinct presumably through en
vironmental crises; relics are sometimes nar
rowly endemic. Relict (adj.) 

Remote. Distantly spaced. 
Reniform. Kidney-shaped. 
Repand. With an undulating margin, less strongly 

wavy than sinuate. 
Repent. Creeping ( prostrate and rooting). 
Replicate. Folded backward. 
Replum. The marginnte septum of certain pods 

that persist after the valves have fallen, as in 
the fruit of Cruciferae. 

Resaca. A former course or channel of n stream, 
commonly water-filled to form narrow oxbow or 
meandering lakes. 

Resiniferous, resinous. Producing resin. 
Rewpinate. Upside down, inverted by the hvist

ing of the pedicel, as the flowers of orchids. 
Reticulate. With a nehvork; net-veined. 
Reticulum. A membrane of cross-fibers found in 

palms at the base of the petiole. 
Rctinaculum. The gland to which one or more 

pollinia. are attached in orchids; in the Asclepi
adaceae a horny elastic body to which the pol
len masses are fixed; in most Acanthnceae the 
funiculus which is curved like a hook and re
tains the seed until mature. 

Retrogression. Reversion or development towards 
simpler orgnnization. 

Retrorse. Bent backward or downward. 
Retuse. Notched shallowly at a rounded apex. 
Revolute. Rolled backward from both margins, 

i.e., toward the underside.
Rhizoid. A filamentous rootlike structure on the 

gametophyte of fems. 
Rhizome. An underground stem or rootstock, with 

scales at the nodes and producing leafy shoots 
on the upper sid.e and roots on the lower side. 
Rhizomatous: having a rhizome. Rhizomati
form: resembling a rhizome in shape. 

Rhizophore, A specialized structure in Selaginella 
emitting roots. 

Rhombic. Somewhat diamond-shaped. Rltombi
form: rhomb-shaped. Rhomboidal: a solid with 
a rhombic outline. 

Rib. The primary vein of a leaf, or a ridge on a 
fruit. Ribbed: with prominent ribs. 

Ringcnt. Gaping, as the mouth of an open
throated bilabiate corolla. 

Rootcap. Large cells that form a caplike covering 
for the smaller cells in rear (growing point). 

Rootstock. See Rhizome. 
Rosaceous. Rose-color, pink; belonging to or re

sembling the genus Rosa. 
Roseate. Tinged with rose-color. 
Rosette. A crowded cluster of radiating leaves ap

pearing to rise from the ground. 
Rostellum. A little beak; a slender extension from 

the upper edge of the stigma in orchids. 
Rostrate, Beaked. Rostcllate: the diminutive. 
Rostrum. Any beaklike extension; the inner seg

ment of the coronal lobes in Asclepiads. 
Rosulate. In the form of a rosette. 
Rotatu. Wheel-shaped; said of a sympetalous cor-
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olla with obsolete tube and with a flat and cir
cular limb. 

Rotund. Rounded in outline. 
Rubellow. Reddish. Rube.scent: turning red. 
Ruderal. Weedy; growing in waste places. 
Rudiment. An imperfectly developed organ or 

part. Rudimentary: imperfectly developed; ves
tigial; arrested in an early stage of develop
ment. 

Rufous. Reddish-brown, Rufe.scent: becoming 
reddish-brown. 

Ruga (-e). A wrinkle or fold. Rugose: wrinkled. 
Rugulose: the diminutive of rugose. 

Ruminate. Having a chewed or "wadded-up" ap
pearance ( as in "ruminate endosperm"). 

Runcinate. Sharply pinnatifid or incised, the lobes 
pointing downward. 

Runner. A slender trailing stem rooting at the 
nodes or end; a very slender stolon. 

Russet. Reddish-brown. 

Sac. The cavity of an anther; a pouch or b:.g. 
Saccate: furnished with a sac or pouch. 

Saccharine. Sugary; sweet. 
Sagittate. Shaped as an arrowhead, with the basal 

lobes turned downward. Cf. hastate. Sagitti
form: arrow-shaped. 

Salient. Projecting forward. 
Saline. 0£ or pertaining to salt; growing in salt 

marshes. 
Salverform. A corolla with slender tube abruptly 

expanding into a flat limb. 
Samara. An indehiscent winged fmit. 
Saponaceous. Soapy, slippery to the touch. Sapon

ifying: to convert into soapiness. 
Saprophyte. A plant living on dead organic matter 

and hence without chlorophyll. Saprophytic: 
state of subsisting on humus or similar mate
rinl. 

Sap wood. The new wood in an exogenous tree, 
so long as it is pervious to the flow of water; 
the albumum. 

Sarmentose. Bearing long slender prostrate run-
ners. 

Saxicolous. Growing on rocks, as £ems, etc. 
Scaberulo-ciliolate. With minute rough hairs. 
Scabrous. Rough to the touch, owing to the 

structure of the epidermis or to the presence of 
short stiff hairs. Scabrid: somewhat rough. 
Scabrellate, scaberulous: minutely roughened. 
Scabridulow: slightly rough. Scabrate: made 
rough or roughened. 

Scalariform. Ladderlike. 
Scale. Any thin scarious bract; usually a vestigial 

leaf. Scalelet: a diminutive of scale. Scaly: 
squamose; scarious. 

Scalloped. Crenate. 
Scandent. Climbing in any manner. 
Scape. A leafless peduncle rising from the ground 

in acaulcscent plants. Scapiform, .scaposc: re
sembling or bearing a scape. 

Scape. Leafless peduncle arising from the ground 
that may bear scales or bracts but not foliage 
leaves and may be one- or many-flowered. Sca
piform: resembling a scape. Scapose: bearing 
or resembling a scape. 

Scariou.s, Thin, dry, and membranaceous, not 
green. 

Schizocarp. A pericarp that splits into I-seeded 
portions, mericarps. 

Sclerenchymatous (tissue). Composed of thick-
walled cells. 

Sclerotic. Hardened; stony in  texture. 
Scobicular. In fine grains like sawdust. 
Scoparioid. Resembling a broom. 
Scorpioid, Said of a unilateral inflorescence circi

nately coiled in the bud. 
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SC1'obiculate. Marked by minute or shallow 
depressions. 

Scrub. Stunted or densely packed bushes; stunted 
due to want of water, with strong transpiration. 

Scurfy. Clothed with small bronlike scales; fur
furaceous. 

Scutellum (-a). Any of several small shield
shaped parts or organs; the first leaf in 11 grass 
embryo attached at the basal node of the meso
cotyl and serving as o food storage organ. 

Secondary. Not primary, subordinate. 
Secund. Arranged on one side only; unilateral. 
Seed. The ripened ovule. 
Seep (s). A moist spot where underground water 

comes to or near the surface. 
Segment. A division or part of a leaf or other 

organ that is cleft or divided but not truly 
compound. 

Seleniferous. Containing or yielding selenium. 
Self-fertile. Capable of self-pollination. 
Self-incompatible. Incapable of self-fertilization. 
Semi-. A prefix meaning half. 
Seminiferous. Seed-bearing; used for the special 

portion of the pericnrp bearing the seeds. 
Sepal. A leaf or segment of the calyx. Sepaline: 

relating to or resembling sepals. Scpaloid: sepal
like. 

Septicidal. Dehiscence of a capsule through the 
septa and between the locules. 

Septifragal. \Vith the valves breaking away from 
the dissepiments in dehiscencc. 

Septum (-a). A partition between cavities. Sep
tate: divided by partitions or septa. 

Seriatc, serial. Disposed in series of rows. 
Sericeous. Silky; clothed with appressed fine and 

straight hairs. 
Serotinous. Produced or occurring late in the sea

son. 
Serrate. Sow-toothed, the sharp teeth pointing for

ward. Scrraturc: the toothing of o serrate leaf. 
Scrrulate: finely serrate. 

Sessile. Attached directly by the base; not stalked, 
as a leaf without petiole. 

Seta ( -ac). A bristle, or o rigid, sharp-pointed, 
bristlelike organ. Sctaceous, setose: clothed 
with bristles, bristly or bristlelike. Sctiferous, 
setigerous: bristle-bearing. Setifonn: in the 
shape of o bristle. Setulose: bearing minute 
bristles. 

Seccral. Fewer than many, perhaps 6 to 8 or 10. 
Slwft. Used for the B.owering stalk in Agave. 
S1zeat11. The tubular basal p::irt of the leaf that 

encloses the stem, as in grasses and sedges; the 
composite bracts or scales that surround the in
dividual bundles of pine needles (leaves). 
Slieatliing: enclosed as by a sheath, vaginote. 

Slioulder. In Yucca that part of the ovary that 
rather abruptly curves inward toward the style; 
used for similar conditions in other plant or
g:ms. 

Shrub. A woody plant of smaller proportions than 
o tree, which usually produces several branches 
from the base. 

Sigmoid. Doubly curved, like the letter S. 
Silica (Silex). Silicon dioxide; a white or color

less, very hard crystalline mineral substance. 
Siliceous: pertaining to silica. 

Silique. A narrow many-seeded capsule of the 
Crucifcroe, with 2 valves splitting from the 
bottom and leaving the placentae with the false 
partition (replum) between them. Silicle: 11 
short silique, not much longer than wide. 

Silky. See sericeous. 
Simple. Unbranched, as a stem or hair; uncom

pounded, as o leaf; single, as a pistil of one 
carpel. 

Sinistrorse. Directed toward the left. 
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Sinuate, sinuous. With a strongly wavy margiD. 
Cf. Repand. 

Sinus. The cleft or recess between two lobes of 
a n  expanded organ such as a leaf. 

Slough. A wet place or deep mud or mire; a 
sluggish channel 

iimooth. Not rough to the touch; cf. glabrous, 
without hairs, which may be either smooth O" 
scabrous. 

SolitanJ, Borne singly. 
Sordid. Of a dull or dirty hue. 
Soriferous. Bearing sori. 
Sorus ( -i). A fruit dot, or cluster, on the back of 

the fronds of ferns. 
Spadix (-Ice,). A spike on 11 succulent axis enve

loped in a spathe. 
Spathe. A broad sheathing bract enclosing a spa

dix, as in the calla. Spathaceous: resembling or 
having 11 spathe. Spathifonn: having the shape 
o f  a spathe. 

Spatulate. Like a spatula, o knife rounded above 
and gradually narrowed to the base. 

Species. The aggregate of oil those individuals 
that hove the same distinctive characters. 

Spermato:::oid. A ciliated motile male gamete pro-
duced within on nntheridium. 

Sphacelate. Dark and withered as though dead. 
Spherical. Globular, orbicular, 
Spicate. Having the form of or arranged in a 

spil,e. Spicifonn: spikelike. 
Spike. An elongated rachis of sessile flowers or 

spikelets. Spikclct: a secondary spike; the ulti
mate B.ower cluster in grasses, consisting of two 
glumes and one or more Rorets, and in sedges. 
Spicule: a diminutive or secondary spike. 

Spine. A sharp-pointed, stiff, woody body, arising 
from below the epidermis; commonly the coun
terpart of o leaf or stipule, cf. prickle. spines
ccnt: more or less spiny, spine-tipped. Spinifer
ous: bearing spines. Spinous, spinose: bearing 
spines. Spinulose: bearing diminutive spines. 

Spongio,e. Spongy, soft. 
Sporaugium. A spore case or sac. 
Spore. The reproductive body of pteridophytes 

and lower plants, analogous to the seed. Spore
ling: a young plant from germinated spore. 
Sporiferous: spore-bearing. Sporogenous: pro
ducing spores. 

Sporocarp. A receptacle containing sporangio or 
spores. 

Sporophyll. A spore-bearing leaf. 
Sporophyte. The asexual or diploid generation of 

fems and their allies, the fem plant itself. 
Spreading. Diverging almost to the horizontal; 

nearly prostrate. Spreading hairs: not at oil np
pressed, but erect. Spreading lower lip: diverg
ing from the main axis of the flower. 

Spur. A slender, saclike, nectariferous process 
from o petal or sepal. 

Squama (-u:). A scale, usually the homolog of 
o. leaf. Squamella (-a:): diminutive squama, 
applied to some types of poppus in Composi
tae. Squamellate: like a little scale. Squami
form: scalelike. Squamose, sq11amate: covered 
with scales; scaly. Squamulose: provided with 
small scales. 

Squarrose. Spreading rigidly at right angles or 
more, as the tips of bracts. 

Stalk. The stem of any organ, as the petiole, pe
duncle, pedicel, filament, culm or stipe. 

Stamen. The male org11n of the flower, which 
bears the pollen. 

Staminate, staminal. Having stamens but not pis
tils; said of a flower or plant that is male, 
hence not seed-bearing. 

Staminiferous. Stamen-bearing. 
Staminode (-ia, -ium). A sterile stamen (not pro-
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ducing viable pollen) or what corresponds to a 
stamen. 

Standard. The upper petal of a papilionaceous 
Hower. 

Stele. The portion of an axis or stem containing 
the vascular tissue. 

Stellate. Star-shaped. Stellular, steUulate: resem
bling a little star or stars. 

Stem. The axis or axes of a plant arising from its 
roots. 

Sterile. Infertile or barren, as a stamen lacking an 
anther, a flower wanting a pistil, a seed with
out an embryo, etc. 

Stigma. The receptive part of the pistil on which 
the pollen germinates. Stigmatal, stigmatic: 
pertaining to the stigma. Stigmatose: provided 
with stigmas or having them conspicuous. Stig
matiferous: stigma-bearing. 

Stipe. The leaf stalk of a fem; the stalk beneath 
an ovary. Stipitate: having a stipe or stalk, as 
an elevated gland. 

Stipel. A minute stipule on a partial petiole of 
compound leaves. Stipellate: furnished with sti
pels. 

Stipule. One of the pair of usually foliaceous ap
pendages found at the base of the petiole in 
many plants. Stipulate, stipular: possessing sti
pules. 

Stolon. A modified stem bending over and rooting 
at the tip; or creeping and rooting at the 
nodes; or a horizontal stem that gives rise to a 
new plnnt at its tip. Cf. Runner, a very slender 
stolon, and Rhizome, a subterranean stem. Sto
loniferous: having stolons, Stoloniform: having 
the form of stolons, stolonlike. 

Stamate. A breathing pore or aperture in the epi
dermis. Stomatiferous: bearing stomates. 

Stomium. Line of dehiscence in a fem sporan
gium, 

Stone. The bony endocarp of a drupe. Stone cells: 
the individual cells that have become hard
ened by secondary deposit, the components of 
sclerogen. 

StooL The base of a plant from which offsets or 
layers are taken; several stems arising from the 
same root, as in wheat. 

Stramineous. Straw-colored. 
Striate. Marked with fine longitudinal lines or 

furrows, Striolate: finely striate. 
Strict, Very straight and upright, not at all lax or 

spreading. 
Strigose. Clothed with sharp and sti.11' oppressed 

straight hairs. Strigillose or strigulose: minutely 
strigose. 

Strobilus, strobile. Conelike aggregation of sporo
phylls. Strobilaceous: relating to or resembling 
a cone. 

Strophiole. An appendage at the hilum of certain 
seeds, a caruncle. Strophiolatc: possessing such 
appendages. 

Style. The contracted portion of the pistil between 
the ovary and the stigma, Style branches may 
be only in part stigmatic, the remainder then 
being appendage. Stylar: relating to the style. 
Styliferous: bearing a style. 

Stylopodium. An enlargement or disklike expan
sion at the base of the style, as in Umbelli
ferae. 

Sub-. Latin prefiJ: meaning somewhat, almost of 
inferior rank, beneath. 

Suberosc. Corky in texture. 
Submerged, submersed. Growing under water. 
Subtend. To be below and close to, as the leaf 

subtends the shoot borne in its axil. 
Subterranean, subterraneous. Underground. 
Subulatc. Awl-shaped. Subuli/erous: bearing sharp 

points. 
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Succulent. Juicy; fieshy and soft. 
Sucker. A shoot of subterranean origin; a hausto

rium, sometimes restricted to the penetrating 
organ or papilla. 

Sufjrutescent. Obscurely shrubby; very little 
woody, but not necessarily low. 

Suflrutico,e, wffruticulose. With only the lower 
parts of the stems woody, the upper stems 
herbaceous and annual, Cf. fruticuwse, 

Sulcate. Longitudinally grooved, furrowed or 
channeled. 

Sulcus ( -i). A furrow or groove. 
Superimposed. Cf. superposed. 
Superior. Growing above, as an ovary that is free 

from the other floral organs. 
Super;acent. Lying above or upon; overlying; su

perincumbent. 
Superposed. Placed vertically over some similar or 

other part. 
Suprabasal. Above the base. 
Surculose. Producing suckers. 
Surficial. Of or pertaining to a surface, as the 

face of umbelliferous seeds. 
Suture. The line of dehiscence of fruits or an

thers; the line of a natural union or division 
between coherent parts. 

Swale. A moist meadowy area lower than the sur
rounding areas. 

Symmetrical. Possessing one or more planes of 
symmetry ( i.e., planes which divide the object 
into mirror-image halves). 

Sympatric. Growing together with, or having the 
same range as. 

Sympetalous. With petals united in a one-piece 
corolla; gnmopetalous. 

Sympodium. An apparent main axis formed of 
successive secondary axes, each of which re
presents one fork of a dichotomy, the other 
being much weaker or entirely suppressed. 
Sympodial: of the nature of a sympodium. 

Syn-. Greek pre6x meaning united; adhesion or 
growing together. 

Synanthesi.,. The simultaneous maturing of sta
mens and pistils. 

Synanthetic. A plant whose fruit is compounded 
of many carpels or whose flowers are regularly 
coalescent ( as in species of Lonicera). 

Syncarp. A multiple or fieshy aggregate fruit, as 
the mulberry or magnolia. 

Syngenesious. Belonging to the Compositne; with 
anthers cohering in a ring. 

Synonym. A systematic name, os for a species, 
that was superfluous when published, or for 
some other reason is rejected in favor of an
other for the same taxon. 

Talus, Rock debris at the base of a cli.11' or slope, 
chiefly as the result of gravitational roll or 
slide. 

Tangential. At right angles to the radial or mcd
ullary rays. 

Taproot. A primary stout vertical root giving off 
small laterals but not dividing. 

Tawny. Dull-brownish-yellow; fulvous. 
Taxon (pl., faxa). Any taxonomic unit, as an 

order, genus, species, variety, etc. 
Taxonomy. The classification of plants or animals 

in a systematic order. 
Tectiform. Rooflike; serving as a cover or lid. 
Tendril. A slender, coiling or twining organ by 

which a climbing plant grasps its support. 
Tepal. Used in the plural for sepals and petals of 

similar form and not readily di.ll'erentiated, as 
in Amnryllidaceae. 

Teratology. The study of maUormations and mon
strosities. Teratological (adj.). 

Terete. Cylindrical; round in cross section. 
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Terminal. Proceeding from, or belonging to, the 
end or apex. 

Ternary. Consisting of threes; trimerous. Temate: 
in threes, as a leaf consisting of three leaflets. 

Terrestrial. Growing in the ground and supported 
by soil. 

TertianJ. OE the third formation, order or rank. 
Te,selate. The surface marked by checkered work, 

either es depressions or color patterns. 
Testa. The outer seed coat. 
Testiculate. Shnped like the tubers of some or

chids and some didyrnous fruits. 
Tetra. A Greek prefix to mean four. 
Tetrad. A group of four similar objects, as the four 

pollen grnins formed from one pollen mother 
cell, often remaining coalescent. 

Tetradynamou.,. Having four long and two short 
stamens, 

Tetragonal, tetragonous. Four-angled. 
Tetramerous. Having the floral organs in fours or 

multiples of four. 
Tetraplold. Having four basic chromosome sets 

( four times the gametic number). 
ThaUus. A flat leaflike organ; used sometimes for 

entire plant in Lemnaceae. 
T11eca ( -ae). An anther; the loculus of no anther. 
Thom. CE. Spine, but technicallv a sharp-pointed 

stiff woody body derived from n modified 
branch. 

Throat. The orifice of a gamopetalous corolla; the 
expanded portion between the limb and the 
tube proper. 

Thyrse, thyrsus ( -i). A compact, ovate panicle; 
strictly, with main axis indeterminate, but with 
other axes cyrnose. Thyrsiform: shaped like a 
thyrse. Thyrsoid: like a thyrse. 

Tomentose. With tomenturn; covered with a 
rather short, densely matted, soft white wool. 
Tomentulose: the diminutive. Tomentum: a 
covering of such densely matted woolly hairs. 

Tooth. Any small marginal lobe. Toothed: den
tate. 

Topotype. A specimen of a named species from 
the original or type locality. 

Torose. Cylindrical with alternate swellings and 
constrictions, as a rhizome. Torulose: the di
minutive. 

Tortile. Twisted or twining. 
Tortuous. Bent or twisted in different directions. 
Toro:r. CE. Receptacle. 
Trabecula ( -ae). A cross-bar. Trabecular: like a 

cross-bar. Trabeculate: cross-barred. 
Trailing. Prostrate but not rooting. 
Transection. Transverse section. 
Translator. Employed for the retinaculum of the 

Asclepiadaceee. 
Translucent. Transparent to light only. 
Trapeziform: an unsymmetrical four-sided figure, 

as a trapezium, almost the same as rhombi
form. Trapezoid: like a trapezium. 

Tree. A woody plant with one main stern, and at 
least four or five meters tall. 

Tri-. A Latin prefix signifying three, thrice, or tri-
ply. 

Triadelphou:r. Stamens in three sets. 
Triandrous. Having three stamens. 
Trlchomc. Any hairlike outgrowth of the epider-

mis, as a hair or bristle. 
Trichotomou.,. Three-forked. 
Trlcoccous. Consisting of three cocci. 
Tridentate. Three-toothed. 
Trifid. Three-cleft to about the middle. 
Trifoliate, Having three leaves, as in Trillium. 

Trifoliolate: with three leaflets. 
Trifurcatc. Having three forks or branches. 
Trlgonau.,, trigonal. Three angled, the faces be-· 

tween planes. 
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Trilobed, trilobate. Three-lobed. 
Trilocular. Three-celled. 
Trimerou1. Ha\'ing the parts in threes. 
Trimorphic, trimorphou.,. Occurring under three 

forms, of stamens or styles-long, short and in
termediate. 

Tripartite. Three-parted. 
Tripinnate. Thrice pinnate. Trlplnnatisect: thrice 

pinnatisect. 
Triquetrous. Three-edged, the faces between con-

cave. 
Tristicliow. In three vertical rows. 
Tritcrnate. Thrice ternate. 
Trulliform. Shaped like a bricklayer's trowel. 
Truncate. As if cut off squarely at the end. 
Trunk. The main stem of a tree; used for the 

body of the petal in Dn1maria. 
Tube. The narrow basal portion of a gamopetal

ous corolla or a gamosepalous calyx. Tubiform: 
tubular or trumpet-shaped. 

Tuber. A thickened, solid, nnd short underground 
stem, with many buds. Tuberoui, tuberiferous: 
bearing a tuber; resembling a tuber. Tuberi
form: shaped like a tuber. Tuberoid: said of a 
fleshy-thickened root, resembling a tuber, as in 
many terrestrial orchids. 

Tubercle. A small tuberlike prominence or nod
ule; the persistent base of the style in some 
Cyperaceae. Tubercled, tuberculate: beset with 
tubercles or warty excrescences; verrucose. 
Tuberculose: consisting of or having tubercles. 

Tubillu.,. The tube of the filaments in Composi
tae; the elongate stylelike inner bracts of the 
ovule integument in Ephedra. 

Tubular, tubiform. Shaped like a hollow cylinder. 
Tuft, tufted. Cespitose, clustered or clumped. 
Tumid. Inflated, swollen. 
Tunicate, tunicatcd. Having coats or tunics, as a 

bulb. 
Turbinate. Top-shaped; inversely conical. 
1·urgid. Swollen; inflated. 
Turion. A scaly, often thick end fleshy, shoot pro

duced from a bud on an underground root
stock, as in some species of Potamogeton. 

Tylo,e. A cell intruding into a duct. 
Type. A nomenclatural type is that constituent 

element of a taxon to which the name of the 
taxon is permanently attached, whether as en 
accepted name or as a synonym. 

Type :rpecimen. The original specimen from which 
a description was written, at least in part. 

U mbcl. A flat or convex flower cluster in which 
the pedicels arise from a common point, like 
rays of an umbrella, Umbellate: borne in an 
umbel. Umbellet: a secondary umbel. Umbelli
ferous: bearing umbels. Umbelliform: umbel
shaped. Umbcllule: an ultimate umbel in p 
compound one. 

Umber. Brown with a reddish hue. 
Umbilicw. A navel; the hilum of a seed. Umbili

cate: depressed in the center. 
Umbo, mnbone. A boss or protuberance. Umbo

nate: bearing no umbo or boss or conical pro
jection in the center, as the scale of a pine cone. 

Umbracullform. Having the general form of a 
parasol, as the stigmas of Sarracenia. 

Unclnate. Hooked at the tip. Unclrwlate: the di
minutive. 

Under:rhrub. A very low shrub. 
Undulate. Wavy; repand; with less pronounced 

"waves" than sinuate. 
Unguiculatc. Contracted at base into a claw. 
Uni-. A prefix, meaning one. 
Uniflorous. One-flowered. 
Unifoliate. One leaf. Unifollolate: with one leaflet 

only. 
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Unilateral. One-sided, or turned to one side of an 
axis; secund. 

Unilocular. Having one locule or cell. 
Uni.teriate. Arranged in one horizontal row, 
Unisexual. Flowers having only stamens or pistils; 

of one sex, 
Urceolate. Um-shaped or pitcherlike, contracted 

at the mouth, 
Utrlcle. A small, bladdery one-seeded fruit. Utri

cular: having little bladders; inflated, 

Vaginate. Loosely surrounded by a sheath. Vagl
niform: sheath-shaped. 

Valve. One of the segments into which a dehis
cent capsule or legume separates, Valvate, val
vular: opening as if by valves, as most cap
sules and some anthers; in aestivation, meeting 
at the edges ,vithout overlapping. 

Varicose. Abnormally enlarged in places, irregu
larly swollen. 

Variegated. Irregularly colored in patches, 
blotched. 

Varietlj, Plants having minor characters or varia
tions that separate them from one or more sim
ilarly characterized varieties, 

Vascular. Provided with conducting cells such as 
vessels, sieve tubes or tracheids. 

Vegetative, oegetal: having the power to grow
as stems and leaves-opposed to growth from 
reproduction. 

Vein. A vascular bundle of a leaf or other flat 
organ, cf. nerve. Veinlet: one of the ultimate 
branches of a vein. 

Velum. The membranous indusium in Isoetes. 
Velutinou.,. Velvety; covered with a fine and dense 

silky pubescence. 
Venation. The arrangement of the veins of a leaf; 

nervation; veining. Venose: veiny, abounding 
in veins. Venulose: abounding in veinlets. 

Venter, Belly; under part. 
Ventral. Relating to the inward face of an organ, 

in relation to the axis; anterior; front; opposed 
to dorsal. 

Ventrlcose. Infiated or swelling out on one side or 
unequally; gibbous. 

Verdigris. The sea-green "rust" of brass. 
Vermicular, oermiform. Worm-shaped or wonn

like. Vermiculate: marked with tortuous 
impressions, as if worm-eaten. Vermlculiform: 
shape of a small worm, 

Vermilion. Scarlet. brilliant red approaching or
ange. 

Vernal. Appearing in spring. 
Vemation. The arrangement of foliage leaves 

within the bud. 
Vemicose. As if varnished, shiny. 
Verruca ( -ae). A wart or elevation sometimes of 

a glandular nature, Verrucose: warty; covered 

with warth1ce excrescences; tuberculate. Verru
culose: very warty, much covered with warts. 

Versatile. An anther attached near the middle and 
capable of swinging freely on the filament. 

Verticil. A whorl, or circular arrangement of simi
lar parts about the same point on an axis. Ver
ticellcd, verticillate: whorled. 

Verticillaster. A false whorl, composed of a pair 
of nearly sessile cymes in the axils of opposite 
leaves, as in many mints. Vcrticilla8trate: pos
sessing false whorls. 

Vesicle. A little bladder or air cavity, Vesicular: 
pertaining to, or having the form of, a vesicle. 
Vesiculate; vesiculous: as if composed of little 
bladders. 

Vcspertine. Blossoming in the evening. 
Vestigial. Reduced to a vestige or trace of a part 

or organ originally more perfectly developed, 
Vcstiture. That which covers the surface, as hair, 

scales etc. 
Villous (-ose). Bearing long and soft and not 

matted hairs; shaggy. Villosity: shagginess, a 
coating of long weak hairs. 

Vinaceou.r. Wine-colored, purplish-red. 
Virgate. Wand-shaped; slender, straight and erect. 
Vi.�cid, vi.scow. Sticky; glutinous. Viscidulou.,; 

slightly viscid. 
Vitrcou.!. Transparent, hyaline, formerly used for 

the light green of glass. 
Vitta, An aromatic oil tube of the pericarp of 

most Umbelliferae. Vittate: bearing vittae; lon
gitudinally striped. 

Viviparous. Germinating or sprouting from spores 
or buds while still attached to the parent plant. 

Whorl. A ring of similar organs radiating from a 
node; vertidl. 

Wing. A thin and usually dry extension bordering 
an organ; a lateral petal of a papilionaceous 
flower. Winged: bearing a wing; alate. 

WoolllJ, Having long, soft, entangled hairs; lanate, 
Cf. tomentose. 

Wort. A plant or herb of any kind, especially a 
pot herb. 

Xeric, Characterized by or pertaining to condi
tions of scanty moisture supply. 

Xcrophtjtc. A drought-resistant or desert plant. 
Xerophytic (adj.). 

Xylem. The water and mineral conducting ele
ments of a vascular bundle. 

Zygomorphic, zygomorphous. Bilaterally symmetri
cal; that which can be bisected by only one 
plane into similar halves. Ztjgomorphtj: state of 
being zygomorphic, 

Zygote. A cell produced by fertilization or conju
gation of two gametes, 



ABBREVIATIONS AND SIGNS 

Adj., adjacent. 
Adv., adventive. 
Afghan., Afghanistan. 
Afr., Africa. 
Ags. or Aguasc., Aguascalientes. 
Ala., Alabama. 
Alas., Alaska. 
Alt., altitude ( s ). 
Alta., Alberta. 
Am., America or American. 
Arct., Arctic, 
Arg., Argentina. 
Ariz., Arizona. 
Ark., Arkansas. 
Assoc., association ( s). 
Atl., Atlo.ntic. 
Auct,, auctor (originator). 
A•Jstral., Australia. 
Auth., authors, 
Bo.h. I., Bo.hama h)ands. 
Baja Calif., Baja California. 
B.C., British Columbia.
Berm., Bermuda.
Bol., Bolivia.
Braz., Brazil.
Br. Gui,, British Guina.
Br, Hond., British Honduras.
C.A., Central America or Central American.
Calif., California.
Can., Canada.
Carib., Caribbean.
Cen., centro.l.
Cf., compare, confer.
Chih., Cbihuahua(n).
Chis., Chio.pas.
Cm., centimeter( s), the 100th part of a meter =

about 2/5 of an inch. 
Co. or cos., county(ies), 
Coah., Coahuila. 
Col., Colombia, 
Colo., Colorado. 
Conn., Connecticut. 
Cont., continental. 
Corr., corrected, as "(Corr. Willd.)". 
C.R., Costa Rica.
Cult., cultivated or cultivation.
D.C., District of Columbia.
Del., Delaware.
Descr., description.
D.F ., Distrito Federal.
Dgo., Durango.
Disj., disjunct.
Dm., decimeter(s), the 10th part of a meter =

about 4 inches. 
E., east or eastern. 
Eastw ., eastward. 
Ecu., Ecuador. 
E.I., East Indies.
Elev., elevation( s).
Emend., emendavit ( emendate).
Eng., England,
Err., error.
Eur., Europe, European.
Euras., Eurasia ( n).
F ., £illus, son, or the younger ( when following

the name of an author); form ( forma), in re
lation to a plant variant. 

Fl., flower. 
Fla., Florida. 
Fr., France, fruit. 
Ft., feet. 
Ga., Georgia. 
Gr. Ant., Greater Antilles. 
Greenl., Greenland. 
Gro., Guerrero. 
Gto., Guanajuato. 
Guat., Guatemala. 
Gui., Guiana ( s). 
Hgo., Hidalgo. 
H.I., Hawaiian Islands.
Hisp., Hispaniola.
Hond., Honduras.
I. or Is., island ( s).
In., Iowa.
Icel., Iceland.
Ida., Idaho.
Ill., Illinois.
lllegit., illegitimate.
Incl., including,
Introd., introduced.
Ind., Indiana.
Ire., Ireland.
Isr., Israel.
It., Italy.
Jal., Jalisco.
Jam., Jamaica.
Kan., Kansas.
Ky., Kentucky.
La., Louisiana.
Lab., Labrador.
Less, Ant., Lesser Antilles.
L.I., Long Island,
M., meter(s) = about 39.3 inches.
Madag., Madagascar.
Man., Manitoba.
Mass., Massachusetts,
Md., Maryland.
Me., Moine.
Medit,, Mediterranean.
Mex., Mexico.
Mich., Michigan.
Michonc., Michoacan.
Midwest., midwestern.
Minn., Minnesota.
Miss., Mississippi.
Mm., millimeter(s) about 1/25 on an inch. 
Mo., Missouri, 
Mont., Montana. 
Mor., Morelos. 
Mt., mts., mountain( s). 
N., north or northern, 
N.A., North America or North American.
N.Afr., North Africa.
Not., native.
Nay., Nayarit.
N.B., New Brunswick.
N.C., North Carolina.
N.D., North Dakota.
N.E., New England.
N.e., northeast or northeastern.
Neb., Nebraska.
Nev., Nevada.
Nfld., Newfoundland.
N.H., New Hampshire.
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N. Hemis., Northern Hemisphere. 
Nie., Nicaragua. 
N.J., New Jersey. 
N.L., Nuevo Leon. 
N.M., New Mexico, 
Nom. conf., nomina confusa ( confused name). 
Norn. rej., nomina rejicienda ( rejected name), 
Northw., northward. 
N.S., Nova Scotia. 
N.w., northwest. 
N.Y., New York. 
N.Zeal., New Zealand. 
0., Ohio, 
Oax., Oaxaca. 
Okla., Oklahoma. 
Ont., Ontario. 
Ore., Oregon. 
Orthogr., orthographical. 
Pa., Pennsylvania. 
Pac., Pacific. 
Pan., Panama. 
Pantrop., pantropical. 
Parng., Paraguay. 
P.E.I., Prince Edward Island. 
Pen., peninsula ( r). 
Phil., Philippines. 
Polyn., Polynesia. 
P.p., pro parte (in part). 
P.R., Puerto Rico. 
Pue., Puebla. 
Que., Quebec. 
Queens!., Queensland. 
Qro., Queretaro. 
Q. Roo, Quintana Roo. 
Ref., reference. 
R.I., Rhode Island. 
Russ., Russia. 
S., south or southern. 
S.A., South America or South American. 
S.Afr., South Africa. 
Salv., Salvador. 
S.C., South Carolina. 
Scot., Scotland. 
S.D., South Dakota. 
S.e., southeast or southeastern. 
Sect., Section. 

? = Indicates doubt. 
X = Crossed with, the symbol for a hybrid. 

Abbreviations and Signs 

Sens. amplo (or s. amplo), sensior amplo (broad 
sense). 

Sens. lat. (or s.l. ), sensior latior (broad sense). 
Sens. str., sensior strictior ( strict sense). 
Sensu, in the sense of. 
Ser., Series. 
Sib., Siberia. 
Sin., Sinaloa. 
S.L.P., San Luis Potosi. 
Son., Sonora. 
Sp. or spp., species 
S.Pac., South Pacific. 
Southw., southward. 
Southwestw., southwestward. 
Subg., subgenus. 
Subsp, or ssp., subspecies. 
Subtrop., subtropical. 
S.w., southwest. 
Tab., Tabasco. 
Tam., Tamaulipas. 
Temp., temperate. 
Tenn., Tennessee. 
Tex., Texas. 
Trin., Trinidad. 
Trap., tropical or tropics. 
U.S., United States. 
Urug., Uruguay. 
Ut., Utah. 
Va., Virginia. 
Var., variety. 
Venez., Venezuela. 
Ver., Veracruz. 
Vic., vicinity. 
Virg. I., Virgin Islands. 
Vt., Vermont. 
W., west or western. 
Wash., Washington. 
'Westw., westward. 
\V. Hemis., Western Hemisphere. 
W.I., West Indies, 
Wisc., Wisconsin. 
W.Va., West Virginia. 
Wyo., Wyoming. 
Yue., Yucatan, 
Ynk., Yukon Terr. 
Zac., Zacatecas. 

Figures or words connected by the short dash indicates the extremes of variation, as "5-10 mm. long; 
few- to many-flowered," i.e., varying from five to ten millimeters in length, and from few- to 
many-flowered. 
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ABBREVIATIONS OF AUTHORS' NAMES 

( Arranged alphabetically in regard to the abbreviation and not the full 
name. Based primarily on the compilation by David D. Keck in Munz' and 
Keck's "A California Flora" ( 1959); with permission.) 

Abrams. LeRoy Abrams, 1874-1956, professor 0£ botany, Stanford University, California; author of 
"Flora of Los Angeles and Vicinity" ( 1917), "An Illustrated Flora 0£ the Pacific States" ( vol. I, 
1923, vol. II, 1944, vol. III, 1951, vol. IV (with Roxana Judkins (nee Stinchfield) Ferris, 1960). 

Adams. William Preston Adams, 1930- , Dept. of Botany, DePauw University, Greencastle, 
Indiana; Hypericaceae (Hypericum). 

Adams & Robson. W. P. Adams and N. K. B. Robson. 
Adans. Michel Adanson, 1727-1806, French botanist and explorer; author of "Families des Plantes" 

( 1763); originated some 1600 generic names. 
Aellen. Paul Aellen, 1896- , professor in Basel, Switzerland; student of Chenopodiaceae. 
Agardh. Carl Adolf Agardh, 1785-1859, noted Swedish algologist, professor at Lund (1807-1835); 

later bishop of Karlstad. 
Ahles. Harry E. Ahles, 1924- , Dept. of Botany, University of North Carolina, Chapel Hill; later 

University of Massachusetts, Amherst; author (with A. E. Radford and C. Ritchie Bell) of 
"Guide to the Vascular Flora of the Carolinas" ( 1964) and "Manual of the Vascular Flora of 
the Carolinas" ( 1968). 

Ait. William Aiton, 1731-1793, famous English botanist, Royal Gardener at Kew; issued "Hortus 
Kewensis" ( 1789) 

Ait. f. Williarn Townsend Aiton, the son, 1766-1849, director of Kew ( 1793-1841); issued "Hortus 
Kewensis," ed. 2 ( 1810-1813 ). 

Alef. Friedrich Georg Christoph Alefeld, 1820-1872, German physician and botanist. 
Alex. Edward Johnson Alexander, 1901- , New York Botanical Garden; authority on botany of 

southeastern United States; Iridaceae (Iris). 
All. Carlo Allioni, 1725 ( ?8 )-1804, Italian physician and botanist, professor of botany, Turin; 

author 0£ ''Flora Pedemontana" (1785). 
Alston. Arthur Hugh Garfit Alston, 1902-1958, English pteridologist. British Museum, London. 
Ames. Oakes Ames, 1874-1950, director of the Botanical Museum, Harvard University; eminent 

orchidologist and economic botanist; author of numerous works. 
Ames & Correll. 0. Ames, and D. S. Correll. 
Ames & C. Schwein£. 0. Ames, and Charles Schweinfurth, 1890- , Oaks Ames Orchid Herbarium, 

Harvard University; eminent orchidologist; author of Orchidaceae in Macbride's "Flora of 
Peru" ( 1958-1961 ) • 

Anders. Edgar Shannon Anderson, 1897-1969, Missouri Botanical Garden, St. Louis; experimental 
taxonomy. 

Anders. & Woods. E. S. Anderson, and R. E. Woodson. 
L. C. Anderson. Loran Crittenden Anderson, 1936- , Kansas State University, Manhattan; Com-

positae ( Chrysothamnus), 
Anderss. Nils Johan Andersson, 1821-1880, Swedish botanist, director of the Botanical Museum, 

Stockholm; collected in California in 1852; Salir, Andropogon. 
Andn. Antoni Lukianowicz Andnejowski, 1784-1868, professor of botany, Vilna, Lithuania, 
Anthony. Margery Stuart Anthony, 1924- , Chico State College, California; Cactace;,.e (Opuntias 

of the Big Bend), ecology. 
Ard. Pietro Arduino, 1728-1805, Italian botanist and agriculturist, Padua. 
Arech. Jose Arechavaleta, 1838-1912, Spanish-born Uruguayan botanist; author of ''Flora Uruguaya" 

(1898-1911). 
Am. George Arnold Walker Amott, 1799-1868, Edinburgh and Glasgow botanist. 
Arthur. Joseph Charles Arthur, 1850-1942, authority on plant rusts, Purdue; editor of BOTANICAL 

GAZETTE, 
Asch. Paul Friedrich August Ascherson, 1834-1913, professor of botany, Berlin. 
Asch. & Grnebn. P. F. A. Ascherson, and Karl Otto Robert Peter Paul Graebner, 1871-1933, pro-

fessor of botany, Berlin. 
Ashe. William Willard Ashe, 1872-1932, North Carolina botanist and forester, U. S. Forest Service; 

Panicum, Aaarum, Crataegus, Polycodium. 
Aubl. Jean Baptiste Christophe Fusee Aublet, 1720-1778; French botanical collector and author 

of a French Guiana fiora ( 1775). 
Aust. Coe Finch Austin, 1831-1880, American botanist; Lemnaceae. 
Averett. John Earl Averett, 1943- , Dept. of Botany, University of Texas, Austin; Chamaesaracha 

( Solannceae). 
Backeberg. Curt Backeberg, 1894- , cactus specialist, Germany. 
Bailey. Liberty Hyde Bailey, 1858-1954, Cornell University; eminent horticulturist and author, 

"Standard Cyclopedia of Horticulture" (1914-1917), "Manual of Cultivated Plants" (1925), 
"Hortus" (1930), etc.; founder of GENTES liERBARUM; student of Carer, Rubus, palms, 
Cucurbitaceae, 
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1768 Abbreviations of Authors• Names 

Baill. Henri Ernest Baillon, 1827-1895, Paris botanist and physician; author of "Histoire des Plontes" 
(1827-1895) and many other works. 

Baird. Published on Coctaceae in 1931. 
Baker. John Gilbert Baker, 1834-1920, Keeper of the Herbarium, Kew ( 1890-1899); student of 

:fems, Amaryllidaceae, Bromeliaceae, lridaceoe, Liliaceoe, Compositoe, and the flora of tropical 
Africa. 

E. G. Boker. Edmund Gilbert Boker, the son, 1864-1949, British Museum, London.
Boldw. William Baldwin, 1779-1819, Pennsylvania physician and botanist who collected and studied

plants of Delaware, Georgia oud South America, died while on expedition to Rocky Mountains.
Ball. Carleton Roy Boll, 1873-1958, Senior agronomist, United States Dept. of Agriculture, Wash-

ington; authority on Salix.
Boll & Heywood. P. W. Boll, and Vernon Hilton Heywood, 1927- , professor of botany, University

of Liverpool, England; flora of Iberian Peninsula ( especially of southeastern Spain), Digitalis. 
P. W. Ball. Peter William Ball, 1932- , botanist, University of Liverpool, England; Flora Europaea.
Banks. Sir Joseph Banks, 1743-1820, British naturalist, traveler, philanthropist and scientist, accom

panied Capt. Cook in his first voyage of circumnavigation in 1768; early director of Kew;
president of the Royal Society.

D. Banks. Donald Jock Banks, 1930- , Oklahoma State University, Stillwater; Gramineoe
(Paspalum).

Borkl. Fred Alexander Barkley, 1908- , Professor of botany Northeastern University, Boston
( 1965- ), formerly University of Texas, Austin ( 1943-47 ), U. S. State Dept., Medellin, Colombia
(1947-49), Inst. Miguel Lillo, Tucuman, Argentina (1949-51), industrial chemicals (1951-61),
University of Baghdad, Iraq ( 1963-1965); Anacardiaceae; Begonia. 

Bameby. Rupert Charles Dameby, 1911- , New York Botanical Gorden; student of the North
American Great Basin flora; Astragalu:r. 

Barnh. John Hendley Barnhart, 1871-1949, American bibliographer, New York Botanical Gorden;
Lentibulariaceae.

Barr. Joseph Barratt, 1796-1882, Connecticut; geologist. 
Bart. William Paul Crillon Borton, 1786-1856, professor of botany, Pennsylvania; author of "A 

Flora of North America" ( 1820-1823). 
Bartol. Biogio Bartolini, 1746-1822, Italian botanist. 
Bartl. Friedrich Gottlieb Bartling, 1798-1875, professor of botany, Gottingen. 
Bartlett. Harley Harris Bartlett, 1886-1960, professor of botany, University of Michigan, Ann Arbor. 
Bartr. William Bartram, 1739-1823, American botanist in Philadelphla; author of "Travels through 

North ond South Carolina, etc." ( 1791). 
Bates. Rev. John Mallory Bates, 1846-1930, Nebraska clergyman, botanist and ornithologist who 

studied plants of the state; Cyperaceae. 
Baisch. August Johann Georg Karl Batsch, 1761-1802, Germon botanist and horticultural writer, 

Jena, 
Bourn. Bernard Rene Baum, 1937- , Paris-ham Canadian botanist, Plant Research Institute, 

Ottawa, Canada; Aoena; Tamari,:.
Baumg. Johann Christian Gottlob Baumgarten, 1765-1843, German botanist. 
Ba."tt, Edgar Martin Baxter, 1903-1967, Cactoceae hobbyist; author of "California Cactus,'' 1935. 
Beadle. Chauncey Delos Beadle, 1866-1950, Canadian-born botanist with Biltmore Herbarium, 

North Carolina (1890-1916); botany of southern United States. 
Beadle & Boynt. C. D. Beadle, and F. E. Boynton. 
Beal. William James Beal, 1833-1924, Michigan State University, East Lansing, agrostologist, 

botanist; author of "Michigan Flora" (1904). 
E. 0. Beal. Ernest Oscar Beal, 1928- , North Carolina Stale University, Raleigh; later Western 

Kentucky University, Bowling Green; Nymphneoceae (Nuphar), Lemnaceae, Experimental Ta:ton
omy of aquatic plants. 

Beaman. John Homer Beaman, 1929- , Michigan State University, East Lansing; Compositae; 
high altitude floras of Mexico and Central America. 

L. S. Beard. Luther Stanford Beard, 1929- , University of North Carolina, Chapel Hill and Camp-
bell College, Buies Creek, North Carolina; Leguminosae ( Sclirankia).

Beaudry. Jenn Romuold Beaudry, 1917- , Dept, Biol. Sciences, University of Montreal, Conado; 
Compositoe ( Soliclago). 

Beouv. Baron Ambroise Morie Fron�ois Joseph Palisot de Benuvois, 1752-1820, French naturalist; 
Gramineae. 

Bebb. Michael Schuck Bebb, 1833-1895, Illinois; Salix. 
Becc. Odoardo Beccari, 1843-1920, Italian botanist and world authority on palms and flora of Borneo. 
Beck. Lewis Caleb Beck, 1798-1853, United States. 
Beer. Joseph Georg Deer, 1803-1873, Austrian writer on orchids and bromeliads. 
Beetle. Alan Ackerman Beetle, 1913- , profe�sor of agronomy, University of Wyoming, Laramie; 

Gramineae, Cyperacene.
Benedict. Ralph Curtiss Benedict, 1883-1965, professor of botany, Brooklyn College, New York;

pteridologist; one of the organizers of the American Fern Society.
Benke. Hermann Conrad Benke, 1869-1946, school teacher, photographer, botanist, Chicago, Illinois.
Benner. Walter Mackinnett Benner, 1888- , Academy of Natural Sciences, Philadelphia; Lycopus; 

student of flora of Bucks Co., Pennsylvania.
L. Benson. Lyman David Benson, 1909- , professor of botany, Pomona College, California; author

( with Robert A. Darrow) of "A Manual of Southwestern Desert Trees and Shrubs" ( 1945);
"Pinnt Classification" ( 1957); Ranunculus; Coctaccae. 

L. Benson & Walkington. L. D. Benson, and David Leo Walkington, 1930- , California State Col-
lege, Fullerton; chemical studies of Coctaceae.

Benth. George Bentham, 1800-1884, long-time president of the Linnaean Soc:iety; outstanding 
English taxonomist; author of ''Plantas Hartwegianae • . . . enumerat" ( 1839); "Handbook of 
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the British Flom" (1858, with later editions); "Flora Hongkongensis" (1861); "Flora Australiensis" 
( 1863-1878); and mono graphic works on Leguminosae, Labiatae, Scrophulariaceae, etc. 

Benth. & Hook. (or B. & H.). G. Benthnm, and Sir J. D. Hooker; authors of "Genera Plantarum" 
( 1862-1883 ). 

Bercht. & Presl. Friedrich Graf von Berchtold, 1781-1876, Awtrian botanist, and K. B. Presl. 
Berg. Peter Jonas Bergius, 1730-1790, Swedish physician and botanist. 
Berger. Alwin Berger, 1871-1931, curator of the garden at La Mortola, Italy; student of Cactaceac 

and other succulents. 
Berl. Jean Louis Berlandier, 1805-1851, French-Swiss physician who collected plants in northern 

Mexico and Texas; Grossulariaceae. 
Bernh. Johann Jacob Bemhardi, 1774-1850, professor 0£ botany, Er£urt, Germany. 
Bert. Antonio Bertoloni, 1775-1869, professor of botany, Bologna ( 1815-1869); author of "Flora 

Italica" (1833-1854), 
Bess. Wilibald Swibert Joseph Gottlieb von Besser, 1784-1842, Austrian botanist, professor in the 

\Volhynien Lyceum (Poland); student of the flora of Galicia and southwest Russia. 
Betcke. Ernst Friedrich Betcke, b. ? -1865, Mecklenburg, Germany. 
Beyr. Heinrich Carl Beyrich, 1796-1834, Prussian botanist who collected in Georgia, South Carolina 

and Texas. 
Bickn. Eugene Pintard Bicknell, 1859-1925, New York banker and amateur botanist. 
Bieb. Baron Friedrich Augwt Marschall von Bieberstein, 1768-1826, Stuttgart; German explorer and 

author of works on the flora of southern Russia and the Caucasus. 
Bichler. Johann Friedrich Theodor Diehler, published in 1807, Germany. 
Bigcl. Jacob Bigelow, 1787-1879, professor of botany, Boston; author of ''Florula Bostoniensis" 

(1814), and "American Medical Botany" (1817). 
Bisch. Gottlieb Wilhelm Bischoff, 1797-1854, professor of botany, Heidelberg, Germany. 
Bissell. Charles Humphrey Bissell, 1857-1925, one of a group of authors who published "Catalogue 

of the flowering plants and fems of Connecticut growing without cultivation" ( 1910). 
Biv. Baron Antonio Bivona-Bernardi, 1778-1837, Messina, Sicily. 
Bl. Carl Ludwig von Blume, 1796-1862, Dutch botanist, director of the botanic garden at Batavia 

and writer (with J. B. Fischer) on the flora of Java (1828-51). 
Blackwell. Will Hoyle Blackwell, Jr., 1939- , Miami University, Oxford, Ohio; Flora of Ohio, 

Rubiaceae. 
Dlake. Sidney Fay Blake, 1892-1959, United States Dept, of Agriculture, Beltsville, Maryland; 

authority on Compositne, Polygala, bibliographer; author of "Geographical Guide to the Floras 
of the World" (with Alice C. Atwood), Pt. I (1942), Pt. II (1961). 

Blake & Shiller. S. F. Blake, and I. Shiller. 
Blank. Joseph William Blankinship, 1862-1938, botanist and plant pathologist, Montana Agricultural 

College, Bozeman, later with smelting companies. 
Boeck. Johann Otto Boeckeler, 1803-1899, apothecary-botanist of Oldenburg, Germany; Cyper-

nceae. 
Boehm. Georg Rudolf Boehmer, 1723-1803, German botanist, Leipzig. 
Bogin. Clifford Bogin. 1920- , New York Botanical Garden; later Woodmere Academy, Long 

Island, New York; Sagittaria. 
Bogusch. Edwin Robert Bogusch, 1905- , biologist, Texas College of Arts and Industries, 

Kingsville. 
Boiss. Pierre Edmond Boissier, 1810-1885, Swiss botanist and traveller, Geneva; one of the out-

standing systemntists of the 19th century; author of the monumental "Flora Orientalis" ( 1867-
1884); monographer of tl1e Plumbaginaceae and Euphorbia. 

Boiss. & Reut. P. E. Boissier, and Georges Francois Reuter, 1805-1872, Swiss botanist and traveller, 
conservator of the Herbarium Boissier, Geneva. 

Boivin. Joseph Robert Bernard Boivin, 1916- ,. Dept. of Agriculture, Ottawa, Canada; Thalictrum. 
Bojer. Wenjel Bojer, 1797-1856, Austrian. 
Bombard. Miriam Lucille Bombard, 1898-1952, United States Forest Service, Washington; author 

of "Palm trees in the United States," U.S.D.A. Bul. 22 (1950). 
Boott. Francis Boott, 1792-1863, American cnricologist and physician who settled in London. 
W. Boott. William Boott, 1805-1887, Boston; Care::t:. 

Bar. Alexandre Boreau, 1803-1875, French botanist who wrote a B.ora of central France {1857). 
Borbas. Vinc-zc van Borbas, 1844-1905, Hungarian botanist. 
Bose. Louis Augustin Guillaume Bose, 1759-1828, French naturalist. 
Boyle. William Sidney Boyle, 1915- , professor of botany. Utah State University, Logan; 

Gramineae ( J\.lclica). 
Boynt. Frank Ellis Boynton, 1859- ? botanical collector for the Biltmore Herbnrium, Biltmore, 

North Carolina; Supt. of Biltmore Estates to about 1935. 
Boynt. & Bendle. ( cf. Beadle & Boynt.) 
A. Br. Alexander Carl Heinrich Braun, 1805-1877, professor of botany and director of the botanical 

garden, Berlin; Characeac, Selaginella, Marsilea. 
N. E. Br. Nicholas Edward Brown, 1849-1934, Kew; authority on the South African Born. 
P. Br. Patrick Browne, 1720-1790, Irish physicion and naturalist, explorer 0£ Jamaica, and an author 

of its natural history ( 1756). 
R. Br. Robert Brown, 1773-1858, British botanist, librarian and first keeper of botany, British 

Museum; a chief exponent of the Natural System; noted morphologist and cytologist. 
Brackett. Amelia Ellen Brackett, 1896-1926, Gray Herbarium, Harvard University. 
Brainerd. Ezra Brainerd, 1844-1924, president, Middlebury College, Vermont; Viola. 
Brand. August Brand, 1863-1930, German student of Polemoniacene, Hydrophyllaceae and 

Boraginaceae. 
Brandeg. Townshend Stith Brnndegee, 1843-1925, civil engineer and his wife gave their valuable 
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herbarium and library to the University of California in Ul06; early collector and publisher of flora 
of Baja California, Mexico ( 1889, 1894). 

K. Brandeg. Mary Katharine (Layne) (Curran) Brandegee, the wife, 1844-19:!.0, California. 
Briq. John Isaac Briquet, 1870-1931, Swiss botanist, director of the Conservatoire Botanique, Geneva; 

Labiatae, Umbelliferae, Compositae; noted for his work to advance modem nomenclature through 
the Botanical Congresses. 

Britt. Nathaniel Lord Britton, 1859-1934, director-in-chief, New York Botanical Garden ( 1896-
1930); flora of North America, West Indies, Bolivia; a prolific writer. 

Britt. & Rose. N. L. Britton, and J. N. Rose; authors of "The Cactaceae," 4 vols. (1919-23). 
Britt. & Rusby. N. L. Britton, and Henry Hurd Rusby, 1855-1940, dean of the New York College 

of Pharmacy, an active collector in South America; leader of the ill-fated South American 
expedition described in the book, "White Waters and Black" ( 1926, reprint 1931) by Gordon 
Mac Creagh. 

Brizicky. George Konstantin Brizicky, 1901-1968, Gray Herbarium, Harvard University, Cambridge, 
Massachusetts; dendrology, forest pathology, researcher on generic flora of southeastern United 
States and Florida Keys. 

Brongn. Adolphe Th�odore Brongniart, 1801-1876, noted paleobotanist and systematist of Paris. 
Brat. Felix di Avelar Brotero, 1744-1828, professor of botany, Coimbra, Portugal; author of "Flora 

Lusitanica" (1804). 
Broun. Maurice Broun, 1906- , Massachusetts, ornithologist; author of "Index to North American 

Fems" ( 1938). 
Brummitt. Richard Kenneth Brummitt, 1937- , botanist, Royal Botanic Garden, Kew, England. 
B.S.P, N. L. Britton; Emerson Ellick Sterns, 1846-1926; Justus Ferdinand Poggenburg, 1840-

1893, United States. 
Buch. Franz Georg Phllipp Buchenau, 1831-1906, professor in Bremen; Alismataceae, Juncaceae. 
Buchb. John Theodore Buchholz, 1888-1951, professor of botany, Illinois; authority on the embryol-

ogy of the Coniferae. 
Buchh. & Palm. J. T. Buchholx, and E. J. Palmer. 
Buc'hoz. Pierre Joseph Buc'hoz (Buchoz), 1731-1807, French (Lorraine) physician and naturalist. 
Buck!. Samuel Botsford Buckley, 1809-1884, state geologist of Texas; collected plants, shells and 

insects from Georgia to Texas. 
Bullock. Arthur A. Bullock, 1906- , English botanist, Kew; Asclepiadoceoe nntl Periplocaceae 

(especially of Africa), Rubiaceae of Africa, nomenclature. 
Bunge. Alexander Andrejewitsch von Bunge, 1803-1890, Russian botanist and explorer, professor 

of botany, Dorpat; author of the flora of Russian and central Asia ( 1851); Astragalus . . 
Bur. Edouard Bureau, 1830-1918, French botanist. 
Burgess. Edward Sandford Burgess, 1855-1928, professor of science, Hunter College, New York 

City, a student of the flora of Chautauqua County, New York; Compositae. 
Burk. Arturo Burka.rt. 1906- , Institute de Bot&nica Darwinian, San Isidro, Argentina; Legu-

minosae. 
Bunn. Johannes Burman, 1706( ?7)-1779, Dutch physician and botanist. 
Bunn. f. Nicolaas Laurens Burman, the son, 1734 ( ?3 )-1793, Dutch physician and botanist. 
Bush. Benjamin Franklin Bush, 1858-1937, poshnoster, Independence, Missouri; amateur botanist. 
Butt. & St. John. Frederick King Butters, 1878-1945, professor of Botany, University of Minnesota, 

and Harold St. John, 1892- • professor of botany, Hawaii, formerly at Pullman; student of the 
ftom of eastern Washington. 

Cabrera. Angel Lulio Cabrera, 1908- , Musco de la Plata, La Plata, Argentina; Compositae, 
phytogeography, Flom of Jujuy; author of "Manual de la Flora de los Alrededores de Buenos 
Aires" ( 1953). 

Camb. Jacques Cambessedes, 1799-1863, French botanist. 
Camp. Wendell Holmes Camp, 1904-1963, Curator New York Botanical Garden ( 1936-1949), then 

professor of botany, University of Connecticut, Storrs, a leader in the founding of the American 
Society of Plant Taxonomists; Ericaceae ( Vaccinium). 

A. Camus. Aimee Antoinette Camus 1879- , French taxonomist, specialist on Orchidaceae, and 
on flora of Indo-China. 

Canby. William Marriott Canby, 1831-1904, Delaware businessman; accumulator of a large her-
barium. 

Corr. l!:lie Abel Carriere, 1818-1896, French horticulturist, Museum d'Histoire Naturelle, Paris; 
editor of Revue Horticole; Coniferae. 

Caruel, Teodoro Caruel, 1830-1898, Italy. 
Casp. JohallD Xever Robert Caspary, 1818-1887, professor of botany, Konigsberg. 
Cass. Alexandre-Henri Gabriel Comte de Cassini, 1781-1832, French botanist; Compositae. 
Cav. Antonio Jose Cavanilles, 1745-1804, Spanish botanist, professor of botany and director of the 

botanic gardens, Madrid; author of "lcones et descriptiones plantarum" ( 1791-1801). 
Celak, Ladislav Josef Celakovsky, 1834-1902, professor of botany, Prague, Czechoslovakia; author 

of "Prodromus der Flora von Bohmen" ( 1867). 
Celarier, Robert P. Celarier, 1921-1959, Oklahoma State University, Stillwater; cytogenetics, experi-

mental taxonomy, Andropogoneae. 
Celarier & Harlan. R. P. Celnrier, and J. R. Harlan. 
Cels. Jacques Martin Cels, 1743-1806, French horticulturist. 
Cerv. Vincente de Cervantes, 1759?-1829, professor of botany and director of the botanic garden, 

Mexico City. 
Chab. S. B. Chabaud, 1833-1915, Fronce. 
Cham, Adelbert Ludwig von ( fonncrly Louis Charles Adelaide Chamisso de Boncourt) Chamisso, 

1781-1838, poet-naturalist, Berlin; botanist on the ship Rurik, which visited California in 1816. 
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Cham. & Schlecht. A. L. Chamisso, and D. F. L. von Schlechtendal. 
Chapm. Alvan Wentworth Chapman, 1809-1899, American botanist, Florida; author of "Flora of 

the Southern United States" ( 1860, 2nd ed. 1883, 3rd ed. 1897). 
Chase. Mary Agnes (Merrill) Chase, 1869-1963, Custodian of Grasses, U. S. National Herbarium, 

Washington; eminent agrostologist; author (with Cornelia D. Niles) of "Index to Grass Species" 
( 1962 ). 

ChA.t. Jean Jacques ChAtelain, published work in 1760, Switzerland. 
Chaudhri. Mohammad Nazeer Chaudhri 1932- , West Pakistan botanist, Botanical Museum and 

Herbarium, Utrecht, Netherlands; reviser of the Paronychiinae ( Caryophyllaceae). 
R. H. Cheney. Ralph Holt Cheney, 1896- , paleobotanist, Brooklyn College and Long Island 

University, New York; Delphinium, Coffea, medicinal and drug plants. 
Cherm. Henri Chermezon, 1885-1939, France; student of the flora of Alsace and Haute-Tarentaise. 
Ching. Ren-Chang Ching, 1899- , Chinese pteridologist. 
Chiov. Emilio Chiovenda, 1871-1940, Italian botanist, director of the Botanical Institute of the 

University, Modena. 
Chod, Robert Hippolyte Chodat, 1865-1934, Switzerland, 
Choisy, Jacques Denis Choisy, 1799-1859, Swiss philosopher, protestant clergyman and botanist, 

professor in Geneva; collaborator in De Candolle's Prodromus; Guttiferae, Convolvulaceae, 
Nyctaginaceae. 

C. Chr. Carl Frederick Albert Christensen, 1872-1942, Danish student of fems; author of "Index 
Filicum" (1905-1912). 

Christ. Konrad Hermann Heinrich Christ, 1833-1933, Swiss authority on ferns; Coni£erae, Care:r:, 
Rosa; author of the classic "P.8anzenleben der Schweiz" (1879), 

Christm. Gottlieb Friedrich Christman, 1752- ?, Germany, 
Clark. Robert Brown Clark, 1914- , Missouri Botanical Garden, St. Louis, Missouri, Bumelia. 
Clarke. Charles Baron Clarke, 1832-1906, superintendent of the Royal Botanic Gardens, Calcutta; 

student of the flora of India; Cyperaceae. 
Clausen. Robert Theodore Clausen, 1911- , professor of botany, Cornell University, Ithaca, New 

York; Ophioglossaceae, Sedum. 
Clayt. John Clayton. 1685-1773, physician in Virginia; collector for Gronovius. 
Clem. & Clem. Frederic Edward Clements, 1874-1945, American plant ecologist and climatologist, 

Carnegie Institution, and Edith Gertrude (Schwartz) Clements, 1877- • ecologist; authors of 
"Rocky Mountain Flowers" (3rd ed. 1928). 

I. Clem. Ian Duncan Clement, 1917- , American taxonomist, director Atkins Garden and Re-
search Laboratory of Harvard University, Soledad, Cuba (1948-1962), later National Science 
Foundation, Washington; Malvaceae, tropical economic botany. 

Clewell. Andre F. Clewell, 1934- • botanist, Florida State University, Tallahassee; Leguminosae 
( Lespede:a). 

Clute. Willard Nelson Clute, 1869-1950, professor of botany, Butler University, Indianapolis, Indi-
ana; founder of The American Fem Society; editor of the FERN BuLL£TIN and the AMERICAN 
BOTANIST; author of "The Fem Allies of North America nortl1 of Mexico" ( 1905, 2nd ed. 
1928), and "Our Fems: Their Haunts, Habits and Folklore" (1938). 

Cockll. Theodore Dru Alison Cockerell, 1866-1948, professor of Entomology, New Mexico Agricul-
tural College, Mesilla Park; plant explorer and student of southwestern United States and Jamaican 
natural history. 

Cockll. & Barker, P. and M. T. D. A. Cockerell, and P. and M. Barker; published togetl1er in 1901. 
Cogn. Celestin Alfred Cogninux, 1841-1916, Verviers, Belgium; Cucurbitaceae, Melastomataceae, 

Orchidaceae. 
Collnd. Louis Theodore Frederic Colladon, 1792-1862, French medical botanist. 
Collins, Lawrence Turner Collins, 1937- , botanist, University of Wisconsin, Milwaukee; Oro-

banchacene. 
Commers. Philibert Commerson, 1727-1773, France; naturalist of the Bonganville expedition 

(1767-1769) to South America and Africa. 
Conrad. Soloman White Conrad, 1779-1831, United States. 
Const. Lincoln Constance, 1909- , professor of botany, University of California, Berkeley; stu-

dent and monogrnpher of Umbelliferae, Hydrophyllaceae, etc. 
Const. & Shan. L. Constance, and Ren-hwa Shan, 1909- , Academia Sinica, Peiping; Umbelliferae 

( especially of Chinn). 
Cook. Orator Fuller Cook, 1867-1949, U. S. Dept. Agriculture, Beltsville, Maryland; Palmae, Gas-

sypium, rubber plants, botanical explorer in Africa and South America. 
Core. Earl Lemley Core, 1902- , professor of botany, \Vest Virginia University, Morgantown; 

Cyperaceae ( Scleria), Caryophyllaceae ( Paronychia, Siphonychia), author ( with P. D. Straus
baugh) of "Flora of West Virginia" (1952-1964). 

Correll. Donovan Stewart Correll, 1908- , Botanical Museum, Harvard University ( 1 938-1946), 
U. S. Dept. Agriculture, Beltsville, Maryland (1946-1956 ), Head, Botanical Laboratory, Texas 
Research Foundation, Renner, Texas ( 1956- ) ; fems, orchids, Solanum, flora of south
western United States; author of ''Native Orchids of North America, north of Mexico" ( 1950), 
"The Potato and its Wild Relatives" (1962), (with Oakes Ames) "Orchids of Guatemala" 
( 1952-1953), nnd ( with I. W. Knobloch) "Fems and Fem Allies of Chihuahua" ( 1962), etc. 

H. Correll. Helen Butts Correll, 1907- , wife of D. S .  Correll, botanist and zoologist, Smith College, 
Northampton, Massachusetts, 1929-1931, Wellesley College, Wellesley, Massachusetts, 1934-1939, 
Texns Research Foundation, Renner, Texas, 1956-; teacher, botanical collector and researcher; 
aquatic and marsh plants of southwestern United States; author (with D. S. Correll) of "A col
lection of plants from Louisiana" ( Am. Midi. Nat. 26: 30-64. 1941), 

Cory. Victor Louis Cory, 1880-1964, Southern Methodist University, Dallas, Texas, botanist and 
collector of Texas plants. 
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Cory & Parb. V. L. Cory, and H. B. Parks; authors of "Catalogue of the Flora of Texa!" ( 1937). 
Coss. Erne.st Saint-Charles Cosson, 1819-1889, French botanist. 
Coss. & Dur. E. St.-C. Cosson, and M. C. Durieu de Maisonneuve; authors «:1f "Flore d' Algeria' 

( 1854-1867). 
Coult. John Merle Coulter, J.851-1928, professor of botany, University of Chicago; · founder and 

longtime editor of the BOTANICAL GAZETTE; author of "Botany of Western Texas" (1891-1894) 
and "Manual of the Botany of the Rocky Mountain Region" ( 1885, rev. by A. Nelson, 1909). 

Coult. & Fish. J. M. Coulter, and Elmon McLean Fisher, 1861-1938, Indiana. 
Coult. & Rose. J. M. Coulter, and J. N. Rose. 
Cov. Frederick Vernon Coville, 1867-1937, curator, U. S. National Herbarium (1893-1937); 

botanist of the Death Valley Expedition in 1891. 
Cov. & Berger. F. V. Coville, and A. Berger. 
Crantz. Heinrich Johann Nepomuk von Crantz, 1722-1799, professor of medicine, Vienna; author 

of a flora of Austria; Cruciferae, Umbelliferae. 
Crep. Fran�ois Crepin, 1830-1903, director of the botanic garden, Brussels. 
Crist6bal. Carmen Lelia Crist6bal, 1932- , Facultad de Agronomfa y Veterinaria, Corrientes, 

Argentina; Sterculiaceae (Ayenfo, Byttneria). 
Croizat. Leon Camille Marius Croizat, 1894- , Caracas, Venezuela; Eupborbiaceae, Cactaceae. 
Cronq. Arthur John Cronquist, 1919- , curator, New York Botanical Garden; Compositae; author 

(with H. A. Gleason) of "Manual of Vascular Plants of Northeastern United States and adjacent 
Canada" (1963), and (with other authors) "Vascular Plants of the Pacific Northwest" (1955-
1964). 

Cronq. & Keck. A. J. Cronquist and D. D. Keck. 
Crosswhite. Frank Samuel Crosswhite, 1940- , University of Wisconsin, Madison; Scrophulariaceae 

(Pennemon). 
Curt. William Curtis, 1746-1799, English botanist, entomologist and editor, founder of the 

BOTANICAL MAGAZINE; author of "Flora Londinensis" (1777-1798). 
M. A. Curtis. Moses Ashley Curtis, 1808-1872; author of "The Shrubs and Woody Vines of North 

Carolina" (1946, reprinted from Geol. and Nat. Hist. Survey of N. C., 1860). 
Cutak. Ladislaus Cutnk, 1908- , Missouri Botanical Garden, St. Louis; Cactaceae, Bromeliaceae, 

Araceae. 
Cutler. Hugh Carson Cutler, 1912- , Missouri Botanical Garden, St. Louis; Ephcdra, economic 

botany. 
Cutler & Anders. H. C. Cutler, and E. S. Anderson. 
Cyr. Domenico Cyrillo, 1739-1799, professor of botany, Naples, Italy. 
Dandy, James Edgar Dandy, 1903- , botanist, Director of British Museum, London; Magnoliaceae, 

Hydrocharitaceae, Potamogetonacene. 
Daniels. F1ancis Potter Daniels, 1869-1947, botanist, ordained minister and linguist, Georgi:i State 

College for Women ( 1923-35); collected and published on Colorado plants ( 1911). 
Danser. Benedictus Hubertus Danser, 1891-1943, Dutch botanist. 
Darby. John Darby, 1804-1877, New York botanist; author of "Botany of the Southern States" 

(1855). 
Darl. Josephine Darlington, 1905- , publ. in Annals Missouri Botanical Garden in 1934; 

Ment::elia. 
Daveau. Jules Alexandre Daveau, 1852-1929, director, Botanic Garden, Lisbon. 
Davenp. George Edward Davenport, 1833-1907, Massachusetts businessmen; student of fems. 
Davids. Anstruther Davidson, 1860-1932, physician, student of Arizona and California floras; author 

( with G. L. Moxley) of "Flora of Southern California" ( 1923). 
L. I. Davis. Louie Irby Davis, 1897- , collected plants in Mexico and Texas in 1941-1965; pub-

lished on Verbena in 1941. 
R. J. Davis, Ray Joseph Devis, 1895- , professor of botany, Idaho State College, Pocatello; 11uthor 

of "Flora of Idaho" ( 1952). 
Day & V. Grant. Alva Day (later Grant), and V. E. Grant. 
Dayton. William Adams Dayton, 1885-1958, dendrologist, U. S. Forest Service, Washington; leader 

in standardization of English plant names; author of "United States Tree Books," U.S.D.A. Bui. 
20 (1952), "Important Western Browse Plants," U.S.D.A. Misc. Puhl. 101 (1931), etc. 

DC. Augustin Pyranms de Candolle (also Decandolle), 1778-1841, Swiss bot11nist, professor of
botany, Geneva; first in an illustrious line of systematists; founder of the Prodromus, a fundamental 
work in the development of the modem phylogenetic system. 

A. DC. Alphonse Louis Pierre Pyramus de Candolle, the son, 1806-1893, Geneva; author of tht: 
Inst IO vols. of the Prodromus; founder of Monographiae Phanerogamarum, a continuation and 
revision of the Prodromus. 

Dene. Joseph Decaisne, 1807-1882, Belgian botanist, director, Jardin des Plantes, Paris; Asclepia-
daceae, Plantaginaceae. 

DeJong. Diederik Cornelius Dignus DeJong, 1931- , Botany Dept., Miami University, Oxford, 
Ohio; Compositae. 

Delile. Alire Raffeneau Delile, 1778-1850, French botanist and physician who accompanied 
Napoleon to Egypt. 

Dempst. Lauramay (Tinsley) Dempster, 1905- , research assistant to W. L. Jepson, University 
of California, Berkeley; Jepson Herbarium; Galium. 

den Hartog. Carnelis den Hartog, 1931- , Amsterdam, Netherlands; Alismataceae. Hydrocharita-
ceae, 

Dermen. Haig Dermen, 1895- , Cytologist, U. S. Dept. Agriculture, Beltsville, Maryland. 
Desf. Renl, Louiche Desfontaines, 1750-1833, French botanist, professor in the Jardin des Plantes, 

Paris; author of "Flora Atlantica" ( 1798-1799). 
Des Moul. Charles Robert Alexandre Des Moulins, 1798-1875, France. 
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Desr. Louis Auguste Joseph Desrousseaux, 1753-1838, French cloth manufacturer; contributor to 
Lamarck's Encyclopedia. 

Desv. Nicaise Auguste Desvaux, 1784-1856, French botanist, professor 0£ botany, Angers; editor of 
JOURNAL DE BoTANIQUE. 

Detl. LeRoy Ellsworth Detling, 1898- , professor of botany, University of Oregon, Eugene; 
Cruciferae ( Dcmtaria, Descurainia). 

De,v. Rev. Chester Dewey, 1784-1867, professor, University of Rochester, New York; specialist 
in Carex. 

L. H. Dewey. Lyster Hoxie Dewey, 1865-1944, Michigan botanist, published on flora of islands in 
The French River, Ontario in 1939. 

de Wit. Hendrik Cornelis Dirk de Wit, 1909- , University of Agriculture, Wageningen, Nether-
lands; Leguminosae ( Caesalpiniaceae), aquatic plants, Cryptocoryne. 

Didr. Didrik Ferdinand Didrichsen, 1814- , Museum and Library, Botanic Garden, Copenhagen. 
Dietr. Friedrich Gottlieb Dietrich, 1768-1850, garden director at Eisenach, Germany. 
A, Dictr. Albert Gottfried Dietrich, 1795-1856, German gardener, curator of the Berlin botanical 

garden. 
D. Dietr. David Nathanael Friedrich Dietrich, 1799-1888, German botanist, Jena. 
Dode. Louis Albert Dode, 1875- , France, botany and forestry. 
Doell & Asch. Johann Christoph Doell, 1808-1885, German librarian and botanist, and P. F. A. 

Ascherson. 
D. Don. David Don, brother of George, 1799-1841, British botanist, professor in King's College, 

London; librarian to the Linnaean Society. 
G. Don. George Don, 1798-1856, British plant collector for the Horticultural Society in Brazil, West 

Indies and Africa. 
Donn. James Donn, 1758-1813, British gardener under Aiton at Kew, later curator of Cambridge 

Garden; author of "'Hortus Cantabrigiensis" ( 1796), which went through 13 editions. 
Dougl. David Douglas, 1798( ?9)-1834, ardent Scotch botanical collector in northwestern America, 

taking nearly 500 species in California alone for the Royal Horticultural Society; collected ex
tensively along the Columbia River; ", .. his cost of maintenance during three years came to 
£,66." 

Drapalik & Mohlenbrock. Donald Joseph Drapalik, 1934- , Georgia Southern College, Statesboro; 
Asclepiadaceae (Jl!atclca), and Robert H Mohlenbrock, 1931- , Southern Illinois University, 
Carbondale; Leguminosae, Cyperaceae, Bora of Illinois. 

Drew. William Brooks Drew, 1908- , professor of botany, Michigan State University, East Lansing. 
Drude. Carl Georg Oscar Drude, 1852-1933, Germany. 
Duchartre. Pierre �tienne Simon Duchartre, 1811-1894, French botanist. 
Duchn. Antoine Nicolas Duchesne, 1747-1827, France; author of a work on useful plants, especially 

strawberries ( Fragaria), 
Dufr. Pierre Dufresne, 1786-1836, Geneva, Switzerland. 
Duham. Henri Louis Duhamel de Monceau, 1700-1781, French agronomist, forester and botanist. 
Dum. Count Barthelemy Charles Joseph Dumortier, 1797-1878, Belgian botanist, l?resident of the 

Belgian Chamber of Deputies, 
Dumont. Georges Louis Marie Dumont de Courset, 17 46-1824, French agronomist and horticulturnl 

writer. 
Dun. Michel Felix Dunal, 1789-1856, French botanist, professor of botany, Montpellier; Vaccini-

aceae, Solanaceae, contributor to De Candolle's Prodromus. 
Durand. Elias Magloire Durand, 1794-1873, Philadelphia pharmacist. 
Duran:. Ippolito Durazzo, 1750-1818, Italy. 
Durieu. Michel Charles Durieu de Maisonneuve, 1796-1878, French botanist, director of the 

botanic gardens, Bordeaux; student of the flora of southern France, Spain, and especially Algeria. 
Du Roi. Johann Philipp Du Roi, 1741-1785, Germany. 
Duval. Charles Jeunet Duval, 1751-1828, France. 
Dyal. Sarah Creede ( later Nielsen) Dyal, 1907- , Cornell University, Ithaca, New York; Plcctritis, 

Valcrianella. 
Eastw. Alice Eastwood, 1859-1953, Canadian-born California botanist, curator of botany, California 

Academy of Sciences (1892-1950); tireless student of the West American flora and 0£ cultivated 
plants. 

Eat. Amos Eaton, 1776-1842, American botanist, lecturer and writer, New York; produced £rst 
botanical manual in America with descriptions in English. 

A. A. Eat. Alvah Augustus Eaton, 1865-1908, New England and Florida; student of fems and early 
collector in Florida for Oakes Ames. 

D. C. Eat. Daniel Cady Eaton, grandson of Amos, 1834-1895, professor of botany, Yale University, 
New Haven, Connecticut; authority on fems. 

Ediger. Robert Ike Ediger, 1937- , Chico State College, California; Senecio (Compositae). 
Eggert. Heinrich (Karl Daniel) Eggert, 1841-1904, American botanical collector. 
Eggl. Willard Webster Eggleston, 1863-1935, botanist, U. S. Dept. Agriculture, Washington: student 

of poisonous and drug plants, prodigious and indiscriminate collector of American plants. 
Ehrh. Friedrich Ehrhart, 17 42-1795, German botanist of Swiss origin, pupil of Linnaeus; advocate 

of monomial nomenclature. 
Ehrcnd. Friedrich Ehrendorfer, 1927- , Botanical Institute, University of Vienna, Austria. 
Eichler. August Wilhelm Eichler, 1839-1887, Berlin; important editor of and contributor to 

"Flora Brasiliensis" ( 1829-1833), 
Eifert. Imre Janos Eifert, 1934- , Department of Botany, University of Texas; Leguminosae 

( HoDmanseggia, Caesalpinia). 
Eiten. George Eiten, 1923- , Institute de Botanica, Sao Paulo, Brazil; Oralil, vegetation of Brazil. 
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Ekman. Erik Leonard Ekman, 1883-1931, Swedish botanist, botanical collector for 17 years in 
Cuba and Hispaniola for I. Urban and the Berlin Botanical Garden during which time he obtained 
over 35 000 numbers including about 6 new genera and 2,000 new species. 

Ell. Steph� Elliott, 1771-1830, American botanist, professor in Charleston; author of "A sketch of 
the botany of South Carolina and Georgia" ( 1821-1824). 1 

Elliot. George Francis Scott Elliot, 1862-1934, Great Britain. 
Ellis. John Ellis, 1710(?1 )-1776, Irish-born merchant in London. 
W.H.P. Emery. William Henry Perry Emery, 1924- , professor of biology, Southwest Texas State 

University, San Marcos; Gramineae. 
Endl. Stephen Friedrich Ladislaus Endlicher, 1804-1849, Austrian botanist, professor of botany 

and director of the botanic garden, Vienna; author of "Genera Plantarum" ( 1836-1840), and 
many other large works; student of Coniferae. 

Engelm. George Engelmann, 1809-1884, Gennan-bom physician in St. Louis and eminent botanist; 
painstaking student of North American Cuscuta, Juncus, Euphorbiaceae, Isoetes, Yucca, Cactaceae, 
Pinua, Abies, ]uniperus, Agaoe and Vitis. 

Engelm. & Bigel. G. Engelmann, and J. Bigelow. 
Engelm. & Gmy (or E. & G.). G. Engelmann, and A. Gray. 
Engelm. & Prantl. G. Engelmann, and K. A. E. Prantl. 
Engl. Adolf (Heinrich Gustaf Adolf) Engler, 1844-1930, director of the botanic garden and 

museum, Berlin; founder and editor of BoTANISCHE JAHRBiiCHER, Dm VEGETATION DER ERDE, and 
DAS PFLANZEN1'EICH; outstanding systematist and tireless worker; Araceae, monographer of 
Stuifraga. 

Engl. & Graebn. A. Engler, and Karl Otto Robert Peter Paul Graebner, 1871-1933, professor of 
botany, Berlin. 

Ensign. Margaret Ruth (later Lewis) Ensign, 1919- , Pomona College, Claremont, California; 
Forselleria. 

Epl. Carl Clawson Epling, 1894-1968, Dept. of Botany, University of California, Los Angeles; 
specialist on American Labiatae, author of numerous works, 

Erbe & B. L. Turner. Lawrence Wayne Erbe, 1924- , University of Southwestern Louisiana, 
Lafayette; Phlo,c (annuals), and B. L. Turner. 

Erickson. Ralph Orlando Erickson, 1914- , Missouri Botanical Garden, St. Louis; Clematis.
Eschs. Johann Friedrich Eschscholtz, 1793-1831, zoologist in Dorpat; surgeon and naturalist on the 

ship Rurik, of the Russian Romanzoff Expedition under Kotzebue, which visited California in 
1816, and on the Predpriaetie, also under Kotzebue, which reached San Francisco and the 
Sacramento River in the fall of 1824. 

Evans. Walter Harrison Evans, 1863-1941, U. S. Dept, Agriculture Office of Experiment Stations 
( 1891-1933); Comaceae, Alaskan vegetation. 

Everly. Mary Louise Everly Hammack, 1922- ; Compositae (published on PeritiJlc in 1947). 
Ewan. Joseph Andorfer Ewan, 1909- , professor of botany, Tulane University, New Orleans, 

Louisiana; Delphinium, botanical historian; author of "Rocky Mountain Naturalists" ( 1950). 
Fabr. Philipp Conrad Fabricius, 1714-177 4, German physician and botanist, professor at Uni-

versity of Helmstedt. 
Faruqi, Celarier & Mehr. Shamin Ahmad Faruqi, 1933- , University of Karachi, Pakistan; 

Leguminosae of West Pakistan, Commelinaceae (Sctcrcasea), R. P. Celarier, and K. L. Mehra, 
1930- , Central Grasslands Research Institute, Jhansi, U. P. India; Gramineae, Commelinaceae, 
Leguminosae. 

Farw. Oliver Atkins Farwell, 1867-1944, consulting botanist for Parke, Davis & Co., Detroit, 
Michigan. 

Fassett. Norman Carter Fassett, 1900-1954, professor of botany, University of Wisconsin, Madison; 
author of "A Manual of Aquatic Plants" ( 1940, revised by E. C. Ogden in 1957), "Spring Flora 
of Wisconsin" (1947), etc. 

Fawc. & Rendle. William Fawcett, 1851-1926, and Alfred Barton Rendle, 1865-1938, English 
botanists; authors of "Flora of Jnmaicn" (1910-1936). 

Featherly. Henry Ira Featherly, 1893- , Oklahoma State University, Stillwater; author (with Clara 
E. Russell) of "The Fems of Oklahoma" ( 1939), Gramineae.

Feathenn. Americus Featherman, 1822- ?, Prof. of Romance Languages, Louisiana State Seminary 
of Leaming (later La. State Univ.); collector and �uthor of Louisiana plants (1870-1872). 

Fedde. Friedrich Karl Georg Fedde, 1873-1942, professor and editor in Berlin; Papaveraceae; 
founder and editor of FEDDES REPERTORIUM SPECIERUM NOVARUM REGNI VEGETADILIS 
(1905- ). 

Fee. Antoine Laurent Apollinaire Fee, 1789-1874, French botanist, professor at Strassburg; noted 
student of cryptogams. 

Fenzl. Eduard Fenzl, 1808-1879, Austrian botanist, curator in Vienna Botanical Museum. 
Ferg. Alexander McGowen Ferguson, 1874- , Texas plant breeder. 
Fem. Merritt Lyndon Fernald, 1873-1950, director of Gray Herbarium ( 1937-1947); a founder of 

RnoDORA (associate editor, 1899-1928, editor, 1929-1950); noted plant geographer and systematist; 
Potamogeton: author of "Gray's Manual of Botany, Eighth Edition" (1950). 

Fem. & Brack. M. L. Fernald, and A. E. Brackett.
Fem. & Grise. M. L. Fernald and Ludlow Griscom, 1890-1959, Harvard University research

ornithologist. 
Fem. & Rehd. M. L. Fernald, and A. Rehder.
Fern. Ix Schub. M. L. Fernald, and B. G. Schubert.
Fem. & Wieg. M. L. Fernald, and K. M. Wiegand.
Fieb. Franz Xaver Fieber, 1807-1872, Hungary. 
Fing. Karl Anton Fingerhuth, 1802-1876, German botanist. 
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Fisch. Friedrich Ernst Ludwig von Fischer, 1782-1854, director of the botanic garden, St. Peters-
burg (1823-1850). 

Flory. Walter S Flory, prof. of botany and director of Reynolda Gardens, Wake Forest University, 
Winston-Salem, North Carolina; Amaryllidaceae. 

Fisch. & All. F. E. L. Fischer, and C. Allioni. 
Fisch. & Mey. F. E. L. Fischer, and C. A. Meyer. 
Fisher. E. M. Fisher; published on CtJUolpinia in 1892.
Flilgge. Johann Fliigge, 1775-1816, German botanist, botanical garden in Hamburg. 
Flyr. Lowell David Flyr, 1937- , Department of Botany, University of Texas, Austin, later Gray 

Herbarium, Harvard University; Compositae ( Brickellia). 
Focke. Wilhelm Olbers Focke, 1834-1922, physician in Berne, Swi�erland; student of Rubus. 
Forsk. Petrus Forssk&l ( also Pehr ForsklJ), 1732-1763, Danish student of Linnaeus who traveled to 

Arabia and wrote a flora of Egypt and Arabia; died on the desert of starvation and exposure after 
repented encounters with bandits. 

Forst. Johann Reinbold Forster, 1729-1798, German ezplorer and botanist, Halle. 
Forst. & Forst. £. J. R. Forster, and his son, J. G. A. Forster, who traveled together to Russia and 

England and on Captain Cook's Second Voyage. 
G. Forst. Johann Georg Adam (olso George Forster) Forster, son of J. R. Forster, 1754-1794, pro-

fessor of natural history, Cassel, Germany. 
Fort. Robert Fortune, 1813-1880; noted Scottish plant explorer for Royal Horticultural Society in 

China, Java, etc. (1843-45, 1848-50), introduced tea into lndia in 1851; author of "Wanderings 
in China" (1847), etc. 

Fosb. Francis Raymond Fosberg, 1908- , U. S. Geological Survey, Washington; student of the 
California, South American and Polynesian floras; Rubiaceae. 

Foster. Robert Chichton Foster, 1904- , Gray Herbarium, Harvard University; Iridaceae. 
Foug. Auguste Denis Fougeroux de Bondaroy, 1732-1789, France. 
Foum. Eugene Pierre Nicolas Fournier, 1834-1884, physician in Paris; Asclepindaceae. 
Franch. Adrien Ren� Franchet, 1834-1900, French botanist. 
Franch. & Sav. A. R. Fmnchet, and Paul Amedee Ludovic Savatier, 1830-1891. French marine 

medical officer and botanist. 
Franco. Jolio Manuel Antonio Paes do Amaral Franco, 1921- , Lisbon, Portugal. 
S. V. Fraser. Samuel Victorian Fraser, 1890- , student of flora of Cloud County, Kansas. 
F, L. Freeman. Florence L. Freeman, 1912- • published on Psoralea in 1937. 
J. D. Freeman. John Daniel Freeman, 1941- • Auburn University, Alabama; Liliaceae (Trillium). 
Fresen. Johann Baptist Georg Wolfgang Fresenius, 1808-1866, German physician and botanist. 
Friedl. Solomon Friedland, 1912- , New York Botanical Garden; Hemicorpha. 
Fries. Elias Magnus Fries, 1794-1878, professor of botany, Uppsala; noted mycologist and student 

of Hieracium. 
R. E. Fries. Robert Elias (i.e., Klas Robert Elias) Fries, 1876- , a student of Northern Rhodesian 

and Argentine plants. 
Friesner. Ray Clarence Friesner, 1894-1952, botanist. editor and dean, Butler University, Indian-

apolis, lnd. 
Fritsch. Karl F. Fritsch, 1864-1934, Graz, Austria. 
Gaertn. Joseph Gaertner, 1732-1791, German physician and botanist, Stuttgart; writer on the 

structure of fruit and seeds. 
Gaertn. f. Carl Friederich von Gaertner, 1772-1850, son of Joseph, German physician and botanist 

at Calw. 
Gagnebin. Abraham Gagnebin, 1707-1800, Swiss botanist. 
Gaiser. Lulu Odel Gaiser, 1896-1965, Canadian botanist, Barnard College, New York, and Gray 

Herbarium, Harvard University; Compositae (Liatris), flora of Lambton County, Ontario. 
Gal. Henri (Guillaume) Galeotti, 1814-1858, director of botanical gardens, Brussels; collector of 

and author regarding Mexican plants. 
Gale. Shirley ( later Cross) Gale, 1915- , Gray Herbarium, Harvard Univer.ity, later a housewife; 

Cyperaceae ( Rhyncho:rporo). 
Gand. Michel Gandoger, 1850-1926, French botanist and abbe; author of "Flora Europae" ( 27 

vols.); voluminous writer; amasser of a huge herbarium now at Lyon; a "splitter" who named 
thousands of unacceptable species. 

Garden. Alexander Garden, 1730-1791, physician and amateur botanist of Charleston, South Caro-
lina, for whom Linnaeus named the genus Gardenia. 

Garrett. Albert Osbun Garrett, 1870-1948, high-school teacher in Salt Lake City, Utah; author of 
"Spring Flom of the Wasatch Region" (1911; 1936). 

Gates. Reginald Ruggles Gates, 1882-1962, Canadian-born botanist, Peabody Museum, Harvard 
University. 

Gatt. Augustin Gattinger, 1825-1903, author of "The flora of Tennessee and a philosophy of 
botany" (1901 ), etc. His berbarium housed at the University of Tennessee was regrettably 
destroyed by fire. 

Gaud. Jean Fran�ois Aimee (Gottlieb) Philippe Gaudin, 1766-1833, Swiss clergyman and agrostolo-
gist, Nyon. 

Gaudicb. Charles Gaudichaud-Beaupre, 1789-1854, French botanist and traveller. 
Gay. Jacques Etienne Gay, 1786-1864, French student of the flora of Swi�erland and the Pyrenees, 

systematist and morphologist. 
Gay & Durieu. J.E. Gay, and M. C. Durieu de Maisonneuve. 
Gentry. Howard Scott Gentry, 1903- , botanist, U. S. Dept. Agriculture, Beltsville, Maryland; 

Amaryllidaceae ( Agove); economic plants; Hom of northwest Mexico; botanical explorer par excel
lence. 

Geyer. Carl (Charles) Andreas Geyer, 1809-r853, Austrian botanist with Nicollet's expedition; 
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collected in northern Idaho and Washington in 1844. 
Gibb. Jean Emmanuel Gilibert, 1741-1814, French botanist, professor in Wilna, Lithuania, later 

in Lyon, France; author of "Flora Lithuanica" ( 1785). 
Gill. Lake Shore Gill, 1900- , Americ:in forest pathologist. 
Gill. & Am. John Gillies, 1747-1836, Scotch physician who resided some years in Argentina and 

collected in Chile, and A. W. Amott. 
Gill. & Hook. J. Gillies, and W. J. Hooker. 
Gilly. Charles Louis Gilly, 1911- , botanist, Michigan State University, East Lansing. 
Giseke, Paul Dietrich Giseke, 1741-1796, German botanist, pupil of Linnaeus, professor of botany, 

Hamburg; Compositae. 
Gke. Christian August Friedrich Garcke, 1819-1904, German botanist, curator of the herbarium, 

Berlin; author of "Flora von Nord- und Mittel-Deutschland" ( 1849) that went through 20 
editions. 

GI. Henry Allan Gleason, 1882- , assistant director and bead curator, New York Botanical Garden; 
author of "New Britton & Brown Illustrated Flora" ( 1952 ), etc. 

Gmel. Johann Georg Gmelin, 1709-1755, German botanist who traveled in Siberia and Kamchatka 
(1733-1743 ), and gave first account of their flor:is; author of the classic "Flora Sibirica" ( 1747-
1769) ; later professor in Tubingen, Germany. 

C. C. Gmel. Carl Christian Gmelin, 1762-1837, physician in Karlsruhe, Germany; author of "Flora 
Badensis Alsatica" ( 1805-1826). 

J. F. Gmel. Johann Friedrich Gmelin, nephew of J. G. Gmelin, 1748-1804, professor in Tubingen, 
then in Gottingen, Germany; editor of the 13th ed. of Linne's "Systema Naturae" ( 1788-1793). 

Godfrey. Robert Kenneth Godfrey, 1911- , professor of botany, Florida State University, Talla-
hassee; floristics, southeastern United States, Compositae; author ( with Herman Kurz) of "Trees 
of Northern Florida" ( 1962), etc.; botanical collector par excellence. 

Godr. Dominique Alexandre Godron, 1807-1880, French botanist of Nancy. 
Gomes. Bernardino Antonio Gomes, 1769-1823, Portuguese botanist; student of Brazilian plants. 
Goodd. Leslie Newton Goodding, 1880-1967, student of Aven Nelson, botanist, U. S. Soil Conserva-

tion Service, Arizona; forest pathology, southwestern flora, conservation. 
C. Goodd. Charlotte Olive (later Reeder) Goodding, the daughter, 1916- , Yale University, later 

University of Wyoming; Gramineae (Bouteloua, Muhlenbergia). 
Goodm. George Jones Goodman, 1904- , professor of botany, University of Oklahoma, Norrn:in; 

West American genera of Polygonaceae, flora of the Redlands. 
Gould. Frank Walton Gould, 1913- , professor of range and forestry, Texas A&M University, 

agrostologist; author of "Texas Plants-a Checklist and Ecological Summary" (1962), "Grass 
Systematics" ( 1968), etc. 

Gould & Kapadin. F. W. Gould, and Zarir Jamasji Kapadia, 1935- , Bangalore, India; Grnmineae 
( Bouteloua). 

Grab. Robert Graham, 1786-1845, professor of botany, Edinburgh, Scotland. 
Grant. Adele Lewis Grant, 1881-1969, Missouri Botanical Garden, later professor of botany, 

University of Southern California, Los Angeles; monographer of Mimulus. 
A. & V. Grant. Alva (Day) (Hansen) Grant, 1920- , Rancho Santa Ann Botanic Garden, Cali-

fornia; Polemoniaceae, and V. E. Grant. 
V. Grant. Verne Edwin Grant, 1917- , cytogeneticist, Rancho Santa Ana Botanic Garden, Ana-

heim, California, later Boyce Thompson Southwestern Arboretum, Arizona; Polemoniaceae.
Gray. Asa Gray, 1810-1888, professor of botany, Harvard University, preeminent American system-

atist; author of "Manual of the Botany of  the Northern States" ( 1848, now through 8 editions);
( Gamopetalae of California) in Brewer and Watson's "Botany of California" ( 1876); "Synoptical 
Flora of North America" ( 1878-1897); botanical textbooks, numerous reports of collections and 
revision5, 

Gray & Engelm. (or.G. & E.). A. Gray, and G. Engelmnnn, 
S. F. Gray. Samuel Frederick Gray, 1766-1836 ( ?28), British naturalist; author of "Natural 

Arrangement of British Plants" ( 1821), a work much in advance of its time. 
Greene. Edward Lee Greene, 1843-1915, first professor of botany, University of California ( 1885-

1895), Berkeley, then at Catholic University of America and Smithsonian Institution in Washing
ton; editor of PITTONIA and LEAFLETS OP BOTANICAL OBSERVATION AND CRITICISM; believer in 
absolute priority in nomenclnture, the names of his microspecies are called "chloronyms." 

Greenm. Jesse More Greenman, 1867-1951, curator of the herbarium, Missouri Botanical Garden 
(1913-1948); Scnccio. 

Greenm. & Thomps. J. M. Greenman and C. H. Thompson, 
Grenz. Myrle Grenzebach ( Mrs. Lawrence Sherod), Missouri Botanical Garden, St. Louis, published 

on Douchea (Verbenaceae) in 1926; later housewife in Ohio. 
Grev. & Hook. Cf. Hook. & Grev. 
Griffiths. David Griffiths, 1867-1935, agronomist, U. S. Dept. Agriculture, Washington. 
Griffiths & Hore. D. Griffiths, and Raleigh Frederick Hare, 1870-1934, plant chemist, New Mexico 

State University, Las Cruces. 
Griseb. August Heinrich Rudolph Grisebach, 1814-1879, professor of botany, Gottingen, Germany; 

noted for his "Vegetation der Ertle" ( 1872, ed. 2, 1884), and studies on the West Indian flora 
(1857-66); Gentianaceae. 

Grub. Valery Ivanovich Grubov, 1917- , botanist at Leningrad; Rhamnw and Frangula. 
Guill. Jean Baptiste Antoine Guillcmin, 1796-1842, French botanist who traveled in Brazil. 
Gurke. Robert Louis August Max Gurke, 1854-1911, Germany. 
Guss. Giov11nni Gussone, 1787-1866, professor of botany, Naples; author of valuable works on the 

flora of southern Italy and Sicily, 
H. & A. W. J. Hooker and G. A. Amott; authors of "The Botany of Captain Beechey's Voyage" 

( 1830-1841 ). 
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H. &: B. Baron Friedrich Wilhelm Heinrich Alexander von Humboldt, 1769-1859, Gennan :zoologist,
and Aime Jacques Alexandre Bonpland, 1773-1858, French botanist; authors of the classic
"Voyage aux Regions Equinoctiales du Nouveau Continent, etc." ( 1805-1837). 

Haage & Schmidt. Ferdinand Haage, 1859-1930, and Friedrich Schmidt, 1832-1908, Germany; 
Verbenaceae. 

Haage f. Friedr. Ad Haage, 1859-1930, son of F. Haage, Germany. 
Hack. Eduard Hackel, 1850-1926, noted Austrian agrostologist. 
Hack. & Arech. E. Hackel, and J. Arechavaleta. 
Hall. Harvey Monroe Hall, 1874-1932, professor of botany, University of California, Berkeley, then 

staff member Carnegie Institution of Washington; pioneer in experimental taxonomy; sh1dent of 
the Compositae (Haplopappu.s, Madiinae); author (with Carlotta Hall) of "A Yosemite Flora" 
(1912). 

Hall & Clem. H. M. Hall, and F. E. Clements; authors of "The Phylogenetic Method in Taxonomy" 
( 1923 ), in which North American Artemisia, Chrysothamnus and Atriplex are monographed. 

C. Hall. Carlotta (Case) Hall, the wife, 1880-19-19, California; student of fems. 
Haller. Albrecht von Haller, 1708-1777, Swiss botanist, physic:ian, poet and statesman; professor Jo 

Gottingen, Germany, later in Berne, Switzerland. 
Hallier f. Hans Gottfried Hallier, 1868-1932, Dutch botanist of Buitenzorg and Leiden; student of 

phylogeny. 
Hamilt. William Hamilton, 1783-1856, British physician and traveler; stutlent of West Indian plants. 
A. Hamilt. Arthur Hamilton, Swiss botanist, Geneva, author of a monograph on Scutellaria in 1832. 
Harn. Hiroshi Hara, 1911- , Japanese taxonomist, cytologist, synantherologist. 
Harbison. Thomas Grant Harbison, 1862-1936, naturalist nod botanist, curator of Herbnrium, 

University of North Carolina, Chapel Hill; a close colleague of W.W. Ashe. 
Harlan. Jack Rodwey Harlan, 1917- , University of Illinois, Urbana; crop plants. 
Harms. Vernon L. Harms, 1930- , professor of botany, University of Alaska, College, then Uni-

versity of Saskatchewan, Saskatoon, Canada; Compositae (Hctcrothcca, Pctasites), northwestel'D 
U. S. and Canada, Sparganium. 

Harper. Roland McMillan Harper, 1878-1966, Maine-born Alabama botanist; unique field botanist 
and author of works on botany, geology, ecology, etc. of southeastern U. S. 

Harrington. Harold David Harrington, 1903- , professor of botany, Colorado State University, Ft. 
Collins; author of "Manual of the Plants of Colorado" ( 1954). 

Hartm. Carl Johan Hartman, 1790-1849, Swedish botanist. 
Harv. William Henry Harvey, 1811-1866, professor of botany and keeper of the herbarium, Trinity 

College, Dublin; made known the California collections of Thomas Coulter; author (with 0. W. 
Sonder) of "Flora Ca pens is" ( 1859-1865). 

Harv. & Gray. W. H. Harvey, and A. Gray. 
L. H. Harvey. LeRoy Hatfield Harvey, 1911- , University of Montana, Missoula; Eragrosti.r. 
Hnssk. Justus Cnrl Hasskarl, 1811-1894, German botanist at Buitenzorg, Java. 
Hassl. Emil Hassler, 1861-1937, student of the Argentine and Paraguayan floras. 
Hausskn. Heinrich Karl Haussknecht, 1838-1903, professor in Weimar; monographer of Epilobium. 
Haw. Adrian Hardy Haworth, 1767 ( ?88 )-1833, English gardener nod entomologist; student of 

succulents, McsembnJanthemum. 
Hawksworth. Frank Goode Hawksworth, 1926- , forest pathologist, U. S. Forest and Range 

Experiment Station, Ft. Collins, Colorado; Arceutl1obium. 
Hawksworth & Wiens. F. G. Hawkswortb, and Delbert Wiens, 1932- , University of Utah, Salt 

Lake City; Viscaceae. 
Hayek. August von Hayek, 1871-1928, Austrian plant geographer, University of Vienna; author of a 

flora of Steiermark. 
Hayne. Friedrich Gottlob Hayne, 1763-1832, professor of bot:my, Berlin. 
Hayward. Wyndham Hayward, 1903- , Lakcmont Gardens, Winter Park, Florida; Amaryllidaceae. 
H.B.K. Baron F. W. H. A von Humboldt, A.J.A. Bonpland, the two forming the most famous 

scientific expedition to tropical America, and C. S. Kunth, who wrote the text of their descriptive 
work "Nova genera et species Plantarum" ( 1815-1825). 

Hegelm. Christo£ Friedrich liegelmaier, 1833-1906, professor of botany, Tiibingen, Germany; 
Lemnaceae, Callitriche. 

Hegi. Gustav Hegi, 1876-1932, German botanist; author of "Illustrierte Flora von Mittel-Europa" 
( 1906-1931). 

Heimerl. Anton Heimerl, 1857-1942, professor in Vienna, Austria; Nyctnginaceae, Achirlea. 
Heiser. Charles Bixler Heiser, Jr., 1920- , professor of botany, University of Indiana, Bloomington; 

Compositae, Solanaceae. 
Heist. Lorenz Heister, 1683-1758, professo1· in Helmstedt, Germany. 
Heller. Amos Arthur Heller, 1867-1944, Pennsylvania botanist, noted collector of western American 

plants; founder and editor of Mu11L'£N1JEnGIA, 
Hemsl. William Botting Hemsley, 1843-1924, British botanist, keeper of the herbarium, Kew 

(1899-1908); author of the 5 vol. work on the botany in Cadman and Salvin's "Biologia Centrali
Americana" ( 1879-1888). 

Henr. Jan Tbeodoor Henrard, 1881- , Conservator, Rijksherbarium, Leiden; Aristida. 
Herb. William Herbert, 1778-1847, English politician and botanist, then a churchman, becoming 

Dean of Manchester; Amaryllidaceae. 
Herm. Frederick Joseph Hermann, 1906- , U. S. Dept. Agriculture, Beltsville, Maryland, later 

U. S. Forest Service, Washington; Carex, bryophytes. 
Herter. Wilhelm Gustav Herter, 1884-1958, German botanist who resided in Uruguay after 1924; 

author of an illustrated flora of Uruguay ( 1939-57). 
Hester. J. Pinckney Hester, contemporary southern California writer on succulents. Resident ot 

Fredonia, Arizona. 
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Hevly. Richard Holmes Hevly, 1934- , botanist. Northern Arizona University, Flagstaff; Martyni-
aceae ( Proboscidea ), Pteridophyta. 

Heynh. Gustav Heynhold, 1800- P, Saxony; Hieracium. 
Hieron. Georg Hans Emo Wolfgang Hieronymus, 1846-1921, professor in Berlin; student of the 

Argentine and Andean flora. 
Hildmann. H. Hildmann, about 1891.
Hill. John Hill, 1716-1775, London apothecary and naturalist, author of herbals and nature books; 

produced the first flora of England on the Linnaean system. 
A. W. Hill. Arthur William Hill, 1875-1941, South Africa. 
Hitchc. Albert Spear Hitchcock, 1865-1935, botanist, U. S. Dept. Agric., Washington, leading 

American agrostologist; author of "'Manual of Grasses of the United States" ( 1935) and other 
works. 

Hitchc. & Chase. A. S. Hitchcock, and M. A. Chase. 
Hitchc. & Maguire. C. L. Hitchcock, and B. Maguire. 
Hitchc. & Moldenke. C. L. Hitchcock, and H. N. Moldenke. 
C, L. Hitchc. Charles Leo Hitchcock, 1902- , professor of botany, University of Washington, 

Seattle; Lycium, Draba, Lepidium, Lathyna, Sidalcea, etc.; senior author of ''Vascular Plants of 
the Paclflc Northwest" (1955-1984). 

Hochr. B�nEdict Pierre Georges Hochreutiner, 1873-1959, director, Conservntoire de Botnnique, 
Geneva. 

Hochst. Christian Ferdinand Hochstetter, 1787-1860, botanist at Stuttgart. 
Hodg. Albion Reed Hodgdon, 1909- , Professor of botany, University of New Hampshire, editor of 

RHoooRA ( 1962- ): student of Cistnceae. 
Hoffm. Georg Franz Hoffman, 1760-1826, professor of botany, Gottingen, later in Moscow (1804-

1826); student of lichens, Salix and Umbelliferne. 
Holfmsg. & Link. Johann Centurius Graf von Holfmannsegg, 1766-1849, Dresden, and J. H. F. 

Link; authors of "Flore Portugaise" ( 1809-1840). 
Hogg. Thomas Hogg, 1777-1855, England. 
Hohenack. Rudolph Friedrich Hohenacker, 1798-1874, Switzerland. 
Holmgren. Noel Herman Holmgren, 1937- , botanist, New York Botanical Garden; Scrophulariaceae 

( Cutillefa). • 
Hob:. John Michael Holzinger, 1853-1929, Gennan-bom American bryologist, teacher in Stale 

Teachers College, Winona, Minnesota. 
Hook. Sir William Jackson Hooker, 1785-1865, director of Kew (1841-1865); author of "Flora 

boreali-americana•• ( 1833-1840) and many other illustrious works; founder and editor of 
JotmNAL OP BOTANY and IcoNEs PLANTARUM; editor of BoTANICAL MAcAZINB. 

Hook. f. Sir Joseph Dalton Hooker, the son, 1817-1911, British botanist and explorer, director of 
Kew (1865-1885); talented editor and student of New Zealand, Himalayan and Indian floras; 
visited America in 1877. 

Hook. & Grev. W. J. Hooker and Robert Kaye Greville, 1794-1866, professor in Edinburgh; authors 
of ''Icones Fillcum" (1827-1832). 

H6pifer. Carl Hopifer, 1810- , interested in Cactaceae. 
M. Hopk. Milton Hopkins, 1906- , professor of botany, Oklahoma (1936-1945), then editor for 

publication houses; A,-alm, Cercis. 
Horkel. Johann Horkel, 1769-1846, Germany; Lemnaceae. 
Homem. Jens Wilken Homemann, 1770-1841, professor of botany, Copenhagen. 
Host, Nicolaus Thomas Host, 1761-1834, Imperial physician in Vienna; author of "Flora Austrinca" 

( 1827-1831 ). 
Houghton. Arthur Duvemoix Houghton, 1870-1938, California. 
House. Homer Doliver House, 1878-1949, New York state botanist ( 1914-1948); author of ''Wild 

Flowen of  New York'' (1918); later "Wild Flowers . . .  " (1934). 
Houst. William Houstoun, 1695-1733, British surgeon who collected in Central Americn and the 

West Indies. 
Houtt. Maarten Houttuyn, 1720-1794(?8), Dutch physician and naturalist. 
Hu. Shiu-ying Hu, 1910- , Arnold Arboretum, Harvard University; student of the Chinese flora, 

monographer of Philadelpht1a. 
C. E. Hubb, Charles Edward Hubbard, 1900- , agrostologist, Kew. 
F. T. Bubb. Ffederick Tracy Hubbard, 1875-1962, librarian in Economic Botany and editor, 

Botanical Museum, Harvard University; agrostologist.
H. Huber. Hans Huber, 1919- , University of Basel, Switzerland; primarily interested in 

bryophytes.
Huds. William Hudson, 1730-1793, London apothecary and botanist; author of "Flora Anglica"

( 1762, first of 3 ed.).
Hult. Oskar Eric Gunnae Hulten, 1894- , professor of botany, Stockholm, student of American

Arctic floras; author of "Flora of Kamtcbatka" ( 1927-1929 ), "Flora of the Aleutian Islands"
( 1937), ''Flora of Alaska and Yukon" ( 1941-1950).

Hult. & St. John. O. E. G. Hult�n, and Harold St. John, 
Hutchins. John Hutchinson, 1884- , Kew; author of "Families of Flowering Plants" ( 1959); a 

new system of phylogeny proposed in 1926, 1934. 
Hylander. Nils Hylander, 1904- , Institution for Systematic Botany, Uppsala, Sweden. 
Iltis. Hugh Hellmut Dtis, 1925- , Czechoslovakian-born American botanist, professor of botany, 

University of Wisconsin, Madison; Capparidaceae, flora of Wisconsin. 
J. Ingram. John William Ingram, Jr., 1924- , L. H. Bailey Hortorium, Cornell University, Ithaca, 

New York; Euphorbiaceae (Argr1thamnia), cultivated Liliaceae and Iridaceae. 
Irving. Robert Stewart Irving, 1942- , botanist, University of Montana, Missoula; Labiatae. 
Irwin. Howard Samuel Irwin, 1928- , New York Botanical Garden; Leguminosae; flora of central 

Brazil, 
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Isely. Duane Isely, 1918- , professor of botany, Iowa State University, Ames; Leguminosae. 
lves. Eli Ives, 1779-1861, professor at Yale. 
R. C. Jackson. Raymond C. Jackson, 1928- , professor of botany, University of Kansas, Lawrence; 

Compositae, Astereae. 
Jacobi. Georg Albu.no von Jacobi, 1805-1874, Prussian army general who collected plants in 

Austria and Bohemia. 
Jacq. Nikolaus Joseph Baron von Jacquin, 1727-1817, professor of botany and director of the 

botaoic garden, Vienna; noted systematist. 
James. Edwin James, 1797-1861, surgeon-naturalist, first botanical collector in Colorado, also 

probably first botanical collector in Texas, with Major S. H. Long's Expedition to the Rocky 
Mountains (1819-1820). 

Jeffs & Little. Royal Edgar Jeffs, 1879-1933, professor of botany, University of Oklahoma, Norman; 
flora of Oklahoma, and E. L. Little, Jr. 

Jaume St.-Hil. Jean Henri Jaume Saint-Hilaire, 1772-1845, French botanist. 
Jeps. Willis Linn Jepson, 1867-1946, professor of botany, California; author of "A Flora of 

California" ( 1909-39), "A Manual of the Flowering Plants of California" (1923, 1925, 1950), 
and other works; founder of the California Botanical Society. 

R. R. Johnson. Raymond Roy Johnson, 1932- , Prescott College, Prescott, Arizona; ilora ( especially 
Compositae) of southwestern New Mexico and western Texas, Porophyllum. 

I. M. Johnst. Ivan Murray Johnston, 1898-1960, professor of botany, Harvard University; authority 
on world floras, Boraginaceae, plnnt explorer, prolific author. 

J. R. Johnst. John Robert Johnston, 1880-1953, American plant pathologist; student of the plants 
of Guatemala and Venezuela. 

M. C. Johnst. Marshall Conring Johnston, 1930- , Dept. of Botany, University of Texas, Austin; 
Euphorbiaceae, Rhamnaceae, student of the Texas and Mexican floras; author of numerous papers. 

F. B. Jones. Frederick Butler Jones, 1909- , botanist, Welder Wildlife Foundation, Sinton, Texas; 
author ( with C. M. Rowell, Jr. and M. C. Johnston) of "Flowering Plants and Fems of the Texas 
Coastal Bend Counties" ( 1961 ). 

G. N. Jones. George Neville Jones, 1904- , professor of botany, University of Illinois, 
Urbana; author of floras on the Olympic Peninsula ( 1936 ), Mt. Rainier ( 1938 ), and Illinois 
( 1945). 

M. E. Jones. Marcus Eugene Jones, 1852-1934, Utah mining consultant; assembled very extensive
herbarium of Great Basin plo.nts now at Pomona College; published his botanical observations
in a private journal, "Contributions to Western Botany," that is marked by his cutting criticism
of almost all contemporaries.

Jard. Alexis Jordan, 1814-1897, Lyon, France; proved the existence of many genetically distinct
mces (which he elevated to speci.6.c rank) in such complexes as Erophila uema; such microspecies
are now often called "jordanons."

Juss. Antoine Laurent de Jussieu, nephew of Bernard, 1748-1836, professor in the Jardin de Plantes,
Paris; first characterizer of natural families; expounder of his uncle's new system.

A. Juss. Adrien Henri Laurent de Jussieu, the son of Antoine, 1797-1853, professor in the Jardin
des Plantes, Paris.

B. Juss. Bernard de Jussieu, 1699-1776(?7), arranger of the garden of La Trianon at Versailles
after a new system of classification which was an outgrowth of the teaching of Tournefort.

Karst. Gustav Karl Wilhelm Hermann Karsten, 1817-1908, German botanist, professor in Vienna;
author of "Flora von Deutschland, Oesterreich und der Schweiz" ( 1895).

Kaul£. Georg Friedrich Kaulfuss, 1786-1830, professor in Halle an der Saale, Gern1any; student of 
fems.

Kearn. Thomas Henry Kearney, 1874-1956, U. S. Dept. Agriculture o.nd California Academy of
Sciences; taxonomist and cotton breeder, Malvaceae.

Kearn. & Peeb. T. H. Kearney, and R. H. Peebles; authors of "Flowering Plants and Fems of 
Arizona" (1942), "Arizona Flora" (1951). 

Keck. David Daniels Keck, 1903- , Head Curator, New York Botanical Garden ( 1951-58), 
Assistant Director ( 1956-58); National Science Foundation, Washington ( 1958-67); emigrated to 
New Zealand in 1967; Compositae (Madiinae), California flora, Pcnstemon, experimental taxonomy. 

Kell. Albert Kellogg, 1813-1887, San Francisco physician and botanist; a founder of the California 
Academy of Sciences. 

Keng. Yi Li Keng, 1898- , China. 
Ker. John Bellenden Ker, or John Ker Bellenden, or ( before 1804) John Gowler, l 764-l842, 

British botanist, first editor of EowARDs" BOTANICAL REGISTER, 
Kem. Ritter Anton Josef Kerner von Marilaun, 1831-1898, professor of botany, Innsbruck, later 

Vienna; made the first scientific transplant experiments using climatically unlike gardens; author of 
"P.8anzenleben" ( 1887-1891). 

King & Rob. R. M. King, and Harold Ernest Robinson; 1932- , botanist, U. S. National Herbarium, 
Washington; Compositae, bryophytes. 

R. M. King. Robert Merrill King, 1930- , botanist, U. S. National Herbarium, Washington; Com• 
positae ( Eupatorieae). 

Kit. Paul Kitaibel, 1757-1817, professor of botany and cl1emistry, and director of the botanic 
garden, Budapest. 

KitteJI. Sister Teresita Kittell, 1892- , Catholic University of America, Washington, later Holy 
Family College, Manitowoc, Wisconsin; author of "Critical Revision of the Compositae of 
Arizona and New Mexico" ( 1941 ) ( cf. Tidestrom). 

Kl. Johann Friedrich Klotzsch, 1805-1860, curator of the herbarium, Berlin; monographer of 
Begoniaceae. 

Kl. & Gke. J. F. Klotzsch, and F. A. Garcke. 
Klatt. Friedrich Wilhelm Klatt, 1825-1897, Hamburg; lridaceae. 
Knerr. Ellsworth Brownell Knerr, 1861-1942, Missouri physician. 
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Kneuck. Johann Andreas Kneucker, 1862-1946, director, Karlsruhe, Germany. 
Knight, Ora Willis Knight, 1874-1913, United States; Orchidaceae. 
Knuth. Reinhard Gustav Paul Knuth, 1874-1957, German student of Primulaceae, Geraniaceae, etc. 
Kohuski. Clarence Emmeren Kobuski, 1900-1963, Arnold Arboretum, Harvard University; Theaceae. 
Koch, Wilhelm Daniel Joseph Koch, 1771-1849, German botanist, professor of botany, Erlangen; 

author or editor of three floras of Germany and Switzerland, Umbelliferae. 
K. ( or C.) Koch. Karl Heinrich Emil Koch, 1809-1879. German traveler in the Orient, dendrologist, 

professor in Berlin; author of "Hortus Dendrologicus" ( 1853). 
Koehne. Bernhard Adalbert Emil Koehne, 1848-1918, professor in Berlin; Lythraceae. 
KoeL Georg Ludwig Koeler, 1765-1807, professor in Mainz; author of a treatise on the grasses of 

Germany and France. 
Konig. Karl Dietrich Eberhard Koenig, 1774-1851, German geologist at the British Museum; while 

in England ( most of his life) he was known as "Charles Konig." 
Korn. Friedrich Komicke, 1828- ? ( after 1859), German botanist; Eriocaulaceae. 
Koyama. Tetsuo Koyama, 1933- , Japanese-born American botanist, New York Botanical Garden; 

earlier Botanical Institute, University of Tokyo, Japan; Cyperaceae. 
Kral. Robert Kral, 1926- , Dept. of Biology, Vanderbilt University, Nashville, Tennessee; 

Cyperaceae, Xyridaceae, Eriocaulaceae, Flora of Alabama and Middle Tennessee. 
Krauskopf. Englebert Krauskopf, 1820-1881, gunsmith and amateur botanist, Fredericksburg, Tens. 
Krok. Thorgny Ossian Bolivar Napoleon Krok, 1834-1921, Swedish botanist, Stockholm; Valcrianella. 
0. Ktze. Carl Ernst Otto Kuntze, 1843-1907, German traveler and botanist, advocate of strict 

priority in nomenclature; author of "Revisio Generum Plantnrum" ( 1891) in which the names 
of over 30,000 species were changed. 

Kuhn. Friedrich Adalbert Maximilian Kuhn, 1842-1894, German student of £ems. 
Kilkenth. Georg Kiikenthal, 1864-1956, clergyman of Coburg, Germany; authority on Cyperaceae. 
Kunth. Carl Sigismund Kunth, 1788-1850, professor of botany, Berlin; excellent systematist and 

voluminous writer. 
Knoth & Bouche. C. S. Kunth, and Carl David Douche, 1809-1881, German botanist. 
Kunze. Gustav Kunze, 1793-1851, German botanist and physician, director of the Leipzig botanical 

garden; student of fems. 
Kurtz. Fritz (Frederico) Kurtz, 1854-1920, German botanist who moved to C6rdoba, Argentina in 

1884 as professor of botany. 
Kiltz. Friedrich Traugott ( Kuetzing) Klitzing, 1807-1893, German nlgologist, Nordhausen. 
L. Carolus Linnaeus (afterwards Carl von Linne), 1707-1778, Uppsnla, Sweden; founder of binomial 

nomenclature and the Sexual System 0£ classification in "Species Plantarum" ( 1753); the "Father 
of Botany," as we know and practice it today, a prodigious author. 

L. f. Carl von Linne, the son, 1741-1783, successor to his father in the professorship of botany in 
Uppsala. 

Labill. Jacques Julien Houtton de Labillardi�re, 1755-1834, French botanist and e,:plorer. 
Lag. Mariano L11gasca y Segura, 1776-1839, professor and director of the botanic garden, Madrid; 

his collections were destroyed by a mob, and he was exiled to England. 
Lag. & Rodr. M. Lngnsca y Segura, and Jose Demetria Rodriguez, 1780-1846, director of the 

botanic garden, Madrid. 
Lahman. Bertha Marion Lahman (nee Sherwood), 1872- , married 1898, United States; 

Cactaceae. 
La Llave & Lex. Pablo de La Llave, 1773-1833, Spain and Mexico, and Juan Jose Martinez de 

Lexnrza, 1785-1824, Mexico; authors of "Nov. Veg. Descr. Oreb. Opusc," ( 1824-25). 
Lam. Jean Baptiste Antoine Pierre Monnet de Lamarck, 1744-1829, famous French botanist and 

zoologist who propounded a theory 0£ evolution by the transmission of acquired characters; first 
to use dichotomous keys in natural history in his "Flore Frantoise" ( 1778). 

Lam. & DC. J.B. A. P. M. de Lamarck and A. P. de Candolle. 
Lamb. Aylmer Bourke Lambert, 1761-1842, an original member and vice-president of the Linnean 

Society in London, patron of botany; author of "A Description of the Genus Cinchona" ( 1797), 
"A Description of the Genus Pinus" ( 1803-1842, in 5 ed.), etc. 

Larisey. Mary Maxine Larisey, 1909- , professor, School of Pharmacy, Medical College of South 
Carolina, 

Larsen. Esther Louise Larsen (Mrs. Kenneth Doak), 1901- , Missouri Botanical Garden (1927-
28); Compositae ( Townsendia). 

Laws. Peter Lawson, d. 1820, and Sir Charles Lawson, the son ( ?), 1794-1873, Edinburgh 
nurserymen. 

Leavenw. Meline.1 Conklin Leavenworth, 1796-1862, student of southern U. S. botany. 
Le Conte. John Entton Le Conte, 1784(?9)-1860(?2), English-born Philadelphia botanist. 
Ledeb. Carl Friedrich von Ledebour, 1785-1851, professor in Dorpat; author of "Flora Altaica" 

( 1829-1833) and "Flora Rossica" ( 1842-1853 ). 
Legrand. C. Diego Legrand, contemporary Uruguayan botanist; published on Portulaca in 1962. 
Lehm. Johann Georg Christian Lehmann, 1792-1860, director of the botanic garden, Hamburg; 

authority on Potcntilla and other genera. 
Lej. Alexnndre Louis Simon Lejeune, 1779-1858, Belgian physici11n. 
Lem. Charles Antoine Lemaire, 1801-1871, French botanist, professor in Ghent; student of 

Cactaceae and cultivated plants; editor of FLORE DES SERRES ( 1845-1855) 11nd L'ILLUSTRATION 
HORTICOLE (1854-1869). 

Lemm. John Gill Lemmon, 1832-1908, pioneer California botanist and schoolteacher in Sierra 
Valley, early correspondent 0£ Asa Gray; Coniferae. 

Leonard. Emery Clarence Leonard, 1892- , botanist, U. S. National Herbarium, Washington: 
authority on the Acanthace11e. 

Less. Christian Friedrich Lessing, 1809-1862, German physician; student of Compositae. 
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Levi. & Van. A. B. H. Leveille, and Eugene Vaniot, ?-1910 (?) 
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H. Levi. Auguste Abel Hector Leveille, 1863-1918, France. 
Lewis & Moore. W. H. Lewis, and Dwight Munson Moore, 1891- , Arkansas Technology College, 

Russellville; flora and ecology of Arkansas, 
W. H. Lewis. Walter Hepworth Lewis, 1930- , Canadian-born U. S. botanist, curator, Washington 

University and Missouri Botanical Garden, St. Louis; Rosaceae (Rosa), Rubiaceae (Hedyotu), 
Portulacaceae. 

Lewton. Frederick Lewis Lewton, 1874-1959, American economic and taxonomic botanist; Malvaceae 
( Gossypium, Cienfuegorla). 

Ley. Francis Arline ( later Fitch) Ley, 1919- , Claremont Graduate School, Califomia; Holodi.scus. 

L'Her. Charles-Louis L'Heritier de Brutelle, 1746-1800, celebrated French magistrate and botanist. 
Liebm. Frederick Michael Liebman, 1813-1856, Danish professor of botany and director of the 

Botanic Gardens, Copenhagen, Denmark; collected 40,000 plant specimens in Mexico. 
Lillo & Parodi. Miguel Lillo, 1862-1931, and L. R. Parodi, Argentine botanists. 
Lindb. Ferdinand Jakob Lindheimer, 1801-1879, German-ham collector of Texas plants ( 1836-

1879 ), and correspondent of Asa Gray and George Engelmann; resided in New Braunfels, Texas. 
Lindi. John Lindley, 1799-1865, professor of botany, London; editor of EowAJ\Ds' BOTANICAL 

REmsTEn ( 1829-1847), horticulturist, eminent orchidologist, textbook writer. 
Lingelsh. Alexander von Lingelsheim, 1874-1937, professor in Breslau; Oleaceae. 
Link. Johann Heinrich Friedrich Link, 1767-1851, professor of natural science and director of the 

botanic garden, Berlin. 
Link, KI. & Otto, J. H. F. Link, and J. F. Klotzsch, and Christoph Friedrich Otto, 1763-1856, garden 

director of Schoneberg, near Berlin. 
Link & Otto. J. H. F. Link, and C. F. Otto. 
Lint & Epl. Harold LeRoy Lint, 1917- , California State Polytechnic College, Pomona; Labintae 

(Agastachc), Juncaceae (Juncu1), and C. C. Epling. 
Little. Elbert Luther Little, Jr., 1907- , dendrologist, U. S. Forest Service, Washington; author 

of "Check List of Native and Naturalized Trees of the United States (including Alaska)" (1953), 
"Southwestern Trees", U.S.D.A. Handb. 9 (1950), (with F. H. Wadsworth) "Common Trees of 
Puerto Rico and the Virgin Islands" ( 1964 ), etc. 

Lloyd. James Lloyd, 1810-1896, London nnd Nantes; student of the flora of western France. 
Lloyd & Underw. Francill Ernest Lloyd, 1868-1947, professor of botany, McGill University, Montreal, 

Cannda; author of works on guayule and carnivorous plants (1942), and L. M. Underwood. 
Lodd. Conrad Loddiges, 1738-1826, English nurseryman. 
Loefl. Pehr (Peter) Loefling, 1729-1756, Swedish student of Linnaeus, who traveled to Venezuela 

for him and died there. 
Loes. Ludwig Eduard Theodor Loesener, 1865-1941, Germany; student of plants of Mayan region 

in Yucatan. 
Lois. Jean Louis Auguste Loiseleur-Deslongchamps, 1774-1849, French botanist and physician; 

author of "Flora Gallien" (1806-1807, 2nd ed. 1828). 
Lott. Henry J. Lott, pub!. in 1938 from Arnold Arboretum, Harvard University. 
Loud. John Claudius Loudon, 1783-1843, English horticulturist, prolific nuth�r and editor of 

garden books. 
Lour. Joao de Loureiro, 1710-1791, Portuguese missionary and naturalist. 
Love & Love. .l.skell Love, 1916- , Icelandic botanist; University of Lund, Sweden ( 1940-45), 

University of Iceland, Reykjavik ( 1945-51 ), University of Manitoba, Winnepeg (1951-56), 
University of Montreal, Canada (1956-64), University of Colorado, Boulder (1964-); Poly
gonaceae (Rumex), arctic-alpine-plants, and Doris (Mrs. A.skell) Love, 1918- , University of 
Colorado, Boulder; Caryophyllaceae, arctic-alpine plants. 

Lundell. Cyrus Longworth Lundell, 1907- , botanist and chief scientist, founder and director ol 
Texas Research Foundation, Renner; author (with collaborators) of "Flora of Texas" ( 1942-1969, 
vols. 1, 2 and 3 publ.), "The Vegetation of Peten' (1936), "The Genus Parathesis of the 
Myrsinaceae

,
. ( 1966), student of Texas, Mexican and Central American floras; Celastraceae, 

Myrsinaceae; author of numerous papers in agriculture and botany; founder of S.M.U. and Lundell 
he1baria. 

Lunell. Joel Lunell, 1851-1920, North Dakota, advocate of strict priority in nomenclature. 
Macbr. James Francis Macbride, 1892- , Gray Herbarium, Harvard University, later Chicago 

Natural History (Field) Museum; student of the West AIDerican flora; author (with collaborators) 
of "Flora of Peru" ( 1936- ). 

Macbr. & Pays. J. F. Macbride, and E. B. Payson. 
Mac£. James Macfadyen, 1798 ( ?1800 )-1850, Scottish botanist; author of "The flora of Jamaica" 

(1837). 
Macfarl. John Muirhead Macfarlane, 1855-1943, professor of botany and director of botanical 

garden, University of Pennsylvania, Philadelphia. 
Mack. Kenneth Kent Mackenzie, 1877-1934, New York City corporation attorney and noted 

caricologist. 
Mack. & Bush. K. K. Mackenzie, and B. F. Bush. 
MacM. Conway MacMillan, 1867-1929, state botanist, Minnesota; author of "Miunesota Plant Life" 

( 1899 ). 
Macoun. John Macoun, 1831 ( ?2 )-1920, eminent Irish-born Canadian botanist, professor of botany, 

Albert College, Belleville, Ontario; nuthor of "Catalogue of Canadian Plants" (1883-1902), etc. 
Magnus. Paul Wilhelm Magnus, 1844-1941, German taxonomist; Na;a/1. 
Maguire. Bassett Maguire, 1904- , curator, then assistant director, New York Botanical Garden; 

flora of the Great Basin and northeastern South America. 
Malme. Gustav Oskar Andersson Malme, 1864-1937, botanical explorer and author of a work on 

the flora of Rio Grande do Sul, Brazil ( 1936). 
Malte. Malte Oscar Malte, 1880-1933, Chief Botanist, National Herbarium of Canadn ( 1921-1933). 
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W. Manning, Wayne Eyer Manning, 1899- , Professor of Botany, Wellesley College, Massachusetts, 
later Bucknell University, Lewisburg, Pennsylvania; Juglandaceae, flora of western Massachusetts 
and central Pennsylvania. 

Mansf, Rudolf Mansfeld, 1901-1960, assistant in the botanical museum, Berlin; Orchidaceae. 
S. Manso. Antonio Lui:z: Patricio da Silva Manso, 1788-1818, Brazilian naturalist-botanist. 
Marsh. Humphrey Marshall. 1722-1801, Pennsylvania, the father of American dendrology; author of 

"Arbustum Americanum" (1785). 
W. T. Marsh. William Taylor Marshall, 1886-1957, Desert Botanic Garden, Pepago Park, Phoenix, 

Arizona; author (with T. M. Bock) of "Cactaceee" ( 1941 ), and "Arizona's Cactuses" ( 1950), 
Mart. Karl Friedrick l'hilipp von Martius, 1794-1868, German botanist and traveler, professor in 

Munich; founder of the classic "Flom Brasiliensis" ( 1840-1906) and praline writer on systematic 
botany and zoology. 

Mart. & Gal. M. Martens, and H. G. Galeotti. 
Mart. & Schrad. K. F. P. von Martius, and H. A. Schreder. 
Martens. Martin Martens, 1797-1863, Belgian taxonomist, Lowen. 
Martin. Robert Franklin Martin, 1810- , Division of Plant Exploration and Introduction, U. S. 

Dept. Agriculture, Beltsville, Maryland, later lawyer in West Virginia; Papeveraceae. 
F. L. Martin. Floyd Leonerd Martin, 1909- , Claremont Graduate School, and teacher, Mark 

Keppel High School. Alhambra, California; Rosaceae ( Cercocarpus). 
Martinez. Maximo Martinez, 1888- • distinguished Mexican botanist; authority on Pinaceae. 
Mason. Herbert Louis Mason, 1886- , professor of botany, University of California, Berkeley; 

Polemoniaceae, fossil floros of California, author of "Flora of the Marshes of California" ( 1957 ) • 
Mast. Maxwell Tylden Masters, 1833-1907, England; editor of THE GARDENER'S Cm\oNicLE, con-

tributor to Mertius' "Flora Brasiliensis" and Oliver's "Flora of Tropical Africa." 
Meth. & Const. Mildred Esther ( later Hassler) Mathies, 1906- , professor of botany, University 

of California ( Los Angeles); U mbelliferae, and L. Constance. 
Meth., Const. & Theobald. M. E. Mathias, L. Constance, and William Louis Theobald, 1936- , 

Occidental College, Los Angeles, California; Umbelli£erae ( tribe l'eucedaneae: Lomatium, 
Angelica, etc.) 

Matt£. & Kiikenth. Johannes Mattfeld, 1895-1951, curator of the herbarium, Berlin; Compositae, 
Caryophyllaceae, Cyperaceae, and G. Kilkentbal. 

Matuda. Eizi Matuda. 1894- , Instituto de Biologia, Universidad N. A. Mexico; Flora of state of 
Mexico (diverse groups). 

Maxim. Carl Johann (Karl lvanovich Maksimovich) Ma:dmowicz, 1827-1891, Russian botanist, 
director of the botanic garden, St. Petersburg. 

Maxon. William Ralph Maxon, 1877-1948, curator of plants, U. S. National Herbarium, Wash-
ington; eminent American pteridologist, prolific author and longtime editor ( 1934-1847) of the 
Almruc.\N FERN JotmNAI,. 

Mayr. Heinrich Mayr, 1856-1911, German forester; author of a work on the forests of North 
America (1890). 

McAtee. Waldo Lee McAtee, 1883-1962, United States Fisheries and Wildlife Service; student of 
island floras of the U. S. and Alaska, Viburnum. 

McCI. Elizabeth May McClintock, 1912- , botanist, California Academy of Sciences; Labiatae. 
McCl. & Epl. E. M. McClintock, and C. C. Epling.
R. L, McGreg. Ronald Leighton McGregor, 1919- , professor of botany, University of Kansas. 

Lawrence; Compositae (Echinacea), student of flora of the northern United States plains. 
McKelvey. Susan Adams (Delano) McKelvey, 1883-1964, Philadelphia botanist, Arnold Arboretum, 

Harvard University; author of "Yuccas of Southwestern United States" (1938), "Botanical 
Exploration of the Trans-Mississippi West'' (1955). 

McNair. James Birtley McNair, 1889- , California phytochcmist. 
McVaugh. Rogers McVaugh, 1909- , professor of botany, University of Michigan, Ann Arbor; 

Campanulaceae, student of Mexican flora, botanical history, author (with J. H. Pyron) of "Fems 
of Georgia" ( 1951 ) , etc. 

Mears. James Austin Menrs, 1944- , botanist, Academy of Natural Sciences, Philadelphia, formerly 
University of Texas, Austin; Amaranthaceae, Parthenium (Sect. Bolophyta). 

Medic. Friedrich Casimir Medicus, 1736-1808, German botanist. 
Meerb. Nicolaas Meerburgh, 1734-1814, Dutch gardener. 
Meisn. Carl Friedrich Meisner (also Meissner), 1800-1874, Swiss botanist in Basel; Polygonaceae, 

Lauraceae, Ericaceee, Convolvulaceae. 
T. E. Melchert. Thomas E. Melchert, 1936- , Dept. of Botany, University of Iowa, Iowa City; 

Compositae ( Tlielespcrma). 
Merr. Elmer Drew Merrill, 1876-1956, director of New York Botanical Garden, later administrator 

of the botanical collections, Harvard University; bibliographer, prolific contributor on the flora 
of the Philippine Islands, China, and lndo-Malaysia; at first a student of American grasses. 

Merr. & Lee. E. D. Merrill, and Henry Atherton Lee, 1894- , Entreprises Agricoles Pnn-
Americaines, Port-au-Prince, Haiti; plant physiologist, tropical agriculture. 

Mert. Franz Carl Mertens, 1764-1831, professor in Bremen. 
Mertens. Thomas Robert Mertens, 1830- , botanist, Ball State University, Muncie, Indiana; 

Polgonum. 
Mert. & Koch. F. C. Mertens, and W. D. J. Koch. 
Mett. Georg Heinrich Mettenius, 1823-1866, German pteridologist, professor of botany, Leipzig; 

Salvlnia. 
Meti. Johann Metzger, 1789-1852, director of botanic gnrden, Heidelberg. 
C. Metz. Sister Mery Clare Metz, 1907- , Our Lady of the Lake College, San Antonio, Tens. 
Mey. Georg Friedrich Wilhelm Meyer, 1782-1856, German botanist, professor in Giittingen; author 

0£ "Flora of Hanover" ( 1849). 
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C. A. Mey. Carl Anton von Meyer, 1795-1855, director or the botanic garden, St. Petersburg. 
E. Mey. Ernst Heinrich Friedrich Meyer, 1791-1858, German botanist, professor in Konigsberg; 

Juncaceae. 
Mez. Carl Christian Mez, 1866-1944, pro£essor in Konigsberg; Bromeliaceae. 
Mich. Pietro Antonio Micheli, 1679-1737, Italian botanist, director of the gardens in Florence; 

Onagraceae. 
Michx. Andre Michaux, 1746-1802, French botanist and explorer of North America; author of 

"Flora Boreali-Americana" ( 1803 ), Quercw. 
Michx. f. Fran�ois Andre MichaUJ:, the son, 1770-1855, French botanist; author of "The North 

American Sylva" ( 1817-1819, first English ed.). 
Miers. John Miers, 1789-1879, London; student of the South American flora. 
Milde. Carl August Julius Milde, 1824-1871 ( ?2), German student of Pteridophyta. 
Mill. Philip Miller, 1691-1771, British gardener; author of ''The Gardeners Dictionary" ( 1731 ), 

which went through eight editions. 
Mill. & Standl. Gerrit Smith Miller, Jr., 1869-1956, U. S. National Museum, Washington, zoologist, 

and P. C. Standley. 
L. Mill Lillian Wood Miller, 1937- , Jacksonville University, Jacksonville, Florida; Euphorbiaceae 

( Acalypha) 
Millais. John Guille Millais, 1865-1931, English artist and natural historian ( game birds). 
Millan. Ann,al Roberto Millan, 1892- , Argentine agricultural and botanical bibliographer. 
Miller, Kim Irving Miller, 1936- , botanist, Jacksonville University, Florida: Euphorbiaceae 

(Tragfo). 
Millsp. Charles Frederick Millspaugh, 1854-1923, curator, Dept. of Botany, Field Museum, Chicago 

( 1894-1923); student of Yucatan flora ( 1903-04), author ( with N. L. Britton) of ''The 
Bahama Flora" ( 1920), prolific writer on floras of West Virginia, California, Florida, West lndies, 
etc. 

Millsp, & Chase. C. F, Millspaugh, and M. A. Chase. 
Millsp. & Sherif. C. F. Millspaugh, and E. E. Sherif. 
Milne-Redhead & Schweickerdt. Edgar Walston Bertram Handsley Milne-Readhead, 1906- , Kew, 

and Herold Georg Wilhelm Johannes Schweickerdt, 1903- , Kew. 
Milstead. Wayne Lavine Milstead, 1932- , East Montana College, Billings; Compositae 

( P,enanthea). 
Miq, Frederik Anton Wilhelm Mique1, 1811-1871, Dutch botanist, professor of botany, Utrecht; 

Urticaceae, Primulaceae, prolific writer. 
Mirb. Charles Fran9ois Brisseau de Mirbel, 1776-1854, Paris. 
Mitch. John Mitchell, 1676-1768, English-born Virginia physician. 
M�. & Ses. Jose Mariano Mo9iiio, 1757-1820, Mexican physician, and M. Sess6 y Lacasta. 
Moench. Conrad Moench, 1744-1805, German botanist, professor in Marburg, Germany. 
Mohr. Charles Theodore Mohr, 1824-1901, German chemist who eventually settled in Alabama; 

author of "Plant Life of Alabama" ( 1901 ). 
Mol. Juan Ignacio (Giovanni Ignazio) Molina, 1740-1829, Chilean Jesuit; author of a natural 

history of Chile ( 1782). 
Moldenke. Harold Norman Moldenke, 1909- , New York Botanical Garden ( 1929-1952), later 

Director of Trailside Nature and Science Center, Mountainside, New Jersey, then Paterson State 
College, Wayne, New Jersey; Verbenaceae, Avfcenniaceae, Erfocaulaceae, author of "American Wild 
Flowers" (1949), 'Tlants of the Bible" (1952); editor and publisher of PBYTOLOGIA. 

Moldenke c!c Lundell. H. N. Moldenke, and C. L. Lundell. 
Moore. Thomas Moore, 1821-1887, curator, Chelsea Botanic Garden, England; student of ferns and 

orchids. 
A. H. Moore. Albert Hanford Moore, 1883- , American biologist; United Fruit Company. 
T. V. Moore. Thomas Verner Moore, 1877-1969, American priest, educator and psychologist, 

Catholic University of America, Washington; published on Rudbeckia (Compositae). 
W. O. Moore. Winifred Olivia Moore, 1904- , Ann Arbor, Michignn; Cactaceae (1957). 
Moq. Christian Horace B6n6dict Alfred Moquin-Tandon, 1804-1863, French botanist, pupil of 

A. P. de Candolle; Chenopodiaceae, Amaranthnceae. 
Moretti, Giuseppe Moretti, 1782-1853, professor of botany and director of the botanic garden, Pavia. 
Morie. Moise i!:tienne Moricand, 1779-1854, Swiss botanist, Geneva. 
Moris. Giuseppe Giacinto Moris, 1796-1869, Italian botanist, professor in Turin. 
Morong. Rev. Thomas Morong, 1827-1894, Massachusetts minister and amateur botanist; Najadaceae, 

Potamogetonaceae. 
Morris. Edward Lyman Morris, 1870-1913, high school teacher, Washington, D.C.; Plantaginaceae. 
Morton. Conrad Vernon Morton, 1905- , Curator of ferns, U. S. National Herbarium, Wash-

ington; eminent pteridologist, prolific author and longtime editor ( 1945- ) of the AMEmcAN 
FERN JO'Ol\NAL. 

E. Mosher. Edna Mosher, American entomologist, received B.S. at Cornell University in 1908; 
Gramineae. 

Mouillef. Pierre Mouillefert, 1845(?6)-1903, French dendrologist, 
Moxley. George Loucks Moxley, 1871-(d. after 1920); author (with A. Davidson) of "Flom of 

Southern California" ( 1923 ) . 
Muell. Arg. Jean (Argovfensis, i.e., of Aargau) Mueller, 1828-1896, Swiss botanist; Euphorbiaceae, 

Bumceae, Resedaceae. 
Muell. & Muell. C. H. Muller (formerly Mueller), and Mary Taylor Muller, (?) 1907-
C. Muell. Karl Mueller, 1817-1899, German horticulrurist, Berlin. 
F. v. Muell. Baron Ferdinand Jacob Heinrich von Mueller, 1825-1896, German-born Australian

botanist, director, Melbourne Botanic Garden; eminent student of the Australian Bora.
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Muenchh. Otto Frieherr van Muenchbausen, 1716-1774, German botanist. 
Muhl. Henry Muhlenberg (formerly Gotthilf Heinrich Ernst Muehlenberg, also Heinrich Ludwig 

Muehlenberg), 1753-1815, German-educated Lutheran minister and pioneer botanist of 
Pennsylvania. 

Miihlenpfordt, F. Miihlenpfordt. German (Hannover) horticulturist (Cactaceae) of middle 19th 
century. 

C. H. Mull. Cornelius Herman Muller (formerly Mueller), 1909- , Texas-born and -reared, 
professor at University of California ( Santa Barbara) ; Quercw; author of "The Oaks of Texas" 
( 1951 ). 

F. J. Mull. F. J. Muller; Callicarpa. 
Munro. William Munro, 1818-1880, English general and agrostologist. 
Munson. Thomas Volney Munson, 1843-1913, grape breeder of Denison, Texas. 
Munz. Philip Alexander Munz, 1892- , professor of botany, Pomona College, Claremont, Cali-

fornia, later director, Rancho Santa Ann Botanic Garden, Anaheim, California; author of "Manual 
of Southern California Botany" (1935), "A California Flora" (1959), Onagraceae, Aquilegio. 

Munz & I. M. Johnst. P.A. Munz, and I. M. Johnston. 
Munz & Klein. P. A. Munz, and William McKinley Klein, Jr., 1933- , Colorado State University, 

Fort Collins; Onagracene ( OenothCTa). 
Murr. Johann Andreas Murray, 1740-1791, Swedish professor of medicine and botany, Giittingen, 

Germany ( 1760-1791); student of Linnaeus and editor of some of his later editions. 
Muschler. Reno (Reinhold) Muschler, 1883- , German botanist; student of Egyptian flora. 
Mutis. Jose Celestino Mutis, 1732-1811, Spanish botanical explorer in Colombia; correspondent of 

Linnaeus. 
Myint. Tin Myint, 1936- , Burmese botanist, Mandalay; published on Stylisma ( Convolvulaceae) 

in 1966. 
Nash. George Valentine Nash, 1864-1921, head gardener, New York Botanical Garden; agrostologist. 
Naud. Charles Victor Naudin, 1815-1899, director of the botanic garden, Villa Thuret, Antibes; 

student of the flora of the Pyrenees, of the Solanaceae, Melnstomataceae, Cucurbitnceae and 
Eucolyptus. 

Nee. Luis Nee, 18th-19th century, botanist with T. Haenke on the Malaspina Expedition, visiting 
California in 1791; his collections are preserved at Madrid. 

Nees. Christian Gottfried Daniel Nees van Esenbeck, 1776-1858, Germnn botanist, professor in 
Breslau; prolific botanical writer, Acanthaceae, Cyperaceae, Gramineae. 

Nees & Am. C. G.D. Nees von Esenbeck, and G. A. W. Amott. 
Nees Ile Eberm. C. G. D. Nees van Esenbeck, and Carl Heinrich Ebermaier, 1802-1870, Germany. 
Nees Ile Mey. C. G. D. Nees von Esenbeck, and Franz Julius Ferdinand Meyen, 1804-1840, German 

physician and botanical artist who collected in Brazil and Pem. 
Nels. & Cockll. A. Nelson, and Thedore Dru Alison Cockerell. 
A. Nels. Aven Nelson, 1859-1952, professor of botany and president, University of Wyoming, 

Laramie; student of the Rocky Mountain flora, reviser of Coulter's "New Manual of Botany of 
the Central Rocky Mountains" ( 1909).

A. Nels. Ile Macbr. A. Nelson, and J. F. Macbride.
E. Nels. Elias Emnnual Nelson, 1876-1949, Swedish-born American agriculturist, U. S. Dept.

Agriculture Experimental Fann, Bend, Oregon; horticulture, forage plants for arid regions, editor,
author of "The Shrubs of Wyoming" ( 1902). 

H. Ness. Helge Ness, 1861-1928, Norwegian-born horticulturalist, Texas A&M University, College 
Station; Rubus, Qucrcu.s. 

Nevskii. Sergei Arsenjevic Nevskii, 1908-1938, senior agrostologist at Botanical Institute of Academy 
of Science in U.S.S.R., Leningrad. 

Nicora. Elisa G. Nicora, contemporary Argentine agrostologist, Tenica, Facultnd de Agronom£a y 
Veterinaria de Buenos Aires. 

Nieuw. Julius Aloysius Arthur Nieuwland, 1878-1936, professor of botany (1904-1918) and pro-
fessor of organic chemistry ( 1918-1936 ), Notre Dame University, Indiana; founder and first editor 
of THE AMli:RICAN MIDLAND NATURALIST. 

Nisbet Ile Jackson, Gladys T, Nisbet, 1895- , Arizona botanist; Pell.Ttemon (Scrophulariaceae), 
and R. C. Jackson. 

Norm. Eliane Meyer Norman, 1931- , Rutgers University, New Brunswick, New Jersey; 
Loganiaceae ( Buddlejo). 

Nort. John Bitting Smith Norton, 1872-1966, plant pathologist, University of Maryland, College Park. 
Nutt. Thomas Nuttall, 1786-1859, English-American naturalist, botanist and ornithologist who 

resided in Philadelphia ( 1808-1841 ), collector of western America plants; author of "The Genera 
of North American Plants" (1818 ), "The North American Sylva" ( 1842 ), also a noted ornithologist. 

Oakes. William Oakes, 1799-1848, Massachusetts; student of Vermont flora. 
Ockendon. David Jeffery Ockendon, 1940- , Imperial College, London, England; Linum, Psoraleo. 
O'Donell. Carlos Alberto O'Donell, 1912-1954, Instituto Miguel Lillo, Tucuman, Argentina; 

Convolvulaceae. 
Oeder. Georg Christian van Oeder, 1728-1791, Danish botanist, professor in Copenhagen; first 

editor of "Flom Danica" (1761-1771). 
Oerst. Anders Sandfl!e Oersted, 1816-1872, Danish botanist who collected in Costa Rica and 

Colombia. 
Ohwi. Jisaburo Ohwi, 1905- , National Science Museum, Tokyo; student of flora of Japan, 

Gramineae and Cyperaceae of eastern Asia. 
R. Oliv. Royce Ladell Oliver, 1929- , Missouri Botanical Garden, St. Louis; Iridaceae 

( S isyri11chium). 
O'Neill. Hugh Thomas O'Neill, 1894-1969, curator of the Langlois Herbarium, The Catholic 

University of America, Washington; Cyperaceae. 
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Opiz. Philipp Maximilian Opiz, 1787-1858, zealous Bohemian botanist who named great numbers 
of "specie.," of little worth. 

Orcutt. Charles Russell Orcutt, 1864-1929, San Diego, California, botanical collector. 
Ort. Casimiro Gomez Ortega, 1740-1818, Spanish botanist. director of the botanical garden, Madrid. 
Osbeck. Pehr Osbeck, 1723-1805, Sweden. 
Osterh. George Everett Osterhout, 1858-1937, Colorado lumberman and amateur botanist. 
Ottley. Alice Maria Ottley, 1882- , professor of botany, Wellesley College, Massachusetts; Latu&. 
Otto & Dietr. Friedrich Otto, 1782-1856, and A. Dietrich, Germany. 
G. Ownbey. Gerald Bruce Ownbey, brother of Marion, 1916- , professor of botany, University of 

Minnesota; Argemonc, Corydali&. 
M. Ownbey. Francis Marion Ownbey, 1910- , professor of botany, State College of Washington,

Pullman; Calochortu:,, Allium Tragopogon; co-author of "Vascular Plants of the Pacific Northwest"
( 1955-1964 ).

Pall. Peter Simon Pallas, 1741-1811, German botanist, student of the Russian and Siberian floras;
early monographer of Astragalw ( 1800), also eminent as zoologist.

Palm. & Steyerm. E. J. Palmer, and J. A. Steyermark. 
E. J. Palm. Ernest Jesse Palmer, 1875-1962, field collector £or Missouri Botanical Garden and 

Arnold Arboretum ( 1913-1948); specialist on Cratacgus. 
Palmer. F. Palmer, published on cactaceae in 1865 (Echinocerew Blanckii). 
Pammel. Louis Hermann Pammel, 1862-1931; professor of botany, Iowa State College, Ames; 

student of poisonous plants, flora of Iowa, etc. 
Panz. Georg Wolfgang Franz Panzer, 1755-1829, German taxonomist. 
Parish. Samuel Bonsall Parish, 1838-1928, pioneer botanist of San Bernardino who made known 

much of the southern California flora. 
Parker. Kittie Lucille (Fenley) Parker, 1910- , George Washington University, Washington, later 

U. S. National Herbarium; Compositae (Hymeno:x:tJS), weeds of Arizona. 
Parks. Harris Braley Parks, 1879-1958, apiculturist, Texas A&M University, College Station; col-

lector of Texas plants and author. 
Parl. Filippo Parlatore, 1816-1877, Italian botanist, professor in Florence and founder of the 

herbarium; Gnetnceae, Coniferae. 
Parodi. Lorenzo Raimundo Parodi, 1895-1966, agrostologist of Buenos Aires, Argentina. 
Patt. Harry Norton Patterson, 1853-1919, Oquawka, Illinois printer and botanist; published a 

catalogue of Illinois plants in 1876. 
Pax. Ferdinand Albin Pax, 1858-1942, professor of botany, Breslau; Aceraceae, Primulaceae. 
Pax & K. Holfm. F. A. Pax, and Kaethe Hoffmann, 1883- , professor in Breslau; made the huge 

contribution to Das Pflanzenreich on the Euphorbioceae. 
Paxt. Sir Joseph Paxton, 1801 ( ?3 )-1865, British gardener and architect, editor of PAXToN's MAGA-

ZINE oF BOTANY and author of other hortictlltural works. 
Payne. Willard William Payne, 1934- , botanist, University of Illinois, Urbana; Compositae 

(Ambrosia). 
Pays. Edwin Blake Payson, 1893-1927, professor of botany, University of Wyoming, Laramie; 

Cruciferae, Cryptantha. 
Pearson. Thomas Gilbert Pearson, 1873-1943, New York ornithologist and wildlife conservationist. 
Peck. Morton Eaton Peck, 1871-1959, professor of biology, Wilamette University, Salem, Oregon; 

author of "A Manual of the Higher Plants of Oregon" ( 1941 ). 
Peeb. Robert Hibbs Peebles, 1900-1956, cotton agronomist, U. S. Dept. Agriculture. 
P'ei. Chien P'ei, 1903- , Chinese botanist; collector of the genus V-itcr (Verbenaceae). 
Pen!. Charles William Theodore Penland, 1899- , professor of botany, Colorado College, Colorado 

Springs; botanized throughout Colorado, published on alpine vegetation of the Rocky Mts. and 
Ecuadorian Andes (1941 ). 

Penn. Francis Whittier Pennell, 1886-1952, curator of botany, Academy of Natural Sciences of 
Philadelphia; authority on Scrophulariaceae; author of 'The Scrophulariaceae of Eastern Temperate 
North America" ( 1935). 

Perdue. Robert Edward Perdue, Jr., 1924- , botanist, U. S. Dept. Agriculture, Beltsville, Mary-
land; Rudbeckia. 

Perkins. Janet Russell Perkins, 1853-1933, American botanist, longtime worker in Berlin-Dahlem 
Museum. 

Perry. Lily May Perry, 1895- , botanist, Amold Arboretum, Harvard University; Verbena. 
Perry & Fern. L. M. Perry, and M. L. Fernald. 
Pers. Christian Hendrik Persoon, 1761(?2)-1836, bizarre individual and brilliant mycologist, born 

in South Africa, studied in Germany, lived in Paris; author of "Synopsis Plantarum" ( 1805-1807) 
and other valuable botanical works. 

Peterm. Wilhelm Ludwig Petermann, 1806-1855, Leipzig. 
Peters. Otto Georg Petersen, 1847-1937, Copenhagen, Denmark. 
Pfeiffer. Norma Etta Pfeiffer, 1889- , Boyce Thompson Institute for Plant Research, Yonkers, New 

York; Isoctcs. 

Phil. Rudolf Amandus Philippi, 1808-1904, Chilean botanist, director, Museo Nacional and pro-
fessor of botany, Santiago; student of botany, zoology and paleontology of Chile. 

Pick. Charles Pickering, 1805(?6)-1878, American physician and botanist on the Wilkes Expedition 
to explore the western slope of the Rocky Mts. in the Columbia River area; plant geographer, 
ethnologist, historian. 

Pilg. Robert Knud Friedrich Pilger, 1876-1953, director of the botanic garden and museum, Berlin; 
Plantaginaceae, Coniferae. 

Pinkava. Donald John Pinkava, 1933- , botanist, Arizona State University, Tempe; Compositae; 
Cactaceae. 

Piper. Charles Vancouver Piper, 1867-1926, professor of botany and zoology, Washington Agric. 
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College, Pullman, later agrostologist, U. S. Dept. Agriculture; author of "Flora of the State of 
Washington" (1906). 

Planch, Jules £mile Planchon, 1823-1888, French botanist, assistant to W. J. Hooker ( 1844-1848), 
professor of botany, Ghent, Nancy and Montpellier; Ulmaceae, Vitaceae. 

Plum. Charles Plumier, 1646-1704, French Franciscan monk who explored and wrote on the 
flowering plants and ferns of tropical America. 

Poepp. Eduard Friedrich Poeppig, 1798-1868, Ausman biologist and explorer, professor of zoology, 
Leipzig; published on plants collected during a trip to Chile, Peru and the Amazon. 

Poepp. & Kunth. E. F. Poeppig, and C. S. Kunth. 
Pohl. Johann Baptist Emanuel Pohl, 1782-1834, Austrian botanist and traveler. 
Poir. Jean Louis Marie Poiret, 1755-1834, French botanist and traveler in North Africa; completed 

Lamarck's "Encyclop«lle M6thodique Botanique" (1783-1817). 
Poit. Pierre Antoine Poiteau, 1766-1854, French botanist and horticulturist. 
Polil:. Karl Polak, 1847-1900, Bohemian botanist. 
Pollard. Charles Louis Pollard, 1872-1945, Vermont librarian and plont collector. 
Pollard & Ball. C. L. Pollard, and C. R. Ball. 
Port. & Coult. T. C. Porter, and J, M. Coulter. 
Porter. Thomas Conrad Porter, 1822-1901, professor of botany, Lafayette College, Pennsylvania; 

author of "Flora of Pennsylvania" ( 1903). 
D. M. Porter. Duncan MacNair Porter, 1937- , botanist and curator of Panamanian plants, Missouri 

Botanical Garden, St. Louis; Zygophyllaceae. 
Poselger. Heinrich Poselger, died 1883, Germany; Cactaceae. 
Powell. Albert Michael Powell, 1937- , Sul Ross State University, Alpine, Teus; Compositae 

( Perityl.e). 
Prantl. Karl Anton Eugen Prantl, 1849-1893, German botanist, professor of botany, Breslau; pre-

pared (with H. G. A. Engler) the classic work "Die natiirlichen PBanzenfamilien'' (1887-1915). 
Presl. Karel Bofiwag Presl, 1794-1852, professor of natural history, Prague; in "Reliquiae Haen-

keanae" ( 1825-1835) he descn'bed the collections made along the western side of the American 
continent by Thaddaeus Haenke, the first botanist to visit California. 

J, Prest. Jan Swatopluk Pres!, the brother, 1791-1849, professor in Prague. 
J. & C. Presl. J. S, Pres!, and K. B. Presl; authors of "Flora Cechica" ( 1819).
Price, Sarah Frances Price, 1849-1903; author of "Flora of Warren County, Kentucky" (1893). 
Prince, William Robert Prince, 1795-1869, American nurseryman. 
Pursh. Frederick Traugott Pursh, 1774-1820, bom in Suony, settled in Philadelphia; author of 

"Flora Americae Septenbionalis" (1814). 
Quehl. Leopold Quebl, 1849-1922, Halle an der Saale. Germany; amateur cactoioglst. 
R. & P. Hip6lito Ruiz Lopez, 1754-1815, and Jos6 Antonio Pavon, 1754-1844, Spanish botanical 

esplorers nnd authors of n flora of Peru and Chile ( 1794 and 1798-1802). 
R. & S. J. J. Roemer, and J. A. Schultes, produced an edition of Linnaeus' "Systema Vegetabilium" 

( 1817-1830). 
Raddi. Guiseppe Raddi, 1770-1829, Italian botanist, student of the Brazilian flora. 
Radlk. Ludwig Adolph Timotheus Radlkofer, 1829-1927, Germany. 
Raeusch. Ernst Adolf Raeuschel, 18th-19th century, longtime professor of botany at Munich, Ger-

many. 
Raf. Constantin Samuel Rafinesque (or RaBnesque-Schmnltz), 1783-1840, bom in Constantinople, 

lived in Sicily and Kentucky, brilliant, eccentric pioneer naturalist; profligate author of binomials, 
with many "species" quite untraceable. 

Raven. Peter Hamilton Raven, 1936- , Stanford University, Stanford, California; Onagraceae of 
western North America; flora of Chiapas. 

Raven & Gregory. P. H. Raven, and David Palache Gregory, 1930- , Keene State College, Keene, 
New Hampshire; Onagraceae ( pollination studies). 

Raven & Parnell. P. H. Raven, and Dennis Richard Parnell, 1939- , California State College, 
Hayward; Onagraceae. 

Ray. James Davis Ray, Jr., 1918- , professor of Botany, University of South Florida, Tampa; 
Lysimachla. 

Raymond. Marcel Raymond, 1915- , Curator, Montreal Botanical Gorden, Montreal, Canada; 
Cyperacene and Gesneriaceae, 

Rech. f. Karl Heinz Recbinger, 1906- , Natural History Museum, Vienna; flora of the Mediter-
ranean and the Near East; Rume:r. 

Reed. Clyde Franklin Reed, 1918- , professor of biology, Coppin State College, Baltimore, Mary-
land; student of fems, Amaranthaceae, Chenopodiaceae, Nyctaginaceae, Bryophytes, etc. 

E. L. Reed. Edward Looman Reed, 1874-1946, Texas A&M University, tTum John Tarleton Col-
lege, then Texas Technological College, Lubbock; collector and student of Texas botany. 

C. G. Reeder. Charlotte Goodding Reeder ( cf. C. Coodd.) 
Regel. Eduard August von Regel, 1815-1892, director of the botanic garden, St. Petersburg; editor 

of GARTENFLORA, Betulaceae. 
Rehd. Alfred Rehder, 1863-1949, German-born American botanist, curator of the herbarium, 

Arnold Arboretum, Harvard University; author of "Manual of Cultivated Trees and Shrubs Hardy in 
North America" (1927, 2nd ed. 1940). 

Reich. Johann Jakob Reichard, 1743-1782, German physician and botanist, Frankfurt am Main. 
Reichb. Heinrich Gottlieb Ludwig Reichenbach, 1793-1879, German naturalist, professor in Dresden; 

first editor of "Icones Florae Germanicae et Helveticae" and author of many other extensive 
works on plants and animals. 

Reichb. f. Heinrich Gustav Reichenbach, 1823 ( ?4 )-1889, the son, German professor of botany and 
director of the botanic garden, Hamburg; famous orchidologist. 
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Remy. Ezechiel Jules Remy, 1826-1893, French naturalist and trnveJler, student of the Andean 
flora. 

Retz. Anders Johan Retzius, 1742-1821, Swedish botanist, professor in Lund; prolliic writer on 
botany and zoology. 

Reveal. Jnmes Lauritz Reveal, 1941- , Brigham Young University, Provo, Utah; later University 
of M:uylnnd, College Pnrk ( 1969- ); Intermountain Flora, Eriogonum. 

Rich. Louis Claude Mnrie Richard, 1754-1821, French botanist and collector in South America and 
the West Indies. 

A. Rich. Achille Richard, 1794-1852, the son, physician and botanical demonstrator to the faculty 
of medicine, Paris. 

A. Rich. & Gal. A. Richard, and H. G. Galeotti. 
Richards. Sir John Richardson, 1787-1865, Scotch botanist and zoologist attached to Capt. Sir 

John Franklin's expedition to arctic America. 
Ricker. Percy Leroy Ricker, 1878- , agronomist, U. S. Dept, of Agriculture, Washington; 

Gramineae, Leguminosae. 
Rickett. Harold William Ricket, 1896- , New York Botanicnl Garden; writer of textbooks, and a 

series of volumes entitled "Wild Flowers of the United Stntes" ( 1966- ) . 
Ridd. John Leonard Riddell, 1807-1865: author of "Catalogus florae ludovicianae" (1852). 
Risso. J, Antoine Risso, 1777-1845, French botanist. 
Robbins. James Watson Robbins, 1801-1879, Massachusetts. 
Roberty & Vautier. Guy E. Roberty, 1907- , lnstitut d'Enseignement et de Recherches Tropicales, 

Seine, France; Gramineae, Malvaceae ( Go:rsypium), flora and phytogeography of West Africa, 
and Vautier, French botanist (further data not obtained). 

Robins. Benjamin Lincoln Robinson, 1864-1935, curator of Gray Herbarium, Harvard University 
( 1892-1935); student of Compositae, an editor of Gray's "Synoptical Flora of North America." 

Robins. & Fem. B. L. Robinson, and M. L. Fernald; authors of "Gray's New Manual of Botany," 
ed. 7 (1908). 

Robins. & Greenm. B. L. Robinson, and J. M. Greenman. 
Robson. Norman Keith Bonner Robson, 1928- , botanist, British Museum (Natural History), Lon-

don: Hypericum. 
Rock. Howard Francis Leonard Rock, 1925-1964, professor of biology, Vanderbilt University, 

Nashville, Tennessee; Compositae ( Helcnium). 
Roem. Johann Jacob Roemer, 1763-1819, Swiss botanist, professor in Zurich; active editor. 
Rogers. Claude Marvin Rogers, 1919- , Dept. of Biology, Wayne State University, Detroit, Michi-

gan; Linaceae. 
D. Rogers. David James Rogers, 1918- , botanist, University of Colorado, Boulder; Euphorbiaceae 

(Manihot). 
Rohrb. Paul Rohrbach, 1847-1871, Berlin; Portulacaceae, Silene. 
Roll. Reed Clark Rollins, 1911- , director of Gray Herbarium, Harvard University; Cruciferae, 

Parthcnlum. 
Roscoe. William Roscoe, 1753-1831, British historian and amateur botanist, one of the founders 

of the Liverpool botanic garden. 
Rose. Joseph Nelson Rose, 1862-1928, assistant botanist, U. S. Dept. Agric., later associate botanist, 

U. S. National Herbarium, Washington; Cactaceae, Umbelliferae, Crassulaceae. 
Rose & Bush. J. N. Rose, and B. F. Bush. 
Rose & Painter. J. N. Rose, and Joseph Hannum Painter, 1879-1908, U. S. National Museum, 

Washington. 
Rose & Standl. J. N. Rose, and P. C. Standley. 
Rosend., Butt. & Lak. Carl Otto Rosendahl, 1875-1956, professor of botany, University of Minnesota; 

Saxifragaceae, and Frederick King Butters, 1878-1945, professor of botany, University of Minne
sota; authors of works on tl1e Bora of Minnesota, and Olga Lakela, 1890- , professor of botany, 
University of Minnesota ( Duluth Branch). 

Rostk. Friedrich Wilhelm Gottlieb Rostkovius, 1770-1848, physician in Stettin, Poland; author (with 
W. L. E. Schmidt) of "Flora Sedinensis" ( 1824). 

Roth. Albrecht Wilhelm Roth, 1757-1834, German physician and botanist. 
Rothr. Joseph Trimble Rothrock, 1839-1922, student of Asa Gray, forester, professor of botany, 

University of Pennsylvania, Philadelphia ( 1877-1904); surgeon and botanist on Lt. Wheeler's 
Survey in Colorado, New Mexico and California ( 1873-75). 

Rottb. Christen Frilss Rottboell, 1727-1797, professor of botany and director of the botanical garden, 
Copenhagen, Denmark. 

Rowlee. Willard WinJield Rowlee, 1861-1923, American student of Salix. 
Roxb, William Roxburgh, 1751-1815, Scotch physician and botanist, director of the Royal Botanic 

Gardens, Calcutta; author of "Flora lndica" ( 1820-1824 and later editions). 
Rudge. Edward Rudge, 1763-1846, British botanist and antiquarian. 
Rudolphi. Karl Asmund Rudolphi, 1771-1832, Germany. 
Rugel. Ferdinand Rugel, 1806-1878, German-born plant eA1)lorer in southeastern United States. 
Riimpler. Theodor Rumpler, 1817-1891, Germany; Cactaceae, etc. 
Rupr. Franz Joseph Ruprecht, 1814-1870, Czech-born Russian botnnist, curator of the herbarium of 

the Academy of Science, St, Petersburg; Gramineae, Umbelliferae, BotnJchium, algae. 
Russell. Norman Hudson Russell, 1921- , professor of botany, Central State College, Edmond, 

Oklahoma, then at Buena Vista College, Storm Lake, Iowa; Violaceae. 
Rydb. Per Axel Rydberg, 1860-1931, Swedish-born American botanist, curator, New York Botanical 

Garden; author of ''Flom of Colorado" ( 1906 ), "Flora of the Rocky Mountains and Adjacent 
Plains" ( 1917 ) , ''Flora of the Prairies and Plains of Central North America" ( 1932), etc. 

Salish. Richard Anthony (bom Markham) Salisbury, 1761-1829, British botanist; early proponent 
of the natural system of classification. 
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Salm-Dyck. Joseph Maria Franz Anton Hubert Ignaz Zu Salm-ReiHerscbeid-Dyck, 1773-1861, 
German amateur botanist and horticulturist; owner of a fine living collection of succulents, 
Cactaceae. 

Salzin. Philipp Salzmann, 1781-1851, born in Germany, botanized in Brazil, Spain, North Africa, 
south France. 

Sandw. Noel Yvri Sandwith, 1901-1965, eminent English plant taxonomist, curator of plants, Kew: 
Bignoniaceae, Papaveraceae (Fumaria), student of Tropical South America and Mediterranean 
floras. 

Sarg. Charles Sprague Sargent, 1841-1927, botanist and dendrologist, creator and director ot Arnold 
Arboretum, Harvard University; author of ·"The Silva of North America" ( 1891-1902), "Manual 
of the Trees of North America" (1905 ), etc. 

Sarg. & Engelm. C. S. Sargent, and G. Engelmann. 
Sartw. Henry Parker Sartwell, 1792-1867; author of "Catalogue of plants, growing without cultiva-

tion in the vicinity of Seneca and Crooked Lakes, in western New York" ( 1845). 
Sauer. Jonathan Deininger Sauer, 1918- , professor of botany, University of Wisconsin, Madison; 

Amaranthus, Canavalia. 
Savi. Gaetano Savi, 1769-1844, Italian botanist; author of a flora of Pisa (1798). 
Sch. Bip. Carl Heinrich Schultz, Bipontinus ( i.e., of Zweibrilcken), 1805-1867, Germany; Compositae. 
J. H. Schaffn. John Henry Schaffner, 1866-1939, professor of botany, Ohio State University; 

Equisetum, phylogeny, author of "Field Manual of the Flora of Ohio and Adjacent Territory" 
( 1928 ). 

Schauer. Johann Conrad Schauer, 1813-1848, professor at Greifswald, Germany; Verbenaceae. 
Scheele. Georg Heinrich Adolf Scheele, 1808-1864, German botanist who described plants from 

Texas ( 1849). 
Scheidw. Michael J. Scbeidweiler, 1799-1861, Germany; Cactaceae, 
Schery, Robert Walter Schery, 1917- , Missouri Botanical Garden, St. Louis, later with a com-

mercial seed house; student of the Panamanian flora. 
Schiede. Christian Julius Wilhelm Schiede, ? -1836, German-born physician who collected plants in 

Mexico. 
Schindl. Anton Karl Schindler, 1879- , Germany. 
Schinz & Thell. Hons Schinz, 1858-1941, director, botanic garden and museum, Ziirich, and editor 

of numerous works on the flora of subtropical Africa, and A. Thellung; nutbors of the 4th ed. of 
Schinz and Keller's "Flora der Schweiz" (1923). 

Schkuhr. Christian Schkuhr, 1741-1811, German botanist and "university mechanic" in Wittenberg; 
student of the Germon .Bora, 

Schlecht. Diederich Franz Leonhard von Schlechtendal, 1794-1866, German botanist and botanical 
editor, professor in Halle an der Saale; Eleagnaceae. 

Schlecht. & Chem. D. F. L. von Schlechtendal, and A. L. von Chamisso. 
Schleid. Matthias Jakob Schleiden, 1804-1881, Germany; author of botanical handbooks, 
Schltr. Friedrich Reichardt Rudolf Schlechter, 1872-1925, Berlin; fnmous botanical collector, nnd 

prolific writer on the Orchidaceae. 
Schmid. Casimir Cbristoph Scbmidel, 1718-1792, German physician and botanist at Erlangen. 
Schneid. Carnillo Karl (formerly Carl Camillo) Schneider, 1876-1951, Austria and Germany; 

dendrologist. 
Schoenl. Johann Lucas Schoenlein, 1793-1864, Bamberg, Bnvaria, 
Schoepf. Johann David Schoepf, 1752-1800, German physician-botanist who wrote on American 

medicinal plants. 
Schott. Heinrich Wilhelm Schott, 1794-1865, Austrian botanist, director of the royol garden in 

Schonbrunn, Vienna; Araceae, 
Schott & Endl. H. W. Schott, and S. F. L. Endlicher. 
Schrnd. Heinrich Adolph Schrader, 1767-1836, German botanist, professor in Gottingen; mono-

grapher of Verbascum. 
Schrank. Franz von Paula von Schrank, 1747-1838, German botanist, professor in Munich; author 

of floras of Bavaria, Salisburg, and Monaco. 
Schreb. Johann Christian Daniel von Schreber, 1739-1810, German botanist, professor in Erlangen; 

editor of the 8th ed. of Linnaeus' "Genera Plan ta rum" ( 1789-1791), 
Schub. Bernice Giduz Schubert, 1913- , Gray Herbarium, Harvard University (1941-50), Brus-

sels ( 1950-52), U, S. Dept. Agriculture, Beltsville ( 1952-61 ), Arnold Arboretum, Harvard Uni
versity ( 1962- ), editor, JOURNAL OF THE ARNOLD ARBORETUM ( 1963- ); Deffl!odium, Begonia, 
Dioscorea. 

Schult. Joseph August Schultes, 1773-1831, Austrian botanist, professor of botany in Vienna, 
Cracow and Landeshut. 

Schulz. Otto Eugen Schulz, 1874-1936, German taxonomist; Cruciferae. 
K. Schum. ( or K. Sch,) Karl Moritz Schumann, 1851-1904, German botanist, curator of the her-

barium, Berlin; Cactaceae, 
K. Schum. & Sydow. K. M, Schumann, ond Paul Sydow, 1851-1925, German botanist.
Schum. & Thonn. IC. M. Schumann, and Peter Thonning, 1775-1848, Denmark, 
Schuyler. Alfred Ernest Schuyler, 1935- , botanist, Academy of Natural Sciences of Philadelphia, 

Pennsylvania. 
Schwein. Lewis David van Schweinitz, 1780-1834, German-born Pennsylvania clergyman; noted stu-

dent of fungi. 
Schwein. & Torr. L. D. van Schweinitz and J. Torrey.
Schwerin. Graf Fritz: von Schwerin, 1856-1934, Germany. 
Scop. Johann Anton ( Giovanni Antonio) Scopoli, 1723-1788, Austrian botanist, physician and pro-

fessor of natural history, Pavia, 
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Scora. Rainer Walter Scora, 1928- , University of California, Riverside; Labiatae, Rutaceae, 
chemosystematics, evolution, 

Scribn. Frank Lamson Scribner, 1851-1938, agrostologist, U. S. Dept. Agriculture, Washington. 
Scribn. & Ball. F. L. Scribner, and C. R. Ba11. 
Scribn. & Merr. F. L. Scribner, and E. D. Merrill. 
Scribn, & Sm. F. L. Scribner, and J. G. Smith. 
Seaton. Henry Eliason Seaton, 1869-1893, American student of the Pteridophyta. 
Seem. Berthold Carl Seemann, 1825-1871, German naturalist and world traveler living in England, 

editor of BoNPLANDIA, founder of the JOURNAL OF BoTANY; author of "Botany of the Voyage of 
H. M. S. Herald" ( 1852-1857).

"· Seem. Karl Otto von Seemen, 1838-1910, German botanist. 
Seguier, Jean-Fran1;ois Seguier, 1703-1784, French botanist. 
Ser. Nicolas Charles Seringe, 1776-1858, French botanist, at first curator of the Candolle herbarium, 

later professor of botany in Lyon; important collaborator in De Candolle's Prodomm; Caryo
phyllaceae, Rosaceae, Cucurbitaceae, Sali:c, Aconitum. 

Ses. Martin des Sesse y Lacasta, 175?-1809, Spanish botanist, director of the botanic garden in 
Mexico City. 

Ses. & Mo1;. M. Sesse y Lacasta, and J. M. Mo1;hio. 
Seub. Moritz Seubert, 1818-1878, professor in Karlsruhe; student of monocots, Amaranthaceae. 
Shafer. John Adolf Shafer, 1863-1918, custodian of the museum, New York Botanical Garden; 

made the most extensive co1lections of Cuban plants. 
Sharp. Ward McClintic Sharp, 1904- , U. S. Fish and Wildlife Service, State College, Pennsylvania. 
Shaw. George Russell Shaw, 1849-1937, student of Pious; author of "Pines of Mexico" (1909). 
E. Shaw. Elizabeth Anne Shaw, 1938- , botanist, Gray Herbarium, Harvard University; Cruciferae.
Shear. Cornelius Lott Shear, 1865-1956, plant pathologist and agrostologist, U. S. Dept. Agriculture,

Washington; collected widely in the Rocky Mts., published with P. A. Rydberg on grasses (1897).
Sheer. Early 19th century German interested in Cactaceae (Con;p11antlia). 
Sheld. Edmund Perry Sheldon, 1869- , resident first in Minnesota, later in Portland, Oregon, 

forestry; author of "The Forest Wealth of Oregon" (1904). 
Sherff. Earl Edward Sherif, 1886-1966, botanist, Chicago Teachers Co11ege; student of Dideru and 

the Hawaiian flora. 
Shiller. Ivan Shiller, 1895- , U. S. Dept. Agriculture, Brownsville, Texas; economic entomology 

and botany ( Malvaceae of South Texas). 
Shinners. Lloyd Herbert Shinners, 1918- , Canadian-born botanist, professor of botany, Southern 

Methodist University; student of floras of North-Central Texas, Southeastern U. S., Gulf Southwest 
of U. S., Convolvulaceae, Compositae, Caryophyllaceae, author of "Spring Flora of the Dallas
Fort Worth Area Texas" ( 1958 ), founder and editor of journal "Sida,'' etc. 

Short. Charles Wilkins Short, 1794-1863, medical botanist, professor in Louisville, Kentucky; author 
of "A Sketch of the Progress of Botany in Western America" ( 1836). His herbarium housed at 
the University of Kentucky was regrettably destroyed by fire. 

Shreve. Forrest Shreve, 1878-1950, Carnegie Institution Desert Laboratory, Arizona;. ecologist and 
taxonomist, one of authors of "The Plant Life of Maryland" ( 1910), ''Vegetation and Flora of 
the Sonoran Desert" ( with Ira L. Wiggins) ( 1964), etc. 

Shreve & Wiggins. F. Shreve, and Ira Loren Wiggins, 1899- , professor of botany and director 
of the natural history museum, Stanford University, Stanford, California; student of flora of 
Sonoran Desert; Malvaceae; Pteridophyta. ( cf. Shreve.) 

Shuttlew. Robert James Shuttleworth, 1810-1874, English botanist and conchologist who resided 
most of his life in Berne; amassed an herbarium of 170,000 specimens now in the British Museum. 

Sibth. John Sibthorp, 1758-1796, professor of botany, Oxford, England. 
Sibth. & Sm. J. Sibthorp, and J. E. Smith; authors of "Flora graeca" (1806-1840). 
Sieb, & Zucc. Philipp Franz von Siebold, 1796-1866, Gem1an botanist, made several trips to study 

the botany, agriculture and ethnography of Japan, and J. G. Zuccarini; authors of a flora of Japan 
( 1835-1870). 

Sims. John Sims, 1749-1831, England; for 25 years editor of CURTIS' BOTANICAL MAGAZINJI;. 
Sm. Sir James Edward Smith, 1759-1828, British botanist, founder and for 40 years president of 

the Linnaean Society; purchaser of the Linnaean herbarium and library ( 1784), now at the 
Linnaean Society of London. 

Sm. & Rydb. J. G. Smith, and P.A. Rydberg. 
E. B. Sm. Edwin Burnell Smith, 1936- , University of Arkansas, Fayetteville; Compositae 

( H aplopappus). 
J. D. Sm. John Donnell Smith, 1829-1928, botanical collector and author of works on Guatemalan

plants ( 1889-1907).
J. G. Sm. Jared Gage Smith, 1866-1925, agrostologist, U. S. Dept. Agriculture, Washington, later 

Hawaii; Sagittaria. 
L. B. Sm. Lyman Bradford Smith, 1904- , Gray Herbarium, Harvard University, ( 1930-1947), 

U. S. National Herbarium, Washington ( 1947- ); taxonomy of flowering plants especially of 
Latin America, flora of southern Brazil, Bromeliaccae. Begoniaceae. 

Small. John Kunkel Small, 1869-1938, American botanist, head curator, New York Botanical Garden; 
author of "Flora of the Southeastern United States" ( 1903), "Manual of the Southeastern Flora" 
( 1933 ), etc. • 

Small & Heller. J. K. Small, and A. A. Heller. 
Small & Penn. J. X:. Small, and F. W. Pennell. 
Smyth. Bernard Bryan Smyth, 1843-1913, librarian, Kansas Academy of Science, Topeka. 
Soderstrom & Decker. Thomas Robert Soderstrom, 1936- , U. S. National Herbarium, Washington; 
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Gmmineae, and Henry Fleming Decker, 1930- , Dept. of Botany, Ohio Wesleyan University, 
Delaware; grass systematics. 

Soland. Daniel Carl Solander, 1736-1782, England, gifted Swedish student of Linnaeus; accompanied 
Banks on Capt. Cook's first voyage of circumnavigation. 

Solbrig. Otto Thomas Solbrig, 1930- , Argentine-born U. S. botanist, University of Michigan, Ann 
Arbor, latet' Gray Herbarium, Hnrvard University; cytotaxonomy and genetics of plants. 

Solms. Count Hermann Maximilian Carl Ludwig Friedrich Sohns-Laubach, 1842-1915, professor 
of botany, Strassburg; Lennoaceae. 

Spach. �douard Spach, 1801-1879, French botanist; author of "Histoire Naturelle des Vegetaux 
Phanerogames" ( 1834-1848). 

Speg. & Girola. Carlos Luis Spegazzini, 1858-1926, and Carlos De Alberti Girola, 1867-1934, 
Argentine botanists. 

Spenner. Fridolin Knrl Leopold Spenner, 1798-1841, German botanist, professor in Freiburg. 
Sperry. Omer Edison Sperry, 1902- , botanist, Sul Ross State College, Alpine, Texns, later Texas 

A&M University; author of "A check list of the ferns, gymnosperms, and flowering plnnts of the 
proposed Big Bend National Park of Texas" ( 1938 ). 

Spreng. Kurt Polykarp Joachim Sprengel, 1766-1833, professor of medicine nnd botany, Halle; author 
of works on the flora of Halle, on the Urnbelliferae, on the history of botany, and editor of the 
18th edition of Linnaeus' "Systema Vegetabilium" ( 1825-1828). 

Spring. Frederic Antoine Spring, 1814-1872, professor in Liittich, Belgium; Lycopodiaceae. 
St.-Hil. Auguste Fran�ois Cesar Prouven�al de Saint-Hilaire, 1779-1853, French botanist and 

explorer; collected 7,000 species of plants during extensive travels in Brazil and Paraguay, 
published many works. 

St.-Hil. & A. Juss. A. Saint-Hilaire, and A. H. L. Jussieu. 
St. John. Harold St. John, 1892- , professor of botany and curator, Bishop Museum, University 

of Hawaii, formerly at Washington State College, Pullman; student of the flora of eastern 
Washington. 

St. John & White. H. St. John, and Donald White, b. about 1892- , high school teacher and 
owner of horticulture firm. 

E. St. John. Edward Porter St. John, 1866-1952, student of Florida £ems. 
R. St. John. Robert Porter St. John, 1869-1960, the brother, student of Florida fems. 
Stand!. Paul Carpenter Standley, 1884-1963, curator, U. S. National Herbarium ( 1009-1928), 

Chicago (Field) Natural History Museum ( 1928-1950), then Zamorano, Honduras; student of 
the Mexican and Central American floras; also of southwestern United States. author of "Plants 
of Glacier National Park" ( 1926), ''Trees and Shrubs of Mexico" (1920-1924) and many other 
notable works. 

Stapf. Otto Stapf, 1857-1933, Austrian botanist on the staff at Kew from 1890, as keeper from 
1909-1922; conbibutor to Harvey and Sonder'a "Flora Capensis" and Oliver's "Flom of Tropical 
Africa." 

Stapf & Hubb. O. Stapf, and C. E. Hubbard. 
Staudt. G. Staudt, contemporary German botanist, Max-Planck lnslitut, Germany; Fragarla. 
Steb. George Ledyard Stebbins, Jr., 1906- • professor of genetics, University of California (Davis); 

cytogenelicist and cytotaxonomist; Crepla, Antennarla, Gmmineae. 
Steen. Comells Gijsbert Gerrit Jan van Steenls, 1901- , Rijksherbarium, Leiden, Netherlands; 

vegetation, ecology and taxonomy of the flora of Malaysia and adjacent countries, 
Sterrett. William Dent Sterrett, 1881- , American forester, U. S. Forest Service. 
Steud. Ernst Gottlieb Steudel, 1783-1856, German physician and botanical bibliographer; agro-

stologist. 
Stevens. George Thomas Stevens, 1832-1921, American physician who had an interest in botany. 
S. R. Stewart. Sara R. ( latet' Hinckley) Stewart, 1913- , Hanover, Pennsylvania. 
Steyerm. Julian Alfred Steyermark, 1909- , curator, Chicago (Field) Natural History Museum 

(1937-1958), botanist, Instituto Botanico of the Ministry of Agriculture, Caracas, Venezuela 
( 1958- ,); botanical explorer and student of Central and South Arnericnn floras, Grlndelia, 
author of "Flora of Missouri" ( 1962), floristic works on Central and South American countries, etc. 

Stokes. Jonathan Stokes, 1755-1831, British botanist. 
S. Stokes. Susan Gabriella Stokes, 1888-1954, botanist and high school teacher in San Diego, Califor-

nia; student of Erlogonum. 
Stone. Witmer Stone, 1886-1939; author of "The p�nts of southern New Jersey" ( 1911 ). 
Strother. John Lance Strother, 1941- , Herbarium, University of California, Berkeley; Compositae 

( Dy8�odla,. Tetradymia). 
Stuck. Teodoro Stuckert, 1852-1932, Argentina. 
Stuckey. Ronald Lewis Stuckey, 1938- , Ohio State University, Columbus; taxonomy and distri-

bution of angiosperms; Cruciferae (Rorippa of North America). 
Stuessy. Tod Falor Stuessy, 1943- , Ohio State University, Columbus; Compositne (Heliantheae: 

M elampodium, Lecocarpw). 
Sturm. Jacob Sturm, 1771-1848, German botanical artist. 
Sudw. George Bishop Sudworth, 1864-1927, chief dendrologist, U. S. Forest Service, Washington; 

author of "Check List of the F?rest Trees of the United States, Their names and Ranges" ( 1898, 
1927 ), "Forest Trees of the Pacific Slope" ( 1908), etc. 

Suksd. Wilhelm Nikolaus Subdorf, 1850-1932, German-born American botanist, Bingen, Wash-
ington, whose valuable herbarium was bequeathed to State College of Washington, Pullman. 

Sulliv. William Starling Sullivant, 1803-1873, eminent Ohio bryologist for whom the Sullivant Moss 
Society ( now American Bryological Society) was named. 

Svens. Henry Knute Svenson, 1897- , Brooklyn Botanic Garden, American Mu�eum of Natuml 
History, U. S. Geological Survey; Eleocharl&. 
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Sw. Olof Peter Swartz, 1760-1818, Swedish botanist, professor in Stockholm, student of Linnaeus; 
organizer of the botany of the West Indies in his "Flora Indiae Occidentalis," 3 vols. (1797-1806). 

Swall. Jason Richard Swollen. 1903- , curator, U. S. National Herbarium, Washington; Gramineae. 
Sweet. Robert Sweet, 1783-1835, England, horticulturist and ornithologist; monographer of the 

Geraniaceae ( 1820-1830). 
Swezey. Goodwin Deloss Swezey, 1851-1934, professor of astronomy, Nebraska. 
Swingle. Walter Tennyson Swingle, 1871-1952, U. S. Dept. Agriculture, Washington: authority on 

Citru.,, introduced commercial date palm into California in 1900 and the fig insect, Acala 
cotton, etc. 

T. & G. John Torrey and Asa Gmy; authors of "A Flora of North America" (1838-1840, 1843). 
T. & H. J. Torrey, and Sir W. J. Hooker.
Tateoka. Tuguo Tateoka, 1931- , National Science Museum, Tokyo, Japan; Gramineae. 
Taub. Paul Herman!'.\ Wilhelm Taubert, 1862-1897, Germany. 
Tausch. Ignaz Friedrich Tausch, 1793-1848, Bohemian botanist known for his studies in Hieracium. 
Ten. Michele Tenore, 1780-1861, Italian botanist, professor in Naples. 
Tenm & Berl. General Manuel de Mier y Teran, P -1832(P), Mexican, Ft. Teran on Neches River in 

Tyler Co., Texas, named for him, and J. L. Berlandier. 
Terrac. Achille Terracciano, 1861-1917, Italian botanist. 
Terscheck. Published on the Cactaceae ( 1843). 
Tharp. Benjamin Canoll Tharp, 1885-1964, Professor of Botany, University of Texas, Austin; student 

of the Teu.s flora; author of "Texas Range Grasses" and other works. 
Tharp & Barkl. B. C. Tharp, and F. A. Barkley. 
Tharp & M. C. Johnst. B. C. Tharp, and M. C. Johnston. 
Tharp & L. 0. Wms. B. C. Tharp, and L. 0. Williams. 
Thell. Albert Thellung, 1881-1928, keeper in the Botanical Institute of the University of Zurich; 

Cruciferae. 
Thomas. John Hunter Thomas, 1928- , Occidental College, Los Angeles, California; Onagraceae, 

student of Alaskan and California floras. 
Thomps. Charles Henry Thompson, 1870-1931, Missouri Botanical Garden, St. Louis. 
Thomps. & Zavortink. H. J. Thompson and J. R. Zavortink. 
H. J. Thomps. Henry Joseph Thompson, 1921- , professor of botany, University of California 

( Los Angeles) ; Loasaceae, Dodecatheon. 
Thornb. John James Tomber, 1872-1962, professor of botany, University of Arizona; student of 

flora of Arizona nnd Nebraska. 
Thou, Louis Marie Aubert Du Petit-Thouars, 1758-1831, French taxonomist nod botanical writer. 
Thuill. Jean Louis Thuiller, 1757-1822, French gardener, professor in Paris; author of a flora of 

Paris (1790). 
Thunb. Carl (Pehr) Peter Thunberg, 1743-1828, professor of botany, Uppsala, student of Linnaeus; 

collected in South Africa, Japan, Ceylon, prolific author of notable works_ including "Flom 
Japonica' (1784) and "Flom Capensis (1820). 

Thurb. George Thurber, 1821-1890, New York; botanist and quartermaster with the Mexican Boundary 
Survey ( 1850-53); editor of the AMERICAN AGRICULTVlUST. 

Tidest. Ivar T. Tidestrom, 1864-1956, Swedish-bom American botanist, professor of botany, Catho-
lic University of America, Washington; author of "Flora of Utah and Nevada" (1925) and (with 
Silter T. Kittell) "A Flora of Arizona and New Mexico" (1941). 

Tiegel, Interested in the Cactaceae. 
Tomb. Andrew Spencer Tomb, 1943- , Dept. of Botany, University of TeJ:as, Austin; Composltae 

( Cichorieae). 
Torr. John Torrey, 1796-1873, physician, professor of chemistry and botany, College of Physicians 

and Surgeons, New York; collector and describer of many western American plants, an outstand
ing systematist and botanicnl author. 

Torr, & Frem. John Torrey and John Charles Fremont, 1813-1890, soldier and explorer; first bo-
tanical collector in the Sierra Nevada and first presidential candidate of the Republican Party. 

Toum. Joseph Pitton de Toumefort, 1656-1708, French botanist, professor in the royal garden, 
Paris; first clear characterizer of genera, his botanical system was the highest pre-Linnaean de
velopment. 

Towner & Raven. Hownrd Frost Towner, 1943- , Stanford University, Stanford, California; Ona-
graceae ( Calylophus), and P. H. Raven. 

Traub. Hamilton Paul Traub, 1890- , U. S. Dept. Ag1:iculh1re, horticulturist; Amaryllidaceae, etc. 
Trel. William Trelease, 1857-1945, director, Missouri Botanical Garden, St. Louis ( 1885-1912 ), 

then professor of botany, University of Illinois, Urbana ( 1913-1926 ), first president of the Bo-
tanical Society of America; Yucca, Agave, Epilobium, Quercm, Piper. 

Trew. Christoph Jakob Trew, 1695-1769, physician and naturalist of Niimberg, Germnny. 
Tricker. Published on Nymphaea in 1897. 
Trin. Carl Bernhard von Trinius, 1778-1844, Russian court physician, also poet and noted agrostologist. 
Trin. & Rupr. C. B. von Trinius, and F. J. Ruprecht.
Troncoso. Nelida S. Troncoso, 1914- , wife of A. S. Burkart, Instituto Botanica Darwinion, San 

Isidro, Argentina; Verbenaceae. 
A. Tryon. Alice Faber Tryon, 1920- , Gray Herbarium, Harvard University; Polypodiaceae (Tribe 

Cheilnntheae, Pellaea, N otholaena, Cheilanthe1). 
R. Tryon. Rolla Milton Tryon, 1916- , curator, Missourl Botanical Garden, St. Louis, later curator

of fems, Gray Herbarium, Harvard University; author (with others) of "The Fems and Fern 
Allies of Wisconsin" (1940, 1953), "The Ferns and Fem Allies of Minnesota" (1954), "The 
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Ferns of Peru Polypodinceae (Dennstaedtieae to Oleandreae)" in Contrib. Gray Herb. 194 
( 1964), etc. 

Tuckerm. Edward Tuckerman, 1817-1886, professor at Amherst, Massachusetts; lichenologist. 
Tul. Louis Rene Tulasne, 1815-1885, French student of cryptogams. 
Turcz. Nicolaus ( Nikilai Stepanovich Turchaninov) Turczaninow, 1796-1864, Russin; author of 

"Flora baicalensi-daburica." ( 1842-1856).
Turner & Horne. B. L. Turner, and David Bertram Horne, 1940- , Sam Houston State College,

Huntsville, Texas; Compositac ( Machaerantl1era), Leguminosae ( Baptisia). 
B. L. Turner. Billie Lee Turner, 1925- , professor of botany, University 0£ Texas, Austin, plant taxon-

omy, chromosomal studies of higher plants; author of "Legumes of Texas" (1959), (with Ralph
E. Alston) "Biochemical Systematics" ( 1963) and numerous papers, poems and essays.

Turp. Pierre Jean Fran�ois Turpin, 1775-1840, French botanical artist and naturalist. 
Tutin. Thomas G. Tutin, 1908- , University College, Leicester, England; Bora of the British Isles. 
Uline & Bray. Edwin Burton Uline, 1867-1933, New York high school principal, and William L. 

Bray, 1865-1953, adj'cnct and later professor 0£ botany, University of Texas at  Austin ( 1898-1907) 
where he was first teacher of botany, then forest pathologist, U. S. Dept. Agriculture, later botanist 
and dean of the graduate school, Syracuse University, New York; student and collector of Texas 
and southwestern U. S. plants, 

Underw. Lucien Marcus Underwood, 1853-1907, professor of botany, Columbia University, New 
York; student of ferns; author of "Our Native Fems and Their Allies" ( 1880 and subsequenh 
editions), 

Underw. & Cook. L. M. Underwood, and O. F. Cook. 
Urban (or Urb.). Ignab: Urban, 1848-1931, German authority on the flora of tropical America: 

monographer of Medicago, Loasaceae, author of "Symbolae Antillanae .. . " (1898-1908). 
Urban & Gilg. I. Urban and Ernst Friedrich Gilg, 1867-1933, both of the Botanical Museum, Berlin. 
Vahl. Martin Hendriksen Vahl, 1749-1804, Danish botanist, professor in Copenhagen; student of 

Linnaeus and one of the editors of "Flora Danica." 
Vail. Anna Murray Vail, 1863-1955, librarian, New York Botanical Garden; Asclepiadaceae, Legu-

minosae. 
Van Eselt. Glen Parker Van Eseltine, 1888-1938, U. S. Dept. Agriculture; Martyniaceae. 
Van Heurck & Muell. Arg. Henri Ferdinand van Heurck, 1838-1909, Belgian botanist and micro-

scopist, and J. Mueller, 
Van Melle. Peter Jacobus Van Melle, 1891-1953, nurseryman of Poughkeepsie, New York. 
v. Ooststr. Simon Jan van Ooststroom, 1906- , Rijksherbarium, Leiden, Netherlands; Convolvulaceae, 

Borneo flora. 
Vasey, George Vasey, 1822-1893, English-bom American botanist, eminent agrostologist, curator, 

U. S. National Herbarium, Washington. 
Vasey & Hack. G. Vasey, nnd E. Hocke!. 
Vasey & Scribn. G. Vasey, and F. L. Scribner.
Vatke. Georg Caral Wilhelm Vatke, 1849-1889, assistant in the botanical garden, Berlin. 
Vaughn. Alice Vaughn, published on Trifolium in 1939. 
Veil. Jose Marianno da Conceii;iio Velloso, 1742-1811, Portuguese-Brazilian botanist; posthumously 

published writer on the flora of Brazil. 
Vent. :j;;tienne Pierre Ventenat, 1757-1808, professor of bot:iny, Paris; horticulturist. 
Vest. Lorenz Chrysanth von Vest, 1776-1840, professor in Graz, Austria. 
Viet. Frere Marie-Victorin (formerly Conrad Kirouac), 1885-1944, director of the botanical institute, 

Montreal; author of "Flore Laurentienne" (1935 ), the first Bora in which chromosome numbers 
appeared. 

Vill. Dominique Villnrs, 1745-1814, physician and professor in Grenoble, finally in Strassburg; 
author of a basic work on the flora of the West Alps. 

Vilm. Several generations of the family of Vilmorin in Paris; seedsmen and authors of many books 
and memoirs on botany and horticulture; Pierre Philippe Andre Leveque de Vilmorin, 1746-
1804; Pierre Vilmorin, 1816-1860; Henry L. de Vilmorin, died 1899; Maurice Leveque de 
Vilmorin, 1849-1919; Philippe de Vilrnorin, 1872-1917. 

Vitm:in. Fulgencio Vitman, 1728-1806, It:ilian botanist. 
Viv. Domenico Viviani, 1772-1840, Italian botanist. 
Vog. Julius Rudolph Theodor Vogel, 1812-1841, German botanist and explorer in Africa. 
Voigt. Johann Otto Voigt, 1798-1843, botanist in Calcutta, India. 
Volk. Albert von Volkart, 1873-1951, Switzerland. 
Voss. Andreas Voss, 1857-1924, German student of conifers. 
J. Voss. John William Voss, 1907- , Pomona College, Claremont, California, school principal; 

Pliacclia. 
Wagenkn. Burdette Lewis Wagenknecht, 1925- , Biology Dept., Norwich University, Northfield, 

Vermont; Compositae. 
Wahl. Goran ( Georg) Wahlenberg, 1780-1851, Swedish bot:inist, professor in Uppsala, plant 

geographer; author of "Flora Lapponica" ( 1812), "De Vegetalione et Climate Helvetiae" ( 1813 ), 
"Flora Carpatorum Principalium" ( 1814), "Flora U psaliensis" ( 1820), "Flora Suecica" ( 1824-
1826). 

H. A. Wahl. Herbert Alexander Wahl, 1900- , professor of botany, Pennsylvania Stnte University; 
Chenopodium. 

Wall, Nathanael (formerly Nathan Wolff) Wallich, 1786-1854, Danish physician; superintendent of 
the Royal Botanic Garden, Calcutta, 1815-1841 ( ?6). 

Wallr. Carl Friedrich Wilhelm Wallroth, 1792-1857, Danish physician and botanist. 
\Valp. Wilhelm Gerhard Walpers, 1816-1853, German botanist; author of "Repertorium Botanices 

Systematicae" (1842-1853), "Annales Botanices Systematicae" ( 1848-1868), etc. 
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Walraven. Wesley Clifton Walraven, 1936- , Kennesaw Junior College, Marietta, Georgia; 
Leguminosae ( Rhynchosia). 

Walt. Thomas Walter, 1740-1789, British-American botanist, Charleston planter; author of "Flora 
Caroliniana" ( 1788). 

\Vang. Friedrich Adam Julius von \Vangenheim, 1747-1800, German forester. 
Ward. George Henry Ward, 1916- , professor of botany, Knox College, Galesburg, Illinois; 

Artcmisia, arctic flora. 
·warder. John Aston Warder, 1812-1883, physician and horticulturist, Cincinnati, Ohio. 
Warming. Eugenius \Vanning, 1841-1924, University Professor and director of Botanic Garden 

and Museum, Copenhagen; plant geographer. 
Warnock. Barton Holland Warnock, 1911- , professor of botany, Sul Ross State University, Alpine, 

Texas; student and collector of the flora of Trans-Pecos Texas. 
Warnock & M. C. Johnst. B. H. Warnock, and M. C. Johnston. 
\Vasshausen. Dieter Carl Wasshausen, 1938- , Assistant Curator, U. S. National Herbarium, 

\Va5hington; Acanthaceae. 
Waterfall. Umaldy Theodore Waterfall, 1910- , professor of botany, Oklahoma State University, 

Stillwater; Solanaceae (Physalis), Malvaceae (Callirhoe); author of "Keys to the Flora of Okla
homa" (1953-1960, 2nd ed. 1962), 

Wats. Sereno Watson, 1826-1892, assistant to Asa Gray, curator of Gray Herbarium, Harvard 
University (1888-1892 ), critical student of West American plants. 

E. E. Wats. Elba Emanuel Watson, 1871-1936, high school biology teacher in Michigan and New 
York; Hclianthus. 

P. W. \Vats. Peter William Watson, 1761-1830, English horticulturist-dendrologist. 
Watt. David Allan Poe Watt, 1830-1917, Montreal, Canada; student of fems. 
Weath. Charles Alfred Weatherby, 1875-1949, Gray Herbarium, Harvard University; student of 

fems, bibliographer. 
Weath. & Blake. C. A. Weatherby, and S. F. Blake.
Webb. Philip Barker Webb, 1793-1854, British botanist, botanical traveler and accumulator of a 

rich herbarium and botanical library, which are now in Florence. 
Webb & Berth. P. B. Webb, and Sabin Berthelot, 1794-1880, French consul on TeneriJie; authors 

of "Histoire Naturelle des Illes Canaries" (1835-1844 ). 
Webb & Moq. P. B. Webb, and C.H. B. A. Moquin-Tandon. 
\Veber. Frederick Albert Constant Weber, 1830-1903, French botanist with special interest in suc-

culents, particularly the Cactaceae, member of French expedition to Mexico ( 1865-6}. 
G. L. Webst. Grady Linder Webster, 1927- , Texas-bom and -reared, University of California 

(Davis); Euphorbiaceae ( American and Pacific). 
Wedd. Hugh Algernon Weddell, 1819-1877, British botanist and traveler, collector in South America. 
Weigel. Christian Ehrenfried Weigel, 1748-1831, professor at Greifswald, Germany. 
Weinm. Johann Anton Weinmann, 1782-1858, director, botanic garden, St. Petersburg, Russia. 
Wendi. Hermann Wendland, 1823-1903, director of the royal garden at Herrenhausen, Hannover, 

Germany; Palmae. 
West. Richard Weston, 1733-1806, England. 
Wettst, Richard Ritter von Westersheim Wettstein, 1863-1931, director of the botanic garden, 

Vienna; outstanding systematist, proposer of an important phylogenetic system. 
'Wheeler. Louis Cutter Wheeler, 1910- , professor of botany, University of Southern California, 

Los Angeles; Euphorbia and other genera of Eupborbinceae. 
Wherry. Edgar Theodore Wherry, 1885- , professor of botany, University of Pennsylvania; stu-

dent of ferns, Polemoniaceae, author of "Guide to Eastern Fems" (1942), "The Genus Phlox" 
(1955), "The Southern Fem Guide" (1964), etc. 

White. Theodore Greeley White, 1872-1901, student at New York Botanical Garden; Leguminosae 
( Lathyrus), 

Whiteh. Eula Whitehouse, 1892- , Southern Methodist University, Dallas, Texas; student and 
collector of flora of Texas, author of "Texas Flowers in Natural Color" ( 1936, 1948). 

Wieg. Karl McKay Wiegand, 1873-1942, professor of botany, Cornell University, Ithaca, New York; 
author (with A. J. Eames) of "The Flora of the Cayuga Lake Basin, New York" (1926). 

Wiens. Delbert Wiens, 1932- , University of Utah, Salt Lake City; Viscaceae, Lornnthaceae. 
Wiggers. Friedrich Heinrich (Wiebers) Wiggers, 1746-1811; author of a "Flora of Holstein" (1780). 
Wight &: Arn. Robert Wight, 1797(?6)-1872, British botanist who resided in India (1819-1853); 

superintendent of the Madras botanic garden and student of the flora of India, and George Arnold 
Walker Amott, 1799-1868, Edinburgh and Glasgow botanist. 

Wight & Hedr. W. F. Wight, and Ulysses Prentiss Hedrick, 1870-1951, pomologist, Director of 
Agricultural Experiment Station, Geneva, New York. 

W, Wight. William Franklin Wight, 1874-1954, U. S. Dept. Agriculture, Palo Alto, California; 
botanical and agricultural collector in South America, author of "Origin, Introduction and Primitive 
Culturo of the Potato" in Proc. 3rd. Ann. Meet., Potato Assoc. Am. 3:35-52. 1916. 

Wilbur. Robert Lynch Wilbur, 1925- , professor of botany, Duke University, Durham, North 
Carolina; Sabatia, Cistaceae, Clethraceae. 

Willd. Carl Ludwig Willdenow, 1765-1812, German botanist, director of the Berlin Botanical 
Garden (1801-1812); produced the 4th ed. of Linnaeus' "Species Plantarum" (1797-1810 ). 

\Villem. Pierre Remi Willemet, 1735-1807, French taxonomist; student of the flora of Lorraine. 
J. S. Wils. James Stewart Wilson, 1932- , Kansas State Teachers College, Emporia, Kansas; 

ecology of Persicaria. 
K. A. \Vils. Kenneth A. Wilson, 1928- , professor oE botany, University of Michigan, Ann Arbor; 

Myrtaceae (Eugenia), Convolvulaceae. 
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P. Wils. Percy Wilson, 1879-1944, New York Botanical Garden; student of flora of North America 
and West Indies. 

Wimm. Christian Friedrich Heinrich Wimmer, 1803-1868, German philologist 8Jld botanist, school 
official in Breslau. 

Windler. Donald Richard Windler, 1940- , botanist, Towson, Maryland; Leguminosae (published 
on Neptunia in 1966), 

Winkl. Hubert Winkler, 1875-1941, Botanical Garden, Tubingen, Germany. 
With. William Withering, 1741-1799, British physician and botanist; author of a British B.ora 

( 1776, plus 3 additional editions). 
L. 0, Wms. Louis Otho Williams, 1908- , botanist, Botanical Museum, Harvard University, then 

Escuela Agricola Panamericana, Zamorano, Honduras, then U. S. Dept. Agriculture, Beltsville, 
later Chicago Natural History (Field) Museum; orchidologist, student and collector of Latin 
American flora, author of "Orchids of Mexico," Ceiba, Vol. 2 ( 1951 ), etc. 

C. B. Wolf. Carl Brandt Wolf, 1905- , botanist, Rancho Santa Ana Botanic Garden, Anaheim, 
California (1930-1945), published on Erythronlum in 1941 and Rhamnua in 1939. 

v. Wolf. Nathanael Matthaeus von Wolf, 1724-1784, German physician and botanist. 
W. Wolf. Contemporary botanist, St. Bernard College, Alabama; student of Liliaceae (Erythronlum, 

1941). 
Wood. Alphonso Wood, 1810-1881, principal, Brooklyn Female Academy, New York; author of 

"Class-Book of Botany" ( 1845, 2nd. ed. 1861 ), in which dichotomous keys were first employed 
in America, collected in California in 1866. 

Woods. Robert Everard Woodson, 1904-1963, Missouri Botanical Garden, St. Louis; authority on 
Asclepiadaceae and Apocynaceae. 

Woodv. William Woodville, 1752-1805, English student of medical botany. 
Woodv. & Wood. W. Woodville, and William Wood, 1745-1808, English botanist; Cypenu. 
Woot. Elmer Otis Wooton, 1885-1945, professor of biology, New Mexico State College, Mesilla 

Park (1890-1911), U. S. Dept. Agriculture, Washingt11n (1911-1935); student of the New 
Mexican flora, author of "'Trees and Shrubs of New Mexico" ( 1913 ), etc. 

Woot. & Standl. E. 0. Wooton and P. C. Standley; authors of "Flora of New Mexico" (1915). 
Wright. Charles Wright, 1811-1885, world-wide botanical collector but mainly in Texas ( 1837-

1852), Cuba and his native Connecticut; conespondent of Asa Gray and other notables of his ume. 
S. H. Wright. Samuel Hart Wright, 1825-1905, New York; published on Dichromena (Cyperaceae). 
Y. Wright. Ysabel Wright, published on the Cactaceae in 1937. 
Yates. Harris Oliver Yates, 1934- , David Lipscomb College, Nashville, Tennessee; Graminene. 
Yunck. Truman George Yuncker, 1891-1962, professor of botany, De Pauw University, Indiana; 

monographer of Cwcuta, Piper, Pepcromia. 
Zavortink. Joyce Robert Zavortink, 1930- , University of California, Los Angeles; Loasaceae. 
Zinn. Johann Gottfried Zinn. 1727-1759, professor of medicine, Gottingen, Germany. 
Zucc. Joseph Gerhard Zuccarini, 1797-1848, Gennan botanist, professor in Munich. 
Zuccag. Attilio Zuccagni, 1754-1807, Italian botanist. 
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(Page numbers in bold face indicate where the genus or species is treated. 
Names in italics are considered to be synonyms in our area. In the case of 
multiworded vernacular names the hyphen is used to denote sequence of 
words.) 

Abraham's balm, 1340 
Abrojo, 1091, 1634 
Abrojo de flor amarilla, 

905 

Abronia, 597 
Ameliae, 599 
angustifolia, 598 
Carletonii, 599 
carnea, 598 
cycloptera, 598

fragrans, 599 
micrantha, 598 
N ealleyi, 599

robusta, 599

speciosa, 599

texana, 599

Torreyi, 599 
Abutilon, 1025, 1038 

abutiloides, 1041 
americanum, 1041 
Berlandieri, 1041 
commutatum, 1041 
crispum, 1038 
glabriflorum, 1042 
Hulseanum, 1041 
hypoleucum, 1042 
incanum, 1040 
leucophaeum, 1041 
lignosum, 1041 
malacum, 1040 
Marshii, 1040 
Nealleyi, 1040 
Nuttallii, 1040 
parvulum, 1040 
ramosissimum, 1040 
sonorae, 1041 
texense, 1040 
Theophrasti, 1041 
triquetrum, 1040 
trisulcatum, 1040 
umbellatum, 1041 
Wrightii, 1041 

Acacia, 770, 1259, 1737 
amentacea, 773 
angustissima 

chisosiana, 1738 

hirta, 774 
texensis, 1738 

Berlandieri, 773, 77 4 
constricta, 772 

vernicosa, 772 
Emoryana, 774 
Famesiana, 772, 1738 
fern-, 774 
Greggii, 773, 1738 

arizonica, 1738 
Greggii, 1738 
Wrightii, 773 

hirta, 770, 774 
malacophylla, 773 
mescat-, 772 
neovernicosa, 772 
rigidula, 772 
Roemeriana, 773 
Schaffneri, 771 

bravoensis, 1738 
Schaffneri, 1738 

Schottii, 772 
Smallii, 1738 
texensis, 77 4, 1738 
tortuosa, 771, 772, 1737 
Wrightii, 773 

Acaciella, 770 
hirta, 774 
texensis, 774 

Acaciopsis, 770 
constricta, 772 
Schottii, 772 
ver11icosa, 772 

Acalypha, 923, 943 
gracUens, 946 

Delzii, 946 
gracilens, 946 
monococca, 947 

hederacea, 945 
Lindheimeri, 944 
monococca. 946 
monostachya, 945 
neomexicana, 945 
ostryaefolia, 944 
Poiretii, 943, 947 
radians, 945 
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rhomboidea, 945 
virginica, 946 

Acanthaceae, 1456 
Acanthochiton, 562 

Wrightii, 562 
Acaniliospermum, 1622 

australe, 1622 
Acanthus Family, 1456 
Acer, 1002, 1260, 1450 

barbatum, 1003 
-floridanum, 1003 
grandidentatum, 1002, 

1003 
brachypterum, 1003 
sinuosum, 1003 

Negundo, 1002 
texanum, 1002 

nigrum, 1003

rubrum, 1003 
Drummondii, 1003 
rubrum, 1003 
trilobum, 1003 

saccharum, 1003 
-floridanum, 1003 
grandidentatum, 1003

Aceraceae, 1001 
Acerates 

angustif olia, 1230 
auriculata, 1231 
decumbens, 1223 
viridiflora, 1227 

Achatocarpaceae, 601 
Achicoria aulce, 1731 
Achillea, 1704 

millefoliwn, 1704 
lanulosa, 1705 
occidentalis, 1705 

Achroanthes unifolia, 
445 

Achyranthes, 563 
aspera, 563 
p11iloxeroides, 568 
polygonoides, 568

Acleisanthes, 589 
acutifolia, 590 
anisophylla, 590 
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Berlandieri, 591 
crassifolia, 590 
Greg1;_ii, 591
longiliora, 590 
obtusa, 591 
Wrightii, 590 

Acnida, 551, 561 
alabamensis, 562 
cuspidata, 562 
tamariscina, 562 

Acorus, 343 
Calamus, 343 

Actinomeris, 1656 
altemifolia, 1656 

Acuan, 779 
acuminatum, 781 
Cooleyi, 781 
fallax, 780 
illinoense, 780 
leptolobum, 781 
obtusum, 780 
reticulatum, 780 
texanum, 782 
Tracyi, 782 
velutinum, 781 
virgatum, 782 

Adder's mouth, green-, 
445 

Adder's-tongue, 43 
Family, 42 

Adelia, 942 
V aseyi, 942 

Adenoplea Lindleyana, 
1203 

Adiantum, 52 
Capillus-Veneris, 53, 

68 
modestum, 53 
tricholepis, 53 

glabrum, 53 
Adicea pumila, 503 
Adelphia, 1011, 1259 

infesta, lOlJ. 
Adonis, 648 

annua, 648 
-morado, 1338

Aegilops, 139 
cylindrica, 139 

Aeschynomene, 853 
evenia, 854 
indica, 854 
viscidula, 853 

Aesculus, 1004, 1431 
arguta, 1004 
austrina, 1005 
Buckleyi, 1004 
discolor, 1005 

mollis, 1005 
glabra, 1004 

arguta, 1004 

Buckleyi, 1004 
Pavia, 1004, 1005 

discolor, 1005 
Havescens, 1005 
Pavia, 1005 

Afinador, 1001 
Afzelia 

cassioides, 1431 
Havardii, 1432 
texana, 1432 

Agalinis, 1433 
aspera, 1437 
caadoensis, 1436 
calycina, 1436 
edwardsiana, 1436 

glabra, 1436 
fasciculata, 1438 
Cattingeri, 1434 
heterophylla, 1437 
homalantha, 1436 
maritima, 1435 

grandiHora, 1435 
oligophylla, 1437 
prairie-, 1437 
pulchella, 1435 
purpurea, 1437 
spiciflora, 1435 
strictifolia, 1435 
tenuifolia, 1436 

leucanthera, 1436 
viridis, 1435 

Agaloma, 956 
angustlfolia, 969 
corollata, 969 
marginata, 966 

Agarito, 655 
Agastache, 1355 

breviHora, 1356 
Havardii, 1356 

cana, 1355 
micrantha, 1355 
neomexicana, 1356 
pallidiHora, 1356 

Havardii, 1356 
neomexicana, J 356 

verticillata, 1356 
Agave, 355, 419 

americana, 421 
marginata, 422 
medio-picta, 422 
striata, 422 

applanata, 420 
asperrima, 421 
Chisos-, 421 
chisosensis, 421 
false-, 355 
gracilipes, 421, 422 
Havard-, 422 
Havardiana, 422 
heterocantha, 420 

Index 

lecheguilla, 421, 422 
glomeruliftora, 421 

lata, 424 
lophantha, 421 
maculosa, 424 
neglecta, 420 
neomexicana, 422 
New Mexico-, 422 
Parry-, 422 
Parryi, 422 
rough-, 421 
scal:ira, 420 
slim-footed-, 422 
thorn-crested-, 421 
variegata, 424 
virginica, 423 
Weber-, 421 
Weberi, 421 

Agdestidaceae, 600 
Agdestis, 600 

clematidea, 600 
Ageratina 

havanensis, 1558 
herbacea, 1557 
Rothrockii, 1557 
Wrightii, 1558 

Ageratum, 1549 
corymbosum, 1549 

Agoseris cuspidata, 1725 
Agrimonia, 751 

microcarpa, 752 
parviHora, 752 
pumila, 752 
rostellata, 752 

Agrimony, 751 
Agrito, 895, 896 
Agropyron, 135, 136 

arizonicum, 135 
cristatum, 135 
desertorum, 135 
inerme, 136 
Smithii, 136 
trachycaulum, 136 

Agrostemma, 616 
Cithago, 616 

Agrostis, 142 
alba, 143 
avenacea, 143 
Elliottiana, 143 
exarata, 144 
gigantea, 143 
hyemalis, 143 

tenuis, 143 
palustris, 143 
perennans, 143 
scabra, 143 
semiverticillata, 142, 144 
stolonifera, 143 

Ahuehuete, 76 
Ailanthus, 911 
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altissima, 911 
glandulosa, 911 

Aira, 141 
elegans, 141

Aizoaceae, 602 
Ajuga, 1346

reptans, 1346 
Alacrancillo, 1289 
Alamillo, 455 
Alamo, 453, 455 

-blanco, 454 
-tembl6n, 456 
-vine, 1254

Albahaca, 553 
Albizia, 769 

Julibrissin, 769 
Albizzia, 769 
Alchemilla, 750 

microcarpa, 750 
Alder, 465 

black-, 994 
smooth-, 465 

Aletes, 1144
acaulis, 1144 
filifolius, 1144 

Aletris, 409 
aurea, 409 
farinosa, 409 

Alfalfa, 805 
Alfalfilla, 806 
Alfilerillo, 892 
Alfombrilla, 1330, 1322 

-del campo, 1325
-hedionda, 1328 

Algarobia, 783 
Algeritas, 655 
Algod6n, 1033 
Alhagi, 853 

camelorum, 853 
Alicoche, 1097 

yellow-, 1097 
Alisma, 96

parvi-florum, 96 
Plantago-aquatica 

parviflorum, 96 
subcordatum, 96 

Alismataceae, 95 
Alkali-grass, 381 
Allenrolfea, 547 

occidentalis, 547 
Alliaceae, 384 
Alligator-bonnet, 632 
Alligator-weed, 568 
Allionia, 577 

bracteata, 586 
Choisyi, 577 
ciliata, 584 
comata, 587 
gigantea, 585 
incarnata, 577 

melanotricha, 587 
nyctaginea, 586 
pratensis, 587 
trailing-, 577 

Allium, 384 
acetabulum 

Fraseri, 387 
canadense 

canadense, 386 
ecristatum, 386 
Fraseri, 387 
hyacinthoides, 386 
mobilense, 386 

cemuum, 389 
Coryi, 388 
deserticola, 389 
Drummondii, 388 

asexuale, 388 
Elmendorfii, 390 
Fraseri, 387 
Geyeri, 389
glandulosum, 390 
H ellerl, 388 
hyacinthoides, 386 
Kunthii, 390 
lavendulare 

Fraseri, 387 
macropetalum, 389 
mobilense, 386 
mutabile, 386 
Nuttallii, 388 
perdulce 

perdulce, 387 
Sperryi, 388 

rhizomatum, 390 
Runyonii, 387 
scaposum, 391 
stellatum, 390 
Zenobiae, 386 

Allolepis, 253 
texana, 253 

Allthom, 911, 1074 
Allthom Family, 1073 
Almond, Texas-, 759 
Alnus, 465, 1260 

rugosa, 465 
semtlata, 465 

Aloe 
American-, 423 
barbadensis, 413 
false-, 423 

Alopecurus, 145
carolinianus, 145 
myosuroides, 145 
pratensis, 145 

Alophia, 430 
Drummondii, 430 

Aloysia, 1334 
gratissima, 1335 

Schulzae, 1335 

1799 

ligustrina, 1335 
Schulzii, 1335 

lycioides, 1335 
macrostachya, 1334 
Wrightii, 1334 

Al.sine Baldwinii, 621 
Altamisa, 1632 
Altemanthera, 567, 1261 

Bettzickiana, 568 
caracasana, 567
peploides, 568 
phlloxeroides, 568 
polygonoides, 568 
pungens, 567
repens, 568 

Althea, 1030 
Althaea, 1025, 1036 

officinalis, 1025 
rosea, 1036 

Alumroot, 719 
Amamastla, 518 
Amantillo, 1040 
Amapola, 663 

-del campo, 662, 1129
-grande, 1036

Amaranth, 553 
bonebract-, 556 
fringed-, 558 
green-, 559 
purple-, 558 
sandhills-, 556 
tropical-, 557 
Family, 551 

Amaranthacene, 551 
Amaranthus, 553, 1258, 

1261 
Acanthochiton, 563 
albus, 561 
annectans, 556 
arenicola, 556
australis, 562 
Berlandieri, 557 
Bigelovii, 558 
blitoides, 560 
califomicus, 553, 560
caudatus, 558 
chihuahuensis, 557 
chlorostachys, 559 
crassipes, 556 
cruentus, 558, 559 
6mbriatus, 558
gracilis, 561 
graecizans, 560, 561 
Greggii, 556
bybridus, 559, 560 
hypochondriacus, 558,

559 
leucocarpus, 558 
microphyllus, 560 
myrlantlius, 556 
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obcordatus, 557 
obovatus, 559 
Pahneri, 555, 560 
paniculatus, 558 
polygonoides, 557 
Powellii, 559, 560 
Pringlei, 558 
pubescens, 560 
retroflexus, 559 

salicifolius, 560 
scleropoides, 556 
spinosus, 558 
tamariscinus, 562 
Torreyi, 557 
viridis, 561 
W amockii, 556 
Wrightii, 559 

Amaranto rojo, 558 
Amaryllidaceae, 413 
Amaryllis Family, 413 
Amber-lily, 383 
Amblynotopsis -floribunda, 

1303 
Amblyolepis, 1674 

setigera, 167 4 
Ambrosia, 1257, 1258, 

1260, 1261, 1523, 
1630 

acanthicarpa, 1632 
aptera, 1632 
artemisiifolia, 1632 
bidentata, 1632 
cheiranthifolia, 1633 
confertiflora, 1631 
elatior, 1633 
Grayi, 1631 
Lindheimeriana, 1633 
psilostachya, 1633 
simulans, 1631 
trifida, 1632 

texana, 1632 
Amelanchier, 732 

alnifolia, 733 
arborea, 733 
denticulata, 733 
utahensis, 733 

Amellus villosus, 1567 
Ammannia, 1116 

auriculata, 1116 
coccinea, 1116 
teres, 1117 

Ammi, 1150 
majus, 1150 
Visnaga, 1150 

Ammocodon, 587 
chenopodioides, 587 

Ammoselinum, 1155 
Butleri, 1155 
Popei, 1155 

Amoreuxia, 1073 
Wri htii, 1073 

Amorpta, 761, 817 
canescens, 817 

glabrata, 817 
fruticosa, 818 

angustifolia, 818 
croceolanata, 818 
fruticosa, 818 
occidentalis, 818 

laevigata, 817 
paniculata, 818 
texana, 818 

glabrescens, 818 
Ampelamus albidus, 1235 
Ampelopsis, 1022 

arborea, 1022 
cordata, 1022 
heptaphylla, 1021 
mexicana, 1022 

Amphiachyris, 1573 
Amphyiachyris dracuncu

loides, 1575 
Amphicarpa, 878 
Amphicarpaea, 878, 879 

bracteata, 878 
Amphilophis, 195 
Amsinckia, 448, 1301 

intermedia, 1302 
lycopsoides, 1302 
micrantha, 1302 

Amsonia, 1211 
arenaria, 1214 
ciliata, 1213 

filifolia, 1213 
tenuifolia, 1213 
texana, 1213 

glaberrima, 1212, 1213 
hirtella, 1214 
illustris, 1213 
longiflora, 1215 
Pahneri, 1214 
repens, 1213 
salpignantha, 1215 
Standleyi, 1214 
tabernaemontana, 1213 

Gattingeri, 1213 
salicifolia, 1213 

texana, 1213 
Tharpii, 1214 

Amygdalus 
Havardii, 759 
minuti-flora, 759 
texana, 759 

Amyris, 907 
madrensis, 907 
texana, 907 

Anacahuite, 1281 
Anacardiaceae, 986 

Anacharis densa, 102 
Anacua, 1282 
Anagallis, 1185 

arvensis, 1185 
Anchistea virginica, 62 
Anchusa, 1280 
Ancistrocactus, 1107 

brevihamatus, lIOB 
Scheeri, 1108 
Tobuschii, 1108 
uncinatus, nos 

Wrightii, nos

Andrachne, 925 
arida, 925 
phyllanthoides, 925 

Andropogon, 191, 192, 
195 

altus, 197 
Amphilophis, 195 
arctatus, 194 
aristatus, 199 
barbinodis, 198 

perforatus, 198 
caricosus, I 99 
caucasicus, 198 
chrysocomus, 193 
cirratus, 192 
edwardsianus, 197 
Elliottii, 194 

gracilior, 194 
exaristatus, 196 
furcatus, 193 
Gerardi, 193 
glomeratus, 194 
gracilior, 194 
Hallii, 193 
hirtiflorus 

Feensis, 191 
hybridus, 197 
intermedius, 198 

caucasica, 198 
Ischaemum 

songaricus, 198 
nodosus, 199 
pertusus, 198 
provincialis, 193 
saccharoides, 196 

longipaniculatus, 196 
Torreyanus, 196 

Schizachyrium (Sect.), 
191 

scoparius, 192 
frequens, 192 
liUoralis, 192 
neomexicanus, 192 

sericeus, 199 
Spring/ieldii, 197 
subtenuis, 194 
fener, 191 
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temarius, 193 
virginicus, 194 

abbreviatus, 194 
hirsutior, 194 

W rightii, 197 
Androsace, 1183 

glandulosa, 1183 
occidentalis, 1183 
septentrionalis 

glandulosa, 1183 
Androstephium, 393 

coeruleum, 393 
violaceum, 393 

Aneilema, 366 
nudiflorum, 366 

Anemia, 45 
mexicana, 45 

Anemone, 648 
caroliniana, 649 
decapetala 

heterophylla, 649 
edwardsiana, 649 

petraea, 650 
heterophylla, 649 
lruloviciana, 649 
patens 

Wolfgangiana, 649 
tuberosa, 650 

Anemopsis, 448 
califomica, 448 

Anethum, 1163 
graveolens, 1163 

Angel, 1335 
Angelica-tree, 1139 
Angelitos, 1334 
Angiospermae, 84 
Anisacanthus, 1469 

insignis, 1469 
Wrightii, 1469 

Anisantha, 123 
rigida, 126 
rubens, 126 
tectorum, 126 

Anise-root, 1153 
Anisostic11us capreolata, 

1443 
Anneslia, 769 

herbacea, 710 
humilis, 770 

Annonaceae, 659 
Anoda, 1054 

cristata, 1054 
hastata, 1055 
lavaterioides, 1055 
pentaschista, 1054 

obtusior, 1054 
pygmaea, 1054 
Wrightii, 1055 

Anredera, 611 

baselloides, 611 
leptostachys, 612 
scandens, 611 
vesicaria, 612 

Antelope-horn, 1223 
Antennaria, 1617 

fallax, 1617 
marginata, 1617 
plantaginif olia 

ambigens, 1617 
Antenoron virginianum, 

523 
Anthaenantia, 147 

rufa, 148 
villosa, 148 

Anthemideae, 1533 
Anthemis, 1257, 1704 

nobilis, 1704 
Cotula, 1704 

Anthericum, 383 
Chandleri, 383 
Torreyi, 383 

Antigonon, 526 
leptopus, 526 

Antiphytum, 1303 
floribundum, 1303 
heliotropioides, 1304 

Anulocaulis, 592 
eriosolenus, 593 
gypsogenus, 593 
leisolenus, 593 

lasianthus, 593 
reflexus, 593 

Anychia dichotoma, 626 
Apaac, 1007 
Apache-plume, 750 
Aphanostephus, 1451, 

1603, 1612 
arizonicus, 1613 
Kidderi, 1613 
pilosus, 1613 
ramosissimus, 1613 
Riddellii, 1613 
skirrhobasis, 1613 

skirrhobasis, 1613 
thalassius, 1613 

Aphyllon 
ludovicianum, 1452 
multiflorum, 1451 
uni'florum, 1451 

Apios, 879 
americana, 879 

turrigera, 880 
Apium, 1151 

ammi, 1151 
graveolens, 1151 
leptophyllum, 1151 

Apocynaceae, 1211 
Apocynum, 1216 
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androsaemif olium, 1217 
cannabinum, 1217 

glaberrimum, 1217 
pubescens, 1217 

hypericifolium, 1217 
medium, 1217 

floribundum, 1217 
sibiricum, 1217 

cordigerum, 1217 
salignum, 1217 

Suksdorfii, 1217 
Apodanthera, 1510 

undulata, 1510 
Applemint, 1378 
Apteria, 434 

aphylla, 434 
setacea, 434 

Aquifoliaceae, 993 
Aquilegia, 636 

australis, 637 
canadensis, 637 

latiuscula, 637 
Chaplinei, 637 
chrysantha, 637, 638 
Hinckleyana, 637 
latiuscula, 637 
longissima, 638 
phoenicantha, 637 

Arabidopsis, 685 
Thaliana, 685 

Arabis, 677 
canadensis, 678 
Fendleri, 678 
petiolaris, 678 
rnptans, 693 

Araceae, 341 
Aralia, 1139 

bicrenata, 1139 
racemosa, 1139 
spinosa, 1139 

Araliaceae, 1139 
Arbutus, 1174 

texana, 117 4

xalapensis, 117 4 
texana, 117 4 

Arce, 1002 
Arceuthobium, 7 4, 503 

campylopodum 
divaricatum, 504 

<livaricatum, 504 
robustum, 504 
vaginatum 

cryptopodum, 504 
Arctostaphylos, 1174 

pungens, 1174 
Arenaria, 621 

alsinoides, 623 
Benthamii, 622 
Drummondii, 624 
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Fendleri, 623 
Jamesiana, 622 
lanuginosa, 623 

cinerascens, 623 
lanuginosn, 623 

livermorensis, 623 
ludens, 622 
Nuttallil, 624 
patula, 623 

patula, 624 
robusta, 624 

serpyllifolia, 622 
stricta, 623 

texana, 623 
texana, 623 

Argemone, 663 
aenea, 665 
albi.Bora 

texana, 667 
aurantiaca, 665 
chisosensis, 666 
intermedia, 667 
mexicana, 664 
pinnatifida, 666 
polyanthemos, 666 
sanguinea, 666 
squarrosa 

glabrata, 665 
Argythamnia, 939 

aphoroides, 940 
argyraea, 941 
humilis, 941 

humilis, 941 
laevis, 941 

mercurialina, 940 
mercurialina, 941 
pilosissima, 941 

neomexicana, 941 
serrata, 942 
simulans, 940 

Ariocarpus, 1113 
6ssuratus, 1113 

Arisaema, 341 
Dracontium, 342 
quinatum, 342 
triphyllum, 342 

pusillum, 342 
Stewardsonii, 342 

Aristida, 103, 255 
adscensionis, 257 
affinis, 259 
arizonica, 259 
barbata, 260 
basiramea, 258 

Curtissii, 258 
Curtissii, 258 
desmantha, 257 
dichotoma, 258 
dissita, 260 

divaricata, 260, 261 
Fendleriana, 259 
glauca, 259 
hamulosa, 261 
intermedia, 258 
lanosa, 259 
longespica, 258 

geniculata, 258 
longiseta, 259 
oligantha, 257 
pansa, 260 
purpurascens, 258 
purpurea, 259 
ramosissima, 258 
Roemeriana, 260 
Orcuttiana, 261 
ternipes, 261 

minor, 261 
virgata, 258 
Wrightii, 259 

Aristolochia, 506 
brevipes, 509 

acuminata, 509 
W rightii, 509 

Coryi, 508, 509 
hastata, 508 
longi!lora, 508 
Marshii, 508 
reticulata, 507 
Serpentaria, 507, 508 

hastata, 508 
tomentosa, 508 
Watsonii, 509 
Wrightii, 509 

texana, 509 
Aristolochiaceae, 506 
Aronia 

arbutifolia, 732 
macrophylla, 732 

Arrow-arum, 342 
Arrowhead, 97 
Arrowroot Family, 433 
Arrow-weed, 1619 
Arrow-wood, 1497, 1498 

southern-, 1498 
Artemisia, 1257, 1705 

absinthium, 1705 
albula, 1706 
annua, 1706 
Bigelovii, 1706 
campestris 

caudata, 1706 
Carruthii, 1706 
caudata, 1706, 1707 
dracunculina, 1707 
dracunculoides, 1707 
Dracunculus, 1705 
6lifolia, 1451, 1452, 

1706 

Index 

frigida, 1706 
glauca, 1705, 1706, 1707 
gnaphalodes, 1706 
kansana, 1706 
Lindheimerlana, 1706 
ludoviciana, 1706 
mexicana, 1706 
redolens, 1706 
rhizomata, 1706 
texana, 1706 
tridentata, 1705, 1706 
vulgaris, 1706 

americana, 1706 
Wrightii, 1706 

Artichoke, Jerusalem-, 
1649 

Arum Family, 341 
Arundinaria, 112 

gigantea, 112 
Arundo, 115 

Donax, 115 
Asclepiadaceae, 1219 
Asclepias, 1219, 1234 

1258 
amplexicaulis, 1224 
arenaria, 1227 
asperula, 1223 

asperula, 1223 
capricomu, 1223 
decumbens, 1223 

auriculata, 1231 
brachystephana, 1232 
capricomu, 1223 
curassavica, 1233 
decumbens, 1223 
elata, 1224
Emoryi, 129.5 
Engelmanniana, 1230 
galioides, 1231 
glaucescens, 1224 
incarnata, 1233 

incamata, 1233 
longifolia, 1233 
pulchra, 1233 

involucrata, 1232 
lanceolata, 1230 

paupercula, 1230 
latifolia, 1228 
Lindheimeri, 1224 
linearis, 1231 
longicomu, 1224 
longifolia, 1233 
macrotis, 1222 
nummularia, 1226 
obovata, 1225 
oenotheroides, 1224 
perennis, 1234 
prostrata, 1229 
pumila, 1231 



purpurascens, 1226 
quinquedentata, 1230 
rubra, 1229 
scaposa, 1227

speciosa, 1225

Sperryi, 1222 
stenophylla, 1230 
subverticillata, 1231 
texana, 1228 
tomentosa, 1229 
tuberosa, 1226 

interior, 1226

terminalis, 1226 
variegata, 1228 
verticillata, 1232 

linearls, 1231 
viridiflora, 1227 
viridis, 1223 

Asclepiodora 
decumbens, 1223 
viridis, 1224 

Ascyrum, 1060 
hypericoides, 1060 

hypericoides, 1060 
multicaule, 1060 
oblongifolium, 1060 

stans, 1060 
Ash, 1192 

Arizona-, 1195 
Carolina-, 1193 
desert-, 1195 
flowering-, 1194 
fragrant-, 1194 
Gregg-, 1194 
little-leaf-, 1194 
Mexican-, 1195 
pop-, 1193 
prickly-, 910 
red-, 1194 
Texas-, 1194 
velvet-, 1195 
wafer-, 909 
water-, 1193 
white-, 1194 

Asimina, 659 
parviHora, 659 
triloba, 659

Asparagus, 406 
garden-, 406 
officinalis, 406 

Aspen, quaking-, 456 
Asperula, 1486 

arvensis, 1486 
Asp-head, 914 
Asphodel, false-, 380 
Aspicarpa, 914 

humilis, 914 
hyssopifolia, 914 
longipes, 914 

Asplenium, 63, 1737 

ebeneum, 64 
Palmeri, 63 
paroulum, 64 
platyneuron, 64 
resiliens, 64 
septentrionale, 1 737 
Trichomanes, 63 

Aster, 1257, 1258, 1259, 
1261, 1593, 1599 

arenosus, 1601 
azureus, 1596 

poaceus, 1596 
coerulesceos, 1596, 1597 
commutatus, 1598 

crassulus, 1598 
dumosus, 1597 

cordifolius, 1597

subulaefolius, 1597 
ericaefolius, 1601 
ericoides, 1597 
Eulae, 1596, 1597 
exilis, 1599 
Fendleri, 1598 
golden-, 1563 
hemisphaericus, 1600 
hesperius, 1596 
Kumlienii, 1598

lateriflorus, 1596, 1597 
flagellaris, 1597 
indutus, 1597 

linariifolius, 1600 
linearls, 1584 
multi0orus, 1598

oblongifolius, 1598 
angust_atus, 1598 
rigidulus, 1598 

ontarionis, 1597 
Palmeri, 1578 
paludosus 

hemisp_haericus, 1600 
pantotrichus, 1597 
paroulus, 1585 
patens, 1598 

gracilis, 1598 
praealtus, 1596, 1597 

imbricatior, 1596 
texicola, 1596, 1597 

prateasis, 1598, 1599 
phyllolepis, 1598 
puniceus, 1596 
sagittifolius 

Drummondii, 1595 
scabricaulis, 1596 
sericeus, 1598, 1599 
spinosus, 1599 
subulatus, 1599 

australis, 1599 
euroauster, 1599 
ligulatus, 1599 
subulatus, 1599 
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tanacetifolius, 1595 
tenuifolius, 1599

texanus, 1595 
parviceps, 1596 
texanus, 1596 

umbellatus 
latifolius, 1600 

vemalis, 1596 
white-, 1600 
W rightii, 1584 

Astereae, 1525 
Astragalus, 838 

allochrous, 847 
amphioxys, 843 
argillophilus, 845 
austrinus 

pleianthus, 850 
brazoensis, 851 
canadensis, 843 
caryocarpus, 846 
crassicarpus, 845 

Berlandieri, 846 
crassicarpus, 846 
trichocalyx, 846

distortus, 847 
distortus, 848 
Engelmannii, 848 

Emoryanus, 849 
Emoryanus, 849 
terlinguensis, 849 

giganteus, 845 
gracilis, 841 
gypsodes, 846 
huinistratus, 842 
Lambertii 

abbreviatus, 852 
leptocarpus, 850

Lindheimeri, 851

bellus, 851 
lotiflorus, 848 

nebraskensis, 849 
mexicanus, 846 
microphacos., 842 
missouriensis, 844 
mollissimus, 844 

Bigelovii, 845 
Coryi, 845

Earlei, 844

marcidus, 845 
mollissimus, 844 

Nuttallianus, 849, 851 
austrinus, 850

macilentus, 850 
Nuttallianus, 850 
pleianthus, 850 
trichocarpus, 850

zapatanus, 850 
pictiformis, 841 
plattensis, 846 
praelongus, 842 
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pnniceus, 842 
racemosus, 842 
reflexus, 851 
Reverchonii, 849 
Soxmaniorum, 848 
Tracyi, 847 
uliginosus, 843 
Waterfallii, 843 
Wootonii, 847 
Wrightii, 852 

Astranthium, 1603, 1610 
integrifolium 

ciliatum, 1610 
triflorum, 1610, 1611 

robustum, 1611 
Atamosco 

longifolia, 418 
pulchella, 418 
texana, 419 

Athyrium, 64 
asplenioides, 64 
Filix-femina 

asplenioides, 64 
Atriplex, 538, 1261 

acanthocarpa, 544 
arenaria, 543 
argentea, 542 

expansa, 542 
canescens, 543 
confertifolia, 544 
elegans, 541 
Greggii, 544 
holocarpa, 541 
Klebergorum, 541 
matamorensis, 544 
obovata, 544 
oppositifolia, 544 
patula 

hastata, 540 
pentandra, 543 
rosea, 540 
saccaria, 541 
semibaccata, 542 
texana, 543 
tuberculata, 543 
Wardii, 543 
Wrightii, 542 

Aunt Lucy, 1273 
Aureolaria, 1429 

dispersa, 1430 
£lava, 1430 

£lava, 1430 
macrantha, 1430 

grandiflora, 1430 
cinerea, 1430 
grandiflora, 1430 
serrata, 1430 

pedicularia 
pectinata, 1430 

pectinata, 1430 
Avena, 142 

fatua, 142 
fatua, 142 
sativa, 142 

Avens, 745 
white-, 746 

Averrhoa Carambola, 
893 

Avicennia, 1311 
gerrninans, 1311 
nitida, 1312 

Avicenniaceae, 1311 
Axocatzin, 1053 
Axonopus, 153, 155 

affinis, 156 
compressus, 156 
furcatus, 156 

Ayenia, 1055 
Berlandieri, 1056 
filiforrnis, 1056 
limitaris, 1056 
microphylla, 1057 
pilosa, 1056 

Azalea, 1177 
canescens, 1178 
early-, 1178 
hoary-, 1178 
nU<li-flora, 1178 
oblongifolia, 1178 
viscosa, 1178 

Azolla, 48, 344 
caroliniana, 48, 49 
mexicana, 49 

Baby-bonne�, 835 
Baby-breath, pink-, 

608 
Baccharis, 1259, 1260, 

1558 
angustifolia, 1561 
Bigelovii, 1561 
brachyphylla, 1559 
glutinosa, 1560 
halimifolia, 1560 
Havardii, 1562 
neglecta, 1561 
pteronioides, 1559 
ramulosa, 1559 
salicina, 1451, 1452, 

1561 
texana, 1560 
viminea, 1562 
Wrightii, 1560 

Bachelor's button, 1714 
Bacopa, 1412 

acuminata, 1413 
caroliniana, 1412 
Monnieri, 1412 

Index 

cuneifolia, 1412 
rotundifolia, 1412 

Bag-pod, 836 
Bahia, 1697, 1698, 1699 

absinthifolia, 1699 
Bigelovii, 1699 
biternata, 1699 
dealbata, 1699 
dissecta, 1699 
pedata, 1698 
W oodhousii, l 700 

Baileya, 1700, 1701 
multiradiata, 1701 
pleniradiata, 1701 

perennis, 1701 
Thurberi, 1701 

Bald cypress, 75 
Montezuma-, 76 

Ball moss, 356 
Ball-nettle, 1396 
Balloon-vine, 1006 

common-, 1007 
Balsam, 1008 
Balsam-apple, 1508 

wild-, 1508, 1512 
Balsamscale, 202 
Balsaminaceae, 1008 
Bamboo-vine, 411 
Baptisia, 799 

australis, 800 
laevicaulis, 800 

laevicaulis, 800 
leucantha, 800 
leucophaea, 800 

leucophaea, 800 
minor, 800 
Nuttalliana, 799 
sphaerocarpa, 800 
viridis, 800 

Barbados cherry, 913 
Barbara's-buttons, 1670 
Barbas de chivato, 651 
Barbed-wire cactus, 

1095 
Barberry, 654 

creeping-, 655 
Family, 654 
red-, 655 
Texas-, 655 

Barley, 137, 138 
foxtail-, 137 
little-, 138 

Barrel cactus, 1102, 
1103 

southwest-, 1103 
Barreta, 908 

-china, 1194
Bartlettia, 1708 

scaposa, 1708 
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Bartonia, 1209 
decapetala, 1085 
paniculata, 1209 
texana, 1210 
verna, 1739 

Basellaceae, 600, 611 
Basil, 1384 

-beebalm, 1373
Basket-Bower, 1713 
Bassia, 546 

hyssopifolia, 546 
Basswood, 1023 

American-, 1024 
Carolina-, 1024 
Flori<la-, 1024 

Bastardia, 1048 
viscosa, 1048 

Bataceae, 599 
Batatas, 1247 
Batidaceae, 600 
Batis, 600 

maritima, 600 
Batodendron arboreum, 

1175 
Bauhinia, 784, 788 

congesta, 785, 788 
Bay, red-, 661 

swamp-, 658 
sweet-, 658 

Bayberry Family, 456 
Bay-gall bush, 995 
Beach-tea, 934 
Beadfiower, 1341 
Bean, 886 

amberique-, 886 
coffee-, 836 
coral-, 880 
fuzzy-, 885 
kidney-, 887 
lima-, 887 
mat-, 887 
mescal-, 798 
moth-, 887 
poison-, 836 
potato-, 879 
purple-, 887 
sacred-, 633 
slick-seed-, 886 
tepary-, 888 

Beardgrass, 194 
bushy-, 194 
silver-, 196 
Texas-, 192 

Beard-tongue, 1421 
Beargrass, 395, 403 
Bear's-foot, 1620 
Beautyberry, 1339 

American-, 1339 
purple-, 1339 

Beauverdia 
uni-flora, 393 

Beaver-poison, 1145 
-wood, 494

Bebbia, 1671 
juncea, 1671 

Bedstraw, 1480 
bluntleaf-, 1484 
catchweed-, 1485 
cliff-, 1482 
<lye-, 1484 
fragrant-, 1485 
southwest-, 1484 
stiff marsh-, 1484 
Texas-, 1485 
woods-, 1484 

Bee blossom, 1126, 1335 
Bee brush, 1334 

common-, 1335 
woolly-, 1334 

Beebalm, basil-, 1373 
lemon-, 1372 
plains-, 1373 
spotted-, 137 4 

Beefsteak plant, 1376 
Beech, 465, 1449 

blue-, 463 
-drops, 1449
Family, 465
-fem, broad-, 68
-nut tree, 465

Beet, 528 
Beggar's-lice, 1291 
Beggar-ticks, 1661, 1662 
Beggar's ticks, 855 
Bejuco loco, 1023 
Belamcanda, 430 

chinensis, 430 
BellBower, 1515 

basin-, 1516 
Belvedere, 546 
Bentgrass, 142 

autumn-, 143 
creeping-, 143 
redtop-, 143 
spike-, 144 
spring-, 143 
water-, 144 

Benzoin aestivale, 661 
Bequilla, 836 
Berberidaceae, 654 
Berberis, 654 

haematocarpa, 655 
repens, 655 
Swaseyi, 655 
trifoliolata, 655 

glauca, 655 
Berchemia, 1012 

scandens, 1012 
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Berenjena, 1398 
Bergamont, wild-, 1372 
Bergia, 1067 

texana, 1067 
Berlandiera, 1623 

betonicifolia, 1625 
incisa, 1624 
longifolia, 1624 
lyrata, 1624 

macrophylla, 1624 
pumila, 1624, 1625 
texana, 1624, 1625 
tomentosa, 1624 

dealbata, 1624 
Bermuda-mulberry, 

1339 
Bernardin, 942 

myricaefolia, 943 
obovata, 923, 943 

Berry, June-, 732 
soap-, 1006 

Bertholetia sericea, 
1619 

Berula, 1146 
erecta, 1146 
pusilla, 1146 

Beta, 528 
vulgaris, 528 

Betony 
rock-, 1362 
shade-, 1362 
Texas-, 1361 

Betula, 464 
nigra, 464 

Betulaceae, 462 
Bi<lens, 1661 

aristosa, 1662 
mutica, 1662 

Bigelovii, 1663 
bipinnata, 1663 

bipinnata, 1663 
bitcrnatoirles, 1663 

discoidea, 1662 
frondosa, 1662, 1663 
laevis, 1663 
leptocephala, 1663 
mitis, 1662 
Nashii, 1663 
pilosa, 1663 
polylepis, 1662 
tripartita, 1662 

Bifora, ll46, 1258 
americana, 1146 

Bigelowia, 1576 
virgata, 1576 

Bignonia, 1443 
capreolata, 1443 
crucigera, 1443 

Bignoniaceae, 1442 
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Bilderdykia 

C onvolvulus, 522 
cristata, 522 

Billia, 1004 
Bindweed, 1246 

hedge-, 1246 
black-, 522 

Birch, 464 
Family, 462 
river-, 464 

Bird-beak, 1442 
Bird pepper, 1399 
Birthwort, 506 

Family, 506 
Bisbirinda, 911 
Bishop's-weed, 1150 

mock-, 1147 
Bisnaga, 1150 
Bitter-bloom, 1206 
Bitter-cress, 685 

hairy-, 686 
Bittersweet 

American-, 999 
climbin - 999 

Bitterweel, '1676, 1678 
Biventraria variegata, 

1229 
Biznaga de limilla, 1103 
Blackberry, 746 

-lily, 430
Black brush, 772 
Black-eyed susan, 1457 
Black-foot, 1620 
Black-haw, 1498 

southern-, 1498 
Blackjack, 490 
Black-mangrove 

Family, 1311 
Blackroot, 1617 
Bladder-pod, 699, 836 
Bladder-sage, 1348 
Bladderwort, 1452, 1455 

common-, 1454 
cone-spur-, 1455 
Family, 1452 
floating-, 1454 
homed-, 1454 
purple-, 1454 

Blanket flower, 1671 
Blaspheme-vine, 411 
Blazing-star, 1539 
Blepharidachne, 215 

Bigelowii, 215 
Blephariglottis 

Blephiiriglottis, 437 
Chapmanii, 438

ciliaris, 437 
cristata, 438 

Blepharodon, 1580 

Blepharoneurnn, 103, 223 
tricholepis, 223 

Blephilia, 1375 
ciliata, 1375, 1376 
hirsuta, 1376 

Bloodleaf, 563 
Palmer's-, 564 

Bloodroot, 662 
Blue curls, forked-, 

1346 
Bluebell, 653, 1208, 1515 

Family, 1514 
Bluebe�, 1175 

Elliott s-, 1177 
Bluebonnet, 802 

Chisos-, 803 
Texas-, 803 

Blue-eyed grass, 425 
Blue-eyes, baby-, 1273 
Blue-flag, southern-, 429 
Bluegrass, 131 

Canada-, 132 
Kentucky-, 132 
plains-, 132 
Texas-, 132 

Bluehearts, 1438 
Blue jack, 485 
Blue-star, 1211 
Bluestem, 192 

big-, 193 

little-, 191, 192 
sand-, 193 
silver-, 196 
splitbeard-, 193

Bluets, 1487 
small-, 1490 

Blue-vine, 1234 
Blue-weed, 1311, 1651 
Boehmeria, 500, 1257, 

1259, 1260 
cylindrica, 500 

cylindrica, 500, 501 
Drummondiana, 

501 
nivea, 500 
scabra, 501 

Boerhavia, 594 
Boerhaavia, 594, 1261 

anisopbylla, 595 
caribaea, 595 
coccinea, 595 
erecta, 596 
eriosolena, 593 
gracillima, 595 
intermedia, 596 
Lindheimeri, 596 
linearif olia, 595 
purpurascens, 596 
spicata, 597 

Incle:t 
tenuifolia, 596 
Torreyana, 597 
Wrigbtii, 596 

Bog-button, whitehead-, 
354 

Bog-moss, 347 
Family, 347 

Bogenhardia crispa, 
1038 

Bois-d' arc, 498 
Boltonia, 1609 

asteroides, 1609

diffusa, 1609 
latisquama, 1609 

Bombacaceae, 301 
Bommeria, 53 

hairy-, 53 
hispida, 53 

Bonamia, 1245 
aquatica, 1245 
ovalifolia, 1245 
M ichauxii, 1245 
villosa, 1245 

Bone-bract, Mexican-, 
1638 

Boneset, 1551 
blue-, 1556 
false-, 1547 

Borage Family, 1280 
Boraginaceae, 1280, 1288, 

1739 
Boraginoideae, 1302 
Borreria, 1492 

podocephala, 1492 
verticillata, 1492 

Borrichia, 1259, 1644 
frutescens, 1644 

Botelua, 244 
Bothriochloa, 192, 194, 

198 
alta, 197 
barbinodis, 197, 198 

barbinodis, 198 
perforata, 198

caucasica, 198 

edwardsiana, 196, 197 
exaristata, 195, 196 
hybrida, 197 
intermedia, 198, 199
Ischaemum, 198, 199 

songarica, 198 
pertusa, 198 
saccharoides, 196, 198 

longipaniculata, 
196, 197 

Torreyana, 196, 
197 

Springfieldii, 197 
Wrightii, 197 
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Baton blanco, 1492 
Bottle brush, 42 
Bo�chium, 43 

dissectum 
tenuifolium, 43 

obliquum, 43 
tenuif olium, 43 
virginianum, 43 

Bouchea, 1335 
linifolia, 1336 
prismatica 

brevirostra, 1336 
spathulata, 1336 

Bouchetia, 1406 
anomala, 1406 
erecta, 1406 

Bougainvillea, 576 
glabra, 576 

Bouncing-bet, 613 
Boussingaultia 

baselloides, 611 
leptostachya, 612 

Bouteloua, 243 
aristidoides, 247 
barbata, 246 
breviseta, 246 
chondrosioides, 247 
curtipendula,244,248 

caespitosa, 248 
curtipendula, 248 

eriopoda, 247 
-filiformis, 241 
gracilis, 244, 245 

stricta, 245 
hirsuta, 245 

pectinata, 245 
Kayi, 246 
pectinata, 245 
ramosa, 246 
repens, 247 
rigidiseta, 247 
simplex, 246 
trifida, 245, 246 
uniflora, 248 
Wamockii, 248 

Bouvardia, 1486 
scarlet-, 1486 
ternifolia, 1486 

Bowlesia, 1169 
incana, 1169 
septentrionalis, 1169 

Bow-wood, 498 
Box, running-, 1492 
Boxelder, 1002 
Box-leaf, 1738 
Boxthom fiddlewood, 

1338 
Brachiaria, 155 

ciliatissima, 155 

platyphylla, 155 
purpurascens, 175 

Bracken, 51 
Bradburia, 1563 

hirtella, 1563 
Brake, 52 
Bramble, 746 
Bramia Monnieri, 1412 
Brasenia, 633 

purpurea, 633 
Schreberi, 633 

Brasil, 1013 
Brassica, 689 

campestris, 690 
hirta, 689 
juncea, 690 
kaber, 690 
nigra, 689 
oleracea, 689 
Rapa, 689 

Brayodendron texanum, 
1189 

Brayulinea densa, 566 
Brazoria, 1357 

arenaria, 1358 
prairie-, 1358 
pulcherrima, 1358 
sand-, 1358 
scutellarioides, 1358 
truncata, 1358 

Breweria 
aquatica, 1245 
humistrata, 1245 
M ichauxii, 1245 
ovalifolia, 1245 
Pickeringii 

Pattersonii, 1245 
villosa, 1245 

Breynia, 923 
Bricho, 792 
Brickellia, 1259, 

1544, 1551 
baccharidea, 1546 
brachyphylla, 1545 

brachypbylla, 1545 
Hinckleyi, 1545 
terlinguensis, 1545 

califomica, 1546 
conduplicata, 1545 
Coulteri, 1547 
cylindracea, 1545 
dentata, 1546 
Fendleri, 1544, 

1547 
grandifl.ora, 1547 
Hinckleyi, 1545 
laciniata, 1546 
parvula, 1545 
Riddellii, 1546 
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Shineri, 1544, 1547 
venosa, 1546 
veronicaefolia 

petrophila, 1546 
viejensis, 1546 
Wrightii, 1546 

reniformls, 1546 
Brier, bull-, 412 

cat-, 409, 411 
horse-, 412 
saw-, 411 
sensitive-, 775 
sweet-, 754 

Bristlegrass, plains-, 186 
Bristlehead, 1538 
Brittle-stem, 1708 
Brittoniastrum 

neomexicanum, 1356 
Briza, 134 

maxima, 134 
minor, 134 

Brocamelia, 1341 
Brodiaea 

coerulea, 393 
uniflora, 393 

Brome, 123 
Bromeliaceae, 354 
Bromus, 123 

anomalus, 125 
lanatipes, 125 

arizonicus, 126 
catharticus, 126 
ciliatus, 125 
commutatus, 125 
japonicus, 125 
lanatipes, 124 
molliformis, 125 
mollis, 126 
polyanthus, 126 
pubescens, 124 
purgans, 124 
Richardsonii, 125 
rigidus, 126 

Gussonei, 126 
rubens, 126 
secalinus, 125 
tectorum, 126 

glabratus, 126 
texensis, 124 
unioloides, 126 

Brongniartia, 832 
minutifolia, 832 

Brook-feather, 635 
Brooklime, American-, 

1428 
Brookweed, 1182 
Broomrape, 1450 

Family, 1449 
Broomsedge, 194 
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Broomweed, 1573, 157 4 
false-, 1713 

Broom-wood, 1058 
Broomwort, 1416 

sweet-, 1416 
Broussonetia, 498 

papyrifera, 498 
Browallia texana, 1406 
Brown-eyed Susan, 1641 
Brownfoot, 1721 
Brunnichia, 510, 527 

cirrhosa, 527 
ovata, 527 

Brush-holly, 1078 
Bryophyllum 

tubiftorum, 717 
Buchloe, 249 

dactyloides, 249 
Buchnera, 1438 

americana, 1438 
breviflora, 1438 
floridana, 1438 

Buckeye, 1004 
Family, 1004 
Mexican-, 1006 
Ohio-, 1004 
red-, 1005 
Texas-, 1006 
white-, 1004 

Buckthom, 1011, 1478 
Family, 1008 

Buckwheat, 510 
wild-, 510 
-tree, 993

Buddleja, 1202 
Lindleyana, 1203 
marrubiifolia, 1203 

occidentalis, 1203 
racemosa, 1203 

incana, 1204 
scordioides, 1203 
sessiliflora, 1203 

Buddlejaceae, 1200 
Buena moza, 1407 
Buffalo bur, 1397 
Buffalo Grass, false-, 

216 
Buffelgrass, 188 
Bugle, 1346 
Bugle-weed, 1376 

Virginia-, 1376 
Bugloss, viper's-, 1311 
Buglossoides, 1309 

arvense, 1309 
Bulbostylis, 278 

capillaris, 278 
ciliatifolia, 278 
juncoides, 279 

ampliceps, 279 

Bull-nettle, 1396 
Bulrush, 263 

giant-, 267 
great-, 267 
hard-stem-, 266 
salt-marsh-, 264 
soft-stem-, 267 
three-square-, 266 

Bumelia, 1187 
angustifolia, 1188 
celastrina, 1188 
lanuginosa, 1188, 1189 

albicans, 1188 
oblongifolia, 1188 

albicans, 1188 
oblongifolia, 1188 

rigida, 1188 
rigida, 1188 
texana, 1189 

texana, 1189 
lycioides, 1188 
monticola, 1189 
rigida, 1188 
riograndis, 1189 
Smallii, 1188 
texana, 1189 

Bunchberry, 1339 
Bunch-grass, 404 
Bunchflower, 384 
Bupleurum, 1149 

lancifolium, 1150 
rotundifolium, 1149 
subovatum, 1150 

Blur-clover, 804, 805 
small-, 805 
spotted-, 805 

Bur-cucwnber, 
one-seeded-, 1513 

Burhead, 96 
Burmannia, 434 

biflora, 434 
capitata, 434 
Family, 433 

Burmanniaceae, 433 
Burnet, prairie-, 752 
Burning bush, 999 
Bumweed, 1712 
Bur-reed, 86 

Family, 86 
Burro-brush, 1630 
Bursting-heart, 999 
Bur-vervain, 1337 
Burweed, 1707 

button-, 1707 
Bush clover, Chinese-, 

872 
creeping-, 871 
hairy-, 872 
Japanese-, 872 

Index 

Korean-, 872 
round-head-, 872 
slender-, 871 
tall-, 871 
Texas-, 871 
trailing-, 871 

Bushmint, cluster-, 1354 
Butomaceae, 100 
Buttercup, 641 

creeping-, 646 
large-, 647 
prairie-, 647 

Butter-and-eggs, 1426 
Butterfly pea, 878 
Butterfly-bush, 1202, 

1203 
wand-, 1203 

Butterfly-flower, 1403 
Butterfly-weed, 1226 
Butterprint, velvet-leaf-, 

1041 
Butterweed, 1711 
Butterwort, small-, 1455 
Buttonbush, 1491 

common-, 1491 
Button clover, 805 
Buttonweed, 1494, 1495 

prairie-, 1496 
rough-, 1496 
slender-, 1495 
smooth-, 1494 

Buttonwood, 728 

Cabomba, 632 
caroliniana, 632 

Cabradora cimarrona, 
1334 

Cacalia, 1712 
lanceolata, 1712 
plantaginea, 1712 
tuberosa, 1712 

Cacanapo, 1093 
Cacao Family, 1055 
Cactaceae, 1087 
Cactus, barbed-wire-, 

1095 

barrel-, 1102, 1103 
button-, 1104 
Family, 1087 
fish-hook-, 1100 
hedgehog-, 1095, 1103 
pin-cushion-, 1100 
star-, 1104 
strawberry-, 1098 

Cadilla de balsa, 1337 
Cadillo, 189, 905 
Caesalpinia, 794, 797 

atropunctata, 797 
brachycarpa, 796 
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caudata, 796 
drepanocarpa, 798 
Drummondii, 796 
Gilliesii, 795 
Jamesii, 796 
melanosticta, 797 

Parryi, 797 
Mexican-, 795 
mexicana, 795 
oxycarpa, 796, 1738 
Parryi, 797 
phyllanthoides, 795 
texensis, 796 

Caesalpinioideae, 761 
Cakile, 690 

fusiformis, 691 
geniculata, 691 

Calabacilla loca, 1510 
· Calamintha arkansana,

1384 
Calamovilfa, 103, 217 

gigantea, 217 
Calamus, 343 
Calderona, 890 
Calico bush, 1327 
Calliandra, 769 

bi.flora, 770 
conferta, 770 
eriophylla, 770 
herbacea, 770 
humilis, 770 

Callicarpa, 1259, 1339 
americana, 1339 

lactea, 1339 
Callirhoe, 1033 

alcaeoides, 1035 
digitata, 1035 

alba, 1035 
digitata, 1035 
stipulata, 1035 

geranioides, 1035 
involucrata, 1034 

involucrata, 1035 
lineariloba, 1035 
novomexicana, 

1035 
leiocarpa, 1035 
Papaver, 1034 
peclata, 1035 
scabriuscula, 1034 
triangulata, 1035 

Callisia, 365 
repens, 365 

Callitrichaceae, 985 
Callitriche, 985 

Austinii, 986 
deflexa 

Austinii, 986 
heterophylla, 986 

Nuttallii, 986 
palustris, 985 
peploides, 986 
terrestris, 986 
vema, 985, 986 

Calonyction, 1247 
aculeatum, 1250 
Bona-nox, 1250 
muricatum, 1250 

Calopogon, 440 
barbatus, 440 
pulchellus, 440 

Caltrop, 905 
Family, 901 

Calycocarpum, 656 
Lyonii, 656 

Calycoseris, 17!9 
Wrightii, 1729 

Calydorea texana, 431 
Calylophus, 1121 

australis, 1123 
Drummondianus, 1123 

Berlandieri, 1123 
Drummondianus, 

1123 
Hartwegii, 1121 

Fendleri, 1122 
filifolius, 1122 
Hartwe ·· 1122 
lavanduYil'olius, 

1122 
Maccartii, 1122 
pubescens, 1122 

serrulatus, 1123 
Tubicula, 1122 

Calymmandra candida, 
1614 

Calyptocarpus, 1658 
vialis, 1658 

Calystegia, 1246 
fratemiflora, 1246 
sepium, 1246 

fraterniflora, 1246 
repens, 1247 

Camas, death-, 381, 382 
poison-, 382 
white-, 381 

Camassia, 394 
angustata, 394 
scilloides, 394 

Camelia americana, 1341 
Camelina, 704 

microcarpa, 704 
Camellia Family, 1059 

silky-, 1059 
wild-, 1059 

Camel-thorn, 853 
Camissonia, 1121 

chamaenerioides, 1121 

1809 
Camomile, 1704 
Camote del monte, 835 

-del raton, 797
Campanula, 1259, 1515 

Reverchonii, 1516 
rotundifolia, 1515 

Campanulaceae, 1514 
Camphor-tree, 660 
Camphor weed, 1563, 

1565, 1618 
Campion, 614 

Mexican-, 615 
starry-, 615 

Campsis, 1258, 1443 
radicans, 1443 

Canaigre, 516, 518 
Canatilla, 81, 83 
Canavalia, 883 

ensiformis, 883

maritima, 883 
Cancer•root, 1449, 1450 

-weed, 1366
Candelilla, 965 
Candle-berry, 457 
Candlewood, 1070 
Cane, Georgia•, 115 

giant-, 112 
Canela, 1619 
Canel6n, 912 
Canica, 1492 
Canna,-432 

Family, 432 
flaccida, 433 
glauca, 433 
indica, 433 

Cannaceae, 432 
Cafiuela, 42 
Cape-weed, 1333 
Caper Family, 706 
Caperonia, 942 

palustris, 942 
Capitana, 1657 
Capnoides crystallinum, 

669 
Capparaceae, 706 
Capparidaceae, 706, 1074 
Capii.foliaceae, 1496 
Capsella, 694 

Bursa-Pastoris, 694 
Capsicum, 1399 

annuum 
minus, 1399 

baccatum, 1399 
frutescens, 1399 

Capul, 1000 
-negro, 1013

Cardamine, 685 
bulbosa, 685 
hirsuta, 686 
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macrocarpa 
texana, 686 

parviflora 
arenicola, 685 

Cardaria, 697 
Draba, 697 

Cardinal Hower, 1522 
blue-, 1522 

Carclionema ramosissima, 
1737 

Carcli?spermum, 1006 
conndum 

villosum, 1007 
dissectum, 1006 
Halicacabum, 1007 
molle, 1007 

Cardo del valle, 1713 
-santo, 664

Carduus, 1715, 1716 
austrinus, 1719 
Helleri, 1719 
nutans, 1715 
spinosissimus, 1717 
tenuiflorus, 1715 

Carex, 261, 316 
abclita, 334 
alata, 338, 339 
albolutescens, 338, 339 
amphibola, 325 

globosa, 326 
rigida, 326 
turgida, 326 

annectans, 336 
arkansana, 336 
atlantica, 337 
aurea, 332 
austrina, 336 
Bicknellii, 338 
blanda, 327, 328 
brevior, 338, 339 
Brittoniana, 338 
bulbostylis, 326 
Bushii, 329, 330 
caroliniana, 330 

cuspidata, 330 
cephalophora, 336, 337 

angustifolia, 337 
cherokeensis, 323 
comosa, 322 
complanata, 330 
crebriflora, 328 
crinita, 332 

brevicrinis, 332 
M itc11elliana, 332 

crus-corvi, 335 
dasycarpa 

tenax, 333 
Davisii, 329 
debilis, 328 

decomposita, 335 
digitalls, 326 

asymmetrica, 326 
macropoda, 326 

ebumea, 333 
Emoryi, 331 
festucacea, 339 
flaccosperma, 326 
folliculata 

australis, 320 
Frankii, 322 
gigantea, 321 
glaucescens, 331 
gracilescens, 327 
granularis, 324 
gravida 

Lunelliana, 336 
grisea, 326 
hirsutella, 330 
Howei, 337 
hyalina, 337, 338 
hyalinolepis, 323 
hystericina, 322 
ignota, 328 
incomperta, 337 
intumescens, 321 
Joorii, 330 
lanu_ginosa, 324 
laxiffora 

M ichauxii, 328 
styw-flexa, 328 

Leavenworthii, 337 
leptalea, 316, 335 

Harperi, 335 
lonchocarpa, 320 
Longii, 338, 339 
louisianica, 321 
Lunelliana, 336 
lupuliformis, 321 
lupulina, 321 
lurida, 321 
Meadii, 325 
mesochorea, 337 
microdonta, 324, · 325 
microrhyncha, 333 
molesta, 339 
Muhlenbergii, 335, 336, 

337 
australis, 336 
austrina, 336 
1mervis, 336 

mmiculata, 332 
nigromarginata 

floridana, 334 
nigromarginata, 334 

normalis, 339 
oklahomensis, 335 
oligocarpa, 325 
oligosperma, 326 

onusta, 336 
oxylepis, 329 
physorhyncha, 334 
plana, 336 
planostachys, 333 
praegracilis, 339 
reniformis, 338, 339 
retroflexa, 337 
squarrosa, 323 

typhina, 323 
stellata, 332 
stipata, 335, 336 

maxima, 335 
oklahomensis, 335 

striatula, 327, 328 
stricta, 331 
styloflexa, 328 
tenax, 333 
tetanica, 325 

M eadii, 325 
texensis, 337 
triangularis, 336, 337 
tribuloides, 338, 339 
typhina, 323 
uberior, 335 
verrucosa, 331 

glaucescens, 331 
vulpinoidea, 336, 337 

platycarpa, 336 
vulpinoidea, 336 

Willdenovii, 334 
Carie-sedge, 316 

bottle-orush-, 322 
porcupine-, 322 

Cariaco de San Juan, 1329 
Cariaquito blanco, 1329 
Carlowrightia, 1259, 1467 

arizonica, 1469 
linearifolia, 1468 
parviflora, 1468 
serpyllifolia, 1468 
Torreyana, 1468 

Carminatia, 1549 
tenuiflora, 1549 

Carpenter-weed, 1357 
Carpenter's square, 1425 
Carpet grass, 1333 
Carpet-weed, 602, 905 

Family, 602 
threadstem-, 602 

Carpinaceae, 463 
Carpinus, 463 

caroliniana, 463 
Carpochaete, 1538 

Bigelovii, 1538 
Carrion-Hower, 411 
Carrizo, 115 
Carrot, 1157 

wild-, 1157 
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Carthamus, 1719 
lanatus, 1719 
tinctorius, 1719 

Carya, 459, 1259, 1260 
alba, 462 
aquati.ca, 460, 461 
arkansana, 462 
Buckleyi, 462 

arkansana, 462 
cordifonnis, 460 
illinoinensis, 460 
laciniosa, 461 
Lecontei, 460 
leiodermis, 462 
myristicaefonnis, 460 
ovata, 461 
Pecan, 460 
texana, 462 
tomentosa, 462 

Caryophyllaceae, 612, 1737 
Cascara sagrada, 1011 
Casparea fermyana, 785 
Cassava, 955

Cassia, 785 
acutifolia, 789 
alata, 789 
aristellata, 789 
bauhinioides, 787 
bicapsularis, 789 
calycioides, 790 
chamaecristoides, 789 
corymbosa, 788 
durangensis, 788 
fasciculata 

fasciculata, 790, 791 
Ferrisiae, 791 
puberula, 791 
robusta, 790, 791 

Greggii, 788 
hebecarpa, 792 
laevigata, 789 
leptadenia, 790 
Lindheimeriana, 787, 

791, 792 
marilandica, 792 
nictitans, 790 

nictitans, 790 
obtusifolia, 791 
occidentali-;, 792 
Orcuttii, 792 
pumilio, 787 
Roemeriana, 787 
texana, 789 
tora, 791 
Wislizenii, 788 

Cassytha, 661 
filiformis, 661 

Castalia 
elegans, 632 

lekophylla, 632 
odorata, 632 

Castanea, 466 
alnifolia, 467 

alnifolia, 466 
floridana, 466 

pumila, 466, 467 
Ashei, 466 
Margaretta, 467 
pumila, 466 

Castela, 9ll 
erecta 

texana, 912 
Nicholson ii 

texana, 912 
texana, 911 
tortuosa, 912 

Castilleja, 1439 
ciliata, 1441 
citrina, 1441 
elongata, 1441 
indivisa, 1442 

vivida, 1442 
integra, 1441 
labiata, 1441 
lanata, 1442 
latebracteata, 1442 
Lindheimeri, 1441 
Mearnsii, 1441 
mexicana, 1440 
purpurea, 1440 

citrina, 1441 
Lindheimeri, 1441 
purpurea, 1441 

sessiliflora, 1440 
purpurina, 1440 

tortifolia, 1440 
Williamsii, 1441 

Castor-bean, 953

Cat-foot, 1616 
Cat-tail, 85 

common-, 85 
Family, 84 
narrow-leaved-, 85 

Catalina, 970 
Catalpa, 1444 

bignonioides, 1445 
common-, 1445 
Family, 1442 
speciosa, 1445 

Catapodium, 130 
rigidum, 130 

Catawba-tree, 1445 
Catchfly, 614 

forked-, 615 
sleepy-, 614 
-gentian, 1208

Catclaw, 773, 777 
Caterpillar, 558 
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Catgut, 833 
Cathestecum, 248 

erectum, 248 
Catmint, 1356 
Catnip, 1356 
Cat's-tongue, 1337 
Caudoleucaena retusa, 775 
Cayaponia, 1511 

Boykinii, 1512 
quinqueloba, 1511 

Cayenne pepper, 1399 
Ceanothus, 1008, 1010, 

1257, 1259 
americanus, 1011 

Pitcheri, 1010 
Fendleri, 1010 
Greggii, 1010 
herl::iaceus, 1011 

pubescens, 1011 
ovatus, 1011 

Cebolleta, 417 
Cedar, mountain-, 79 

post-, 79 
rock-, 79 
salt-, 1068 
sand-, 80 

Cedro blanco, 76 
Cedron, 1335 

-del monte, 1335
Celastraceae, 998, 1738 
Celastrus, 999 

scandens, 999 
Celeri graveolens, 1152 
Celery, wild, 1151 
Celosia, 552 

argentea, 553 
cristata, 553 

cimarrona, 1338 
nitida, 553 
Palmeri, 553 
paniculata, 553 

Celtis, 412, 492, 505, 1259 
Berlandieri, 493 
crassif olia, 494 
H elleri, 493

iguanaea, 493 
laevigata, 493 

laevigata, 493 
reticulata, 494 
Smallii, 493

texana, 493 
Lindheimeri, 493 
mississippiensis, 493 
occidentalis, 494 

crassifolia, 494 
pallida, 493

reticulata, 493, 494 
spinosa 

pallida, 493 
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tenuifolia, 494 
georgiana, 494 
tenuifolia, 494 

Cenchrus, 187, 1707 
ciliaris, 188 
echinatus, 189 
incertus, 189, 217, 220 
longisetus, 188 
longispinus, 189 
myosuroides, 189 
nervosus, 188 
parviceps, 189 
paucifiorus, 189 

Cenicilla, 604 
Cenizo, 1420 
Centaurea, 1713 

americana, 1713 
Cyanus, 1714 
melitensis, 1714 
Picris, 1714 
repens, 1714 
solstitialis, 1714 

Centaurium, 1207 
Beyrichii 

Beyrichii, 1207 
glanduliferum, 1207 

calycosum 
brevillorum, 1207 
calycosum, 1207 

texense, 1207, 1739 
Centaury, 1207 

Lady Bird's-, 1207, 1739 
Centella, 1168 

asiatica, 1168 
erecta, 1168 

Centrosema, 878 
virginianum, 878 

Centunculus, 1185 
minimus, 1185 

Century-plant, 419, 421 
Cephalanthus, 1257, 1259, 

1260, 1491 
occidentalis, 1491 

califomicus, 1491 
pubescens, 1491 

salicifolius, 1491 
Cerastium, 618 

axillare, 619 
brachypodum, 619, 620 

compactum, 620 
Clawsonii, 619 
glomeratum, 619 
nutans, 620 
texanum, 619 
triviale, 620 
viscosum, 619 
vulgatum, 619 

holosteoides, 620 
Ceratochloa, 123 

Haenkeana, 126 
Ceratophyllaceae, 633 
Ceratophyllum, 633 

demersum, 634 
echinatum, 634 

echinatum, 634 
Ceratopteris, 69 

deltoidea, 69 
pteridoides, 69 
thalictroides, 69 

Cercidiwn, 794 
macrum, 794 
texanum, 794 

Cercis, 784 
canadensis, 784 

canadensis, 784 
mexicana, 784 
texensis, 784 

Cercocarpus, 751 
betuloides, 751 
brevifiorus, 751 
montanus, 751 

argenteus, 751 
glaber, 751 
paucidentatus, 751 

Cereus, 1094, 1102 
desert night-blooming-, 

1095 
Greggii, 1095 
pentagonus, 1095 
Poselgeri, 1095 

Cerothamus 
cerif erus, 457 
pumilus, 457 

Cestrum, 1402 
diumum, 1403 
noctumum, 1403 
Parqui, 1403 

Cevallia, 1083 
sinuata, 1083 

Chaerophyllwn, 1152 
Tainturieri 

dasycarpum, 1153 
Tainturieri, 1152, 1153 

texanum, 1152 
Chaetopappa, 1601 

asteroides, 1603 
grandis, 1603 
imberbis, 1603 

bellidifolia, 1601, 1602 
bellioides, 1603 
effusa, 1601, 1602 
Hersheyi, 1601 
Parryi, 1602 

Chaff-flower, 563, 567 
mat-, 567 
smooth-, 568 

Chaff-seed, 1438 
Chaffweed, 1185 

Index 

Chain fem, Virginia-, 61 
Chamaecrista, 788 

aristellata, 790 
leptadenia, 790 
nictitans, 790 
puberula, 791 
rostrata, 791 
texana, 789 

Chamaesaracha, 1261, 
1392, 1741 

coniodes, 1393, 1743 
Coronopus, 1393, 1741 
crenata, 1742 
edwardsiana, 17 41 
pallida, 1742 
sordida, 1393, 1742 
villosa, 1393, 1742 

Chamaesyce, 956 
acuta, 971 
albomarginata, 981 
ammannioides, 972 
angusta, 971 
arizonica, 982 
astyla, 980 
carunculata, 972 
chaetocalyx, 979 
cinerascens, 976 
cordifolia, 981 
F endleri, 979 

chaetocalyx, 979 
triligulata, 980 

Geyeri, 973 
glomerifera, 975 
glyptosperma, 977 
Golondrina, 978 
hirta, 975 
humistrata, 984 
hypericifolia, 975 
hyssopif olia, 97 4 
indivisa, 983 
laredana, 984 
lata, 972 
maculata, 984 
micromera, 978 
missurica, 97 4 

calcicola, 914 
nutans, 975 
Parryi, 973 
perennans, 979 
polycarpa 

simulans, 978 
prostrata, 984 
pycnanthema, 976 
revoluta, 974 
serpens, 981 
serpyllifolia, 977 
serrula, 983 
setiloba, 982 
stictospora, 984 
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supina, 984 
theriaca, 977 
villifera, 982 

Chanchaquilla, 896 
Chaparro amargoso, 911 

-prieto, 772
Chapote, 1189 
Chapotilla, 907 
Chaptalia, 1721 

nutans 
texana, 1722 

tomentosa, 1722 
Charlock, 690 
Chasmanthium, 116 

latifolium, 116, 117 
laxum, 117 
sessiliflorum, 117 

Chaste-tree, 1339 
common-, 1340 

Cheese-weed, 1035 
Cheilanthes, 55, 58 

aemula, 57 
alabamensis, 57 
aspera, 56 
castanea, 57 
Eatonii 

castanea, 57 
Eatonii, 57 

Feei, 56 
Fendleri, 58 
horridula, 56 
Kaulf ussii, 56 
lanosa, 56 
lanuginosa, 56 
lendigera, 57 
leucopoda, 56 
Lindheimeri, 58 
microphylla, 51 
tomentosa, 57 
villosa, 57 
Wootonii, 58 
Wrightii, 57 

Chenopodiaceae, 527 
Chenopodium, 529 

albescens, 536 
album, 537 
ambrosioides, 533 

anthelminticum, 533 
atrovirens, 535 
Berlandieri, 537 

Boscianum, 538 
sinuatum, 538 
Zschackei, 538 

Botrys, 532 
carinatum, 532 
camosulum, 535 
chenopodioides, 533 
cycloides, 534 
desiccatum, 533 

leptophylloides, 533 
Fremontii, 535 

farinosum, 535 
Pringlei, 535 

giganteum, 537 
gigantospermum, 536 
glaucum, 533 
hians, 534 
humile, 533 
hybridum, 536 
incanum, 535 
incisum, 532 
leptophyllum, 534 
missouriense, 537 
murale, 536 
neomexicanum, 535 
opulifolium, 537 
pallescens, 534 
Palmeri, 538 
pratericola, 534 
pumilio, 532 
quinoa, 529 
rubrum, 533 
Standleyanum, 536 
texanum, 538 
viride, 537 
vulvaria, 534 

Cherry, 756 
Barbados-, 913 
black-, 75S 
Indian-, 1012 
laurel-, 757 
wild black-, 758 
-tomato, 1394

Chervil, 1152 
wild-, 1153 

Chess, 123, 125 
downy-, 126 
Japanese-, 125 
foxtail-, 126 

Chestnut, 466 
horse-, 1004 

Chicalote, 664 
Chicken spike, 1515 

-thief, 1085
Chickweed, 618, 620 

common-, 620 
Indian-, 602 
water-, 985 

Chicory, 1724 
Chigger-flower, 1226 
Childing pink, 613 
Chile pajaro, 1338 

. -piquin, 1399 
Chillipiquin, 1399 
Chilopsis, 1259, 1444 

linearis, 1444 
glutinosa, 1444 

saligna, i444 
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China-root, 412 
China tree, 1005 
Chingma, 1041 
Chinograss, 246 
Chinquapin, 466 

downy-, 467 
Chintul, 290 
Chiococca, 1492 

alba, 1492 
Chionanthus, 1198 

virginica, 1198 
maritima, 1198 

Chipilin, 801 
Chisme, 607 
Chittam-wood, 988 
Chloris, 233, 238, 243 

andropogonoides, 238, 
240, 241 

argentina, 242 
Canterai, 242 
chloridea, 240 
ciliata, 242 
cucullata, 238, 240, 241 
distichophylla, 242 
Gayana, 238, 239 
inflata, 242 
latisquamea, 240, 241 
petraea, 243 
polydactyla, 242 
subdolichostachya, 240 
tenuispica, 240 
texensis, 240 
verticillata, 238, 240, 241 
virgata, 241, 242 

Choisya, 909 
dumosa, 909 

Chokeberry, common-, 757 
red-, 732 

Cholla, 1088 
Klein-, 1091 
sheathed-, 1091 
tree-, 1091 

C hondrophora virgata, 
1576 

Chondrosium, 243 
Chopo, 455 
Choristylis, 720 
Christmas cactus, desert-, 

1091 
Christmas vine, 1254 
Chrysactinia, 1683 

mexicana, 1683 
Chrysopsis, 1563 

angustifolia, 1567 
argentea, 1566 
Bakeri, 1567 
Ballardi, 1567 
Berlandieri, 1568 
canescens, 1568 
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Correllii, 1566 
cryptocephala, 1569 
foliosa, 1567 
fulcrata, 1569 
graminifolia, 1566 
hirsutissima, 1567 
hispida, 1567, 1569 

stenophylla, 1568 
imbricata, 1567 
mariana, 1567 
microcephala, 1566 
nervosum, 1566 
Nuttallii, 1567 
oligantha, 1566 
pilosa, 1567 
pumila, 1567 
resinolens, 1569 
scabrifolia, 1568 
senilis, 1569 
stenophylla, 1568 
Tracyi, 1566 
villosa, 1567 

canescens, 1568 
stenophylla, 1568 
viscida, 1569 

Chrysothamnus, 1576, 1577 
Baileyl, 1577 
nauseosus 

Bigelovii, 1577 
graveolens, 1577 

pulchellus, 1577 
spathulatus, 1576, 1577 
viscidiflorus 

ludens, 1577 
Cichorieae, 1534 
Cichorium, 1724 

Endivia, 1725 
lntybus, 1724 

Cicuta, 1145 
Curtissii, 1145 
maculata, 1145 
mexicana, 1145 

Cicutilla, 1627 
Cidrilla, 1330 
Cienfuegosia, 1033 

Drummondii, 1033 
sulphurea 

glabra, 1033 
Cigar-tree, 1444, 1445 
Cilindrillo, 1400 
Cinco llagas, 1446 
Cinna, 144 

arundinacea, 144 
Cinnamomum, 660 

camphora, 660 
Cinnamon Fem Family, 

45 
Cinquefoil, 744 

brook-, 744 

old-field-, 744 
sulphur-, 7 45 

Circaea quadrisulcata 
canadensis, 1136 

Cirsium, 1715 
altissimum, 1718 
carolinianum, I 719 
discolor, 1718 
Engelmannii, 1718 
flaccidum, 1719 
horridulum, 1715, 1717 
iowense, 1718 
megacephalum, 1718 
muticum, 1715, 1718 
ochrocentrum, 1717, 

1718 
perennans, 1718 
terranigrae, 1718 
texanum, 1718, 1719 

stenolepis, 1719 
Tumeri, 1716 
undulatum, 1717, 1718, 

1719 
vitta tum, 1717 
Wrightii, 1719 

Cissus, 1022, 1259, 1260 
Ampelopsis, 1022 
arborea, 1022 
incisa, 1022 
sicyoides, 1023 

Cistaceae, 1070 
Citharexylum, 1337 

Berlandieri, 1337 
brachyanthum, 1338 

glabrum, 1338 
spathulatum, 1338 

Citron, 1509 
Citrullus, 1509 

vulgaris, 1509 
citroides, 1509 

Citrus, 907 
aurantifolia, 907 
Aurantium, 907 
Family, 906 
Limonia, 907 
maxima 

uvacarpa, 907 
trifoliata, 907 

Chinaberry-tree, 912 
Cladium, 304 

califomicum, 305 
jamaicense, 305 

chinense, 305 
Clammy-weed, 707, 708 

Mexican-, 707 
Clappia, 1687 

suadaefolia, 1687 
Clapweed, 83 
Claret-cup, 1096 

Index 

Clarionea runcinata, 1721 
Clavellina, 1091 
Cla villo, 1486 
Claw, Devil's-, 1446 
Claytonia, 610 

Simsii, 610 
virginica, 610 

Clearweed, 502 
Cleavers, 1480, 1485 
Cleistes, 440 

divaricata, 440 
Clematis, 649, 650, 1259 

alpina, 652 
Beadlei, 653 
coccinea, 652 
crispa, 652 

Walteri, 653 
cylindrica, 652 

dioscoreifolia, 651 
Drummondii, 651 
filif era, 654 
glaucophylla, 652 
Pitcheri, 653 

-filif era, 654 
reticulata, 653 
scarlet-, 652 
Simsii, 654 
subreticulata, 653 
texensis, 652 
versicolor, 652 
Viorna, 653 
virginiana, 651 

Cleome, 707, 709 
aculeata, 710 
gynandra, 709 
Hassleriana, 710 
multicaulis, 710 
pungens, 710 
serrulata, 710 

albiflora, 710 
sonorae, 710 
spinosa, 710 

Cleomella, 711 
angustifolia, 711 
longipes, 711 

Cleomoideae, 706 
Clepe, 1013 
Clerodendrum, 1340 

Bungei, 1341 
foetidum, 1341 
indicum, 1341 

Clethra, 1173, 1260 
alnifolia, 1173 

Clethraceae, 1172 
Cliff brake, 53 

purple-, 54 
Cliffrose, heath-, 750 
Clif tonia, 993 

monophylla, 993 
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Clinopodium glabrum, 
1384 

Clitoria, 878 
mariana, 878 
temata, 878 

Cloakfem, wavy-, 59 
Clock-vine, 1457 
Closia, 1690 
Clover, 806 

buffalo-, 808 
bush-, 869 
button-, 805 
crimson-, 808 
cross-, 1484 
jackass-, 711 
mountain-, 808 
peanut-, 809 
Persian-, 808 
prairie-, 827, 871 
red-, 808 
sour-, 806 
tick-, 855 
white-, 809 

Club-flower, 1442 
Clubmoss, 37 

Family, 36 
foxtail-, 37 
creeping foxtail-, 37 
slender-, 37 
southern-, 37 

Cnidoscolus, 954 
texanus, 954 

Coamecatl, 526 
Coatante, 778 
Coccinea, 1514 

cordifolia, 1514 
Cocculus, 656, 1259 

carolinus, 656 
diversifolius, 656 

Cocblospermaceae, 1073 
Cochlospermum 

Family, 1073 
Cocklebur, 751, 1633 

spiny-, 1633 
Cockroach berry, 1398 
Cockroach plant, 1211 
Cocks-eggs, 1404 
Cockscomb, 553 
Cockspur, 576 
Codiaewn, 923 
C oelophragmus 

auriculatus, 681 
Coelostylis 

Lindheimeri, 1201 
texana, 1201 

Coffee-tree, Kentucky-, 793 
Cola de alacran, 1287, 1337 

-de caballo, 42
-de mico, 1288

-de zorrillo, 909
Coldenia, 1258, 1259, 1282 

canescens, 1284 
subnuda, 1284 

gossypina, 1284 
Creggii, 1283 
hispidissima, 1284 
mexicana 

mexicana, 1284 
tomentosa, 1284 

Coleosanthus venosus, 
1546 

Colic-root, 409 
Colima, 911 
Collinsia, 1426 

violacea, 1426 
violet-, 1426 

Cologania, 879 
angustifolia, 879 
confusa, 879 
longifolia, 879 
pallida, 879 

Colorin, 880 
Colubrina, 1009 

Greggii, 1009 
yucatanensis, 1010 

stricta, 1010 
texensis, 1010 

pedunculata, 1010 
Columbine, 636 

longspur-, 638 
wild-, 637 

Coma, 1188 
Comandra, 506 

pallida, 506 
Comfrey, wild-, 1292 
Comida de vibora, 83 
Commelina, 357 

angustifolia, 359 
anomala, 359 
communis, 358 
crispa, 359 
dianthifolia, 358 
diffusa, 358 
elegans, 358 
erecta, 358 

angustifolia, 359 
angustifolia, 359 
crispa, 359 

crispa, 359 
Deamiana, 359 
erecta, 359 

erecta, 359 
intercursa, 359 

virginica, 358 
Commelinaceae, 356 
Commelinantia, 359 

anomala, 359 
Commicarpus, 592 
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scandens, 592 
Compass plant, 1623 
Compositae, 1523, 1743 
Condalia,1013, 1258, 1259 

ericoides, 1013, 1014 
Hookeri, 1013 

Hookeri, 1014 
edwardsiana, 1014 

obovata, 1013 
spathulata, 1014 
viridis, 1014 

Reedii, 1014 
Wamockii, 1014 

Keameyana, 1014 
Wamockii, 1014 

Cone-flower, 1641 
prairie-, 1644 
purple-, 1639 

Confite blanca, 1329 
Confiturilla blanca, 1329 
Conium, 1150 

maculatum, 1150 
Conobea multifida, 1416 
Conoclinium, 1551 

betonicifolium, 1555 
betonicum, 1555 

integrifolium, 1555 
coelestinum, 1556 
Greggii, 1555 

Conopholis, 1450 
mexicana, 1450 

Conringia, 689 
orientalis, 689 

Consumption-weed, 1560 
Convolvulaceae, 1241 
Convolvulus, 1246, 1258 

arvensis, 1246 
equitans, 1246 
fratemiflorus, 1247 
hermannioides, 1246 
incanus, 1246 
sepium, 1246 

repens, 1247 
fraterniflorus, 1247 

Conyza, 1607 
bonariensis, 1608 
cunadensis, 1608 

canadensis, 1608 
glabrata, 1608 
pusilla, 1608 

Coulteri, 1609 
filaginoides, 1609 
ramosissima, 1608 
sophiaefolia, 1608 

Coon-tail, 633 
Cooperia, 416 

Drummondii, 417, 418 
Jonesii, 417 
pedunculata, 417 
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Smallii, 417 
Traubii, 417 

Copal tree, 911 
Coral bean, 880 
Coral-berry, 1501 
Coral-root, crested-, 446 

spotted-, 447 
spring-, 447 
striped-, 447 

Coralbeads, 656 
Coralillo, 1338 
Coralito, 601 
Corallorhiza, 447 

maculata, 447 
multi-flora, 441 
striata, 447 
Wisteriana, 447 

Corchorus, 1024 
hirtus, 1024 

orinocensis, 1024 
orinocensis, 1024 

Cordgrass, 249 
big-, 250 
gulf-, 250 
prairie-, 250 
salbneadow-, 250 
smooth-, 250 

Cordia, 1280, 1281 
Boissieri, 1281 
podocephala, 1282 

Cordylanthus, 1442 
Wrightii, 1442 

Coreopsis, 1658 
basalis, 1660 

basalis, 1660 
Wrightii, 1660 

cardaminaefolia, 1660 
Drummondii, 1660 
grandiflora, 1659 
Harveyana, 1659 
intermedia, 1659 
lanceolata, 1659 

villosa, 1659 
linifolia, 1660 
longipes, 1659 
nuecensis, 1659 
pubescens, 1660 
similis, 1660 
stenophylla, 1660 
tinctoria, 1660 
tripteris, 1659 

subrhomboidea, 1659 
Coriandrum, 1146 

sativum, 1146 
Corisperrnum, 546 

hyssopifolium, 547 
nitidum, 547 

Corkwood, 457 
Family, 457 

Com, Indian-, 203 
Com-cockle, common-, 

616 
Com sperry, 1429 
Com-spurrey, 629 
Comaceae, 1170 
Comel, 1171 
Cornflower, 1714 
Comus, 1171 

asperifolia, 1172 
candidissima, 1172 
Drummondii, 1172 
Horida, 1172 
foemina, 1172 
racemosa, 1172 
stricta, 1172 

Corona de Cristo, 1082 
-de Ia reina, 526

Coronilla, 1078 
Coronopus, 705 

didymus, 705 
Correhuela, 656 

-de las doce, 1254
Correosa, 911 
Corydalis, 667 

aurea, 670 
aurea, 670 
occidentalis, 670 

campestris, 669 
crystallina, 669 
curvisiliqua, 669 

curvisiliqua, 669, 670 
grandibracteata, 670 

euchlamydeum, 610

Halei, 669 
micrantha, 669 

australis, 669 
micrantha, 669 
texensis, 669 

Coryphantha, 1108 
cornifera, 1111 

echinus, 1111 
dasyacantha, 1112 

dasyacantha, 1112 
varicolor, 1112 

Duncanii, 1112 
fragans, 1111 
Hesteri, 1111 
macromeris, 1108, 1110 

macromeris, 1110 
Runyonii, 1110 

minima, 1110 
missouriensis, 1112 

caespitosa, 1113 
robustior, 1113 

Muehlenpfordtii, 1110 
Nellieae, 1110 
ramillosa, 1111

Robertii, 1112 

Scheeri, 1110 
Scheeri, 1110 
uncinata, 1110 
valida, 1110 

Index 

Sneedii, 1112 
strobiliformis, 1111 

durispina, 1112 
strobiliformis, 1112 

sulcata, 1111 
Nickelsiae, 1111 
sulcata, 1111 

vivipara, 1110 
neomexicana, 1111 
radiosa, llll 
vivipara, 1111 

Cosmos, 1664 
parvifiorus, 1664 
sulphureus, 1664 

Cotinus, 988 
americanus, 988 
Coggygria, 988 
cotinoides, 988 

Cottea, 251 
pappophoroides, 251 

Cotton, 1033 
-batting, 1616
-rose, 1613
upland-, 1033
-weed, 568

Cottonflower, 565 
Cottontop, Arizona, 149 
Cottonwood, 453 

Arizona-, 455 
eastern-, 455 
lanceleaf-, 454 
narrowleaf-, 454 
plains-, 455 
Rio Grande-, 455 
Texas-, 455 

Cotula australis, 1743 
Cotyledon strictifiora, 716 
Coursetia, 835 

axillaris, 835 
Cow-cockle, 614 
Cow-herb, 614 
Cow-itch, 1022 

-vine, 1443
Cow-lily, yellow-, 632 
Cowania, 750 

ericaefolia, 750 
Cowbane, 1161 

spotted-, 1145 
Cowpea, 889 
Cowslip, American-, 1183 
Coyonostle, 1091 
Coyotillo, 1015 
Crab, wild-, 732 
Crab apple, wild-, 732 
Crabgrass, 149 



Index 

dwarf-, 151 
northern-, 150 
southern-, 151 
tropical-, 151 

Cracca, 833 
onobrychoides, 833 
tenella, 833 
virginiana, 833 

Crag-lily, 383 
Crameria, 889 
Crane-Hy, crippled-, 445 
Cranesbill, 890 
Crape-myrtle, 1114 
Crassulaceae, 714 
Crassula aquatica, 715 

Drummondii, 715

Crataegus, 734 
abbreviata, 7 42 
anamesa, 7 42 
antimima, 7 43 
antiplasta, 7 42 
apiifolia, 737 
arborea, 7 40 
berberifolia, 7 41 

berberifolia, 741 
edita, 741 

Berlandieri, 739 
brachyacantha, 737 
brachyphylla, 738 
brazoria, 7 40 
Bushii, 740 
calpodendron, 738 

calpodendron, 738 
globosa, 738 
hispida, 738 

cherokeensis, 740 
columbiana, 739 
crus-galli, 7 40 

bellica, 7 40 
dallasiana, 7 40 
Davisii, 7 42 
edita, 741 
Engelmannii, 741, 742 
glabriuscula, 7 42 

desertorum, 742 
Greggiana, 739 
indu·rata, 739 
invisa, 739 
limaria, 739 
Mackensenii, 739 
Marshallii, 737 
microcarpa, 737 
mollis, 739, 742 
montivaga, 741 
opaca, 737 
Pearsonii, 738 
poliophylla, 7 43 
pyracanthoides, 7 40 

arborea, 7 40 

uniqua, 740 
quercina, 739 
Reverchonii, 7 40 
rivularis, 737 
sabineana, 740 
spathulata, 737 
stenoseEala, 743 
sublobulata, 741 
sutherlandensis, 742 

spinescens, 142 
texana, 739 
Tracyi, 741 
unillora, 738 
uniqua, 740 
velutina, 142 
vibumifolia, 738 
viridis, 742 

abbreviata, 742 
velutina, 742 

Wameri, 741 
Crazy-weed, 844, 852 
Creeper, scarlet-, 1250 

thicket-, 1022 
trumpet-, 1443 
Virginia-, 1021, 1022 

Creosote bush, 901 
Crepis, 1735 

capillaris, 1735, 1736 
pulchra, 1735 
runcinata, I 735 

Crespa, 1368 
Cresp6n, 1114 
Cress, hoary-, 697 

mouse-ear-, 685 
rock-, 677 
spring-, 685 
water-, 686 
yellow-, 686 

Cressa, 1243 
aphylla, 1244 
depressa, 1244 
leafless-, 1244 
nudicaulis, 1244 
truxillensis 

vallicola, 1244 
Cresta de gallo, 553 
Crinkle-awn, 201 
Crinum, 419 

americanum, 419 
bulbispermum, 419 
strictum, 419 

strictum, 419 
Traubii, 419 

Cristatella 
erosa, 709 
Jamesii, 708 

Croftia parvifolia, 1468 
Croptilon, 1562 

divaricatum, 1562 
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divaricatum, 1563 
hirtellum, 1562 
Hookerianurn, 1563 

Cross clover, 1484 
Cross-vine, 1443 
Crotalaria, 800 

f ruticosa, 802 
incana, 801 
pumila, 801 
Purshii, 802 
retusa, 801 
sagittalis, 801, 802 
showy-, 801 
spectabilis, 801 

Croton, 923, 929, 938, 
939, 1258 

abruptus, 933 
argenteus, 939 
argyranthemus, 933 
Berlam;lieri, 931 
capitatus, 935 

albinoides, 936 
capitatus, 935 
Lindheimeri, 935 

ciliatoglandulifer, 929, 
932 

ciliatoglandulosus, 932 
Cortesianus, 933 
Coryi, 936 
corymbulosus 

thermophilus, 936 
dioicus, 934 
Engelmannii, 936 

albinoides, 936 
fruticulosus 932 
glandulosus, 935 

Lindheimeri, 935 
pubentissimus, 935 
septentrionalis, 935 

gracilis, 934 
humilis, 931, 932 
incanus, 932 
leucophyllus, 936 
Lindheimerianus, 937 

Lindheimerianus, 
937 

Tharpii, 937 
luteovirens, 934 
maritimus, 934 
monanthogynus, 923 

929, 937, 938 
Muelleri, 936 

albinoides, 936 
neomexicanus, 934 
Palmeri, 937 
Parksii, 934 
Pottsii, 936 

Pottsii, 936 
thennophilus, 936 
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punctatus, 934 
Sancti-Lazari, 933 
scented-, 932 
silver-, 933 
Soliman, 931 
suaveolens, 932 
Texas-, 934 
texensis, 934, 935 
Tiglium, 929 
Torreyanus, 932 
trichocarpus, 933 
virens, 934 
woolly-, 935 

Crotonopsis, 923, 937 
elliptica, 938 
linearis, 938 
spinosa, 938 

Crow-needles, 1154 
Crow-poison, 382, 391 
Crowfoot, 236,641 

Family, 634 
Crownbeard, Lindheimer-, 

1657 
Crucif erae, 671 
Crucillo, 1486 
Crucita, 1555 
Crus-galli, 734 
Crusea 

allococca, 1496 
tricocca, 1496 

Cryptantha, 1294, 1299 
albida, 1297 
angustifolia, 1299 
barbigera, 1299 
Coryi, 1300 
crassipes, 1301 
crassisepala 

crassisepala, 1297, 
1298 

elachantha, 1299 
Jamesii 

Jamesii, 1299 
laxa, 1300 
multicaulis, 1300 
setosa, 1300 

mexicana, 1297 
micrantha, 1296 
minima, 1297 
oblata, 1300 
Palmeri, 1300 
Paysonii, 1301 
pterocarya 

cycloptera, 1298 
pusilla, 1298 
texana, 1299 

Cryptotaenia, 1153 
canadensis, 1153 

Cucumis, 1508 
Anguria, 1509 
dipsaceus, 1509 

Melo, 1509 
Dudaim, 1509 

Cucurbita, 1510 
foetidissima, 1510 
Pepo, 1510 
perennis, 1510 
texana, 1510 

Cucurbitaceae, 1506 
Cudweed, 1615 

clammy-, 1615 
fragrant-, 1616 
purple-, 1616 
white-, 1616 

Cuenta de oro, 1338 
Culantrillo, 53 
Culver's physic, 1427 

-root, 1427
Cumin, 1154 
Cuminum, 1154 

Cyminum, 1154 
Cunila, 1386 

origanoides, 1386 
Cup-flower, 1404 

Texas-, 1406 
Cup-fruit, white-, 1729 
Cupgrass, 153 

prairie-, 154 
Cuphea, 1117, 1738 

carthagensis, 1118 
glutinosa, 1739 
petiolata, 1118 
viscosissima, 1118 
Wrightii, 1118 

Cupressaceae, 76 
Cupressus, 76, 505 

arizonica, 76 
bonito, 76 

glabra, 76 
Cupseed, 656 
Curly-grass Family, 45 
Curly mesquite, 252 
Currant, 720 

buffalo-, 721 
golden-, 721 
Indian-. 1501 
-of-Texas, 655

Cuscuta, 661, 1241, 1255, 
1259 

applanata, 1261 
arvensis, 1257 
campestris, 1257 
Cephalanthi, 1257 
compacta, 1260 
Coryli, 1259 
cuspidata, 1260 
decipiens, 1258 
exaltata, 1261 
glabrior 

glabrior, 1257, 1258 

pubescens, 1258 
glandulosa, 1257 
glomerata, 1260 
Gronovii 

calyptrata, 1259 
Gronovii, 1259 
latiflora, 1259 

indecora 
indecora, 1258, 1259 
longisepala, 1259 

leptantha, 1261 
obtusiflora 

glandulosa, 1256 
pentagona, 1257 
Polygonorum, 1257 
Runyonii, 1258 
squamata, 1260 
suaveolens, 1258 
umbellata, 1261 

reflexa, 1261 
Custard-apple Family, 659 
Cutgrass, rice-, 114 
Cyclanthera, 1512 

dissecta, 1512 
Cycloloma, 529 

atriplicifolium, 529 
Cylindropuntia, 1089 
Cymbia, 1723 
Cymodocea, 94 

filiformis, 94 
manatorum, 94 

Cymopterus, 1158 
bulbosus, 1159 
Fendleri, 1158 
macrorhizus, 1159 
montanus, 1158 
multinervatus, 1159 

Cynanchum, 1234 
angustifolium, 1235 
barbigerum, 1235 

barbigerum, 1235 
breviflorum, 1235 

laeve, 1234 
Maccartii, 1235 
Palmeri, 1235 
palustre, 1235 
unifarium, 1235 
W atsonianum, 1235 

Cynareae, 1533 
Cynoctonum, 1202 

Mitreola, 1202 
sessilifolium, 1202 

Cynodon,237 
Dactylon, 237 
maritimus, 237 

Cynoglossum, 1291 
virginianum, 1292 
zeylanicum, 1292 

Cynosciadium, 1148 
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digitatum, 1148 
pinnatum, 1149 
pumilum, 1149 

Cynoxylon -floridum, 1172 
Cynthia, 1723 
Cyperaceae, 261 
Cyperus, 284, 285 

acuminatus, 294 
albiflorus, 296 
albomarginatus, 302 
alternifolius, 295 
arenicola, 293 
aristatus, 301 

Runyonii, 302 
articulatus, 290 
bipartitus, 303 
brevifolius, 304 
Buckleyi, 301 
cayennensis, 298 
cephalanthus, 297 
compressus, 291 
cyrtolepis, 294 . 
densicaespitosus, 30J 
diandrus, 303 
digitatus, 290 
dipsaciformis, 297, 299 
dissitiflorus, 297 
Eggersii, 301 
elegans, 292 

major, 292 
erythrorhizos, 289 
esculentus, 291, 297 
F endlerianus, 300 

debilis, 301 
Fendlerianus, 301 

ferax, 301 
ferruginescens, 301 
-/ilicinus, 302 
filiculmis, 300, 301 
flavescens, 303 
-flavus, 298 
giganteus, 289 
globulpsus, 298, 299, 

300 
Haspan, 296 

americanus, 296 
hermaphroditus, 297, 

298 
angustior, 297 

Houghtonii 
Bushii, 300 
uberior, 300 

huarmensis, 298 
hystricinus, 299 
inflexus, 302 
Iria,291 
f uncoides, 296 
laevigatus, 302 
lancastriensis, 299 

lanceolatus 
compositus, 303 

lentiginosus, 297 
macrocephalus, 301 
manimae, 301 
Martindalei, 300 
melanostachys, 303 
niger, 302, 303 

capitatus, 303 
castaneus, 303 
niger, 303 
obesus, 298 
ochraceus, 292, 293 

odoratus, 301 
onerosus, 295 
ovularis, 298, 299 

cylindricus, 299 
ovularis, 299 
robustus, 299 
sphaericus, 299 

oxycarioides, 301 
oxylepis, 292 
phaeolepis, 295 
Plukenetii, 299 
polystachyos 

leptostachyus 302 
paniculatus, 302 
polystachyos, 302 
texensis, 302 

pseudovegetus, 293, 294 
reflexus, 294 
refractus, 297, 299 
retrofractus, 297, 298, 

299 
retrorsus, 298, 299, 300 
rivularis, 303 
rotundas, 290 
rufescens, 294 
Schweinitzii, 300, 301 

debilis, 301 
seslerioides, 296 
sesquiflorus, 303 
setigerus, 290, 297 
speciosus, 301 
spectabilis, 300, 301 
strigosus, 296, 297, 299 

gracilis, 297 
subuniflorus, 298, 300 
surinamensis, 294 
tenuif olius, 304 
tenuis, 297 

lentiginosus, 297 
thyrsiflorus, 297 
uniflorus, 297, 298, 299, 

300 
floribundus, 298 
pseudothyrsiflorus, 298 

virens, 293, 297 
vulgaris 
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teretifructus, 302 
Wolfii, 299 

Cyphomeris, 591 
crassif olia, 592 
gypsophiloides, 591 
red-, 591 
sinuate-lobed-, 592 

Cypress, Arizona-, 76 
Family, 76 
southern-, 75 
standing-, 1264 
-vine, 1250

Cypripedium, 436 
Calceolus 

pubescens, 436 
parviflorum, 436 

pubescens, 436 
pubescens, 436 
veganum, 436 

Cyrilla, 992 
Family, 992 
racemiflora, 992 

Cyrillaceae, 992 
Cyrtomium, 66 
Cystopteris, 65 

bulbif era, 65 
fragilis, 65 

Dactylis, 135 
glomerata, 135 

Dactyloctenium, 236 
aegyptium, 236 

Daffodil, 414 
Dahoon, 997 
Daisy, camphor-, 1583

cowpen-, 1656
Engelmann-, 1625 
-fleabane, 1605
huisache-, 1674
lazy-, 1612 
Lindheimer-, 1625 
plains-, 1611 
rock-, 1689 
scratch-, 1562 
Sea ox-eye-, 1644 
sleepy-, 1569 
Tahoka-, 1585
western-, 1610 

Dalea, 819, 827, 1258 
alopecuroides, 822 
argyraea, 823 
aurea, 824 
bearded-, 824 
black-, 822 
brachystachys, 822 
candida, 829 
compacta, 830 
domingensis 

paucifolia, 827 
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Drummondiana, 830 
dwarf-, 825 
emarginata, 827 
enneandra, 824 
formosa, 510, 826 
foxtail-, 822 
frutescens, 510, 822 

laxa, 823 
glandulosa, 829 
golden-, 824 
Greggii, 826 
grisea, 830 
Hallii, 825 
H elleri, 832 
larnesii, 825 
axiflora, 824 
leporina, 822 

alba, 822 
longipila, 821 
lachnostachys, 821 
lanata, 823 
laniceps, 826 
lasiathera, 823 
multiflora, 828 
nana, 825 

carnescens 825 
nana, 825 

neomexicana, 821 
obovata, 830 
oreophila, 822 
phleoides, 829 
pogonathera, 824 

pogonathera, 824 
Walkerae, 824 

polygonoides, 822 
purple-, 823 
purpurea, 831 
Reverchonii, 831 
sabinale, 829 
scoparia, 821 
silver-, 823 
Stanfieldii, 831 
tenuifolia, 831 
terminalis, 823 
thyrsiflora, 826 
villosa, 830 
woolly-, 823 
Wrightii, 825 

Dallis grass, 161 
Damiana, 1079 
Damianita, 1683 
Dandelion, 1736 

common-, 1736 
dwarf-, 1723 
false-, 1725 
potato-, 1723 

Danthonia, 115 
sericea, 115 
spicata, 115 

Darnel, 130 
Dasistoma, 1431 

macrophylla, 1431 
pectinata, 1430 

Dasylirion, 404 
heteracanthium, 405 
leiophyllum, 405 
texanum, 405 
Wheeleri, 405 

Datil, 397 
Datura, 1259, 1404 

inoxia, 1405 
meteloides, 1405 
quercifolia, 1406 
Stramonium, 1405 

Tatula, 1405 
Wrightii, 1405 

Daubentonia, 836 
Drummondii, 836 
punicea, 836 

Daucosma, 1147 
laciniatum, 1147 

Daucus, 1157, 1259 
Carota, 1157 
pusillus, 1157 

David's milkberry, 1492 
Day-flower, 357 

false-, 359 
Day-lily, 391

tawny-, 391 
yellow-, 391 

Dead-nettle, 1363 
purple-, 1363 

Decodon, 1114 
verticillatus, 1114 

Decumaria, 725 
barbara, 725 

Deerberry, 1176 
Deer's-ears, 1209 
Deergrass, 232, 1118 
Delphinium, 634, 638 

Ajacis, 639 
alba, 639 

carolinianum, 640 
macroceratilis, 640 
madrense, 640 
orientale, 639 
vimineum, 641 
virescens, 639 

macroceratilis, 640 
Penardii, 640 
virescens, 640 
Wootonii, 640 

Demazeria rigida, 131 
Dendropogon usneoides, 

356 
Dennstaedtia, 51 

globulifera, 51 
Deringia canadensis, 1153 

Descurainia, 682 
andrenarum, 683 
Twlictorum, 683 
intermedia, 684 
multifoliata, 683

Menziesii 
ochroleuca, 683 

Incle% 

pinnata, 683 
brachycarpa, 683, 684

glabra, 683 
halictorum, 683 
intermedia, 684 
ochroleuca, 683 
pinnata, 683

Richardsonii 
incisa, 682 
viscosa, 682 

Rydbergii, 683 
Sophia, 682 

Desert-lavender, 1354 
-spoon, 405
-thorn, 1400
-willow, 1444

Desmanthus, 779 
acuminatus, 781 
brevipes, 781 
Cooleyi, 779, 781 
illinoensis, 779, 780 
]amesii, 781 
leptolobus, 779, 781 
obtusus, 780 
reticulatus, 780 
velutinus, 781 
virgatus, 781 

depressus, 782 
glandulosus, 782 
virgatus, 782 

Desmodium, 855 
arenicola, 864 
Bigelovii, 869 
bracteosum, 865 
canadense, 864 
canescens, 860, 861, 862 
canum, 859 
ciliare, 863 
cuspidatum, 865 
dichromum, 867 
Dillenii, 867 
Fernaldii, 866 
glabellum, 866 
glutinosum, 859 
Grahamii, 869 
illinoense, 862 
incanum, 860 
laevigatum, 867 
Lindheimeri, 861 
lineatum, 864 
marilandicum, 864 
M ichauxii, 860 
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neomexicanum, 868 
nudiflorum, 858 
Nuttallii, 866 
obtusum, 863 
ochroleucum, 861 
paniculatum 

epetiolatum, 867 
paniculatum, 867 

pauciflorum, 859 
psilophyllum, 869 
purpureum, 868
rigidum, 863 
rotundifolium, 860 
sessilifolium, 862 
strictum, 862 
supinum, 860
tortuosum, 868 
Tweedyi, 861, 862
viridiflorum, 865 
W rightii, 869 

Devil-weed, Mexican-, 
1599 

Devil's claw, 576, 1446 
common-, 1449 

Devil's-darning-needle, 
651 

-fig, 664
-grandmother, 1538
-head, 1104
-pincushion, 1104
-shoestring, 403, 833
-walking-stick, 1139

Dewberry, 746 
northern-, 749
southern-, 748

Dewdrop, purple-, 1521 
Dianthera 

americana, 1473 
subcoriacea, 14 73 

lanceolata, 1474
parviflora, 1463 
parvifolia, 1468 

Dianthus 
prolifer, 613 

Diapedium brac11iatum, 
1471 

Diaphoranthema 
recurvata, 356 

Diarrhena, 134 
americana, 134 

Dichaetophora, 1603, 1611 
campestris, 1611 

Dichanthelium, 165 
Dichanthium, 192, 195, 

198 
annulatum, 199
aristatum, 199 
sericeum, 199 

Dichondra, 1242 

argentea, 1243 
brachypoda, 1243 
carolinensis, 1243 
micrantha, 1243 
recurvata, 1243 
repens 

carolinensis, 1243 
Dichromena, 305 

colorata, 306 
latif olia, 306 
nivea, 306 
Reverchonii, 306 

Dicliptera, 1471 
brachiata, 1471 

glandulosa, 1471
Ruthii, 1471

Vahliana, 1471 
Dicotyledoneae, 447 
Dicranocarpus, 1665 

parviflorus, 1665 
Dicraurus, 565 

leptocladus, 565 
Didiplis diandra, 1117 
Digitaria, 148, 149 

adscendens, 149, 151 
arenicola, 152 
californica, 149
cognata, 152 
diversiflora, 149, 151 
filiformis, 152 

villosa, 152 
fimbriata, 151 
floridana, 151 
H itchcockii, 149 
insularis, 148 
marginata, 151 
Nealleyi, 151
patens, 149
Runyonii, 152 
sanguinalis, 149, 150, 

151 
serotina, 151 
texana, 152 
villosa, 152 
violascens, 151 

Dill, 1163 
Dioclea, 882 

multiflora, 883

Diodia, 1495 
teres, 1496 

setifera, 1496 
tetragona, 1496 
tricocca, 1496 
virginiana, 1495 

latifolia, 1496 
Dioscorea, 424 

alata, 424 
paniculata, 425 
quatemata, 425 
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villosa, 425 
Dioscoreaceae, 424 
Diospyros, 1189, 1261 

texana, 1189 
virginiana, 1189 

Diplanthera 
Beaudettei, 94 
Wrightii, 94 

Diplotaxis, 689 
muralis, 689 

Diplothrix, 1634 
Distichlis, 254 

spicata, 254 
spicata, 254 
stricta, 254 

Ditaxis, 939 
aphoroides, 940 
humilis, 941 
mercurialina, 941 
neomexicana, 941 

Ditch-grass family, 94 
Dithyrea, 706 

Griffethsii, 706
Wislizenii, 706 

Griffithsii, 706 
Palmeri, 706 

Ditremexa, 792 
marilandica, 792 

Dittany, 1386 
Dock, 516 

curly-, 518
fiddle-, 518 
pale-, 518 
swamp-, 517 
yellow-, 518 

Dodder, 1255
button-bush-, 1257 
field-, 1257 
hazel-, 1259 
pretty-, 1258
smartweed-, 1257 

Dodecatheon, 1183 
Meadia, 1183

Doellingeria, 1599, 1600 
umbellata 

latifolia, 1600 
Dogbane, 1216

climbing-, 1215
Family, 1211 
prairie-, 1217 
spreading-, 1217

Dog's-tooth-violet, 392
white-, 393

Dogweed, 1680
ashy-, 1681 

Dogwood, 1171
English-, 1172 
Family, 1170 
flowering-, 1172 
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poison-, 990 
rough-leaf-, 1172 

Dolicnolus, 884 
americanus, 885 
Drummondii, 885 
erectus, 885 
latifolius, 885 
minimus, 884 
simplicifolius, 885 
texensis, 885 
Torreyi, 885 

Dollar-leaf, 885 
-weed, 1051

Douglas-fir, 74 
blue-, 74 

Draba, 692 
ammophila, 694 
brachycarpa, 693 
caroliniana, 693 
chrysant11a, 693 
cuneifolia 

cuneifolia, 694 
H elleri, 694 
integrifolia, 694 
leiocarpa, 694 
platycarpa, 694 
sonorae, 694 

Gilgiana, 693 
platycarpa, 693 
reptans 

micrantha, 693 
reptans, 693 

Standleyi, 693 
Dracocephalum 

Correllii, 1360 
virginianum, 1740 

Dracopis, 1643 
amplexicaulis, 1643 

Dragon-head, false-, 1359 
Dragon-root, 342 
Dropseed, 217 

coastal-, 222 
giant-, 220 
hairy-, 223 
mesa-, 221 
prairie-, 222 
sand-, 217, 220 
spike-, 220 

Dropw01t, water-, 1161 
Drosera, 713 

annua, 713 
brevifolia, 713 
capillaris, 713 
intermedia, 713 

Droseraceae, 712 
Drymaria, 616 

gracilis, 617 
leptophylla, 617 
laiiflora, 617 

molluginea, 617 
pachyphylla, 617 
sperguloides, 617 

Drymary, 616 
Dryopetalon, 679 

runcinatum, 679 
Dryopteris, 68 

augescens 
Lindheimeri, 68 

cristata, 69 
dentata, 88 
Filix-mas, 69 
hexagonoptera, 68 
normalis, 68 
setigera, 68 
Thelypteris 

Haleana, 68 
versicolor, 68 

Duchesnea, 744 
indica, 744 

Duck-meat, 344, 345 
-potato, 99

Duckweed, 345 
Family, 343 
inflated-, 346 
ivy-, 345 

Dulichium, 262 
arundinaceum, 262 

Duranta, 1338 
erecta, 1338 
Plumieri, 1338 
repens, 1338 

alba, 1338 
Durazno, 758 
Dutchman's breeches, 908 
Dutchman's-pipe, Texas-, 

507 
Virginia-, 508 
woolly-, 508 

Dyschoriste, 1258, 1458 
crenulata, 1459 
decumbens, 1458 
linearis, 1458 

Dyssodia, 1258, 1680 
acerosa, 1681 
aurea, 1683 

aurea, 1683 
polychaeta, 1683 

micropoides, 1681 
papposa, 1680 
pentachaeta, 1682 

Belenidium, 1682 
Hartwegii, 1682 
pentacbaeta, 1682 
puberula, 1682 

setifolia 
radiata, 1682 

tagetoides, 1680, 1681 
tenuiloba, 1682 

Index 

tenuiloba, 1682, 1683 
texana, 1683 
Treculii, 1683 
Wrightii, 1682, 1683 

tephroleuca, 1681 

Earleocassia, 188 
Lindheimeriana, 791 
Roemeriana, 787 

11:bano, 76!) 
Ebenaceae, 1189 
Ebenopsis flexicaulis, 769 
Ebony Family, 1189 

Texas-, 769 
Echeveria, 716 

strictiflora, 716 
Echinacea, 1639 

angustifolia 
angustifolia, 1641 
strigosa, 1641 

atrorubens, 1640, 1641 
pallida, 1639, 1641 
paradoxa 

neglecta, 1640 
paradoxa, 1639, 1640 

purpurea, 1640 
arkansana, 1640 

sanguinea, 1641 
Echinocactus, 1103 

asterias, 1104 
horizonthalonius, 1104 
texensis, 1104 

Echinocereus, 1095 
Blanckii, 1097 

angusticeps, 1097 
Blanckii, 1097 

caespitosus, 1099 
minor, 1099 

chloranthus, 1099 
dasyacanthus, 1098 
enneacanthus, 1097 

brevispinus, 1098 
dubius, 1098 
enneacanthus, 1098 
stramineus, 1098 

F endleri, 1097 
Fendleri, 1097 
rectispinus, 1097 

Lloydii, 1098 
pectinatus, 1098 

minor, 1098 
neomexicanus, 1098 
pectinatus, I 098 
Wenigeri, 1098 

pentalophus, 1097 
Reichenbachii, 1098 

Albertii, 1099 
albispinus, 1099 
chisosensis, 1099 
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Fitchii, 1099 
perbellus, 1099 
Reichenbachii, 1099 

triglochidiatus, 1096 
Gumeyi, 1097 
melanacanthus, 1096 
neomexicanus, 1097 
paucispinus, 1097 

viridi.Borus, 1099 
Correllii, 1099 
cylindricus, 1099 
Davisii, 1099 
viridiflorus, 1099 

Echinochloa, 183 
colonum, 183 
crusgalli, 183 

crusgalli, 184 
cruspavonis, 184 
frumentacea, 184 
macera, 184 
microstachya, 184 
mitis, 184 
muricata, 184 
zelayensis, 184 

cruspavonis, 184 
paludigena, 184 
polystachya, 184 
Walteri, 184 

Echinocystis, 1512 
lobata, 1512 
Wrightii, 1512 

Echinodorus, 96 
Berteroi, 97 

lanceolatus, 97 
cordifolius, 97 
parvulus, 97 
radicans, 97 
rostratus, 97 

lanceolatus, 97 
rostratus, 97 

tenellus 
paroulus, 97 

Echinopepon, 1512 
Wrightii, 1512 

Echium, 1280, 1311 
vulgare, 1311 

Eclipta, 1638 
alba, 1638 

Eelgrass, 102 
Egeria, 101 

densa, 101 
Egletes, 1611 

viscosa, 1611 
bipinnatifida, 1612 

Ehretia, 1280, 1282 
anacua, 1282 
elliptica, 1282 

Ehretiaceae, 1280 
Eichhornia, 366 

azurea, 367 
crassipes, 367, 568, 

1182 
Elatinaceae, 1066 
Elatine, 1066 

brachysperma, 1067 
triandra, 1067 

brachysperma, 1061 
Elbow-bush, 1200 
Elder, Marsh-, 1628 

Mexican-, 1499 
poison-, 990 

Elder-berry, 1499 
blue-, 1499 
common-, 1499 

Eleocharis, 268 
acicularis, 272 
acutisquamata, 275 
albida, 278 
arenicola, 276 
atropurpurea, 274 
austrotexana, 276 
Baldwinii, 268, 277 
brachycarpa, 273 
Brittonii, 277 
caribaea, 27 4 
cellulosa, 271 
compressa, 275, 276 
cylindrica, 276 
elliptica 

compressa, 275 
Engelmannii, 268, 273 
equisetoides, 271 
fallax, 275 
fistulosa, 271 
flavescens, 27 4 
geniculata, 274 
interstincta, 271 
lanceolata, 273 
Lindheimeri, 273 
Lundellii, 277 
macrostachya, 274, 275 
melanocarpa, 272 
membranacea, 272 
microcarpa, 277 
minima, 268, 277 
montana, 276 
montevidensis, 275 
obtusa, 272, 273 

detonsa, 273 
obtusa, 273 

lanceolata, 274 
ocreata, 274 
olivacea, 274 
ovata, 273 

ovata, 273 
Palmeri, 276 
palustris, 275 
parvula, 268, 272 
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anachaeta, 272 
parvula, 272 

quadrangulata, 271 
radicans, 273 
Reverchonii, 273 
rostellata, 272 
tenuis, 275 

verrucosa, 275 
tortilis, 277 
tuberculosa, 277 
Wolfii, 273 
xyridiformis, 275 

Eleogiton radicans, 273 
Elephantopus, 1538 

carolinianus, 1538 
nudatus, 1538 
tomentosus, 1538 

Elephants-foot, 1538 
Eleusine, 103, 236 

indica, 236 
Elkweed, 1209 
Ellisia, 1273 

Nyctelea, 1273 
Elm, 494 

American-, 495 
Asiatic-, 496 
cedar-, 495 
Family, 492 
Chinese-, 496 
cork-, 495 
red-, 495 
Siberian-, 496 
slippery-, 495 
water-, 496 
white-, 495 
winged-, 495 

Elodea densa, 102 
Elymus, 136, 138 

arizonicus, 135 
canadensis, 137 

brachystachys, 137 
robustus, 137 
villosus, 137 

interruptus, 136, 137 
Smithii, 136 
trachycaulus, 136 
triticoides, 136 
villosus, 137 
virginicus, 137 

australis, 137 
glabriflorus, 137 
intermedius, 137 

Elyonurus, 202 
barbiculmis, 202 
tripsacoides, 202 

Elytraria, 1456 
bromoides, 1457 
imbricata, 1457 

Emorya, 1204 
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suaveolens, 1204 
Emperor's candlesticks, 

789 
Encelia, 1654 

calva, 1655 
exaristata, 1655 
scaposa, 1654 

stenophylla, 1654 
Encinilla, 932 
Encino, 482 
Encorba gallina, 1337 
Endodeca, 507 

Serpentaria, 508 
Engelmannia, 1625 

pinnatilida, 1625 
Enneapogon, 251 

Desvauxii, 251 
Enslenia albida, 1235 
Epazote, 533 
Ephedra, 81, 1222 

antisyphilitica, 83, 84 
brachycarpa, 83 

aspera, 82 
boundary-, 82 
Cory-, 83 
Coryi, 83 
Family, 80 
longleaf-, 81 
nevadensis 

aspera, 82 
pedunculata, 83 
Reedii, 82 
texana, 83 
Torrey-, 82 
Torreyana, 82 
bifurca, 81 

Ephedraceae, 80 
Epicampes, 224 
Epifagus, 1449 

virginiana, 1449 
Epilobium, 1135 

adenocaulon 
perplexans, 1136 

ciliatum, 1136 
coloratum, 1136 

Epipactis, 439 
gigantea, 439 

Epithelantha, 1101, 1104 
Bokei, 1105 
micromeris, 1101, 1105 

Equisetaceae, 41 
Equisetum, 41 

arvense, 42 
hyemale 

affine, 42 
Drummond.ii, 42 
robustum, 42 
texanum, 42 

kansanum, 42 

caespitosum, 42 
variegatoides, 42 

laevigatum, 42 
prealtum, 42 
robustum, 42 

Eragrostis, 204 
amabilis, 212 
arida, 208 
Barrelieri, 207 
Beyrichii, 212 
capillaris, 208 
cilianensis, 207 
ciliaris, 212 
curtipedicellata, 211 
curvula, 210 
diff usa, 208 
Elliottii, 210 
erosa, 209 
glomerata, 212 
hirsuta, 209, 210 
hypnoides, 206 
intermedia, 209 
Lehmanniana, 212 
lugens, 209, 210 
megastachya, 207 
mexicana, 208 
minor, 207 
neomexicana, 207, 208 
oxylepis, 212 

Beyrichii, 212 
Palmeri, 210 
pectinacea, 208 
perplexa, 208 
pilifera, 210 
pilosa, 206 
poaeoides, 207 
refracta, 210 
reptans, 206 
sessilispica, 212 
Silveana, 211 
spectabilis, 211 
spicata, 209 
Swallenii, 207 
tephrosanthos, 208 
trichocolea, 209 
trichodes, 210 

pilifera, 210 
Erechtites, 1712 

hieracifolia 
inteonedia, 1712 

Eremocarya micrantha, 
1296 

Erianthus, 190 
alopecuroides, 190 
compactus, 191 
contortus, 190 
divaricatus, 190 
giganteus, 191 
"laxus, 191 

Index 

saccharoides, 191 
strictus, 190 
Tracyi, 191 

Eriastrum, 1267 
diffusum, 1267 
6lifolium, 1267 

Ericaceae, 1173 
Ericameria, 1576, 1577 

austrotexana, 1576, 1578 
laricifolia, 1578 
triantha, 1578 

Erigeron, 1257, 1258, 1603 
annuus, 1605 
Bellidiastrum, 1607 

robustus, 1607 
Bigelovii, 1605 
canadensis, 1608 
commi:rtus, 1606 
divaricatus, 1608 
divergens 

cinereus, 1606 
Bagellaris, 1606 
Geiseri, 1607 

calcicola, 1607 
Geiseri, 1607 

lobatus 
W amockii, 1606 

mimegletes, 1606 
modestus, 1606 
myrionactis, 1606 
nervosum, 1566 
nudiflorus, 1606 
philadelphicus, 1605 
plateauensis, 1606 
pulchellus, 1605 
quercifolius, 1605, 1606 
strigosus, 1605, 1606 

Beyrichii, 1605 
superbus, 1605 
tenellus, 1607 
tenuis, 1606 
Tracyi, 1606 
Traversii, 1606 

Eriocarpum, 1580 
australe, 1582 
megacephalum, 1583 
scabrellum, 1581 
W ootonii, 1581 

Eriocaulaceae, 352 
Eriocaulon, 353 

compressum, 354 
decangulare, 353 
Kornickianum, 353 
septangulare, 354 
texense, 354 

Eriochloa, 153, 155 
contracta, 154 
gracilis, 154 

minor, 154 
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Lemmonii 
gracilis, 154 

punctata, 154 
sericea, 154 

Eriogonum, 510, 1259 
Abertianum, 516 

neomexicanum, 516 
Ainsliei, 514 
alatum, 512 

glabriusculum, 512 
annuum, 515 
arcuatum, 516 
atrorubens, 516 
cemuum, 516 
coriaceum, 513 
Correllii, 514 
cyclosepalum, 516 
cymosum, 515

Fendlerianum, 514 
Greggii, 513 
Havardii, 514 
hemipterum, 512 
hieracifolium, 512 

atropurpureum, 513 
Jamesii, 513 

flavescens, 514, 516

undulatum, 513 
lachnogynum, 514 
lappulaceum, 516 
leucophyllum, 514 
Lindheimerianum, 515 
longifolium, 513 

ditfusum, 513

gnaphalifolium, 513 
Harperi, 513 
Lindheimeri, 513 
plantagineum, 513 

multiflorum, 515 
Nealleyi, 512 
pannosum, 512 
pinetorum, 516

platyphyllum, 516 
polycladon, 515 
racemosum, 516 
rotundifolium, 516 

angustum, 516 
suffruticosum, 514 
tenellum, 515 

caulescens, 515 
leptocladon, 515 
platyphyllum, 515 
ramosissimum, 515 

tetraneuris, 514 
texanum, 513 
triste, 512 
undulatum, 513 
vespinum, 513

Wrightii, 514 
Eriogynia caespitosa, 730 

Erioneuron, 213, 215 
grandiflorum, 216 
Nealleyi, 216 
pilosum, 216 
pulchellum, 216 

Eritrichium 
crassisepalum, 1299 
fioribundum, 1303 
hispidum, 1297 
]amesii, 1300 
micranthum, 1296 
pusillum, 1298 
texanum, 1299 

Erodium, 892 
Botrys, 892 
cicutarium, 892 
texanum, 892 

Eruca, 690 
sativa, 690 

Erucastrum, 689 
gallicum, 689 

Eryngium, 1165, 1259 
diffusum, 1167 
heterophyllum, 1166 
Hookeri, 1167 
integrifolium, 1167 
Leavenworthii, 1166 
nasturtiifolium, 1166 
prostratum, 1167 
synchaetum, 1166 
yuccifolium 

synchaetum, 1166 
yuccifolium, 1165, 

1166 
Eryngo, 1165 
Erysimum, 687 

arkansanum, 688 
asperum, 688 
capitatum, 688 
repandum, 688 

Erythraea 
Beyrichii, 1207 
calycosa, 1207 
texensis, 1208 

Erythrina, 880 
crista-galli, 880 
herbacea, 880 

Erythrodes, 444 
querceticola, 444 

Erythronium, 392 
albidum, 393 

mesochoreum, 393 
americanum, 393 
mesochoreum, 393 
rostratum, 392 

Erythrostemom, 794 
Gilliesii, 795 

Eschenbacliia 
Coulteri, 1609 
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tenuisecta, 1608 
Eschscholzia, 662 

mexicana, 662 
Escobaria dasyacantha, 

1112 
Escobilla, 1194, 1203 
Esenbeckia, 910 

Berlandieri, 910 
Runyonii, 910 

Espanta vaqueros, 571 
Esperanza, 1444 
Espiga <lei mar, 116 
Espina de paloma, 1338 
Espuela de caballero, 639 
Estropajo, 1508 
Eu-Abronia, 597 
Euchroma purpurea, 1441 
Eucnide, 1083 

bartonioides, 1083 
Eucrypta, 127 4 

micrantha, 1274 
Euklisia hyacintlwides, 

676 
Eulalia, 190 
Euonymus, 998 

americanus, 999 
atropurpureus, 999 

atropurpureus, 999 
Cheatumii, 999 

Eupatorieae, 1525 
Eupatorium, 1551 

ageratifolium, 1558 
acuminatum, 1556 
texense, 1558 

ageratoides, 1556 
angustatum, 1556 

altissimum, 1554 
azureum, 1556 
betonicifolium, 1555 
capillifolium, 1553 
coelestinum, 1555, 1556 
compositifolium, 1553 
cuneifolium, 1553 
Fendleri, 1547 
fistulosum, 1554 
glaucescens, 1553, 1554 
Greggii, 1555 
havanense, 1556, 1557 
herbaceum, 1557 
hyssopifolium, 1553 

calcaratum, 1553 
incamatwn, 1556 
ivaefolium, 1555 
leucolepis, 1553 
linearifolium, 1553 
odoratum, 1555 
Parryi, 1547 
perfoliatum, 1553, 1554 
pinnatifidum, 1553 
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purpureum, 1554 
Rothrockii, 1556, 1557 
rotundifolium, 1554 
rugosum, 1556, 1557 
scabrldum, 1554 
semiserratum, 1553 

lancifolium, 1553 
serotinum, 1554 
solidaginifolium, 1554 
tortifolium, 1553 
urticaefolium, 1556 
Wrightii, 1558 

Euphorbia, 955, 1257, 1261 
acuta, 971 
albomarginata, 980 
ammannioides, 972, 973 
angusta, 971 
antisyphilitica, 965 
arizonica, 982 
arkansana, 965 
astyla, 980 
bicolor, 966 
bifurcata, 966 
bilobata, 968 
brachycera, 962 
capitellata, 976 
carunculata, 972 
chaetocalyx, 979 
Chamaesyce, 984 
cinerascens, 976 
commutata, 964 
cordifolia, 981 
corollata, 969 

angustif olia, 969 
mollis, 969 

cyathophora, 970 
dentata, 970 
dictyosperma, 965 

leiococca, 965 
mexicana, 965 

eriantha, 968 
exigua, 963 
exstipulata, 967 

exstipulata, 967 
lata, 967 

F endleri, 979 
chaetocalyx, 979 
Fendleri, 979 
triligulata, 980 

Geyeri, 973 
Geyeri, 973 
Wheeleriana, 973 

glyptosperma, 977 
Golondnna, 977 
Helioscopia, 965 
Helleri, 962 
heterophylla, 970

hexagona, 968 
hirta, 975 

humistrata, 984 
hypericifolia, 975 
hyssopifolia, 974 
indivisa, 983 
innocua, 969 
l. ejuna, 980
aredana, 984

lata, 971
longicruris, 963
maculata, 975, 983, 984
marginata, 966
micromera, 978
missurica, 973

intermedia, 97 4 

montana 
gracilior, 962 
trif aris, 962 

Nealleyi, 971

nutans, 974 
obtusata, 965 
odontadenia, 962 
paniculata, 969 
Parryi, 973 
Peplidion, 963 
perennans, 979 
polycarpa 

simulans, 978 
Preslii, 975 
prostrata, 984 
pycnanthema, 975 
radians, 969 
refugii, 969 
revoluta, 97 4 
Roemeriana, 964 
serpens, 981 
serp)'llifolia, 976 
serrula, 983 
setiloba, 981 
sirnulans, 978 
spathulata, 964 
stictospora, 984 
strictior, 966 
supina, 984

tetrapora, 963 
theriaca, 977

villif era, 982 
nuda, 982 

Wrightii, 965 
zinii'flora, 969 

Euphorbiaceae, 923 
Eurotia, 545 

lanata, 545 
subspinosa, 545 

Eurystemon, 368

mexicanum, 368 
Eurytaenia, 1162 

Hinckleyi, 1163 
texana, 1163

Eustoma, 1208 

Index 

exaltatum, 1208 
albiBorum, 1208 

grandiBorum, 1208 
bicolor, 1208 
Fisheri, 1208 
HaviHorum, 1208 
roseum, 1208 

Russellianum, 1208 
silenifolium, 1208 

Eustylis, 432 
purpurea, 432 

Euthamia, 1575, 1586 
camporum, 1576 
gymnospermoides, 1576 
Ieptocephala, 1576 
pulverulenta, 1576 

Evax, 1613 
candida, 1614 
multicaulis, 1614 
prolifera, 1614 
vema, 1614 

Evening primrose, 1126 
beach-, 1130 
common-, 1132 
cut-leaved-, 1131 
Family, 1120 
prairie-, 1131 

Everlasting, HH5, 1617 
Eve's necklace, 799 
Evolvulus, 1244, 1258 

alsinoides, 1244 
adscendens, 1244

angustifolia, 1244 
debilis, 1244 
hirticaulis, 1244 
acapulcensis, 1244 

mollis, 1244 
Nuttallianus, 1244 
pilosus, 1244

sericeus, 1244 
discolor, 1244 
pedunculatus, 1244 

Exogonium, 1247 
Eye bane, 97 4 
Eysenhardtia, 761, 818 

angustifolia, 819 
spinosa, 819 
texana, 819 

Fabaceae, 761 
Facelis, 1617 

apiculata, 1617 
retusa, 1617 

Fagaceae, 465 
Fagara, 910 

Pterota, 911 
Fagopyrum sagittatum, 510 
Fagus, 465 

grandifolia, 465, 1449 
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caroliniana, 466 
Fairy swords, 58 
Fa1lugia, 750, 1259 

paradoxa, 750 
False mallow, 1042 

red-, 1044 
False pimpernel, 1418 
Fanbract, woolly-head-, 

1614 
Fanweed, 698 
Fanwort, 632 
Farkleberry, 1175 
Farolitos, 1007 
Favorita, 1335 
Featherbells, 380 
Featherfoil, 1181 

American-, 1181 
Feather grass, New Mexi-

can-, 121 
Feather plume, 826 
Feathertop, 188 
Fendlera, 725 

linearis, 725 
rupicola, 725, 726 

falcata, 726 
Wrightii, 726 

tomentella, 726 
Wrightii, 726 

Fendlerella, 726 
utahensis, 726 

Fennel, 1151 
common-, 1151 
dog-, 1704 
hog-, ll60 

Fern, 36 
-allies, 36
bladder-, 65
bulblet-, 65
chain-, 62
Christmas-, 66 
cinnamon-, 46
climbing-, 45
cloak-, 58
fragile-, 65
grape-, 43
halberd-, 66
hay-scented-, 51
Huguenot-, 52
male-, 69
rattlesnake-, 43
resurrection-, 63
royal-, 46
sensitive-, 61
sword-, 67
water-, 48

Ferocactus, 1102 
hamatacanthus, 1103 

hamatacanthus, 1103 
sinuatus, 1103 

setispinus, 1103 
Wislizenii, 1103 

Fescue, annual-, 128 
foxtail-, 129 
meadow-, 128 
nodding-, 127 
perennial-, 127 
red-, 128 
six-weeks-, 129 

Festuca, 127, 128 
arizonica, 128 
arundinacea, 128 
dertonensis, 129 
elatior, 128 

arundinacea, 128 
ligulata, 128 
megalura, 129 
myuros, 129 
obtusa, 127 
octofiora, 129 
paradoxa, 127 
rubra, 127, 128 
sciurea, 129 
versuta, 127 

Fetter-bush, 1179 
Feverfew, 1626 

Santa Maria-, 1627 
Feverwort, 1503 
Ficus, 498 

carica, 498 
Fiddle-neck, 1301 
Fiddlewood, 1337 

boxthom-, 1338 
mission-, 1338 

Fig, common-, 498 
Figwort, 1425 

Family, 1408 
Filaginopsis Drummondii, 

1614 
Filago 

candida, 1614 
nivea, 1614 
Nuttallii, 1614 
prolifera, 1614 
vema, 1614 

Filigrana, 1339 
-de mazorca, 1339
-de piiiar, 1339

Fimbristylis, 278, 279 
annua, 282 
autumnalis, 280 
capillaris, 218 
caroliniana, 281 
castanea, 283 
decipiens, 281 
miliacea, 280 
puberula, 283 

interior, 284 
tomentosa, 281 
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Vahlii, 282 
Fingergrass, 238 

feather-, 241 
hooded-, 241 
windmill-, 241 

Fire-bush, Mexican-, 546 
Fireweed, 1712 

ranchers-, 1302 
Firewheel, 1672 
Firmiana simplex, 1055 
Fish-hook cactus, 1100 
Five-finger, 7 44 
Flacourtia Family, 1078 
Flacourtiaceae, 1078 
Flag, red-, 429 

yellow-, 429 
Flame-flower, 608, 609 
Flatsedge, 284 

umbrella-, 295 
Flaveria, 1688 

campestris, 1689 
chloraefolia, 1688, 1689 
oppositifolia, 1689 
trinervia, 1688 

Flax, 897 
blue-, 898 
common-, 898 
false-, 704 
Family, 897 
meadow-, 899 
plains-, 900 
prairie-, 898 
rock-, 899 
sucker-, 899 
tufted-, 899 

Fleabane, 1603 
daisy-, 1605 
marsh-, 1618 
Philadelphia-, 1605 
running-, 1606 
stinking-, 1619

western-, 1607

Flecha de agua, 99 
Fleishmannia incarnata, 

1556 
Fleur-de-lis, 428 
Floating Fem Family, 

69 
Floating-heart, 1210 

yellow-, 1210 
Flor de la rosa muerte, 

1341 
Flor de piedra, 39 
Flor de San Juan, 1218 
Florestina, 1697 

tripteris, 1697 
Flourensia, 1653, 1654 

cemua, 1653 
Flower-of-an-hour, 1031 
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Flowering-rush Family, 100 
Fluffgrass, 216 
Flux-weed, 1345 
Foeniculum, 1151 

vulgare, 1151 
Forestiera, 1198 

acuminata, 1199 
vestita, 1199 

angustifolia, 1199 
autumnalis, 1200 
ligustrina, 1200 
neomexicana, 1200 
netleaf-. 1199 
puberula, 1199 
pubescens, 1200 

glabrifolia, 1200 
racemosa, 1199 
reticulata, 1199 
sphaerocarpa, 1200 
texana, 1199 

Palmeri, 1199 
W rightiana, 1200 

Forget-me-not, 1280, 1302
Forsellesia, 1000 

planitierum, 1000 
spinescens, 1000 
texensis, 1000 

Fouquieria, 1070 
splendens, 1070 

Fouquieriaceae, 1069 
Four o'clock, 578 

Colorado-, 580 
common-, 581
Family, 574 
flat-top-, 581 
fringed-, 584 
scarlet-, 582
smooth-, 582 
spreading-. 580 
sweet-, 581
white-, 585 
wild-, 586

Foxberry, 1339 
false-, 1429 
Mullein-, 1431

Foxtail, 145 
yellow-, 187 

Fragaria, 743 
bracteata, 7 43 
vesca 

bracteata, 143 
virginiana, 743 

illinoensis, 743 
virginiana, 7 43 

Frangula 
betulaefolia, 1012 
caroliniana, 1012 

Frankenia, 1067 
Family, 1067 

J amesii, 1067 
J ohnstonii, 1068 

Frankeniaceae, 1067 
Franseria, 1630 

acanthicarpa, 1632 
caudata, 1631 
confertiflora, 1631 
montana, 1632 
tenuifolia 

tripinnatifida, 1631 
tomentosa, 1631 

Frasera speciosa, 1209 
Fraxinus, 505, 1192 

americana, 1194 
texensis, 1194 

Berlandieriana, 1195 
caroliniana, 1193 
cuspidata, 1194 
Greggii, 1194 
papillosa, ll95 
pensylvanica, 1194 

integerrima, 1194 
lanceolata, 1194 

Standleyi, 1195 
texensis, 1194 
velutina, 1195 

glabra, ll95 
Toumeyi, 1195 

French-mulberry, 1339
Frenchweed, 698
Fresno, 1194, 1195 

-de Guajuco, 1002
Frijole, 886
Frijolillo, 798
Fringe-tree, 1198 
Froelichia, 568 

arizonica, 570 
Braunii, 569 
Drummondii, 570 
floridana, 569, 570 

campestris, 570 
gracilis, 569 
interrupta, 570 

'Frog-fruit, 1331 
common-, 1333
diamond-leaf-, 1332 
northern-, 1332 
Texas-, 1332 
wedge-leaf-, 1333 

Frog's-bit, American-, 101 
Family, 100 

Frostweed, 1070, 1657 
Fruta de iguana, 1338 
Frutilla, 1329

-blanca, 1329
Fugosia, yellow-, 1033 
Fuirena, 267 

breviseta, 268 
hispida, 268 

Index 

scirpoidea, 268 
simplex, 268 
squarrosa, 268 

Fumaria, 670 
officinalis, 671 
parviftora, 671 

Fumariaceae, 667 
Fumitory 

common-, 671 
Family, 667 

Funastrum 
crispum, 1236 
cynanchoides, 1237 
Torreyi, 1237 

Gaillardia, 1439, 1671
aestivalis, 1673, 1674 
Amblyodon, 1672 
chrysantha, 1673 
Drummondii, 1672 
fastigiata, 1674 
lanceolata, 1673 
lutea, 1673 
multiceps, 1673 
mexicana, 1673 
neomexicana, 1672 
pinnatifida, 1673 
pulchella, 1672, 1673 

picta, 1672 
rigida, 167 4 
serotina, 1673 
suavis, 1673 
trineroata, 1673 
villosa, 1672 

Galactia, 880 
canescens, 880, 882 
erecta, 882 
Grayi, 882 
heterophylla, 882 
longifolia, 882 
Macreei, 881 
marginalis, 882 
mississippiensis, 881 
regularis, 881 
texana, 882 
volubilis, 881, 882 
Wrightii, 882 

Galinsoga, 1671 
parviHora, 1671 
semicalva, 1671 

Galinsogeopsis, 1690 
Galium, 1480, 1486

Aparine, 1485 
Vaillantii, 1485 

asperrimum, 1483 
boreale, 1483 
circaezans, 1484 

hypomalacum, 1485 
Correllii, 1482 
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frankliniense, 1484 
mexicanum 

asperulum, 1483 
microphyllum, 1482 
obtusum, 1484 
pilosum, 1485 

laevicaule, 1485 
puncticulosum, 1485 

proliferum, 1483 
Rothrockii, 1483 
texense, 1483, 1485 
tinctorium, 1484 
trifidurn, 1482 

latifolium, 1484 
triflorum, 1485 
uniflorum, 1484 
uncinulatum, 1483 

obstipum, 1483 
virgatum, 1483, 1484 

leiocarpum, 1484 
W righ tii, 1484

Rothrockii, 1484 
Gallberry, 994 
Gallitos, 356 
Galphimia angustifolia, 

913 
Galpinsia camporum, 1122 
Gamagrass, eastern-, 203 
Garabato prieto, 576 
Garbancillo, 847, 903, 1338 
Garlic, 384 

Canada-, 386 
false-, 391 
-weed, 601

Garrya, 1171 
Goldmanii, 1171 
Lindheimeri, 1171 
ovata, 1171 

Lindheimeri, 1171 
Wrightii, 1171 

Garryaceae, 1171 
Gatesia laetevirens, 1473 
Gatuno, 778 
Gaura, 1123, 1258 

biennis 
Pitcheri, 1125 

boquillensis, 1125 
brachycarpa, 1126 
calcicola, 1125 
coccinea, 1125 

epilobioidP-s, 1125 
glabra, 1125 
parviflora, 1125

filifonnis 
£liformis, 1125 
Kearneyi, 1125

Munzii, 1125 
gracilis, 1126

glandulosa, 1126 

Lindheimeri, 1125 
macrocarpa, 1124 
Mckelveyae, 1125 
Nealleyi, 1126 
odorata, 1125 
parviflora, 1124 

lachnocarpa, 1124 
scarlet-, 1125 
sinuata, 1125, 1126 
suffulta, 1126 

Nealleyi, 1126 
suffulta, 1126 
terrellensis, 1126 

triangulata, 1126 
tripetala 

Coryi, 1126 
triangulata, 1126 

velvety-leaf-, 1124 
villosa, 1126 

arenicola, 1126 
M ckelveyae, 1125 
Parksii, 1126 
villosa, 1126 

wavy-leaved-, 1126 
woolly-, 1126 

Caya, 1049 
violacea, 1049 

Gay-feather, 1539, 1540 
Gayoides crispum, 1038 
Gelsemium, 1201 

sempervirens, 1201 
Genistidium, 804 

dumosum, 804 
Gentian, 1208 

bottle-, 1209 
catchfly-, 1208 
Family, 1204 
green-, 1209 
horse-, 1503 
rose-, 1205 
soapwort-, 1209 

Gentiana, 1208 
Bigelovii, 1209 
Saponaria, 1209 

Gentianaceae, 1204, 1739 
Geraniaceae, 890 
Geranium, 890 

atropurpureum, 891 
caespitosum, 891 
carolinianum, 891 

texanum, 892 
dissectum, 891 
Family, 890

Langloisii, 892 
lentum, 891 
texanum, 892 
Wislizenii, 891 

Gerardia 
aphylla, 1437 
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auriculata, 1433 
caddoensis, 1436 
calycina, 1437 
densifiora, 1433 
dispersa, 1430 
edwardsiana, 1436 
f asciculata, 1438 
Gattingeri, 1435 
grandiflora, 1430 
green-, 1435 
heterophylla, 1437 
homalantha, 1436 
maritima, 1435 
microphylla, 1437 
pulcherrima, 1435 
purpurea, 1438 
salt marsh-, 1435 
seaside-, 1435 
strictif olia, 1436 
tenuifolia, 1436 

leucanthera, 1436 
oiridis, 1435 

Germander, 1347 
American-, 1347 

Geum, 745 
canadense, 7 46 

camporurn, 7 46 
texanum, 7 46 

vemum, 745 
Gherkin, bur-, 1509 
Gigante, 1407 
Cilia, 1257, 1258, 1259, 

1265 
acerosa, 1266 
Bigelooii, 1267 
filifolia, 1267 
flavocincta, 1266 

australis, 1266 
Havardii, 1264 
incisa, 1265 
insignis, 1266 
Lindheimeriana, 1266 
longiflora, 1264 
ludens, 1266 
Macornbii 

laxiflora, 1264 
mexicana, 1266 
ophthalmoides 

australis, 1266 
polycladon, 1265 
pumila, 1264 
rigidula, 1266 

acerosa, 1266 
insignis, 1266 
rigidula, 1266 

rubra, 1264 
Stewartii, 1266 
texana, 1264 
W rightii, 1263 
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Gillenia, 731 
stipulata, 731 

Ginseng Family, 1139 
Girdlepod, white-, 1493 
Glade-lily, 1129 
Glandularia, 1313 

bipinnatifida, 1324 
canadensis, 1323 
Gooddingii, 1326 
tenuisecta, 1324 

Glasswort, 547 
Gleditsia, 793 

aquatica, 793 
triacanthos, 793 

Glinus, 603 
Cambessedesii, 603 
lotoides, 603

radiatus, 603 
Globe-amaranth, 572 

common-, 57 4 
Globe-berry, 1511 

netted-, 1399 
Globe-flowers, 1491 
Globe mallow, 1042 

caliche-, 1045 
juniper-, 1046 
scaly-, 1043 
scarlet-, 1044 

Globifera umbrosa, 1419 
Globito, 1337 
Glory-bower, 1340 

rose-, 1341 
Glossopetalon spinescens, 

1000 
Glottidium, 836 

oesicarium, 836

Glycerla, 122 
arkansana, 123 
septentrionalis, 123 
striata, 123 

Glycine Max, 879 
Glycyrrhiza, 853 

glabra, 853 
lepidota, 853 

Gnaphalium, 1615 
chilense, 1616 
decurrens, 1616

falcatum, 1616 
leucocephalum, 1616 
Macounii, 1615 
obtusifolium, 301, 1616 
pensilvanicum, 1616 
peregrinum, 1616 
polycephalum, 1616 
purpurewn, 1616 

falcatum, 1616 
spathulatum, 1616 
sulphurescens, 16) 6 
texanum, 1616 

Wrighlli, 1616 
Goat-bush, 911 
Goatgrass, 139 
Goat head, 905

Goat's beard, 1729 
-rue, 833

Gobemadora, 901 
Gochnatia, 1720 

hypoleuca, 1720 
Golden alexanders, 1143 

-club, 343

-dewdrop, 1338
-eye, 1645

Goldenrod, 1585 
blue-stem-, 1588 

Goldentop, 134 
Gornphrena, 572 

caespitosa, 573 
decumbens, 573 
dispersa, 573 
globosa, 57 4 
Haageana, 574 
Nealleyi, 573 
nitida, 574 
tubif era, 57 4

Goniostachyum 
citrosum, 1329 
graveolens, 1331 

Gonolobus 
decipiens, 1241 
gonocarpos, 1240 
parvif olius, 1239 

brevicoronatus, 1239 
sagittifolius, 1239 

Gonopyrum, 519 
americanum, 519 

Goodenia Family, 1522 
Goodeniaceae, 1522 
Gooseberry, 720 

granite-, 721 
Goosefoot, 529 

Family, 527 
pitseed-, 537 
ridged-, 532 
thickleaf-, 533 

Goosegrass, 236 
Gossypianthus, 565 

lanuginosa, 566 
rigitliflorus, 566 
Sfieldonii, 567 
tenuiflorus, 567 

Gossypium, 1025, 1033 
hirsutum, 1033 

Gourd, bottle-, 1507 
buffalo-, 1510 
Family, 1506 
hedgehog-, 1509 
ivy-, 1514 
Texas-, 1510 

Grama, 243 
black-, 247 
blue-, 245 
chino-, 246

false-, 248 
gyp-, 246 
hairy-, 245 
mat-, 246 
needle-, 247 
red-, 245 
side-oats-, 248 
sixweeks-, 246 
slender-, 247 
Texas-, 247 
woollyfoot-, 247 

Index 

Gramineae, 103 
Granjeno, 493 
Grape, 1015 

bullace-, 1018 
bush-, 1017 
canyon-, 1019 
catbird-, 1019 
chicken-, 1020, 1021 
Family, 1015 
fox-, 1020 
frost-, 1019, 1020, 1021 
graybark-, 1018 
gulch-, 1019 
Missouri-, 1019 
mustang-, 1017 
panhandle-, 1017 
pigeon-, 1018 
possum-, 1022 
post oak-, 1018 
red-, 1019 
riverbank-, 1019 
sand-, 1020 
Spanish-, 1020 
sugar-, 1020 
summer-, 1018 
sweet-, 1018 
sweet mountain-, 1020 
winter-, 1020 

Grape-fem, 43 
Grape-Hyacinth, 394 

starch-, 394 
Grass 

alkali-, 381 
bahia-, 163 
barnyard-, 183 
Bermuda-, 237 
blowout-, 213 
blue-eyed-, 425 
buffalo-, 155, 249 
burro-, 203 
canary-, 146 
carpet-, 153, 156, 1333 
catchHy-, 113 
Dallis-, 161 
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Family, 103 
goose-, 1485 
guinea-, 178 
Johnson-, 199 
melic-, 121 
mutton-, 132 
napier-, 188 
onion-, 122 
orchard-, 135 
panic-, 164 
rabbitfoot-, 144 
rescue-, 126 
rhodes-, 239 
sleepy-, 120 
spider-, 261 
St. Augustine-, 153 
Texas-, 255 
three-awn-, 255 
Vasey-, 161 
white-, 114 

Grass of Parnassus, 719 
Grassbur, 189

Grass-pink, 440 
bearded-, 440 

Gratiola, 1413 
brevifolia, 1414 
Drummondii, 1414 
£lava, 1414 
gracilis, 1415 
neglecta, 1414 
pilosa, 1414 
pusilla, 1414 
ramosa 

Drummondii, 1414 
Torreyi, 1415 
virginiana, 1415 

Grease-bush, 1000 
Greasewood, 548

Green-brier, 409, 412 
bristly-, 412 
common-, 412 
coral-, 412 

Green dragon, 342 
Green-eyes, 1623 
Green gentian, 1209 
Green-stripe, 562 

Paraguay-, 1622 
Green-thread, 1665 
Grindelia, 1570, 1572 

apbanactis, 1571 
grandi.8ora, 1571 
Havardii, 1571 
lanceolata, 1572 

texana, 1572 
littoralis, 1572 
microcephala, 1571

adenodonta, 1571 
angustior, 1571 
microcephala, 1571 

pusilla, 1571 
oolepis, 1572 
scabra, 1572 

neomexicana, 1572 
squarrosa, 1571 

angustior, 1571 
nuda, 1571 
squarrosa, 1571 

texana, 1572 
Groenlandia, 87 
Cromwell, 1304 

false-, 1309 
Grossularia, 720 

texensis, 721 
Grossulariaceae, 720 
Ground-cherry, 1387 

clammy-, 1389 
downy-, 1392 
Mexican-, 1390 
prairie-, 1389 
purple-, 1391 

Ground plum, 845 
gyp-, 846

Groundnut, 879 
Groundsel, 1708 

golden-, 1710 
mountain-, 1709 
prairie-, 1710 
Texas-, 1710 
-tree, 1558

Guaiacum, 902 
Guajillo, 773 
Guapilla, 355 
Guauyul, 730 
Guayacan, 902 
Guayule, 1626 
Guilleminea, 565 

densa, 566 
aggregata, 566 
densa, 566 

lanuginosa, 566 
lanuginosa, 566, 567 
rigidiflora, 566 
Sheldonii, 566, 567 
tenuiflora, 567 

Gum, black-, 1170, 1171
cotton-, 1170 
sour-, 1170 

Gumdrop tree, 1013 
Gumweed, 1570
Gutierrezia, 1575 

dracunculoides, 1575 
eriocarpa, 1575 
glutinosa, 1575 
longipappa, 157 4 
microcephala, 1574 
Sarothrae, 1574 
tenuis, 1574 
texana, 1575 
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Gutta-percha, 999 
Gymnadeniopsis 

clavellata, 438 
integra, 438 
nivea, 438 

Gymnanthes texana, 1199 
Gymnocaulis (Sect.), 1450 
Gymnocladus, 793 

dioica, 793 
Gymnogonia, 709 
Gymnogramma hispida, 53 
Gymnopogon, 238 

ambiguus, 238 
brevifolius, 238 
hispida, 53 

Gymnosperma, 1573 
glutinosum, 1573 

Gymnospermae, 70 
Gymnostyles, 1707 
Gynandropsis gynandra, 

710 
Gyrostachys 

gracilis, 444 
odorata, 443 
praecox, 444 
simplex, 444 

Habenaria, 436 
Blephariglottis, 437, 438 
Chapmanii, 438 
ciliaris, 437, 438 
clavellata, 438 
cristata, 438 
£lava, 438 
integra, 438 
lacera, 437 
long-homed-, 437 
nivea, 438 
Nuttallii, 437 
quinqueseta, 437 
repens, 437 

Habranthus, 418
texanus, 418 

Hachinal, 1115 
Hackberry, 492, 494

desert-, 493 
dwarf-, 494 
netleaf-, 493 

Hackelia, 1293 
floribunda, 1294 
grisea, 1294 
pinetorum, 1294 
virginiana, 1294 

Halesia, 1190 
carolina, 1190 
diptera, 1190 

Halimolobos, 684 
diff usa, 684 
J aegeri, 684 
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Halodule, 93 
Beaudettei, 93 
W rlghtii, 94 

Halophila, 103 
Engelmannii, 103 

Haloragaceae, 1136 
Haloragidaceae, 1136 
Hamamelidaceae, 726 
Hamamelis, 726 

macrophylla, 727 
vemalis, 727 
virginiana, 727 

Hammerwort, 499 
H amosa Davisiana, 850 
Haploesthes, 1713 

Greggii, 1451 
texana, 1713 

Haplopappus, 1562, 1572, 
1577, 1579, 1580 

annuus, 1584 
aureus, 1584 
blephariphyllus, 1584 
canescens, 1568 
ciliatus, 1573 
divaricatus, 1563 
Drummondii, 1579 
fruticosus, 1579 
gracilis, 1583 
Hartwegii, 1579 
Havardii, 1583 
heterophyllus, 1579 
gymnocephalus, 1584 
laricifolius, 1578 
phyllocephalus, 1583 
pseudobacc11aris, 1578 
rigidifolius, 1562 
rubiginosus, 1583 
spinulosus, 1582 

australis, 1583 
canescens, 1581 
glaberrimus, 1582 
scabrellus, 1581 
turbinellus, 1581 
texensis, 1582 
trianthus, 1578 
validus, 1563 

graniticus, 1563 
Torreyi, 1563 

Haplophyton, 1211 
Crooksii, 1211 

Harebell, 1515 
Hare's ear, 689 
Hartshorn-plant, 649 
Harvest-lice, 751 
Havardia brevifolia, 769 
Haw, apple-, 737 

pasture-, 737 
possum-, 996, 1497 
red-, 734, 739 

Hawkweed, 1733 
Hawthorn, 734 

bigtree-, 741 
blueberry-, 737 • 
cockspur-, 7 40 
downy-, 739 
green-, 742 
mountain-, 7 41 
parsley-, 737 

Hazel-nut family, 462 
Heal-all, 1357 
Heartseed, 1006 

tropical-, 1007 
Heath 

Family, 1173 
rose-, 1600 

He-huckleberry, 1179 
Hechtia, 355

Ghiesbreghtii, 355 
glomerata, 355 
scariosa, 355

texensis, 355

Hedeoma, 1379, 1739 
acinoides, 1383 
apiculatum, 1379, 1380, 

1740 
costatum 

pulchellum, 1382 
Drummondii, 1379, 1381 

Drummondii, 1381 
Reverchonii, 1381 
serpyllifolium, 1381 

hispidum, 1382 
molle, 1379, 1380 
nanum 

nanum, 1382 
pilosum, 17 40 
plicatum, 1381 
texanum, 1383 
tliymoides, 1383 

Hedge-hyssop, 1413 
golden-, 1414 
hairy-, 1414 
sticky-, 1414 

Hedge-nettle, 1361 
-parsley, 1156

knotted-, 1157
Hedgehog cactus, 1095, 

1103 
Hediondilla, 901 
Hedyotis, 1487 

acerosa, 1488 
acerosa, 1488 
Bigelovii, 1488 

angulata, 1489 
australis, 1489 
Boscii, 1490 
crassifolia, 1490 
corymbosa, 1490 

Index 

Croftiae, 1489 
Greenmanii, 1489 
humifusa, 1489 
intricata, 1488 
nigricans, 1488 

filifolia, 1488 
parvillora, 1489 
rigidiuscula, 1489 

purpurea, 1488 
pygmaea, 1489 
rosea, 1490 
rubra, 1490 
stenophylla 

parviflora, 1489 
subviscosa, 1489 
Taylorae, 1490 
uniflora, 1490 

fasciculata, 1490 
Wrightii, 1489 

Hedypnois, 1730 
cretica, 1730 
rlwgadioloides 

gracilior, 1730 
Hedysarum, 854 

boreale, 854 
cinerascens, 854 

Heimia, 1114 
longipes, 1115 
salicifolia, 1115 

Heleastrum, 1599 
hemisphaericum, 1599 

Helechillo, 60 
Helenieae, 1531 
Helenium, 1261, 1674 

amphibolum, 1675 
amarum, 1676 

badium, 1676 
autumnale, 1675 
badium, 1676 
canaliculum, 1675 
Drummondii, 1676 
edwardsianum, 1675 
elegans, 1675 
flexuosum, 1676 
linifolium, 1676 
microcephalum, 1675, 

1676 
nudifiorum, 1676 
ooclinium, 1675 
quadridentatum, 1675 
setigerum, 1674 
tenuifolium, 1676 

Heliantheae, 1528 
Helianthemum, 1070 

Bicknellii, 1071 
carolinianum, 1071 
georgianum, 1701 
glomeratum, 1071 
rosmarinifolium, 1072 



Index 

parvulum, 97 
Helianthus, 12.59, 1260, 

1261, 1647, 1652, 
1654 

angustifolius, 1651 
annuus,1651,1652, 1653 

annuus, 1652 
lenticularis, 1652, 

1653 
texanus, 1652 

argophyllus, 1651 
canus, 1652 
ciliaris, 1647, 1651 
cucumerifolius, 1653 
debilis, 1651, 1652 

cucumerifolius, 1653 
hirtus, 1653 
praecox, 1653 
Runyonii, 1653 
silvestris, 1653 

filiformis, 1651 
grosse-serratus, 1649 
hirsutus, 1650 
laetiflorus, 1649 

laetiflorus, 1650 
rigidus, 1649 
subrhomboideus, 1650 

leptocaulis, 1650 
stenophyllus, 1650 
tracliyphyllus, 1650 

ludens, 1646 
Maximiliani, 1647, 1650 
mollis, 1650 
neglectus, 1653 
occidentalis, 1650 

plantagineus, 1650 
paradoxus, 1653 
petiolaris, 1652, 1653 

canescens, 1652 
praecox, 1653 
rigidus, 1649 
salicifolius, 1651 
simulans, 1651 
tuberosus, 1649, 1650 

Helietta, 908 
parvifolia, 908 

Heliomeris, 1645, 1647 
annua, 1647 
longifolia, 1646 

Heliopsis, 1636 
gracilis, 1636 
helianthoides 

scabra, 1636 
parvifolia, 1637 

Heliotrope, 1280, 1285 
seaside-, 1288 

Heliotropio morado, 1338 
Heliotropium, 1280, 1285 

amplexicaule, 1287 

angiospermum, 1287 
angustifolium, 1288 
confertifolium, 1289 
convolvulaceum, 1290, 

1291 
racemosum, 1291 

curassavicum 
curassavicum, 1288 
obovatum, 1288 

europaeum, 1290 
glabriusculum, 1287, 

1288 
Greggii, 1289 
indicum, 1289 
molle, 1287 
Nuttallii, 1290 
procumbens, 1289 
racemosum, 1291 
spathulatum, 1288 
tenellum, 1290 
texanum, 1290 
Torreyi, 1288 

Helleborine, giant-, 439 
Helleranthus quadrangu-

latrts, 1322 
Hellfetter, 412 
Helminthostachys, 43 
Hemerocallis, 391 

fulva, 391 
Hemicarpha, 261, 284 

rnicrantha, 284 
aristulata, 284 
Drumrnondii, 284 
micrantha, 284 

H emisphaerocarya 
oblata, 1301 
texana, 1300 

Hemlock 
poison-, 1150 
water-, 1145 

Hemp 
bog-, 500 
button-, 500 
Indian-, 1216, 1217 
-tree, 1340

Hen-bit, 1363 
red-, 1363 

Heracleum, 1162 
Herb sherard, 1485 
Herbertla 

caerulea, 430 
Drummondii, 430 

Hercules-club, 910, 1139 
Herissantia, 1038 

crispa, 1038 
Herrnannia, 1057 

texana, 1057 
Herpetica, 789 
Hesperaloe, 394 
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parviflora, 394 
Engelrnannii, 395 

Hesperiilanthus 
linearifolius, 681 

Heteranthera, 367 
dubia, 368 
Liebmannii, 368 
limosa, 368 
mexicana, 368 
peduncularis, 368 
reniformis, 368 

Heteropogon, 201 
contortus, 201 
melanocarpus, 201 

Heterosperma, 1664 
pinnatum, 1664 

Heterotheca, 1451, 1563 
aspera, 1566 
canescens, 1451, 1567 
fulcrata, 1568, 1569 
graminifolia, 1566 
horrida, 1569 
Lamarckii, 1565 
latifolia, 1566 

arkansana, 1566 
latifolia, 1566 
Macgregoris, 1566 

mariana, 1566 
nervosa, 1566 
oligantha, 1566 
pilosa, 1567 
psammophila, 1566 
scabra, 1565 
stenophylla, 1568 
subaxillaris, 1565, 1566 

procumbens, 1565 
villosa, 1567, 1568, 1569 

angustifolia, 1567 
foliosa, 1567 

viscida, 1569 
Heuchera, 719 

americana, 719 
brevipetala, 719 

leptomeria, 719 
rubescens, 719 
versicolor 

leptomeria, 719 
Hevea, 923 
Hexalectris, 446 

aphylla, 446 
grandiflora, 446 
Greenman's-, 446 
mexicana, 446 
nitida, 447 
revoluta, 446 
spicata, 446 
Wamockii, 446 

Hibiscus, 1025, 1029, 1257 
Coulteri, 1031 
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cardiophyllus, 1031 
cubensis, 1032 
dasycalyx, 1030 
denudarus, 1031 

involucellatus, 1031 
esculentus, 1025 
lasiocarpos, 1032 
leucophyllus, 1032 
militaris, 1031 
Moscheutos, 1032 
syriacus, 1030 
trionum, 1031 

Hickory, 459 
big shellbark-, 461 
bitternut-, 460 
black-, 462 
nutmeg-, 460 
pignut-, 460 
shagbark-, 461 
swamp-, 462 
water-, 461 

Hicorla 
aquatlca, 461 
cordiformis, 461 
laciniosa, 462 
leiodermis, 462 
minima, 461 
myristicaeformis, 460 
ovata, 461 
Pecan, 460 

Hiedra, 990, 1022 
Hieracium, 1733 

Fendleri, 1734 
Gronovii, 1734 
longipilum, 1734 
Wrightii, 1734 

Hierba 
-buena, 1330
-buena montes, 1332
-de Cristo, 1327
-de zizotes, 1224
-de la golondrina, 981
-de la hormiga, 577
-de las gallinitas, 601
-de la princesa, 1335
-de la Virgen Maria,

1333 
-del aire, 1550
-<lei buey, 1022
-del caballo, 1658
-del cancer, lll6

-del coraz6n, 824
-del coyote, 707
-del gato, 934
-del indio, 600
-del jabali, 934
-<lel marrano, 1599
-del negro, 1330
-del pajaro, ll85

-del polio, 358
-del sapo, 1166
-del soldado, 1058
-del venado, 1079
-dulce, 1331
-loca, 932
-mora, 1398
-mora negra, 1399
-negra, 1330

Hiervada javillas, 1329 
Highbelia, 1521 
Higuera, 498 
Higuerilla, 953 
Hilaria, 252, 7ll

Belangeri, 249, 252 
Jamesii, 252 
mutica, 252 
Swallenii, 252 

Hippocastanaceae, 1004

Hoffmanseggia, 794, 
797, 1738 

brachycarpa, 797 
caudata, 796 
densi-flora, 797 
drepanocarpa, 798 
Drummondii, 796 
f alcaria, 797

glauca, 797 
J amesii, 796 
melanosticta, 797 

Parryl, 797 
oxycarpa, 796, 1738 
Parryi, 797 
tenella, 798 
texensis, 796

Hog peanut, 878 
Hogwort, 935 
Hojase, 1653 
Holacantha, 912 

Stewartii, 912 
Holcus Sorghum, 200 
Holly, 993 

American-, 997 
brush-, 1078 
Carolina-, 995 
Chapman's-, 996 
Dahoon-, 997 
deciduous-, 996 
desert-, 1721 
Family, 993 
Georgia-, 996 
myrtle-, 997 
sand-, 995 

Hollyhock, 1036

Holodiscus, 731 
discolor, 731 

dumosus, 731 
dumosus, 731 

australis, 731 

Inde.t 
Homalocephala 

texensis 1104 
Honewort, 1153 
Honey-balls, 1491 
Honeysuckle, 1178, 1500 

Family, 1496 
Japanese-, 1500 
trumpet- 1443, 1500 
white-, 1500 
wild-, 1126 

Hop clover 
low-, 807 
small-, 808 

Hop-hornbeam, 463 
American-, 464 
Big Bend-, 464 
eastern-, 464 
western-, 464 

Hordeum, 137 
l·ubatum, 137
eporinum, 137,138

pusillum, 137, 138
vulgare, 137, 138

Horehound 
common-, 1354 
water-, 1376, 1377 

Hornbeam, 463 
American-, 463

Horned Pondweed 
Family, 93 

Hornpod, 1202 
Hornwort, 633 

common-, 634 
Family, 633

Horse-chestnut, 1004 
Horse crippler, 1104 
Horse-gentian, 1503 
Horse-nettle 

Carolina-, 1396 
western-, 1396 
white-, 1396 

Horse-sugar, 1192 
Horsemint, 1370, 1372, 

1374 
long-flowered-, 1372 

Horsetail Family, 41 
Hortensia, 1341 
Hottonia, 1181 

in.Ruta, 1181 
palustris, 1181 

Hound's tongue, 1291 
Houstonia, 1487 

acerosa, 1488 
angustifolia, 1488 

rigidiuscula, 1489 
Croftiae, 1489 
fasciculata, 1488 
1mmifusa, 1489 
minima, 1490 
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mgncans, 1488 
paroi-flora, 1489 
patens, 1490 
polypremoides, 1488 
purp_urea, 1488 
pusilla, 1490 
pygmaea, 1490 
rubra, 1490 
rupicola, 1489 
salina, 1488 
subviscosa, 1489 
Wrightii, 1489 

Huaco, 424 
Runyon's-, 423 

Hubam, 806 
Huckleberry 

he-, 1179 
squaw-, 1176 

Huisache, 772 
Huisachillo, 771 
Hyacinth, wild-, 394 
Hybanthus, 1078 

verticillatus 
platyphyllus, 1078 
verticillatus, 1078 

Hydrangea, climbing-, 725 
Hydrocharitaceae, 100, 

1737 
Hydrochloa, 113 

caroliniensis, 113 
Hydrocotyle, 1168 

australis, 1169 
bonariensis, 1169 
Canbyi, 1169 
ranunculoides, 1169 
umbellata, 1168 
verticillata 

triradiata, 1169 
verticillata, 1169 

Hydrolea, 1279 
a/finis, 1279 
ovata, 1279 
spinosa, 1279 
uni.Rora, 1279 

H ydrophyllaceae, 1272 
H ydrotrida caroliniana, 

1412 
Hygrophila, 1457 

lacustris, 1458 
Hymenoclea, 1523, 1630 

monogyra, 1630 
H ydrocleys, 100 

nymphoides, 100 
Hymenocallis, 414 

caroliniana, 415 
caymanensis, 414 
Eulae, 414 
galvestonensis, 415 
Liriosme, 414 

occidentalis, 415 
Hymenopappus, 1701 

artemisiaefolius 
artemisiaefolius, 1704 
riograndensis, 1704 

biennis, 1701, 1702 
filifolius 

cinereus, 1702 
flavescens, 1451 

cano-tomentosus, 
1703 

flavescens, 1703 
scabiosaeus 

corymbosus, 1703 
scabiosaeus, 1704 

tenuifolius, 1702 
Hymenostephium, 1645 
H ymenothrix, 1696 

Wislizenii, 1697 
Wrightii, 1697 

Hymenoxys, 1676 
acaulis 

acaulis, 1679 
glahf'a, 1679 
linearifolia, 1678 
odorata, 1678 
Richardsonii 

Horibunda, 1678 
scaposa, 1679 

argyrocaulon, 1679 
glabra, 1679 
linearis, 1679 
scaposa, 1679 
villosa, 1679 

texana, 1678 
Tumeri, 1679 

H ypericaceae, 1059 
Hypericum, 1061, 1259 

apocynifolium, 1064 
cistifolium, 1064 
densi.ftorum, 1063 

densi.ftorum, 1063 
lobocarpum, 1063 

Drummondii, 1065 
fasciculatum, 1064 
frondosum, 1063 
galioides, 1063, 1064 

f asciculatum, 1064 
gentianoides, 1065 
gymnanthum, 1065 
hypericoides, 1060 

multicaule, 1060 
mutilum, 1065 

latisepalum, 1065 
nudi.ftorum, 1064 
pauci.ftorum, 1065 
petiolatum, 1066

prolificum, 1063 
pseudomaculatum, 1063 
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punctatum, 1062 
pseudomaculatum, 

1063 
setosum, 1064 
spathulatum, 1063 
sphaerocarpum, 1064 
stans, 1060 
tubulosum, 1066 

W alteri, 1066 
virginicum, 1065 
Walteri, 1066 

H ypochoeris, 1730 
microcephala 

albi.ftora, 1730 
Hypoxis, 415 

erecta, 415 
hirsuta, 415 

leptocarpa, 416 
humilis, 416 
leptocarpa, 416 
micrantha, 415 
rigida, 416 
sessilis, 416 

Hyptis, 1354 
alata, 1354 
radiata, l™

Hyssop, blue-, 1412 

Ibervillea, 1511 
Lindheimeri, 1511 
tenella, 1511 
tenuisecta, 1511 
tripartita� 1511 

Ibidium 
Beckii, 444 
cemuum, 443 
-floridanum, 444 
gracile, 444 
laciniatum, 443 
ovale, 443 
praecox 444 
vemale, 443 

Idria, 1069 
Ilex, 993, 1260 

ambigua, 995 
Beadlei, 995 
caroliniana, 996 
Cassine, 997 

latifolia, 998 
coriacea, 995 
decidua, 996 
glabra, 994, 995 
longipes, 996 

hirsuta, 996 
longipes, 996 

montana, 995 
mollis, 995 

myrtifolia, 997 
opaca, 997 
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verticillata, 994 
vomitoria, 996 

Ilysanthes 
dubia, 1419 
gratioloides, 1419 
inaequalis, 1414 

Impatiens, 1008, 1257 
biflora, 1008 
capensis, 1008 
pallida, 1008 

lmperata, 189 
brevifolia, 189 

Indian-apple, 1405 
Indian blanket, 1671, 1672 
Indian-cherry, 1012 
Indian-currant, 1501 
Indian fig, 1094 
Indian grass, 200 

Tejas-, 200 
Indian hemp, 1216, 1217 
Indian paintbrush, 1439 
Indian-pink, 1201 
Indian-pipe, 1180 
Indian-shot, 432, 433 
Indian-spice, 1340 
Indian-turnip, 341, 342 
Indigo, 810, 811 

bastard-, 818 
plains wild-, 800 
wild-, 799 
wild blue-, 800 

Indigofera, 810 
argentata, 8ll 
Lindheimeriana, 811 
miniata, 811 

leptosepala, 811 
miniata, 811 
texana, 811 

suffruticosa, 811 
tinctoria, 8ll

Injerto, 505 
Ink-berry, 994 
Inula 

graminif olia, 1566 
mariana, 1567 
subaxillaris, 1565 

Inuleae, 1528 
Iodanthus, 677 

pinnatifidus, 677 
lonactis, 1599, 1600 

linariifolia, 1600 
Ionoxalis 

amplifolia, 895 
Drummondii, 895 
Martiana, 894 
monticola, 895 
vespertilionis, 895 
violacea, 895 

Ipecac, 1494 

American-, 731 
Ipheion, 393 

uniflorum, 393 
Ipomoea, 1247 

acuminata, 1251 
alba, 1250 
amnicola, 1252, 1253 
barbatisepala, 1251 
barbigera, 1251 
Batatas, 1253 
Bona-nox, 1250 
cairica, 1251, 1252 
capillacea, 1252 
cardiophylla, 1254 
Carletoni, 1252 
carolina, 1253 
cathartica, 1251 
coccinea, 1250 

hederifolia, 1250 
congesta, 1251 
corymbosa, 1254 
commutata, 1253 
costellata, 1252 
crassicaulis, 1254 
cristulata, 1250 
dissecta, 1254 
fistulosa, 1254 
hederacea, 1251 

integriuscula, 1251 
hederifolia, 1250 
heptaphylla, 1252 
heterophylla, 1251 
lacunosa, 1252, 1253 
Leari, 1251 
leptophylla, 1252, 1253 
Lindheimeri, 1251 
littoralis, 1252 
longif olia, 1253 
melanotricha, 1254 
multifida, 1250 
muricata, 1250, 1252 
muricatisepala, 1252 
mutabilis, 1251 
Nil, 1251 
ornithopoda, 1254 
pandurata, 1253 
patens, 1252 
Pre-caprae 

brasiliensis, 1252 
emarginata, 1252 

pinnatifida, 1254 
pubescens, 1251 
pulchella, 1252 
purpurea, 1251 

diversifolia, 1251 
purpurea, 1251 

Quamoclit, 1250 
rupicola, 1253 
sagitta ta, 1253 

Shumardiana, 1252 
sidaef olia, 1254 
sinuata, 1254 
Sloteri, 1250 
spiralis, 1252 
stolonifera, 1252 
tenuiloba, 1252 
trichocarpa, 1253 

Torreyana, 1253 
trichocarpa, 1253 

tricolor, 1254 
trifida, 1253 
triloba, 1253 
Tuba, 1250 
violacea, 1250 
Wrightii, 1252 

lpomopsis, 1263 
aggregata, 1264 

texana, 1264 
arizonica 

texana, 1264 
Havardii, 1263 
laxillora, 1264 
longiflora, 1264 
polycladon, 1265 
pumila, 1264 
rubra, 1264 
Thurberi, 1264 
Wrightii, 1263 

Iresine, 563 
Celosia, 564 
celosioldes, 564 
heterophylla, 564 
Palmeri, 564 
rhizomatosa, 564 

lridaceae, 425 
Iris, 428 

brevicaulis, 430 
carolinlana, 429 
Family, 425 
f oliosa, 430 
fulva, 429 
hexagona 

flexicaulis, 429 
pallida, 428 
Pseudacorus, 429 
Shrevei, 429 
tingitana, 428 
versicolor, 429 
virginica, 429 

Shrevei, 429 
xiphium, 428 

Ironweed, 1535 
plains-, 1537 
western-, 1536 

Ironwood, 463, 1187 
Ironwort, 1354 
Isanthus brachiatus, 1345 
Isocarpha, 1639 
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oppositifolia, 1639 
Isocoma, 1578 

coronopif olia, 1579 
Drummondii, 1579 
megalantha, 1579 
Palmeri, 1578 
pluriflora, 1579 
Wrightii, 1579 

Isoetaceae, 40 
Isoetes, 41 

lithophylla, 41 
melanopoda, 41 

pallida, 41 
Isopappus, 1562 
Isopyrum, 641 

biternahun, 641 
lsotrema tomentosa, 508 
lsotria, 439 

verticillata, 439 
Itea, 720 

virginica, 720 
Iteaceae, 720 
Iva, 1259, 1260, 1523,1627 

ambrosiaefolia, 1629 
angustifolia, 1628 

fatior, 1629 
annua, 1628 
axillaris, 1629 
caudata, 1628 
ciliata, 1628 
dealbata, 1629 
frutescens, 1628 

frutescens, 1628 
oraria, 1628 

imbricata, 1628 
texensis, 1629 
xanthifolia, 1629 

Ivy 
marine-, 1022 
poison-, 990 

Jaboncillo, 1006 
Jack-in-the-pulpit, 342 
Jackass clover, 711 
Jackbean, 883 
Jacob's ladder, 1262 
Jacquemontia, 1247 

tamnifolia, 1247 
Janusia, 913 

gracilis, 913 
Jara, 1560 

-dulce, 1561
Jasmine, rock-, 1183 
J aminum, 1192 
J atropha, 953 

Berlandieri, 953 
cathartica, 953 
dioica, 923, 954 

dioica, 954 

graminea, 954 
macrorhiza, 953 

Javelina bush, 1014 
J azminillo, 1335 
Jerusalem-cherry, 1398 

false-, 1395 
Jerusalem-oak, 532 
Jessamine 

Carolina-, 1201 
day-, 1403 
ni£}it-, 1403 
willow-leaved-, 1403 
yellow-, 1201 

Jewel-weed, 1008 
Jicamilla, 953 
Jimmy-weed, 1579 
Jimson-weed, 1404, 1405 
Jocoyote, 896

Joe-Pye-Weed, 1554 
Joint-fir, 83

Torrey-, 82 
vine-, 83

Joint-tail, 202 
Jointweeds, 519 
]onesiella Ellisiae, 843

Jonquil, 414 
Jopoy, 910 
Juba's bush, 564 
Juglandaceae, 457 
Juglans, 458, 1261 

major, 458 
microcarpa, 458 

Stewartii, 459 
nigra, 458 
rupestris, 459 

Jul'ube, 1013
Ju ocroton, 939 

argenteus, 939 
Jumpseed, 522 
J uncaceae, 368

Juncus, 369 
acuminatus, 377 

sphaerocephalus, 
377 

aristulatus, 373 
arizonicus, 371 

curtiflorus, 371 
balticus, 372 

littoralis, 372 
me.ticanus, 372 

biflorus, 373 
brachycarpus, 378 
brunnescens, 314 
bufonius, 372 
capitatus, 373 
caudatus, 316 
coriaceus, 372 
debilis, 376 
Dudleyi, 372 
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Elliottii, 377 
dichotomus, 372 
dilfusissimus, 376 
effusus 

solutus, 372 
filipendulus, 373 
interior, 371, 372 

arlzonicus, 371 
neomexicanus, 371 

marginatus, 373 
paucicapitatus, 373 
setosus, 373 

megacephalus, 375 
mexicanus, 372 
neomexicanus, 371 
nodatus, 377 
nodosus, 37 4 

merldianus, 374 
texanus, 37 4 

porous, 374 
polycephalus, 375 
repens, 373 
Roemerianus, 373 
saximontanus, 37 4 

brunnescens, 37 4 
scirpoides, 375 

merldionalis, 375 
tenuis, 371 

anthelatus, 371 
Dudleyl, 372 

texanus, 374 
Torreyi, 374 
trigonocarpus, 376 
validus, 375 

fascinatus, 375 
validus, 375 

Junco, 1011, 1074 
Junegrass, 139 
Juniper 

alligator-, 78
cherry-stone-, 78 
coast-, 80 
drooping-, 79 
Mexican-, 79 
Mexican drooping-, 79 
one-seeded-, 78
Pinchot-, 78
red-berry-, 78 
Rocky Mountain-, 79 
weeping-, 79 
western-, 78 

Juniperus, 76, 505, 1450 
Ashei, 78, 79 
barbadensis, 80 
communis, 77 
Deppeana, 78 

Deppeana, 78 
pacnyphloea, 18 
Sperryi, 78 
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erythrocarpa, 18 
flaccida, 79 
gymnocarpa, 79 
lucayana, 80 
mexicana, 79 

monosperma, 79 
monosperma, 78 

gymnocarpa, 79 
Pinchotii, 78 

pachyphloea, 18 
Pinchotii, 78 
sabinoides, 19

scopulorum, 79 
silicicola, 80

texensis, 78

virginiana, 80 
]ussiaea, 1132 

bonariensis, 1134 
decurrens, 1133 
leptocarpa, 1134 
repens 

glabrescens, 1134 
pep'loides, ll34 

suff rutfcosa, 1133 
ligustrifolia, ll33 
octofila, 1133 

uruguayensis, 1134 
Justice-weed, 1553 
Justicia, 1257, 1258, 1473 

americana, 1257, 1473 
lanceolata, 1473 
Runyonii, 1474 
Wamockii, 1474 
Wrightii, 1474 

Jute, Orinoco-, 1024 

Kalanchoe, 717 
verticillata, 717 

Kallstroemia, 903, 1261 
brachystylis, 905 
califomica, 905 

brachystylis, 905 
grandiflora, 904 
hirsuta, 904 
hirsutissima, 905 
intermedia, 904 
maxima, 904

parviflora, 904

perennans, 904 
Kansas-thistle, 1397 
Karwinskia, 1015 

Humboldtiana, 1015 
Keelpod, 698 
Kentucky coffee-tree, 793 
Kidney wood, 818 
King-nut, 461 
Kisses, 1126 
Knapweed, Ruc;sian-, 1714 
Knock-away, 1282 

Knotgrass, 162 
Knotweed, 519, 520 

Family, 510 
Kochia, 545 

americana, 546 
scoparia, 546 

culta, 546 
Koeberlinia, 1074 

spinosa, 1074 
tenuispina, 1074 

Koeberliniaceae, 1073 
Koeleria, 139 

cristata, 139 
Gerardi, 139 
gracilis, 139 
macrantha, 139 
phleoides, 140 
pyramidata, 139 

Koelreuteria, 1005 
Kosteletzkya, 1029 

althaefolia, 1029 
virginica, 1029 

althaefolia, 1029 
Krameria, 889 

glandulosa, 890 
Grayi, 890 
lanceolata, 889 
ramosissima, 890 
secundiflora, 889 

Krameriaceae, 889 
Kraunhia, 834 
Krigia, 1723 

Dandelion, 1723 
gracilis, 1724 
occidentalis, 1724 
oppositifolia, 1724 
virginica, 1724 

Krynitzkia 
crasslsepala, 1299 
Jamesii, 1300 
-floribunda, 1303 
micrantha, 1296 
oblata, 1300 
pusilla, 1298 
texana, 1299 

Kudzu, 883

Kuhnia, 1523, 1547 
chlorolepis, 1548 
eupatorioides, 1548 

corymbulosa, 1548 
eupatorioides, 1548 
ozarkana, 1549 
texana, 1548 

leptophylla, 1548 
Kyllinga, 284, 285 

brevifolia, 304 
odorata, 304 
pumila, 304 

La coma, 1188 
Labiatae, 1342, 1740 
Lacegrass, 208 
Lachnocaulon, 354 

anceps, 354 
Lactuca, 1731 

canadensis, 1732, 1733 
floridana, 1733 
graminifolia, 1733 
hirsuta 

albiflora, 1732 
hirsuta, 1733 
sanguinea, 1733 

ludoviciana, 1732, 1733 
pulchella, 1733 
sativa, 1731 
scariola, 1732 
Serriola, 1732 
villosa, 1733 

Ladies' tobacco, 1617 
Ladies' tresses 

Florida-, 444 
fragrant-, 443 
grass-leaved-, 444 
green-lip-, 443 
little-, 444 
nodding-, 443 
oval-, 443 
scarlet-, 443 
spring-, 443 
Texas-, 444 

Lady Bird's centaury, 1207, 
1739 

Lady fem, 64 
southern-, 64 

Lady's leg, 1174 
Lady's-mantle, 750 
Lady's slipper, yellow-, 

436 
Lady's-sorrel 893 

creeping-, 896 
Lady's thumb, 528 
Lagenaria, 1507 

siceraria, 1507 
vulgaris, 1508 

Lagerstroemia, 1114, 1189 
indica, 1114 

Lamarckia, 134 
aurea, 134 

Lamb-tree, chaste-, 1340 
Lamb's-quarters, 537 
Lamium, 1363 

amplexicaule, 1363 
purpureum, 1363 

Lampazos, 632 
-amarillos, 631

Lantana, 1326 
achyranthifolia, 1329 
brushland-, 1329 
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Camara, 1328 
mista, 1328 

citrosa, 1329 
delicatissima, 1328 
desert-, 1330 
frutilla, 1329 
hammock-, 1329 
horrida, 1327 
macropoda, 1330 

albiflora, 1330 
microcephala, 1329 
montevidensis, 1328 
scorta, 1328 
Sellowiana, 1328 
Texas-, 1327 
trailing-, 1328 
velutina, 1329 
velvet-, 1329 
weeping-, 1328 
West Indian-, 1328 

Lanten, 1477 
Lantrisco, 907 
Laphamia, 1690 

aglossa, 1692 
angustifolia, 1693 

laciniata, 1693 
bisetosa, 1693 
cinerea, 1694 
dissecta, 1692 
laciniata, 1693 
Lindheimeri, 1692 
Parryi, 1691 
quinqueflora, 1694 
rotundata, 1692 
rupestris, 1694 

Lappula, 1292 
echinata, 1292 
Lappula, 1292 
Redowskii, 1293 
texana, 1293 

Larkspur, 638 
blue-, 640 
plains-, 639 
rocket-, 639 
white-, 639 

Larrea, 710, 797, 901, 902 
brachycarpa, 797 
densiflora, 797 
divaricata, 902 
drepanocarpa, 798 
Drummondii, 796 
glutinosa, 902
J amesii, 796 
mexicana, 902 
oxycarpa, 796
texensis, 796 
tridentata, 901, 902 

Lathyrus, 876 
decaphyllus, 877 

graminifolius, 877 
hirsutus, 876 
latifolius, 877 
polymorphus 

incanus, 877 
pusillus, 877 
venosus 

intonsus, 877 
Lauraceae, 660 
Laurel Family, 660 
Laurel rosa, 1218 
Laurocerasus caroliniana, 

757 
Lavatera, 1037 

trimestris, 1037 
Lavender, sea-, 1185 
Lead plant, 817 
Lead-tree, 77 4 
Leadwort, 1187 
Leaf-cup, 1620 
Leaf-flower, 925 
Leather-flower, 653 
Leather stem, 954 
Leather weed, 936 
Leatherleaf, 999 
Leatherwood, 992 
Leavenworthia, 671, 692 

aurea, 692 
Lechea, 1072, 1259 

divaricata, 1072 
Drummondii, 1073 
mensalis, 1073 
mucronata, 1072 
san-sabeana, 1072 
tenuifolia, 1073 

occidentalis, 1073 
villosa, 1072 

macrotheca, 1072 
Lechillo, 463 
Lechuguilla, 421 
Leek, 384 
Leersia, 113 

hexandra, 114 
lenticularis, 113 
monandra, 114 
oryzoides, 114 
virginica, 114 

Legume Family, 761 
Leguminosae, 761, 1737 
Leitneria, 457 

floridana, 457 
Leitneriaceae, 457 
Lemna, 344, 345, 34 7 

gibba, 346 
minima, 345 
minor, 346 
perpusilla, 346 

trinerois, 346 
trinervis, 346 
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trisulca, 345 
valdiviana, 345 

Lemnaceae, 343 
Lemon beebalm, 1372 
Lemon-mint, 1372 
Lenophyllum texanum, 716
Lentejilla, 697 
Lentibulariaceae, 1452 
Lentisco, 987, 991 
Leonotis, 1363 

nepetacfolia, 1363 
Leonurus, 1363 

sibiricus, 1363 
Lepachys, 1643 
Lepidiurn, 694 

apetalum, 697 
austrinum, 696 
densiflorum, 697 
intermedium, 697 
lasiocarpum 

orbiculare, 696 
rotundum, 696 
tenuipes, 696 
Wrightii, 696 

montanum 
alyssoides, 695 
angustifolium, 695 

oblongum, 696 
ruderale, 697 
sordidum, 695 
virginicwn 

medium, 697 
virginicum, 697 

Leptilon 
canadense, 1608 
divaricatum, 1608 

Leptochloa, 233 
chloridiformis, 233, 235 
domi11gensis, 235
dubia, 233, 234 
fascicularis, 234 
filifo1mis, 235 
Nealleyi, 235 
panicoides, 234 
uninervia, 234 
virgata, 235 

Leptoglossis, 1406 
texana, 1404, 1406 

Leptoglottis, 775 
Berlandieri, 776 
hystricina, 776 
mimosoides, 776 
Reverchonii, 776 

Leptoloma, 149, 152 
arenicola, 152 
cognatum, 152 

Leptopliarynx 
aglossa, 1692 
dissecta, 1692 
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Parryi, 1691 
trisecta, 1691 

Lepuropetalaceae, 718 
Lepuropetalon, 718 

spatliulatum, 718 
Lespedeza, 869, 1258 

capitata, 872 
cuneata, 872 
hirta, 872 
intermedia, 871 
prairea, 871 
procumbens, 871 
repens, 871 
sericea, 872 
stipulacea, 872 
striata, 872 
Stuevei, 871 
texana, 871 
virginica, 871 
violacea, 871 

Lesquerella, 699, 1258, 
1259 

angustifolia, 701 
argyraea, 704 
auriculata, 700 
densifiora, 702 
Engelmannii, 703 
Fendleri, 704 
foliacea, 704 
Gordonii, 702 
gracilis 

gracilis, 702 
repanda, 702 
sessilis, 702 

grandifiora, 700 
lasiocarpa 

Berlandieri, 701 
lasiocarpa, 701 

lepidota, 703 
Lindheimeri, 702 
longifolia, 701 
Mcvaughiana, 703 
Nuttallii, 702 
ovalifolia, 703 
pallida, 701 
purpurea, 704 
recurvata, 701 
repanda, 702 
sessilis, 701 
stenophylla, 704 
valida, 703 

Lettuce, 1731 
blue-, 1733 
prickly-, 1732 
rock-, 1723 

Leucaena, 774 
glauca, 775 
leucocephala, 775 
pulveru1enta, 775 

retusa, 774 
Leucelene, 1599, 1600 

ericoides, 1600 
hirtella, 1601 

Leucophyllum, 1420 
candidum, 1420 
frutescens, 1420, 1452 
minus, 1420 
texanum, 1420 
violaceum, 1421 

Leucospora, 1416 
multifida, 1416 

Leucosyris spinosa, 1599 
Leucothoe, 1179 

elongata, 1179 
racemosa, 1179 

Liatris, 1258, 1260, 1261, 
1539 

acidota, 1541 
angustifolia, 1542 
aspera, 1549 

aspera, 1540 
lntermedia, 1540 
salutans, 1540 

bracteata, 1542 
cymosa, 1543 
Earlei, 1540 
elegans, 1541 

carizzana, 1542 
elegans, 1542 

glabrata, 1544 
alabamensis, 1543 

hirsuta, 1543 
lancifolia, 1540 
mucronata, 1542, 1543 

interrupta, 1542 
punctata, 1542 

mexicana, 1542 
nebraskana, 1542 
punctata, 1542 

pycnostachya, 1541 
lasiophylla, 1541 
pycnostachya, 1541 

spicata, 1541 
squarrosa, 1543 

alabamensis, 1543, 
1544 

compacta, 1544 
glabrata, 1544 
hirsuta, 1543, 1544 
squarrosa, 1544 

squarrulosa, 1540 
tenuis, 1541 

Licorice, 853 
wild-, 1484 

Ligustrum, 1198 
Quihoui, 1198 
sinense, 1198 
wax-leaf-, 1198 

Index 

Lila de los llanos, 383 
Liliaceae, 378, 1737 
Lillium, 391 

carolinianum, 392 
Michaux.ii, 392 
philadelphicum, 392 

andinum, 392 
umbellatum, 392 

Lily, 391 
amber-, 383 
blackberry-, 430 
Carolina-, 392 
celestial-, 431 
copper-, 418 
crag-, 383 
Family, 378 
fawn-, 392 
green-, 384 
rain-, 416, 418 
southern swamp-, 419 
spider-, 360, 414 
water-, 631 
wild orange-red-, 392 
wood-, 392 
zephyr-, 418 

Lirneberry, 907 
Limnanthemum 

trachyspermum, 1210 
Limnobium, 101 

Spongia, 101 
Limnodea, 145 

arkansana, 145 
Limnophila, 1416 

sessiliflora, 1416 
Limnosciadium, 1148 

pinnatum, 1149 
pumilum, 1149 

Limoncillo, 903, 1685 
Limonium, 1185 

angustatum, 1186 
carolinianum, 1186 

angustatum, 1186 
compactum, 1186 

lirnbatum, 1186 
glabrescens, 1186 
limbatum, 1186 

Nashii, 1186 
angustatum, 1186 
Nashii, 1186 

Linaceae, 897 
Linanthus, 1267 

aureus, 1267 
Bigelovii, 1267 

Linaria, 1426 
canadensis, 1426 

texana, 1426 
texana, 1426 
vulgaris, 1426

Linaza, 898 
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Linden, 1023 
Family, 1023 

Lindera, 661, 1260 
Benzoin, 661 

pubescens, 661 
Lindernia, 1418 

anagallidea, 1419 
dubia, 1419 

ma;or, 1419 
Lindheimera, 1625 

texana, 1625 
Linum, 897 

alatum, 900 
aristatum, 900 
australe 

australe, 901 
glandulosum, 901 

elongatum, 900 
floridanum, 899 
hudsonioides, 900 
humile, 898 
imbricatum, 899 
Lewisii, 898 
medium 

texanum, 899 
multicaule, 900 
pratense, 899 
puberulum, 900 
rigidum 

Berlandieri, 900 
compactum, 901 
filifolium, 900 
rigidum, 900 

rupestre, 899 
Schiedeanum, 899 
striatuni, 899 
sulcatum, 899 
usitatissimum, 898 
vemale, 900 

Lion's-ears, 1363 
Lipfem, 55 

Alabama-, 57 
hairy-, 56 
slender-, 56 
whitefoot-, 56 
woolly-, 57 

Lippia, 1330, 1331 
alba, 1330 
Berlandieri, 1331 
bushy-, 1330 
cuneifolia, 1333 
geminata, 1330 
graveolens, 1331 
incisa, 1333 
lanceolata, 1332 
ligustrina, 1335 

Schulzii, 1335 
lycioides, 1335 
macrostachya, 1334 

redbrush-, 1331 
strigulosa, 1332 
Wrightii, 1335 

Liquidambar, 727 
Styraciflua, 727 

Lira de San Pedro, 1208 
Liriodendron, 657 

tulipif era, 657 
Listera, 438 

australis, 438 
Lithospermum, 1304 

be;ariense, 1307 
breviflorum, 1306 
calycosum, 1308 
caroliniense, 1307 
cobrense, 1306 
gracile, 1290 
incisum, 1306, 1307 
longiflorum 

mirabile, 1307 
matamorense, 1305 
mirabile, 1307 
multiflorum, 1308 
Parksii 

Parksii, 1306, 1307 
rugulosum, 1307 

prostratum, 1305 
tenellum, 1290 
tuberosum, 1305 
viride, 1308 

Little pod, 704 
Living rock, 1113 
Lizard's-tail, 448 

Family, 448 
Lizard-tail, 1124 
Llovisna, 621 
Loasaceae, 1082 
Lobelia, 1518 

appendiculata, 1520 
balespike-, 1521 
Berlandieri, 1520 

Berlandieri, 1520 
brachypoda, 1520 

Big blue-, 1522 
Cardinalis, 1522 

graminea, 1522 
multiflora, 1522 
phyllostachya, 1522 
pseudosplendens, 

1522 
downy-, 1521 
fenestralis, 1520 
flaccidifolia, 1521 
floridana, 1521 
great-, 1522 
leafy-, 1520 
Louisiana-, 1522 
puberula, 1521 
Reverchonii, 1521 
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siphilitica, 1522 
ludoviciana, 1522 

spicata, 1521 
Lobularia, 705 

maritima, 705 
Loco, melon-, 1510 

purple-, 852 
Texas-, 844 
white-, 798 
woolly-, 844 
-weed, 838

purple-, 844
Locust, black-, 837 

bristly-, 837 
honey-, 793 
water-, 793 

Loeflingia, 624 
squarrosa, 624 
texana, 624 

Loeselia, 1267 
Greggii., 1267 
Havardii, 1264 
mexicana, 1267 
scariosa, 1267 

Logania Family, 1200 
Loganiaceae, 1200 
Lolium, 130 

multiflorum, 130 
perenne, 130 
temulentum, 130 

Lomatium, 1162 
daucifolium, .1162 

Longtom, 162 
Lonicera, 1500 

albiflora 
albiflora, 1500, 1501 
dumosa, 1501 

arizonica, 1500 
japonica, 883, 1500 
sempervirens, 1500 

Looking-glass, Venus'-, 
1516 

Loosestrife, 1115, 1184 
Family, 1113 
swamp-, 1114 

Lophochloa cristata, 140 
Lophophora, 1102 

Williamsii, 1102 
Lophotocarpus calycinus, 

98 
Lopseed, 1475 

Family, 1475 
Loranthaceae, 503 
Lorinseria, 62 

areolata, 62 
Lotebush, 1013 
Lotoxalis Berlandieri, 895 
Lotus, 810 

comiculatus, 810 
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oroboides, 810 
Purshianus, 810 
yellow-, 633 

Lousewort, 1439 
common-, 1439 

Love-in-a-mist, 654 
Love-vine, 661, 1255 
Lovegrass, 204 

gummy-, 211 
India-, 206 
red-, 212 
Swallen's-, 207 
weeping-, 210 

Ludwigia,568, 1132, 1257 
altemifolia, 1134 

pubescens, 1134 
bonariensis, 1134 
cylindric-fruited-, 1135 
decurrens, 1133 
glandulosa, 1135 

Torreyi, 1135 
hirtella 1134 
leptocarpa, 1134 
linearis, 1134 

puberula, 1135 
natans, 1135 

rotundata, 1135 
octovalvis 

octovalvis, 1133 
palustris, 1135 

nana, 1135 
peploides 

peploides, 1134 
pilosa, 1135 
repens, 1135 
sphaerocarpa, 1135 
uruguayensis, 1134 

Luffa, 1508
cylindrica, 1508 

Lupine, annual-, 803 
Lupinus, 802, 1258 

concinnus, 803 
Havardii, 803 
plattensis, 804 
subcarnosus, 803 
texensis, 803 

Luzula, 377 
bulbosa, 377, 378 
campestris 

bulbosa, 378 
echinata 

mesochorea, 378 
multiflora 

bulbosa, 378 
Lycium, 1400 

berberioides, 1401 
Berlandieri 

Berlandieri, 1402 
brevilobum, 1402 

parviflorum, 1402 
carolinianum 

quadrifidum, 1400 
halimifolium, 1402 
pallidum, 1401 
puberulum, 1401 
texanum, 1401 
Torreyi, 1402 

Lycopersicon, 1393 
esculentum, 1393 

cerasiforme, 1394 
Lycopodiaceae, 36 
Lycopodium, 37 

adpressum, 37 
alopecuroides 

adpressum, 37 
alopecuroides, 37 
pinnatum, 37 

carolinianum, 37 
prostratum, 37 

Lycopus, 1257, 1259, 1260, 
1376 

americanus, 1377 
scabrifolius, 1377 

asper, 1377 
rubellus, 1377 

arkansanus, 1377 
rubellus, 1377 

sinuatus, 1377 
virginicus, 1376 

Lycurus, 224, 227 
phleoides, 224 

Lygodesmia, 1727, 1743 
Bigelovii, 1728, 17 44 
exigua, 17 44 
juncea, 1727, 1743 
pauciflora, 1728, 1744 
ramosissima, 1727, 1744 
rostrata, 1743 
tenuifolia, 1728, 17 44 
texana, 1727, 1744 

Lygodium, 45
japonicum, 45 

Lyonia, 1179 
ligustrina, 1179 

capreaefolia, 1179 
mariana, 1179 
palustris, 1235 

Lyre-leaf sage, 1366 
Lysichiton americanum, 

343 
Lysimachia, 1184 

ciliata, 1184 
hybrida, 1184 
lanceolata, 1184 

hybrlda, 1184 
radicans, 1184 

Lythraceae, 1113, 1738 
Lythrum, 1115 

alatum, 1116 
breviflorum, 1116 

californicum, 1116 
dacotanum, 1116 
lanceolatum, 1116 
linearifolium, 1116 
ovalifolium, 1115
paroulum, 1116 

Machaeranthera, 1579 
annua, 1583, 1584 
aurea, 1584 
australis, 1581, 1582 
blephariphylla, 1584
Boltoniae, 1585
brevilingulata, 1585 
Correllil, 1584 
gracilis, 1583 
Havardii, 1583 
linearis, 1584 
parviflora, 1585
phyllocephala, 1583,

1584 
annua, 1584 

pinnata, 1582 
pinnatifida, 1581, 1582 
scabrella, 1581, 1582, 

1583 
tanacetifolia, 1585
tenuis, 1585 
texensis, 1582 
Wrightii, 1584 

Madura, 498 
pomifera, 498 

Macronema, 1576 
Macrosiphonia, 1217 

hypoleuca, 1218 
Macrosiphon, 1218 

Macuillamia rotundifolla, 
1412 

Madder 
Family, 1479 
field-, 1485 

Madeira-vine Family, 611 
Madrone, Texas-, 1174 
Magnolia, 657, 1260 

Ashei, 658 
Family, 656 
foetlda, 658 
Fraseri, 658 
glauca, 658 
grandiflora, 658 
macrophylla, 658 
mountain-, 658 
pyramidata, 658 
southern-, 658 
virginiana, 658 

australis, 658 
Magnoliaceae, 656 
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Maguey, 421 
-cenizo, 421
-liso, 421

Mahogany, 
Family, 912 
mountain-, 751 

Mahonia 
haematocarpa, 655 
trifolio'lata, 655 

g'lauca, 655 
Maidenbush, 925 
Maidencane, 176 
Maidenhair fem, 52 

hairy-, 53 
Maize, 203 
Mala mujer, 954, 1397 
Malachra, 1029 

capitata, 1029 
denticu'lata, 733 

Malacothrix, 1728 
Fendleri, 1728 

Malaxis, 445 
Ehrenbergii, 445 
mountain-, 445 
Soulei, 445 
unifolia, 445

Maleberry, 1179 
Mallow, 1035 

alkali-, 1051 
common-, 1036 
dwarf-, 1036 
Family, 1025 
high-, 1036 
Indian-, 1038 
prickly-, 1052 
-rose, 1032
Texas-, 1028
tree-, 1037

Malpighia, 913 
Family, 913 
glabra, 913 

Malpighiaceae, 913 
Malus 

angustif olia, 732 
ioensis, 732 

texana, 732 
Sou'laf'dii, 732 

Malva, 1025, 1035 
borealis, 1036 
neglecta, 1036 
parviflora, 1036 
rotundifolia, 1036 
sylvestris, 1036 

Malva de caballo, 1029 
Malva loca, 1048 
Malvaceae, 1025 
Malvastrum, 1047, 1259 

americanum, 1048 
aurantiacum, 1048 

coromandelianum, 1048 
spicatum, 1048 
tricus¢datum, 1048 
Wrightii, 1048 

Malvaviscus, 1028 
arboreus 

Drummond.ii, 1028 
mexicanus, 1028 
pendululorus, 1028 

Drummondii, 1028 
penduliflora, 1028 

Mammillaria, 1100, 
1101 

Grahamii, 1102 
gummifera, 1101 

applanata, 1101 
hemisphaerica, 1101 
meiacantha, 1101 

lasiacantha, 1101, 
1105 

longimamma, 1100 
sphaerica, 1101 

Pottsii, 1101 
prolifera, 1101 

texana, 1101 
vivipara 

riuliosa, 1111

texana, 1111 
Wrightii, 1102 

Manatee-grass, 94 
Manca caballo, 1104 
Mancoa, 699 

pubens, 699 
Mandioca, 955 
Mandrake, 654 
Manfreda 

maculosa, 424 
variegata, 424 
virginica, 424 

Mangle 
-blanco, 1311
-dulce, 999

Mangrove 
black-, 1311 
red-, 1312 

Manihot, 923, 955 
angustiloba, 955 
esculenta, 955 
W alkerae, 955 

Manihoc, 955 
Manisuris, 202 

altissima, 202 
cylindrica, 203 
rugosa, 203 

Manna-grass, 122 
fowl-, 123 

Manzanita, 913, 1009 
Mexican-, 1174 

Maple, 1002 

1843 
ash-leaved-, 1002 
bigtooth-,1002 
Family, 1001 
Florida-, 1003 
red-, 1003 
rock-, 1003 
scarlet-, 1003 
southern sugar-, 1003 
sugar-, 1002, 1003 

Marantaceae, 433 
Marble-seed, 1309 
Margaranthus, 1399 

solanaceus, 1399 
Marigold, 1687 

bur-, 1661 
fetid-, 1680 
licorice-, 1687 

Marine-ivy, 1022 
Mariola, 1626 
Marlscus, 285 

huarmensis, 298 
Marrubio, 1354 
Marrubium, 1354 

vulgare, 1354 
Marsh-cress, bog-, 687 
Marsh fem, southern-, 68 
Marsh-mallow, salt-, 1029 
Marsh-pink, large-, 1206 
Marsh-rosemary, 1185 
Marshallia, 1670 

caespitosa, 1670 
caespitosa, 1670 
signata, 1670 

tenuifolia, 1670 
Marsilea, 47

macropoda, 47 
mexicana, 47 
mucronata, 47

tenuifolia, 48 
uncinata, 47

vestita, 47 
tenuifolla, 48 

Marsileaceae, 46 
Martynia louisianica, 

1449 

Martyniaceae, 1445 
Maruta, 1704 
Mat-grass, 1333 
Manzanilla silvestre, 1660 
Matelea, 1237 

biflora, 1238 
brevicoronata, 1239 
cynanchoides, 1238 
decipiens, 1240 
edwardsensis, 1241 
gonocarpa, 1240 
parviflora, 1239 
parvifolia, 1239 
producta, 1240 
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radiata, 1239 
reticulata, 1241 
sagittifolia, 1239 
texensis, 1240 
W oodsonii, 1239 

Matthiola, 688 
bicornis, 688 
incana, 688 
longipetala 

bicornis, 688 
Maurandya, 1427 

antirrhiniflora, 1427 
Wislizenii, 1427 

Maximowiczia 
Lindheimeri, 1511 
tripartita, 1511 

tenella, 1511 
tenuisecta, 1511 

May-apple, 654 
Mayaca, 347 

Aubletii, 347 
M ichauxii, 348 
fluviatilis, 348 

Mayacaceae, 347 
Mayhaw, western-, 737 
Maypop, 1081 
Ma)'tenus, 999 

phyllanthoides 
ovalifolia, 999 

texana, 999 
Mayweed, 1704 
Manzanilla bronca, 1692 
Mazus, 1418 

japonicus, 1418 
Meadow beauty, 1118 

common-, 1120 
Meadow-roe, 635 

Houston-, 636 
purple-, 635 

Mecardonia, 1413 
acuminata, 1413 
montevidensis, 1413 
peduncularis, 1413 
procumbens, 1413 
vandellioides, 1413 
viridis, 1413 

Medicago, 804, 806, 
1257, 1258, 1674 
arabica, 805 
hispida, 805 
lupulina, 805 
minima, 805 
orbicularis, 805 
polymorpha 

vulgaris, 805 
sativa, 805, 1258 

Medick, 804 
black-, 805 

Meibomia 

arenicola, 864 
cana, 860 
incana, 860 
Lindheimeri, 861 
supina, 860 

Mejorana, 1330, 1368, 1369 
Melampodium, 1258, 1620 

cinereum, 1621 
cinereum, 1621 
hirtellum, 1621 
ramosissimum, 1621 

hispidum, 1621 
leucanthum 

leucanthum, 1621 
Melanthium, 384 

virginicum, 384 
Melastoma Family, 1118 
Melastomataceae, 1118, 

1739 
Melia, 912 

Azedarach, 912 
Meliaceae, 912 
Melic, three-flower-, 122 
Melica, 121 

bulbosa, 121, 122 
Montezumae, 122 
mutica, 122 
nitens, 122 
Porteri, 122 

laxa, 122 
Melilotus, 806, 167 4

albus, 806 
indicus, 806 
officinalis, 806 

Melochia, 1058 
corchorifolia, 1058 
pyramidata, 1058 

pyramidata, 1059 
tomentosa, 1059 

tomentosa, 1059 
Melon, Dudaim-, 1509 
Melon-loco, 1510 
Meloncito, 1510 
Melonette, 1510 
Melosma laevigatum, 1348 
Melothria, 1510 

chlorocarpa, 1511 
pendula, 1510 

chlorocarpa, 1511 
Menispermaceae, 656 
Menodora, 1195 

decemfida 
longifolia, 1197 

heterophylla, 1196 
liispida, 1197 
longiflora, 1197 
scabra 

laevis, 1196 
ramosissima, 1197 

Index 

scabra, 1196, 1197 
scoparia, 1197 

Melosma cubense, 1348 
Mentha, 1376, 1377 

arvensis, 1378 
glabrata, 1378 
villosa, 1378 

canadensis, 1378 
piperita, 1378 
rotundifolia, 1378 
spicata, 1378 

Mentzelia, 1083 
albescens, 1085 
albicaulis, 1084 
asperula, 1085 
decapetala, 1085 
humilis, 1086 
incisa, 1085 
Lindheimeri, 1085 
mexicana, I 086 
rnontana, 1085 
multiBora, 1089 
nuda, 1086 
oligosperma, 1085 
omata, 1085 
pumila, 1083 
Reverchonii, 1086 
saxicola, 1086 
stricta, 1087 
strictissima, 1087 
texana, 1085 
Wrightii, 1086 

Menyanthaceae, 1204 
Mercury 

three-seeded-, 943 
wild-, 939 

Mermaid-weed, 1136 
Merremia, 1247 

dissecta, 1254 
Mescal bean, 798 
Mesquite, 783 

honey-, 783 
-grass, 155

curly-, 249
Metasequoia, 70 
Metastelma 

barbigerum, 1235 
Palmeri, 1235 

Mexican-hat, 1643 
-orange, 909
-star, 394
-tea, 81, 533

Micranthemum, 1419 
umbrosum, 1419 

M icranthes texana, 719 
Micromeria, 1384 

Brownei 
pilosiuscula, 1384 

pilosiuscula, 1384 



Index 

Microrhamnus ericoides, 
1014 

Microseris, 1725 
linearifolia, 1725 

Mignonette Family, 712 
Mikania, 1551 

scandens, 1551 
pubescens, 1551 

Milfoil, 1704 
Milkberry, David's-, 1492 
Milkpea, 880 

downy-, 881 
hoary-, 882 
Texas-, 882 

Milkvine, plateau-, 1241 
Milkweed, 1219 

Family, 1219 
orange-, 1226 
purple-, 1226 
showy-, 1225 
swamp-, 1233 
white-flowered-, 1228 

Milkwort, 915 
Family, 914 

Milla, 394 
biflora, 394 
coerulea, 393 
uniflora, 393 

Millet 
broomcom-, 180 
foxtail-, 187 
hog-, 180 
Japanese-, 184 
pearl-, 188
Texas-, 181 

Mimbre, 1444 
Mimosa, 775, 777 

Berlandieri, 778 
binncif era, 779 

Lindheimeri, 779 
borealis, 778

cat's-claw-, 779 
dysocarpa,. 778 
Emoryana, 778 
-flexuosa, 779 
fragrans, 778 
Lindheimeri, 779 
malacophylla, 778 

glabrata, 778 
pigra 

Berlanclieri, 778 
pigra, 778 

pink-, 778 
quadrivalvis, 776 

Nuttallii, 776 
hystricina, 776 

occidental.is, 776 
Roemeriana, 116 

strigillosa, 778 

texana, 778 
Wamockii, 778 
Wherryana, 779 
W ootonii, 778 
zygophylla, 779 

Mimosa-tree, 769 
Mimosoideae, 761 
M imosopsis, 777 

biuncifera, 779 
fleruosa, 779 
Wherryana, 119 

Mimulus, 1416 
alatus, 1417 
dentilobus, 1417 
glabratus, 1418 

Fremontii, 1418 
ringens, 141 7 
rubellas, 1418 

Mina, 1247 
Mffiona, 1444 
Mint, 1377 

Family,. 1342 
field-, 1378 
lemon-, 1372 
mountain-, 1384 
pink-, 1362 
rosemary-, 1378 
roundleaf-, 1378' 
stone-, 1386 
wood-, 1376 

Mirabilis, 578,. 1257
aggregata,. � 584 
albida, 585 

'lata, 588 
uniflora, 586 

angustifolia, 583 
Carletonil, 582 
ciliata, 584 
ciliatifolia, 584 
coahuilensis, 587 
coccinea, 582 
collina, 586 
corymbosa, 582 
decumbens, 584 
diffusa, 583 
dumetorum, 586: 
eutricha, 584 
exaltata, 582' 
gausapoides, 583 
gigantea, 585 
glabra, 582 
glabrifolia, 581 
Grayana, 587 
hirsuta, 584 
Jalapa, 581 

Lindheimer4 581 
Lindheimeri, 580 
linearis, . 583 

subhispida, 583 
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longiflora, 581 
multiflora, 580 
nyctaginea, 586 
oblongifolia, 587 
oxybaphoides, 580 
pauci8ora, 585 
pseudaggregata, 585 
rotata, 582 
Wrightiana, 581 

Mirasol, 1651 
Mirto, 1369 
Miscanthus sinensis, 190 
Mission fiddlewood, 1338 
Mist-flower, 1555
Mistletoe, 504 

dwarf-, 503 
Family, 503

MitcbeDa, 1492 
repens, 1492 

Ieucocarpa, 1492 
Miterwort, 1202: 
Mitracarpum, 1492

breviflorum, 1493 
hirtum, 1493 

Mitreola petiourta, 1202 
Mock-cucumber, wild-,

l5l2 
Mock-orange, 772, 1191 
Mockemut;. 462 
Moco de guajolote, 526 
Mocliola, 1042 

caroliniana
1 

1042 
Molles., 734 
Mollugo, 602� 603 

Cerviana, 602 
verticillata,. 602. 

Mollucella, 1355 
laevis,. 1355

Mormordica, 1508 
B·alsam.um,. 1508: 
Charantia,. 1508'

Monanthochloe, 254 
littoralis� 254

Monarda, 1370, 1375 
Bradburiana, 137.l 
citriodora,. 1372 

citrlodora, 1373' 
parva, 1373 

clinopodioides, 1373 
dispersa, 1373 
fistulosa, 1372 

menthifolia, 1372 
f ruticulosa, 1375 
Lindheimeri, 1372. 
maritima, 1374 
mentbifolia, 1372 
pectinata, 1373 
punctata, 137 4 

arkansana, 1374 
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Coryi, 1374 
fruticulosa, 1375 
immacu'lata, 1374, 

1375 
intermedia, 1374 
lasiodonta, 1374 
maritima, 1375 
occidentalis, 1374 
Stanfieldii, 137 4 

Russeliana, 1371 
virgata, 1372 
viridissima, 1374, 1375 

Manilla, 1006 
Monkey-flower, 1416 
Monk's-pepper-tree, 1340 
Monocotyledoneae, 84 
Monolepis, 528 

Nuttalliana, 528 
Monothrix, 1690 
Monotropa, 1180 

Hypopithys, ll80 
latisquama, 1180 
uni.flora, ll80 

M onoxalis dichondf'aefolia, 
895 

Moonflower, 1250 
purple-, 1250 

Moonpod, 587,588 
goosefoot-, 587 
gyp-, 589 
spreading-, 589 

Moonseed family, 656 
Moonseed, red-berried-, 

656 
Moraceae, 496 
Moradia, 1322 
Moradilla, 1324, 1325 
Moral, 497 

-blanco, 497
Moralia, 1024 
Mormon-tea, 81 
Morning glory, 1247, 1251, 

1254 
beach-, 1252 
bush-, 1252 
Family, 1241 
goatfoot-, 1252 
Japanese Imperial-, 

1251 
shrubby-, 1254 

Morongia, 775 
angustata, 776 

Mortonia, 1001 
Gregg!i, 1001 
scabrella, 1001 
sempervirens, 1001 

Marus, 497 
alba, 497 
microphylla, 497 

rubra, 497 
tomentosa, 497 

Mosquito plant, 1355 
Motherwort, 1363 
Mountain laurel, Texas-, 

798 
Mountain-lover, 1738 
Mountain-mint, 1384 
Mouse-ear, 618 

common-, 619 
Mousetail, 648 
Mozinna 

spathulata, 954 
sessiliflora, 954 

Mozote de gallina, 1337 
-de pollo, 1337

Mud-Hower, shade-, 1419 
Mugwort, western-, 1706 
Mulilenbergia, 103, 224 

abata, 221 
acuminata, 232 
andina, 224, 229 
arenacea, 224, 232 
arenicola, 230, 231 
asperifoua, 224,233 
brachyphylla, 228 
brevis, 224, 227 
capillaris, 231 

fJ,ipes, 231 
trichopodes, 231 

depauperata, 224, 227 
dubia, 232 
eludens, 233 
Emersleyi, 224, 232 
expansa, 231 
fragilis, 233 
frondosa, 228 
glabriflora, 228 
glauca, 229 
involuta, 231 
Lindheimeri, 224, 232 
M arshii, 232 
M etcalfei, 232 
minutissima, 233 
montana, 229 
monticola, 230 
parviglumis, 230 
pauciflora, 229 
polycauus, 229 
Porteri, 231 
pungens, 231 
racemosa, 228 
repens, 227 
Reverchonii, 231, 232 
rigens, 224, 232 
rigida, 230 
Schreberi, 224, 230 
setif olia, 230 
sinuosa, 233 

sobolifera, 228 
setigera, 228 

sylvatica, 228 
texana, 233 
Torreyi, 231 
utilis, 227 
villosa, 228 

Muhly, 224 
Aparejo-, 227 
bull-, 232 
bush-, 231 
creeping-, 227 
ear-, 232 
foxtail-, 229 
gulf-, 231 
mesa-, 230 
mountain-, 229 
nimblewill-, 230 
pine-, 232 
purple-, 230 
ringgrass-, 231 
sand-, 230 
scratchgrass-, 233 
wirestem-, 228 

Mulberry, 497 
Bermuda-, 1339 
Family, 496 
French-, 1339 
mountain-, 497 
paper-, 498 
red-, 497 
Russian-, 497 
silkworm-, 497 
Spanish-, 1339 
Texas-, 497 
white-, 497 

Mullein, 1419 
common-, 1420 
flannel-, 1420 
moth-, 1420 

Munroa, 216 
squarrosa, 216 

Muricauda Dracontium, 
342 

Muscadine, 1018 
Muscadinia rotundifolia, 

1019 
M uscari, 394 

racemosum, 394 
Museniopsis texana, 1143 
Musk-flower, 576 
Muskmelon, 1509 
Mustard, 689 

dog-, 689 
Family, 671 
hedge-, 680 
India-, 690 
leaf-, 690 
tansy-, 682 
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treacle-, 689 
tumble-, 681 
-tree, 1407

Mutisieae, 1534 
Myagrum, 705 

perfoliatum, 705 
Myosotis, 1280, 1302 

macrosperma, 1302 
texanae, 1299 
vema, 1303 

macrosperma, 1303 
virginica 

macrospenna, 1303 
Myosurus, 648 

arista tus, 648 
cupulatus, 648 
minimus, 648 

Myrica, 456, 1259, 1260 
cerif era, 457 
heterophylla, 456 
pusilla, 457 

M yricaceae, 456 
Myriophyllum, 1137 

brasiliense, 1138 
exalbescens, 1138 
heteropbyllum, 1138 
pinnatum, 1138 
proserpinacoides, 1138 
scabratum, 1138 
spicatum, 1137 

exalbescens, 1138 
verticillatum, 1138 

Myrtle 
Mexican-, 913 
sea-, 1560 

Myzorrhiza (Sect.), 1450, 
1452 

Najas, 95 
guadalupensis, 95 
marina, 95 

Najadaceae, 94 
Naked Indian, 1174 
Nama, 1258, 1276 

camosum, 1277 
dichotomum, 1279 
Havardii, 1278 
hispidum, 1279 
jamaicense, 1278 
parvifolium, 1278 
serpylloides, 1278 
stenocarpum, 1278 
stenophyllum 

egenum, 1277 
Stevensii, 1279 
torynophyllum, 1278 
undulatum, 1278 
xylopodum, 1277 

Naranjo chino, 498 

Narcissus, 413 
Jonquilla, 414 
Polyanthus-, 414 
Pseudo-Narcissus, 414 
Tazetta, 414 

Nardo, 423 
Natalgrass, 147 
Naucleaceae, 1491 
Navarretia 

H avardii, 1264 
Wrightii, 1263 

Necklace weed, 1428 
Nectouxia, 1406 

formosa, 1406 
Needlegrass, 119 

blackseed-, 119 
Columbia-, 120 

Neeragrostis reptans, 206 
Negrito, 1337 
Neltuma, 783 
Nelumbo, 633 

lutea, 633 
Nemastylis, 431 

acuta, 431 
coelestina, 431 
geminiflora, 431 
Nuttallii, 431 
purpurea, 432 
tenuis 

Pringlei, 432 
Nemophila, 1273 

microcalyx, 1273 
phacelioides, 1273 

Neobesseya 
similis, 1113 
Wissmannii, 1113 

N eolloydia, 1106 
conoidea, 1106 
intertexta, 1107 

dasyacantha, 1107 
intertexta, 1107 

mariposensis, 1106 
Wamockii, ll 06 

N eotreleasea 
brevifolia, 360 
leiandra, 360 

Nepeta, 1356 
Cataria, 1356 

N ephrolepis, 67 
exaltata, 67 

J\ephropetalum, 1057 
Pringlei, 1057 

Neptunia, 782 
floridana, 783 
Lindheimeri, 783 
lutea, 782 

multipinnatifida, 782 
Palmeri, 783 
plena, 783 
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pubescens, 782 

microcarpa, 783 
pubescens, 783 

N erisyrenia, 684 
camporum, 684 
linearifolia, 684 

Nerium, 1218 
Oleander, 1218 

Nerve-ray, 1637 
Nesaea 

longipes, 1115 
salicifolia, 1115 

Nesothamnus, 1690 
Nettle, 501 

bull-, 954, 1396 
burning-, 502 
dog-, 502 
Family, 498 
false-, 500 
rock-, 1083 
tall wild-, 501 

New Deal weed, 1561 
New Jersey tea, 1010 
NicoUetia, 1683 

Edwardsii, 1683 
Nicotiana, 1407 

glauca, 1407, 1452 
longulora, 1408 
plumbaginifolia, 1408 
repanda, 1407 
Roemeriana, 1407 
Tabacum, 1408 
trigonopbylla, 1407 

Nierembergia, 1404 
hippomanica 

coerulea, 1404 
oiscosa, 1406 

Nigella, 634 
damascena, 634, 654 

Nightshade, 1394 
American-, 1399 
cutleaf-, 1398 
Family, 1386 
hairy-, 1398 
melon-leaf-, 1397 
silver-leaf-, 1396 
soda apple-, 1398 
sticky-, 1397 
Texas-, 1398 

Niiiarupa, 1335 
Ninebark, mountain-, 730 
Ninfa acuatica, 632 
NissoUa, 854 

platycalyx, 854 
Nits-and-lice, 1065 
Noga!, 458, 460 

-morado, 460
-silvestre, 458

Nolina, 402 
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a/finis, 404 
arenicola, 404 
erumpens, 403 

compacta, 404 
Linclheimeriana, 403 
micrantha, 404 
microcarpa, 403 
texana, 404 

compacta, 404 
Nopal de Castilla, 1094 
Nosebum, 947 
Nothocalais, 1725 

cuspidata, 1725 
Notholaena, 58 

aliena, 60 
Aschenbomiana, 60 
aurea, 60 
bonariensis, 60 
candida 

Copelandii, 60 
Copelandii, 60 
dealbata, 61 
f erruginea, 60 
Grayi, 60 
Greggii, 60 
limitanea, 61 

limitanea, 61 
mexicana, 61 

N ealleyi, 60 
neglecta, 60 
nivea 

dealbata, 61 
parvifolia, 61 
Schaffneri 

Nealleyi, 60 
sinuata, 59 

cochisensis, 60 
integerrima, 60 
sinuata, 59 

Standleyi, 60 
Nothoscordum, 391, 1737 

bivalve, 391 
texanum, 1737 

Nuez encarcelada, 460 
Nuphar, 632 

advena, 632 
tomentosa, 632 

luteum 
macrophyllum, 632 

microcarpum, 632 
ovatum, 632 
puberulum, 632 

Nut 
burr-, 906 
pond-, 633 

Nut-grass, 290 
yellow-, 291 

Nut-rush, 313

low-, 314 

slender-, 314 
Nyctaginaceae, 574 
Nyctaginia, 576 

capitata, 576 
Nymphaea, 631 

elegans, 632 
lekophylla, 632 
mexicana, 631 
microcarpa, 632 
odorata, 632 

gigantea, 632 
villosa, 632 

ovata, 632 
puberula, 632 
spiralis, 632 

Nymphaeaceae, 448, 630 
Nymphoide.s, 1204, 1210 

aquatica, 1210 
peltata, 1210 

Nyssa, 1170 
aquatica, 1170 
biflora, 1171 
sylvatica 

biflora, 1171 
caroliniana, 1170 
dilatata, 1170 
sylvatica, 1170 

uniflora, 1170 
Nyssaceae, 1170 

Oak,467 
Arizona white-, 479 
bastard-, 481 
black-, 491 
bottomland post-, 476 
bur-, 472 
chestnut-, 473 
Chinkapin-, 473 
Chisos red-, 489 
Emory-, 484 
Gambel-, 475 
Grave's-, 489 
gray-, 478 
laurel-, 486 
live-, 482 
netleaf-, 480 
overcup-, 472 
poison-, 990 
post-, 475, 477 
runner-, 477 
sand post-, 477 
scrub-, 479, 480, 481 
shin-, 477, 479 
shinnery-, 477 
Shumard red-, 488 
southern red-, 488, 490 
Spanish-, 489, 490 
swamp laurel-, 486 
Texas red-, 489 

Index 

water-, 487 
white leaf-, 485 
white-, 472 
willow-, 487 

Oatgrass, 115 
poverty-, ll5 

Oats, 142 
wild-, 142 

Obedient-plant, 1359 
Obolaria, 1210 

virginica, 1210 
Ocotillo, 1070 

Family, 1069 
October Bower, 519 
Oenothera, ll26, 1258 

albicaulis, ll31, 1132 
biennis 

centralis, 1132 
brachycarpa, 1130 

W rightii, 1130 
caespitosa 

eximia, 1130 
canescens, ll29 
chamaenerioides, 1121 
coronopifolia, 1132 
Delessertiana, 1129 
Drummondii, ll30, 

1131 
Engelmannii, 1131 
grandis, ll31 
Greggii 

lampasana, 1122 
Pringlei, 1122 

Hartwegii 
F endleri, 1122 
filifolia, 1122 
Hartwegii, 1122 

Havardii, 1129 
heterophylla, 1130 
Hookeri, 1131 

Hewettii, ll32 
irrigua, 1132 

hirsutissima, 1132 
J amesii, 1132 ., 
Kunthiana, ll28 
laciniata, ll31 

grandiflora, 1131 
pube,scens, 1131 

latifolia, 1131 
lavandulifolia 

glandulosa, 1122 
linifolia, 1129 
missouriensis, 1129 

incana, 1130 
oklahomensis, 1130 

neomexicana, 1132 
pallida 

runcinata, ll31 
primaveris, 1130 
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rhombipetala, 1130 
rosea, 1128 
roncinata, 1131 

brevifolia, 1131 
serrulata, 1123 

Drummondii, 1123 
pinifolia, 1123 
serrulata, 1123 
spinulosa, 1123 

sessilis, 1129 
Simsiana, 1132 
Spachiana, 1129 
speciosa, 1129 

Childsii, 1129 
tetraptera, 1128 
texensis, 1128 
triloba, 1130 
tubicula, 1122 

Ojo de vibora, 1244 
Old man's beard, 651, 

1198 
Oldenlandia, 1487 

angustif olia 
filifolia, 1489 

Boscii, 1490 
corymbosa, 1490 

Oleaceae, 1192 
Oleander, common-, 1218 
Oligomeris, 712 

linifolia, 712 
subulata, 712 

Oligoneuron, 1586 
nitidum, 1593 
rigidum, 1593 

Olive, desert-, 1199 
Family, 1192 

Olmo, 495 
Ombligo de Venus, 1168 
Omphalodes, 1291 

aliena 1291 
Onagr.aceae, 1120 
Onion, 384 

nodding-, 389 
prairie-, 390 
wild-, 388 
yellow-flowered-, 388 

Onoclea, 61 
sensibilis, 61 

Onopordum, 1720 
Acanthium, 1720 

Onosmodium, 1309 
bejariense, 1309 
Helleri, 1310 
hispidissimum, 1310 
molle 

occidentale, 1310 
occidentale, 1310 

Operculina, 1247 
dissecta, 1254 

pinnatifida, 1254 
Ophioglossaceae, 42 
Ophioglossum, 43 

crotalophoroides, 44 
Engelniannii, 44 
nudicaule 

tenerum, 44 
palmatwn, 43 
petiolatwn, 44 
pusillum, 44 
vulgatwn, 44 

Engelmannii, 44 
Oplismenus, 182 

hirtellus, 182 
hirtellus, 183 
setarius, 183 

setarius, 183, 445 
O'possum-wood, 1190 
Opuntia, 1088, 1089 1259 

arborescens, 1091 
arenaria, 1092 
atrispina, 1093 
compressa, 1092 
Engelmannii, 1093 
Ficus-indica, 1094 
fragilis, 1092 
imoricata, 1091 

argentea, 1091 
imbricata, 1091 

Kleiniae, 1091 
leptocaulis, 1091 
Lindheimeri, 1093, 1094 

Lehmannii, 1094 
Lindheimeri, 1094 
linguifonnis, 1094 
tricolor, 1094

macrorhiza, 1092 
macrorhiza, 1093 
Pottsii, 1093 

megacantha, 1094 
phaeacantha, 1093, 

1094 
carnanchica, 1093 
discata, 1093 
major, 1093 
phaeacantha, 1093 
spinosibacca, 1093 

polyacantha, 1092 
polyacantha, 1092 
ru.fispina, 1092 
tricliophora, 1092 

rufida, 1092 
Schottii, 1091 

Grahamii, 1092 
Schottii, 1092 

Stanlyi, 1091 
stricta, 1094 

Dillenii, 1094 
stricta, 1094 
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strigil, 1094 
tunicata, 1091 

Davisii, 1091 
tunicata, 1091 

violacea, 1093 
Castetteri, 1093 
macrocentra, 1093 
santa-rita, 1093 

Orange, bitter-, 907 
Mexican-, 909 
trifoliate-, 907 
-grass, 1065

Orbexilwn 
simplex, 813 
pedunculatum, 813 

Orcajuela, 1337 
Orchid 

Grested fringed-, 438 
Family, 434 
giant spiral-, 444 
green rein-, 438 
lace-lip spiral-, 443 
ragged fringed-, 437 
small wood-, 438 
snowy-, 438 
southern rein-, 438 
water-spider-, 437 
white fringed-, 437 
yellow fringed-, 437 
yellow fringeless-, 438 
three birds-, 439 

Orchidaceae, 434 
Oreganillo, 1334, 1335 

-cimarr6n, 1329, 1331
Oregano-de burro, 1330 

-xiu, 1329
Oreja de perro, 1284 

-de Rat6n, 943
Oreocarya oblata, 1300 
Orinoco jute, 1024 
Ornithopteris mexicana, 45 
Orobanchaceae, 1449 
Orobanche, 1450 

Cooperi, 1452 
fasciculata, 1451 

subulata, 1451 
ludoviciana, 1451 
multiflora, 1451, 1452 

1638 
multiflora, 1451 
Pringlei, 1451 

uniflora, 1451 
Orontiwn, 343 

aquaticum, 343 
Orpine, 715 

Family, 714 
Ortiga, 502 
Ortiguilla, 502 
Oryza, 114 
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sativa, 114 
Oryzopsis, ll8 

hymenoides, 118 
micrantha, 118 

Osage orange, 498 
Osmia, 1551 

conyzoides, 1555 
loaefolia, 1555 
odorata, 1555 

Osmorhiza, 1153 
bipatriata, 1153 
longistylis, 1153 

Osmunda, 46 
cinnamomea, 46 
regalis 

spectabilis, 46 
Osmundaceae, 45 
Ostrya, 463 

chisosensis, 464 
Knowltonii, 464 
virginiana, 464 

lasia, 464 
Othake, 1695 

canescens, 1696 
Otophylla 

auriculata, 1433 
densiflora, 1433 

Ottelia 
alismoides, 1737 

Ox-eye, 1636 
Oxalidaceae, 893 
Oxalis, 893 

albicans, 895 
albicans, 896 
pilosa, 896 

amplifolia, 895 
Berlandieri, 895 
corniculata, 896 
corymbosa, 894 
cymosa, 896 
dichondraefolia, 895 
Dillenii, 896 

radicans, 896 
Drummondii, 894 
europaea, 896 
Langloisii, 896 
latifolia, 895 
Martiana, 894 
Priceae, 896 

texana, 896 
recurva, 896 

texana, 896 
rubra, 893, 894 
stricta, 896 
vespertilionis, 895 
violacea, 895 
W rlghtii, 896 

Oxybaphus 
aggregatus, 584 

comatus, 587 
giganteus, 585 
Grayanus, 587 
linearls, 583 
nyctagineus, 586 

Oxydendrum arboreum, 
1181 

Oxypolis, 1160 
6liformis, 1161 
rigidior, 1161 

Oxyrhynchus 
alienus, 887 
volubilis, 887 

Oxytria 
crocea, 382 
texana, 382 

Oxytropis, 852 
Lambertii 

articulata, 852 
Oyster plant, 1729 

Pachistima myrsinites, 
1738 

Padus serotina, 758 
Pagesia 

acuminata, 1413 
peduncularis, 1413 
vandellioides, 1413 

Paintbrush, Indian, 1439 
Texas-, 1442 

Paintedcup, 1439 
Palafoxia, 1695 

bella, 1696 
callosa, 1696 
Hookeriana, 1696 

minor, 1696 
Reverchonii, 1695 
riograndensis, 1696 
rosea, 1696 

ambigua, 1696 
macrolepis, 1696 
papposa, 1696 
rosea, 1696 

sphacelata, 1695 
texana, 1696 

ambigua, 1696 
texana, 1696 

tripteris, 1697 
brevis, 1697 

Palilla, 933 
Palm Family, 340 
Palma pita, 398 
Palmae, 340 
Palmas del mar, 102 
Palmella, 400 
Palmetto, bush-, 340 

dwarf-, 340 
Rio Grande-, 341 
saw-, 341 

Texan-, 341 
Palmerocassia Wislizenii, 

788 
Palo amarillo, 1335 

-blanco, 493
-de azu.car, 1002
-de tarugo, 943
-prieto, 730

Paloverde, 794 
Panalero, 1000, 1199 
Panic, beach-, 177 

fall-, 181 
Panic grass, browntop-, 

181 
Panicum, 103, 155, 164, 

183, 185 
aciculare, 170, 172 
agrostoides, 177 

ramosius, 177 
albomarginatum, 172 
amarulum, 177, 178 
amarum, 177 
anceps, 176 
angustifolium, 169, 170, 

172 
antidotale, 177 
arenicoloides, 169 
arizonicum, 181 
Ashei, 174 
aubume, 171 
barbulatum, 170 
Bergii, 179 
brachyanthum, 176 
Boscii 

molle, 174 
bulbosum, 178 

minus, 178 
capillare, 180 

occidentale, 180 
capillarioides, 179 
chrysopsidifolium, 169 
ciliatum, 169 
clandestinum, 174 
colonum, 183 
commutatum, 174 
condensum, 177 
consanguineum, 169 
crusgalli, 183 
cruspavonis, 184 
cryptanthum, 170, 174 
curtifolium, 172 
depauperatum, 169 
dichotomiflorum, 181 
dichotomum, 170, 17 4 
ensif olium, 172 
fasciculatum, 155, 181 

reticulatum, 181 
filipes, 179 
firmulum, 182 
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flexile, 180 
frumentaceum, 200 
geminatum, 17 4 
Ghiesbreghtii, 179 
gymnocarpon, 175 
Hallii, 179 
Havardii, l 78 
H elleri, 1 73 
hemitomon, 176 
hians, 164, 176 
Hillmanii, 180 
hirsutum, 179 
hirticaule, 180 
huachucac, 171 

fasciculatum, 171 
/oorii, 174 
lancearium, 170, 172 
lanuginosum, 171, 173, 

174 
Lindheimeri, 171 

latifolium, 174 
laxi.ftorum, 169 
Leibergii, 17 4 
leucothrix, 170 
Lindheimeri, 170, 171, 

172 
linearifolium, 169 
longifolium, I 77 
longillgulatum, 170 
lucidum, 170 
macrocarpon, 17 4 
malacon, 173 
malacophyllum, 173 
maximum, 178 
microcarpon, 170 
miliaceum, 180 
neuranthum, 170 
nitidum, 170 
nodatum, 173 
obtusum, 155, 176 
oligosanthes, 173, 17 4 
ovale, 172 
ovinum, 169, 170 
paludivagum, 175 
pampinosum, 180 
pauciciliatum, 172 
pedicellatum, 173 
perlongum, 169 
philadelphicum, 181 
pilcomayense, 179 
plenum, 178 
polyanthes, 173 
polystachyum, 184 
portoricense, 170, 172 
praecocius, 171 
pseudopubescens, 171 
purpurascens, 155, 175 
ramisetwn, 181, 182 
Ravenelii, 173, 17 4 

repens, 178 
reptans, 155, 175 
Reverchonii, 182 
rigidulum, 177 
roanokense, 170 
scabriusculum, 174 
scoparium, 170, 171, 

173, 174 
Scribnerianum, 173 
sphaerocarpon, 172 

inflatum, 172 
spretum, 170,171,172 
stipitatum, 177 
strigosum, 169 
tenerum, 177 
tennesseense, 171 
tenue, 172 
texanum, 181 
Thurowii, 171 
transiens, 173 
trichoides, 179 
trifolium, 172 
verrucosum, 176 
villosissimum, 171 
virgatum, 178 
Walterl, 184 
Wemeri, 169 
W rightianum, 170 
xalapense, 169 

strictirameum, 169 
yadkinense, 170 

Paniquesillo, 694 
Pansy, field-, 1075 
Papaver, 663 

Rhoeas, 663 
somniferum, 663 

Papaveraceae, 662 
Paper-flower, 1700 
Papilionaceae, 761 
Papilionoideae, 761 
Pappophorum, 251 

bicolor, 251 
mucronulatum, 251 
W rightii, 252 

Pappothrix, 1690 
cinerea, 1694 
quinqueflora, 1694 
rupestris, 1694 

Pappus grass, 251 
spike-, 251 

Papyrius papyrlfera, 498

Paraiso, 912 
Parapholis, 118 

incurva, 118 
Parietaria, 499 

debilis, 500 
floridana, 500 
obtusa, 499 
pensylvanica, 499 
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obtusa, 499 
Parkeriaceae, 69 
Parkinsonia, 793 

aculeata, 793 
Parnassia, 719 

asarifolia, 720 
grandifolia, 720 

Pamassiaceae, 720 
Paronychia, 625, 1737 

chorizanthoides, 627 
congesta, 628 
dichotoma, 628 
Drummondii, 626 

Drummondii, 626 
parviflora, 626 

fastigiata, 626 
paleacea, 626 

J amesii, 628, 629 
hirsuta, 629 
parviflora, 629 
praelongifolia, 629 

J onesii, 626 
Lindheimeri, 627 

longibracteata, 627 
Maccartii, 627 
monticola, 627 
nudata, 628 
Parksii, 628 
sessiliflora, 628 
setacea, 627 

longibracteata, 627 
virginica 

scoparia, 628 
Wardii, 629 
Wilkinsonii, 627 

Parosela, 819 
alopecuroides, 822 
argyraea, 823 
aurea, 824 
brachystachys, 822 
camescens, 825 
enneandra, 824 
formosa, 826 
frutescens, 823 
Greggii, 826 
Hallii, 825 
humilis, 827 
]amesii, 825 
lanata, 823 
lachnostachys, 821 
lasiathera, 824 
laxa, 823 
Lesueurii, 825 
longipila, 821 
nano, 825 
neomexicana, 822 
pogonathera, 824 
polygonoides, 822 
rubescens, 825 
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terminalis, 823 
W alkerae, 824 
Wamockii, 826 
Whitehouseae, 825 
W rlghtii, 826 

Parra, 1022 
-del monte, 1019

Parralena, 1682 
Parre silvestre, 1018 
Parrot's-feather, 1138 

green-, 1138 
Parsley, 1152 

Family, 1139 
mountain-, 1160 
prairie-, 1161 
sand-, 1155 
Texas-, 1161 

Parsnip, garden-, 1162 
water-, 1144, 1146 
wild-, 1162 

Parthenium, 1258, 1625 
argentatum, 1626 
confertum, 1627 

divaricatum, 1627 
microcephalum, 1627 

incanum, 1626 
integrifolium, 1627 
hispidum, 1626 
Hysterophorus, 1627 
lyratum, 1627 

Parthenocissus, 1021 
heptaphylla, 1021 
hirsuta, 1022 
inserta, 1022 
quinquefolia, 1022 

hirsuta, 1022 
texana, 1021 
vitacea, 1022 

Partridge-berry, 1492 
Pasionaria, 1081 
Paspalidium 

geminatum, 175 
paludivagum, 175 

Paspalum, 156 
acuminatum, 163 
almum, 164 
bifidum, 159 

pro;ectum, 160 
Boscianum, 160 
brownseed-, 160 
bull-, 160 
ciliatifolium, 159 

Muhlenbergii, 159 
stramineum, 159 

circulare, 161

Comb's-, 164 
conjugatum, 164 
convexum, 160

debile, 159 

dilatatum, 161 
dissectum, 163 
distichum, 162, 163 

indutum, 162 
fl.oridanum, 160 

glabratum, 160 
fl.uitans, 163 
Hartwegianum, 162 
laeve, 161 
Langei, 159 
lentiferum, 162 
lividum, 162 
longipilum, 161 
minus, 164 
monostachyum, 158 
notatum, 163 

Saurae, 164 
plicatulum, 160 
praecox, 161 
pubescens, 159 
pubiflorum, 162, 163 

glabrum, 162 
repens, 163 
rigidif olium, 159 
separatum, 159 
setaceum, 159 

Muhlenbergii, 159 
stramineum, 159 

stramineum, 159 
texanum, 160 
unispicatum, 159 
Urvillei, 161 
vaginatum, 163 
virgatum, 160 

Pasque-fl.ower, 649 
Passi.flora, 1079 

affinis, 1081 
filipes, 1081 
foetida 

gossypifolia, 1082 
incamata, 1081 
lutea, 1081 

glabriflora, 1081 
suberosa, 1080 
tenuiloba, 1080 

Passifloraceae, 1079 
Passion flower, 1079 

Family, 1079 
Pastinaca, 1162 

sativa, 1162 
Pata de gallo, 237 
Paulownia, 1445 

tomentosa, 1445 
Pavonia, 1029 

lasiopetala, 1029 
Wright ii, 1029 

Pawpaw, 659 
American-, 659 
dwarf-, 659 

Pea, black-eyed-, 889 
broom-, 821 
butterfly-, 878 
cream-, 889 
everlasting-, 877 
hoary-, 832 
partridge-, 790 
scarlet-, 811 
scurfy-, 814 
sensitive-, 790 
Singletary-, 876 

Peach, 756, 758 
-bush, 759

Peanut, hog-, 878 
Pear, 731 

common-, 732 
Pearlwort, 624 
Pecan, 460 

bitter-, 461

Pectis, 1684 
angustifolia, 1685 
cylindrica, 1684 
filipes, 1685 
longipes, 1684 
papposa, 1685 
prostrata, 1684 

cylindrica, 1684 
tenella, 1685 
texana, 1685 

Pectocarya, 1739 
heterocarpa, 1740 
platycarpa, 1740 

Pedicularis, 1439 
canadensis, 1439 

Pediomelum 
cyphocalyx, 815 
Goughae, 816 
hypogaeum, 816 
lmmile, 816 
Parksii, 815 
subulatum, 815 
trinervatum, 816 

Pega-polla, 592 
Pegajosa, 1085, 1337 
Peganum, 902 

Hannala, 903 
mexicanum, 903 

Peiranisia, 792 
Pellaea, 53 

aspera, 56 

Index 

atropurpurea, 54, 57 
carcliomorplia, 54 
cordata, 54 
dealbata, 61 
flexuosa, 55 
glabella, 54 
intermecua, 55 

pubescens, 55 
limitanea, 61 
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longimucronata, 54 
microphylla, 61 
ovata, 54 
sagittata 

cordata, 54 
temifolia 

temifolia, 54 
Wrightiana, 54 

Wrightiana, 54 
Pellitory, 499 
Pelocote, 1628 
Pelotazo, 1040 
Peltandra, 342 

Tharpii, 343 
virginica, 342 

Pencil-flower, 854 
Pennellia, 678 

longifolia, 678 
micrantha, 679 

Pennisetum, 188 
ciliare, 189 
nervosum, 188 
villosum, 188 

Pennycress, 698 
Penny royal, bastard-, 

1346 
mock-, 1379 

Pennywort, 1210 
water-, 1168 

Penstemon, 1421 
albidus, 1425 
ambiguus, 1422 
baccharifolius, 1422 
barbatus, 1423 

Torreyi, 1423 
Bradburii, 1423 
brevibarbatus, 1424 
Buckleyi, 1424 
cardinalis, 1423 
Cobaea, 1424 
dasyphyllus, 1423 
Digitalis, 1425 
Fendleri, 1424 
grandiflorus, 1424 
guadalupensis, 1424 

Emestii, 1425 
Havardii, 1423 
Helleri, 1424 
Jamesii, 1424 
lanceolatus, 1423 
laxi.florus, 1425 
Murrayanus, 1423 
pink plains-, 1422 
tenuis, 1425 
Torreyi, 1423 
triflorus, 1424 

integrifolius, 1424 
tubaeflorus, 1425 
Wrightii, 1423 

Penthoraceae, 718 
Penthorum, 718, 1257 

sedoides, 718 
Pentodon, 1490 

Halei, 1491 
pentandrus, 1490 

Peonia, 1721 
Peplis, 11 l 7 

diandra, 1117 
Pepper, bird-, 1399 

Cayenne-, 1399 
wild-, 1340 

Pepperbark, 910 
Pepper-bush, sweet-, 

1173 
Peppergrass, 694 
Pepperidge, 1170 
Peppermint, 1378 
Pepper-tree, 987 

monk's-, 1340 
Peruvian-, 988 

Peppe.r-vine, 1022 
Pepperwort, 694 

Family, 46 
Pera, 732 
Perezia, 1721 

nana, 1721 
runcinata, 1721 
Wrightii, 1721 

Pericome, 1689 
caudata, 1689 

Perilla, 1376 
frutescens, 1376 

Periploca, 1241 
graeca, 1241 

Peritoma, 709 
integrifolia, 710 
Sect., 711 
serrulatum, 710 
sonorae, 710 

Perityle, 1689 
acmella, 1692 
aglossa, 1691 
angustifolia, 1692 
bisetosa, 1693 

appressa, 1693 
bisetosa, 1693 
scalaris, 1693 

Castillonii, 1692 
cinerea, 1694 
dissecta, 1692 
effusa, 1692 
Lemmonii, 1692 
Lindheimeri 

halimifolia, 1692 
Lindheimeri, 1692, 

1693 
microglossa, 1692 

e/fusa, 1692 
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Parryi, 1691, 1692 
quinqueflora, 1693 
rotunaata, 1692 
rupestris, 1691 

albiflora, 1691, 1694 
rupestris, 1694 

urticifolia, 1692 
Vaseyi, 1691, 1692 
vitreomontana, 1694 
Wamockii, 1693 

Periwinkle, 1215 
common-, 1216 

Perizoma rhomboidea, 
1404 

Perlilla, 1492 
Persea, 661 

americana, 661 
Borbonia, 661 
palustris, 661 
pubescens, 661 

Persicaria, 523 
bicomis, 524 
coccinea, 524 
densiflora, 525 
Hydropiper, 525 
hydropiperoides, 526 

hydropiperoides, 526 
opelousana, 526 

lapathifolia, 525 
orientalis, 525 
pensylvanica, 525 
punctata, 525, 526 
setacea, 526 
vulgaris, 526 

Persimmon, 1189 
black-, 1189 
common-, 1189 
Family, 1189 
Mexican-, 1189 
Texas-, 1189 

Perularia 
bidentata, 438 
scutellata, 438 

Petalostemon, 761, 827 
Petalostemum, 819, 827, 

1258, 1259 
candidum, 828 

candidum, 829 
oligophyllum, 829 

compactum, 830 
decumbens, 832 
emarginatum, 827 
glandulosum, 829 
griseum, 830 
microphyllum, 829 
molle, 831 
multiflorurn, 828 
obovatum, 830 
occidentale, 829 
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oligophyUum, 829 
oreophilum, 822 
phleoides, 829 
Porterianum, 831 
pulcherrimum, 831 
purpureum, 831, 832 
Reverchonii, 831 
sabinale, 829 
tenue, 829, 831 
tenuifolium, 831 
truncatum, 829 
villosum, 830 

Peteria, 835 
scoparia, 835 

Petiveria, 601 
alliacea, 601 

Petiveriaceae, 601 
Petrogenia, 1243 

repens, 1243 
Petrophytum, 730 

caespitosum, 730 
Petrorhagia, 613 

prolifer, 613 
Petroselinum, 1152 

crispum, 1152 
Petunia, 1404 

axillaris, 1404 
parviflora, 1404 
seaside-, 1404 
wild-, 1404 
violacea, 1404 

Peyote, 1102 
Phacelia, 1274 

arenicola, 1276 
coerulea, 1276 
congesta, 1276 

dissecta, 1276 
rupestris, 1276 

crenulata, 1276 
glabra, 1275 
hirsuta, 1275 
infundibuliformis, 1276 
integrifolia, 1276 

robusta, 1276 
intermedia, 1276 
invenusta, 1276 
laxa, 1275 
patuliflora, 1275 

teucriifolia, 1275 
Popei, 1276 

Popei, 1276 
similis, 1276 

prostrata, 1275 
robusta, 1276 
strictiflora, 1275 

connexa, 1275 
Lundelliana, 1275 
Robbinsii, 1275 
strictiflora, 1275 

texana, 1276 
teucriifolia, 1275 

Phalaris, 146 
angusta, 147 
brachystachys, 146 
canariensis, 146 
caroliniana, 147 

Phanerophlebia, 66 
auriculata, 66 
umbonata, 66 

Pharbitis, 1247 
cathartica, 1251 
Lindheimeri, 1251 
Nil, 1251 
purpurea, 1251 

Phaseolus, 886 
aconitifolius, 887 
acutifolius, 888 
angustissimus, 888 
atropurpureus, 887 
helvolus, 886 
heterophyllus, 887 
leiospermus, 886 
limensis, 887 
Metcalf ei, 888 
polystachios, 887 
rotundifolius, 887 
umbellatus, 886 
vulgaris, 887 
Wrightii, 888 

Phaulothamnus, 601 
spinescens, 601 

Pheasant's-eye, 648 
Phegopteris 

hexagonoptera, 68 
Phellopterus 

macrorhizus, 1159 
montanus, 1159 

Phenianthus 
sempervfrens, 1500 

Philadelphus, 722 
argenteus, 723 
argyrocalyx, 723 
crinitus, 724
Emestii, 724 
Hitchcockianus, 724 
Mearnsii, 724 
microphyllus, 723 

crinitus, 724 
typicus, 723 

occiclentalis, 723 
Palmeri, 724 
pubescens, 723 
serpyllifolius, 724 
texensis 

Coryanus, 724 
texensis, 724 

P1tilibertella 
crispa, 1236 

Index 

cynanchoides, 1237 
Tor1eyf

1 
1237 

Philoxerus, 570 
vermicularis, 570 

Phleum, 146 
pratense, 146 

Phlox, 1268 
bifida 

induta, 1269 
carolina 

angusta, 1272 
cuspidata, 1268, 1272 

cuspidata, 1272 
grandiHora, 1272 
humilis, 1272 

divaricata 
Laphamii, 1269 

Drummondii, 1268, 
1270 

Drummondii, 1271 
g'labriflora 

littoralis, 1272 
Johnstonii. 1271 
littoralis, 1272 
Mcallisteri, 1271 
peregrina, 1271 
Tharpii, 1271 
wilcoxiana, 1271 

Family, 1262 
glabrifl.ora, 1271 

glabriflora, 1272 
littoralis, 1272 

gold-eye-, 1269 
Goldsmithii, 1271 
J ohnstonlf, 1271 
littoralis, 1272 
mesoleuca, 1269 
nana, 1269 
nivalis 

texensis, 1269 
oklahomensis, 1268 
pilosa, 1269 

aspera, 1270 
detonsa, 1270 
latisepala, 1270 
pilosa, 1270 
pulcherrima, 1270 
riparia, 1270 

Rio Grande-, 1271 
Roemeriana, 1269 
texensis, 1269 
Tharpii, 1271 
triovulata, 1269 
villosissima, 1270 

Phoenix, 340 
canariensis, 341 

Pholiurus incurvus, 118 
Phoradendron, 504 

Bolleanum 
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capitellatum, 505 
densum, 505 
Hawksworthii, 505 

capitellatum, 505 
Coryae, 505 
-flavescens, 505 
Havardianum, 505 
juniperinum, 505 
serotinum, 505 

pubescens, 505 
tomentosum, 505 

macrophyllum, 506 
tomentosum, 505 
Coryae, 505 

Phragmites, 114 
communis, 114 

Phryma, 1475 
leptostachya, 1475 

Phrymaceae, 1475 
Phyla, 1331 

cuneifolia, 1333 
incisa, 1332 
lanceolata, 1332 
nodiflora, 1333 

longifolia, 1333 
reptans, 1333 
rosea, 1333 

strigulosa, 1332 
paroifolia, 1332 
sericea, 1332 

yucatana, 1332 
Phyllanthus, 925, 1258 

abnormis, 928 
abnormis, 928 
riograndensis, 928 

caroliniensis 
caroliniensis, 927 

ericoides, 301, 925, 926 
Niruri 

lathroides, 928 
polygonoides, 925, 926 
pudens, 927 
Urinaria, 927 

Phylloglossum, 37 
Physalis, 1387, 1392, 1399 

acutifolia, 1391

ambigua, 1389 
angulata, 1391 

angulata, 1391 
lanceifolia, 1391 
pendula, 1391 

barbadensis, 1392 
capsicif olia, 1391 
comata, 1390 
cordata, 1391, 1392 
Fendleri, 1390 
hederaefolia, 1390 

comata, 1390 
cordifolia, 1390 

hederaefolia, 1390 
puberula, 1390 

heterophylla 
heterophylla, 1389 
villosa, 1389 

ixocarpa, 1390 
lanceifolia, 1391 
Linkiana, 1391 
lobata, 1391 

albiflora, 1391 
lobata, 1391 

longifolia, 1390 
macrophysa, 1390 
mollis 

parvifolia, 1389 
neomexicana, 1392 
Palmeri, 1390 
pendula, 1391 
philadelphica, 1390 
pubescens, J 392 

integrifolia, 1392 
pubescens, 1392 

pumila, 1389 
ramosissima, 1391 
rigida, 1390 
sabaena, 1391 
sinuata, 1389 
subulata 

neomexicana, 1392 
subulata, 1392 

texana, 1390 
turbinata, 1392 
variovestita, 1389 
virginiana, 1390 

hispida, 1390 
macrophysa, 1390 
sonorae, 1390 
texana, 1390 
virginiana, 1390 

viscosa, 1389 
cinerascens, 1389 
maritima, 1389 
mollis, 1389 
spathulaefolia, 1389 

Wrightii, 1391 
Physic, Indian-, 731 
Physocarpus, 730 

monogynus, 730 
Physostegia, 1257, 1359, 

1740 

angustifolia, 1360 
Correllii, 1360 
Digitalis, 1360 
edwardsiana, 1360 
intermedia, 1359 
rnicrantha, 1359 
obovata, 1360 
praemorsa, 1360, 17 40 
pulcbella, 1360 
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serotina, 1360 
virginiana, 17 40 

Phytolacca, 601 
americana, 601 
decandra, 602 
rigida, 602 

Phytolaccaceae, 600 
Piaropus crassipes, 361 
Pichilinga, 1101 
Pickerel-weed, 367 

Family, 366 
Pickle-weed, 547 
Picradeniopsis, 1698, 

1699 

oppositifolia, 1700 
Woodhousii, 1699 

Pigeon berry, 601, 1338 
-wings, 878

Pigmy-weed, 714 
water-, 714 

Pifs'Veed,553,529,537 
prostrate-, 560 
redroot-, 559 
rough-, 559 
spiny-, 558 
winged-, 529 

Pilea, 502 
pumila, 502 

Deamii, 503 
pumila, 503 

Pillwort, 48 
American-, 48 

Pilostaxis 
nana, 922 
ramosa, 922 

Pilostyles, 509 
Covillei, 510 
Thurberi, 509, 823, 826 

Pilularia, 48 
americana, 48 

Pimpernel, 1185 
brook-, 1428 
false-, 1418 
scarlet-, 1185 
water-, 1182 
yellow-, 1143 

Pinaceae, 70 
Pinaropappus, 1722 

parvus, 1723 
roseus, 1723 

Pin-cushion cactus, 1100 
Pine, 71 

Colorado pinyon-, 73 
Family, 70 
loblolly-, 72 
longleaf-, 72 
longleaf yellow-, 72 
Mexican pin yon-, 7 4 
nut-, 73 
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oldfield-, 72 
pitch-, 72 
ponderosa-, 73
shortleaf-, 73
shortleaf yellow-, 73
slash-, 72 
southwestern white-, 74 
western yellow-, 73
yellow slash-, 72 

Pine-apple Family, 354 
Pinedrops, ll80
Pinesap, American-, 1180 
Pineweed, 1065
Pinguicula, 1455 

pumila, 1455 
Pink, childing-, 613 

Family, 612 
Indian-, 1201 
mountain-, 1207 
-queen, 710
-root, 1201

Texas-, 1201
Pino enano, 7 4 

-piiionero, 7 4
Pinus, 71, 1450 

australis, 72 
brachyptera, 73 
caribaea, 73 
cembroides, 74, 504 

edulis, 73 
remota, 74 

echinata, 73 
edulis, 73, 74, 504 
Elliottii, 72 
flexilis, 7 4 

reflexa, 74 
palustris, 72 
ponderosa, 73, 504 
reflexa, 74 
strobiformis, 74 
taeda, 72 

Pin-weed, 1072 
Pinyan, 73

Mexican-, 74
Pipe-vine, 508 
Pipewort, 353 

Family, 352 
hairy-, 354 

Piptochaetium, 118 
avenaceum, 120 
fimbriatum, 118 

confine, 119 
Pringlei, 120

Pirul, 988
Pisonia, 576 

aculeata, 576 
Pistacia, 987 

mexicana, 987 
texana, 987 

Pistachio 

American-, 987 
Mexican-, 987 

Pistia, 343 
Stratiotes, 343 

Pitaya, 1098 
green-, 1099 

Pitcairnia, 354
Pitcher-plant, 712 

Family, 712 
Pitchfork, 1665 
Pithecellobium, 768, 1259 

brevifolium, 769 
flexicaule, 769 
pallens, 769 

Pitillo, 1187 
Pityopsis, 1563 

oligantha, 1566 
Plains beebalm, 1373 
Planera, 496 

aquatica, 496 
Planer-tree, 496
Plane-tree, 728 

Family, 727 
Plantaginaceae, 1475 
Plantago, 1258, 1475, 1737

aristata, 1478 
elongata, 1479 
Helleri, 1479 
heterophylla, 1479 
Hookeriana, 14 77 
hybrida, 1479 
insularis, 1477 

fastigiata, 1477 
lanceolata, 1478 
major, 1477 
patagonica, 1478 

breviscapa, 1478 
gnaphalioides, 1478 
spinulosa, 1478 

Purshii, 1478 
breviscapa, 1478 
spinulosa, 1478 

pusilla, 1479 
rhodosperma, 1477 
virginica, 1477 

viridescens, 1477 
Wrightiana, 1478 

Plantain, 1475 
common-, 1477 
English-, 1478 
Family, 1475 
Indian-, 1712 
mud-, 96, 367 
pale-seeded-, 1477 
red-seeded-, 1477 
robin's-, 1605 
water-, 96 

Platanaceae, 727 
Platanus, 505, 728 

Index 

occidentalis, 728 
attenuata, 728 
glabrata, 728 

Pleat-leaf, prairie-, 431 
purple-, 432 

Pleiotaenia 
Nuttallii, ll61 

texana, 1162 
Pluchea, 1259, 1618 

borealis, 1619

camphorata, 1618 
foeti<la, 1619 
purpurascens, 1619 
rosea, 1619 
sericea, 1619 

Plum, 756 
big-tree-, 759 
Chickasaw-, 760 
creek-, 760 
flatwood-, 759 
Havard-, 758 
hog-, 760 
Mexican-, 759 
Murray-, 759 
Oklahoma-, 760
sugar-, 732 
wild-goose-, 760 

Plumbaginaceae, ll85
Plumbago, 1187 

Family, 1185 
scandens, 1187 

Plume, Texas-, 1264 
Plume-seed, 1728

-weed, 1549
Plumegrass, 190 

bent-awn-, 190 
narrow-, 190
silver-, 190

sugarcane-, 191

Poa, 131,143 
annua, 133,134 
arachnif era, 132 
arida, 132 
autumnalis, 133 
Bigelovii, 133 
Chapmanniana, 134 
compressa, 132 
Fendleriana, 132 
interior, 133 
involuta, 133
pratensis, 132 
sylvestris, 133 

Poaceae, 103 
Podophyllaceae, 654 
Podophyllurn, 654 

peltatum, 654
Deamii, 654 

Podostemaceae, 713 
Podostemon, 714 
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Ceratophyllum, 714 
Pogonia, 439, 440 

divaricata, 440 
nodding-, 439 
ophioglossoides, 440 
rose-, 440 
spreading-, 440 
trianthophora, 439 
verticillata, 439 
whorled-, 439 

Poinciana Gilliesii, 795 
Poincianella, 794 
Poinsettia, 956 

cyathophora, 970 
dentata, 970 
heterophylla, 971 
radians, 969 

Poison 
-bean, 836
beaver-, 1145

-camas, 382
crow-, 382, 391
-dogwood, 990
-elder, 990
-hemlock, 1150
-ivy, 990
-oak, 990
-sego, 381
-suckleya, 545
-sumac, 990

Pokeberry, 601 
Pokeweed, 601 

Family, 600 
Polanisia, 707 

dodecandra, 708 
dodecandra, 708 
riograndensis, 708 
trachysperma, 708 

erosa, 708 
breviglandulosa, 709 
erosa, 709 

J amesii, 708 
trachyspenna. 708 
uniglandulosa, 707, 708 

Polecat-
bush, 991 
geranium, 1328 
tree, 1012 

Polemoniaceae, 1262 
Polemonium, 1262 

H inckleyi, 1262 
pauciflorum, 1262 

Hinckleyi, 1262 
pauciflorum, 1262 

Paleo, 1335 
Polianthes, 423 

lata, 424 
maculosa, 424 

Runyonii, 423 
tuberosa, 423 
variegata, 424 
virginica, 423 

tigrina, 424 
Poliomintha, 1378 

glabrescens, 1379 
incana, 1379 
mollis, 1380 

Polycarp, 624 
Polycarpon, 624 

tetraphyllum, 624 
Polycodium stamineum, 

1176 
Polygala, 915 

alba, 920 
cruciata, 921 
glandulosa, 918

Harperi, 920 
hemipterocarpa, 922, 

923 
Hookeri, 920 
incarnata, 921 
leptocaulis, 919 
Lindheirneri, 918 
longa, 917 
lutea, 922 
macradenia, 918 
maravillasensis, 919 
mariana, 920 
minutifolia, 919 
nana, 922 
obscura, 917 
ovatifolia, 916 
Pahneri, 917 
paniculata, 919 
polygama, 921 

obtusata, 921 
puberula, 918 
racemosa, 917 
ramosa, 922 
reducta, 917 
rirnulicola, 917 
sanguinea, 920 
scoparia 

multicaulis, 923 
scoparioides, 922 
texensis, 919 
Tweedyi, 918 
verticillata, 919 

ambigua, 920 
isocycla, 920 
sphenostachya, 920 

virldescens, 920 
Polygalaceae, 914 
Polygonaceae, 510 
Polygonatum, 406 

biflorum, 407 
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canaliculatum, 407 
cobrense, 407 
commutatum, 407 

Polygonella, 519 
americana, 519 
brachystachya 

laminigera, 519 
Parksii, 519 
Croomii, 519 
erlcoides, 519 
polygama, 519 

Polygonum, 519, 1257, 
1259, 1261 

arenastrum, 520 
argyrocoleon, 521 
aviculare, 520, 521 
bicorne, 525 
buxifonne, 521 
coccineum, 524 
Convolvulus, 522 
cristatum, 522 
densi/lorum, 525 
Hydropiper, 526 
hydropiperoides, 526 

opelousanum, 526 
setaceum, 526 

lapathifolium, 525 
longistylum, 525 
Meisnerianum, 522 
opelousanum, 526 
orientale, 525

pensyloanicum, 525 
Persicaria, 526 
punctatum, 525 
ramosissirnum, 521 
sagittatum, 522 
scandens, 522 

cristatum, 522 
striatulum, 521 
tenue, 522 
texense, 521 
virginianum, 522 

Polymnia, 1620 
maculata, 1620 
Uvedalia, 1620 

densipilis, 1620 
sericeus, 1619 

Polypodiaceae, 49, 1737 
Polypodium, 62 

erythrolepis, 62 
polypodioides 

Michauxianum, 63 
thyssanolepis, 63 

polypody, 62 
Polypogon, 144 

interruptus, 144 
monspeliensis, 144 
semiverlicillatus, 144 
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Polypremum, 1202 
procumbens, 1202 

Polypterls, 1695 
Polystichum, 66 

acrostichoides, 66 
Polytaenia, 1161 

Nuttallii, 1161 
texana, 1161 

Pomaria, 794 
melanosticta, 797 

Poncirus trlfoliata, 907 
Pond-nut, 633 
Pondweed, 87 

Family, 86 
horned-, 93 
Sago-, 88 
western-, 88 

Pony-foot, 1242 
New Mexico-, 1243 
silver-, 1243 

Pontederia, 367 
cordata 

cordata, 367 
lanceolata, 367 

lanceolata, 367 
Pontederiaceae, 366 
Ponthieva, 441 

racemosa, 441 
Poolmat, common-, 93 
Poor joe, 1496 
Poor man's rope, 1201 
Popinac, 775 
Poplar, black-, 455 

Lombardy-, 456 
white-, 454 
yellow-, 657 

Po-ponax, 770 
tortuosa, 771 

Popote, 83 
Popotillo, 82 
Pqppy, 663 

California-, 662 
common-, 663 
corn-, 663 
desert-, 904 
Family, 662 
gold-, 662 
Mexican-, 664, 904 

gold-, 662 
opium-, 663 
prickly-, 663 
red-, 666 

Poppy-mallow, 1033 
plains-, 1035 
Texas-, 1034 

Populus, 453, 505, 506 
acuminata, 454, 455 
alba, 454 

. - . .

angustifoUa, 454,455 
arizonica, 455 
deltoides, 455 

occidentalis, 455 
Hinckleyana, 454 
nigra, 455 

italica, 456 
Sargentii 

Sargentii, 455 
texana, 455 

texana, 455 
tremuloides, 456 

aurea, 456 
Wislizenii, 455 

Porlieria, 902 
angustifoUa, 902 

Porophyllum, 1685 
gracile, 1686 
Creggii, 1686 
ruderale 

macrocephalum, 1686 
scoparium, 1684, 1686 

Porteranthus stipulatus, 
731 

Portulaca, 606, 1261 
coronata, 607 
lanceolata, 607 
mundula, 607 
oleracea, 607 
parvula, 607 
pilosa, 608 

mundula, 608 
retusa, 607 
suffrutescens, 607 
umbraticola, 606 

Portulacaceae, 605 
Posidonia ocieania, 95 
Possession vine, 1246 
Possum-haw, 1497 
Potamogeton, 87 

americanus, 92 
angustifolius, 92 
Berchtoldii 

tenuissimus, 90 
capillaceus, 93 
clystocarpus, 90 
crispus, 89 
diversif olius 

diversifolius, 91 
trichophyllus, 91 

fluitans, 93 
foUosus, 89 

foUosus, 89 
macellus, 89 

gramineus 
graminifolius, 93 

heterophyllus, 93 
hybridus, 93 

Index 

illinoensis, 92 
latif olius, 88 
lucens, 92 
natans, 93 
nodosus, 92 
panormitanus, 93 
pectinatus, 88 
pulcher, 91 
pusillus, 90 

Potamogetonaceae, 86 
Potato bean, 879 

American-, 879 
Potato 

Family, 1386 
sweet-, 1253 
-tree, 1396
wild-, 1253, 1397

Potentilla, 7 44 
canadensis, 744 
mcnspeliensis, 7 45 
norvegica, 745

hirsuta, 7 45 
paradoxa, 7 45 

recta, 745

rivalis, 744, 745 
simplex, 744 

Poteridium 
annuum, 752 

Poverty weed, 528 
Powderpuff, 778 
Prairie-

smoke, 649 
tea, 937 

Prenanthella, 1744

exigua, 17 44 

Prenanthes, 1734 
altissima, 1734 
barbata, 1734 
serpentaria 

barbata, 1734 
Prickly ash, 910 
Prickly pear, 1088 

bUnd-, 1092 
cow-tongue-, 1094 
eastern-, 1092 
little-, 1092 
Nopal-, 1093 
plains-, 1092 
purple-, 1093 
Texas-, 1093 

Prickly poppy 
white-, 667 
yellow-, 664 

Pride-of-India, 912 
Primrose 

Family, 1181 
large yellow desert-, 

1130 
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Missouri-, 1129 
showy-, 1129 
spotted-, 1129 
-willow, 1133

creeping-, 1135
floating-, 1135 

Primulaceae, 1181 
Prince's feather, 558 
Prince's plume, desert-, 

674 
Princess-feather, 525 
Princess-tree, 1445 
Prionopsis, 1572 

ciliata, 1572 
Priva, 1337 

Iappulacea, 1337 
Privet, 1198 

Chinese-, 1198 
swamp-, 1199 

Proboscidea, 1446, 1447 
altheaefolia, 1447 
arenaria, 1447 
crassibracteata, 1448 
fragrans, 1448 
Jussieui, 1449 
louisianica, 1449 
parviflora, 1447 
sabulosa, 1448 
spicata, 1448 

Proserpinaca, 1136 
palustris, 1137 

amblyogona, 1137 
pectinata, 1137 

Proso, 180 
Prosopis, 505, 783, 1259 

chilensis, 784

glandulosa, 783 
glandulosa, 784 
Torreyana, 784 

juliflora, 784 
laevigata, 783 
pubescens, 784 
reptans 

cinerascens, 784 
Prunella, 1357 

vulgaris, 1357 
hispida, 1357 
lanceolata, 1357 

Prunus, 756 
americana 

lanata, 759 
angustifolia, 760 

varians, 761 
arkansana, 759 
caroliniana, 757

eximia, 758 
glandulosa, 759 
gracilis, 760 

Havard.ii, 758 
lanata, 759 
mexicana, 759 
minuti.Oora, 759 
Munsoniana, 760 
Murrayana, 759 
normalis, 760 
Palmeri, 759 
Parksii, 758 
persica, 758 
reticulata, 759 
Reverchonii, 760 
rivularis, 760 
serotina, 758 

eximia, 758 
serotina, 758 
virens, 758 

tarda, 759 
tenuifolia, 759 
texana, 759, 760 
umbellata, 759 

tarda, 759 
venulosa, 160 
virginiana, 757 

Psathyrotes, 1708 
scaposa, 1708 

Psedera texana, 1021 
Pseudabutilon, 1038 

Lozanii, 1037, 1038 
Pseudobartlettia scaposa, 

1708 
Pseudoclappia, 1687 

arenaria, 1687 
Pseudocyrnopterus, 1160 

longiradiatus, 1160 
montanus, 1160 

Pseudotsuga, 7 4 
Douglasii, 7 4 
Menziesii, 7 4 

glauca, 75 
mucronata, 7 4 

ta."Cifolia, 7 4

Psilactis, 1580

asteroides, 1585 
brevilingukzta, 1585 
lepta, 1585 
tenuis, 1585 

Psilocarya, 313 
nitens, 313 

Psilostrophe, 1700 
gnaphalodes, 1700, 1701 
tagetina, 1701 

kznata, 1701 
villosa, 1700 

Psilotaceae, 36 
Psilotum, 36 

nudum, 36 
Psoralea, 811 
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Bigelooii, 814 
caudata, 815 
cuspidata, 815 
cyphocalyx, 814 
digitata, 814 

digitata, 814 
parvifolia, 814 

esculenta, 812 
-/loribunda, 814 
hypogaea, 816 

hypogaea, 816 
scaposa, 816 

lanceolata, 813 
latestipulata, 815 

appressa, 815 
latestipulata, 815 

linearifolia, 813 
micrantha, 813 
psoralioides 

eglandulosa, 813 
psoralioides, 813 

Reverchonii, 814 
rhombifolia, 816 
Rydbergii, 816 
scaposa, 816 

breviscapa, 816 
simplex, 813 
subulata, 815 

minor, 815

tenuiflora, 814 
trinervata, 816 

Psoralidium 

kznceokztum, 813 
linearifolium, 814 
tenuiflorum, 814 

Psorothamnus scoparius, 
821 

Ptelea, 906, 909 
trifoliata, 909 

angustifolia 
angustifolia, 909 
persicifolia, 909 

polyadenia, 909 
trifoliata 

mollis, 909 
trifoliata, 909 

Pteridium, 51 
aquilinum 

pseudocaudatum, 52 
pubescens, 52 

latiusculum 
pseudocaudatwn, 52 

Pteridophyta, 36 
Pteris, 52 

aquilina 
pseudocaudata, 52 

'/lexuosa, 55 
multi6da, 52 
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Pterocaulon, 1617 

virgatum, 1617 
Pterophyton, 1656 
Pterospora, 1180 

Andromeda, 1180 
Ptilimnium, 1147 

capillaceum, 1147, 1148 
costatum, 1147, 1148 
laciniatum, 1147 
Nuttallii, 1148 
texense, 1148 

Ptiloria 

neomexicana, 1728 
scabrella, 1728 

Puccoon, 1304, 1307 
red-, 662 

Pueraria, 883 
lobata, 883 
Thunbergiana, 883 

Puncture weed, 905 
Purple sage, 1420 
Purpletop, 214 
Purple-spike, Texas-, 446 
Purslane, 606, 607 

Family, 605 
horse-, 603 
marsh-, 1135 
sea-, 604 
water-, 1117 

Pussyfoot, 830 
Pussy's toes, 1617 
Putia, 601 
Pycnanthemum, 1384 

albescens, 1385 
clinopodioides, 1385 
-flexuosum, 1385 
muticum, 1385 
pilosum, 1385 
tenuifolium, 1385 

Pycnodoria 
multifida, 52 

Pycreus, 285 
Pyrrhopappus, 1725 

carolinianus, 1726, 1727 
Geiseri, 1726 
grandiflorus, 1726 
multicaulis, 1726 
Rothrockii, 1726 
Sessaeanus, 1726 

Pyrus, 731 
angustif olia, 732 
arbutifolia, 732 
communis, 732 
ioensis, 732 

texana, 732 
Quaking grass, 134 

little-, 134 
Quamasia hyacinthina, 394 

Quamoclidion multiflorum, 
580 

Quamoclit, 1247 
coccinea, 1250 
hederif olia, 1250 
pennata, 1250 
Quamoclit, 1250 

Quarter-vine, 1443 
Quassia Family, 911 
Queen Anne's lace, 1157 
Queen's delight, 952 
Queen's wreath, 526 
Quelite-, 543, 559 

cenizo, 544 
de cochino, 559 
espino, 558 
manchado, 560 
morado, 559 
salado, 550 

Quercus, 467, 448, 505, 
1261, 1450 

alba, 472 
annulata, 481 
aquatica, 488 
arizonica, 479 
Ashei, 476 
Boyntonii, 476 
Brayi, 474 
breviloba, 481 
Canbyi, 488 
chesosensis, 490 
cinerea, 486 

dentato-lobata, 486 
coccinea, 489 
conf ertif olia, 485 
depressipes, 474 
digitata, 490 
diversicolor, 480 
Drummondii, 477 
Durandii, 481 

breviloba, 481 
Emoryi, 484, 485 
endemica, 479 
falcata, 487, 490 
Fendleri, 475 
fusiformis, 483, 484 
Gambelii, 475 
glaucoides, 474 
glaucophylla, 414 
graciliformis, 484, 488 

parvilobata, 488 
Gravesii, 485, 489 
grisea, 478, 479 
Havardii, 477, 478 
hemisphaerica,486,487 
Hinckleyi, 4 7 4 
Houstoniana, 413 
hypoleuca, 485 

Incle% 

hypoleucoides, 485 
incana, 485,486,488 
intricata, 479 
Laceyi, 474 
laurifolia, 486, 487 
livermorensis, 485 
lyrata, 472 
macrocarpa, 472 
Margaretta, 477 
marilandica, 486, 488, 

490, 491, 492 
Ashei, 491 

minima, 483, 484 
mississippiensis, 476 
Mohriana, 478, 479 
Muhlenbergii, 473 
myrtifolia, 487 
nigra, 487, 488, 491 

tridentifera, 488 
novomexicana, 475 
oblongifolia, 478 
obtusifolia, 475 

breviloba, 481 
oleoides, 483 

quaternata, 483, 484 
palustris, 489 
Phellos, 487 
porphyrogenita, 47 4 
prinoides, 473 
Prinus, 473 
pungens, 481 

Vaseyana, 482 
reticulata, 480 
robusta, 485 
rubra, 489, 490 

digitata, 490 
leucophylla, 490 
pogodaefolia, 490 
texana, 489 
triloba, 490 

rugosa, 480 
San-Sabeana, 481 
Schneckii, 489 
Shumardii, 488 

Schneckii, 489 
sillae, 482 
similis, 476 
sinuata, 481 

breviloba, 476, 481 
stellata, 475, 476, 477, 

478, 483, 484 
Boyntonii, 477 
Margaretta, 477 
paludosa, 476 

stellipila, 490 
tardif olia, 490 
texana, 489, 491 
Tharpii, 485 
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turbinella, 480 
undulata, 475, 482 

pungens, 482 
V aseyana, 482 

V aseyana, 482 
velutina, 491, 492 
virens 

dentata, 484 
virginiana, 482, 483, 484 

fusiformis, 483 
macrophylla, 483 
minima, 484 

Quick-weed, 1671 
Quillwort, 41 

Family, 40 
rock-, 41 

Quincula lobata, 1391 

Rabano, 690 
Rabbit-brush, 1576 
Rabbit-tobacco, 1613 
Radish, 690 
Raffiesia 

Amoldii, 509 
Family, 509 

Raffiesiaceae, 509 
Rafinesquia, 1728 

neomexicana, 1728 
Ragweed, 1630 

false-, 1627 
giant-, 1632 
short-, 1632 
southern-, 1632 
western-, 1633 

Ragwort, 1708 
Railroad vine, 1250, 1252 
Rain-lily, 416, 418 
Rama del sapo, 608 
Ramie, 500 
Ramium niveum, 500 
Ram's horn, 1449 
Randia, 1486 

mitis, 1486 
rhagocarpa, 1486 
texensis, 1486 

Ranunculaceae, 448, 634 
Ranunculus, 641 

abortivus, 646 
apricus, 648 
carolinianus, 647 

villicaulis, 647 
circinatus 

subrigidus, 643 
Cymbalaria, 643 

Cymbalaria, 644 
saximontanus, 644 

f ascicularis, 647 
apricus, 648 

cuneiformis, 648 
Iaxicaulis, 644 
Iongirostris, 643 
macranthus, 647 
muricatus, 645 
parvi.Borus, 645 
platensis, 645 
pusillus, 644 

angustifolius, 645 
recurvatus, 646 
repens, 646 

pleni.Borus, 646 
Sardous, 645 
sceleratus, 645 
septentri01talis 

pterocarpus. 647 
subrigidus, 643 
tener, 645 
texensis, 644 

Rape, 1407 
Rape, bird-, 690 

turnip-, 690 
Raphanus, 690 

sativus, 690 
Rapistrum, 705 

rugosum, 705 
Raspilla, 778 
Ratany, 889 

Family, 889 
range-, 890 
white-, 890 

Ratibida, 1259, 1643 
columnaris, 1644 

pulcherrima, 1644 
columnifera, 1644 
peduncularis, 1644 

picta, 1644 
Tagetes, 1644 

Rattan-vine, 1012 
Rattle-box, 1134 
Rattlebush, 836 
Rattlepod, 800 
Rattlesnake-

fem, 43 
master, 423, 1165 
root, 1734 
weed, 1157 

Red-berried bamboo, 412 
Red cedar, eastern-, 80 

southern-, 80 
Red flag, 429 
Red mangrove, 1312 
Redbud, 784 
Redfleldia, 213 

flexuosa, 213 
Redroot, 1010, 1011 
Reed, common-, 114 

giant-, 115 
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Relbunium microphyllum, 
1482 

Reseda del campo, 1335 
Resedaceae, 712 
Resurrection plant, 39 
Retama, 793 

-China, 794
Reverchonia, 923, 929 

arenaria, 929 
Reynoutria 

Convolvulus, 522 
scandens 

cristatum, 522 
Rhamnaceae, 1008 
Rhamnus, 1008, lOll 

betulaefolia, 1012 
californica 

betulaefolia, 1012 
caroliniana, 1012 
fasciculata, 1012 
lanceolata, 1012 
Purshiana 

betulaefolia, 1012 
Smithii 

fasciculata, 1012 
Rhexia, lll8, 1739 

alif anus, 1739 
ciliosa, 1119 
interior, 1120 
lutea, 1119 
mariana 

exalbida, 1120 
mariana, 1119, 1120 

petiolata, 1119 
virginica, 1120 

Rhizoglossum, 43 
Rhizophora Mangle, 1312 
Rhizophoraceae, 1312 
Rhododendron, 1177 

atlanticum, 1178 
canescens, 1178 

subglabrum, 1178 
Coryi, 1177, 1178 
nudiflorum, 1178 
oblongifolium, 1178 
prinophyllum, 1178 
viscosum, 1178 

Rhododon, 1383 
ciliatus, 1383 

Rhus, 988, 1259, 1260, 
1261 

aromatica, 991 
flabelliformis, 992 
pilosissima, 992 
serotina, 992 

choriophylla, 991 
copallina, 990

lanceolata, 991 
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latifolia, 991 
cotinoides, 988 
glabra, 990 
lanceolata, 991 
microphylla, 991 
radicans, 990 

Rydbergii, 990 
verrucosa, 990 
vulgaris, 990 

Toxicodendron, 990 
exima, 990 
microcarpa, 990 
quercif olia, 990 
radicans, 990 
Toxicodendron, 990 
vulgaris, 990 

trilobata, 992 
pilosissima, 992 

typhina, 990 
Vernix, 987, 990 
verrucosa, 990 
virens, 991 

Rhynchelytrum, 147 
repens, 147 
roseum, 147 

Rhynchosia, 884 
americana, 885 
diff ormis, 885 
erecta, 885 
latif olia, 885 
menispermoidea, 885 
minima 

diminifolia, 884 
minima, 884 

reniformis 
reniformis, 885 

reticulata 
latifolia, 885 

simplicifolia, 885 
texana, 885 

angustifolia, 885 
tomentosa, 885 

tomentosa, 885 
volubilis, 885 

Torreyi, 885 
volubilis, 885 

Rhynchospora, 305, 306, 
313 

caduca, 312 
capitellata, 309 
comiculata, 308 

corniculata, 308 
interior, 308 
macrostachya, 308 

cymosa, 312 
divergens, 309 
Elliottii, 311 
fascicularis, 310 

filifolia, 310 
globularis, 312 

recognita, 312 
glomerata, 309 

angusta, 309 
glomerata, 309 

gracilenta, 310 
Grayi, 311 
Harveyi, 311 
indianolensis, 308 
inexpansa, 311 
intermixta, 309 
macra, 309 
macrostachya, 308 
microcarpa, 312 
mixta, 311 
nivea, 306 
obliterata, 312 
oligantha, 310 
perplexa, 312 
Plankii, 311 
plumosa, 310 
pusilla, 309 
rariflora, 3ll 
schoenoides, 312 
semiplumosa, 310 

Rhyncospora, 306 
Ribes, 720 

aureum, 721 
cereum, 721 
curvatwn, 721 
inebrians, 721 
leptanthum, 721 
mescalerium, 721 
odoratwn, 721 

Ribwort, 1478 
Rice, 114 

jungle-, 183 
Ricegrass, 118 

Indian-, 118 
pinyon-, 118 

Richardia, 1493 
brasiliensis, 1494 
humistrata, 1493 
scabra, 1494 
tricocca, 1496 

Richweed, 502 
Ricinus, 923, 953 

communis, 953 
Ridan, 1656 
Riddellia, 1100 
Ringstem, 592 

Big Bend-, 593 
gyp-, 593 
tumble-, 529 

Ripgut, 126 
River-weed, 714 

Family, 713 

Rivina, 601 
humilis, 601 
laevis, 601 
portulaccoides, 601 

Robinia, 837 

Index 

hispida, 837 
neomex:icana, 837 
Pseudo-Acacia, 837 

Robin's-plantain, 1605 
Rock-

betony, 1362 
cress, 677 
nettle, 1083 
spiraea, 730 
spires, bush-, 731 

rush-, 731 
trumpet, 1217 

Rockroot, 600 
Rocket, garden-, 690 

London-, 681 
purple-, 677 
sand-, 689 
sea-, 690 
stinking wall-, 689 
-salad, 690
-weed, 689

Rockrose, 1070 
Family, 1070 

Rocky Mountain bee plant, 
710 

Roemerillo, 1335 
-de monte, 1331

Rompevientos, 1069 
Roosevelt weed, 1561 
Rorippa, 686 

islandica, 687 
islandica, 687 

nasturtium-aquaticum, 
686 

obtusa, 687 
palustris, 681 
ramosa, 687 
sessiliflora, 687 
sinuata, 687 
teres, 687 
W alteri, 687 

Rosa, 752, 1260 
arkansana, 755 

suffulta, 755 
bracteata, 754 
carolina, 755 
Demareei, 755 
Eglanteria, 754 
foliolosa, 755 
ignota, 755 
laevigata, 754 
micrantha, 754 
mirifica, 154 
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multi.flora, 754 
serrulata, 755 
setigera, 754 

setigera, 754 
tomentosa, 754 

stellata 
Erlansoniae, 754 
mirifica, 754 
stellata, 753, 754 

subserrulata, 755 
suffulta, 755 
texarkana, 755 
tomentosa, 754 
Treleasei, 755 
Woodsii, 755 

Fendleri, 755 
Rosaceae, 728 
Rosado, 1338 
Rose, 752 

Carolina-, 755 
Cherokee-, 754 
climbing-, 754 
cotton-, 1613 
desert-, 753 
Family, 728 
-gentian, 1205
-heath, 1600
Japanese-, 754
leafy-, 755
Macartney-, 754
-of-Sharon, 1030
-pink, 1206
prairie-, 754, 755

white-, 755 
sunshine-, 755 

Rose-mallow, 1029 
desert-, 1031 
halberd-leaved-, 1031 
scarlet-, 1031 
swamp-, 1032 
woolly-, 1032 

Rosemary, 1343 
marsh-, 1185

-mint, 1378
Rosin-weed, 1622 
Rosita, 1207 
Rosmarinus officinalis, 

1343 
Rosval, 934 
Rotala, lll7 

ramosior, lll7 
interior, 1117 
ramosior, lll7 

Rouge-plant, 601 
Rouliniella unifaria, 1235 
Rubaldo, 934 
Rubber-plant, 954 
Rubiace$e, 1479 

Rubus, 746, 1260 
aboriginum, 749 
abundifiorus, 7 48 
almus, 749 
apogaeus, 7 49 
argutus, 748 
arvensis, 748 
austrinus, 149 
bifrons, 747 
Bollianus, 149 
duplaris, 749 
flagellaris, 7 49 
largus, 748 
lassus, 749 
louisianus, 747 
Lundelliorum, 749 
Mcvaughii, 748 
nefrens, 149 
neonefrens, 749 
Nessianus, 750 
occidualis, 7 49 
oklahomus, 748 
persistens, 748 
putus, 748 
ramifer, 148 
riograndis, 148 
saepescandens, 748 
seorsus, 7 48 
texanus, 148

trivialis, 7 48, 7 49 
uncus, 749 
valentulus, 748 
vel.ox, 749 

Ruda, 908 
-clel monte, 908

Rudbeckia, 1641 
alismaefolia, 1642 
amplexicaulis, 1643 
Coryi, 1642 
divergens, 1642 
-/lexuosa, 1642 
fulgida, 1642 

missouriensis, 1642 
palustris, 1642 

grandi.flora, 1642 
hirta, 1642 

angustifolia, 1642 
pulcherrima, 1642 

laciniata, 1642 
maxima, 1643 
missouriensis, 1642 
nitida 

nitida, 1643 
texana, 1643 

serotina, 1642 
Rue, 907, 908 
Rue-anemone, false-, 641 
Ruellia, 1459 
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Brittoniana, 1464 
caroliniensis, 1466 

caroliniensis, 1466 
salicina, 1466 
semicalva, 1466 
serrulata, 1466 

ciliosa, 1465 
Corzoi, 1463 
Davisiorum, 1462 
Drummondiana, 1466 
Drushelii, 1462 

Drushelii, 1462 
macrocarpa, 1462 

humilis, 1465 
depauperata, 1465 
expansa, 1466 
frondosa, 1465 
longiflora, 1465 

malacospenna, 1464 
Metzae, 1461 

Mars/iii, 1461 
Muelleri, 1461 
nudiflora, 1462 

hispidula, 1463 
nudiflora, 1463 
occidentalis, 1461 

occidentalis, 1461 
Parryi, 1464 
pedunculata, 1465 
pinetorum, 1464 
Runyonii, 1463 

Berlandieri, 1463 
strepens, 1465 

cleistantha, 1465 
strepens, 1465 

strictopaniculata, 1461 
yucatana, 1463 

Rulac Ncgundo, 1002 
Rumex, 516 

Acetosella, 517 
altissimus, 518 
Berlandieri, 518 
chrysocarpus, 518 
conglomeratus, 518 
crispus, 518 
ellipticus, 518 
Engelmannii, 517 
hastatulus, 517 
hymenosepalus, 516, 518 
Langloisii, 518 
mexicanus, 518 
obtusifolius, 518 
pulcher, 518, 519 
spiralis, 518 
triangulivalvis, 518 
verticillatus, 517 
violascens, 519 

Running box, 1492 
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Runyonia longi'/lora, 423 
Ruppia, 94 

maritima, 94 
Ruppiaceae, 94 
Rush, 369 

bald-, 313 
bog-, 369 
Family, 368 
homed-, 308 
Sebastian-, 951 
slender-, 371 
stone-, 313 
toad-, 372 
-foil, 937
-pea, 797
sicklepod-, 798

Ruta, 907 
chalapensis, 908

graveolens, 908 
Rutaceae, 906 
Rutosma purpurea, 908 
Rye, 139 
Ryegrass, 130 

Sabal, 340 
exul, 341 
louisiana, 340, 341 
mexicana, 340 
minor, 340 
texana, 341 

Sabatia, 1205 
angularis, 1206 
arenicola, 1206 
calycina, 1206 
campestris, 1206 
carnosa, 1206 
dodecandra, 1206 

dodecandra, 1206 
foliosa, 1206 

gentianoides, 1206 
Sabbatia, 1205 
Sabina sabinoides, 79 

silicicola, 80 
Sabino, 76 
Sac-chili, 1329 
Sacahuista, 250, 403, 404 
Sacasil, 1095 
Sacasile, 612 
Sacaton, 219 

alkali, 219 
coastal-, 219 

Sacciolepis, 182 
striata, 182 

Sacred bean, 633 
Saffiower, 1719 
Sage, 1364 

autumn-, 1367 
big red-, 1368 

bladder-, 1348 
blue-, 1368, 1369 
canyon-, 1367 
cedar-, 1366 
lyre-leaf-, 1366 
mealy-, 1368 

cup-, 1368 
mountain-, 1367 
purple-, 1420 
rock-, 1367 
Rocky Mountain-, 1369 
sand-, 1706 
tropical-, 1369 
white-, 1706 
wood-, 1347 
-tree, 1340

Sagebrush, 1705 
Sageretia, 1012 

Wrightii, 1012 
Sagewort, prairie-, 1706 
Sagina, 624 

decumbens, 624 
Sagittaria, 97 

brevirostra, 100 
calycina, 98 
cuneata, 100 
cycloptera, 98 
Engelmanniana 

brevirostra, 100

falcata, 99 
graminea, 98 

platyphylla, 99 
lancifolia, 99 

media, 99 
Iatifolia, 99 

latifolia, 99 
obtusa, 99 
pubescens, 99 

longiloba, 99 
montevidensis, 98 

calycina, 98 
papillosa, 99 
platyphylla, 98 
pubescens, 99 

St. Andrew"s cross, 1060 
St. John's-wort, 1061 

Family, 1059 
golden, 1063 
marsh-, 1065 
shrubby-, 1063

St. Peter's-wort, 1060 
Salad, com-, 1504 
Saladilla, 547 
Saladillo, 1638 
Salazaria, 1348 

mexicana, 1348 
Salicaceae, 448

Salicomia, 547 

Indtn 

Bigelovii, 548

perennis, 548 
utahensis, 548 
virginica, 548 

Salix,449,505, 1257, 1259 
amygdaloides 

amygdaloides, 451, 
452 

Wrightii, 452 
babylonica, 452

caroliniana, 452

exigua 
exigua, 452 
nevadensis, 452 
stenophylla, 452 

fragilis, 453 
Gooddingii 

variabilis, 451 
Humboldtiana, 451 
humilis 

rigidiuscula, 452

interior 
angustissima, 452 
interior, 452 
pedicellata, 452 

lasiolepis 
Bracelinae, 452 

linearif olia, 452 
longipes, 452 
nigra 

Lindheimeri, 451 
nigra, 451 
Wrightii, 452

taxifolia, 452 
Wardii, 452 
W rightii, 452 

Salpichroa, 1404 
origanifolia, 1404 
rhomboidea, 1404 

Salsify, 1729 
Salsola, 551 

Kali, 551 
Salt cedar, 1068 
Saltbush, 538 

Australian-, 542 
four-wing-, 543

pop-, 541 
white-scale-, 541 

Saltgrass, 254 
Saltwort Family, 599 
Salvadora, 1396 
Salvia, 931, 1364 

aethiopsis, 1364 
angustifolia, 1369

glabra, 1369 
arizonica, 1369 
azurea, 1369 

azurea, 1369 
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grandiflora, 1369 
ballotaeflora, 1368 
chamaedryoides, 1364 
coccinea, 1369 
colorado, 1330 
dolichantha, 1365 
Engelmannii, 1366 
farinacea, 1368 

latifolia, 1368 
Greggii, 1367 
Henryi, 1366 
hispanica, 1369 
lanceaef olia, 1369 
lanceolata, 1369 
laxa, 1368 
leptophylla, 1368 
lycioides, 1367 
lyrata, 1366 
Parryi, 1364 
penstemonoides, 1368 
pinguifolia, 1367 
Pitcheri, 1369 
reflexa, 1369 
regla, 1367 
Roemeriana, 1366 
subincisa, 1369 
summa, 1367 
texana, 1366 
tiliaefolia, 1370 
vinacea, 1368 

Salviastrum 
dolichanthium, 1366 
Engelmannii, 1366 
texanum, 1366 

canescens, 1366 
Salvinia, 48 

Family, 48 
Salviniaceae, 48 
Salvo do Brasil, 1330 
Sambucus, 1499 

caerulea, 1499 
arizonica, 1499 
mexicana, 1499 

canadensis, 1499 
submollis, 1499 

mexicana, 1499 
Rehderana, 1499 

Samolus, 1182 
alyssoides, 1183 
cuneatus, 1182 
ebracteatus, 1182, 1183 

alyssoides, 1183 
cuneatus, 1182 

-floribundus, 1182 
parviflorus, 1182 

Samphire, Utah-, 548 
Sand jack, 485 
Sand-spurrey, 629 

salt-marsh-, 630 
Sand verbena, 597 

Amelia's-, 599 
sweet-, 599 
winged-, 598 

Sand-
vine, 1234 
weed, 1064 

Sandalwood Family, 506 
Sandbur, coast-, 189 
Sandgrass, purple-, 217 
Sandia, 1509 
Sandwort, 621 

rock-, 623 
thyme-leaved-, 622 

Sangre de drago, 954 
Sanguinaria, 662 

canadensis, 662 
canadensis, 662 
rotundif olia, 662 

Sanguisorba, 752 
annua, 752 

Sanicle, 1163 
Sanicula, 1163 

canadensis, 1164 
gregaria, ll64

Smallii, 1164 
Santalaceae, 506 
Sanvitalia, 1635 

Abertii, 1635 
ocymoides, 1635 

Sapindaceae, 1005 
Sapindus, 1006, 1259 

Drummondii, 1006 
marginatus, 1006 
Saponaria 

Drummondii, 1006 
Sapium, 951 

sebiferum, 951 
Sapodilla Family, 1187 
Saponaria, 613 

officinalis, 613 
Vaccaria, 614 

Sapotaceae, 1187 
Sarcobatus, 548 

vermiculatus, 548 
Sarcostemma, 1236 

crispum, 1236 
cynanchoides, 1237 

cynanchoides, 1237 
Hartwegii, 1237 

heterophyllum, 1237 
Torreyi, 1236 

Sarothra Drummondii, 
1065 

Sarracenia, 712 
alata, 712 
Sledgei, 712 
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Sarraceniaceae, 712 
Sarsaparilla-vine, 411 
Sarsaparilla, wild-, 657 
Sartwellia, 1688 

Flaveriae, 1688 
puberula, 1688 

Sarvice-berry, 732 
Sassafras, 660, 1260 

albidum, 660 
molle, 660 

officinale, 660 
variifolium, 660 

Satintail, 189 
Satureja, 1384 

arkansana, 1384 
Brownei, 1384 
glabra, 1384 
glabella 

angustifolia, 1384 
Sauce, 455 
Sauco, 1499 
Saururaceae, 448 
Saururus, 448 

cemuus, 448 
Sauz, 451 
Savia 

arida, 925 
phyllanthoides, 925 

Saw-grass, 305 
Saxifraga, 718 

Reevesii, 719 
texana, 718 

Saxifragaceae, 717 
Saxifrage, 718 

Family, 717 
Scaevola, 1522 

Plumieri, 1522 
Scale-seed, 1155 
Scaly-stem, 1456 

purple-, 1457 
wheatspike-, 1457 

Scandix, 1154 
Pecten-Veneris, 1154 

Scarlet creeper, 1250 
Schaefferia, 1000 

cuneif olia, 1000 
Schedonnardus, 237 

paniculatus, 237 
Schinus, 987 

longifolius, 987 
molle, 988 

Schisandra, 657 
coccinea, 657 

Schismus, 116 
barbatus, ll6

Schizachyrium, 191, 192 
cirratum, 192 
Feense, 191 
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scoparium, 192 
divergens, 192 
frequens, 192 
littoralis, 192 
neomexicanum, 192 
virile, 192 

tenenun, 191 
Schizaeaceae, 45 
Schizanthus, 1403 

pinnatus, 1403 
Schkuhria, 1697, 1698 

anthemoidea, 1698 
Wrightii, 1698 

Hopkirkia, 1698 
multiflora, 1698 

Schmaltzia 
choriophylla, 991 
crenata, 992 
microphylla, 991 
serotina, 992 
trilobata 

pilosissima, 992 
serotina, 992 

virens, 991 
Schoenocaulon, 383 

Drummondii, 384 
texanum, 384 

Schoenolirion, 382 
croceum, 382 
texanum, 382 

Schoenus, 305 
nigricans, 305 

Schrammia, 794 
caudata, 796 

Schrankia, 775, 1258 
Halliana, 776 
hystricina, 776 
latidens, 776 
microphylla, 776 
Nuttallii, 776 
occidentalis, 776 
platycarpa, 776 
quadrivalvis, 776 
Roemeriana, 776 
uncinata, 776 

Schwalbea, 1438 
americana, 1438 
australis, 1439 

Scirpus,263,268, 284 
acutus, 266, 267 
americanus 

longispicatus, 266 
polyphyllus, 266 

atrovirens, 264 
atrovirens, 264 
georgianu.s, 264 
pallidus, 264 

Bergsonii, 266 

califomicus, 267 
chilensis, 266 
cubensis, 267 
cyperinus 

cyperinus, 264 
rubicosus, 264 

georgianus, 264 
koilolepis, 265 
lacustris, 267 

condensatu.s, 267 
glaucus, 266 
occidentalis, 267 

maritimus, 264 
macrostachyus, 264 
paludosus, 264 

micranthus, 284 
molestus, 265 
nanus, 272 
Olneyi, 266 
pallidus, 264 
paludosus, 264 
radicans, 273 
robustus, 264 
rubricosus, 264 
saximontanus, 266 
supinus, 265 

Hallii, 265 
saximontanus, 265 

Tabemaemontani, 266 
validus, 267 
Willcensii, 265 

Scleria, 313 
Baldwinii, 314 

costata, 314 
Brittonii, 315 
ciliata, 315 

pauci-/lora, 315 
Elliottii, 315 
georgiana, 314 
hirtella, 314 
minor, 314 
Muhlenbergii, 315 
nutans, 314 
oligantha, 315 
pauciflora, 315 

kansana, 315 
setacea, 315 
triglomerata, 314 

gracilis, 315 
verticillata, 314 

Sclerocarpus, 1638 
mafor, 1638 
uniserialis, 1638 

Sclerochloa, 130 
dura, 130 

Scleropoa rlgida, 131 
Scleropogon, 203 

brevif olius, 203 

lnde.t 

Scoparia, 1416 
dulcis, 1416 

Scorpion-grass, 1302 
Scouring-rush Family, 41 
Scrambfed eggs, 667 
Screw-stem, 1209 
Screwbean, 784 
Scrophularia, 1425 

marilandica, 1425 
Scrophulariaceae, 1408 
Scuppemong, 1018 
Scutellaria, 1349 

ambigua, 1350 
austra1.is, 1350 
brevif olia, 1351 
cardiophylla, 1353 
Drummondii, 1351 
elliptica, 1353 

hirsuta, 1354 
epilobifolia, 1352 
galericulata, 1352 
integrifolia, 1352 

hispida, 1352 
integrifolia, 1352 
rhodantha, 1352 

laevis, 1350 
Jateriflora, 1353 
Leonardii, 1350 
microphylla, 1351 
muriculata, 1352 
ovalifolia, 1354 
ovata, 1353 

bracteata, 1353 
mexicana, 1353 

parvula, 1350 
australis, 1350 
Leonardii, 1350 
parvula, 1350 

pilosa, 1354 
potosina, 1352 

parvifl.ora, 1352 
platyphy11a, 1352 

resinosa, 1351 
brevifolia, 1351 

tesselata, 1351 
versicolor 

bracteata, 1353 
Wrightii, 1350 

Sea-
blite, 549 
lavender, 1185 
oats, 116 

inland-, 117 
Searsia lancea, 987 
Sebastian rush, 951 
Sebastiana, 951 

fruticosa, 951 
ligustrina, 951 
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Secale, 139 
cereale, 139 

Sedge, 316 
Family, 261 
three-way-, 262 
white-top-, 305 

Sedum, 715 
Havardii, 715 
Liebmannianum, 715 
moranense, 715 
Nuttallianum, 716 
pulchellum, 715 
Robertsianum, 716 
texanum, 716 
Torreyi, 716 
Wrightii, 716 

Seedbox, 1132, 1134 
Seepweed, 549 

desert-, 551 
Seepwillow, 1560 
Sego, poison-, 381 
Selaginella, 38 

apoda, 39 
arenicola 

Riddellii, 39 
arizonica, 40 
Coryi, 39

densa 
scopulorum, 40 

lepidophylla, 39 
ludoviciana, 39 
mutica, 39 

limitanea, 40 
mutica, 40 
texana, 40 

neomexicana, 39

peruviana, 40 
pilif era, 39 

Pringlei, 39 

Pringlei, 39

Riddellii, 39

rupincola, 39 
Sheldonii, 40 
Underwoodii, 40 
viridissima, 39

Wrightii, 40 
Selaginellaceae, 38 
Selenia, 691 

aurea, 692 
dissecta, 692 
grandis, 691 
J onesii, 692 

Seif-heal, common-, 1357 
Selinocarpus, 588 

angustifolius, 588 
chenopodioides, 588 
diffusus, 589 
Ianceolatus, 589 

parvifolius, 588 
Senecio, 1708 

ampullaceus, 1710 
aureus, 1711 
Douglasii 

J amesii, 1712 
filif olius, 1712 
glabellus, 1711 
Greggii, 1711 
imparipinnatus, 1711 
Iongilobus, 1711, 1712 
microdontus, 1710 
millelobatus, 1711 
neomexicanus, 1711 
obovatus, 1710 

rotundus, 1711 
Parryi, 1709 
plattensis, 1710, 1711

Riddellii, 1711 
spartioides, 1711, 1712

Fremontii, 1711 
Parksii, 1711 

tomentosus, 1710 
tridenticulatus, 1710 
Warnockii, 1711 
Wootonii, 1710 

Senecioneae, 1533 
Senegalia, 770 

Berlandieri, 773 
Roemeriana, 773 
Greggii, 773 
Wrightii, 773 

Senna, 785 
Argentina-, 788 
coffee-, 792 
dwarf-, 787 
Maryland-, 792 
Texas-, 789 
two-leaved•, 787, 788 

Serapias gigantea, 439 
Serenoa 

repens, 341 
serrulata, 341 

Sericia, 872 
Serjania, 1007 

brachycarpa, 1007 
incisa, 1008 

Service-berry, 732 
Utah-, 733 

Sesbania, 835, 1259 
Drummondii, 836 
exaltata, 836 
macrocarpa, 836 
punicea, 836 
vesicaria, 836 

Sesuviwn, 602, 604, 1261 
erectum, 605 
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maritimum, 604 
Portulacastrum, 604 
sessile, 605 
trianthemoides, 604 
verrucosum, 605 

Sctaria, 184 
adhaerens, 187 
corrugata, 186 
firmula, 182 
geniculata, 187 
glauca, 187 
Grisebachii, 186 
italica, 187 
leucopila, 186 
lutescens, 187 
macrostachya, 185 
magna, 187 
ramiseta, 181

Reverchonii, 182 
Scheel�i, 186 
texana, 186 
verticillata, 187 
villosissima, 186 
viridis, 187 

Setcreasea, 359 
brevif olia, 360 
Buckleyi, 360 
leiandra, 360 

glandulosa, 360 
ovata, 360 

Seutera palustris, 1235 
Seymeria, 1431 

cassioides, 1431 
Havardii, 1432 
macrophylla, 1431 
scabra, 1432 
tenuifolia, 1431 
texana, 1431 

Shad-bush, 732 
Shade betony, 1362 
Shadow-witch, 441 
Shamrock. 808 
Shell-flower, 431, 1355 
Shellbark, 461 
Shepherd's purse, 694 
Sherard, herb-, 1485 
Sherardia, 1485 

arvensis, 1485 
Shield fem

crested-, 69 
downy-, 68 
southern-, 68 

Shinnersia rivularis, 1549 
Shooting-star, 1183 
Shumac, 988 
Sibara, 679 

runcinata, 679 
brachycarpa, 680 
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Viereckii, 680 
virginica, 679 

Sicklegrass, 118 
Sicldepod, 678, 791 
Sicydium 

Lindheimeri, 1511 
tenuisectum, 1511 

tenellum, 1511 
tripartitum, 1511 

Sicyos, 1513 
ampelophyllus, 1513 
angulatus, 1513 
glaber, 1514 
laciniatus, 1513 

subinteger, 1513 
parviBorus, 1514 

Sida, 1049 
alba, 1053 
althaeif olia, 1053 
angustifolia, 1052 
bracted-, 1050 
capillaris, 1052 
ciliaris, 1050 

ciliaris, 1051 
mexicana, 1051 

copper-, 1051 
cordifolia, 1052 
cuneifolia, 1051 
diffusa, 1052 
filicaulis, 1052 
filiformis, 1052 
filipes, 1052 
-/loribunda, 1052 
Grayana, 1051 
hamulosa, 1053 
hastata, 1052 
hederacea, 1051 
Hellen, 1051 
herbacea, 1053 
heterocarpa, 1052 
lepidota, 1051 
leprosa, 1051 

depauperata, 1051 
hederacea, 1051 
sagittaefolia, 1051 

Lindheimeri, 1053 
longipes, 1053 
micans, 1053 
muricata, 1051 
neomexicana, 1053 
paniculata, 1052

physocalyx, 1052 
procumbena, 1052 
rhombif olia, 1053 
scurfy-, 1051 
spinosa, 1052 
texana, 1053 
tragiaefolia, 1053 

viscosa, 1048 
Side-oats grama, 248 
Sideranthus 

glaberrimus, 1582 
turbinellus, 1582 

Sideritis, 1354 
lanata, 1354 

Siempre viva, 39

Silene, 614 
Antirrhina, 614 
dichotoma, 615 
gallica, 615 
Iaciniata, 615 

Greggii, 616 
Plankii, 615 
stellata, 615 
subciliata, 615 

Sillc-
grass, 1566 
tassel, 1171 
tree, 769 
vine, 1241 

Silkweed, 1219 
Silphium, 1261, 1622 

albiBorum, 1622, 1623 
asperrimum, 1623 
gracile, 1623 
laciniatum, 1623 
Reverchonii, 1623 
Simpsonii 

Simpsonii, 1623 
Wrightii, 1623 

speciosum, 1623 
Silver-

bells, 1190 
Carolina-, 1190 

leaf, Texas-, 1420 
Big Bend-, 1420 

puff, 1722 
Silverhead, 570 
Silybum, 1719 

marianum, 1719 
Simaroubaceae, 911 
Simsia, 1654 

calva, 1655 
exaristata, 1655 

perplexa, 1655 
lagascaeformis, 1655 
subaristata, 1655 

Siphonanthus indica, 1341 
Siphonoglossa, 1261, 1472 

dipteracantha, 1472 
Greggii, 1472 
pilosella, 1472 

Sisymbrium, 680 
altissimum, 681 
auriculatum, 681 
brachycarpum, 684 

Index 

canescens, 683 
ditfusum, 684 
incisum, 682 
Irio, 681 
linearifolium, 681 
officinale, 680 

leiocarpum, 681 
polyceratium, 680 
Purpusii, 681 
Shinnersii, 682 
Vaseyi, 682 

Sisyrinchium, 425 
albidurn, 427, 428 
amoenum, 428 
angustifolium, 427 
atlanticum, 427 
bermudianum, 427 
biforme, 428 
Brayi, 428 
Brownii, 427 
Bushii, 428 
campestre, 427 
Canbyi, 428 
colubriferum, 428 
demissum, 428 
dimorphum, 428 
ensigerum, 428 
exile, 427 
flaccidum, 428 
furcatum, 428 
gramineum, 427 
graminoides, 427 
Helleri, 428 
Langloisii, 427, 428 
laxum, 427 
longipedunculatum, 428 
micranthum, 427 
minus, 427 
montanum, 427 
pruinosum, 427, 428 
rosulatum, 427 
sagittiferum, 427, 428 
scabrum, 428 
texanum, 427 
Thurowii, 427 
varians, 428 

Sitanion, 138 
longifolium, 138 

Sitilias, 1726 
Sitnn, 1144 

cicutaefolium, 1145 
suave, 1144 

Skeleton-plant, 1727 
Skullcap, 1349 

hairy-, 1353 
mad-dog-, 1353 
marsh-, 1352 
rough-, 1352 
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Skunk-bush, 909 
-weed, 934

Smartweed, 519, 525 
pink-, 524 
water-, 525 

Smilacaceae, 409 
Smilacina, 406 

racemosa, 406 
amplexicaulis, 406 
racemosa, 406 

Smilax, 409 
Bona-nox, 411, 412 

hastata, 412 
hederaefolia, 412 

glauca, 411 
leurophylla, 411 

herbacea, 411 
lasioneuron, 411 

hispida, 412 
hispida, 412 

lanceolata, 412 
laurifolia, 409, 411 
Pseudo-china, 412 
pumila, 411 
renifolia, 412 
rotundifolia, 411, 412 

quadrangularis, 412 
Smallii, 412 
tamnoides, 412 
Walteri, 412 

Smoke-tree, American-, 
988 

Smother-weed, 546 
Smutgrass, 222 
Snailseed, 656 
Snake-cotton, 568 

Texas-, 570 
Snake-eyes, 601 
Snakeroot, black-, 382, 

1163 
button-, 1165, 1539 
Sampson's-, 813 
Virginia-, 508 
white-, 1556 

Snakeweed, 1573, 1574 
Snakewood, 1009 
Snapdragon vine, 1427 
Sneezeweed, 1675
Snoutbean, 884 
Snow-berry, 1492, 1501 
Snow-on-the-mountain, 

966 
Snow-on-the-prairie, 966 
Snowball, 599 
Snowdrop-tree, 1190 
Soap-

berry, 1006 
Family, 1005 

bush, 902 
tree, 400 
weed, 400 

Soapwort, 613 
Solanaceae, 1386, 1741 
Solanum, 1394 

aculeatissimum, 1398 
americanwn, 1398, 1399 
campechiense, 1396 
capsicastrum, 1395 
carolinense, 1396 

albiflorum, 1396 
citrullifolium, 1397 
dimidiatum, 1396 

albwn, 1396 
Douglasii, 1399 
elaeagnifolium, 1396 

albifiorum, 1396 
erianthum, 1396 
Fendleri, 1397 

Fendleri, 1398 
texense, 1398 

heterodaxum, 1397 
J amesii, 1397 
leptosepalum, 1397 
Lindheimerianum, 1398 
nigrum, 1398, 1399 
nodiflorum, 1399 
pseudocapsicum, 1395, 

1398 
Roemerianum, 1396 
rostratum, 1397 
sisymbriifolium, 1397 
texense, 1396 
Torreyi, 1396 
triflorum, 1398 
triquetrwn, 1398 
verbascifolium, 1396 
villosum, 1398 

Solidago, 1257, 1259, 
1261, 1575, 1585, 
1586 

altissima, 1589, 1591 
canescens, 1590 
pluricephala, 1590 

amplexicaulis, 1588 
angustifolia, 1589 
aspera, 1589 
auriculata, 1588 
Bigelovii 

Wrightii, 1593 
Boottii, 1589 
caesia, 1588 
campomm, 1576
decemflora, 1591 
delicatula, 1588, 1589 
gigantea, 1590 

leiophylla, 1590 
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glaberrima, 1590 
Helleri, 1589 
incana, 1591 
leptocephala, 1576 
Lindheimeriana, 1591 

1592 
ludoviciana, 1589 
microphylla, 1589 
missouriensis 

fasciculata, 1590 
mollis 

angustata, 1591 
mollis, 1591 

nemoralis, 1591 
decemflora, 1591 
Haleana, 1591 

nitida, 1586, 1593 
notabilis, 1588 
odora, 1590, 1591 
parvirigida, 1593 
petiolaris, 1591, 1592 
radula, 1591, 1592 
rigida, 1586, 1593 

humilis, 1593 
laevicaulis, 1593 

rigidiuscula, 1592 
rotundifolia, 1592 
rugosa 

aspera, 1589 
celtidifolia, 1589 

salicina, 1588 
sempervirens 

mexicana, 1589 
sempervirens, 1589 

sparsiflora, 1591 
speciosa 

angustata, 1592 
rigidiuscula, 1592 

stricta, 1589 
texensis, 1576 
tortifolia, 1591 
trinervata, 1591 
ulmifolia, 1589 

microphylla, 1589 
W ardii, 1592 
Wrightii, 1592 

adenophora, 1593 
Soliva, 1707,1743 

anthemifolia, 1707 
Mutisii, 1707 
pterospenna, l 707 
stolonifera, 1707 

Solomon's seal, 406 
false-, 406 
great-, 407 

Sombrerillo, 1169 
Sonchus, 1257, 1730 

asper, 1731 
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oleraceus, 1731 
Sophia 

andrenarum, 683 
osmiarum, 683 

glabra, 683 
ochroleuca, 683 
Sophia, 682 
viscosa, 683 

Sophora, 798 
affinis, 799 
fonnosa, 799 
Nuttalliana, 798 
secundi8ora, 798, 799 
tomentosa, 799 
yellow-, 799 

Sophronantha pilosa, 1414 
Sorghastrum, 200 

avenaceum, 200 
Elliottii, 200, 201 
nutans, 200 
secundum, 201 

Sorghum, 199, 200 
bicolor, 200, 203 
halepense, 199, 200
vulgare, 200 

Sorrel 
heart-, 517 
sheep-, 517 
-tree, 1181

Sotol, 405 
Sour-bush, 1339 
Sourgrass, 148 
Sourwood, 1181 
Soybean, 879 
Spanish-

bayonet, 395 
dagger, 397, 398 
mulberry, 1339 
needles, 1663

Sparganiaceae, 86 
Sparganium, 86 

americanum, 86 
androcladum, 86 

Sparkleberry, 1175 
Spartina, 249 

alterniHora, 250 
cynosuroides, 250 
pectinata, 150 
patens, 250 
spartinae, 250 

Spatterdock, 632 
Speargrass, 119 

Texas-, 121 
Spearmint, 1378 
Spectacle-pod, 706 
Specularia, 1516 

bi/lora, 1517 
coloradoensis, 1517 

Holzingeri, 1518 
lamr,rosperma, 1518 
leptocarpa, 1518 
Lindheimeri, 1517 
perfoliata, 1517 
texana, 1518 

Speedwell, 1428 
common-, 1429 
Persian-, 1429 
purslane-, 1428
water-, 1328 
wayside-, 1429 

Spergula, 629 
arvensis, 629 
platensis, 630 

Spergularia, 629 
echinosperma, 630 
marina, 630 
platensis, 630 
salina, 630 
salsuginea 

bracteata, 630 
Spermacoce, 1494 

floridana, 1495 
glabra, 1494 
tenuior, 1495 

Spermatophyta, 70 
Spermolepis, 1155, 1258

divaricata, 1156 
echinata, I 156 
inermis, 1156 
patens, 1156 

Sphaeralcea, 1042 
angustifolia, 1046 

angustifolia, 1047 
cuspidata, 1047 
lobata, 1047 

coccinea, 1044 
coccinea, 1044 
dissecta, 1044 
elata, 1044 

digitata, 1046 
tenuipes, 1046 

Fendleri, 1047 
hastulata, 1045 
incana, 1047 
laxa, 1045 
leptophylla, 1043 
Lindheimeri, 1044 
pedatifida, 1043 
subhastata, 1045 

lat if olia, 1046 
Martil, 1046 
pumila, 1046 

Wrightii, 1046 
Sphaerophysa, 837 

salsula, 837 
Sphenoclea, 1515 

zeylanica, 1515 
Sphenocleaceae, 1515 
Sphenopholis, 140 

intermedia, 141 
filif ormis, 140 
longiflora, 140 
nitida, 140 
obtusata, 140, 176 

ma;or, 140 
Spicebush, 661 
Spider-

flower, 709, 710 
lily, 360, 414
plant, 710
wisp, 709 

Spiderling, 594 
purple-, 596 
scarlet•, 595 

Spiderwort, 360
Family, 356 

Spigelia, 1201 
Lindheimeri, 1201 
marilandica, 1201 
texana, 1201 

Spigeliaceae, 1200
Spikemoss, meadow-, 39 

Family, 38 
Spikenard, American-, 

1139 
Spikerush, 268 
Spilanthes, 1639 

americana, 1639 
repens, 1639 

repens, 1639 
Spinach, 538 
Spinacia, 538 

oleracea, 538
Spindle-root, 1134 

-tree, 998
Spine-mound, 1098 
Spineless cactus, southern-, 

1094 
Spiraea 

caespitosa, 730 
rock-, 730 

Spiranthes, 441 
Beckll, 444 
cemua 

cernua, 443 
odorata, 443 

cinnabarina, 443 
durangensis, 443 
gracilis 

brevilabris, 444 
floridana, 444 
gracilis, 443, 444 

Grayi, 444 
laciniata, 443 
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longilabris, 444 
michuacana, 443 
ovalis, 443 
parasitica, 444 
Parksii, 444 
praecox, 443, 444 
vemalis, 443 

Spirodela, 344 
oligorhiza, 344 
polyrhiza, 344 

Spleenwort, 63 
ebony-, 64 

little-, 64 
maidenhair-, 63 

Sponge, vegetable-, 1508 
Spoon-leaf, 1336 
Sporobolus, 103, 217 

airoides, 217, 219 
Wrightii, 219 

asper, 223 
canovirens, 223 
clandestinus, 223 
Hookeri, 223 
macer, 223 
pilosus, 223 

Buckleyi, 221 
canovirens, 223 
clandestinus, 223 
contractus, 220 
cryptandrus, 217, 220 
domingensis, 221 
flexuosus, 221 
giganteus, 220 
heterolepis, 222 
indicus, 222 
junceus, 222 
macer, 223 
N ealleyi, 220 
neglectus, 223 
patens, 221 
Poiretii, 222 
pulvinatus, 221 
purpurascens, 222 
pyramidatus, 221 
Silveanus, 222 
texanus, 219 
Tharpii, 217, 219 
vaginaeflorus, 223 

inequalis, 223 
neglectus, 223 
ozarkanus, 223 

virginicus, 222 
Wrightii, 217, 219, 220 

Spot-flower, creeping-, 
1639 

Spotted bee balm, 137 4 
Spotted Cowbane, 1145 
Sprangletop, 233 

green-, 234 
red-, 235 

Spread-wing, Texas-, 1163 
Spring beauty, 610 
Spring herald, 1200 
Spurge, 955 

Family, 923 
Spurwort, 1485 
Squaw-

berry, 1400 
bush, 1014 
huckleberry, 1176 
weed, 1708 

Squawroot, 1450 
Squirrel-tail, 138 
Stachydeoma 

angulata, 1383 
Duvalii, 1383 

Stachys, 1259, 1361 
agraria, 1362 
Bigelovii, 1362 
coccinea, 1361 
crenata, 1362 

albiflora, 1362 
Drummondii, 1362 
floridana, 1362 
tenuifolia, 1362 

Staff-tree Family, 998 
Stagger-hush, 1179 
Standing cypress, 1264 
Stanleya, 674 

pinnata 
inteErifolia, 674 

Stanleyetla 
texana, 615 
Wrightii, 675 

Star, Mexican-, 394 
Star-Bower, spring-, 393 
Star-grass, 409, 415 

yellow-, 409 
Star-thistle, Barnaby-, 

1714 
Malta-, 1714 

Star-vine, Bay-, 657 
Star violet, 1490 
Starwort, 620 

Mexican-, 621 
sticky-, 622 

Steironema 
lanceolatum, 1184 
pumilum, 1184 
radicans, 1184 

Stellaria, 620 
crassifolia, 621 
cuspidata, 621 
J amesiana, 622 
media, 620 
Nuttallii, 624 

1871 
prostrata, 621 

Stemodia, 1415 
durantifolia, 1415 
l.anata, 1415 
Schottii, 1415 
tomentosa, 1415 
woolly-, 1415 

Stenandrium, 1466 
barbatum, 1467 
dulce, 1467 
fascicularis, 1467 
-floridanum, 1467 

Stenanthium, 380 
gramineum, 380 

robustum, 381 
Stenolobium incisum, 1444 
Stenophyllus, 278 
Stenosiphon, 1132 

linifolius, 1132 
Stenotaphrum, 153 

secundatum, 153 
Stephanomeria, 1727, 1744 

exigua, 17 44 
neomericana, 1728 
pauciflora, 1744 
tenuifolia, 1728 
Wri htii, 1728, 1744 

Sterc�aceae, 1055 
Stevia, 1550 

foliosa, 1550 
rhombifolia, 1550 
salicifolia, 1550 
serrata, 1550 

ivaef olia, 1550 
Stewartia, 1059 

Malacodendron, 1059 
Stick-leaf, 1085 

Family, 1082 
Stick-tights, 1662 
Stickseed, 1292, 1293 
Stillingia, 923, 951 

sylvatica, 952 
texana, 952 
Treculiana, 952 

Stinkgrass, 207 
Stinkweed, 1618 
Stipa, 103, ll8, 119

arida, 120 
avenacea, 119 
columbiana, 120 
comata, 121 
eminens, 120 
fimbriata, 119 
leucotricha, 121 
lobata, 120 
neomexicana, 121 
Pringlei, 120 
robusta, 120 
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tenuissima, 121 
Vaseyi, 120 

Stock, 688 
evening-, 688 

Stone mint, 1386 
Stonecrop, 715 

ditch-, 718 
Storax, 1190 

Family, 1190 
Stork's-bill, 892 
Stramonium, 1404 
Strawberry, 743 

-bush, 999
-cactus, 1098
Indian-, 7 44
Virginia-, 743
wild-, 743

Streptanthus, 676 
bracteatus, 676 
carinatus, 677 
Cutleri, 677 
hyacinthoides, 676 
maculatus, 676 
platycarpus, 676 
sparsiflorus, 677 

Stretch-berry, 1200 
Strombocarpa, 783 
Strophocaulos arvensis, 

1246 
Strophostyles, 885 

helvola, 886 
leiosperma, 886 
umbellata, 886 

Stylisma, 1244 
aquatica, 1245 
humistrata, 1245 
Pattersonii, 1245 
Pickeringii 

Pattersonii, 1�45 
villosa, 1245 

Stylites, 41 
Stylocline, 1614 

micropoides, 1614 
Stylodon, 1326 

cameus, 1321, 1326 
Stylosanthes, 854 

biflora, 855 
hispidissima, 855 

riparia, 855 
viscosa, 855 

Styracaceae, 1190 
Styrax, 1190 

americana, 1191 
pulverulenta, 1191 

platanifolia, 1191 
stellata, 1191 

pulverulenta, 1191 
texana, 1191 

Youngae, 1191 
Suaeda, 549, 1261 

conferta, 550 
depressa, 549 

erecta, 549 
duripes, 550 
linearis, 550 
mexicana, 550 
nigrescens 

glabra, 550 
suffrutescens, 551 
tampicensis, 550 
Torreyana, 550 

Suckleya, 545 
poison-, 545 
suckleyana, 545 

Sugarberry, 492, 1282 
Texas-, 493 

Sumac, 988 
desert-, 991 
dwarf-, 990 
evergreen-, 991 
Family, 986 
fragrant-, 991 
lemon-, 991 
poison-, 990 
scarlet-, 990 
scrub-, 991 
shining-, 990 
small-leaved-, 991 
smooth-, 990 
sweet-scented-, 991 
tobacco-, 991 
tough-leaved-, 991 
wing-rib-, 990 

Summer-cypress, 545 
perennial-, 546 

Sump-weed, woolly-, 1629 
Sundew, 713 

Family, 712 
Sundrops, rose-, 1128 

three-leaved-, 1129 
Sunflower, 1647 

common-, 1651 
Family, 1523 
plains-, 1652 
silverleaf-, 1651 
tickseed-, 1662 

Supple-jack, 1012 
Svida stricta, 1172 
Swainsona salsula, 837 
Swan-flower, 508 
Sweet-

alyssum, 705 
cicely, 1153 
clover, yellow-, 806 

white-, 806 
goldenrod, 1590 

Ind� 

gum, 727 
leaf, 1192 

Family, 1191 
spires, 720 

Sweetflag, 343 
Sweetpea, perennial-, 877 
Swertia, 1209 

radiata, 1209 
Switchgrass, 178 
Sword-grass, 266 
Swordbean, 883 
Sycamore, 728 
Symphoricarpos, 1259, 

1501 
guadalupensis, 1502 
longiflorus, 1502 
orbiculatus, 1501 
oreophilus, 1502 
Palmeri, 1503 
rotundif olius, 1502 
spicatus, 1502 
vulgaris, 1502 

Symplocaceae, 1191 
Symplocos, 1192 

tinctoria, 1192 
Synthlipsis, 698 

Creggii, 698 
Syringodium filiforme, 94 

Tabaco cimarr6n, 1407 
Tabaquillo, 1407 
Tarbay, 1331 
Tacopate, 506 
Taenidia, 1143 

integerrima, 1143 
Tagetes, 1687 

micrantha, 1687 
Talayote, 1235 
Talinopsis, 610 

frutescens, 610 
Talinum, 608 

angustissimum, 609 
aurantiacum, 609 

angustissimum, 609 
brevifolium, 609 
calycinum, 610 
chrysanthum, 609 
paniculatum, 608, 609 
parviflorum, 610 
pulchellum, 609 
Youngae, 610 

Tallow tree, Chinese-, 951 
Tallow weed, 1477 
Tamaricaceae, 1068 
Tamarisco, 1069 
Tamarisk, 1068 

Family, 1068 
Tamarix, 1068 
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africana, 1069 
aphylla, 1069 
chinensis, 1069 
gallica, 1069 
parviflora, 1069 
ramosissima, 1069 

Tanglehead, 201 
sweet-, 201 

Tapegrass, 102 
Tapiro, 1499 
Taraxacum, 1726, 1736 

erythrospermum, 1736 
officinale, 1736 

Taray, 452 
Tarbush, 1653 
Tarenaya, 709 
Tarweed, 1301, 1570 
Tasajillo, 1091 
Tascate, 79 
Tassel-white, 720 
Tatalencho, 1573 
Tauschia, 1143 

texana, 1143 
Taxodiaceae, 75 
Taxodium, 75 

distichum, 75 
Family, 75 
mucronatum, 76 

Te de Castilla, 1330 
Te del pais, 1331 
Tearthumb, 522 
Tecoma, 1257, 1260, 1444 

incisa, 1444 
radicans, 1444 
stans, 1444 

angustata, 1444 
stans, 1444 

Tronodora, 1444 
Tecomblate, 1014 
Tectaria, 66 

heracleif olia, 66 
Tenaza, 769 
Tepeguaje, 775 
Tephrosia, 832 

angustif olia, 833 
leucosericea, 833 
Lindheimeri, 834 
onobrychoides, 833 
potosina, 834 
tenella, 832, 833 
texana, 833 
virginiana, 833 

Tepozan, 1203 
Tesajo, 1091 
Tessaria, 1619 

borealis, 1619 
sericea, 1619 

Tetraclea, 1341 

Coulteri, 1342 
angustif olia, 1342 

viscida, 1342 
Tetragonotheca, 1637 

ludoviciana, 1637 
repanda, 1637 
texana, 1637 

Tetramerium, 1470 
hispidum, 1470 
platystegium, 1470 

Tetraneuris, 1677 
acaulis 

acaulis, 1679 
glabra, 1679 
linearifolia, 1678 
scaposa, 1679 

scaposa, 1679 
oillosa, 1679 

Teucrium, 1257, 1347 
canadense, 1347 

canadense, 1347 
occidentale, 1347 
oirginicum, 1347 

cubense, 1347 
chamaedrifolium, 1348 
cubense, 1348 
densum, 1348 
laevigatum, 1348 

depressum, 1348 
laciniatum, 1348 
laevigatum, 1348 
occidentale, 134 7 
oirginicum, 1347 

Texas betony, 1361 
-plume, 1264
-yellow star, 1625

Thalassia, 102 
testudinum, 102 

Thalia, 433 
barbata, 433 
dealbata, 433 
pqwdery-, 433 

Thalictrum, 635 
arkansanum, 636 
dasycarpum, 635 

dasycarpum, 636 
hypoglaucum, 636 

Fendleri, 636 
hypoglaucum, 636 
texanum, 636 

Thamnosma, 908, 1258 
Aldrichii, 908 
texana, 908 

purpurea, 908 
Tharpia, 181 
Theaceae, 1059 
Thelesperma, 1259, 1665 

ambiguum, 1667 
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Burridgeanum, 1668 
cuvicarpum, 1669 
filif olium, 1668 

filifolium, 1669 
intermedium, 1669 

flavodiscum, 1669 
fratemum, 1667 
intennedium 

rubrodiscum, 1669 
longipes, 1667 
megapotamicum, 1667 
nuecense, 1668 
simplicifolium, 1666 

Thelocactus, 1105 
bicolor, 1105 

flavidispinus, 1105 
Schottii, 1105 

Thelypodium, 675 
auriculatum, 681 
micranthum, 679 
Purpusii, 681 
tenue, 675 
texanum, 675 
Vaseyi, 682 
Wrightii, 675 

Thelypteris, 67 
augescens 

Lindheimeri, 68 
dentata, 68 
hexagonoptera, 68 
Kunthii, 68 
normalis, 68 
palustris 

Haleana, 68 
setigera, 68 
Torresiana, 68 
versicolor, 68 

Theobroma cacao, 1055 
Thistle, bull-, 1717 

cliff-, 1716 
cotton-, 1720 
distaff-, 1719 
Kansas-, 1397 
Mexican-, 1166 
milk-, 1719 
musk-, 1715 
plumed-, 1715 
plumeless-, 1715 
Russian-, 551 
sow-, 1730 
star-, 1713 
swamp-, 1718 
thomless-, 1713 
yellow-, 1717 
yellow-spine-, 1717 

Thlaspi, 698 
arvense, 698 
Fendleri, 698 
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Thom, 734 
all-, 911 
camel-, 853 
crucifixion-, 912 

Thom-apple, 1404 
oak-leaf-, 1406 

Thoroughwax, 1149 
Thoroughwort, 1551, 1554 
Thread-foot, 714 

-leaf, 1697
Three-awn. arrowfeather-, 

258 
beggartick-, 261 
prairie-, 257 
purple-, 259 
six-weeks-, 251 

Thryallis, 913 
angustifolia, 913 

Thunbergia, 1457 
alata, 1451 
grandiflora, 1457 

Thurovia, 1573 
triflora, 1573 

Thyella tamnifolia, 1247 
Thysanella, 519 
Tick-clover, 855 

-seed, 1658
-trefoil, 855

Tickle-tongue, 910 
Shinners'-, 911 

Tickseed, 546 
Tidestromia, 571, 1261 

gemmata, 571 
lanuginosa 

carnosa, 571 
lanuginosa, 571 

oblongifoUa, 572 
suffruticosa, 572 

Tigrldia purpurea, 432 
Tilia, 1023 

americana, 1023, 1024 
caroliniana, 1024 
floridana, 1024 
leucocarpa, 1024 
nuda, 1024 

Tiliaceae, 1023 
Tillaea, 714 

aquatica, 714 
Drummondii, 715 

Drummondif, 715 
Tillaeastrum 

aquaticum, 715 
Drummond.ii, 715 

Tillandsia, 355 
Baileyi, 356 
recurvata, 356 
usneoides, 356 

Timothy, 146 

Tiniaria 
Convolvulus, 522 
cristata, 522 

Tinantia 
anomala, 359 

Tipularia, 445

discolor, 445 
unifolia, 446 

Tithymalus, 956 
brachycerus, 962 
Helioscopius, 965 
Helleri, 962 
longlcruris, 964 
Peplidlon, 963 
Roemerianus, 964 
tetraporoa, 963 

Titi, black-, 992 
Tmesipteris, 36 
Toad-flax, 1426 

bastard-, 506 
old field-, 1426 
Texas-, 1426 

Tobacco, 1407, 1408 
desert-, 1407 
fiddle-leaf-, 1407 
ladies'-, 1617 
long-flowered-, 1408 
rabbit-, 1613 
tree-, 1407 
wild-, 1407 
-root, 1504
-weed, 1538

Tobosa, 252 
Tocalote, 1714

Tofieldia, 380

racemosa, 380 
Toloache, 1405 
Tomanthera, 1432 

auriculata, 1432 
densiflora, 1433 

Tomate fresadilla, 1392 
Tomatillo, 1390, 1400 
Tomato, 1393 

cherry-. 1394 
Tooth-cup, 1116, 1117 
Toothache tree, 910 
Torilis, 1156 

arvensis, 1157 
nodosa, 1157 

Tomillo, 784 
Toronjil, 1329 

-de Espana, 1330
Touch-me-not, 1008 

Family, 1008 
spotted-, 1008 

Toumefortia, 1285 
volubilis, 1285 

Tovara 

virginiana, 523 
Townsendia, 1609 

annua, 1610 
exscapa, 1610 
texensis, 1610 

Toxicodendron 
eximium, 990 
quercifolium, 990 
radicans, 990 

eximium, 990 
oerrucosum, 990 

Toxylon pomiferum, 498 
Tracaulon 

sagittatum, 522 
Trachelospermum, 1215 

difforme, 1215 
Trachypogon, 201 

secundus, 201 
Tradescantia, 360 

biandra, 360 
canaliculata, 363 
edwardsiana, 362 
gigantea, 363 
hirsutiflora, 362 
humilis, 364 
leiandra, 360 

ovata, 360 
micrantha, 365 
occidentalis, 365 
ohioensis, 363 
pedicellata, 364 
re{lexa, 363 
Reverchonii, 363 
speciosa, 360 
subacaulis, 364 
Tharpii, 362 
Wrightii, 365 

Tragia, 941 
amblyodonta, 950 
betonicif olia, 949 
brevispica, 949 
cordata, 948 
glanduligera, 948 
linearifolia, 951 
nepetif olia 

leptophylla, 950 
nigricans, 950 
ramosa, 949 
Smallii, 950 
stylari:t, 950 
urens, 950 
urticifolia, 949 

texana, 949 
Tragiola pilosa, 1414 
Tragopogon, 1729 

dubius, 1729 
ma/or, 1729 
porrif olius, 1729 
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Tragus, 253 
Berteronianus, 253 
racemosus, 253 

Tree-of-heaven, 911

Treebine, ivy-, 1022 
waterwithe-, 1023 

Trefoil, 810 
bird's-foot-, 810 
tick-, 855 

Tre'leasea 
brevif olia, 360 
leiandra, 360 

Trepocarpus, 1154 
Aethusae, 1154 

Triadenum 
petiolatum, 1066 
tubulosum, 1066 
oirginicum, 1066 
W alterl, 1066 

Trianthema, 603, 1261 
Portulacastrum, 603 

Tribulus, 905, 1261 
cistoides, 906 
terresbis, 905 

Trichachne, 148, 149 
califomica, 149 
Hitchcoclcii, 149 
insularis, 148 
nutans, 148 
patens, 148 

Trichloris, 243 
crinita, 243 
pluriflora, 243 

Tricholaena rosea, 147 
Trichocoronis, 1549 

rivularis, 1549 
Wrighti.i, 1549 

Trichoneura, 235 
elegans, 235 

Trichostema, 1345 
arizonicum, 1345 
brachiatum, 1345 
dichotomum, 1346 
setaceum, 1346 

Tridens, 213, 216 
albescens, 213, 215 
ambiguus, 214 
Buckieyanus, 215 
Chapmanii, 214 
congestus, 214 
elongatus, 214 
eragrostoides, 215 
flavus, 214 

Chapmanii, 214 
grandiflorus, 216 
muticus, 214 

elongatus, 214 
effusus, 215 

Ncalkyi, 216 
pilosus, 216 
pulchellus, 216 
slim-, 214 
strictus, 215 
texanus, 214 
white-, 215 

Trifolium, 806, 1257 
amphianthum, 806, 809 
bejariense, 809 
campestre, 807 
carolinianum, 807, 809 
dubium, 808 
fistulosum, 808 
hybridum, 809 
incamatum, 808 
Ortegae, 808 
pratense, 808 
reflexum, 808 
repens, 809 
resupinatum, 808 
Willdenovii, 808 
Wormskjoldii, 808 

Trilliaceae, 407 
Trillium, 407 

gracile, 408 
luteum, 408 

ludovicianum, 408 
pusillum 

ozarkanum, 408 
recurvatum, 408 

Shayi, 408 
sessile 

Nuttallii, 409 
viridescens, 409 

stenanthes, 409 
texanum, 408 
viride, 409 
viridescens, 408 

Triodanis, 1516 
biflora, 1517 
coloradoensis, 1517 
Holzingeri, 1518 
lamprosperma, 1517 
leptocarpa, 1518 
perfoliata, 1517 
texana, 1518 

Triosteum, 1503 
angustifolium, 1503 

Triphasia, 907 
trif olia, 907 

Triphora, 439 
trianthophora, 439 

Schaffneri, 439 
trianthophora, 439 

Triplasis, 217 
purpurea, 217 

Tripogon, 236 

spicatus, 236 
Tripsacum, 203 

dactyloides, 203 
occidentale, 203 

Tripterocalyx. 597 
cycloptera, 598 

Trisetum, 141 
interruptum, 141 

Trite'leia uni-flora, 393 
Triticum, 138 

aestivum, 138 
Trixis, 1720 

californica, 1721 
radialis, 1721 

Trompetilla, 1486 
Trompillo, 1396 
Tronadora, 1444 
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True Fem Family, 49 
Trueno de seto, 1198 
Trumpet-creeper, 1443 

-flower, 1444
-honeysuckle, 1443
-weed, 1554

Trumpets, 589, 712 
angel-, 590 
oblique-leaf-, 590 
rock, 1217 
Texas-, 590 
yellow-, 712 

Tube-tongue, 1472 
Tuberose, Texas-, 424 
Tubeflower, 1341

Tuckahoe, 342 
Tule, 85, 267 

-espadilla, 85 
Tulillo,290 
Tulip-tree, 657 
Tulipan del monte, 1031 
TumL>legrass, 237 
Tumbleweed, 551

Tunica prolifer, 613 
Tupelo, 1170 
Turbina, 1247 

corymbosa, 1254 
Turkey-tangle, 1333 
Turk's head, 1103, 1104, 

1341 

Turk's-turban, 1341 
Turkeyberry, 1339 
Tumera, 1079 

diffusa, 1079 
aphrodisiaca, 1079 

Family, 1079 
Turneraceae, 1079 
Turnsole, 1285, 1289 
Turre hembra, 1332 
Turtle-grass, 102 
Twayblade, southern-, 438 
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Twist-flower, 878 
bracted-, 676 

Two-eyed berry, 1492 
Typha,85 

angustifolia, 85 
domingensis, 85 
latif olia, 85 
truxillensls, 85 

Typhaceae, 84 

Ulmaceae, 492 
Ulmus, 494, 1261 

alata, 495 
americana, 495 
crassif olia, 495 
fulva, 496 
pumila, 496 
rubra, 301, 495 

Umbelliferae, 1139 
Umbrella-grass, 267 

white-topped-, 306 
Umbrella plant, 295 
Umbrella-tree, ear-leaved-, 

658 
Umbrella-wort, 577 

smooth-, 577 
Ufia de gato, 773, 911 
Ungnadia, 1006 

speciosa, 1006 
Unicom-plant, 1446, 1449 

desert-, 1447 
dune-, 1448 
Family, 1445 
-root, 409 

Uniola, 116 
latifolia, 117 
laxa, 117 
paniculata, 116 
sessiliflora, 117 

Urtica, 501 
Breweri, 501 
chamaedryoides, 502 

Runyonii, 502 
dioica, 502 
gracilenta, 502 
gracilis, 501 
Serra, 501 
urens, 502 

Urticaceae, 498 
Urvillea, 1007 

mexicana, 1007 
ulmacea, 1007 

Utricularia, 1452 
biflora, 1455 
comuta, 1454 
6brosa, 1455 
gibba, 1455 
fufla ta, 1454 

minor, 1454 
juncea, 1454 
macrorhiza, 1455 
pumila, 1455 
purpurea, 1454 
radiata, 1454 
subulata, 1453 

cleistogama, 1454 
vulgaris, 1454 

americana, 1455 
Uva cimarrona, 1020 

Vaccaria, 613 
pyramidata, 614 

Vaccinium, 1175, 1260 
amoenum, 1176 
arboreum, 1175 

glaucescens, 1175 
arkansanum, 1177 
atrococcum, 1177 
caesium, 1176 
corymbosum, 1177 
Darrowii, 1176 
Elliottii, 1176, 1177 
stamineum, 1176 
virgatum, 1176 

Vachellia, 110 
densiflora, 1738 
F arnesiana, 772 

Valerian, 1504 
Family, 1503 

V aleriana, 1504 
arizonica, 1504 
texana, 1504 

Valerianaceae, 1503 
Valerianella, 1504 

amarella, 1505 
fl.orifera, 1506 
locusta, 1505 
radiata 

Femaldii, 1506 
radiata, 1506 

stenocarpa 
parviflora, 1506 
stenocarpa, 1506 

texana, 1506 
Woodsiana, 1505 

V allisneria, 102 
americana, 102 
spiralis, 102 

Vara blanca, 932 
-dulce, 819, 1334, 1335

Varilla, 1638 
texana, 1451, 1638 

Varita de San Jose, 1338 
Vaseyochloa, 255 

multinervosa, 255 
Vauquelinia, 730 

an�tifolia, 730 
Vegetable-sponge, 1508 
Veintiunilla, 1233 
Velvet-bur, common-, 1337 
Venus' comb, 1154 

-looking-glass, 1516
Verbascum, 1419 

Blattaria, 1420 
albiflora, 1420 

Thapsus, 1420 
virgatum, 1420 

Verbena, 1258, 1313 
ambrosifolia, 1324 

eglandulosa, 1325 
bipinnatifida, 1324 

latilobata, 1324 
bonariensis, 1318 
bracteata, 1322 
bracteosa, 1322 
brasiliensis, 1318 
cameronensis, 1322 
canadensis, 1323, 1324 

atroviolacea, 1323 
candidissima, 1323 
compacta, 1323 
Drummondii, 1323 
grandiflora, 1323 
Lambertii, 1323 

canescens, 1321 
Roemeriana, 1322 

ciliata, 1325 
longidentata, 1325 
pubera, 1325 

Cloverae, 1321 
alba, 1321 
lilacina, 1321 

delticola, 1322 
lilacina, 1323 

desert-, 1325 
elegans 

asperata, 1323 
garden-, 1323 
Gooddingii, 1325 
Halei, 1318 

albiflora, 1319 
roseifl.ora, 1319 

hastata, 1319 
scabra, 1319 

hortensis, 1323 
hybrida, 1323 
litoralis, 1318 
Lundelliorum, 1322 
Macdougalii, 1320 
M atthesii, 1320 
menthaefolia, 1318 
moss-, 1324 
neomexicana, 1321 

hirtella, 1321 
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xylopoda, 1321 
officinalis, 1318, 1319 
oklahomensis, 1324 
perennis, 1321 
plicata, 1320, 1321 

Degeneri, 1321 
pulchella 

gracilior, 1324 
pumila, 1326 

albida, 1326 
quadrangulata, 1322 
racemosa, 1325 
rigida, 1318 
Runyonii, 1320 

rosiflora, 1320 
scabra, 1319 

angustifolia, 1319 
small-flowered-, 1324 
southwestern-, 1325 
stricta, 1319 
tenuisecta, 1324 

alba, 1324 
tumidula, 1324 
urticifolia, 1319 

leiocarpa, 1319 
western pink-, 1324 
Wrightii, 1325 

albUlora, 1325 
xutha, 1320 

Verbenaca, 1313 
Verbenaceae, 1312 
Verbesina, 1654, 1658 

alternifolia, 1656 
encelioides 

exauriculata, 1657 
helianthoides, 1657 
Lindheimeri, 1657 
microptera, 1657 
nana, 1657 
oreophila, 1657 
texana, 1657 
virginica, 1657 

Verdolaga, 607 
-blanca, 603
-de agua, 1134
-de puerco, 567

Vergonzosa, 778 
Vernonia, 1257, 1259 

1261, 1535 
altissima, 1536, 1537 
Baldwinii, 1536, 1537, 

1538 
Drummondii, 1536 
fasciculata, 1537 
guadalupensis, 1536, 

1538 
interior, 1536 
Lindheimeri, 1536, 1538 

leucophylla, 1538 
marginata, 1537 
missurica, 1536 
tenuifolia, 1537 
texana, 1537 
vulturina, 1537 

Vemonieae, 1525 
Veronica, 1428 

americana, 1428 
Anagallis-aquatica, 1428 
arvensis, 1429 
peregrina, 1428 

peregrina, 1429 
xalapensis, 1429 

persica, 1429 
polita, 1429 
oirginica, 1428 

Veronicastrum, 1427 
virginicum, 1427 

Vervain, 1313 
beaked-, 1322 
blue-, 1319 
Brazilian-, 1318 
Carolina-, 1326 
Dakota-, 1324 
Family, 1312 
fanleaf-, 1320 
gray-, 1321 
gulf-, 1320 
hillside-, 1321 
hoary-, 1319 
Mexican-, 1325 
mint-, 1318 
mountain-, 1323 
New Mexican-, 1320 
pale-, 1325 
pink-, 1326 
pinleaf-, 1321 
plains-, 1324 
prostrate-, 1322 
Rio Grande-, 1320 
rose-, 1323 
sandpaper-, 1319 
seashore-, 1318 
South American-, 1318 
southmost-, 1322 
southwestern-, 1325 
Texas-, 1318 
tuber-, 1318 
western pink-, 1324 
white-, 1319 

V esicaria Lindheimeri, 702 
Vesiculina purpurea, 1454 
Vetch, 872 

American-, 875 
common-, 873 
deer-, 810 
deer pea-, 874 

1877 
hairy-, 875 
hairy-pod-, 874 
joint-, 853 
milk-, 838 
narrow-leaved-, 874 
pale-, 875 
pygmy-flowered-, 874 
spring-, 873 
sticky-joint-, 853 
winter-, 875 
wood-, 875 
woolly-pod-, 875 

Viburnum, 1497 
acerif olium, 1498 

glabrescens, 1498 
ovatum, 1498 

affine 
australe, 1498 

australe, 1498
cassinoides 

nitidum, 1498 
dentatum, 1498 

dentatum, 1499 
scabrellum, 1499 

maple-leaf-, 1498 
nitidum, 1497 
nudum, 1497 

angustifolium, 1498 
prunifolium, 1498 
pubescens, 1499 
rufidulum, 1.498

Margarettae, 1498 
rufotomentosum, 1498 
scabrellum, 1499 

Ashei, 1499 
Vicia, 872, 1257, 1258 

americana, 875 
americana, 876 
minor, 876 

angustif olia, 87 4 
segetalis, 874 

caroliniana, 875 
dasycarpa, 875 
exigua, 875 
Leavenworthii, 875 

Leavenworthii, 875 
occidentalis, 875 

ludoviciana, 874 
laxiflora, 875 
ludoviciana, 87 4 
texana, 874 

minutiflora, 87 4 
Reoerchonii, 87 4 

producta, 875 
Reverchonii, 87 4 
sativa, 873 
Thurberi, 875 
villosa, 875 
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glabrescens, 875 
Vidrillos, 600 
Vigna, 888 

luteola, 889 
repens, 889 
unguiculata, 889 

Viguiera, 1645, 1647, 
1652, 1654 

annua, 1646 
cordif olia, 1646 
dentata, 1645 
longifolia, 1646, 1647 
ludens, 1646 
stenoloba, 1452, 1647 

Villadia, 716 
squarnulosa, 716 
texana, 716 

Vinca, 1215 
major, 1216 
minor, 1216 

Vincetoxicum 
bi/forum, 1238 
brevicoronatum, 1239 
cynanchoides, 1239 
gonocarpum, 1240 
parviflorum, 1239 
reticulatum, 1241 

Vine, Alamo-, 1254 
arrow-, 522 
balloon-, 1006 
bamboo-, 411 
blaspheme-, 411 
blue-, 1234 
Christmas-, 1254 
clock-, 1457 
cow-itch-, 1443 
cross-, 1443 
cypress-, 1250 
eardrop-, 527 
love-, 661, 1255 
-mesquite, 176
pea-, 876
pepper-, 1022
possession-, 1246
privy-, 526
quarter-, 1443
railroad-, 1250, 1252
rattan-, 1012
sand-, 1234
sarsaparilla-, 411
silk-, 1241
snapdragon-, 1427
vase-, 653
woe-, 661

Viola, 1074 
esculenta, 1077 
lanceolata 

lanceolata, 1076 

vittata, 1076 
Langloisii, 1077 
Lovelliana, 1076 
missouriensis, 1077 
nephrophylla, 1077 
pedata, 1076 
pratincola, 1077 
primulifolia, 1076 
pubescens 

eriocarpa, 1075 
Rafinesquii, 1075 
sagittata, 1076 
septemloba, 1077 
sororia, 1077 
triloba 

dilatata, 1076 
triloba, 1076 

villosa, 1077 
Walteri, 1076 

Violaceae, 107 4 
Violet, 1074 

arrow-leaved-, 1076 
bird-foot-, 1076 
dog's-tooth-, 392 

white-, 393

Family, 1074 
green-, 1078 
lance-leaved-, 1076 
smooth yellow-, 1075 
star-, 1490 
water-, 1811 

Viorna 
coccinea, 652 
crispa, 652 
Pitcher{, 654 
reticulata, 653 
Simsii, 654 

Viperina, 855 
Viper's bugloss, 1311 
Virginia creeper, 1021, 

1022 
Virgin's bower, 651 

Texas-, 851 
Virides, 734 
Viscaceae, 503 
Vitaceae, 1015 
Vitex, 1339 

Agnus-castus, 1340 
alba, 1340 
caerulea, 1340 

Negundo 
heterophylla, 1340 
incisa, 1340 
intermedia, 1340 

Vitis, 1015, 1260, 1261 
acerif olia, 1017 
aestivalis, 1018 

Incle% 

argentifolia, 1018 
arizonica, 1019 

arizonica, 1019 
glabra, 1019 

Berlandieri, 1020 
cinerea, 1018 

canescens, 1018 
cinerea, 1018 

candicans, 1017 
diversa, 1017 

Champinii, 1020 
cordifolia, 1021 
Doaniana, 1018 
Helleri, 1021 
Lincecumii, 1018 

glauca, 1018 
Longii, 1018 

microsperma, 1018 
monticola, 1020 
mustangensis, 1017 

diversa, 1017 
palmata, 1019 
riparia, 1019 
rotundifolia, 1015, 1018, 

1020 

rupestris, 1020 
texana, 1020 
Treleasei, 1019 
vulpina, 1020, 1021 

Viznagita, white-, 1107 
Volcana, 1341 
Vulpia, 128 

dertonensis, 129 
Elliotea, 129 
megalura, 129 
myuros, 129 
octoflora, 129 

glauca, 129 
11irtella, 129 
tenella, 129 

,v afer-ash, 909 
Wahoo, 495, 999 
Wake-robin, 407 
Wall-flower, 687 
W allia nigra, 458 
Walnut, 458 

Arizona-, 458 
black-, 458 
English-, 458

Family, 457 
little-, 458

Persian-, 458 
river-, 458 

Waltheria, 1058 
americana, 1058 
indica, 1058 

Wapato, 99 



Wart cress, swine-, 705
Wartclub, 592 

climbing-, 592 
W ashingtonia, 340
Water-

bonnet, 343
celery, 102 
chickweed, 985
chinquapin, 633
clover, 47 
cress, 686
crowfoot, white-, 643 
feather, 1138 
hemlock, 1145 
hemp, 561 

Nuttall's-, 562 
southern-, 562 

horehound, 1376, 1377 
hyacinth, 366
hyssop, 1412 

disc-, 1412 
lentil, 346 
lettuce, 343
lily, 631 

blue-, 632 
Family, 630 
white-, 632
yellow-, 631 

meal, 346
milfoil, 1137 

Family, 1136 
nymph, 95, 631

Family, 94
holly-leaved-, 95

parsnip, 1144 
Plantain Family, 95 
poppy, 100 
primrose, 1132, 1135 
shield, 633 
starwort, 985 

Family, 985
wally, 1560 
willow, 1114 

American-, 1473 
lance-leaved-, 1473 

Waterleaf Family, 1272 
Watermelon, 1509
Waterwort, 1066 

Family, 1066 
Wax-mallow, Drummond-, 

1028 
Wax-myrtle, 456, 457 

Family, 456 
Waxweed, blue-, 1118 
Wedgegrass, 140
Wedgecale, prairie-, 141 
Wen-dock, purple-, 633 
Wheat, 138 

Wheatgrass, 135 
crested-, 135 
slender-, 136 
western-, 136 

Whip-grass, 314 
Carolina-, 315 

Whipplea utahensis, 726 
Whisk Fern Family, 36 
White-

alder, 1173 
Family, 1172 

brush, 1335 
bush, 1335 
top, 697 

Whitlow-
grass, 692 
wort, 625 

Widow's-tears, 357, 359 
Widgeon-grass, 94
Wig-tree, 988 
Wild-pepper, 1340 
Wildrice, 112 

southern-, 112
Texas-, 112 

Wild-rye, 136 
Canada-, 137 

Willkommia, 237 
texana, 237 

Willow, 449 
black-, 451 

Lindheimer's-, 451 
southwestern-, 451 

brittle-, 453 
crack-, 453 
desert-, 1444 

silvery-, 452 
Family, 448 
-herb, 1135
long-pedicelled-, 452
narrow-leaved anoyo-,

452 
narrow-leaved prairie-, 

452 
peach-leaved-, 451 
sandbar-, 452 

gray-, 452
narrow-leaved-, 452 
silvery-fruited-, 452 

yew-leaf-, 452 
water-, 1114
weeping-, 452 

Wind-bags, 346
Windmill grass 

hooded-, 241 
tumble-, 241 

Wingstem, 1656 
Winter-fat 

bush-, 545 
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common-, 545 
Winter-grass, Texas-, 121 
Winterberry, 994, 996 

mountain-, 995 
Wissadula, 1037 

amplissima, 1038 
holosericea, 1037, 1038 
insignis, 1037 
periplocifolia, 1037

gracillima, 1038 
Wisteria, 834 

Chinese-, 834 
floribunda, 834 
frutescens, 834

macrostachya, 834

Japanese-, 834
macrostachya, 834 
sinensis, 834 

Witch-hazel, 726 
Family, 726 

Witchgrass, 180 
fall-, 152 

Wislizenia, 706, 711 
refracta, 711 

Withe-rod, 1497 
Wolfberry, 1400 

Carolina-, 1400 
downy-, 1401
pale-, 1401 
silvery-, 1401 
Texas-, 1401 

Wolffia, 346 
columbiana, 346 
papulifera, 346 
punctata, 346 

Wolffiella, 344, 347 
floridana, 347 
gladiata, 347 
lingulata, 347 

Wolftail, 224 
Wood-

betony, 1439
mint, 1376 
sage, 1347 
sorrel, 893

Family, 893 
violet-, 895 
yellow-, 896 

vamp, 725 
Woodbine, 1021 
Woodreed, 144 

stout-, 144 
Woodruff, 1486
Woodrush, 377 
Woodsia, 64 

blunt-lobed-, 65 
mexicana, 65 
obtusa, 65 
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Plummerae, 65 
Woodwardia, 61 

areolata, 62 
angustifolia, 62 
virginica, 61 

Woolly-white, 1701 
Worm-grass, 1201 
Wormseed, 533 
Wormwood, 1705 

Xanthisma, 1569 
texanum, 1569 

Drummondii, 1570 
texanum, 1570 

Xanthium, 1257, 1452, 
1523, 1633 

cenchroides, 1634 
chinese, 1634 
italicum, 1634 
orientale, 1634 
pensylvanicum, 1634 
saccharatum, 1634 
speciosum, 1634 
spinosum, 1633 
strumarium, 1634 

Xanthocephalum, 1258, 
1573 

amoenum, 1575 
intermedium, 1575 

dracunculoides, 1575 
glutinosum, 1573 
gymnospermoides, 1574 
microcephalum, 1574 
Sarothrae, 1574 
sphaerocephalum, 1575 
texanum, 1573, 1575 

Xanthorhiza, 635 
simplicissima, 635 

Xanthoxalis 
albicans, 896 
cymosa, 896 
texana, 896 

Xanthoxylum, 910 
Ximenesia, 1656 

australis, 1657 
encelioides, 1657 

cana, 1651 
exauriculata, 1657 
nana, 1657 

Xylorhiza, 1580 
Wrightii, 1584 

Xylosma, 1078 
blepharodes, 1078 
flexuosa, 1078 
Pringlei, 1078 

Xyridaceae, 348 
Xyris, 348 

ambigua, 349 

arenicola, 350 
Baldwiniana, 349 

tenuifolia, 349 
caroliniana, 350 
duformis, 351 

Curtisii, 352 
elata, 352 
Elliottii, 349 
'/lexuosa, 350 
iridifolia, 351 
Jupicai, 351 
platylepis, 350 
tenuifolia, 349 
torta, 350 

occidentalis, 351 

Yam, 424, 1253 
Family, 424 

Yankee weed, 1553 
Yarrow, common-, 1704 
Yaupon, 996 

desert-, 1000 
Yeatesia, 1472 

viridiHora, 1472 
Yellow-

eyed grass, 348 
Family, 348 

flag, 429 
hat-tree, 1338 
lady's-slipper, 436 
puff, 782 
star, Texas-, 1625 
sunny-bell, 382 
wood, 1012, 1192 

Yellowroot, 635 
Yerba-

de cuervo, 1226 
de Pasmo, 1559 
de tago, 1638 
de Cristo, 1330 
desierto, 726 
mansa, 448 

Youngia, 1735 
japonica, 1735 

Yuca, 955 
Yucca, 355, 395 

angustifolia, 401 
arkansana, 401, 402 

paniculata, 401 
baccata, 395, 397 
banana-, 397 
blue-, 397 
campestris, 402 
camerosana, 397 
constricta, 401, 402 
elata, 400, 402 
Faxoniana, 397 
flaccida, 401 

Index 

Freemanii, 400 
glauca, 401 

mollis, 402 
Jouisianensis, 401 
macrocarpa, 398 
necopina, 402 
pallida, 399 

edentula, 399 
red-flowered-, 394 
Reverchonii, 399, 400 
rostrata, 399 
rupicola, 399, 400 
San Angelo-, 400 
tenuistyla, 401 
Thompsoniana, 398, 400 
Torreyi, 397, 398 

parviflora, 398 
Treculeana, 398 

succulenta, 398 
twisted-leaf-, 399 

Zannichellia, 93 
palustris, 93 

Zannichelliaceae, 93 
Zanthoxylum, 910 

carolinianum 
fruticosum, 910 

Clava-Herculis, 910 
Fagara, 911 
hirsutum, 910, 911

insulare, 911 
parvum, 911 

Zarza, 778 
Zarzamora, 7 48 
Zarzaparrilla, 411 
Zea, 203 

Mays, 203 
Zephyr-lily, 418 
Zephyranthes, 418 

b-razosensis, 417 
candida, 418 
chrysantha, 418 
Drummond.ii, 417 
Herbertiana, 317 
Jonesii, 417 
longifolia, 418 
pulchella, 417, 418 
refugiensis, 418 
Smallii, 417 
texana, 419 
Traubii, 417 

Zerna, 123 
anomala, 125 
Richardsonii, 125 

Zexmenia, 1655, 1656 
brevifolia, 1655 
hispida, 1655 
hispidula, 1658 
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Zigadenus, 381 
densus, 382 
elegans, 381 
glaberrimus, 381 
leimanthoides, 382 
Nuttallii, 382 

Zinnia, 1258, 1634 
acerosa, 1634 
anomala, 1634 
grandiflora, 1634 

Zizania, 112 

texana, 112 
Zizaniopsis, 112 

miliacea, 112 
Zizia, 1143 

aurea, 1143 
Ziziphus, 1012 

Jujuba, 1013 
obtusifolia, 1013 

canescens, 1013 
obtusifolia, 1013 

Zornia, 855 

bracteata, 855 
diphylla, 855 
gemella, 855 
reticulata, 855 

Zorrillo, 909 
Zosterella dubia, 368 

longituba, 368 
Zygophyllaceae, 901 

Zygophyllidium 
delicatulum, 967 
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